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his 1986 Best Buy Guide is the ultimate survey on all that’s best

in popularly priced separate hi-fi components, based on the top

models from a year’s specialist editions of the uniquely respected

Hi-Fi Choice buyers’ guides, up to August 1986. The more
expensive hi-fi equipment is now brought together in The Collection, first
published April 86 and due for revision April '87, leaving the Best Buy
Guide to concentrate on the keen value for money end of the market,
which now includes CD players in addition to the traditional hi-fi hardware.
For full background and context on any of the products, the reader should
consult the original specific volume referred to in the text, which is
available via our mail order service (see page 126).
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GETTING IT A

re-packaged one-make systems have
been commercially very successtul,
with advantages like cosmetic consist-

ency, competitive pricing, and

(assumed) technical compatibilty.
however, despite the mass market clout of the
consumer electronic giants, the hi-i tradition
of specialised separate components seems as
strong as ever, and certainly represents the route
taken by those who place sound quality ahead
of other criteria.

Yet those who choose the separates route still
have lingering doubts — usually completely un-
justified — over the compatibility of compon-
ents from different manufacturers. Gross
incompatibilities are very rare nowdays, only
likely to rear their heads amongst the most ex-
otic components such as valve gear or second-
hand items, and unusual even here. Meanwhile
the subtle ‘fine-tuning’ of component matching
is almost exclusively the preserve of the special-
ist, and a major reason for the superior sound
of the well chosen separates system. Indeed, the
delicate art of ‘supercompatibility’ really takes
over the major role at a ‘super-i’ level, and
might be regarded as the key to ‘real’ hi-fi.

Superticially the pre-packaged system ofters
better value, purely in terms of the features avail-
able for the price. But the buyer who takes the
trouble to analyse his or her needs and
preferences will often come to the conclusion
that step-by-step building of a separates system
will provide greater long-term satisfaction,
giving flexibility for future upgrading if so
desired, and a chance to optimise total system
performance towards personal rtaste.

A QUESTION OF PRIORITIES
The key advantage of choosing separates is the
opportunity to choose one'’s own preferences as
priorities. Taking the trouble to try and establish
these leads most people to give up, assuming
that they don't know enough even to start. But
the process needn't be that difficult.

Begin by establishing whether you like to
choose your own music, or have it chosen by
someone else. This helps sort out what priority
should be given to radio, but bear in mind that
the best radio music is live radio music, which
is very rare and often quite esoteric: when radio
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is merely an alternative source of pre-recorded
material, the results will inevitably be inferior
to those obtainable directly from the same
source in the home, given a reasonably decent
hi-fi.

There are now three ditferent pre-recorded
music media competing for the attention of the
hi-fi user, and to go for all three will either cost
a lot of money or involve substantial comprom-
ises in the sound quality of each. For this reason
many separates purchasers may start with just
one source, adding others or a radio tuner when
funds permit.

There will always be controversy over the rel-
ative qualities of LP, CD and cassette, with eamn-
est protagonists often trying to advance their
prejudices by rubbishing rivals. LP is still the
choice for ultimate sound quality — particularly
tor those prepared to spend a substantial sum
on a good quality turntable system. Furthermore
the vinyl repertoire is still the cheapest, largest
and most varied, especially if one acknowled-
ges a secondhand market extending back 30
years. However, LPs remain tied to the home,
are prey to warps and surface noise even when
purchased new, and do not survive rigorous phy-
sical abuse at all happily. Though bulky and
heavy to store, the 12-inch cover has been
turned to good use for artwork and liner notes,
creating a pride of ownership somehow un-
matched by CD or musicassette.

Cassette has never really challenged vinyl's
potentially superior quality, but it is a multiple
role format, offering ‘go anywhere’ flexibility, a
uniquely useful recording capability, plus a broad
catalogue of pre-recorded musicassette material.
Although there are several potential rivals for
recording from radio or pirating copyright mat-
erial, the cassette still wins on convenience and
compactness, though the sudden rise in popul-
arity of double mechanism ‘dubbing’ decks re-
mains mysterious. As hi-fi medium cassette
suffers from pre-recorded material which has
been improving but is still patchy in quality, and
can often be bettered by a home recording,
while any such home recording is inevitably
poorer than the original. There is also the worry
that a tape made on a specific machine usually
replays best on that machine, which may cause
aggravation when upgrading a few years hence.

Though such opportunities are rarely possible
or practical, a live recording on to cassette using
good quality microphones can be the hi-fi equal
of any other source.

CD is the new challenger to these two est-
ablished media, using a digital instead of
analogue storage format. The sound quality
remains controversial, hailed as near pertect by
its fans but derided by vinyl freaks, so it is
probaly fairest to say that CD is fine for most
listeners, but may not suit everyone; certainly
the lack of background noise, defects and
deterioration over time are major strengths.
Player prices are still on the high side (typic-
ally £200-350), but dropping quite rapidly as
production capacity increases. However, disc
prices are still more than twice those of LP and
cassette, which is a significant disincentive for
the music lover who is effectively starting from
scratch. A major influence over signal source
priority will be how many LPs, tapes and CDs
a person already owns. To replace even the key
items of a large LP collection with CDs will cost
a great deal of money, and probably pose prob-
lems of availability besides.

A MATTER OF PRECEDENCE
While there will always be arguments about the
different music storage and transmission formats
available to the hi-ti listener, there is also con-
troversy over the relative importance of the dif-
terent components which make up the system
chain — by which is meant the source, the amp-
litication, and the loudspeakers (and for the ped-
antic the room itself, though there’s often little
that can be done).

For many years the ‘weakest link” theory pro-
posed that the loudspeakers needed the most
attention, that amplifiers merely had to have
sufficient power, and that turntables were pretty
well perfect. Recently, however, this perspective
has become steadily discredited by an alternative
‘theory of precedence’, which stresses that no
subsequent component can make up for the in-
adequacies of its predecessors — all it can do
is supply its own additional degradations. In
such a context it is not uncommon to find more
than half the system budget allocated to the
record player, with scrimping and saving made
on amplifiers and loudspeakers, even though
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these are used all the trime whatever the source.
And such an argument applies just as strongly
to those who wish to record their LD records
on to cassette, for convenience and use

elsewhere.

MAXIMISING POTENTIALS

Choosing the components of a system is only
part of the task of getting the system as a whole
working as well as possible. Good turmntables and
loudspeakers both benefit to a surprising degree
from proper support — tfrom stands that enable
them to give their best performance, whether
floor-standing or wall-mounted. Just lining the
components up along a shelf or sideboard is a
recipe for mediocrity, however much has been
spent on the individual components themselves.

Siting of components within a room can play
a significant role, as can the room itself. Some
people may prefer an acoustically more ‘live’
room than others, but most will agree that the
larger it is the better, because this tends to pro-
vide smoother and better extended bass repro-
duction.  All create reflections and
standing waves, and the effects ot these are more
severe if all opposing walls are parallel, similar
distances apart, and with hard reflective surfaces.
Provided that the loudspeakers can be placed
tairly symmetrically, slight asymmetry elsewhere
in the room is usually helpful. Though it is not
really practical to move thé* walls around (and
stud type walls behave differently from brick
ones in any case), the odd strategically placed
wall-hanging, say above a fireplace, can work
wonders in removing an unpleasant ‘flutter echo'
effect, while a decent carpet is almost mandat-
ory. ‘Live’ rooms are usually those that are spar-
sely furnished with hard wall coverings, so the
overall live/dead acoustic balance can often be
modified according to the furniture (or even the
number of people) present.

The loudspeakers are most critical of place-
ment, because it is their job to create the stereo
image, and it will be impossible to do this if the
sound from each is not roughly similar at the
listening position. Each loudspeaker should ope-
rate in a similar immediate acoustic environ-
ment, unencumbered by other furnishings and
structure, and a similar distance from listener,
nearby walls, and corners. Some loudspeakers

rooms

will be designed to operate close to a rear wall,
others a metre or so out into the room, but all
loudspeakers seem to benefit from being closely
mechanically coupled via proper stands to the
tloor.

There is some debate about the best form of
tixing, and in some instances the floor resona-
nces themselves can become excited, particul-
arly if a single concrete casting, and this may
cause undesirable side-effects. However, adjust-
able spikes through to the floor proper or seated
into the tops of cross-head screws are generally
regarded as the best solution in most circum-
stances, and seem to give the best rigidity. Some
speakers will work best with another set of spikes
operating upwards into the loudspeaker itself,
but small pieces of Blu-tack are a popular alter-
native. There is no need for paranoia about
using spikes through normal pile carpets because
the holes will be almost impossible to tfind when
the stands are removed, but polished wooden
floors do present a problem here, and hard
plastic studs may be the only satistactory
solution.

Most decent quality turntables are fairly im-
mune from feedback from loudspeakers, so it
should not matter too much if these items are
sited fairly close to each other. Indeed it is deb-
ateable whether any advantages gained from
keeping the turntable well away are not lost
through the need to use longer connecting
cables. Tumtables are usually susceptible to foot-
tall shock, even on properly designed tables if
the tloor is springy, and the ideal solution here
may be to use a wall bracket. It may sound un-
likely, but amplifiers and CD players (and pres-
umably cassette decks too) can also benefit
sonically from carefully stand- or bracket-
mounting in a high quality system.

Mixing and matching the components of a
record player to get optimum results can be
something of a black art, over and beyond the
tairly simple business of choosing a cartridge of
roughly the right compliance to suit the arm
cffective mass. Certainly the combining of turn-
tables and tonearms is not a simple matter, and
this is where a good specialist dealer will come
into his own, both in terms of recommending
good combinations from the models he holds
in stock, and then in correctly carrying out the

sometimes tricky set up procedures which are
often required to get the hest results.
Getting the best trom a cassette deck is usu-
ally a question of making sure first of all that
your deck does a decent job of replaying a good
quality musicassette, and then finding out which
tapes in the different price groupings give the
best record/replay performance. The most com-
mon problem with cassette decks is in their
alignment: matters are much better than they
used to be a few years ago, but both dealer and
customer still need to be on their guard against
poorly aligned machines. Tuners can occasion-
ally suffer similar problems, though this is even
more unusual: most radio difficulties are likely
to come from an inadequate or inappropriate
aerial, after skimping on the less glamorous part
of the budget. CD players are almost immune
from the consistency problems of analogue
systems, though it is mildly ironic that they too
seem to derive some sonic benefit from spiked
stands or tables in a high quality system.

THE FINAL LINK

The key to getting the best results from a sep-
arates system lies in finding an experienced and
skilled dealer in the first place. One who takes
the trouble to find out what you really want and
then demonstrate some likely alternatives,
without trying to cram his own particular pre-
judice’s down your throat. To some extent the
customer’s task must be to discover for himself
whether the dealer in question is competent or
not. Membership of trade organisations like
BADA can be a worthwhile pointer to a degree
of professionalism, but the bottom line is
whether the dealer in question can create a good
sound in his own shop. If he can’t, there is prec-
ious little chance of him doing so in your home.
The best dealers should lay on demonstrations
so you can hear the differences between com-
ponents for yourself, and hear the sort of im-
provements which can be had at different price
strata. You can then establish the sort of per-
formance you are prepared to accept within
whatever budgetary constraints you have set.

Paul Messenger



COPS02ES. "A beautifully designed and made machine with
the precision of a Swiss watch.. it has guality charisma that grows
on you the more you USe it."  wcn compact Disc - Seotember 1985

CDP552ES/DASTO2ES. "I must start this review with an apology.
for there is no way on earth to do justice to this the Rolls-Royce
of CD players."  wncn compact isc - September 1985

YOU CAN HEAR HOW GOOD
SONY ES SEPARATES ARE WITHOUT
EVEN TURNING THEM ON.

CDP502ES, "Sonys most prestigious Integrated CD player oozes
class from the moment you start using it."  wew wr Sound - tay 1986

CDP552ES/DAST02ES. " Oh! The sound. Magnificent. The 552/702
combination has a clarity and definition unsurpassed by any current
player."  whcn compact Disc - September 1985

APM22ES. "Here is the classic ‘Best Buy loudspeaker. Well
engineered. it offers an essentially neutral. open. transparent sound.
full of detail and life."  wr chorce tovdspeaters

STS222ES. "This 1s the best Sony non-video product |[ve
tested in a long. long time...The STS222ES has a clean, natural.

quahty that marks it out from its peers” ks answers - June 1986

STS444ESIT. "It was obvious when listening to the STS444ESII

that it really is a very fine tuner."  wew m-# sound - may 1985

CDP502ES.
Compact Disc
Player of The

Year ‘What Hi-Fi?’
Awards '86 Winner.
Hi-Fi Choice

‘Recommended’
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TCK444ESII.
3 Head Stereo
Cassette Deck.




The Dark Fantastic.

5T PROGRAMMABLE MEMORY

Philips are stepping out in style
with their new CD104-B compact disc
player, a smart new version of
the much acclaimed CD104.

with everything that makes CD

listening such a unique pleasure,
including of course the original

Philips' compact disc sound.

Under that handsome In fact, Philips compact disc

black exterior if' still the )/ players are widely regarded

e N A .

same CD player that the critics R\ £~ as having the best error correc-

love to love and the competition tion and sound quality available.

have been forced to aspire to. It can be programmed to play
The CD104-B is fully featured tracks in any order with repeat, and

PHILIPS

at all times a 6-digit display provides
track and time information.

Which makes it, overall, a very
sound choice for anyone who's
really serious about CD. You'll find the
CD104-B is part of the new gener-
ation of Philips CD players, some of
which offer every feature from
music scan to remote control.

Isn't it ime you saw the dark?

PHILIPS|
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'TURNTABLES, ARMS
AND CARTRIDGES

espite the claims of more recent

rivals, the LD disc has remained

the prime source for music lovers

tor over 30 years, building a vast

historical repertoire which will
ensure it continues to have a future for present
and future generations. The format has not been
without its ups and (remember
quadraphony), but the last ten years have seen
continual and substantial improvements, not so
much in the discs themselves, but in the quality
obtainable on replay.

The current situation is ideal. LD discs are
comparatively cheap to manufacture and pur-
chase, while the quality obtainable by the user
depends largely on the amount of money inves-
ted in the replay equipment. As an added bonus,

downs

upgrading the equipment produces improved
sound quality from all the discs in the collec-
tion, while the buoyant secondhand LD market
shows that repertoire will continue to be avail-
able whatever the future development of rival
media.

During the ‘bad old days' of the 1970s, the
LP came under strong attack as a result of in-
different manufacturing quality control. The
lack of surface noise allowed the Musicassette
to make a strong challenge, but with hindsight
it may be seen that much of the problem with
LPs came from poorly designed and matched
replay equipment. This is not to say that a good
quality record player can overcome all the
inherent problems of the vinyl disc, but it is cer-
tainly true to say that a caretully chosen special-
ist player can emphasise the musical values and
go some way towards avoiding the engincering
limitations.

Such a claim may sound a little far-fetched,
particularly to those who suffered the worst
excesses of the direct drive period of turntable
design. But the marketplace itself provides the
justification: ten years ago the UK specialist
turntable barely existed, and now a dozen or
more manufacturers are competing fiercely to
provide a sound quality alternative to the super-
ticially flashy but sonically inadequate products
which are typical of much of Far Eastern
prudtlc[iulk

THE VINYL PROBLEM

ne trouble with vinyl is that it is
too effective a storage
system. The wide dynamic and
frequency range of the signals

music

which end up embedded in the
plastic are a mechanical engineering nightmare
to recover properly, because they are micro-
scopically tiny — smaller, indeed, than the stylus
which is trying to ‘read’ them. And to make
matters worse, the turntable/disc is massively
heavier than the stylus which is resting
on it.

The cheap record player merely recovers the
top few layers of information, the loud bits and
the bass bits in particular. It can handle the
quiet and trebly bits too, but it a loud bit comes
along it is apt to ‘swamp’ the mechanics of the
system, creating unwanted vibrations within the
arm, cartridge or turntable which are much
larger than the delicate subtleties ot the record
groove that the cartridge is trying to read. It is
therefore hardly surprising that all record players
are inadequate. It's just that some are much less
inadequate than others.

THE TURNTABLE

hile the rest of the world

blithely assumed that it a

turntable measured well on

simple but artificial tests, it

must be sounding good on
music too, it was left to a handtul of bright
Scotsmen to literally rediscover the wheel, and
its importance in the hi-fi system. That is
history, but the turntable is now taken very
seriously indeed, as possibly the most important
single hi-ti component.

Some of the reasons behind this remain
obscure, and speculation is beyond the scope of
this brief introduction, but any hi-i dealer worth
patronage should be able to demonstrate the
substantial difference that the turntable alone
can make. And a very good case can be made
for devoting a substantial part of the total budget
to this one tundamental component. Exactly
what percentage will depend on the individual’s
personal likes and  dislikes, how important
turntable sonic differences are to him or her, and
the personal tolerance of limitations elsewhere
in the chain. Spending more money on a turn-
table may mean spending less on arm, cartridge,
amplifier and loudspeakers. Each component
has its own influence on the final sound, but
such qualitative differences are hard to quantity,
and to some degree come down to personal taste.

There is no single right approach to building
a turntable, because the end result comes from
the skillful balancing of different compromises,
including manutacturing costs. Belt drive and
suspended subchassis designs tend to sound
good, sometimes at the expense of ease of opera-
tion and the need for caretul setting up. Yet
some ‘solid” designs have been appearing recen-
tly which can give them a run for their money,
and only go to emphasise the fact that there
are no rules.

THE TONEARM
hether you call it a pickup
arm or a tonearm, there is ab-
solutely no doubt that this
item, whether part of an inte-
grated player or as a separate
item, plays a major part in determining the

character of the sound. That said, the arm needs
a good turntable to provide the proper tounda-
tion, and the proper matching of turntable and
arm is one of the more obscure areas of the hi-
fi art.

More straightforward is the matching of arm
and cartridge, based on a simple mathematical
tormula which places the main mechanical
resonance in the range of frequencies where it
will do least harm. The tfundamental pertorm-
ance of the tonearms is also laid bare by the
unique Choice accelerometer sweep test, though
again listening tests provide the final arbiter, and
turntable termination plays a crucial role.

THE CARTRIDGE

o less complicated than turn-
tables and tonearms, the cart-
ridge is the ‘business end’ of the
record, but is also a slave to the
bigger mechanical components.
There are two common kinds of cartridge,
moving magnet and moving-coil: the former
tend to be cheaper but the latter better. All
amplifiers cope with moving magnets, but some
of the cheaper amps don't handle moving-coils
— and some that try don’t succeed very well.

Most of the cost of a cartridge goes into the
stylus and cantilever, so a range may share the
same body while spanning a price difference of
5X, with differing standards of cantilever, stylus
and quality control. It is worth spending a little
more than rock bottom price for a cartridge it
only to ensure the stylus is delicate and accurate
enough to preserve the record collection.

A cartridge is a transducer, changing the
mechanical stylus/groove energy into electrical
energy. It therefore has a specific tonal balance,
which is largely determined by the frequency
response, and this key measurement also pro-
vides information on mechanical integrity, and
for moving magnet cartridges shows the eftect
of ditferent amplifier loading characteristics.

ENSEMBLE

he extensive measurements carried
out in the Choice review programme
helps weed out the ‘wallies; and
suggests the combinations which
are most likely to perform well
together. Measurement also often provides the
backup evidence for listening findings, but the
auditioning remains the final arbiter.
However, individual tests cannot cover all the
bases. They cannot cope with every combina-
tion, nor can they take account of the quality
of the setting up. Finding a competent and
conscientious dealer, committed enough to get
a good sound yet sensitive to an individual’s own
preference, can be the most important task
tacing the prospective purchaser.

Reviews reprinted from issue Nos 40 & 43 by Martin Colloms and Paul Messenger 7



WHEN YOU LISTENTO
THE SL6S, YOU'LL NOTICE
SOMETHING MISSING

What you see here, or rather what you don’'t see here,

is every loudspeaker designers dream.

For it is well known that every cabinet loudspeaker

has one major problem to overcome: the cabinet.

Because it vibrates over such
alarge area it doesn’t take much
movement to create unwanted
noise, colouring and distorting
the overall sound.

The loudspeaker SHOULD be
a transparent link between the
sound source and the listener’s
ears, adding nothing to the
original performance and cer-
tainly taking nothing away.

The SL6S comes the closest
yet to this ideal using con-
ventional materials. By reducing
the panel thickness we were able
to reduce energy storage. A new,
vertical, figure-of-eight brace
tightly supports the cabinet,
pushing up the frequency of the
panel resonances.

The combined effect is just
what we wanted. Less colouration, less muddle,
better stereo imaging, allowing your ears to hear
images in space so much more clearly - as they
do in real life.

We could have stopped there, but, using laser
interferometry, we also discovered how drive units
make their own unwanted contributions. By scanning
the vibrating diaphragm with a laser beam and using
computer analysis, we can create a 3-D model and
actually watch its behaviour.

We saw how poor connections between speaker
diaphragms and their surrounds, dust caps and lead
out wires were spoiling the picture, and of course
the sound. It also made obvious the advantages of
the metal dome tweeter.

Our latest research has shown
how the aluminium dome tweeter
improves both sensitivity and
clarity at the highest audible
frequencies.

At the other end of the spectrum
we saw that the speed and artic-
ulation of the bass could be
improved by increasing the flex-
ibility of the roll surround. To do
this without compromising mid
range clarity in any way needed
a unique solution: the bonding
together of two materials of
different flexibilities.

All this has made the SL6S an
extraordinary loudspeaker by
any standards.

Hi-Fi Answers wrote: “The SL6S
is capable of higher levels, is

more articulate in mid range, images better, and has a
more open, spacious presentation.”

But we leave the final word to Gramophone who
concluded by saying: “It has been a pleasure listening
to and writing about this fine loudspeaker”

The SL6S. For those who want to listen to music, not
loudspeakers.

Celestion International, Ditton Works, Foxhall Road,

= CELESTION swicn, sufol,

LOUDSPEA K E R S England.



TAF444ESIL.
120w/Channel
Stereo Integrated
Amplifier (20HZ -
20KHZ into 6 ohms).
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APM22ES.
Accurate Pistonic
Motion, 2-way
Speaker System.
Hi-Fi Choice
‘Best Buy.'

CDP303ES.
Fully Programm-
able Compact
Disc Player.
Hi-Fi Choice
‘Recommended!

TAF222ES:
100w/Channel
Stereo Integrated
Amplifier (1KHZ
into 6 ohms).
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ACOUSTIC RESEARCH EB101

ACOUSTIC RESEARCH LTD, HIGH STREET, HOUGHTON REGIS, BEDFORDSHIRE LU5 5Q).

-—TEL:(0582) 867777T——— -

ollowing the successtul relaunch of the

classic AR deck (now the Legend),

Acoustic Research UK developed this

further model, the EB-101, with a

vinyl ‘black ash’ finish and a steel
girder subchassis substituting for the aluminium
original. A new arm commissioned from Japan
is factory fitted to provide a complete integrated
player. For the review, a modest cartridge was
also included, the whole selling for around £190,
a considerable saving over the original model,
equivalent to throwing in the arm and cartridge
free.

This deck has rather a dark appearance, and
comes with a low resonance tinted PVC cover
on sprung hinges. The two-piece alloy platter
has been retained while tolerances have been
improved on the bearing, as well as in other
areas. The robust arm has a firmly clamped
headshell using a locking sleeve; its bearings
proved free from play, an important aspect. Fully
suspended, the chassis moved very freely and
promised good acoustic and vibration isolation.

LAB REPORT
The total platter mass was close to 2kg, healthy
for the price category, with the two part
construction oftering good mutual damping.
Tested for disc impulse, the initial transient was
quick with a fast decay and no low frequency
hangover.

Speed change is manual, on lifting the outer
platter. At 335 the deck ran nearly 0.5% fast,
which was satistactory, while slowing under load
was held to a fine 0.25%. Long term drift was
negligible with the synchronous motor em-
ployed. DIN peak weighted, the overall wow and
tlutter was a fine 0.09%, with similarly low in-
dividual contributions from the wow and tlutter
components. Start up was a fairly rapid 3.5

seconds, and the player clearly had healthy
torque. DIN B rumble measured very well, at
—77dB. Little breakthrough was evident since
the electrical and mechanical spectra matched
well; just a hint of motor vibration was evident
at 200Hz. The high quality suspension was
demonstrated by the excellent breakthrough
responses  for both acoustic and vibration
excitation; here the unit was clearly up with the
best modern examples.

Turning to the arm, the robust headshell was
nominally detachable but did not come with
a plug and socket. Rotational adjustment is
allowed, as well as overhang and lateral tracking
angle. Effective mass was in the medium to high
range at 13.5g including hardware, and conse-
quently suited to fairly low compliance
cartridges.

Charted for arm resonances with the Shure
moving magnet cartridge the first break
appeared around 700Hz, with the overall
behaviour looking quite tidy, particularly at
higher frequencies. Bearing friction was quite
low, at 40mg lateral and 20mg vertical, while
sensible bias levels were also established. Down-
force calibration was accurate while the arm cue
device operated well.

SOUND QUALITY
There was no doubt concerning the high
subjective merit of this player. The sound was
notably well-focused, with good stereo stage
width and depth. Transients were reproduced
with good speed and attack, while the overall
effect  was lively, with well difterentiated
dynamics. The bass was quite good, articulate
as well as extended, with considerable detail
apparent. Overall the tonal balance seemed well
proportioned while the supplied cartridge was
quite tidy itself and did not let the deck down;

a sort of ‘AR Buasik’, | suppose!

CONCLUSIONS

This belt-driven turntable offers a remarkable
package. A genuine high fidelity product, it had
no significant subjective or lab-tested weaknes-
ses. Its rigid arm, good platter and drive, with
a fine, effective subchassis, are complemented
by a workable cartridge, which will happily
benefit from upgrading at some future date if
so desired. Pricing is also very competitive, and
a Best Buy rating the logical outcome.

TEST RESULTS

Motor section Integrated plaver

Tope belt-drive, subchassis
Platter masskdamping 2 Okglgood

Finish and engincering —_verv good, very good

Type of mams connecting leads E o ey T o
Speed options _ manual change, 33/45rpm
Wow and tlutter (DIN peak wrd sigma 2) — 0.4%
Wow and flutter (hn peak wtd 0.2-6Hz/6-300Hz) Q1 %/0.07%

Absoluterspeed error +0.45%
Speed dnfr, 1 hour/load variation neghgible/ —0.25%
Start-up time to audible stabilisation — 3.5 sees

Rumble, DIN B wtd, L/R average (see spectrum) _—T77dB
Arm section

Approximare cffective mass, e screws, excl cartndge 135
Typefmass ot headshell _special/9.8g
Geometric accuracy = _ very good

Adjustments provided __nlt/overhang/ottser

Finish and engineening e
very poodfvery goodivery pood
40my/20mg
__internal spring
225mg/275mg
0.054/ 0.1y

Ease ot assembly/set-up/use
Friction, tvpical lateral vertical
Bias compensation method .
Bias torce, nim/eentre (set to 1.5g elliptical)
Downtorce calibration error, 1g/2g
Cue dritr, 8mm ascent/descent —neghgible, 1.0 sees/2.5 sees

Arm resonances_ o tarrly good

Subjective sound quality _ _see swstem result

Arm damping - = decoupled counterweight
System as a whole

Size (wxdxh)clearance for hid rear 44x 38,5 x 16cm/Tem

Ease of use __ - o = good
Typical acoustic breakthrough and resonances very good
Subjective sound guality ot complete system very good

Hum levellacoustic feedback low/very good

Vibration sensitivirylshock resistance excellenttairly good
Estimated typical purchase price £190 inc cartndge

For graph references see issue No 43
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& TONEARMS
ALPHASON OPAL and XENON

ALPHASON, 190-192 WIGAN ROAD, EUXTON, NEAR CHORLEY, LANCS PR7 6] W

his review covers two Alphason
models, which, along with the
Delta, extends the company’s range
of arms to cover a wide price
spectrum.

ALPHASON XENON
Selling at around £196 this is the most expensive
new Alphason tonearm, filling a gap in the
market between budget models and the higher
class £300 group which includes models such
as the Alphason HRIOS and the Linn lttok.
The Xenon owes much to the well established
HRI00S, using the same good-sounding one-
piece arm/fshell, a large diameter ‘Sshaped
titanium tube, now filled with a damping mat-
erial to control higher mode vibrations. Some
savings have been made in the cue mechanism,
the bias compensator and the exterior finish of
the bearing assembly, but these do not signiti-
cantly prejudice the performance. The concen-
tric bearing gimbal design is retained and was
well aligned, offering negligible play plus very
low levels of friction and stiction.

LLAB REPORT

Slightly on the high side of the medium mass
range, effective mass with fixing hardware
approached 13g. Cartridges in the range 8-20cu
are most appropriate. Rated highly tor geometric
accuracy, the arm proved easy to set up and use,
coming as it does with Linn-compatible base-
plate mounting hardware.

Bias correction erred on the high side for the
disc rim, but not unduly so. Resonances were
tew, as the structural resonance graph shows, and
in any case were of moderate degree — rather
better than the Opal and closely resembling the
HRI00S.

SounnD QUALITY

At first it proved hard to separate this model
from the well-rated HR100. The Xenon showed
solid overall control with a firm sense of image
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Alphason Xenon
focus over a wide frequency range. The treble
was clear and finely detailed; the mid undoubt-
edly low in coloration with minimal ‘clang’ or
hardness; bass was tree from boom or emphasis.
Open and clean stereo depth was respectably
portrayed.

CONCLUSIONS
With Alphason’s high standard of engineering,
a basically good finish and a fine lab and sonic
performance, the Xenon strongly
recommended. The price was very fair for an

comes

arm which is essentially well balanced in all
respects.

ALPHASON OPAL

Comtortably under £100, the Opal nonetheless
manages to maintain Alphason’s high standards
for solid engineering and low friction, with bear-
ings free from play or looseness. It may be fitted
via a single hole in an arm board, but compati-
bility with the popular Linn mounting is also
provided.

This fixed head arm has a strong main beam
fitted with a properly clamped counterweight
supported on a concentric gimbal bearing.
Appropriate calibrations are given for bias and
downtorce, and the arm falls into the medium-
mass category; an effective mass of 10g was
recorded.

LAB REPORT

Performing well on lab tests, this was a well
aligned and set up arm. The various facilities
worked well, while the bearing friction was held
to excellently low levels. Bias compensation was
very satistactory though downforce calibration
erred on the high side. Rated above average tor
arm resonances, several audible range modes
were distinguishable; for example, the counter-
weight at 250Hz and first beam modes at 675
and 950Hz.

Sounn QuALITY

The Opal gave a good acount of itselt on

audition, happily meeting other rated £90 tone-
arms in their own territory. In tonal balance it
appeared lightweight and ‘airy’ with some
‘zinginess' in the high treble — less well suited
to moving coils in this respect. The bass was
dry and firm, while mid focus and stereo depth
were both pretty good. A particular attribute was
the smooth uncoloured midrange, an Alphason
hallmark.

CONCLUSIONS

With its individual interpretation of good
sound, the Opal proved to be a well designed
and constructed British tonearm. There are no
problems in recommending this one — so let’s
give it a Best Buy!

TEST RESULTS

Opal toncarm

Approximare etfective mass. ine screws, excl carrridge 10.0¢
Type/mass ot headshell _ S tixed
Geometric accuracy = very good
Adjustments provided _ heght/overhang/lareral

Finish and engineering _very good/very good

_very good/good/gzood
<20mg/<20mg

_thread and weight

Ease ot assembly/set-up/use
Friction, typical lateral vertical
Bias compensation method

Buas force, rim/eentre (set to 1

240mg/220mg
+Q.15¢/+0.30¢

g cllipical
Downtoree calibration error, 1g/2g

Cue drift, 8mm ascent/descent neghigible, 2.0 sees/4.5 sees

Arm resonances good+
Subjective sound quality R good
Arm damping S . none
Estimated typical purchase price _£95
Xenon tonearm

Approximate effective mass, e screws, excl cartridge 12.75¢
Type/mass of headshell S S— __fixed

Geometric accuracy -
Adjustments provided B
Finish and engineering

_very good
_height/overhang/lateral
__excellent/excellent

__very good/good/good
<20mg/<20mg

___thread and weight

Ease of assembly/set-up/use -
Friction, typical lateral vertical _—
Bias compensation method

Buas force, rim/eentre (set to 1.5g ellipical) 275mg/200mg

Downtorce calibration crror, 1 B +0.25¢/+0.25¢
Cue drift, Smm ascent/descen negligible, 2.0 sees/5.0 secs
Arm resonances . very good
Subjective sound guality _ very good
Arm damping ____ - S i none
Estimated typical purchase price o £196

For graph references see issue No 43



The Norsemen Return

Three new products - Series 3000 enhancements
from the leaders in zero feedback technology

COMPACT DISC PLAYER

3015A
* True 16 bit 4 times oversampling

* Wireless remote control for all
functions
* Full programmability

STEREO POWER AMP

3016A

* Rock solid power circuits
120.000 microfarads storage
capacity ensuring rigidity

* High current capability constant
90 amps of current

* Pulse power 2500 watts
in 0.5 ohms

STEREO CONTROL AMP
3018A
* 500% reduction in dielectric losses

* All discrete audio circuitry
* High level inputs offer overload
rating in excess of 20 volts

Watch out for two NEW TANDBERG products to be .

released late 1986 * Receiver (first generation digital tuner)
& x Stereo power amplifier.

For details of products contact:-

TANDBERG's newly appointed UK Distributor
TAN AUDIO (UK) LTD

PO Box 31, Chichester, W. Sussex P0O20 7RX
Tel: Chichester (0243) 56342. Telefax 0243 56706

DHIGANVL e

®




T URNTADBLES

& T ONEARMS

ARISTON RD40AC and RD40DC

ARISTON ACOUSTICS LTD, FREEPORT SCOTLAND, |

—TEL:(0292) 76933 ——-

PRESTWICK AIRPORT, AYRSHIRE.

onceived as a complete range of

turntables available with and with-

out Ariston tonearms, the RD40

series starts with the basic

RD40AC, a two speed ac synch-
ronous motor powered deck. Speed changeover
is by hand, via access holes in the platter.

The design is founded on a circular subchassis
in a cast aluminium alloy. this suspended from
three sprung towers at the periphery. These are
tixed to the baseplate, which itself follows the
form of the open, skeletal style subchassis. The
arm is mounted on an accessible outrigger plat-
torm, while a skeletal perspex awning may be
titted to the rear to help keep the dust oft; this
is the ‘pop on' cover.

Drive is via a square section belt from the
inboard mounted motor. In the case ot the
electric 'DC version, a dc motor is substituted,
this provided with front panel speed change and
independent variable controls. An outboard
power supply is also used with an extended low
voltage cable allowing its convenient remorte
location. These models all have a striking
‘engineered’ look reminiscent ot the large
Oracle, and currently Ariston’s finish is very
good.

Two platter mass options are available, while
all versions are equipped with a concave, acous-
tically absorbent mat working in conjunction
with a threaded centre spindle and Artison'’s
screw-down record clamp. Good record/mat
contact is thereby assured. An internal hub is
integral with the platter, this forming the drive
belt hub, with the belt loaded via one of the
access holes.

Easily adjusted from above, the suspension
springs are foam damped to improve the shock
resistance, this an intentional compromise with
respect to ultimate vibration isolation.
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LAB REPORT

Slight play and some noise were noted from the
main bearing; the latter improved on running
in. Rumble levels were tairly good at typically
—72dB. But combined wow and flutter tor the
‘AC was poorer than average at 0.19%, this
mainly wow, but proved not to be too serious
subjectively. The 'DC version gave slightly
better rumble results and noticeably better wow
and flutter down to an excellent 0.04%.
However the 'DC was well off speed as delivered,
and was also ditficult to set owing to the
excessive range of variable speed control =15%,
with no ‘correct speed’ detent. A stroboscope
card is included to help reset the speed — an
awkward procedure involving a mains powered
lamp.

While the 'AC version was good with respect
to load rtolerence, the 'DC proved rather
disappointing, slowing 0.7% on test which is
likely to produce audible pitch instability.

The platter clamp system provided very good
control of the initial leading edge impulse with
only moderate platter ringing observed there-
after. From the graphs, the acoustic isolation can
be seen to be pretty good, and vibration was
quite well rejected, but was compromised at low
frequencies by the fairly solid foam cores to the
springs. In compensation, the player resisted
shock better than the usual subchassis type.

SOunD QUALITY
The 'DC came fitted with a BX-150 cartridge
which was rather unsatistactory and was replaced
by an alternative. On audition, the general
character was considered pretty good, with firm
bass, good stereo and pleasing depth, these the
hallmarks of a subchassis design. It sounded
clear and open, but was not particularly ‘tuneful’

and doubts were expressed concerning the pitch
stability (the listening was done prior to the lab
tests).

Turning to the ‘AC version, the good points
were maintained, and the pitch query resolved
with notably better timing and tunefulness.
Wow and rumble proved inaudible, and good
teedback margins were also demonstrated.

CONCLUSIONS

The 'DC version, despite a higher specification,
cannot be recommended at present. The poor
torque and crude variable speed setting were
weak points. However, the standard "AC
synchronous motor version performed well, and
is attractively priced in view of its high
engineering content this priced in view of its
high engineering content this including the
effective record clamp system. Purchasers should
remember to account for the options such as
the add-on cover, but in basic form the RD40AC
is a recommended model.

TEST RESULTS

RD4CAC Motor Unit*
_ belt-drive, subchassis
__L.8kglvery good
very good, very good

2 core

Motor section
Tope _

Platter m(mlkl(m\pm)\ .

Finish and engineering

Tvpe of mams connecting leads
__manual dmnu 33/45rpm

Z) 0.19%

Speed options

Wow and tlutter (DIN peak wed sigma

Wow and flutter (in peak wed 0.2-6Hz/6- 300H: ) Q.18%/0.09%
Absolute speed error R __<Q.1%
Speed dnft, 1 hour/load variation B m;th /=0.1%
Start-up ume to audible stabilisacion 2.2 sees

Rumble, DIN B wrd, L/R average (see spectrum) -72dB
System as a whole
45x38x 17cm/4ecm

_tairly good

Size (wxdxh)clearance tor hd rear

Ease ot use

Typical acoustic breakthrough and resonances very good

good

Subjective sound guality of complete system
Hum levellacoustic teedback __very good/very good
good/gond

£190/£25¢

Vibration sensitivityshock resistance
Estimated tvpical purchase price S
*arm and other oprons available

For graph references see issue No 40



LISTEN AND YOU'LL SEE

The inspiration: our celebrated Model 801 the same total spectrum capability: pop, jazz.
monitor — the trusted reference standard for  rock, classical. Each is designed for analogue

musicians, conductors and the world's major and compact disc — combining high
recording companies. sensitivity and high output without the need

The testing ground: B&W's own research of a large amplifier Using advanced design
establishment ... leading Europe in pushing optimisation techniques and the latest
back the very frontiers of loudspeaker technology, B&W have compromised on
technology nothing — except the price.

The outcome: DM 100 series. A superb line- We invite you to compare DM 100 series
up of four domestic digital monitors in the with loudspeakers of similar price, (or even
lower price range. more expensive). Ask your

The 100 series — DM 100/DM 110 nearest B&W dealer.

DM220'DM330 — all offer you To hear is to believe.

AS USED BY DIGITAL RECORDING STUDIOS WORLDWIDE AND SOON, WE HOPE, BY YOU.

B&W Loudspeakers (UK Sales) Ltd Marlborough Road Lancing West Sussex BN1s8TR  Tel. (0903) 750750



DEFINITIVE
PERFORMER...

The SME Series V precision pick-up arm
establishes new reference standards of
engineering and sound guality.

Built without price constraint its unique
one plece magnesium tone arm and
other advanced features reflect more
than a quarter of a century's experience
of pick-up arm manufacture.

The Series V will appeal to serious
audiophiles and professional users. It has
been termed a significant contribution to
the art of replaying vinyl discs which for
many years to come will form an
important part of our heritage of
recorded music.

Please write or phone for further details
and the name of your Series V dealer
who will arrange a demonstration.

SME Limited

Steyning, Sussex BN4 3GY
Telephone: (0903) 81432
Telex: 8//808

Among SME dealers specialising
in Series V are:

Absolute Sound & Video
Acoustic Arts

Audio T

Doug Brady

Hampshire Audio

Hi-Fi Care

Hi-Fi Experience

Horns of Oxford

Image Hi-Fi

KJ. Leisuresound

Midland Hi-Fi Studio
The Music Room
Phonograph

The Pinewood Music Company
Radford Hi-Fi

Reading Hi-Fi Centre
Sounds Expensive
Spalding Electrical
Stafford Hi-Fi Studio
Studio 99

Telesonic

Unilet Products

The best pick-up arm in the worlc




T URNTADBTLES

DUAL CS505-2 and CS505-2 DELUXE

& T ONEARMS

HAYDEN LABORATORIES LTD, HAYDEN HOUSE, CHILTERN HILL, CHALFONT ST PETER, BUCKS.

-———TEL:(0753) 888447——

n production now for a number of years,

the 505 design has undergone a con-

tinuing series of minor improvements

which have helped maintain its competi-

tive position, while the price has also
been kept in check. The player is based on an
old-style steel deck plate, supported on tour
toam-damped coil springs. This deck plate is
heavily flanged to increase rigidity, and the
modest platter is equipped with a fairly heavy
rubber mat.

Belt driven by a 16-pole synchronous motor,
the 505 is fitted with a unique variable pitch
control, achieved by the use of a multi-lobed
variable diameter motor pulley. Correct speed
setting is achieved via stroboscope markings on
the platter rim, though these were found none
too easy to use.

The tonearm has been revised for the latest
505-2 version and is now fitted with a special
detachable headshell with quite a firm fixing.
The Deluxe has better looks and a lower
resonance construction, with a substantial
wooden plinthfinished in ‘black ash’ vinyl. Both
versions come complete with a compatible
Ortofon cartridge.

L.AB REPORT
A notable teature of the latest 505 is the
significant reduction in rumble, which has
improved from 67dB to 73dB. Spectrum analysis
showed the usual contribution of motor vibra-
tion components, but these were not considered
very serious. Speed characteristics were much
as before with good wow and flutter, while good
torque was also demonstrated, the mild 0.2%

slowing under load being up with some of the
best, helping to offset the low inertia of the
platter. Vibration and acoustic isolation factors
remain unchanged, and well above average for
the price.

The arm now has a moderate effective mass,
10g, including mounting hardware, the head-
shell itself weighing a modest 4g. The arm was
well aligned and the pivots were reasonable,
proving moderate in friction but subject to a
rather small pre-load; more than a gentle rwist
to the arm resulted in audible bearing ‘clicking’
Biasing was accurate and downforce calibration
acceptable. Arm structural resonances were
charted with the cartridge supplied; the first
weakness appeared at 90Hz, while the main
problems occurred at 220 and 400Hz, not a great
improvement on the previous design. Above
600Hz, however, the resonances were pretty well
behaved.

SounD QUALITY

The 5055 sound was tunetul, lively, punchy and
somewhat ‘forward’ in presentation. Pitch and
timing were good, the bass fairly good, and the
stereo image had quite respectable depth and
above-average focus. The sound could become
a little muddled in the mid and treble but not
seriously so, and the cartridge suited it well —
we would not change it. The ‘S’ version showed
a small improvement in clarity and definition,
attributable to the improved plinth.

CONCLUSIONS
The 505 has managed to maintain its
competitive position and provides a competent

hi-fi sound. In our view it is the clear £120 group
leader, so much so that the less expensive
players, including Dual’s own 514, do not really
stand much of a chance. Strongly recommended
as a complete package with the OMI0 cartridge,
the 505-2 merits Best Buy status; the Deluxe is
Recommended..

TEST RESULTS

Motor section
Type

Platter massidamping

semi auto, belt-drive, subchassis

0.85kg/good

Fiish and engineering very good/sood

Type of mainns connecting leads 2 core/phonos and carth

Speed options _____ N _variable, 33/45mpm
Wow and tlutter (DIN peak wid sigma 2)

Q.075%
Wow and flutter (hn peak wed Q.2-6Hz/6-300H:) 0.95%/0.08%

Absolure speed error — o 0.1%
Speed drtt, 1 hour/load variation 0.065%/—-0.2%
S fdntr, 11 load +0.065 0

Start-up time to audible stahilisation 2.4 sees

Rumble, DIN B wid, L/R average (see spectrum) 72/-744B
Arm section
Approximate ctfective mass, e screws, excl cartridge 102

Tvpe/mass of headshell _epecial detachable/40g

Geometric accuracy = _wood

Adjustments provided overhangloffset

Finish and engincering _very good/good
very goodivery good/very good
40my/20my

Ease of assemblyAct-up/use
Friction. typical Lateral vertical

Bias compensation method B — spring
Bias torce, nm/eentre (set 1o 1.5g ellipical) 225mg/225my
Downtoree calibration error, 1g/2g ~ Q.12u/-0.2¢

very shghr, 3.5 sees/3.0 wees

Cue dritt, 8mm ascentidescent

Arm resonances werage +

Subjective sound quality . B _averag
Arm damping decoupled counterweighe
System as a whole

Size (w xdx h)fclearance tor hd rear 43.5%x37x14cm/Tcm

Ease ot use R wood
Typical acoustic hreakthrough and resonances average +
Subjective sound quality of complete system wood

Hum levelfacoustic teedback _wood/good

oodlzood

Q (Delixe, £140)

Vibration sensitivityishock resistance

Estimared typical purchase price

For graph references see issue No 43



ASTONISHING SOUND,

DX-120H

If there's anything the
Compact Disc revolution has
been lacking, it's sophistication
with affordability. The new Sharp
Compact Disc players have
both.

All the models in the range
feature:

» APSS/APLD for instant
program search

» Cue and Review system

» Tray loading for ease of
operation

» Autoplay
» Headphone Jack.

Our top of the range model,
the DX-120H, offers full

The DX-110H Shown
with the System-1560E

REMARKABLE VALUE.

state-of-the-art infra
red remote control and
APMS enabling you to
select your favourite
tracks. All laid out in a
simple-to-operate

format. And all at an affordable
price. But don't just take our

word for it. Graham Mayor said
in a recent review of one of our

DX-110H

models in WHICH COMPACT
DISC? “Sharp have tied
sensible, simple construction to

pleasant musical sound that
cannot fail to please. Value for
money 1s high.”

DX-6 10H

Introduce yourself to the
unbelievable sound quality of
Sharp Compact Disc and the
Sharp range of C.D. compatible
audio systems.

For more details about the
unbeatable new range of Sharp
Compact Disc Players, just cut
the coupon.

Less Bucks. More Fizz.

Send to: Sharp Compact Disc. PO Box 4 (East PDO),
Manchester M 10 9BD,

Please send me my free full colour brochure
featuring the Sharp Compact Disc Players

NAME . _—

ADDRESS — I

4,




T URNTABULES

& T ONEARMS

ELITE TOWNSHEND ROCK 11

ELITE TOWNSHEND LTD, UNIT 2, NORTH WEYLANDS INDUSTRIAL ESTATE, MOLESEY ROAD,
—HERSHAM, WALTON-ON-THAMES, SURREY. TEL: (0932) 246850——— -

his Elite turntable is designated

Rock 11 to distinguish it from the

original design developed at Cran-

field Institute of Technology. The

latter was only built in very small
and highly expensive quantities. But lessons
learned from its development have been applied
to this cheaper model, which sells typically at
£299 plus around £65 for the cover and platform
if required.

The original Rock made much use of a
mineral-filled resin for mass and damping, but
the Rock Il employs gypsum to the same end,
for example in the solid platter and the weighty
plinth/chassis, both of which use a fabricated
metal skin to contain their mineral castings.

The Rock 11 is a solid-plinth model with a
synchronus motor firmly bolted in place, and
a rubber cord drive belt linking the motor to
the inner hub of the two-piece platter. The unit
achieves substantial environmental isolation
through suspension of three air filled rubber balls
(squash balls, I believe). The lid is attached to
the base plate and hence remains isolated.
Speed change is done by hand.

One unique feature is a large silicone fluid
damper mounted on the plinth and operating
at the headshell end of the arm. This is designed
to help control both the audio band tonearm
structural resonances and the arm cartridge
subsonic resonances, without imposing excessive
forces on the cantilever in the record warp
frequency range. Shock resistance and record
‘rumble’ are said to be improved in this manner.

No special set up of alignment is required, and
apart from the necessarily limited cartridge
access the turntable was easy to use, with arm
lead dressing uncritical.

LAB REPORT
The loaded platter weighed a notable 2.9kg with
its plastic enamelled surface forming the disc
support. It showed good damping of the disc
impulse, which showed an even characteristic.
Tonally the platter should sound neutral, and
no platter ringing was observed.

No speed stability problems were experienced
with DIN peak weighted wow and flutter a fine.
0.1% was satisfactory, while flutter looked very
good at less than 0.05%.

Absolute speed accuracy was fine within 0.1%,
while more than satistactory table torque was
confirmed by the modest 0.25% slowing under
load; no over shoot was observed. Start-up time
with our sample was slow 6.8 seconds, but this
improved to 4.8 seconds with a new pulley. The
DIN B rumble figures were a fine —77dB, given
the unpromising motor location; spectral
analysis did show some mild motor vibration
breakthrough but at a pretty inaudible level.

The simple design proved remarkably effective
in suppressing airborne acoustic feedback and
vibration shock immunity was also well above
average when using the damper, and the system
was uncritical of location.

SoOuND QUALITY

The Rock II did well on audition, demonstrating
a good stability of pitch, with a neutral, even
handed tonal balance: It performed competently
throughout the frequency range, with firm clean
bass, good perspectives in the mid range, and
an unexaggerated treble. In fact, the treble
seemed ‘cooler’ and less exuberent than usual
when used with an Ittok arm. Stereo focus was
good, and cartridges tracked well with reduced

low frequency noise. A pleasing level of stereo
depth was available.

CONCIUSIONS

I would hesitate to place this model in the
highest sonic category, but it nonetheless has
a lot going for it. The damper does the job it
is claimed to do, particularly with good cartridge
combinations, and the deck needs no setting
up — a plus point for many purchasers. It offers
a performance near to that available from a true
subchassis turntable, doing so with a high level
of neutrality (or, if you like, a low level of color-
ation). As such it represents an interesting prop-
osition and the standard attained merits
recommendation.

Note: Considerable improvements have been made
since we last reviewed the Rock 11 and these have
yet to be evaluated in Choice.

TEST RESULTS

Motor section
Type belt-drive, rigid plinth

Platter massidamping 2 9kghvery good

Finish and engmeenng — very good/ivery good

Type of mams connecting leads 3 corel-
Speed options _ —_manual change, 33/45rpm
Wow and tlutter (DIN peak wed sigma 2) 0.1%
Wow and flutter (lin peak wed 0.2-6Hz/6-300Hz) _ 0.21%/0.05%
Absolute speed error _ +0.1%
Speed dntt, T hour/load variation synchronous/—0.25%
Start-up time to audible stabilisation = 6.8 secs
Rumble, DIN B wed, L/R average (see spectrum) _ —77/—78dB
*Size (w xdxh)lclearance tor id rear 40x 33x11.5cm/none
Ease of use good
Typical acoustic breakthrough and resonances excellent
Subjective sound quality ot complete system very good

Flui levElacoustic feedback R
good/very good

£299

Vibration sensitivitv/shock resistance

Estimared typical purchase price




TURNTADBLES

HEYBROOK TT2

& T ONEARMS

MECOM ACOUSTICS, KNIGHTON HILL, WEMBURY, PLYMOUTH. DEVON.

TEL:(0752) 863188——-

ith a reputation resting prim-

arily on their highly success-

ful  loudspeaker designs,

Heybrook now offer an up-

market pre- and power ampli-
tier combination as well as the tumntable
reviewed here.

The TT2 looks superficially similar to the
Linn Sondek, but closer examination reveals that
Heybrook have used a rather different set of
solutions which do not appear to compromise
engineering quality or finish. At the same time,
the TT2 is quite competitively priced.

The very strongly constructed plinth is essen-
tially of 45Smm composite, only cut away where
space is required for the arm leads, motor and
associated wiring. Suspended on three multi-
turn coil springs, the subchassis can be aligned
from above, via three socket-head bolts fixed by
an ingenious locking system. The earliest
models used a box-section welded steel subchas-
sis which had rather a high mass, and was soon
replaced by a cast aluminium design, with re-
inforcing flanges around the cruciform shape.

The closely-toleranced main bearing consists
of a steel shatt supported on a hardened thrust
ball, running in plain bronze sleeves. The alloy
two-piece platter weighs 2.8kg, and the inner
section forms the drum on which the belt runs.
A felt mat is standard.

Currently, the TT2 suspension is set on the
tirm side, to provide better control, while a fairly
stitt short belt has been chosen as likely to
minimise wow effects. The main subchassis
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modes are in the 4.5 to SHz range, and correct
arm lead dressing offers good control of higher
frequency rotational modes.

Arms tried with the TT2 included the Linn
LVX and the Alphason, but perhaps the most
obvious choice was the Rega RB300, the two
products complementing each other in fine
engineering and value.

L.AB REPORT

The well-constructed main bearing exhibited
negligible play, while the subchassis was well
adjusted. A fine weighted wow and tlutter tigure
of 0.065% was recorded, with equally good
results for the flutter and wow when separately
weighted, at 0.08% and 0.07% respectively. The
deck ran fast by an acceptable 0.5%, while high
torque was shown by the excellent 0.18%
slowing under test loading. Dynamic wow will
not be a problem here.

DIN B weighted rumble was very low at
almost —80db, but spectrum analysis did show
some  moderate  motor-related mechanical
frequency components, specifically at 100H:z
and 200Hz. The latter measured —78dB and
consequently should be quite harmless.

SounD QUALITY
On audition the latest TT2 offered an
improvement over the earlier version, notably
in better exposition of the dynamic contrasts
in the music. Pitch stability, rhythm and timing
were all very good, while the bass was a strong
point, with welcome firmness coupled with good

extension to lower-bass frequencies.

Solo singing focused well in the stereo sound
stage, the latter exhibiting good space and
depth. The TT2 compared well with far more
expensive making only slight
concessions in areas of detail and dynamics on
the most complex material.

designs,

CONCLUSIONS

One cannot help but be impressed by the fine
finish and construction of this durable
subchassis design, as well as by its competitive
pricing and good performance both in the
laboratory and in the listening room.

Strong points included very low wow and tine
bass. It was easy to set up, remaining stably
aligned, and merits a firm recommendation.

TEST RESULTS

Motor unit
Tvpe belt-drive, subchassis
Platter mass/damping

2 6kglaverage +

Finish and engimeering very goodlexcellent

Tepe of mains connecting leads 3 core

Speed options manual change, 33/45rpm

Wow and flutter (DIN peak wtd sigma 2) o __0.065¢
Wouw and tlutter (lin peak wed 0.2-6Hz/6-300Hz) _ 0.07%/0.08%
Absolute speed error Ss— (LR
Speed dntt, 1 hour/load variation _ <0.1%/—-0.18¢
Start-up tme to audible stabilisation 3.8 secs
Rumble, DIN B wtd, L/R average 80/-78dB

Size (wxdxh)elearance for lid rear

Ease of use S

Tepical acoustic breakthrough and resonances

Subjective sound quality of complete svstem very vood
Hum levelfacoustic feedback _ very good/very good
Vibration sensitivity/shock resistance very good/tairly good
Estimated typical purchase price R ¥259

For graph rveferences see issue No 43



TURNTAUBLTES

LINN BASIK PLUS

&& T ONEARMS

LINN PRODUCTSLTD, 257 DRAKEMIRE DRIVE, CASTLEMILK, GLASGOW G45 9SZ.

that the detatchable
fitting on their LVX

represented a weakness, so decided to

produce the Plus. Here the headshell

has been facrory fitted and is rigidly
as well as permanently fixed. A feature of this
relatively inexpensive Japanese-made product is
the inclusion of the current Basik cartridge, a
competent performer which retails at £15 when
purchased as a separate item. Furthermore, the
arm is assembled with bearings set to be free
trom play, essential if a satistactory performance
is to obtained when using a moving-coil
cartridge. However, on some samples this
practice can result in higher friction than usual
— as indeed was the case with our arm. (A
reasonable test to check this is to free balance
the arm and set it near to the record centre. Dial
a small amount of bias and observe if the arm
swings slowly and smoothly. If so, the lateral
triction is satistactory.) Our sample did have low
enough friction to give good tracking at a 1.8g
downtorce, but we would nonetheless have
preferred less!

LLAB REPORT

Effecrive mass with hardware was around 13g,

inn felt
headshell

— TEL:(041) 6340371 ———-

balancing a typical cartridge and suited to low
or medium compliance. The geometry was fine,
and it proved easy to set up. Vertical friction
was fine at 50mg, but rose to 150mg laterally.
The bias estimated at an
appropriate 230mg rim and 260mg centre.

Downforce calibration was fine, though cue
descent a tritle slow. Measured with the Basik
cartridge installed, the cartridge-coupled arm
resonances were charted. The result was notably
smooth, showing a good resonance behaviour
and with the first mode at 620H:.

SOUND QUALITY
Comparative listing tests showed an improve-
ment over the LVX. Midrange coloration was

correction  was

reduced, with an improvement in clarity, detail
and punch. Upper bass transients were more
articulate, while the treble sounded better
integrated as well as more incisive. The arm
attained a fine standard for the price.

CONCLUSIONS
A worthwhile revision, the Plus was a fine
tonearm, which in its latest form, and taking
into account the inclusion of the Basik cartridge,
earns a warm recommendation,albeit with slight
reservation concerning lateral friction levels.

TEST RESULTS

Arm section

Approximarte etfective mass, e screws, excl cartridge 3a
Typelmass of headshell — _ fixed
Geometric accuriacy - ___very good

Adjustments provided __hieghtioverhang/ottser

Finish and engmeening = excellent/very good

Ease of assemblyhscr-up/use . - good/good/good
Friction, tvpical lareral/vertical — _— 150mg/50me
Bias compensation method internal spring

Bias torce, nmfcentre (et o 1.5 elliprical) 230mg/260my
+0.1g/+0.15¢
10

Downtorce cahibration error, 1g/2g

Cue drtr, 8mm ascemt/de sees/3.5 sees

Arm resonances _wood

Subjective sound guality p— sood
decoupled counterweight

L2

Arm damping

Evtimared typical purchase price

For graph references see issue No 40

MICHELL SYNCHRO

J.A. MICHELL ENGINEERING LTD, 2 THEOBALD STREET, BOREHAMWOOD, HERTS.

his middle-rank Michell Ssxnchro is
a true subchassis design, and has a
striking, ‘engineered’ appearance,
with all the working parts exposed
and fully finished.

The cast subchassis has strong outrigger
platform for arm mounting and a three point
coil spring suspension. The assembly is mounted
on a pale green, tinted, acrylic base with
matching, round cornered lid and thick plare
glass placter. A thin felt mat is in a darker shade
of green. The synchronous motor feeds power
via a rubber cord to the periphery of the platter.
Speed change is effected by manual changeover
on the two pulley diameters. The screw-in feet
give a choice of rubber-faced or hard alloy spikes,
the latter proving popular at present.

LAB REPORT
The platter had good self-damping; while the
initial disc impulse transient was considerable,
it decayed quickly, with minimal subsequent
resonance. The suspension system was highly
etfective in blocking both airborne energy and
vibration through the teet. What breakthrough
was present proved even in character. The sus-
pension did prove rather ‘whippy” in the lateral
and rotational planes, which unfortunately

resulted in poor shock resistance.
The combined DIN peak weighted wow and

-—TEL.01-993 0771l —— -

tlutter measurement gave a fine 0.05%, with low
individual contributions ot flutter and wow,
helped by the generous platter mass and fine
tolerencing here, a absolute speed ran a little
slow —0.06% but drift was negligible and
slowing under load held to a fine —0.22%. Start-
up  was comparatively rapid 2.5 seconds,
indicating healthy torque. DIN B weighted
rumble was a very tine —77dB, the spectrogram
showing low levels of electrical and mechanical
noise.

SounD QUALITY

Our initial sample disappointed with poor
subjective pitch stability, the cause being an
almost imperceptible mechanical interference
between the close fitting platter and chassis.
When solved, the player provided a very good
standard of sound reproduction with firm bass

and an articulate, detailed stereo presentation
with good stage width and depth. Coloration
was low while pitch and timing were to a high
standard. Feed-back eftects were negligible.

CONCLUSIONS
The Synchro offers an appealing combination
of finish, engineered style, good lab
performance, plus fine sound quality for the
price. Versatile with respect to arm fitting it

complemented the Rega RB300 well and
comfortably achieved recommendation.

Motor section

Tope_ _ _manual, belt-drive, subchassis

Platrer masddamping see text/uood
__excellent/excellent
>

Finish and engmeering

Tvpe of mams connecting leads - . 2 core
Speed options o N manual, 33/45rpm
Wow and Hurter (DIN peak wrd sima 2) — Q.05%

Wow and flutter (hn peak wrd 0.2-6H2/6-300Hz) __ 0.08%/0.06%
Absolure speed error ) - 0.6%
Speed drte, 1 hour/load varation _negligible/ -0.22%
Start-up tme o audible srabihsanon - 2.5 sees
Rumble, DIN B wid, L/R average (see spectrum) 77dB
System as a whole

46x33.5x13cm/8.5¢cm

—tarrly good

Size (wxdx hYclearance for hid rear

Ease of use S

Typical acoustic breakthrough and resonances excellent

Subjective sound quality ot complere system ~ very good

Hum levelfacoustic feedback very good/very good

\ibration sensitivityshock resistance _very good/poor
. £235

Estimated rvpical purchase price

For graph references see issue No 40



ENTER THE SONY/HI-FI CHOICE

Sony’s CDP 303ES Compact Disc player; TA-F222ES amplifier; STS222ES tuner
and TC-R502ES cassette deck are four top performance hi-fi components, when
joined by Sony’s exceptional APM22ES loudspeakers (shown on opposite page)
they make up a remarkably fine hi-fi system that combines superb audio
performance with the unmistakable Sony hallmarks of quality, reliability and stylish
design.

In this issue Hi-Fi Choice is offering you the chance to win all five of the above
range of ES separates which are as follows:

— Sony CDP303ES Compact Disc player — the very latest CD technology from
Sony. This remote control slimline player is fully programmable, incorporating
digital filtering; it offers linear tracking for speedy access. Plus optical transfer
between analogue and digital circuitry.

— Sony TA-F222ES amplifier — has many of the best Sony features including:
ACT and Legato linear technology, plus LC-OFC internal wiring and
protection circuitry, with 100 watts RMS into 6 ohms it has a wealth of different
inputs including video, which will appeal to vision enthusiasts.

— Sony ST-S222ES tuner — a product of high level engineering, it features a
quartz-locked digital frequency synthesiser system, that ensures an accurate
‘fix’ on the broadcast signal. Station selection can be facilitated manually
or automatically utilising the ten presets.

— Sony TC-R502ES cassette deck — the latest addition to the ES range, this
high quality deck features auto-reverse, AMS, music scan as well as both Dolby
B and C, plus an HX PRO for recording FM broadcasts.

—  Sony APM22ES loudspeakers — these Best Buy award winning speakers feature
Sony’s unique APM driver technology which allows them to cope with digital
audio sources and featuring a two-way speaker system.



DIGITAL READY COMPETITION

All the above separates retail for approximately £1,300.

To enter and win the Sony ES range of ‘222’ separates, simply answer the questions
below on the cut-out form, and send it to Hi-Fi Choice by the closing date for
entries.

‘ES’ ‘222’ SEPARATES ENTRY FORM
Choose A, Bor C
1 Sony describe the D/A converter circuitry of their CDP103
CD player as (A) ultralinear (B) ortholinear (C) unilinear.

2 The remote control of the CDP103 CD player offers a

facility not on the machine itself, which (A) turns over the
discs (B) disables the fluorescent displays (C) allows numeric
index location.

3 The bass/midrange driver of the APMZ0ESII loudspeaker
uses a frame made of (A) pressed steel (B) injection moulded
plastics (C) aluminium honeycomb.

Sony ‘ES’ is a natural choice of high quality hi-fi, because

(not more than 20 words)

Name
Address
Postcode

Closing Date For Entries 28th November 1986

Send your entry to Hi-Fi Choice/Sony Competition,
Freepost 7, London WI1E 4EZ

RULES

The competition is open to anyone except employees of Hi-Fi Choice (and subsidiary companies) and Sony.
All entries must be submitted on the above entry form. No cash alternatives to the prizes shown will be
oftered. The publishers reserve the right to publish any entry submitted and entries become the property
of Hi-Fi Choice. The winners will be notified by post. In the event of more than one correct entry, the
winner will be decided by the ‘Sony ES' tiebreaker above.



T URNT A

B LES

& T ONEARMS

MISSION CAMBRIDGE 775LCT

MISSION CAMBRIDGE LTD, STONEHILL, HUNTINGDON, CAMBRIDGE PE18 6ED.

—TEL:(0480) 57477 ————-

his deck fitted as standard with a

Mission 774LC tonearm and

Solitaire cartridge, it also has Linn-

style arm mounting arrangements,

so alternatives are possible. A solid
plinth construction is adopted, made from a very
thick and highly rigid composition board.
Mission aim to ‘close the loop between arm and
platter and thus exclude external interference.
For isolation the plinth has three non-adjustable
sponge feet in high-loss Sorbothane, capped by
load-spreading cups.

A fairly resonant polystyrene lid is ficted while
the two piece platter has an alloy outer disc
weighing about 1.5kg resting on an inner plastic
hub. The 500rpm synchronus motor is virtually
rigidly mounted on the plinth which could give
rise to breakthrough problems. This is linked to
the platter via a neoprene cord running on a
V' groove pulley. Speed change is manual,
etfected by flicking the cord from one step in
the pulley to the other. No special alignment
or adjustment is required, so the 775 should
work properly straight away, immediately after
it is unpacked and the platter put in position.

LAB REPORT

The limited shelt or support isolation was
shown, with around 10dB of vibration rejection
in the 30-500H:z range (as compared with
20-30dB tor the subchassis designs). Acoustic
energy was handled better it still below average,
but both breakthrough curves were of an even
and non-resonant character.
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The disc impulse response was fairly typical
of this type of thin felt mat, but the subsequent
decay was rather quicker than usual. A slight
‘ring’ was evident at 180Hz, probably a platter
rocking mode. Wow and flutter were only just
satistactory on an early sample, but improved
with a second one. Rumble was certainly poorer
than average but not unacceptable at around
—70dB, analysis showing the predicted motor
— related components at a satistactory level.
Torque was good with minimum slowing under
load, and the other speed characteristics were
tine.

Sounp QUALITY
Assessed with the 774LC tonearm, this turn-
table confounded some of our prejudices con-
cerning solid plinth designs. It gave a tidy,
coherent and well integrated sound. Dynamics
were good, with almost rtactile percussive
impact. Pitch and rhythm were also good, lend-
ing an almost ‘boppy’ eftect with the help of
an above average bass quality which was a bit
lightweight but tunetul.

Stereo focus was impressive though the mid-
range was a trifle ‘up front’ with some loss of
depth. The sound was distinctly improved when
the lid was removed, and this is our recommen-
dation tor serious listening.. Both deck and arm
appeared well matched.

CONCIUSIONS

Supplied complete with cartridge at around
£199, this turntable continued to do well despite

a noticeable increase in motor noise with recent
samples. lts musical drive and integrity remains,
allowing us to continue our recommendation.
[t still sounded a little better with the lid re-
moved despite lid improvements, and performed
optimally on a proper wall-mounted shelf.

TEST RESULTS
Motor section
__belt-drive, subchassis
2 5kgitairly good

very good/good

Tpe

Platter massidamping

Finish and engimeering -
Tvpe of mains connecting leads 2 core/phonos and carth

Speed options manual change, 33/45rpm

Wow and tlurter (DIN peak wid sigma 2) _ Q0%
Wow and flutter (n peak wed Q.2-6Hz/6-300H:) 0.18%/0.07%
Absolute speed error o B i +0.1%
Speed drift, 1 hourfload variation +0.09%/=0.21%
Start-up time to audible stabilisation - 1.8 sees
Rumble. DIN B wed, L/R average (see spectrum) —71/=75dB
Arm section(Mission 77+4LC)

Approximarte eftective mass, e screws, excl carrndge 12¢

Typefmass of headshell __non-detachable

Geometric accuracy S very good

Adjustments provided height/overhang/ottset

Finish and engineering excellent/very good

very good

30mg/30my

Ease of assemblyhser-up/use

Friction, tvpical lateral vernical S
Bras compensation method spring
120mg/120my
0.08¢/-0.2¢

very goad, 0.5 sees/4.0 secs

Bias torce, nmleentre (set to 1.3g elliptical)
Downtorce calibration error, 1g/2¢ -

Cue dnft, 8mm ascent/descent_

Arm resonances ave

Subjective sound guality
Arm damping — = ____none
System as a whole

Size (w xdxh)lclearance tor hd rear 43x33x 12 5em/4em

Ease of use

. R wood
Tvpical acoustic breakthrough and resonances tair
Subjective sound quality of complete system _wood

Hum level/acoustic teedback __average/tair

Vibration sensitivity/shock resistance average —/tairly good

Estimated typical purchase price E—

For graph references see issue No 40



T URNTABILES

& T O
NAD 5120

N EARMS

NAD SALES, COUSTEAU HOUSE, GREYCAINE ROAD, WATFORD, HERTS WD2 4SB

«———TEL:(0923) 26499 —— -

ow significantly revised, the

NAD 5120 remains a boldly un-

usual design. The earlier version’s

tloppy, printed circuit tonearm

has been replaced by a conven-
tional tubular type, and the price cut to a com-
petitive £109 including the worthwhile Ortofon
OMIQ cartridge.

Amazing considering the price, this Czech
built turntable has a true tloating subchassis.
The suspension needs no alignment, employ-
ing B&O style leat springing. The lightweight
pressed alloy platter is beefed up by a substan-
tial hard mat insert, bringing total mass to a still-
modest 1.15kg. The moulded plastic inner plat-
ter drum is belt-driven from a slow speed syn-
chronous motor of the usual type. One control
actuates the speed change and another cueing
automatic stop and lift-oft are automatic. The
non-resonant lid is acrylic the plastic plinth is
supported on hard rubber feet.

LAB REPORT

This player achieved presentable wow and tlutter
results 0.1%, DIN peak weighted, while the sep-
arate flutter and wow contributions were well
balanced. Absolute speed was acceptably close
and showing under load satistactory —0.28%.
Rumble was poorer than expected at
—68/—64dB, DIN B weighted; spectral analysis
showed some motor harmonics at 100 and
200H:z, sufficient to attect the DIN reading.

Vibration isolation was pretty good, but the
light platter did not provide very strong acous-

tic breakthrough rejection, which peaked at
360H:. The disc impulse response was also un-
promising; the initial transient was handled
well, but the platter continued ringing at several
frequencies thereafter. Suspension dynamics
were fairly good, it a touch ‘whippy’ in rotation.
Arm effective mass was 9.0g suiting the sup-
plied cartridge, while lateral friction measured
rather high 0.3g; as a result the bias compen-
sation value had to go unrecorded. Downtorce
calibration was on the low side, which is not
the best direction in which to err. The arm's res-
onant behaviour was considered poor, the graph
being charted with the supplied Ortofon car-
tridge and hence representative of typical use
conditions. The major break at 350Hz was part-
icularly severe, but there were no problems over
the rest of the range. When used as instructed
the damper proved eftective and was a useful
extra in improving tracking and stability.

Sounn QuAaLITy
For a budget model, this NAD did pretty well
and with 2.0g downtforce arm friction did not
appear to pose any problem. The turntable exh-
ibited some lower midrange coloration although
this was not too serious.

Stereo images were stable and showed some
sense of depth and scale, while the bass was sat-
istactory, possesing a tairly tunetul quality, better
than usual for the price.

CONCLUSIONS

This player was quite close to our Best Buy class-

itication, but was held back by doubts concern-
ing sample quality. The review model was an
carly one, but still should have exhibited berter
arm friction.

(Note: a later sample showed further improvements
to the arm, so this deck is now rated a ‘Best Buy').

TEST RESULTS

Motor section

Tope semi auto, beledrive, subchassis

Platter massidamping S _ LI5kulverane

Finish and engmeermg very good/good

Tvpe of mains connecting leads 2 corefphonos and carth
Speed oprions o - 33/45rm
Wow and tlutter (DIN peak wid sigma 2) Q1%

Wow and tlutter (hn peak wid Q.2-6Hz/6-300H:) O 12%/0.12%

Absolute speed crror - £0.25%
Speed drift, 1 hour/load variation snchoranous/—0.28%
Start-up time to audible stabilisation 25 wees

Rumble, DIN B wid, L/R average (see spectrum) 68/ - 64B
Arm section
Approximate effective mass, e screws, excl cartridge 9.0y

Type/mass ot headshell non-detachable/-

Geometric accuriacy _wood

Adjustments provided overhang/oftset

Finish and cngimeermg _ _ coodiairly good

Ease of assembly/set-up/use very good

Friction, tvpical lateral vertical _ o 320myg/<20my
Bias compensation method Spring
Bias torce, nimleentre (ser to 13g elliprical) S see text
Q.15 -0.3¢

<05 wen/25 sees

Downtorce calibration crror, 1g/2¢
Cue drife, Bmm ascentidescent
Arm resonances poor

Subjective sound quality average

Arm dampmg ettective silicone dashpor
Svstem as a whole
Size (wxdx hYclearance tor Lid rear 42x 355 lem/3em

Ease of use — . very good

average +

Typical acoustic breakthrough and resonances
Subjective sound guality of complete system average +
Hum levelfacoustic teedback . good/good
good/fairly: good

£109

Vibration sensitivitvishock resistance

Estimated tvpical purchase price

For graph references see issue No 40
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TURNTAIBLES

& T ONEARMS

THE OAK/ZETA JUNIOR ARM

MOTH MARKETING, 47 ARMSTRONG CLOSE, WILSTEAD, BEDFORD.

-—TEL:(0234) 741152 ———-

he Oak budget turntable can now
be supplied fitted with the Zeta
Junior, a newly—commissi(med
Japanese-built arm, effectively re-
placing the now discontinued ADC
arm which was supplied with the earlier model
some years ago. Considerable improvements
have been made over the original version, the
current turntable having a well-toleranced
inverted main bearing and a well-centred wood
composition (MDF) platter, driven by a distinc-
tive bright red synthetic rubber cord. Manual
speed change is accomplished by flicking the
cord from one pulley stop to the other, and a
powertul synchronous motor is firted.

The arm is reminiscent of the old ADC LM-
FI, with a detachable, lightweight reinforced
plastic headshell (interchangeable with the
metal one used in the original Linn Bastk [VX).
A rotating counterweight is used, and overall
tinish is excellent, but this arm is too inexpen-
sive to offer bearings free of play.

LAB REPORT

Virtually in the low-mass category, the arm’s
effective mass is 8.3g including mounting hard-
ware; substitution of an LVX headshell would
increase this to 12g or so, to suit low compliance
cartridges better. Geometry was fine, the arm
was easy to set up and use, and friction was low.
Bias correction tended to the low side at the
rim — solved by dialling a slightly higher
indicated value. Downforce was well calibrated,
and the cue operated satisfactorily. Structural
resonances were quite numerous and the arm
scored a straight ‘average’ here.

The disc rests directly on the plain finished
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platter, resulting in fairly good disc damping;
a platter rocking mode was evident at around
35Hz. Wow and tlutter was a satisfactory 0.25%,
with similar unweighted contributions of flutter
and wow. Speed error was all right at 1%, while
start-up was rapid; the player had good torque
characteristics. DIN B weighted, the rumble
levels were unexceptional with figures remini-
scent of the mid 'sixties, and not really to hi-fi
standards. Analysis showed motor vibration
breakthrough at 100 and 200Hz, audible as a
slight low level ‘drone” on very quiet sections
of a record. Acoustic breakthrough was fairly
well controlled by the structural solidity, but the
stitf plastic feet atforded little vibration rejection
from the mounting surface. Variations in per-
formance with ditferent tables, platforms etc
were expected and indeed found. Conversely,
the rigid construction did afford good shock
immunity.

SounD QUALITY
The arm gave a satistactory performance,
reasonably clean and well balanced but not in
the class of the Rega RB250 with its play-free
bearings. Some ‘clutter at high frequencies was
associated with certain mid colorations, and lack
of stereo depth was noted.

The Oak motor unit gave above-average per-
formance for the type, with good clarity in the
mid and treble ranges. The sound depended
strongly on location and sounded rather light-
weight on the test coffee table, lacking spacious-
ness with the bass distinctly curtailed.

CONCIUSIONS

Despite the above comments, the Zeta Junior

is the only well-finished and competent tone-
arm available at the price, and should be
welcomed for its contribution to the costing of
budget turntable systems. The Oak deck is now
presented in a refined form with a superior finish
in real wood (black oak!), and it would be hard
to deny that it represents fair value for money.
Presentable results are possible from the package
it appropriately sited.

TEST RESULTS

Motor section
Tvpe belt-drive, svnchronous (manual)
Platter massidamping

Finish and engineering

15kgitairly good
_very goodfzood

Tope of mams connecting leads 2 core/phonos and carth

Speed options o _33/45rpm
Wow and tlutter (DIN peak wed sigma 2) Q.26%
Wow and flutter (In peak wed 0.2-6H2/6-300Hz) _ 0.27%/0.20%
Absolute speed error _10%
Speed dntt, 1 hour/load variation negligible/=0.15%
Start-up time to audible stabilisation 1.5 sees

Rumble, DIN B wrd, L/R average (see spectrum) 64/ - 68dB
Arm section

Approximate effective mass, e screws, excl cartridge 8.3
Tvpe/mass of headshell ADC detachable/3.0g
Geometric accuracy L __very good

Adjustments provided height/overhang/lareral

Finish and engineering R very good/gaod
very goodhery goodivery good
30mp/<20mg

internal spring

Ease of assembly/set-up/use
Friction, typical lareral verncal e
Bras compensation method

120mg/200my
Q.05¢/
slight, 1.5 sees/3.5 sees

Bias torce. nmleentre (set to 15g ellipical)

Downtorce cahbration error, 1g/2g 0.05¢

Cue dritt, 8mm ascentidescent
Arm resonances _ average

average +

Subjective sound quality
Arm damping B o decoupling counterweight
System as a whole

Size (wxdxh)clearance tor hid rear

46x35x14.5cm/Tem

Ease of use o very good
Tvpical acoustic breakthrough and resonances average +
Subjecrive sound guality of complete system average +

Hum levellacoustic feedback average/average

_ average—/good
__£139 (without arm £99)

Vibration sensitivitvishock resistance
Estimated tvpical purchase price

For graph references see issue No 43



JUST FOR THE RECORD

It's been some years since we turned high fidelity
thinking round by introducing the Sondek LP- 12 turntable.
Till then — just in case you're too young to remember
— most folk thought the loudspeaker was the
most important component. With the LP-12,
we demonstrated that the turntable was the first,
all-important link in the chain of sound reproduction.
Pretty controversial stuff in its day — but as people stopped
talking and started listening, the LP-12 became known as
the finest turntable in the world. And all these years later,
if you love music more than gadgetry, it’s still
the best source available.

Of course, we've not spent those years going round in
circles. We've applied the same exacting standards of
design and manufacture to a full range of high fidelity
equipment — cartridges, tone arms, speakers, and most
recently, the new Linn pre-amp and power-amp, completing
the chain that began with the LP-12. And the result? Well,
now as always, all we ask is that you listen and compare.

Contact your specialist dealer
for and A-B demonstration.

S\ |LNN
\__/|PRODUCTS

smply better!

Linn Products Ltd., 257 Drakemire Drive, Glasgow G45 9SN. Tel: 041-634 0371  Telex: 77301. ANS. BK. Sondek G. Cables Eurodeck.



TURNTA

QED AUDIO PRODUCTSLTD, 12 '&
- ———MIDDLESEX TW15 1AU. TEL:

B L ES

ED R232EN

& T ONEARMS

SHFORD INDUSTRIAL ESTATE, SHIELD ROAD, ASHFORD,
ASHFORD 46236——

ome time ago, QED successtully com-

pleted their all-British budger audio

system with the introduction of the

232 rurntable. That model has since

been joined by the 232EN, a more
advanced design incorporating an upgraded
cartridge with elliptical stylus, and an electronic
quartz-controlled motor power supply of un-
usually high quality tor the price.

Like the 232, the 'EN is founded on a sub-
stantial solid plinth supported on  resilient
vibration-absorbing feet. A glass platter is used
with a belt-driven inner hub. The main bearing
is well roleranced while the popular black felt
mat provides disc support. The overall finish —
satin black with gold lettering — is very good,
while operating speeds are conveniently set by
tront panel push buttons.

The ronearm is a modemn design and now has
slotted headshell fixings for more accurate align-
ment. It comes titted with a moving magnet
cartridge custom-built by  Goldring. The
strongly-constructed and rigid headshell is
permanently fixed to the main arm beam, the
latter supported on strong gimbal bearings
adjusted to be free from play.

The design objective was to otter a complete
and toolproof integrated player with all compon-
ents properly fitted,
balanced.

aligned and sonically

LAB REPORT
While the cartridge was not subjected to full
test it was found to give a more than satistactory
frequency response with worthwhile separation,
plus good trackability at the chosen downforce;
it also matched the arm well. The latter proved
to be more than competent with regard to arm
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resonances, showing good control with mild
resonances at 500, 950 and 1600Hz. Eftective
mass lay in the medium category at approxi-
mately 12g, including hardware. Well-aligned,
the arm showed moderate friction levels,
sensible degrees of downtorce and bias correc-
tion, and the cue operated well.

The resilient feet of the motor unit provided
good isolation at low mid frequencies, while the
impaired bass isolation was nearer the norm tor
the type. Acoustic breakthrough was well hand-
led though nort to subchassis standards (note that
the graph was taken with lid detached).

Speed measurements showed marginally better
results than those of the non-electronic version.
Wow and flutter, DIN-weighted, was fine at
0.12%, with the linear wow result predominant
at a moderate 0.2%. Given the quartz motor
reference, the absolute speed was a somewhat
low —1.6%. Slowing under load was a moderate
0.3%, and the DIN-weighted rumble levels were
rather better than for the non-electronic
version, improving to a good —70dB with the
main rumble components at 100Hz and 200Hz.
Start-up to audible speed stabilisation was also
quite rapid.

SounD QUALITY

The standard was improved over the already
pleasing '232. In context, the 'EN provided a
teeling of greater stability and quieter back-
grounds, allowing tiner musical dertail to be
resolved. Rhythm and timing were better, while
piano reproduction was also rather above aver-
age. Clarity was most presentable throughout
the range, with moderate stereo depth, but tull
weight and atrack was somewhat diluted in the
bass.

CONCLUSIONS

QED now provide a trim, well styled integrated
player in attractive satin black. The electronic
speed switching is a worthwhile addition, while
the player, arm and cartridge ensemble reaches
a worthy standard. Not in the Best Buy category,
general competence nonetheless ensures firm
recommendation.

TEST RESULTS

Motor section Integrated turntable

Tpe

bele-drive, clectronie

Platrer massidamping — 1 .Qkgitanir
Finish and engineering . t mi\ good/tairly good
Tvpe of mains connecting leads S 3 core/phonos
Speed ootions o _ 33/45rpm
Wow and flutrer (DIN peak wid sigma 2) __0.12%
Wow and flutrer (n peak wed 0.2-6H:/6-300Hz) _ 0.20%/0.10%
Absolure speed error - —1.6%
Speed drift, 1 hour/load variation 1.0%/—0.3%
Start-up tme o audible stabilisation = _ 3.0 sees

Rumble, DIN B wid, LR average (see spectrum)

Arm section

70.5/=69.50B

Approximate effective mass, e screws, excl cartndge 12
Ivpe/mass ot headshell . tixed
Geometric accuracy I — _very gond
Adjustments provided S __ none
Eimishjandlenginesdng soodlsond

—excellent u\uHLnr Ivery good
_ 30mu/<20mg

__thread and lever
100mg/180my
uncalibrated

15 seesf4.0 sees

average +

Ease of assembly/set-up/use
Friction, typical lateral vertical
Bias compensation method
Bias force, rim/centre (et to 1.5g ellinical)
Downforce calibration error, 1g/2g

Cuc dritr, 8mm ascent/descent negligible,

Arm resonances

Subjective sound quality good

Arm damping decoupled counterwerght
System as a whole

Size (wxdxh)clearance tor lid rear 40 30x 1lem/6em
Ease of use B very good

Tvpical

Subjective sound quality of complete svstem

acoustic breakthrough and resonances tairly good

above average

Hum level/acoustic feedback good/average —

Vibration nn\lr\\ itv/shock resistance average +/ave

Estimared tvpical purchase price inc cartnidge £19¢

For gmph references see issue No 43
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REGA RESEARCH LTD, 119 PARK STREET, WESTCLIFFE-ON-SEA $SS0 7PD

-—TEL:(0702) 33071 ———

or most of the tests here, the Rega
RB300 tonearm was fitted to a current-
production Plunar 3 turntable, which
is in fact the most usual combination,
selling tor just under £190. The arm
can also be bought as a separate component
(£90) and proved to be one of the most exciting
introductions in the 1984 issuc.

The RB250 arm is a simplified version of the
300 and is currently fitted to the Planar 2, the
combination selling for around £125. We also
subjected the Planar 3 to a full retest, and
comments on its sonic performance are included
with this arm review. Very little change was
recorded in the '3 pertormance, though the drive
components did demonstrate some engineering
improvement in terms of both quality and
tolerances.

Getting back to the RB300, this Rega-made
product uses a very rigid one-piece arm beam/
headshell, which unusually is constructed from
a hollow aluminium casting. No joins are
present between cartridge platform and pivot.
The bearings themselves are highly pre-loaded
and yet mounted to such a high tolerance that
triction is negligible while play is physically un-
detectable.

Rega’s traditional magnetic frictionless bias
compensator is emploved, with a novel touch
present in  the design of the downtorce
mechanism. When set to zero, the caretully
designed coil spring mechanism exerts a minus
torce of 3g, so reducing the counterbalance
requirements. Designer Roy Gandy has aimed
for the smallest possible countenveight in order
to reduce its moment of inertia and consequen-
tly its eftect on the dynamics of the rear section
of the arm. To this end the counterweight is
machined from a very dense tungsten alloy,
permitting a still
diameter.

smaller  counterweight

The bearing gimbal is itselt a substantial
casting and the usual adjustable vertical pillar
design has been omirtted, being regarded as a
structural The alternative is a
threaded stem and large locknut; vertical height
adjustment is only possible using various
assuming that the arm/cartridge
combination will tit the chosen turntable. For
example, the arm was a mite too high for an
EMT cartridge, though fine for an Asak, when
mounted on a Linn deck; on the Lux 300, the
height was right tor the EMT. It is also slightly
longer than the majority of tonearms, so less
suitable for very compact turntables.

weakness.

washers,

LAB REPORT

Tests showed the RB300 to have some of the
tinest bearings in the business; furthermore it
was very competent in the important area of
beam/headshell rigidity. Friction was very low
in both planes, without a trace of play, and while
biasing worked well, the calibrated tigures were
a little on the high side (by about 25%). Down-
torce calibration was accurate and cue operation
tine. Geometric accuracy was to a high standard,
while the effective mass was a moderate 10.5¢,
including the good-quality steel mounting hard-
ware. A wide range of moving magnet and
moving coil cartridges are judged suitable in the
8-22cu range.

Looking at the structural resonance response,
the picture suggested good control and excellent
rigidity. The 400Hz mode was probably the
counterweight and was mild, while the first
bending or torsional mode was deferred until a
remarkably high 1.5kHz — an outstanding
result. The treble was also remarkable for its
absence of resonances after 4kHz.

SounD QUALITY

[t was clear after only a few minutes audition,

that the RB300 was a top flight performer.
Depending on the chosen player, it proved quite
comtortable in the company of other reference
tonearms in the £250-£400 range.

The sound was notably dry and neutral with
excellent control  throughout the range. It
proved capable of making one ‘reference’ arm
sound dull and another hard and brash; and
while the latter comparison could be interpreted
by some as a lack of ‘lit¢’ in the RB300,
personally, I do not believe this. Transients were
judged excellent, while it oftered a very well-
tocused sound stage with first rate depth.
Cartridges up to £800 were tried without any
embarrassment. Its only significant failing was
a slight muddling of detail on complex musical

passages.

CONCLUSIONS
The RB300 is an excellent product of which
Rega can be justly proud. Despite its modest
price it sets new standards in performance, and
a Best Buy rating is obviously appropriate. In
conjunction with the turntable it forms the new
Planar 3 combination, and its benefits were
clearly also apparent in the Planar.

TEST RESULTIS

Toncarm

Approximare effective mass, me screws, excl cartridge 10-

Tepe/mass of headshell —non-detachable

Geometric accuracy _very wood

Adjustments provided _ overhangloffsct

Finish and engineering very good/excellent

Ease of assembly/set-up/use very goodlexcellent/very good

Friction, tvpical lateral vernical 150mg/15mg

Bias compensation method magnetic

Bias torce, nmleentre (set to 15g ellipical) 340mg/330my

Downforce calibration error, 19/2¢ _+0.05g/+0.03y
Cue dritt, 8mm ascent/descent negligible, 0.3 seed/3.0 ees
Arin resonances see wraph
Subjective sound quality very good
Armdamping none
Estimated typical purchase price 190

For graph references see issue No 43




T URNTABTLES

-— TEL:(0702) 333071 —— -

& TONEARMS
REGA PLANAR 2 and 3

REGA RESEARCHLTD, 119 PARK STREET, WESTCLIFFE-ON-SEA SS0 7PD.

ince 1984 the RB300 arm has been

a standard fitting on the Plunar 3

deck. The performance of this new

combination is discussed fully in the

RB300 review. The Planar 2 now
comes with a simplitied version of the new
RB300 arm, called the RB250.

Thissimple turntable design comprises a solid
chipboard plinth covered in tough matt black
laminate. Three tfairly stift stepped rubber feet
provide a stable tripod foundation while the
high quality lid is directly hinged to the chassis
plinth with neither springs nor isolation. A
plain main bearing with thrust ball showed close
tolerances, with no detectable play. Belt-driven
via a rubber cord, the inner platter hub is a
reinforced plastic moulding, the uppermost
projection forming the tapered centre spindle
and the outer platter boss. The platter is made
of heavy plate glass (less thick in the Planar 2,
surmounted by a thick felt mat. In a simple and
ingenious gravity suspension, a second drive belt
is looped to support the slow speed synchronous
drive motor and supress vibrations coupling to
the platter.

The Planar 2 RB250 arm has the same excel-
lent bearings and one-piece cast arm tube as the
RB300 but has been simplitied by a conven-
tional rotating/sliding  scale  counterweight
which is partly decoupled. The leadout cable
is fixed and the chassis earth combined with
one of the signal grounds; phono plugs are fitted.

Ettective mass is around 11.5g including the
supplied stainless steel mounting hardware,
suitable for moderate compliance cartridges or
even modest moving coils.

Rega recommend that the deck should be
placed on a light shelf, wall mounted rather than
‘cottee table’ or floor cabinet; this we found to
be good advice.

LAB REPORT

The platter was clearly well founded as the
minimal low frequency ringing on the disc
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impulse response showed. The initial transient
was poorly damped, however, a characteristic of
thick felt mats.

Almost no metal work was present in the unit
and this meant very little humtfield screening
was provided. Consequently hum levels were
poorer than average and the choice of cartridge
will need a little care. Weighted wow and tlutter
was satisfactory but linear wow was on the high
side at 0.21%, this measured without the mat
as the felt is of slightly variable thickness. Speed
was fairly accurate, but slowed a signiticant 0.4%
under load, with some overshoot after recovery
due to motor suspension tension rocking. Start-
up was average for a belt-drive at 4.5 seconds.

Rumble levels were just satistactory for the
price averaging —71dB with the motor oft,
however. Acoustic breakthrough was about
average and the lid was found to be intluential
here, and results were better when it was entirely
removed. The plot is shown expanded by 10dB
tor lid up and down, the latter being preferred.
Vibration isolation was also poorer than average.

The arm was well finished with very good geo-

metry. [t was easy to set up and use and demon-
strated low bearing friction. Bias compensation
was set to sensible levels and the cue worked
well. Downforce calibration proved satistactory.

SounD QuALITY
Belying traditional assumed relationships
between a number of technical parameters and
sound quality, the Rega proves that a well-
developed, subjectively-assessed  balance of
performance counts for more than technical
excellence with regards to any one parameter.
On the debit side the Rega did suffer from a
modicum of programme wow, particularly on
rock programme, but this was not considered
serious at this price level; a mild loss of stereo
depth was also noted, together with an accom-
panying impairment of low bass definition and
evenness. Conversely it sounded ‘musical’ in a
balanced and coherent manner.

With the latest arm the Planar 2 sounded
more confident. In the upper bass it was sur-
prisingly articulate while mid and treble were
notably smooth and sweet with better detail
than betore. Presentation of detail was consid-
ered well above average and little inferior to
super-ti' models.

CONCLUSIONS

The Planar 2 ofters a tine subjective perform-
ance and is both very well made and finished,
which places it firmly in the Best Buy category.
The Planar 3 is also good, but does not offer
quite the same value, so a standard recommen-
dation is appropriate here, especially with the
excellent RB300 arm.

TEST RESULTS

Motor section Integrated rurntable
__manual, bele-drive
2 2kglgood

very goodivery good

Tope

Platter mass/damping
Finish and engineering
2 core phones

33/45 rpm

Type of mains connecting leads
Speed oprions

Wow and flutter (DIN peak wrd sigma 2) 0.09%
Wow and flurter (hn peak wed 0.2-6Hz/6-300Hz)__ *0.21%/0.45%
Absolute speed error +0.4%
Speed dnitt, 1 hour/load variation svnchronous/—0.4%
Start-up time to audible stabilisation 4.5 sees
Rumble, DIN B wrd, L/R average (see spectrum) 72/-70dB
Arm section

Approximate eftective mass, inc screws, excl cartridge _ 1l5g

Tvpe/mass ot headshell univensal detachable/8.0g

Geometric accuracy S verv good
Adjustments provided _overhang/lateral angle

Finish and engineering __excellent/very good

Ease of assembly/set-up/use very good/very good/very good

Friction, tvpical lateral vertical _less than 25mg/15mg
Bras compensation method _____internal magner
300mg/310mg
—0.1g/-0.07g
neghgible 0.5 sees/1.5 sees

Bias torce, rim/centre (set to 1.5g ellipical)
Downtorce calibration error, 1g/2g

Cue dntr, 8mm ascent/descent

Arm resonances T T

Subjective sound quality __verv good

Lead capacirance/damping method  70pFcounterweight decoupling
System as a whole

45x36x123cm/Tem
tairly good

Size (wxdxh)clearance tor hid rear

Ease of use

Tvpical acoustic breakthrough and resonances average

Subjective sound quality of complete system good

Hum level/acoustic teedback average —/tairly good

Vibration sensitivity/shock resistance average —/good
Estumated typical purchase price Rega 2 £125; Rega 3 £188

*worsened by unevenness of thick felt mat

For graph references see issue No 43



NSUI PURE HI-FI

_THE BEST HI.FI TO BUY_

AUG-30X AMPLIFIER £179.90 inc. vat. “‘And so the Sansui came to face the music,
and face it it did with considerable aplomb, a fair degree of finesse, class-beating
wellie and lots of other nice qualities including oodles and oodles of detail — the top
end is very clear but a little sharp, almost raw, and a little detached sounding for this
reason. The overriding impression though is of smoothness and a readiness to respond
to whatever happens along.”Alvin Gold. Hi-Fi Answers. April 1986.

TU-D 99X TUNER £229 inc. vat. Best buy, Hi-Fi Choice. March 1985.
“With a front rank sound quality and a very strong RF performance, this is
clearly a fine tuner design. Suited, with the ‘local’ switch, to both fringe and
high strength locations, a versatile performance is offered”.

Conclusion. *“The TU-D 99X represents very good value in its price sector, and
qualifies for a Best Buy rating.”H,-Fi Choice. Winter 1986.

PCV-100 COMPACT DISC PLAYER £259 inc. vat. “At £259, the PCV-100 must be
one of the sonic bargains of the decade. If you could not afford a £250 + machine
before and were waiting for prices to come down, now’s your chance. For those
looking at £199.95 machines, | suggest you beg, steal or borrow the extra £59.05.
It may well be one of life’s more serious lessons about not looking a gift horse in the
mouth. VERDICT: Better grab one before Sansui discontinue it.

lan Kuah.Which Compact Disc. April 1986.

A great many people say nice things about our pure hi-fi. But when the experts I_Pleose R o e e
come up with words like ‘excellent’. ‘versatile’, ‘awesome’ even, we’re especially

pleased. And when they add to that the all-important words ‘Best Buy’ we know | NAME

we're getting it right. See the reviews. Check out the performance. | (IN BLOCK CAPITALS PLEASE)

Compare the prices. Then buy Sansui and you'll be getting it right too.

| AoDRESS

SANSUI ELECTRONICS (UK) LTD.,
UNIT 10A, LYON INDUSTRIAL ESTATE, |
ROCKWARE AVENUE, I
GREENFORD, MIDDX UB6 OAA =

POST CODE

————— ]

HFcol




TURNTADBTLES

& T O
ROTELRP850

NEARMS

ROTEL HI-FI LTD, 2-4 ER1CA ROAD, STACEY BUSHES, MILTON KEYNES, BUCKS MK12 6HS.

——TEL:(0908) 317707 ——-

utwardly quite conventional, the

Rotel RP850 in tact shows much

evidence of caretul design, and

attains correspondingly fine re-

sults. Priced at £180, it is a very
different kind of product trom the visually
similar but much less competent RP830.

The heavy, solid plinth makes a good tound-
ation for arm and platter, and is supported on
moderately compliant feet. The deck is titted
with a rather resonant polystyrene lid, but Rotel
were quick to pont out that they recommend
critical listeners should remove it during play.
A ftairly generous die cast aluminium platter
weighs 1.8kg, and the main bearing was well
toleranced with negligible slack. A thick rubber
mat covers the platter, helping to mask any
ettects of the two apertures provided in the
platter surface tor drive belt access. The player
is powered by a large synchronous motor with
double crowned pulley. Speed changeover is by
hand, only requiring the mat to be lifred.
The arm is rather betrer than those usually

encountered on integrated players, having well
adjusted slack-free bearings. The lightalloy tube
has an adjustable die-cast metal headshell which
is clamped in position using a proper sleeve
clamp with socket-head bolt tightening. This
arm is in the medium-to-high eftective mass
range, so cartridges with compliances of the
order of 8-20cu should prove suitable.

LA REPORT

The motor proved well isolated from vital
vibration-sensitive points, as shown by the fine
—80dB DIN B-weighted rumble. Spectral anal-
ysis revealed a couple of harmless motor har-
monics at 25Hz, and 200H:z, but electrical hum
was fairly low.

A high-powered motor enables this player to
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reach rated speed in a tast 1.7 seconds, and its
good torque was confirmed by very mild slowing
under test loading, measuring 0.2%. Con-
sequently pitch stability was very good, while
DIN peak wow and flutter was a tine 0.07% with
equally promising flutter and wow when separa-
tely assessed.

The RP850 did fairly well on acoustic break-
through which was noticeably improved by rem-
oving the lid. The feet attorded some vibration
isolation — poorer than most subchassis types,
but heneticially even. Shock resistance was
better than average. The disc impulse response
showed good initial damping followed by some
low frequency platter ringing at 40Hz; this is
likely to be a rocking mode.

Arm performance was above average showing
good alignment and adjustments. Minor/modes
at 100 and 280Hz were probably due to the
counterweight, but the main break at a com-
mendably high TkHz was rather severe. Arm ad-
justments included level, angle overhang and
rotation. Friction was a low 25/10mg lateral/
vertical, while the bias compensator offered
appropriate values. Downtorce error was minor,
and the cue worked well.

Sounp QuUALITY

The sound was more than satistactory with the
lid on and improved still further when it was
removed, gaining an above average rating.
Pitch was secure and stable with inaudible
wow or rumble, and the sound seemed tonally
well balanced, with a clean detailed midrange
plus good treble and only slight imprecision
heard as a touch of fizz. Bass was reasonably
defined, albeit with some loss of attack noted
as a ‘rubbery” quality. However, it did at least
show reasonable tune playing abilities. Stereo
was to a good standard with solid focusing and

tair depth.

CONCLUSIONS

This surprising player offered a good all-round
performance at a competitive price. The above
average tonearm complemented the motor well
and was good enough for some modest moving-
coil cartridges. Enthusiasts may run the deck
with the lid oft for the very best results, but at
£180, the RP8S0 is clearly a strong contender,
comfortably gaining our recommendation.

TEST RESULTS

Motor section

Tvpe _ manual, bele-drive

Platter massidamping _ L8kgftairly good

Finish and engineering __very good

2 core/phonos and carth

33/45rpm

Tvpe of mams connecting leads

Speed oprions

Wow and flutter (DIN peak wed sigma 2) 0.07%
Wow and flurrer (lin peak wed 0.2-6H2/6-300H2) ___0.05%/0.08%
Absolute speed error___ +0.25%

Speed drite, 1 hour/load vararion - <0.06%/-0.2%

Start-up tme to audible stabilisation 1.7 sees
Rumble, DIN B wrd, L/R average (see spectrum) 79/-81dB
Arm section

Approximarte effective mass, inc screws, excl careridge 13g

Type/mass of headshell _special detachable/9.5¢

Geometric accuracy S very good
Adjustments provided _tilt/overhanglottser
Finish and engineering _ goodlvery good
Ease of assemblyfset-upfuse - very pood
Friction, typical lateral/vertical _ _ 25mg/10mg
__internal spring
190m/225mg

. 0.05¢/—0.04y

aible, 0.8 sees/1.8 ees

Bias compensation method ! i

Bias torce, nim/centre (set to 1.5g ellitical)
Downtorce calibration error, 1g/2g

Cue drift, 8mm ascent/descent

Arm resonances _ see graph
Subjective sound guality E—— e good
Arm damping none

System as a whole
3 43.5%x37x14.5cm/6¢cm

e ot use good

Size (wxdxh)elearance tor lid rear —

tairly good
good(lid off)

Ivpical acoustic breakthrough and resonances

Subjective sound quality of complete system

Hum level/acoustic teedback , ___very good/airly good
Vibration sensitivity/shock resistance . fair/good
Estimated tvpical purcahse price o _EIR0

For graph references see issue No 40



T URNTAIBILES

SEE REVOLVER

SEELTD, 499FOLLY LANE, WARRINGTON WAS 5N,
TEL:(0925) 571173 ———-

& T ONEARBRMS

ow a well-established and popular

model, the Revolver is a British

designed and built motor unir,

which can be supplied factory-

titted with the Revolver arm, or
(at slightly higher cost) the Linn LVX.

Essentially a solid-plinth design, the Revolver
is tounded on a substantial Medite (MDF) board.
This in turn is mounted on three rubber feet,
one at the rear and two at the tront, looking
rather similar to those used by Rega.

A secondary plinth element, namely the top
plate on which the arm and platter are
mounted, provides some decoupling from the
plinth-mounted motor and lid. This plate is
marginally isolated with stiff foam rubber strips
joining it to the plinth proper. A hidden teature
of the top plate is the rumble vibration cancel-
ler, which comprises a pair of lead weights
mounted under the rear corners to avoid a co-
incident resonance and hence improve the
signal-to-noise ratio.

The platter is rather light in weight and is cut
trom MDF. It is driven at its periphery by a long
endless belt, power being provided by the usual
double-pulley synchronous motor. The main
bearing is a simple design with a steel shaft and
brass sleeve, run ‘wet” with a charge of oil sup-
plied. The main bearing tolerance on our
samples was very good, with no signiticant slack.

From its introduction, the Revolver teatured

a striking finish in first-class red or grey hammer
paintwork — it is now additionally available in
black ash. SEE also supply the ‘PIG’ rubber
record clamp, along with their Starmat impreg-
nated felt platter mat.

LAB REPORT
The Revolver ran slightly fast, on the 1984
sample by an acceptable 0.4%. Wow and tlutcer
was a little below par at 0.18%, with both wow
and flutter components in evidence. Slowing
under load was, however, negligible. Platter mass
was quite low and the disc damping result fairly
typical for the type. On an carly sample, rumble
was also below par at —62/65dB, with 200H:z
motor rumble apparent. Acoustic and isolation
breakthrough were not particularly good, though
shock resistance was quite good. Unfortunately
it was not possible to carry out tull measure-
ments on the current sample; while the graphs
related to the latest production, the tabulated
results are from an earlier sample.

SounDp QUALITY
On listening tests the Revolver scored ‘average
plus’, and clearly benetitted from the competent
performance of the chosen tonearm. The overall
sound was nicely balanced, though mild wow
was occasionally heard, while neither pitch nor
timing in music seemed too secure. The bass was
tree of boom or emphasis, but also lacked attack

and weight and consequently sounded a bit
‘sott’. Stereo depth was good, however, and had
pleasant perspectives.

CONCLUSIONS

The current Revolver teatures a thicker top deck,
and build quality is much improved compared
with the earliest examples. The main bearing
still needs a period of running in. Priced at a
little over £200 with Linn LVX arm, this model
provides a decent sound quality and our recom-
mendation continues.

TEST RESULTS

Motor wunit/integrated player
Motor section
Iype plinth, helt-drive, synchronous
Plarter mass/damping B 1 Qky/tanr
Finish and engimeering srood
Type of mains connecting leads 3-core

Speed options manual change, 33'%4/45rpm

Wow and tlutter (DIN peak wed sigman 2) __0.18%
Wow and flutter (lin peak wed 0.2-6Hz/6-300H:) QU130 14%
Absolute speed error _ +0.4%
Speed dritt, 1 hour/load variation 0.12%
Start-up time toaudible stabibsation 2.0 sees

Rumble, DIN B wrd, L/R average (see spectrum) 62/65dB

(wx dxhYelearance tor hid rear 42x36x13cm/8.5¢m

ot use S average

Typical acoustic breakthrough and resonances

average
Subjective sound guality of complere system werage +
Hum level/acoustic feedback I _tarrly good/average
Vibration sensitivityshock resistance tairood

Estimated typical purhcase price £123; with Revolver toncarm £180;
with LVX £220

(Note: measurements velate to an earlier sample)

For graph rveferences see issue No 43



AN AKAI COMPACT DISC PLAYER FOR UNDER £200.

DIGITAL

REPEAT

DISPLAY COMPACT DISC PLAYER CD-MSIS

You can now own an Akal compact code terminal and 3 beam laser pick-up,

disc player for just £199, or less. it shares much of the technology of Akai's
The CD-MSI1S. award winning CD-A7 and CD-M88.
With 36 programme random play, So Inexpensive 1t may be.
music search, quick access function, sub- Cheap, never.
Lk Heighten your senses.
HEFTCHOICE

CD-M88/CD-A? aémaa For details telephone 01-843 2182 (24 hours).



T URNTABILES

SYSTEMDEK IIX

& T ONEARMS

SYSTEMDEK LTD, UNIT 34, KYLE ROAD, IRVINE INDUSTRIAL ESTATE, IRVINE, SCOTLAND KA 12 8LD.

-—TEL:(0294) 71251 ——-

loating subchassis models are rare at

the £144 level, and the Systemdek 11X

is one of a select few. lts suspension

resembles the Pink Triangle, the

subchassis hanging on fairly small
diameter coil springs adjustable from above.
Good chassis dynamics are ensured, with free
swing in the required planes of motion. The
standard Dunlop oil-feed bearing is used and all
vital parts are well engineered.

The subchassis is reinforced by an aluminium
girder extrusion linking main bearing tonearm
mount. A plate glass platter plus felt mat rests
on the inner platter drive hub, and a standard
synchronus motor (with two-speed pulley)
powers the deck wia a precision rubber belt.

The well finished plinth has a decent lid
mounted on good hinges. Arm mounting is
straightforward and cable dressing no problem;
for testing we fitted a Mission 774LC, together
costing about £180. However, we have been
informed by Dunlop that in future they may be
able to offer their own Japanese-sourced ‘LC’
arm.

LLAB REPORT

Founded on the good results of the earlier 11,

the 11X performed well on test. Platter mass was
arealistic 1.8kg with average disc damping prov-
ided by the felt mat. Some improvement occur-
red when the Dunlop disc clamp was used.
Weighted wow and flutter was a moderate
0.09%, unweighted flutter was fine at 0.1% like-
wise wow/at 0.12%. The deck did run a little
fast but showed excellent torque, the 0.13%
slowing under load a fine result indicating a
complete absence of subjective program
dynamic wow. DIN B rumble was very good
—80/82dB, spectral analysis showing some
100Hz motor harmonics at a harmless level.
This front-rank performer on vibration and
acoustic isolation allowed very little energy in

above 30Hz.

SounD QUALITY

Fine results were obtained on audition. Stereo
images were well focused, while good depth and
midrange detail were evident. The bass was not-
able for its clean, even quality, showing good
attack and tunefulness.

Tonally, the deck sounded a little bright and
forward with a hint of ‘echo’ in the mid, and
it could also sound a trifle louder’ than the best

of its competitors. Rumble and wow were inaud-

ible.
CONCLUSIONS

Unfortunately we did not recieve a current
version of this deck for retest, but understand
that some small improvements have taken place.
Given Dunlop’s consistent standing over the
years, we have decided to maintain the Best Buy
rating for this deck. An ‘electronic’ version is
also available.

TEST RESULTS

Motor section
Type belt-drive, subchassis

Platter mass/damping 4.75kg/good
Finish and engineering ____ very good/very good
Type of mains lead/connecting lead 3 core/—
Speed options manual, 33/45rpm
Wow and flutter (DIN peak wtd sigma 2) 0.08%

Wow and flutter (lin peak wed 0.2-6Hz/6-300Hz) __0.14%/<0.05%

Absolute speed error +0.05%
Speed drift, 1 hour/load variation synchronous/—0.16%
Start-up time to audible stabilisation s ot 4.3 secs
Rumble, DIN B wtd, L/R average (see spectrum) ____ —76/—78dB

Size (wxdxh)clearance for lid rear 41x34x16.5cm/6.5cm
Ease of use good
Typical acoustic breakthrough and resonances very good
Subjective sound quality of complete system very good
Hum level/acoustic teedback very good/excellent
excellent/fairly good
Estimated typical purchase price £144

Vibration sensitivitylshock resistance

For graph references see issue No 40
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T URNT A

BLES

& T ONEARMS

THORENS TD320-316 SERIES

PORTFOLIO MARKETING LTD, RIVER WALK, TONBRIDGE, KENT TN9 IDT.

-—TEL:(0732) 365071 —— -

fter a relatively quiet period,

Thorenslast year launched a new

range of turntables called the 320

series, and these were followed by

the inexpensive 316 and 318
models. Essentially this provides replacements
for the long established 160 range, and a new
wood subchassis design has been employed.
Following in the footsteps of B&RO and Philips,
Thorens have chosen to replace their usual coil
spring suspension with one using flat leaf
springs, these hung or cantilevered from the
chassis allowing free movement. Centration and
consistency are thus improved and the springs
are easy to adjust from above.

The massive plinth is of solid MDF, 40mm
thick. The section of material cut out for the
arm mounting is used to construct a wood-based
high-mass subchassis of low resonance proper-
ties. Arm mounting boards are interchangeable.
Thorens’ existing two-part Mazak platter and
belt-drive has been retained, but a new low
voltage synchronous motor has been fitted, fed
by an electronically synthesised two phase power
supply with the two speeds directly switched.
In 320 form, this deck comes with a factory, or
fitted Thorens TP16 tonearm complete with a
stable arm lift control fitted with a Linn LVX
as an option, if so desired. Many other arms can
also be fitted — our sample had a Mission
774LC.

The 320 is engineered to a high standard with
excellently toleranced main bearing and parti-
cularly good finish. The lid now sports spring
loaded hinges. It proved easy to set up except
for the restricted clearance available for dressing
the arm cable inside the deck.

LAB REPORT
The clutch provided a judder-free start up at a
slow 8.7 seconds. Rumble was a very low —76dB
with no supply harmonics visible on the spectro-
gram. The new flat mat offered quite good
platter damping with good termination of disc
impulse energy. The suspension offered very

34

good levels of vibration isolation while acoustic
energy was also well rejected. No particular
emphases were detected in the frequency range.

Wow and flutter was a very low 0.06%. The
separate figures for wow and flutter were well
balanced, while speed accuracy was good, and
slowing under load a mild 0.25%. This player
also provided quite good resistance to shock
though the chassis proved to be a trifle ‘whippy’
in the rotational mode.

SounD QUALITY
Performing very we!' in the listening tests, the
320 provided a stable, focused sound, with a
teeling of substantial weight and solidity. Stereo
images revealed fine depth and space while the
pitch and rhythm were well maintained.
Acoustic feedback was very low, while the player
was also not too critical of siting, a good sign.

THORENS TD316

his new turntable is a higher-quality
replacement for the old TDI66, a
deck which oftered excellent value.
The 316 carries forward the
established 166 arm, now fitted to
the latest subchassis and drive system of the 320
series. One cost concession is seen in the change
to black ash vinyl for the plinth exterior, a sub-
stitute for the real veneer of the 320; while the
inner platter hub is now made from reinforced
plastic, the outer ring is still Mazak.
Features include an electronic motor control
with convenient two-speed switching on the
plinth, plus the comparative luxury of a plinth-
mounted cue control which allows jiggle-free
operation despite the suspended subchassis. The
arm has been improved by replacing the old
headshell with a new cast metal design, offering
sensible cartridge fitting and a firm locking
collar. Bias compensation is by thread and
weight, with downforce set by a calibrated dial
and rotating counterweight.

SounD QUALITY
Good points included a strong stable sound with
good pitch and speed stability. The bass was
weighty and extended with the mid moderate
in coloration and good on detail. The treble was
a touch exuberant but quite well focused. Stereo
images were well presented in the width
dimension but lacked some measure of depth
transparency; overall it sounded a little less
dynamic than top rated alternatives.

CONCLUSION
Undoubtedly competitive, the lower cost 316
integrated player ofters traditionally good
Thorens engineering. Arm mass is on the low
side, suited to some of the more delicate moving
magnet cartridges, and is also well calibrated and
convenient. In contrast to some of the compe-
tition, this player also offers a good lab perform-
ance and two-speed electronic motor drive.

In a slightly higher price bracket, the 320
series improves on the traditional strengths of
the TDI160 and offers a welcome advance in
engineering, performance and finish. Fully com-
petitive in their price category, this range of
models is firmly recommended.

TEST RESULTS

TD320/321 Motor unit/integrated player®
Type electronic, belt-drive, subchassis
Platter mass/damping S 3.7kglgood

Finish and engineering excellent/very good

Type of mains connecting leads e 2 core
Speed options g _ 33/45rpm
Wow and tlutter (DIN peak wtd sigma 2) ~ 0.06%
Wow and tlutter (LIN peak wtd 0.2-6Hz/6-300Hz) _0.1%/0.1%
Absolure speed error ___ . o 0.16%
Speed dnift, 1 hour/load vanation = <0.1%/-0.25%
Start-up tme to audible stabilisation e BNIESCEN
Rumble, DIN B wtd, L/R average —764B
Size (wxdxh)clearance tor lid rear 44x 37 x 16cm/6.5cm
Ease ot use good
Typical acoustic breakthrough and resonances very good
Subjective sound quahty of complete system very good

Hum level/acoustic feedback very good/very good
Vibration sensitivitylshock resistance ___very goodffairly good
Typical price ___ 321Bc. £249; 321, £349; 320, £299; 316, £179
*supplied withowr arm (TD321BC) with fuctory-fitted Linn [V'X arm
(TD321) or Thorens arm (TD320)

For graph references see issue No 43



T URNTAUBILES

WALKER CJ58/AR ARM

& T ONEARMS

CW&J WALKER LTD, BRENTWOOD, RED LANE, FRODSHAM, CHESHIRE WA6 6RA.

his recent tumntable is now in full

production form, with a fine wood

veneer plinth plus improved sup-

port feet. Available as an integrated

player with the AR tonearm and
factory-aligned suspension, it was supplied for
an updated report in 1986. Distinguished by a
heavy, inert two-piece Tufnol platter, fitted with
a high density bonded felt mat, the deck has
a fabricated wood-composition subchassis,
which is easily levelled from above by means of
three socket-head screws.

LAB REPORT
In most respects the CJ58 performed well —
better than the earlier pre-production model
tested in Choice No. 40. Wow and flutter met
a satisfactory 0.22% standard, while slowing
under load was very good. Start-up time was a
typical 4 seconds, and good rumble results were
also obtained. The low metal content results in
higher than usual levels of electrically-induced
hum, though this was still satisfactory. Shock
resistance was average with some ‘whippiness’
in the rotational mode. Vibration and acoustic
breakthroughs were well controlled while the
disc impulse response gave a generally tidy result.

-—TEL:(0928) 33326——-

SounDp QUALITY
Auditioned with the AR tonearm, this player
gave a well balanced sound with a surprising
level of detail and depth for the price category.
(This good rating includes the inexpensive
Glanz cartridge supplied with the arm). The
mid/treble region was tidy, pleasantly focused
and in musical harmony. At low frequencies
some loss of ‘attack’ and speed was noted,
though this was not considered very serious or
upsetting to the overall standard of performance,

nor a very fair criticism at the price.

CONCILUSIONS
This new integrated player combination presents
a notably musical result in a competitive price
area. Supplied complete with cartridge, few
could argue with the price given the overall
standard of finish and performance. The CJ58
is therefore recommended once again.

TEST RESULTS

Motor unit plus AR arm
__heltdrive (manual)

Motor unit
Type

Platter massidamping  _ 1.9kg/good
Finish and engineering good/good
Type of mains connecting leads 2 corelphonos
Speed options . 33/45pm
Wow and flutter (DIN peak wed sigma 2) 0.22%
Wow and flutter (lin peak wed 0.2-6Hz/6-300Hz) ___ 0.28%/0.08%
Absolute speed error m—— -1.23%
Speed drift, 1 hour/load variation 0.1%/-0.15%
Start-up time to audible stabilisation 4.0 secs
Rumble, DIN B wtd, L/R average (see spectrum) __ —75/—76dB

System as a whole
Size (wxdxh)clearance tor lid rear 48x38.5x 4cm/5cm

Ease of use fairly pood

Typical acoustic breakthrough and resonances very good

Subjective sound quality of complete system good+

Hum levelfacoustic feedback good/very good

verv good/average
£200 (£130 without arm)

Vibration sensitivity/shock resistance
Estimated typical purchase price

For graph references see issue No 43

CW&] WALKER LTD, BRENTWOOD, RED LANE, FRODSHAM, W ARRINGTON WA6 6RA .

ossibly inspired by the drum-plinth

Systerndek, Colin Walker has come up

with a quite remarkable new turn-

table. If the purchaser is prepared to

forego a cover, this model can offer
a true floating subchassis with a good-quality
synchronous motor driving a substantial two
part platter via a precision ground drive belt —
all for under £90. It is likely that the factory-
assembled package of a CJ61 plus Mission
774LC arm will retail in the region of £145, a
price territory where a proper subchassis, with
its attendant performance benefits, is still com-
monly omitted; only the B&O and NAD have
it in the £100 price range.

The 61’s subchassis is of wood composition
as in the CJ58” and the properly-designed three-
spring suspension can be easily aligned from
below via the accessible bolts. Two speeds are
provided, manually changed by lifting the belt,
while the established Walker Tufnol platter has
been retained, this a further major asset at this
price level. A new thin felt mat is bonded to
the platter. Finish is in satin black, practical and
workmanlike.

Our pre-production sample came supplied
with a rubber drive cord and gave just audible
wow and flutter. During the project, it was how-
ever replaced by a full production model which
was fitted with a trusty conventional belt drive.

LAB REPORT
The first sample gave high wow and flutter
results and this was queried with the designer.
The other characteristics were however fine, and

WALKER (J61

-—TEL:(0928) 33326——-

start-up was particularly quick. Torque was fine
and rumble satisfactory, though affected by the
presence of the high flutter, the spectrogram
lowered by 20dB to allow recording of this trace.
Note that the final sample gave rather better
wow and flutter readings than those here, plus
reduced rumble; clearly there are no problems
on this score now.

Fine results were obtained for vibration isola-
tion and acoustic energy was particularly well
rejected. The disc impulse response was above
average the initial transient being well handled
with a low incidence of secondary ringing. A
trace of low frequency resonance may also be
seen towards the end of the pulse recording.

SounD QUALITY
Final auditioning on the second sample
provided very good results, these in no way
related to the low price! Sound quality was fully
equal to that of a medium-range subchassis
model and the 774 arm complemented it well.

Bass was pretty clean with surprising ‘speed’
and articulation. The midrange was free of hard-
ness and yet was explicit with good resolution
of detail, while the treble register remained in
good tonal balance.

Stereo images were well focused, stable and
exhibited good depth, while dynamics were well
portrayed without undue forwardness.

CONCIUSIONS

In its production form, this new Walker model
has broken a price barrier for good subchassis
motor units. Compatible with the Mission
774LC tonearm, and arguably, with even better
models as well, it offers a very good sound at
a very modest price. Its fine value for money
ensures it Best Buy status in this edition.

TEST RESULTS

Motor section
Tipe

Platter massidamping __

belt-drive, subchassis

__19kglaverage+

Finish and engineering adequate™/very good

Type of mamns lead/connecting lead S 2 core/—
Speedoptions _____manual change. 33/45rpm
Wow and flutter (DIN peak wtd sigma 2) S Q0.3g
Wow and flutter (lin peak wtd 0.2-6Hz/6-300Hz) ____0.25%/0.2%
Absolute speed error -0.25%

Speed dritt, 1 hour/load varation synchronous/=0.25%

1.5 secs
74/-72dB
__41x31x 14cm/mone
fairly good

Start-up time to audible stabilisation

Rumble, DIN B wtd, L/R average (see spectrum)
Size (wxdxh)lclearance for hd rear
Ease of use

Typical acoustic breakthrough and resonances_ very goad
Subjective sound quality of complete system good +
falvery good
Vibration sensitivity/shock resistance _ good/fair

Estimated typical purchase price £80
*P.

Hum levelfacoustic feedback

rototype revtew sample not expical production

For graph references see issue No 40
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IF YOU'VE
YOUR SYSTEM, GET MONSTER.

GREMLINS

So your hi-fi doesn't sound as good
as it should? You've paid good money
but that real exhilarating sound just isn't
there. Your amplifier is a “Best Buy'
Your turntable is set up right, the
cartridge got rave reviews but something
is wrong!

Could it be the cable that is trying to
carry all that high tech information to
your loudspeakers? How many pence
per metre was it? Or those inter-connect
cables that came with the cassette deck
— aren't they the same as those on
your first cheapo system? Those
connectors — are they making perfect
contact?

Every hi-fi magazine has been running

Monster dealer or send for full
literature and prices to Custom
Cable Service at Unilet.

articles telling readers of the enormous
difference properly designed cables can
make to a system. And the world
leaders in cable -
technology are Monster ,_Please send me free literature on the whole Monster _ 8
— the inventors of Cable range, and details of the Unilet custom-
bandwidth balanced I cables-by-post service.
cables. With five
types of speaker
cable and four types
of inter-connect cable |
including THE
WORLD'S FIRST |
CD ONLY CABLE. It's
time you put Monster
on trial.

Ask at your local

Name

| Address

CUSTOMCABLE

SERVICE
Custom Cable Service is a division of Unilet Products Ltd., 35 High Street,
New Malden, Surrey. 01-942 9567.

‘_ Dealer enquiries to Portfolio Marketing, 0732 365071. J

GET ALL THE PERFORMANCE YOU PAID FOR. GET MONSTER.




CARTIRTIDSGES

ADCPHASEIV

HARMAN (AUDIO) UK LTD, MILL STREET, SLOUGH, BERKS SL2 5DD.

his £41 model is the top of the

traditional Phase range of ADC

induced magnet cartridges. The

body construction seems sound,

with sensible mounting lugs for
firm headshell fixing, though removing or fitting
the stylus assembly — in this instance carbon
fibre instead of ordinary plastic — was a bit
fiddly.

A nude elliptical stylus is specified, and this
was confirmed on inspection. Tracking weight
is a lowish 1.2g, and the compliance and
damping are moderate enough to suit a wide
range of low-to-medium mass arms.

LAB REPORT
Output level and capacitance loading
requirement are entirely average, which should
ensure good amplifier compatibility.
Capacitance adjustment does change response
slightly, though not to the extent of being
subjectively too distracting.

Frequency response showed a very smooth and
gently falling treble range with low loading;
treble was rather better maintained but then
rolled more sharply with increased capacitance.
Channel balance was only fair, with some
variation particularly at low frequencies.
Interestingly, due either to the carbon fibre or
the higher compliance, the midrange resonances
noted with the 'I were virtually absent.

-—TEL:(0753) 76911 ——-

Channel separation was a touch disappointing
considering the price level, being poorest at low
frequencies, with some asymmetry. Tracking
ability, on the other hand, was fine.

SouND QUALITY

The improvement of high frequency output over
the cheaper Phase models was immediately
obvious, though perhaps a trifle too much so.
There is a family resemblance about the sound
which preseves fine integrity through the upper
bass and lower mid, but in the case of the [V
the treble seemed a trifle ‘detached’ The bass
was rather lacking in ‘weight’ and ‘power,
though it was quite tuneful and uncoloured.

Stereo imaging was quite nicely focused with
reasonable depth, if a trifle ‘narrow’. Though not

the most dynamic of cartridges, it sounded
pretty consistent throughout the range and
seemed well-suited to all types of music. The
cartridge sat reasonably securely in the groove
despite the lowish tracking weight though
surface noise seemed a touch emphasised.

CONCLUSIONS
This is a pretty well-balanced design, as the
Phase series generally seem to be. It suits the
lower mass arms best, and can sound a touch
‘bright’, but detail and integrity are pretty good,
and the sound betters many at its price.

TEST RESULTS

Type, mass moving magnet 5.8g

Stylus type __elliptical

Stylus inspection result adequate nude

Output Level (IkHz, Semfs) 3.48mV
Relative output (OB = 1mVicm/s) 1.5dB
Channel balance 1.03dB
Channel separation (L.R) 24.6, 30dB
Tracking ability (LLR) __ S 80, 8Cum
Frequency response limits 100Hz-5H: +0.5, -2dB
Frequency response limits 30Hz-20kHz 405, —45dB
Sterco Separation L on R 100Hz, 3kHz, 10kt 28, 31, 264B
Stereo Separation R on L 100Hz, 3kHz, 10kH:z 30. 30, 25dB
Channel ditt. from graph, 100H:z, 1kHz, 10kHz 0, 0.5, 0.5dB
Response limits ret computer mean, 1kHz-15kH:z +0, —2dB
Response limits ret computer mean, 1kHz-20kH: +0, —3dB
Test tracking weight, loading I 1.5g, 275pF
LF resonance trequency, 12.5g arm (verr, lar) 9.5, 8H:z
Estimated comphance (vert, lat) ___ 16, 22¢u
Recommended arm effective mass . _5-l4g
LF resonance nise, 12.5g arm (vert, laty 135, 13.5dB
Typical selling price e )|

For graph reference see issue No 43

A&R CAMBRIDGE LTD, DENNY INDUSTRIAL CENTRE, WATERBEACH, CAMBRIDGE CB5 9PB.

&R are best known for their A60

amplifier, but in recent years have

expanded their activities into the

loudspeaker and cartridge mar-

kets. Their original cartridge
policy was to take a fairly conventional moving
magnet design and specify a very high quality
stylus (Weinz Paroc on the original P77), while
keeping the price quite modest.

The unassuming C77 moving magnet model
shows good mechanical integrity in body and
stylus assembly. The latter has a spherical tip
which was small, neat and well-mounted.
Compliance is moderate with little damping,
suited to the many arms in the effective mass
range 7-15g. Tracking weight for this model is
a sensible 1.8g, a tigure which confers reasonable
groove security.

LAB REPORT

Output is conveniently average, and amplifier
input capacitance is quite uncritical (250pF
increase adding 1dB rto treble level).

Frequency response showed a fairly obvious
broad 3dB suckout in the mid treble, followed
by a mild rise to the 16/17kH:z resonance.
Channel balance improved steadily towards high
frequencies, and the overall trace did in fact
manage to look quite ‘clean’ even at high writing
speeds.

The separation analysis

showed decent

A&R (77

-——TEL:(0223) 861550———-

enough figures which were generally pretty
consistent down to low frequencies, though
reducing somewhat at HFE Tracking abilities
were fine.

SounD QuALITY
The measured frequency balance was quite
obvious in the sound quality, but this is
something of a compliment to an inherently
very clear and clean sounding cartridge, which
in many respects sounds most impressive
considering its price.

The treble peak was a trifle obvious and
sounded a little ‘detached’, perhaps because the
extreme HF was not particularly detailed.
Elsewhere the balance and dynamics were
thoroughly impressive, with plenty of ‘bounce’

and a genuine attempt to convey stereo depth.
Surface noise was not exaggerated, midrange
focus was pretty good, and the general integrity
was good.

CONCLUSIONS

Belying its rather nondescript appearance, the
C77 is the sort of model that gives moving
magnets a good name. It offers good
compatibility and sound quality at a very
sensible price. Clearly a Best Buy, the only
question mark lies over the treble peak and how
it might interact with a given system and pair
of ears.

TEST RESULTS

Type, mass moving magnet 6g

Stylus type B spherical
Stylus inspection result confirmed, well mounted
Output Level (IkHz, Semh) - _375mV
Relative output (0dB = 1mViemAi) __—1dB
Channel balance 0.85dB
Channel separation (L.R) 28.5, 28.8dB
Tracking ability (LLR) e 80,80um
Frequency response limies 100Hz5H: — +1, =2.5dB
Frequeney response imies 30Hz-20kH: +1, —9dB
Stereo Separation L on R 100Hz, 3kHz, 10kHz 22,31, 22dB

Stereo Separation R on L 100Hz, 3kHz, 10kH: 28, 24, 22dB
Channel ditt. from graph, 100Hz, 1kHz, 1CkH: 05,05, 1dB

Response limuts ret computer mean, 1kHz-15kHz ___+2.5, —1.5dB
Response limits ret computer mean, 1kHz-20kH:z __ +2.5. —=2dB
Test tracking weight, loading _ __1.8g, 300pt
LF resonance frequency, 12.5g arm (vert, lat) 10, 10.3H:
Estimated compliance (vert, lat) 16, I5cu
Recommended arm eftective mass = ___6-lég
LF resonance nise, 12.5¢ arm (vert, lat) _14.5, 12dB
Typical selling price 0

For graph reference see issue No 43
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CARTIRTIDGES

A&R P77

A&R CAMBRIDGE LTD, DENNY INDUSTRIAL CENTRE, WATERBEACH, CAMBRIDGE CB35 9PB.

he original '77 started with a Weinz

Paroc stylus profile on a conven-

tional Japenese-sourced body/canti-

lever, chosen for good rigidity and

sensible compliance. This stylus is
now replaced by a special elliptical/line ‘profiled’
tip which is fitted in the UK.

The quality of this tiny nude tip was
confirmed by inspection, and is fair justification
for the moderate £45 asking price. This A&R
stylus assembly may be purchased separately, to
upgrade any of the other A&R cartridges when
the time comes for stylus replacement. Com-
pliance was a touch higher than the other 77s’
with rather greater damping, so low-medium
effective mass arms are to be preferred.

LAB REPORT

Medium output and uncritical capacitance
loading should avoid any compatibility problems
with amplifiers. Adding capacitance in fact
served merely to fill the upper-mid/treble
suckout by less than 1dB.

Frequency response showed a remarkable sim-
ilarity to the C77, though the extreme HF peak
was a trifle more pronounced. Channel balance
was much closer — width-of-the-pentrace stuff
in fact — which confirms A&R's claim that they
select the closest tolerance bodies for the P
model. The trace itself was impressively smooth,
with no obvious identifiable mechanical
resonances midband.

Separation gave rather variable results, and

-—TEL:(0223) 861550———-

it was difficult to determine a trend, but the
figures were pretty reasonable nonetheless.
Tracking abilities seemed fine.

SounD QUALITY
Though the response indicated a less promising
result than the C77, in fact the reverse was true.
Though still a slightly ‘tizzy’ cartridge, the
definition and ‘sweetness’ at high frequencies
was improved sufficiently to render the peak
somehow less sonically ‘isolated’

In fact clarity, detail and control were
impressive throughout, and quite good stereo
images were produced, with reasonable depth
albeit the occasional anomaly. The bass did
sound a touch congested, perhaps the effect of
increased damping which certainly made the
cartridge very stable in the groove.

CONCLUSIONS
Another well balanced A&R cartridge, clearly

meriting recommendation, the P77 does a pretty
good job of justifying its extra cost over the C.
Despite the measured response, it is one of the
more listenable moving magnet cartridges
around, while offering sensible widespread
compatibility.

UPDATE
The P77 is due to be upgraded by a new all-
metal body in late 1986, made in aluminum or
magnesium alloy in place of the current plastic.
This ought to produce a further improvement
in an already good design, though confirmation
will have to wait for Choice Tumntables &

Cartridges, published December 1986.
TEST RESULTS

Type, mass moving magnet 6g
Stylus type

Stylus inspection result
Ourpur Level (IkHz, Sem/f)__

Relative ourput (OB = ImViem/s)

. ‘profiled’ line contact

fine nude line contact tp

3.4mV

Channel balance

Channel separation (LLRY =i , 24dB
Tracking ability (L.R) B 80, 80um
Frequency response limies 100Hz-5Hz e £ 1. —2.5UR
Frequency response limits 30Hz-20kH: +1, —4dB
Stereo Separation L on R 100Hz, 3kHz, 10kH: 21,30, 224B
Stereo Separation R on L 100Hz, 3kHz, 10kH:z 33, 26, 35dB

Channel diff. from graph, 100Hz, 1kHz, 10kHz
Response limits ret computer mean, 1kHz-15kHz

0,0, 05dB
___+2, —15dB
Response limits ref computer mean, 1kHz-20kHz____+3.5, —1.5dB
Test tracking weight, loading — 1.8g. 300pF

LF resonance trequency, 12.5g arm (vert, lar) 9, 8.6H:
Estimared compliance (vert, lat) 18, 19cu
Recommended arm effective mass 6158
LF resonance rise, 12.5g arm (vert, lat) 10.6, 10.64B
Tvpical selling price — — %45

For graph references see issue No 43

his conventional low cost (£17)
magnetic cartridge shares bodywork
and the LC-OFC (linear crystal)
wiring with the 105 and 115E. The
rigid body, mildly compromised by
half-circle mounting lugs, accepts a firmly
located stylus assembly. It tracks securely enough
at a sensible 1.5-2g, though the specified mild-
profile elliptical stylus looked suspiciously
spherical under the ’scope — a curious
juxtaposition with the test "105..

Compliance is pretty sensible, suiting a wide
range of arms, though better class turntables are
to be preferred as there is little damping of the
resonance. The highish mass of the cartridge
suggests that the lowest mass arms are better
avoided.

LAB REPORT

Output level is about average, and although low
capacitance is specified, a high capacitance load
did flatten the response and extend the
bandwidth, not to mention sounding slightly
better. Most pre-amps should provide suitable
loading, though experimentation with a little
extra might pay off in some systems.

Frequency response downtilted quite
noticeably until some capacitance was added,
when a good overall response to 14kHz was
obtained. Channel balance error was a less than
impressive 1.1dB, though the match between
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channels was quite close. Even at the fast writing
speed the response traces were pretty smooth,
with only a couple of minor 'glitches’.

Separation was very good considering the
modest price of this model, only mildly
asymmetrical and showing a 5dB improvement
at high frequencies over the cheaper '105.

SOUND QUALITY
This extra treble was immediately apparent in
the listening tests, providing a significantly
‘livelier’ sound than the '105. With high
capacitance loading, the cartridge could sound
rather brittle and aggressive, so the
recommendation for low capacitance should be
followed. The sound was quite ‘fast’, ‘firm’ and
‘bouncy’, with a good overall balance, but a mild

AUDIO-TECHNICA AT110E

TECHNICAHOUSE, LOCKWOOD CLOSE, LEEDS, LS11 5UU.
-—TEL:(0532) 771441 ———-

‘steely’ coloration was also described.

CONCLUSIONS

This exceedingly well balanced budget cartridge
is a very capable performer, with few grounds
for technical criticism, a sound quality that
more than stands up to scrutiny, and
performance more than able to do justice to
better quality turntables. Whether the LC-OFC
wire actually is a worthwhile ‘magic ingredient’
remains a moot point, but the '[10E is clearly
a very competitive package well deserving
recommendation.

TEST RESULTS

Tvpe, mass I moving mgnet 7.2g
Stylus type — = —elliptical
Stvlus inspection result _ . _spherical!
Output Level (IkHz, Scm/s) o e 4.0mV

Relarive output (OdB = ImViem/s) QdB

Channel balance B N 1.1dB
Channel separation (L,R) 30, 30dB
Tracking ability (L,R) - 80, 78um
Frequency response from graph 100Hz-5k +1.5, —2dB
Frequency response from graph 30Hz-20kH: +1.5, —~7dB
Stereo Separation L on R 80Hz, 3kH:, 10kH: 33, 36, 32dB
Stereo Separation R on L 80Hz, 3kHz, 10kH: 36, 39, 33dB
Response limits ref computer mean, 1kHz-15kHz: ____ +0, —2dB
Response himuts ref computer mean. 1kH 40, -5dB
Test tracking weight, loading 1.8g. 150pF
LF resonance trequency, 13.5g arm (verr, lat) _ 9.9H:
Estimated compliance (verr, lar) 15, I5cu
Recommended arm effective mass . 5-16g
LF resonance rise, 13.5¢ arm (vert, lat) 14, 16dB
Tvpical selling price __ £17

For graph reference see issue No 43



CARTURTIDGES

AUDIO-TECHNICA AT3200XEII

AUDIO-TECHNICA (UK)LTD, TECHNICA HOUSE, LOCKWOOD CLOSE, LEEDS LS11 5UU.
-——TEL:(0532) 771441 ———— -

he '3200XE 11 is the latest model

in Audio Technica’s original series

of modestly-priced moving-coil

models, following the 30 and '31

but no relation to the pillbox-
bodied '32 or '33.

This is a high output model, the body is
fashioned in a polystyrene regrettably redolent
of the unpainted toys which fall out of cereal
packets; the mounting lugs in particular did not
feel particularly rigid. In fact the complete
generator mechanism can be unplugged from
the mounting section, a feature of dubious value
which does nothing to preserve mechanical
integrity. Furthermore, the mounting plate only
contacts the headshell over a comparatively
small area.

Sensible and symmetrical compliance ratings
suit a wide range of tonearms, while the lack
of significant low frequency damping suggests
that best results will only be obtained when a
respectable quality turntable is being used.
Tracking was adequate at a reasonable down-
force, though the stylus shape and alignment
left something to be desired.

LAB REPORT
Moving coil cartridges, high or low output, are
unaffected by pre-amplifier loading differences.
The measured response of the 3200 was
promisingly even and extended, though signi-
ficantly downtilted from bass to treble. Inade-
quate structural rigidity is indicated by the

‘glitches’ which may be seen at 800Hz and
1200Hz, though the high frequency region looks
remarkably well controlled for such a modestly
priced m-c design.

Promising results for stereo separation, with
an even trend gently reducing either side of the
midband, was marred by significant asymmetry
between the channels.

SouND QUALITY

Given that this is perhaps the cheapest
movingcoil model generally available, it
auditioned better than appearances might have
suggested. Results were somewhat inconsistent,
but the consensus was only a little below the
overall average.

The ‘laid back’ balance is one notable charac-
teristic, and the ability to convey convincing
‘space’” was praised. The bass gave good detail
and articulation, but could also sound a little

‘heavy’ and ‘detached’. The treble was well
controlled, if lacking the fine resolution of some
more exotic models.

CONCLUSIONS

Sonically the 3200 represents a valiant and at
least partly successful attempt to present moving
coil qualities at an affordable price and in a
convenient high output form. The mechanical
engineering and presentation let it down
somewhat, but the generator has become
impressively refined after a number of years’
development. It faces stiff competition from the
best moving magnet designs at the same sort
of price, but manages to offer a very credible
alternative.

TEST RESULTS

Tepe, mass __ . high output moving coil 4.3g

Stylus type clliptical

Stylus mspection result _inditterent shape/alignment

Output Level (IkHz, 5emis) = Q.9mV
Relative output (QdB = ImV/iem/s) _—13dB
Channel balance _ 14dB
Channel separation (LLR) 30, 24.1dB
Tracking ability (L,R) _ o 76, T3um
Frequency response from graph 100Hz-5kHz ———+15; ~2dB
Frequency response trom graph 30Hz-20kH: +1.5, -2dB
Stereo Separation L on R 80Hz, 3kHz, 10kH: 32,52, 38dB
Stereo Separation R on L 80Hz, 3kHz, 10kHz 28, 32, 27dB
Response limits ref computer mean, 1kHz-15kH: ____+15, ~1.5dB
Response limits ret computer mean, 1kHz-20kHz ____+1.5. ~1.5dB
Test tracking weight, loading 1.7, na.pF
LF resonance frequency, 13.5g arm (vert, lat) _ 9.9H:
Estimated compliance (verr, lat) ___ __18, 18cu
Recommended arm ettective mass _ 6-18g
LF resonance nise, 13.5g arm (vert, lat) 16, 16dB
Typrcal selling price — _ £50

For graph reference see issue No 43

BANG & OLUFSEN MM(4

BANG & OLUFSEN (UK) LTD, EASTBROOK ROAD, GLOUCESTER GL4 7DE.

elected to represent the lower end of

the B&O range, this cartridge slots

neatly into the hierarchy of five

models, which share a common

adaptor to provide compatibility with

B&O's turntables and their super-light arms.

The cartridge itself is a little miracle of

engineering miniaturisation, though the adaptor

is slightly flexible and the connection only push-

tit. The whole weighs a mere 3.3g, tracks at a

low 1.2g, using a tapered aluminium canteliver
fitted with a titanium-bonded elliptical tip.

Compliance needs to be high enough to

match B&O's own arms, yet is still low enough

(with the low cartridge mass) to allow a reason-

able range of low-medium mass arms to be used.

LLAB REPORT

Output level is rather below average, but this
almost certainly only means that users will have
the luxury of a wide volume control range! The
change in measured response with increased
capacitance was very marginal, but the sound
was slightly preferred.

Response is most impressive, showing the
usual gently falling trace, with a mild recovery
to a well-damped resonance at around 10kHz.
Channel balance was fine. Much of the class
of this cartridge can be gleaned from the
remarkably smooth trace even at high writing
speed, but the Achilles heel of the adaptor
resonance is shown clearly at 900Hz, similar to

-—TEL:(0452) 21591 ——— -

L BANG AOLUFSEN

though less severe (and at a higher frequency)
than those encountered with P-mount cart-
ridges, but subjectively significant nonetheless.

Despite the low cost of this model, fine results
were obtained for separation, particularly in the
midband, bettering 30dB over most of the range.
Tracking was impressively secure throughout.

SounD QUALITY
There is a close family resemblance throughout
the B&O’s range. All are handicapped by slight
softening and blurring at low frequencies, which
gives a relaxed rather than ‘punchy’ presenta-
tion, with fine control.

The'4 was picked out for its particular solidity
and overall balance, which seemed remarkably
‘seamless’ for the price. Midrange clarity,
dynamics and focus are excellent, giving fine
stereo imaging. The treble is well balanced and
controlled for the price, though a touch
unrefined. Stability was impressive and surface
noise was well under control.

CONCLUSIONS
The general standard attained by the B&Os
transcend their modest price level, and do much
to reinforce their claim that moving magnets
sound as good as moving coils. The mounting
bracket problem keeps them from the top class,
but its sonic significance will depend on the
relative importance the listener attaches to
powerful integrated bass.

The level of engineering expertise demonstra-
ted in other respects is mildly awe-inspiring, and
an added bonus is the relatively easy time given
to the tonearm by such light-tracking cartridges.

TEST RESULTS

Tvpe, mass . moving magnet 3.3g

Stylus type S _clliptical
Stylus mspection result __short squat brazed elhpucal, hirtle polish
Qutput Level (IkHz, Semh) E— 2.55mV
Relative output (0B = ImViem/s) Eepp— 1 ]
Channel balance I __0.05dB
Channel separation (L.R) — 30, 30dB
Tracking abihty (L.R) — 80, 8Cum
Frequency response limies 100Hz-5H: ______+1, —-15dB
Frequency response limies 30Hz-20kHz +1, —3dB

Stereo Separation Loon R 100Hz, 3kHz, 10kHz_ 30, 38, 27dB

Stereo Separation R on L 100Hz, 3kHz, 10kH: 26, 39, 264B
Channel ditt. from graph, 100Hz, 1kHz, 10kH: 0.5, 1, 0.5dB
Response limits ref computer mean, TkHz-15kH:z +0. —1dB
Response hmits ret computer mean, 1kHz-20kH: +2. —1dB
Test tracking weight, loading o - 1.2¢, 200pF
LF resonance trequency, 12.5g arm (vert, lat) . 9, 9Hz
Estimared compliance (vert, lat) __ 24, 24cu
Recommended arm etfective mass N 5-15¢
LF resonance nise, 12.5g arm (vert, lat) =15; 12dB
Typical selling price 136

For graph references see issue No 43
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DENONDL110

C A RTRIDGES

HAYDEN LABORATORIESLTD, HAYDEN HOUSE, CHILTERN HILL, CHALFONT ST PETER, BUCKS.

enon were busying away making

'103 moving coil cartridges for

Japanese domestic and broadcast

customers while througout the rest

of the world only Ortofon struck
doggedly to the m-c principle. But more recent
Denon models have been high priced items, not
always brought into the UK the very top model
has achieved an enviable international
reputation, but less exotic versions have had to
struggle a bit to justify their extra cost over the
103. Now we have two very competitively priced
high(ish) output models which look more than
capable. The £60 DLIIO, finished in an
attractive maroon tortoishell effect, has a neat
rigid four-square body with substantial though
only semicircular mounting lugs and a
reasonable area of headshell contact. A high
quality advanced elliptical tip stylus of low mass
was fitted.

Cartridge mass is quite low, so a medium com-
pliance at a sensible 1.8¢ downforce provides
good tracking capabilities in a package which
is usefully compatible with a wide range of arms.
The quite heavy internal generator damping
should help it perform in inadequate turntable
systems. Output level is significantly below
normal, but most amplifiers will have sufficient
reserve gain.

LAB REPORT
The frequency response trace is pretty
remarkable by any standards, let alone those of
£50 cartridges. Occasional minor uneveness can

-—TEL:(0753) 888447——-

be detected in the 1-2kHz region, but there is
no other ground for criticism apart from noting
the normal overall downtilt, held to a respect-
able 3dB.

Separation results were good too, mildly asym-
metric but better than 30dB even at high fre-
quencies, and with reasonable control of
ultrasonic spuriae besides.

SounD QUALITY

The listening panel seemed to be passing
through a positive phase when the 110 was pre-
sented and were generally enthusiastic, praising
the clarity and dynamics, a generally neutral
balance, and fine midrange projection. Minor
concern was raised at the quality of the bass,
which some felt sounded mildly dissociated and
detatched.

The overall reaction seemed to be that this
model offers a fine balance of strengths, while

noting that it still falls short of the very highest
standards.

CONCLUSIONS
To describe a cartridge as lacking character
should be praise of a high order. The Denon 110
sailed through our subjective and objective test
programme with consummate ease. It deserves
firm recommendation as a fine all-rounder
which is very likely to perform to a consistently
high standard under nearly all circumstances.
Provided the lowish output is no problem, our
only minor reservation is that other less heavily
damped models can sound rather more lively.

TEST RESULTS

high output moving coil 4.8g
advanced elliptical
_small nude stone, well aligned

Type, mass _
Stylus type

Stylus inspection result

Qutpur Level (1kHz, Scmfs) 1.5mV
Relative output (0dB = ImViemls) —8dB
Channel balance 0.4dB
Channel separation (L,R) 30, 30dB
Tracking ability (L.R) S 80, 78um
Frequency response limits 100Hz-5Hz +1.5, —0.5dB
Frequency response limits 30Hz-20kHz +1.5, —1.5dB
Stereo Separation L on R 80Hz, 3kHz, 10kHz 29, 38, 30dB
Stereo Separation R on L 80Hz, 3kHz, 10kH: 36. 47, 31dB
Response limits ret computer mean, 1kHz-15kHz ___+0.5, —1dB
Response limits ref computer mean, 1kHz-20kHz __ +2, —1dB
Test tracking weight, loading 1.8g, nfapF
LF resonance trequency, 12.5g arm (vert, lat) ____ 10, 9H:
Estimated compliance (vert, lat) 15, 19cu
Recommended arm effective mass 6 -16g
LF resonance rise, 13.5g arm (vert, lat) ___ 11, 12dB
Typical selling price __ £60

For graph references see issue No 43

DENON DL103

HAYDEN LABORATORIES, HAYDEN HOUSE, CHILTERN HILL, CHALFONT ST PETER, BUCKS.

ne of the oldest models still in
current production, the 103 is the
low output moving-coil model
which Denon made originally for
NHK, the Japanese equivalent of
the BBC, and which definitely made a major
contribution towards the revival of the genre.
Other models in the 103 series have more
sophisticated styli and cantilevers.

It is a large but quite solid and heavy cart-
ridge, with large headshell contact area but half-
circle retaining lugs. Spherical styli may lack
status, but that fitted here was very neat.
Compliance is quite low, allowing matching
with a usefully comprehensive range of arms
from 6-16g effective mass.

LAB REPORT

Some high-gain pre-amps (notably certain valve
models) should be able to take the 103 directly
into moving-magnet inputs, but most users will
find it provides plenty of urge for m-c inputs.

Frequency response showed a fairly modest
2dB downtilt through the midrange, and a slight
flattening out at 7-8kHz. In fact a straight line
could be drawn through the response trace from
20-20kHz with deviations of less than 0.5dB,
which is very impressive at this (or any) price
level. However, the response was 2dB ‘brighter’
if taken at the outer grooves, a function of the
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limited scanning radius of the spherical tip.
Channel balance was pretty good, and the
response was smooth, with just a tiny 900Hz
‘glitch’ and some bass unevenness.
Separation generally exceeded 30dB across the
bulk of the band, reducing somewhat at the

extremes, and 2.5¢g tracking weight (no problem-

with the large footprint area of a spherical tip)
provides adequate tracking abilities and extra-
ordinary groove stability — it is easy to
understand its popularity in broadcast studios.

SOUND QUALITY
Very well received, the strength of the sound
is its fine integration and great liveliness,

coupled with a firm and powerful bass. Treble
can be inconsistent, and generally sounded a
little rolled off, while the midrange extended
the good clarity established through the bass.

CONCLUSION
Spherical styli may be unfashionable, but they
have always worked exceedingly well in the 103.
Once again this stalwart shines out from the
pack, and furthermore offers fine value for
money and general (moving-coil) compatibility.

TEST RESULTS

DENON DL103

Type, mass low output moving coil, 8.5g
Stylus type spherical
Stylus inspection result small v. short shank, diagonal set
Qutput Level (1kHz, Scm/s) 0.44mV
Relative output (0dB=1mV/cm/s) ___—19dB
Channel balance 1.0dB

Channel separation (L,R) e .99.7, 28, 24dB
Tracking ability (L,R) 75, 80um

Frequency response limits 100Hz-5kHz _ +1, —1dB
Frequency response limits 30Hz-20kHz +1.5, —3dB
Separation L on R 100Hz, 3kHz, 10kHz _ 32,31, 26dB
Separation R on L 100H:z, 3kHz, 10kHz 25, 32, 26dB
Channel ditf. 100Hz, 1kHz, 10kHz 0,0, 0.5dB
Response limits ref computer mean, 1kHz-15kHz +1, —0dB
Response limits ref computer mean, 1kHz-20kHz ___+1.5, —0dB
Test tracking weight, loading o 2.5¢, na
LF resonance trequency, 12.5g arm (vere, lat) 10, 10H:
Estimated compliance (vert, lat) 13, Bcu
Recommended arm eftective mass ___6-lég
LF resonance rise, 12.5g arm (vert, lar) 15, 13dB
Typical selling price £90

For graph references see issue No 43



£249.95

‘... Transport was superior to the
usual standard expected. .. a fine
machine at the price . . . sound quality
on metal tape was particularly clear,
relaxed and unfatiguing . . . fine stereo
imagery.”

NOEL KEYWOOD Hi FI CHOICE CASSETTE DECKS

= Close loop twin capstan transport.
= 3 sendust and ferrite heads.

= Double Dolby B/C.

= Manual fine bias.

= Denon computer controlled ‘silent
mechanism’.

DRM
33 HX

%%
2%
\%
ol

£319.95

“The performance of this machine
would not be disgraced in the most
exotic company...”.

AN KUAH WHICH COMPACT DISC

‘... Pitch stable,tightlydefined sound,
better than most competitors by a
significant margin”.

NOEL KEYWOOD. Hl FI CHOICE CASSETTE DECKS

e

» Closed loop twin capstan transport.

= 3 sendust and ferrite heads.

Double Dolby B/C and HX-Pro.

= Manual fine bias.

LC-OFC signal leads.

= Denon computer controlled ‘silent
mechanism’.

*

*

DRM
44 HX

£399.95

‘... gadget free, high specification
machine. .. easily outperforms most
cassette decks”.

NOEL KEYWOOD. HI FI CHOICE CASSETTE DECKS

= Closed loop twin capstan transport
with direct drive capstan motor.

= 3 sendust and ferrite heads.

= Double Dolby B/C and HX-Pro.
= Full auto bias.

» LC-OFC signal leads.

= Denon computer controlled ‘silent
mechanism’.

Over the last 3 years Denon has
received a lot of critical acclaim for
their cassette deck range. They are
now on the way to becoming brand
leaders in the quality cassette deck
market. This is no accident. By
building casette decks based on
their professional tape experience,
designed foremost to sound good,
and resisting the temptation to litter
their machines with useless

gadgets, Denon’s designers have
been able to assemble an unrivalled
range of ‘performance for money’
products. Whether you take a DRM
171 at £139 ora DRM 44 HX at £399
you will find price for price that the
Denon cassette deck out-performs
the competition. As you can see, the
critics agree. Professional
experience and design integrity
count.

THE ONLY CASSETTE DECK AS GOOD AS
A DENON, IS ANOTHER DENON.
Ring

01-200-0200

for a free Denon colour catalogue and the
name and address of your nearest dealer.



CARTURTIDGES

DYNAVECTOR DV10X IV

DYNAVECTOR UK, 117 KINGS ROAD, LONG DITTON, SURBITONKT6 5JE.

his lightweight high output moving

coil from Japanese specialist

Dynavector is the latest in a long

series of ]0X models, which are

accustomed to high ratings in
Choice. Though the transparent bodywork is
cantilevered from a plastic mounting plate,
rigidity is reasonable. The longish cantilever
looks a little vulnerable to accidental damage,
and the stylus is a fine quality nude elliptical
on a rectangular shank.

Compliance is fairly low and pretty well
damped, so medium-to-high mass arms are to
be preferred. Tracking abilities fell slightly short
of the target despite the reasonable 1.7g
downforce.

LAB REPORT
Output level is lower than most models intended
for moving magnet inputs, but was still high
enough to be most unlikely to cause any diffi-
culties. Capacitance matching is of course
irrelevant in a low impedance moving coil
design.

Frequency response followed the familiar
downtilted pattern but only dropped some 3dB
across the whole band. The high frequency
resonance is quite well controlled, but at a
lowish 7-8kHz, while there were also a couple
of midrange ‘glitches’ to cope with at 600 and

800Hz. Channel balance showed some 0.5dB

-——TEL:01-398 8710———-

variation at different parts of the main frequency
spectrum, but was held quite closely at high
frequencies.

Separation figures were good for a cartridge
at this price level (or any price level, for that
matter), albeit with mild channel asymmetry.

SounD QuALITY

In some respects this was the most balanced
sounding of the Dynavectors, and certainly
delivered a very decent level of quality. Bass was
felt to be slightly overdamped, with mild upper
bass richness combining to give an impression
of slightly limited extension. The mild treble
peak was audible as a slight ‘brightness’, and
emphasised by ‘smearing’. Midrange focusing was
very good, and this tended to draw attention

away from the limitations at the extremes.
Stereo seemed a trifle lacking in depth, but was
impressively solid and stable, as was the general
behaviour of the cartridge in the groove.

CONCLUSIONS

This is a fine sounding cartridge at a realistic
price, with the added convenience of driving
moving magnet amplifier inputs directly. Track-
ing ability is less its forte than groove stability,
yet damping should be sufficient to ensure
successful widespread compatibility, so firm
recommendation is clearly indicated.

TEST RESULTS

_ high output moving-coil 4.5g

Tvpe. mass

Stvus type nude elliptical

Stylus inspection resule _good small rectangular section

Qutput Level (IkHz, ScmA) _ - 2.35mV
Relative output (QdB = 1mViem/s) _ - —4dB
Channel balance 0.4dB

Channel separation (L,R) 26.1, 30dB
Trackmg ability (LR) — 80, 77um
Frequency response limits 100H:-5H:  +15. —1dB
Freguency response limits 30Hz-20kH: ___+2, 2B
Stereo Separation L on R 100H:z, 3kH:z, 10kH: 23,32, 23dB
Stereo Separation R on L 100Hz, 3kHz, 10kH: 35, 35, 30dB

Channel dift. from graph, 100Hz, 1kHz, 10kH: 0.5. 0.5, 0.5dB
Response limits ret computer mean, 1kHz-15kHz +1, —1dB
Response limits ret computer mean, 1kHz-20kH:z +2, —1dB

1.7g, na.

11, 12H:

12, 10cu
_8-18¢

well damped

Test tracking weighe, loading . -
LF resonance frequency, 12.5g arm (vere, lat)
Estimated compliance (vert, lat)
Recommended arm effective mass
LF resonance rise, 12.5¢ arm (vert, lat)

Typical selling price __ £60

For graph references see issue No 43

EMPIRE MC-5M

AUTOMATION SCIENCES COMPANY, 20 LITTLE GADDESDON, BERKHAMSTED, HERTS HF4 1PA.

mpire is one of the long established

US cartridge manufacturers, though

the company’s European operation

now appears to be autonomous, com-

bining Japanese and European manu-
facturing with European design skills. Prominent
among consultants has been A] van de Hul,
whose MCI0 is a refinement of Empire's
MCI000.

The MC5M is an altogether more affordable
item of quite different concept. Though a low-
output moving-coil cartridge, this one is made
in Japan is fitted with a detachable stylus
assembly/generator, and costs a reasonable £89.
The substantial metal frame with full circular
fixing lugs looks a promising start mechanically,
despite the minor weight penalty involved. But
the headshell contact area is rather small, and
a large area of purely decorative trim detatched
itself rather readily.

Furthermore, all the business bits are fitted
into additonal plastics mouldings (of admittedly
very high quality), and there seems little rational
justification for introducing electrical and mech-
anical interfaces in order to provide a detach-
able facility that has very little value. That said,
the stylus assembly fit was excellent!

Mechanically the cartridge will match well
with most arms, and shows. a fair degree of
internal damping.

LAB REPORT
Frequency balance of the MC-5M was a little
unusual. Showing minimal droop through the

42

-————TEL:(044284) 2786—— -

2-5kHz region and distinct recovery beyond, in
some respects not unlike the balance shown by
Decca cartridges. A minor ‘glitch’ at 1.2kHz is
detatchable, and some high frequency uneasi-
ness besides.

Separation was generally good though distinc-
tly asymmetric between channels, showing the
expected reduction towards the treble resonance
(above the audible range) and good suppression
of ultrasonic spuriae.

Output requires the extra boost of moving-coil
pre-amplification circuitry, and a high quality
advanced elliptical stylus tip provided secure
tracking at a sensible 1.8g downforce.

Sounp QuALITY

On audition, the Decca analogy proved approp-
riate, for the MC-5M bounced along with lively
dynamics and a bright, sometimes aggressive
presentation. Providing an impressive sense of
scale, some felt the presentation as a whole
lacked subtlety, and could become wearing with
prolonged listening.

Attempting to summarise varied reaction this
cartridge’s individual style is not easy, though
the overall reaction was cautiously favourable,
with averaged scores that more than justified its
price.

CONCLUSIONS

Only the name remains the same, for this gutsy,
almost fiery-sounding cartridge is quite unlike
this author’s recollection of the earlier Ameri-
can designs. It represents a new direction which
clearly deserves success. The cartridge itself
providing an exciting sound in a mechanically
well controlled (if unnecessarily elaborate) pack-
age, and as such wins a recommendation though
the recent price rise has reduced its competi-
tiveness.

TEST RESULTS

Type, mass —_low olp (detachable) moving coil 6.2g

Stylus type

‘paralinear’

Stvlus inspection result advanced high quality ellipse
Qurput Level (IkHz, Semfs) _03lmV
Relative output (0dB = ImV/em/s) 22dB

Channel balance = i Q.7dR
Channel separation (L.R) _ — 30, 23dB
Tracking ability (LLR) 80, 80um
Frequency response limits 100Hz-5Hz ____+1,-05dB
Frequency response limits 30H:z-20kH: 42, -05dB
Stereo Separation L on R 80H:z, 3kHz, 10kHz 31, 45, 33dB
Stereo Separation R on L 80H:z, 3kHz, 10kH: 26, 33, 25dB
Response himits ref computer mean, TkHz-15kHz +2, —0dB
Response limits ref computer mean, 1kHz-20kHz +5, —0dB
Test tracking weight, loading _ ~ 1.8¢, nfapF
LF resonance frequency, (13.5g arm) (vert, lat) 9, 8H:
Estimated compliance (vert, lat) 16, 20cu
Recommended arm ettective mass 6-15¢
LF resonance nise, (13.5g arm) (vert, lar) 12, 12dB
Typical selling price _ £89

For graph references see issue No 43



CARTIRTIDGES

GLANZ MFG 110EX

PRESENCE AUDIO, EASTLAND HOUSE, PLUMMERS PLAIN, HORSHAM, WEST SUSSEX RH13 6NY.

erhaps less readily available than they

were a few years ago, Japanese manu-

facturer Glanz make a comprehensive

range of ‘Moving Flux’ (loosely mov-

ing magnet) and moving-coil cartrid-
ges in the low and medium price ranges. The
MFG 110EX is a £22 moving magnet model,
which as it happens is also the first Glanz model
to come the way of the reviewer.

Substantial in size, construction seems well-
founded, and the stylus assembly fixes in quite
precisely. The stylus itself, a simple ellipitical,
showed an indifferent standard of polish. The
semi-circular lugs seem strong enough for rigid
fixing, and a reasonable headshell contact can
be made despite a supertluous centre trim piece.

Output level is sufficient for all moving
magnet inputs, and different loadings have little
effect upon response. Mechanically, the [10EX
should suit most tonearms, and gave good
tracking ability at a sensible 1.75g downforce.
The discrepancy between the size of horizontal
and vertical resonances is curious as the fre-
quency is identical, though it is impossible to
predict cause or effect.

LAB REPORT
Frequency response was gently downtilted in the
usual manner, generally very smooth and even
though with some variation between channels
at high frequencies. Adding capacitance pro-

-—TEL: (044485) 333——

duced a flatter total response at the expense of
a slightly more exposed, but effectively ultra-
sonic, treble peak. The difference amounted to
only about 1dB and may probably be safely
ignored.

Separation was rather disappointing by the
standards of most of today’s cartridges, reaching
only 24dB on one channel, 30dB on the other.
Ultrasonic spuriae were reasonably well down.

SounD QUALITY
Subjectivly marginally preferred
capacitance loading, the Glanz was warmly re-
cieved by a panel who admittedly appeared to
be in a generous mood at the time of its pre-
sentation. Tonally described as a little ‘bright’
not unlike CD, the midrange sounded lively if

with

slightly coloured, the bass detailed if a little slow,
and the treble clear with only slight over-
emphasis at times.

The ‘average’ ratings were very good consid-
ering the modest enough price of this model.

CONCLUSIONS
The MGF-110EX doesn’t define any new stand-
ards in technical performance, but nevertheless
it delivers a very competitive sound deserving
recommendation. If typical of Glanz cartridges
in general, the rest of the range should also be
worth exploring.

TEST RESULTS

Type, mass . moving tlux (magnet) 5.5g

Seylus type e e - o o . elliptical

simple ellipse, inditterent polish

Stvlus inspection result

Output Level (IkHz, Semh) —34m\V
Relative output (0dB = ImViem/s) - __—1dB
Channel halance R S __0.5dB
Channel separation (L,R) ERTR— 20, 16dR
Tracking abiliry (L,R) N — 80, 8Cum
Frequency response from graph 100Hz-5Hz +1, —1dB
Frequency response from graph 30Hz-20kH: ____+1. —4dB
Stereo Separation L on R 80Hz, 3kHz, 10kH: 24,24, 22dB
Stereo Separation R on L 80H:z, 3kHz, 10kHz 32,30, 25dB
Response limits ref computer mean, 1kHz-15kHz ___ +1.5, —=1.5dB
Response limits ref computer mean, 1kHz-20kHz____+3.5, —1.5dB
Test tracking weight, loading _1.75g, 100pF
LF resonance trequency, (13.5g arm) (vert, lar) 9, 9H:z
Estimated compliance (vert, lat) B 16, 16¢cu
Recommended arm effective mass o ____6-16g
LF resonance rise, (13.5g arm) (vert, lar) 9, 14dB
Typical selling price =¥

For graph references see issue No 43

MOTH MARKETING, 47 ARMSTRONG CLOSE, WILSTEAD, BEDFORD.

ike all Grado models, this is a simple
design of unprepossessing appearance,
sensibly constructed to couple well
with the tonearm mechanically. The
mounting lugs are a little flimsy and
should not be over-tightened, but they at least
provide circular contact with the bolts.

The stylus assembly fit is remarkably tight,
with additional mastic-type damping. Indeed
those foolhardy enough to attempt removal
without the special tool provided risk terminal
cantilever damage — as we discovered last time
around!

A fairly stitt compliance means that medium
and heavy mass arms are to be preferred, while
the lack of any cantilever damping (a charac-
teristic Grado trait) implies that tonearm
damping could be beneficial if available, and
that poorerquality turntables should be avoided.
Tracking abilities should be adequate, but in an
adequate player could be caught out on the more
difficult material (opera, choral etc).

Output is fine for conventional moving mag-
net inputs, but the design of the generator
means Grados, though entirely unaffected by
input capcitance loading, may be somewhat sus-
ceptible to hum pickup in the ‘wrong’ system
(glass turntable platters, for example).

L.AB REPORT

Frequency response was certainly a little
dramatic, suggesting a cartridge stronger on
character than neutrality. Dropping a full 3dB

GRADOMT
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through the midrange from 200Hz to 5kHz,
there is evidence of slight recovery and then a
sharp rise to a +2dB peak at 18kHz.

Separation showed good channel matching
and impressive evenness, despite absolute values
which were below average. Ultrasonic output
was higher than usual, corroborating the high
frequency response problem.

SounD QUALITY

The frequency characteristic proved a major
element in the subjective reaction, though ‘lis-
tening through’ the effect revealed a sound of
rare quality considering the low price.

The balance was rich and slightly ‘heavy),
marred by some softness in bass definition and
some sibilant and surface noise exaggeration.
Inherent good clarity and ‘speed’, along with the
balance, helped to convey impressive scale with

good vocal projection and ambient detail.

CONCLUSIONS
Despite the odd frequency balance, this Grado
produced sufficient of the sound quality goods
to indicate recommendation at its very reason-
able price. Other aspects of technical perform-
ance were decent enough in any case.
However, significant reservations remain re-
garding the suitability of such a lightly-damped
model in the budget tumntables it is likely to
partner. Good performance in a high quality
system does not necessarily imply that the
quality will be maintained when the comprom-
ises get tough. A fine potential pertormer, it
needs, more than most, to be checked out in
the prospective system.

TEST RESULTS

moving magnet 5.5g
nor specitied
mild elliprical

Type, mass _—
Stylus type
Stylus inspection result

Qutput Level (IkHz, Semh) 3.5m\V
Relative output (0dB = ImViem/s) __—1dB
Channel halance 0.6dB
Channel separation (L.R) — 24, 25dB
Tracking ability (L,R) _ . 80, 66um
Frequency response from graph 100Hz-5Hz +1.5. —1.5dB
Frequency response from graph 30H2-20kHz +2. —3dB
Stereo Separation L on R 80Hz, 3kHz, 10kHz 26, 31, 294B
Sterco Separation R on L 80Hz, 3kHz, 10kH: 32, 34, 31dB
Response limits ref computer mean, 1kHz-15kH:  ___ +2.5, —=3dB
Response limits ret computer mean, 1kHz-20kH: +4, —3dB
Test tracking weight, loading ___ 1.5g, nfapF
LF resonance trequency, (13.5g arm) (vert, lat) 11, 11H:z
Estimated compliance (vert, lat) __ 12, 12¢cu
Recommended arm eftective mass S __818g
LF resonance nise, (13.5g arm) (vert, lat) 18, 21dB
Typical selling price ____ - = ____£20

For graph references see issue No 43 43



C A RTRIDGES

GRADOMS3

MOTH MARKETING, 47 ARMSTRONG CLOSE, WILSTEAD, BEDFORD.

rado cartridges are unusual in

several ways, the most obvious

being the almost total lack of low

frequency damping, which is not

so much of a bad thing per se, but
which does mean that the accompanying turn-
table needs to be pretty decent. The body is a
rather soft blue plastic, and we frankly didn't
dare try the recommended three-point mounting
spacer for fear of tearing off the lugs, which
showed signs of straining when tightened. Stylus
was a nicely shaped and mounted special
elliptical.

The compliance is beautifully chosen for the
test arm, and perfectly symmetrical, so a fair
range of arm effective masses should be useable
despite the high resonance rise.

LAB REPORT

Output level is round about average and Grados
are unaffected by capacitance changes, so there
are no amplifier matching problems. Hum sus-
ceptibility is a known Grado trait, and will
depend upon the tumntable, so should be
checked out if proposing purchase.

Frequency responce sorted out the cheaper T
and the M3 quite comfortably, while at the same
time showing some significant strengths in both.
They were identical from 100Hz to 6kHz, show-
ing impressive channel balance but a gently
curving downtilt of 4dB. Whereas the T then
recovered substantially, showing some channel

divergence above 12kHz, the M3 flattened and

-——TEL:(0234) 741152—— -

then turmed down again at 9kHz, smoothly
following the original trend under exeptional
control. The trace as a whole was devoid of
other identifiable resonances.

Separation measurements were fairly
unspectacular, if reasonably consistent, and
showed quite good control of ultrasonic spuriae.
Tracking posed no problems, stability was quite
impressive despite the 1.5g tracking weight, and
surface noise stayed under good control.

SounDp QuALITY
Liked in particular for its lively openess, the M3
was a bit of a lightweight when it comes to bass
‘slam’, but managed to sound remarkably uncon-
gested throughout most of the band.

The midrange showed reasonable focus and
stereo was quite promising. while the balance
as a whole sounded a touch ‘bright’ and ‘cold’
somewhat lacking in richness and mid bass

power. Some treble brightness was audible, but
the combination of control and detail was good
for the price.

CONCLUSIONS

A very decent sounding cartridge for the price,
not to mention some impressive results in the
technical testing, ensures recommendation for
this Grado, and the suggestion that other
models in the Master series deserve checking
out according to the depth of your pocket.
However, it is not a cartridge to use with an
inadequate turntable; Grados have a habit of
sounding only as good as their players.

TEST RESULTS

Type, mass - moving magnet 5.5g

Stvlus type __ellipucal

Stylus inspection resule

confirmed small & neat

Output Level (IkHz, Scm/s) —_— 3.4mV
Relative output (OdB = 1mViem/s) _______—15dB
Channel balance - 5dB
Channel separation (L,R) 736, 21.84B
Tracking ability (L,R) . 80, 80um
Frequency response limits 100Hz-5Hz . .+7, =B
Frequency response limits 30Hz-20kH: +2, —2/3dB
Stereo Separation L on R 100Hz, 3kHz, 10kH: 25,23, 22dB
Stereo Separation R on L 100Hz, 3kHz, 10kH: 33,32, 25dB
Channel diff. from graph, 100Hz, 1kHz, 10kHz 0, 0, 0dB
Response limits ref computer mean, TkHz-15kH:z +1, —2dB
Response limits ref computer mean, 1kHz-20kHz +3, —2dB
Test tracking weight, loading ___1.5g, nlapF
LF resonance frequency, 12.5g arm (vert, lat) 10, 10H:
Estimated compliance (vert, lat) __ S——— . {71}
Recommended am - effective mass I S P
LF resonance nise, 12.5g arm (vert, lar) 18, 17dB
Typical selling price = £43

*with slight dampmg if avalable

For graph references see issue No 43

GOLDRING EPIC

GOLDRING PRODUCTS LTD, UNIT 8, GREY FRIAR'S RD, MORETON HALL IND EST,
—BURY STEDMUNDS 1P32 7DX. TEL: (0284) 70110l ——— -

his well established budget cartridge

from Goldring attracted much

interest and favourable comment

from its introduction, as did the

version Goldring build for Russ
Andrews, the RATA RP20. The body is rather
large, though it can be mounted tightly with
good contact area; it is now made of good
quality plastic material which allows firm
mounting with no problems.

The stylus assembly made a fine tight fit, and
the specified elliptical tip was confirmed and
neatly mounted. Compliance is moderate and
well-damped, so arms of up to 16g effective mass
looks a safe enough bet. The downforce of 2g
helps to give reasonable tracking performance.

LAB REPORT

Plenty of output for the least sensitive
amplifiers, plus a response which shows little
change in shape with added capacitance will
ensure no compatibility problems here. In fact
the rather ‘dim’ response was improved a couple
of dB by an extra 250pF without any untoward
side effects, so adding a little extra capacitance
may be beneficial.

The response trend is determinedly downtilted
at high frequencies, falling some 6dB between
1kHz and 20kHz, which is not too promising.
But it does follow a smooth and even trend, the
final HF region is under fine control, and the

44

curve itself is pretty smooth, with only one
minor (750Hz) ‘glitch

Channel balance was acceptable enough for
the price, and separation likewise, at least
showing good balance and evenness if not at
a particularly exalted level. Tracking abilities are
adequate, and groove stability pretty good.

SOuUND QUALITY
Dominated by the dulled response, the Epic
tended to sound bass heavy but was quite
impressive in terms of integration and focus, and
was quite liked as a result on the listening tests.
One hesitates to call it lively, but ‘punchy’ is
not a bad adjective. Dynamics and coloration
were pretty decent throughout, and stereo
imaging showed some depth, albeit with some

congestion.

CONCLUSIONS

This unpretentious cartridge is rather too dull
in balance for the standard of ancillary equip-
ment we used during listening, but the tight
high frequency control is not ill-suited to the
budget equipment it is likely to partner. Now
that the body plastic has been reinforced, the
generally decent performance in other respects
indicates cautious recommendation in the right
system context.

TEST RESULTS

Type, mass e ____moving magnet 6.5g

Stvlus type elliptical

Stylus inspection result __neat simple elliptical

Output Level (IkHz, Sembs) 3.8V
Relative output (OdB = ImViemls) ____0dB
Channel balance 0.3dB
Channel separation (LLR) S __28.6, 25.7dB
Tracking ability (L,R) - 70, 69um
Frequency response limits 100Hz-5H:z +1, —3dB
Frequency response limits 30Hz-20kHz +1.5, —6/7dB

Stereo Separation L on R 100H:z, 3kH:z, 10kH: 21, 27, 294B
Stereo Separation R on L 100Hz, 3kHz, 10kH:z 18, 23, 25dB
Channel ditt. from graph, 100H:, 1kHz, 10kH: 0.5, 0.5, 1dB

Response limits ret computer mean, lkHz-15kHz 40, —3dB
Response limits ref computer mean, 1kHz-20kH: _ +2, —3dB
Test tracking weight, loading ~ o 1.8g, 200pF
LF resonance frequency, 12.5g arm (vert, lat) 10, 10H:z
Estimated compliance (vert, lar) 13, 13cu
Recommended arm ettective mass _ 6-14g
LF resonance nise, 12.5g arm (vert, lar) o 11, 11dB
Typical selling price ~ == X17.50

For graph references see issue No 43
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LINN BASIK

C ARTIRTIDGES

LINN PRODUCTSLTD, 257 DRAKEMIRE DRIVE, CASTLEMILK, GLASGOW G45 9SZ.

onceived originally by Linn as a

giveaway with the arm of the same

name, to drive home the com-

pany’s view that the arm is

infinitely more important than the

cartridge, the current model Basik is now

available as a separate £18 item. It is made in

Japan by Audio Technica and based on the

AT93E, but seems to have acquired something

of a cult reputation for itself as a ‘giant killer’.

This simple moving magnet design has good

mechanical properties in terms of body rigidity

and stylus fit, though the stylus itself was rather

heavily glued. Compliance is on the high side

of medium, which means that arms should be

on the low side of medium mass, a category

which just about accommodates Linn’s own
designs!

LAB REPORT

Output is quite sufficient in level, and although
fairly tolerant of capacitance, there was little
doubrt that it sounded best when well-loaded.

Frequency response actually measured best
with low capacitance, where it was very good
indeed, holding +1dB from 20Hz-16kHz;
increased capacitance emphasised the 10kH:z
peak a touch and curtailed the bandwidth
slightly. Channel balance was poor in terms of
absolute error. The high writing speed trace was

-——TEL:041-634 0371 ———-

a little untidy, confirming the slight unevenness
on the original chart.

Separation was distinctly uninspiring, lurking
around the 20dB mark, due we suspect to the
lively highish vertical compliance. Tracking, on
the other hand, was pretty good.

SounDp QUALITY
Reflecting its low cost in terms of general
brashness and unsubtlety, the Basik nevertheless
did a decent job in conveying detail and
dynamics through most of the range, though
surface noise tended to be exaggerated and the
sound could occasionally be described as ‘fierce.
Definitely preferred on rock rather than classical
music, this cartridge tried hard to give a good

impression of overall integrity. Groove stability
was reasonable.

CONCLUSIONS

No cartridge better deserves the epithet ‘cheap
and cheerful’, yet the Basik goes much further
in delivering the goods than its price level might
indicate. It is one of the brightest-sounding
amongst the better low cost cartridges, which
will either be a blessing or a curse to the
prospective purchaser, according to system and
taste.

TEST RESULTS

___moving magnet Sg

Tvpe, mass

Stylus type spherical?

Stylus inspection resule — rather heavy glueing, small

Qutput Level (IkHz, 5emh) 3.38mV
Relative output (OdB = InmViembs) - —_—1.5dB
Channel balance 0.984B
Channel separation (L,R) S 28.1, 28.5dB
Tracking abiliry (L,R) 80, 80um
Frequency response limits 100Hz-5Hz 41, -lB
Frequency response limies 30Hz-20kHz +1.5, —3.5dB
Stereo Separation L on R 100Hz, 3kHz, 10kH: 20, 23, 19dB
Stereo Separation R on L 100Hz, 3kHz, 10kH: 20, 19, 164B
Channel ditf. trom graph, 100Hz, 1kHz, 10kH: 1.5, 1.5, 1.5dB
Response limits ref computer mean, TkHz-15kH: +3. —-Q0dB
Response limuts ret computer mean, 1kHz-20kH: +3, —-2dB
Test tracking weight, loading _ 2p.300pF
LF resonance frequency, 12.5g arm (vert, lat) 8.8, 8.6H:

26cu
614

15.6, 11.2dB
__L18

Estimated compliance (vert, lat)
Recommended arm effective mass

LF resonance rise, 12.5g arm (vert, lat)

For graph references see issue No 43

Typical selling price

his latest Linn moving magnet
takes the cheap 'n’ cheerful Basik
as a starting point, beefs up the
bodywork with a metal casting,
improves the stylus assembly fit still
further, and slaps on a Vital stylus with the clear
intention of transforming something that
nobody would describe as a sow’s ear into the
proverbial silk purse.

The mechanical improvements seem to be
well founded, with plenty of headshell contact
area, and inspection confirmed the presence of
an advanced elliptical Vital tip. Compliance
indicates that low- or medium-mass arms will
match well.

Electrical output suits normal moving magnet
inputs, though capacitance loading will affect
the frequency response. Tracking abilities were
more than adequate at the sensible 1.8¢g
downforce.

LAB REPORT

With low capacitance loading the response
showed a gentle 2dB downtilt between 200Hz
and 6kHz, followed by a broad slight recovery
and eventual rolloff. At the recommended and
subjectively preferred higher loading the treble
trough was reduced but a broad treble peak
appeared, +1.5dB 10-13kHz.

While the frequency response was quite
impressive, the separation betrayed the humble
origins of the generator system. Not that the
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LINNK9
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values were particularly poor, just that they were
inferior to many others, with significant channel
asymmetry.

SOuND QUALITY

Very conscious of the need to avoid bias in
favour of a cartridge that must inevitably benefit
from our use of the maker’s own turntable and
tonearm, our confidence was boosted by simil-
arly high ratings and good comment consistency
in two separate ‘blind’ panel presentations.

Linn seem to have succeeded in improving
further the punchy delivery of the Basik while
replacing the somewhat aggressive top end of
the cheap model with a much sweeter, more
open, yet still slightly bright presentation.

Comments praised bass detail and
differentiation, the ‘liveliness’ of strings, and

LINN PRODUCTS LTD, 257 DRAKEMIRE DRIVE, CASTLEMILK, GLASGOW G45 9SZ.

good stereo staging, while acknowledging that
the overall sound did not match the very best.

CONCILUSIONS

Even given the probable helpfulness of the
ancillary equipment used in the listening tests,
the K9 has clearly succeeded in its goal of
adding some extra refinement to the Basik
package, delivering a lively and highly compe-
titive middle market contender which clearly
merits Best Buy status. A relatively lightly
damped model, it should really only be
considered for use with good quality turntables
and tonearms.

TEST RESULTS

Type, mass moving magnet 7.2g

Stvlus type

‘vital" elliptical
high quality vital confirmed

Stylus inspection result

Output Level (IkHz, Semis) 3.3mV
Relative output (OdB = ImViem/ls) —-1dB
Channel balance —— )]
Channel separation (L,R) _ 23, 30dB
Tracking ability (L.R) 80, 8Cum
Frequency response trom graph 100Hz-5H:z +1, —1.5dB
Frequency response trom graph 30Hz-20kH: __ +1, —4dB
Sterco Separation L on R 80Hz, 3k 10kH: _ 36, 34, 30dB
Stereo Separation R on L 80Hz, 3kHz, 10kH:z 23,27, 22dB
Response limits ret computer mean, 1kHz-15kHz 43, —0.5dB
Response limuts ret computer mean, 1kHz-20kHz ____+3, —=0.5dB
Test tracking weight, loading __ § 1.8g, 200pF
LF resonance frequency, 13.5g arm (vert, lat) — 9 8H:
Estmated compliance (vert, la) 16, 2Ccu
Recommended arm eftective mass 6-15g
LF resonance rise, 13.5g arm (vert, lat) 12, 17dB
Typical selling price £60

For graph references see issue No 43



CARTIRTIDGES

LINN TRAK

LINN PRODUCTS LTD, 257 DRAKEMIRE DRIVE, CASTLEMILK, GLASGOW G45 9SZ.

he Trak is a low cost version of the

well respected and established

Asak, and is understood to have

slightly less stringent production

tolerences and to undergo final
quality control in Japan, without the automatic
Glaswegian inspection applied to the most
costly models.

[t is a low output moving-coil model of solid
construction, with a distinctive metallic blue
can. A fine small nude stylus of rectangular
section was well fitted. Tracking weight is 2g
which helps cope with the low compliance. This
is best suited to arms towards the middle of a
10-18g effective mass range, in view of the
virtual absence of LF damping.

LAB REPORT
Output is sufficient for any decent moving-coil
stage, and the 470ohm recommended loading
is pretty widespread, so there are unlikely to be
any compatibility problems here.

Frequency response is very similar to all Linn’s
m-c models, fitting a fairly tight 3dB window
across the bandwidth 40Hz-20kHz. The mid-
range downtilt was some 2.5dB between 200kHz
and 5kHz, followed by a well controlled 11kH:z
peak and gentle rolloff thereafter. Channel
balance was very close throughout, though the
trace was a little livelier than the other Linn
m-cs, with a few small ‘glitches’ at the low

-——TEL:041-634 037 ——-

frequency end.

Separation was pretty good, if not quite to
Karma standards, rarely falling below 30dB
except for gentle worsening at high frequencies.
Despite the name, tracking abilities were a bit
marginal, though the lack of damping will place
much of the responsibilities on the turntable
and arm.

SounD QUALITY
The sound was considered a trifle *heavy’, a little
recessed in the lower treble, and then with a
slight emphasis at the extreme top. However,
difficult’ distorted treble was handled pretty
well, and the sound was reassuringly solid, with
fine full-range dynamics, good focus, and plenty
of dertail. All-in-all a thoroughly impressive

result for the price, albeit leaning slightly in the
direction of ‘boom 'n’ tizz.

CONCLUSIONS
Clearly fine value for money in itself, the Trak’s
limitations lie more in the difficulties it can
present tonearms than anywhere else, though
tracking abilities are also a trifle suspect. The
chances are that anyone with a tonearm cap-
able of doing the Trak justice may well have set
his cartridge sights a little higher than £150 yet
at the same time this model definitely delivers
the goods, and deserves warm recommendation.

TEST RESULTS

Type, mass ___low output moving-coil 6g
Stylus type vital
Stylus mspection resultcontirmed, small nude rectangular special ell
Qutput Level (IkHz, Semh) I _0.18mV
Relative outpur (OB = ImViemh) 264B
Channel balance . 0.25dB

Channel separation (LR) e 28.9dB
Tracking abiliey LR . 74 Tlum
Frequency response limies 100Hz-5H: +1.5, —1.5dB
Frequency response hmies 30Hz-20kHz +2.5, ~1.5dB
Stereo Separation L on R 100Hz, 3kHz, 10kH: 32, 24, 25dB
Stereo Separation R on L 100Hz, 3kHz, 10kH: 35,30, 25dB
Channel Jitt. from graph, 100Hz, 1kHz, 10kH: 0, 0.5, 0dB
Response hints ref computer mean, 1kHz-15kHz +2.5dB
Response limits ret computer mean, 1kHz-20kH:= +3.5, —0dB
Test tracking weight, loading 2g.nla
LF resonance trequency, 12.5g arm (vert, lar) 11.5, 12H:
Estimated compliance (vert, lat) 11, 1Qcu
Recommended arm effective mass 10-184
LF resonance rise, 12.5g arm (vert, lat) 17.5, 17.5dB
Typical selling price B R £150

For graph references see issue No 43

ery much the ‘baby’ of the

Nagaoka moving magnet range,

the MPIO shares the same

impressive rigid body structure,

albeit as a plastic moulding in an
unattractive dull red colour, with lower mass
than the metal models higher up the range.
Humbly sporting a spherical tip, which was
actually quite small and neatly mounted, a
substantial 2.3g downforce ensures good tracking
ability and groove stability.

Compliance is lower, nicely symmetrical, and
less damped than the other Nagaokas, so
although the MPIO is probably best served by
low mass arms, medium mass models are almost
as suitable.

LAB REPORT
Substantial enough in output for any moving
magnet input, Nagaoka specity low capacitance
loading, which should be particularly respected
in this instance, as the treble rolloff is already
quite severe, and is only made worse by increas-
ing capacitance.

Frequency response shows a pronounced
downtilt commencing at 300Hz, increasing in
slope a little around ZkHz until levelling out
some 5dB down at 13kHz, then finally rolling
off at 17kHz. Despite the inaccuracy of this
response in absolute terms, the lack of sudden

NAGAOKAMP10

PATH GROUP PLC, 1 BERENS ROAD, LONDON NW10 5DY.

-—TEL:01-969 2514—-

change throughout the band is praiseworthy.
Furthermore, channel balance stayed closely
within 0.5dB, and ‘glitches’ were merely minor
unevenesses, predominantly below 1kHz.
Separation figures rivalled many cartridges
costing many times the price, even showing
respectable control at high frequencies.

SounD QUALITY
Despite the treble rolloff, which in the manner
of spherical styli becomes more severe towards
the end of a side (our response was taken at
roughly the middle of a side), the MPI0 was very
well liked for the ‘seamlessness’ and control of
its sound, which showed remarkably good inte-
gration for such a low cost design. High
tfrequencies did sound ‘shut in’, and depth was

curtailed, but the bass and mid were satistyingly
energetic, ‘bouncy’ and ‘punchy’

CONCLUSIONS

An obvious Best Buy; spherical tip apart, the
MPIO0 is clearly substantially better balanced
than the other Nagaokas, with much better
stability and control than the over-compliant
'I1. Moreover, the slightly ‘dim’ balance could
well prove to be an ideal partner to the less-than-
tidy tonearms, amplifiers and loudspeaker which
its price suggests will be frequent partners.

TEST RESULTS

Tvpe, mass S moving magnet 6.8g
Stylus type - spherical
Stylus mspection result small and near
Output Level (IkHz, Semb) _3.75nV
Relative output (0B = 1mV/em/ls) . 0.9dB
Channel balance _ —054dB
Channel separation (L,R) SR 289, 30dB
Tracking ability (L.R) 80, 80um
Frequency response limits 100Hz-5Hz = +1,=BdB
Frequency response limits 30Hz-20kHa____ 415, —7dB
Stereo Separation L on R 100Hz, 3kHz, 10kH:= 27,29, 24dB
Stereo Separation R on L 100Hz, 3kHz, 10kH:= 32,30, 25dB
Channel ditt. trom graph, 100Hz, 1kHz, 10kH: 0.5, 0, 0dB
Response limuts ret computer mean, 1kHz-15kHz _ +0, —3.5dB
Response limuts ret computer mean, 1kHz-20kH:z +0, —4dB
Test tracking weight, loading 2.3g, 100pF
LF resonance trequency, 12.5g¢ arm (vert, lat) 9, 8.7H:
Estimated compliance (verr, lar) 17, 18cu
Recommended arm effective mass e 5-13g
LF resonance rise, 12.5g arm (vert, lar) 11.3, 12.3dB
Typical seling price o ¥15

For graph references see issue No 43
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C A RTHRTIDUGES

NAGAOKAMP11 BORON

PATH GROUP PLC, 1 BERENS ROAD, LONDON NW10 50Y.

he MPI] has been a particular

favourite in Nagaoka’s range of

moving magnet models for some

years, though in the past our tests

have favoured the MP10. Nagaoka
have now taken the unusual and creative step
of introducing a Boron version, featuring a
cantilever made from this exotic material,
usually only found on exotically priced
cartridges.

This is a large cartridge which is also on the
heavy side, but it has a fairly well-fitting stylus
assembly and a good body shape which can be
fixed firmly enough in the headshell despite
semicircular lugs.

Our original preference for the MP10 was due
to the 'I1's undesirably high compliance. The
Boron comes in with a much more sensible
compliance, closer to the '10 than the "1 yet
high enough to ensure good tracking perform-
ance at the sensible 2g tracking weight.
Nevertheless low and medium mass arms will
match best, and decent quality turntables
should be used as internal damping is modest.

Electrical output is fine for any normal input,
though capacitance variations do have an
influence on the response. Channel balance was

a reasonable 0.6dB.
LAB REPORT

Both responses were good by any standards.

-——TEL:01-969 2514———

With the recommended low capacitance a
gentle 2dB downtilt from 200Hz to 10kHz was
followed by a 2-3dB peak at 18kHz. With higher
capacitance the response held within £0.5dB
to 12kHz, rolling off therafter. It is something
of a moot point as to which of the two is to
be preferred.

Separation was reasonable enough, though
decidedly asymmetric between the channels.

SounD QUALITY
Subjectively, the MPIl Boron was in fact
preferred with additional capacitance, sounding
a little ‘spitry” with low loading.

Reactions varied somewhat, butr were
generally very favourable considering the modest
price. A major strength was the overall balance,

which was ‘weighty’ and ‘powerful’, conveying
a good sense of scale and space. Low level
resolution and dynamics attracted some mild
criticism, however, as did some ‘thickening’ in
the bass and midrange.

CONCLUSIONS
While this could not be described as a
particularly exciting cartridge, it auditioned well
and the technical performance was also entirely
adequate. It is certainly good enough to respond
to good quality ancillaries, and definitely merits
a '‘Best Buy' ratng.

TEST RESULTS

Type, mass . ___moving magnet 6.8g

Stylus type = _elhiprical

Stylus mspection result _muld elhprical

Output Level (IkHz, Scmh) R—— _4mV
Relative output (0dB = ImViem xj R _Q0dB
Channel balunce _ 64B
Channel separation (L,R) _30,23dB
Tracking abihiry (L,R) , 80, 8Cum
Frequency response from graph 100t 05, —1dB
Frequency response from graph 30Hz-20kH: +0.5 —l 54B
Stereo Separation L on R 80Hz, 3kHz, 10kH: 37, 45, 32dB
Stereo Separation R on L 80Hz, 3kHz, 10kHz 30, 31, 20dB
Response limuts ret computer mean, 1kHz-15kHz +3, —0dB
Response hmues et computer mean, [kHz-20kH: +3, —=5dB
Test tracking weighe, loading 2y, 100pF

LF resonance trequency, 13.5g arm (vert, lar)
Esumared compliance (vert, lar) __

Recommended arm etfective mass

LF resonance rise, 13.5g arm (vert, lat) __

Typacal selling price

For graph references see issue No 43

ORTOFON UK LTD, DENMARK HOUSE, TAVISTOCK INDUSTRIAL ESTATE, RUSCOMBE, TW YFORD,
—BERKSRGI09N] TEL: (0734) 343621 ——— -

his cartridge is often supplied with
the popular Dual 505 budget
turntable, and is also available as a
separate item. The OM designation
refers to an optional mass facility,
because the 5g cartridge mass contains 2.5¢ of
ballast, which may be removed it the tonearm
is capable of balancing such a low mass.
Experiencing this difficulty ourselves, we
elected to retain the ballast, but this option,
theoretically at least, should allow a wider range
of arm masses to be accommodated.
However, it can be argued that the provision
of mass as mere ballast must compromise
structural rigidity, and certainly the body
mounting was rather skeletal, though the stylus
assembly made a good fit. Compliance was
~moderate enough to suit a wide range of arms,
the heavier ones benefitting from ballast
removal.

L.AB REPORT

With enough output to drive any amplifier, this
model is designed to work into a highish
capacitance to achieve the manufacturer’s
intended results at the high frequency
resonance. Where pre-amp input loading is low,
adaptors may be used in the signal line.

Frequency response looks most impressive
despite the low cost of the cartridge, dropping
quite smoothly 3dB between 100Hz and 7kHz,

ORTOFON OM10

then rallying to 19kHz. Adding capacitance to
the manufacturer’s recommendation reduces the
treble droop to 1dB at 3kHz, and the response
starts rolling gently at 10kHz. Channel balance
was found to be quite close, but with a broad
0.5dB error 100-600Hz which cannot be
corrected and may be audible. There is also
evidence of quite pronounced ‘glitches’ in
response at 500Hz and 1.2kHz, with some
general uneveness at high frequencies.

Separation figures were pretry good, albeit
asymmetric to a marked degree between
channels and with significant sample variation,
while tracking abilities were fine.

SOuND QUALITY

Nice but noisy (referring to record surfaces) is

a snapshot comment on the OMI0 sound. High
frequencies were audibly down compared with
the more expensive OMs but were nevertheless
clean and well conrtrolled.

The midrange was nicely integrated and open-
sounding, while the bass did show a degree of
overhang.

CONCLUSIONS
Clearly one of the leading ‘cheapies), the OMI10
gives a decent overall performance, albeit with
some sample variation, not to mention a fine
level of sound quality for the price.

TEST RESULTS

Ty pe, mass _ S _moving magnet ig‘

Stylus type S

Stylus mspecnion result l\Lutl\ mnun(ui simple elliptical
Output Level (IkHz, Semfs) B _l.emV
Relative ourput (OdB = ImVicmls) e e o 1dB
Channel balunce S _ 0.23dB
Channel separation (LLR) __ _ 236, 21 6dB
Tracking abihry (L,R) _ § - 80, 8Cum
Freguency response hmits 100Hz ﬂl 8 +1, ~1dB
Erequency response hmits 30Hz-20kH: __+1, —5dB
Stereo Separattion L on R 100Hz, 3kH: 30, 45, 39dB
Stereo Separation R on L 100Hz, 3kHz, 10kH: 22, 24, 25dB
Channel ditf. trom graph, 100Hz, 1kHz, 10kHz 03, 0.5, 0 5dB
Response limits ref computer mean, TkHz-15kH: ___+15, ~0dB
Response limies ret computer mean, Iktz20kHz __ +1.5, ~0dB
Test tracking weight, loading S 15y, 400pk
LF resonance frequency, 12.5g arm. (verr, lat) 9. 7 6H:
Estimated compliance (vert, lar) — =19, 244
Recommended arm eftective mass

LF resonance nse, 12 5g arm (vert, lat) 7, 11.7dB
Typical selling price . 115

“ncliades 2.5y bullast
*f arm can be re-balanced wath ballast vemoved
For graph references see issue No 43
49



CARTIRTIDGES

ORTOFON OM20

ORTOFON UK LTD, DENMARK HOUSE, TAVISTOCK INDUSTRIAL ESTATE, RUSCOMBE, TWYFORD,

his is the £35 middle model in

Ortofon’s stylish ‘optional mass’

range of moving magnet cartridges.

It is a 2.5g cartridge with 2.5g of

removable ballast, the latter
necessary more to enable conventional arm
counterbalances to work than for any other
reason, as it contributes nothing to the
structural rigidity. In fact body rigidity is not too
bad and stylus fit is quite good.

Even fully laden, the OM20 can match a fair
range of arm effective masses, though high mass
examples will benefit from ballast removal.
Tracking weight is a low 1.25g, but tracking
ability was still good.

L.AB REPORT
Substantial output avoids any likelihood of
amplifier sensitivity mismatch. Ortofon usually
specify high capacitance loading, but there was
no mention in the instruction leaflet on this
occasion. In fact the subjective difference was
quite slight, and the measured change not that
great either.

Frequency response was very flat with
capacitance loading, falling within a 1dB
‘window’ from 30Hz to 15kHZ, while without
capacitance the high frequency extension was
marginally increased, at the expense of an
overall 2dB ‘window’ Channel balance was a

-——BERKSRGI109N]. TEL: (0734) 343621 ——— -

little disappointing, and ‘glitches) relating to the
mounting we suspect, are visible either side of
1kHz. The trace as a whole was a little uneven
at high frequencies, but not severely so.

Separation figures were reasonable enough,
and were well maintained at high frequencies,
though they were somewhat asymmetric and
uneven throughout the band.

SounD QUALITY
Generally very well balanced tonally, if a touch
‘thin’ and ‘bright’, the OMZ20 succeeds
handsomely as an all-rounder despite a certain
lack of excitement. Focus, depth and dynamics
were well below the best, but the general level
of competance and control were very con-
vincing, with good lateral stereo.

CONCILUSIONS

Definitely deserving recommendation, this
turned out to be our favourite amongst Ortofon’s
moving magnet cartridges. While it may not
produce one of the most dynamic sounds
around, it offers impressive compatibility
mechanically and sonically with the fairly
modest equipment which one would expect it
to partner, and generally delivers the goods in
a well-balanced manner.

TEST RESULTS

Type, mass moving magnet 5g*
Stylus type ‘E
— mild elliptical, decent quality

Stylus inspection result

Output Level (IkHz, S5cm/s) 3.6mV
Relative output (0dB = ImVicm/s) —1dB
Channel balance 0.23dB
Channel separation (LR) . 236, 21.6dB
Tracking ability (L,R) 80, 80um
Frequency response limits 100Hz-5Hz +1, —0dB
Frequency response limits 30Hz-20kHz +1.5, —0dB
Stereo Separation L on R 100H:z, 3kH:z, 10kH: 30, 26, 25dB
Stereo Separation R on L 100Hz, 3kHz, 10kH:z 35, 36, 284B
Channel ditt. from graph, 100Hz, 1kHz, 10kHz 1, 1, 1.5dB
Response limits ref computer mean, 1kHz-15kHz ___+1.5, —0dB
Response limits ref computer mean, 1kHz-20kHz ____+1.5, —0dB
Test tracking weight, loading 1.25g, 400pF
LF resonance frequency, 12.5g arm (vert, lar) 9, 7.6H:
Esuimated compliance (vert, lat) 21, 25cu
Recommended arm effective mass 5-16g**
LF resonance rise, 12.5g arm (vert, lat) 7. 11.7dB
Typical selling price 535

*inchudes 2.5¢ ballast
**if arm balances with ballast removed

For graph references see issue No 43

rtofon  deserve considerable
respect for their singlehanded
bearing of the moving coil torch
through the dark years of moving
magnet domination. But when
the 'coils became fashionable again, and lots of
amplifiers started including provision for low
output cartridges (so removing all the hassle of
step-up devices), they were left a little out on
a limb, with such low outputs that transformers
were still almost mandatory.

The MCI0 Super set out to change all that,
providing a fully competitive and comparable
£50 model in the middle of the popular price
bracket. However, there are still a few of the old
oddities around it's true to say, including an
unusually ‘deep’ body requiring different arm
height adjustment from most other models, not
to mention the silly hinged stylus guard, and
semicircular mounting lugs which are prone to
distortion. Stylus was an accurately shaped and
aligned small nude elliptical.

Compliance is impressively symmetrical,
lightly damped, and very sensibly chosen for
low- to medium-mass arms. Although the
tracking reserve is not great, it will still be
sufficient for all but the most extreme cases.

L.AB REPORT
Output level is close to ideal for normal ampli-
fier moving coil inputs, and the clever trick is
that Ortofon have done this while retaining the
sonically superior low impedance coils.

50

ORTOFON MC10 SUPER

ORTOFON UK LTD, DENMARK HOUSE, TAVISTOCK INDUSTRIAL ESTATE, RUSCOMBE, TWYFORD,
-———BERKSRGI09N]. TEL: (0734) 343621 ——— -

Frequency response shows a fairly pronounced
midrange downtilt amounting to some 3dB
between 200Hz and 7kHz, whereupon there was
a mild and slightly uneven recovery. Channel
balance was pretty good throughout. The overall
trace showed areas of vague uneveness, but no
distinct resonances. Separation figures were
rather average, though quite well balanced and
notably well maintained at high frequencies.

SOUND QUALITY
What a delightfully sweet-sounding cartridge
this is. There is a touch of the ‘boom'n’tizz’
which indicates a little loss of control at the
frequency extremes, but even these balance each
other nicely, while the midrange sounds
delightfully clear, open and uncongested, with
decent stereo, depth, dynamics and focus, and
a pleasantly ‘airy’ sound. It has much of the

delicacy of far more expensive designs, if lacking
quite the same degree of control, sophistication
and smoothness.

CONCLUSIONS

Ortofon’s extensive experience has somehow
managed to come up with a beautifully judged
package, which combines the full open,
dynamic qualities of moving coils without resort
to overdamping or undue lack of control. The
balance errs a trifle on the latter side (indicated
by the separation figures perhaps), which may
place a premium on the quality of the turntable.
But it is hard to envisage a better overall
combination of the various parameters within
the cost constraints.

TEST RESULTS

Type, mass low output moving-coil 7.2¢
Stylus type 'E

Stylus inspection result

. ftine small nude elliptical

Qutput Level (1kHz, Scmi/s) 0.32mV
Relative output (0dB = ImV/cm/s) —22dB
Channel balance 0.1dB
Channel separation (L,R) 30, 30dB
Tracking ability (L,R) 75, 74um
Frequency response limits 100Hz-5H: +1.5, —1dB
Frequency response limits 30Hz-20kHz_______ +1.5, —2dB
Stereo Separation L on R 100H:z, 3kHz, 10kHz 22, 26, 20dB
Stereo Separation R on L 100Hz, 3kHz, 10kH:z 24, 28, 21dB
Channel diff. from graph, 100Hz, 1kHz, 10kHz ____0.5, 0.5, 0.5dB
Response limits ref computer mean, 1kHz-15kH: +3, —0dB
Response limits ref computer mean, 1kHz-20kHz ____ +3.5, —0dB
Test tracking weight, loading _1.5g, na
LF resonance frequency, 12.5g arm (vert, lat) 9, 9H:
Estimated compliance (vert, lat) 15, 15cu
Recommended arm effective mass 5-15¢
LF resonance rise, 12.5g arm (vert, lat) __ 14, 12dB
Typical selling price £52

For graph references see issue No 43



CARTIRTIDGES

RATARP20

RUSS ANDREWS TURNTABLE ACCESSORIES, EDGEBANK HOUSE, SKELSMERGH, CUMBRIA LA8 9AS.

or a number of years now, RATA have
been importing and distributing fairly
expensive Grace and Supeéx cartridge
models from Japan; more recently they
have launched a home-grown range
under their own brand name. First of the RATA
models to appear was the RP20, which is built
for Russ Andrews by Goldring, and in fact shares
a common body with the Goldring Epic. The
body design is inherently good, if rather allowing
tight mounting with a good contact area. In-
ternal wiring differs from that of the Epic, as does
the elliptical tip, which has a rather sharper
profile. However, the inherent shape is good, if
bulky. Stylus fit is pretty secure.
Compliance is close enough to the Epic for
a similar range of suitable arm masses, but damp-
ing is lighter, so the heavier arms are better
avoided, particularly as tracking weight is
reduced to 1.5g.

LAB REPORT

The healthy output will drive amplifiers most
efficiently. Claimed to be independent of
loading capacitance, our sample still showed
both measured and audible improvement when
using high capacitance.

The response trace illustrates the reduced
damping at high frequencies, where the treble

-——TEL: (053 983) 247———

flattens out at around 5kHz and then regrettably
builds up to a substantial peak on one channel
though the other channel is very impressively
controlled. Once again the slight 800Hz ‘glitch’
is visable, though the trace is nice and steady
otherwise. Tracking abilities and groove stability
seemed much the same, in spite of the lower
tracking weight.

SounD QUALITY
Marred by the distinctly audible treble peak on
one channel (5dB difference between chan-
nels!), the sound was otherwise very promising
for the price with good integration and low
frequency solidity, and a clear dynamic midrange
with the beginnings of fine stereo imaging. The

‘sparkle’ was a bit strong at the top of course,
and tended to upset the imaging rather, but
hopefully this is merely a sample problem.

CONCLUSIONS

Despite the treble problems of our sample, and
now that body strength is improved, this model
clearly merits recommendation. It offers an in-
herently rather better balanced sound than the
Epic which justifies the slightly higher cost.

TEST RESULTS

moving magnet 7.6g
simple elliptical
confirmed neat mounting

Type, mass
Stylus type
Stylus inspection result

Output Level (IkHz, Scm/s) 3.55mV
Relative output (0dB = ImVicml/s) . -1dB
Channel balance - 0.94B
Channel separation (L.R) 28, 26.6dB
Tracking ability (L,R) 80, 8Cum
Frequency response limits 100Hz-5Hz _ +1, —2.5dB
Frequency response limits 30Hz220kHz _ +1, —=3dB
Stereo Separation L on R 100Hz, 3kHz, 10kHz 26, 41, 27dB
Stereo Separation R on L 100Hz, 1kHz, 10kH: 19, 24, 27dB
Channel diff. from graph, 100Hz, 1kHz, 10kH: 1,1, 0dB
Response limits ref computer mean, 1kHz-15kHz ____ +3, —1dB
Response limits ret computer mean, 1kHz-20kHz +6, —1dB
Test tracking weight, loading B 1.8g, 250pF
LF resonance frequency, 12.5g arm (vert, lat) 9, 9H:z
Estimated compliance (vert, lat) 15, 15¢cu
Recommended arm effective mass 6-14g
LF resonance rise, 12.5g arm (vert, lat) 15, 14dB
Typical selling price £20

For graph references see issue No 43

RATARP40

RUSS ANDREWS TURNTABLE ACCESSORIES, EDGEBANK HOUSE, SKELSMERGH, CUMBRIA LA89AS.

he RATA cartridges are based on

the budget moving magnet Gold-

ring Epic mouldings, with rather

better cantilever and styli, and

some changes to the internal gen-
erator. The '40 is the middle of three models,
eponymously priced.

Rather bulky and heavy, the body has full
circular lugs and a generous mounting area for
proper mechanical coupling to the headshell;
the plastic is now strengthened, after our
problem with cracking and crumbling on early
samples. Stylus assembly fit is excellently tight.

Mechanically, it suits low and medium mass
arms. Compliance is somewhat asymmetrical,
and reasonably well-damped. At (1.5g) down-
force, tracking abilities were good, and channel
balance was close.

LAB REPORT

Frequency responses looked far from promising,
falling a full 3.5dB to the 8kHz trough, then
rising 5-6dB to an ultrasonic 19kHz peak. The
addition of capacitance has little effect with this
genarator reducing the trough depth a dB or so.
The high quality mechanical design is reflected
in the smooth traces with just a single ‘glitch’

Further evidence of this may be seen in the
fine separation performance, which was also

-—TEL:(053983) 247———-

smooth, unusually well extended, and almost
perfectly symmetrical, with values between 33
and 40dB steadily improving to unusally high
frequencies.

SounD QUALITY

The RP40 was quite well received despite the
recognised oddities of its response characteristic.
Balance was determinedly ‘heavy yet with a
slight ‘edge’ at high frequencies. Focus was quite
good, and stereo spread excellent, with an
impressive sense of scale. Good midrange and
treble detail and decent dynamic resolution were
also noted, as the '40 did a good job of sorting
out the layers and complexity of the mix.

CONCLUSIONS

Behind the far from neutral balance, there is a
fine cartridge doing its best, showing fine canti-
lever control at high frequences, with good
stereo and detail as a result. Whether the
balance is desirable or tolerable will depend to
a degree upon the other bits of a system, but
if this aspect works out, the RP40 is an
impressive contender, meriting cautious recom-
mendation.

TEST RESULTS

Type, mass moving magnet 7.1g
Stylus type " _elliptical
Stylus inspection resule good quality elliptical
Output Level (IkHz, Sem/s) 3.7V
Relative output (0dB = ImV/cm/s) —1dB
Channel balance 0.3dB
Channel separation (L,R) 28, 29dB
Tracking ability (L,R) - 80, 80um
Frequency response from graph, 100Hz-5H: __+1, -=2dB
Frequency response from graph, 30Hz-20kHz +3, —3dB
Stereo Separation L on R 80Hz, 3kHz, 10kH: 34, 39, 39dB
Stereo Separation R on L 80Hz, 3kHz, 10kH:z 33, 37, 40dB
Response Limits ref computer mean, 1kHz-15kHz  __ +3. —=1.5dB
Response limits ref computer mean, 1kHz-20kH: _ +5, —1.5dB
Test tracking weight, loading 1.5g, 400pF
LF resonance frequency, (13.5g arm) (vert, lat) 10, 8H:z
Estimated compliance (vert, lat) 14, 20cu
Recommended arm effective mass 6-15¢
LF resonance nise, (13.5g arm) (vert, lat) 12, 14dB
Typical selling price £40

For graph references see issue No 43
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Upstairs

Ascend to the first floor of Hi-Fi City sir, and
you'll find a selection of compact discs to
gladden the heart. In fact we boast the
largest selection of software in the whole
county of Hertfordshire. But being upstairs
hasn't made us class conscious. We offer
every type of music, from the great classics
to that Matt Bianco fellow. And the Master
up here is David Filz, a real expert on the
compact disc scene who will be pleased to
share his splendid knowledge with you. By
the way, if you purchase a compact disc
player from the downstairs staff, we will give
you 10% off all compact discs.

We're the downstairs staff, eager to serve
you with all the finest names in Hi-Fi: NAD,
Yamaha, Mission, AR, KEF, Aiwa, Proton,
Sony. Compact disc players abound, with
Yamaha ahead of the field in our opinion.
We've prepared some mouthwatering
systems for you, for instance there’s the
superb NAD 3130 amplifier together with
the Dual 505 turntable and a brace of
Boston A40 loudspeakers all for a trifling
£349.00. Looking forward to welcoming you
in the near future.

,,,,,,,,,,,,,,,,,, | o W3 3y

68 High Street Watford Hertfordshire
WD12 2BS. Tel: (0923) 26169




C A RTRIDGES

ega’s original Japan-sourced R100

cartridge was slow in acceptance

but eventually became a firm

favourite, a fate which the RB100

may be destined to repeat. Plain
and simple, this £38 model is unusual in having
a fixed stylus. In some senses it is a moving
magnet built like a moving coil. The body has
proper fixing lugs and decent headshell contact
area, so the mechanical integrity of the whole
is potentially superior to conventional m-m
types.

Compliance on our sample was on the high
side, suitable really only for low to medium mass
arms, including Rega’s own. Internal damping
is fairly light, so nasty cheap turntables should
be avoided. Some asymmetry was noted in the
vertical and horizontal planes.

Electrical output is a little below average,
though sufficient to drive any normal amplifier,
but anyone attempting shop comparisons will
need to advance the volume to avoid a
misleading result.

LAB REPORT
Frequency response followed the unashamed
downtilt favoured by a number of successful UK
cartridges. Here the droop was a substantial 5dB
from 200Hz to 10kHz, ameliorated by only a
single dB with higher capacitance loading.
Recovery to the treble resonance was a mild
2dB, at 18kHz. Despite the odd shape the trace

REGA RB100

REGA RESEARCH LTD, 119 PARK STREET, WESTCLIFF-ON-SEA, ESSEX S50 7PD.
-—TEL:(0702) 33307 ——-

was very smooth, showing fine control and
channel balance even at high frequencies. An
outstanding spectrum of separation was further
evidence of excellent cantilever control; the bass
started at 35dB and improved to a remarkable
40dB at 10kHz.

Sounp QUALITY

The Rega proved the hardest cartridge in the
report to tie down subjectively. Our initial
‘hands on’ experience suggested that the RB100
could hold its own with m-c models several
times its price. But a later try-out in a different
system and with two different samples raised a
few doubts; then the ‘blind’ test results showed
contradictory results between panelists and
different tracks of the programme. The RBI100
may be unusually system-dependent; the balance

is duller than average, and acceptability would
seem to depend on how this combines with
other components and the musical balances of
different discs. At worst, a pleasanrly ‘laid back’
and spacious balance becomes tiresomely dull.

CONCLUSIONS

A contrary design in some respects, the RB100
has a remarkable mechanical performance for
its price, with a balance that is as far from
average — and ‘neutrality’ — as it is possible to
be. In the right system context it is a potential
‘Best Buy’, but the wrong combination could be
an absolute disaster. [t merits recommendation,
but with a stern ‘try before you buy' warning.

TEST RESULTS

Type, mass - (fixed) moving magner 5.9g

Stylus type _— S S not specified

Stvlus mspection result good quality elliprical

Ourpur Level (IkHz, Sem/s) ___28mV
Relative outpur (QdB ImVicm/s) . 3B
Channel balance . . ___05dB
Channel separation (L.R) . 25, 30dB
Tracking abilirv (L.R) _ N 80. 8Cum
Frequency response from graph 100H 3 +1. -3dB
Frequencey response trom graph 30H:z-20kH:z +1 4dB

Srerco Separation L on R 80Hz, 3kHz, 10kH: 36, 45, 40dB
Sterco Separation R on L 80Hz, 3kHz, 10kH: 35. 37, 39dB
Response limits ref computer mean, 1kHz-15kH: +0. —3.5dB
Response limits ret computer mean. TkHz-20kHz 2 3.5dR
Test tracking weight, loading _1.8¢, 150pF
LF resonance frequency, 13.5g arm (vert, lat) 8. 6H:
Estimated compliance (vert, lar) 20, 35cu
Recommended arm effective mass 3-12¢
LF resonance rise, 13.5g arm (vert, lat) _ 13, 15dB
Tvpical selling price T £38

For graph references see issue No 43

HW INTERNATIONAL LTD, 3-5 EDEN GROVE, LONDON N7 8EQ

his is the bubble-packed baby
amongst Shure’'s P-adaptable
moving magnet cartridges, costing
£15.

Stylus is a simple neatly mounted
elliptical, and tracking weight a light 1.25g.
Compliance is modest enough, though
unusually the vertical figure is higher than the
horizontal. The range of arm masses which can
ideally be accommodated is therefore quite
narrow, but well chosen nonetheless, while
heavy damping will assist general compatibility
with cheaper equipment.

LAB REPORT
Output level is pretty substantial, so no problems
here, but this model is fairly sensitive to
capacitance loading, and a high rather than low
figure improves the trace 2dB at 9kHz while also
suppressing the 20kHz peak.

Frequency response shows yet again the
problem of the P-adaptor, yet in other respects
is most impressive, particularly with loading,
where the ruler straight range from 300H:z to
9kH:z falls a gentle 2dB, with decent rolloft
control beyond. Channel balance is pretty close,
and the trace is relatively free from ‘glitches’
outside the P-mount influence.

Separation figures were unimpressive, with
significant channel asymmetry, and tracking
abilities were not too impressive either, though
they are nevertheless adequate.

SHURE M92E

+—TEL:01-607 2717 ———

SounD QUALITY

As is so often the case with low cost cartridges,
the 92E was quite a pleasant surprise, though
it showed its limitations nonetheless,
particularly in terms of a ‘flattened’ sound stage
with little apparent depth. The balance was very
well judged, with no part of the range
particularly obtrusive. Though the treble range
was under quite good control, there was little
real detail here, and some of its attempts to
simulate this were rather obvious. The mid was
somewhat recessed, but the bass kept trucking
along quite nicely, with little boom or overhang.
In all, the 92E gave a rather impressive display
of control for the price, though it was inclined
to make heavy weather of high frequency
distortion.

CONCLUSIONS
Capable of a respectably decent sound for a
respectably low price, the 92F deserves cautious
recommendation. And one cannot help feeling
that it might have made a Best Buy were it nor
hampered by the P-mount adaptor, which
reduces its competitiveness in its price class. P-
mount users would do well to investigate this
model if secking a low cost replacement, as it
is a pretty decent performer.

TEST RESULI'S

Tvpe, mass moving magnet 6.4g

Stvlus type simple elliptical

Stylus inspection result contirmed, neatly mounted

Outpur Level (1kHz, Scm/s) ST, 4R’V
Relative ourpur (0dB Im\/em/s) +2dR
Channel balance — e - o4 WR6dB
Channel separation (LLR) — _276,125.1dB
Tracking ability (L.R) __ B 59, 69um
Frequency response limits 100Hz-5Hz 43, 3R
Frequency response limits 30Hz-20kHz _ +0, —4dB*
Srereo Separation L on R 100Hz, 3kHz, 10kH: 18, 22, 22dB
Stereo Separation R on L 100Hz, 3kHz, 10kH: 26, 35, 30dB
Channel ditf. from graph, 100Hz, 1kHz, 10kH: 0.5, 05, 0.5dB
Response limits ref computer mean, TkHz-15kH +0, —4dB
Response limits ref compurer mean, TkHz-20kHz +0. —4dB

Test tracking weight. loading S

LF resonance frequency, 12.5g¢ arm (vert, lat)
Estimated compliance (vert, lar)
Recommended arm effective mass I
LF resonance rise, 12.5¢ arm (vert, lat)

Typical selling price S T
*ut low capacitance (c. 100pF)

For graph references see issue No 43
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CARTRIDGES
SHURE ML140HE

HW INTERNATIONAL LTD, 3-5SEDEN GROVE, LONDON N7 8EQ.
-—TEL:01-607 2717——

long with its sister 120 model,
this design constitutes a new
lightweight body style for Shure’s
sub-VI5 models, including a very
neat re-design on the built-in
stabiliser/damper brush mechanism.

‘HE’ is the part of the nomenclature that refers
to a Hyperelliptic profile stylus, which proved
to be a nicely set nude stone with swept
elliptical extended contact. The LF resonance
indicates moderate compliance and damping,
suitable to a usefully wide range of arms.

LAB REPORT

Output was average, as is the recommendation
for capacitance loading, so there are unlikely
to be any compatibility problems with this
cartridge. In fact the response does show a fair
amount of variation with loading, so some
experimentation in situ may be worthwhile; our
subjective preference was for low rather than
high capacitance.

Frequency response was almost identical to
the V-I5 MR — pretty smooth and flat in either
condition, one producing an effectively flat
response to 10kHz rolloff, the other a gentle 2dB
downtilt between 200Hz and 10kHz, then down
a further 2dB at 20kHz. Channel balance was
out a surprising amount for such an expensive
model, and although correction can be made

with the balance control, this leaves a minor
discrepancy above 10kHz.

Separation figures were pretty decent in
themselves, and were quite well maintained at
high frequencies, but also showed some channel
asymmetry. Despite the low lg downforce,
tracking was good, and groove stability more
than adequate with the stabiliser's assistance.

SouND QUALITY
This cartridge gave a well balanced slightly
‘bright’ sound which was much better integrated
at high frequencies than the '120. There was
some bass softening, but extension was good and
the overall focus and dynamics were promising.
Upper bass seemed slightly suppressed, so the

sound was a little lacking in ‘body’, but was crisp,
clear and informative nonetheless, particularly
through the central midband. Qualitatively the
treble was a match for many moving coils.

CONCLUSIONS
This is a well balanced cartridge, preferred in
a number of ways to the more expensive V-15
V MR. Though expensive, it sounds good and
has very sensible parameters for matching other
equipment, while providing good tracking at low
downforce with the help of the stabiliser.

TEST RESULTS

moving magnet 4.5g
hyperelliptical

Tvpe, mass
Stylus type §
Stylus mspection result

confirmed, nude stone

Output Level (IkHz, Semfs) 3.75mV
Relative output (0dB = 1mVicm/s) 1dB
annel balance R e — __0.15dB
annel separation (L,R) 30, 30dB
Tracking ability (L,R) 80, 80um
Frequency response limits 100Hz-5Hz _+05, -1dB

Frequency response limits 30Hz-20kHz +0.5, —1.5/3.5dB
Stereo Separation L on R 100H:z, 3kHz, 10kH: 33, 35, 31dB

Stereo Separation R on L 100Hz, 3kHz, 10kHz 27, 28, 24dB
Channel diff. from graph, 100Hz, 1kHz, 10kHz 0.5, 0.5, 1dB
Response limits ref computer mean, 1kHz-15kHz +1, —1dB
Response limits ret computer mean, 1kHz-20kHz +1, —1dB
Test tracking weight, loading_ 1g, 250pF
LF resonance frequency, 12.5g arm (vert, lat) 10, 9.5Hz
Estimated compliance (vert, lat) . 15, 16cu
Recommended arm effective mass ___6-l6g
LF resonance rise, 12.5g arm (vert, lat) 14, 11dB
Typical selling price £120

For graph references see issue No 43

SHURE ME97HE

HW INTERNATIONAL LTD, 3-5 EDEN GROVE, LONDON N7 8EQ.

hure revived four favourite designs of
the past for their ‘Encore’ series, and
on the basis of work carried out in
previous editions, the '97HE looked
to be the ‘one most likely to'.

This £40 moving magnet model features
Shure’s stabiliser/brush, which dampens the
vertical low frequency resonance completely.
The additional stability ensures that the '97HE
will work stably in virtually any context, even
in high mass arms, while the highish compli-
ance provides adequate tracking abilities at the
rather low 1g downforce.

Shure’s ‘Hyperelliptic’ stylus profile (hence
HE) is a form of swept ellipse. Excessive glue
on our sample made it difficult to assess align-
ment or quality.

L.AB REPORT

Response shows substantial variation with
capacitance loading above 1kHz. The Shure
recommendation of 250pF is about midway
between the values we measured, and would
appear a good compromise. The traces are quite
smooth, with slight ripple but no ‘glitches’, and
the 3dB discrepancy at very high frequencies is
the only cause for mild complaint.

Separation was very good, giving high but
asymmetric readings in the midband, which
were well maintained into bass and treble.

54

-—TEL:01-607 2717———-

SouND QUALITY

Though regarded as inherently more tidy than
exciting, the '97HE acquitted itself very
respectably on the ‘politeness’ of the sound and
neutrality of the balance, though focus,
dynamics and the resolution of low level detail
were a little weak. Some of the ‘liveliness’ of
other presentations was missed, but stereo per-
spectives were clear and stable, and coloration,
bar a touch of hardness, was low.

CONCLUSIONS
Though there remain reservations about the
mechanical construction, the cantilever
engineering is to a high standard, and the '97HE
delivers a very respectable technical and sonic

performance at a realistic price. The stabiliser
undoubtedly works, acting as a safety net to help
the cartridge get the most out of high mass arms.
Though it won't turn a sow'’s ear of a turntable
into a silk purse, it will at least keep going and
produce a respectable result.

By not aiming too high in the first place, the
designers have achieved an artful compromise
capable of giving a respectable sound in almost
any application.

TEST RESULTS

- moving magnet 6.6g
- hyperelliptical
Stylus inspection result tip obscured by glue
Output Level (1kHz, 5cm/s) . 4mV
Relative output (0dB = ImV/cm/s) 0dB

Type, mass
Stylus type

- nude

Channel balance _0.4dB
Channel separation (L,R) 30, 30dB
Tracking ability (L,R) 80, 72um
Frequency response from graph, 100Hz-5Hz +1, —1.5dB
Frequency response from graph 30Hz-20kHz _ +1, —3dB
Stereo Separation L on R 80Hz, 3kHz, 10kHz 32, 42, 36dB
Stereo Separation R on L 80Hz, 3kHz, 10k 38, 51, 37dB
Response limits ret computer mean, 1kHz-15kHz ____+0, —2.5dB
Response limits ref computer mean, 1kH:z-20kH: __ +0, —2.5dB

Test tracking weight, loading _1g*, 250pF

LF resonance frequency, 13.5g arm (vert, lat) e 9* 6H:
Estimated compliance (vert, lat) . 16, 35cu
Recommended arm etfective mass o 5-15¢
LF resonance rise, 13.5g arm (vert, lat) 10% 164dB
Typical selling price £40

*excluding stabiliser, see text

For graph references see issue No 43



‘Probablgeone of the
st budget
loudspeakers [

have heard for years,’

‘They out pen'orm

e majority of

speakers at twice

the price.....’

Just two of the Hi Fi

Press comments

about the

Tannoy Mercury

Loudspeakers.

Even when the Mercury loudspeaker
was originally launched Tannoy had
started the development on its
replacement.

The Mercury was an outstanding
success and received ‘Best Buy’
awards in 1983, 1984 and 1985.

Its successor had to be betterthan
the original — a very difficult task.

Tannoy are proud to announce
the Mercury MKII.

‘It rtemains a naturally balanced
classic, now of superior performance
and distinctly better than the
competition in its price range.’

HIFINEWS AND RECORD REVIEW — AUGUST 1986

THE NEW
MERCURYMkH

®

THE NAME FOR LOUDSPEAKERS.

e 2 Tannoy Ltd., The Bilton Centre, Coronation Road,
Cressex Industrial Estate, High Wycombe, Bucks. HP12 3SB.
Telephone: 0494 450606. Telex: 83251 Tannoy G.

N

"MERCURY Mk I

HI-FI CHOICE BEST BUY 1986



CHOOS STING

A N D

USING . ..

AMPLIFIERS

liché or not, the amplifier is the

heart of the hifi system. lts

purpose is to accept the different

signals from the various sources,

conform and order them as neces-
sary, and then provide the power to drive and
control the loudspeakers. In what is known as
an integrated amplifier, the first part of this task
is carried out in the pre-amplifier section, while
the power amplifier part deals with the loud-
speakers, but the whole is contained within a
single box. In more costly systems these two
sections are often separate units, and power
supplies may also be separately cased. The tasks
are quite distinct, so integration is only a matter
of cost and compactness.

Twenty years ago amplifiers were mostly low
powered, using Class A circuitry with valves and
output transformers. Then the transistor took
over rapidly, offering higher specification power,
lower cost, and improved longevity. So far, so
good, but the valve amplifier — like the moving
coil cartridge — never quite died. And after a
couple of false starts it is currently enjoying its
strongest revival yet, albeit at prices which will
make most readers of a Best Buy Guide blanche.
The valve versus transistor debate is a fascinat-
ing one, though too rarefied for much of an
airing in this introduction. Where cost-
effectiveness is king, the transistor still rules.

The other historical trend concerns the
complexity of the pre-amplifier section. When
hi-fi had to make the best of barely adequate
source quality, a complicated and flexible pre-
amplifier section was a useful means of making
the best of a bad job. During the Japanese
invasion of the '70s, rival manufacturers vied
with each other to invent and incorporate more
and more extensive features: tone controls
became graphic equalisers, and the often baffled
user was encouraged to fantasise that he was on
the bridge of the Starship Enterprise. However,
improvements in sources have since started a
'simply better’ backlash. A fledgling Naim
Audio abandoned tone controls on the grounds
that they degraded sound quality. This was a
major heresy at the time, but the trend is now
firmly established, and even some of the
Japanese manufacturers followed suit.

TwO MARKETS

here are now two distinct types of

hi-fi amplifier. The so-called ‘bells

and whistles’ models still exist,

though they now tend to be down-

rather than upmarket products.

Those who appreciate the flexibility of extensive
switching and tone shaping can now take
advantage of the low prices which derive from
highly efficient manufacture for a mass market.
However, the real hi-fi amplifier action has
been towards improvements in sound quality,
much of which has been due to simplifying the
circuitry by eliminating as many frills as possible,
and even in some cases omitting a complete
gain stage through the use of the latest transis-
tors. The ear has proved a more subtle tool than
any spectrum analyser in adjusting circuit

topography, simplifying earth patterns, beefing
up power supplies, and selecting key passive
components, all in the interests of improving
sound quality.

PRE-AMPLIFICATION

s hi-fi amplifiers become increas-

ingly minimalist, the pre-amp

now only retains two key func-

tions: the sorting out of the

signals from the vinyl disc source,
and the switching of the various inputs and
outputs. Tuners, cassette decks, CD players, and
what-have-you all put out more or less the same
sort of signal, which is already equalised to ‘tlat’
Vinyl disc apart, the pre-amp then becomes
little more than a glorified switch with volume
and balance controls. Which explains why
suchlike devices — using purely passive
components and hence inherently simple — are
now becoming available in the most specialist
end of the market.

Vinyl disc replay is quite a different kettle of
fish. The pre-amp is connected directly to the
transducer itself, with no intervening electron-
ics, and this introduces all sorts of difficulties.
Furthermore, the signal from the cartridge is
very small, and requires two distinct stages of
equalisation to get a ‘flat’ end result. To add
insult to injury, there are now two popular kinds
of cartridge, the high(?) output moving magnet
and low output moving coil (plus a few odd
permutations), and they are different enough to
need quite separate treatment. There’s not even
a standard for the source or input impedance
of low-output cartridges.

For the future, it is quite possible we will see
wider use of turntables with built-in cartridge
pre-amps, so that each source feeds a ‘tlat’ signal
at line level to a simple switching and
attenuating pre-amp. But now that the first
digital signal source (CD) is becoming accepted,
with others planned for the future, we will also
shortly be seeing a new type of pre-amp which
accepts digitial signals directly, carrying out
various functions by means of an on-board
microcomputer before finally converting the
signal back to analogue before feeding to the
power amplifier. Such a system should
theoretically be immune from the signal
degradation which has been leading the market
towards simpler analogue amplifiers, and could
lead to a revival of more complex pre-amps,
though progress will be slow because any pre-
amp section will need to handle conventional
signals alongside digital for many years to come.

POWER AMPLIFIERS

his is the part of the amplifier
whose job it is to drive the loud-
speakers — and a right old job that
can turn out to be. Like the cart-
ridge, a loudspeaker is a transducer,
and the task is to turn the electrical model of
the music signal back into a mechanical
(acoustical) signal for the benefit of the ears.
The loudspeaker is a form of motor, but its task
of covering the whole range of audio frequencies

is mechanically almost intolerable, and there is
an inevitable lack of control at various reson-
ance points. While the amplifier provides the
loudspeaker with a voltage which corresponds
to the amplified music signal, it is the charac-
teristics of the loudspeaker itself which
determines the current demand. This current
demand can be very unpredictable, particularly
at resonance points, which is why serious hi-fi
amplifiers are usually designed with plenty of
surplus current capacity, and with an eye on the
stability of the voltage signal whatever - the
current demand.

The main measurements on amplifiers relate
to power output and distortion. Power is
normally expressed in Watts, but we translate
this into a measure of relative loudness, the
dBW, which is far more meaningful. More
important than the maximum power output
itself is the way the power is maintained into
different loads, and this is analysed in the
reviews. The various distortion measurements
also help explore the limits of the amplifier, but
paradoxically, striving for very low distortion
seems to prejudice sound quality.

CHOOSING

here are a number of criteria one
could use when selecting an ampli-
fier, and the most valid is probably
sound quality. Despite the attention
it attracts, power output comes
much further down the list, because the ditfer-
ences between most models is not in fact that
great, and measured power is by no means a
reliable indicator of subjective loudness capa-
bility. At the top end of the market, upgrading
is less likely to involve an increase in power than
improved sound quality gained through changes
in power supplies for pre- and power amplifiers.

The range of facilities required should natur-
ally be taken into account, paying particular
attention to the type of cartridge being used.
But it should also be borne in mind that every
unused feature contributes nothing and will
probably have a negative effect upon the
potential sound quality. While some people
seem more sensitive than others to the sound
of amplifiers, both pre- and power sections are
fundamental to the system as a whole, simply
because all signals pass through them en route
to the loudspeakers.

The reviews provide an excellent guide to
shortlisting some of the better sounding bargains
in amplifiers around. But as ever they cannot
replace an individual's selection to his or her
own tastes, preferably in the correct system and
ideally in an ‘own room’ context. Once again,
the conscientious specialist dealer provides a
vital link.

For space reasons, some Recommended and
Best Buy amplifiers have been omitted where
models closely resemble those already reviewed.
The NAD 3020B and Proton 520 are similar
to the NAD 3120, but have tone controls fitted,
while the Best Buy Rotel 820 and 840BX
resemble the 820BX, the former having tone
controls, the latter greater power output.

56 Reviews reprinted from issue Nos 39 & 44 by Martin Colloms



«° Rayleigh Hi-Fi

Sl

THE Specialists

System detailére as follows:

MISSION DAD 700R COMPACT DISC £449.00
MISSION CYRUS 1 AMPLIFIER £139.00
MISSION CYRUS TUNER £199.00
MISSION 770F SPEAKERS £379.00

TOTAL SYSTEM PRICE  £1,166.00
36 months at £46.00 (£10.62 per week)
¥ SPECIAL OFFER % Bringin (or just mention) this

advertisement for FREE speaker stands, plus FREE speaker leads
and plugs for the above system.

SINGLE SPEAKER DEMONSTRATION ROOMS —
APPOINTMENTS BOOKABLE

Agencies Include: AUDIOLAB, A&R, BLQ, CREEK, CYRUS, CELESTION, DENON, DNM,
DUAL, GALE, GRACE, HEYBROOK, KOETSU, LINN PRODUCTS, MANTRA, MAGNUM,
MISSION, MONITOR AUDIO, MORDAUNT SHORT, MUSICAL FIDELITY, NAD, NAIM AUDIO,
NAKAMICHI, NYTECH, QED, QUAD, REGA, REVOLVER, ROGERS, ROTEL, SPENDOR,
SUGDEN, SUPEX, TECHNICS, YAMAHA

44aHigh Street, 216 Moulsham St
Rayleigh, on The Parkway
Essex. Chelmsford, Essex

Tel: (0268) 779762/747571 Tel: (0245) 265245

3YEARS PARTS AND LABOUR GUARANTEE ON HI-FISYSTEMS
FULL FINANCE FACILITIES AVAILABLE — DETAILS ON REQUEST — APR. 26.5%




AMPLTIFIETRS
ACOUSTIC RESEARCH AR AMPLIFIER

ACOUSTIC RESEARCH, HIGH STREET, HOUGHTON REGIS, BEDS LU5 5Q).
-—TEL:(0582)867777T—— -

inished in satin with silver-grey

lettering and dark wood end-cheeks,

the AR amplifier remains unchanged

externally for 1986, although there

have been internal improvements.
This moderately-priced 35W design provides
disc, tape, tuner and CD inputs, with both
moving-coil and moving magnet disc options.
Bass and treble controls are provided, as is a
mono button. Speaker connections are 4mm
sockets, while all the signal inputs are the usual
phonos.

Internal construction was clearly to fair
standards, using two main epoxy printed circuit
boards. A decent-sized toroidal transformer
supplies the shared reservoirs, with the output
direct coupled complementary, and the system
non-inverting. Following a variable gain mm/mc
input buffer, the RIAA equalisation is per-
formed in two stages; an input buffer feeds the
passive tone controls leading to the power
amplifier. The steel baseplate of the case itself
forms the heatsink.

LAB REPORT
Rated at 15.5dBW the second sample gave a
generous 18.8dBW, which is heading towards
80W per channel. Power bandwidth was fine
at 8ohms but more restricted at 4ohms. Peak
power into 8ohms approached 100W (19.5dBW)
and held well into 4ohms, while at 2ohms, a
reasonable 4dB overall loss occurred. Peak
current capacity was a generous =19A. Distor-
tion was satisfactory, with the IM and the 20kH:z
results only average, but at lower levels the high

frequency results improved greatly.
Signal-to-noise ratios were good (second
sample) and DC offset satisfactory. All input
overloads were ample while separation was fairly
typical and could be improved via the aux/CD
input. Output impedance was constant and

58

moderate, while channel balance was good at
higher levels but deteriorated at low volume
settings.

Moving-magnet sensitivity was lower than
usual, and the moving-coil gain will not suit the
lowest output models such as certain Ortofon
models. Note that the mm and mc resistances
are the same at 47kohms/I150pF, while the aux
input impedance is lower than usual at 100hms;
however this should not cause problems except
possibly with older sources.

Sounp QuALITY
The current model achieved most respectable
scores in the listening sessions, well above
average and showing an improvement over the
original.

The sound was smooth, even bland, via the
auxiliary input, with reasonable midband stereo
focus and some good depth effects. Musical
detail was to a high standard in the mid register,
but the amplifier sounded less in control at the
frequency extremes.

Some loss of detail and clarity were noted via
disc but the standard remained pretty good.
Both bass and treble registers were above average
and the midband particularly so, with the overall
effect quite musical. The amp did not clip par-
ticularly well, and the adverse loading, while
well-attempted in the sense of maintaining loud-
ness, otherwise served to produce an effect of
increasing ‘thinness’ and muddle. In fact,
100dBA was possible on the difficult load, this
improving to a decent 102dB with 8ohms.

CONCLUSIONS

Since our earlier tests were carried out, the
construction has been improved, including
phono input sockets, while the generous power
delivery has been held, thereby confirming its
fine value rating.

With a fine dry, dynamic range, and a lively
musical performance, this amplifier is both
versatile and load tolerant. The controls have
a better ‘feel’ but otherwise the strong perform-
ance merits a firm ‘Best Buy’ rating.

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
40hms and 20ohms is given in dBW (where
0dB= 1W), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Integrated amplifier
_ 35W(=15.5dBW)

Power output
Rated power into 8ohms, maker's spec

Power output 20H: 1kH:  20kH:
One channel, 8ohm load 18.8dBW 18.9dBW 18.9dBW
Both channels, 4ohm load 15.5dBW 16.5dBW 14.4dBW

12.0*dBW15.6dBW 14.0dBW

One channel, 20hms, pulsed

Instantaneous peak current +19A  —19A
Distortion

Tortal harmonic distortion, 20H: 1kHz  20kH:
at rated power, aux input —704B —73dB 65dB
Intermodulation, 19/20kHz, rated power, aux input —-63dB
Intermodulation, 19/20k at 0dBW, disc (mm) >—80dB
Intermodulation, 19/20kHz, at 0dBW, disc (mc) >80dB
Noise

Disc (mm) iput (IHF, CCIR weighted) __ —-79dB
Disc (mc) input (IHF, CCIR weighted) -75dB
Aux/CD mput (IHF, CCIR weighted) —81dB
Residual, unweighted (volume control ar min) 77dB
DC output oftset 34mV
Input overload i 20H: 1kH:  20kH:
Disc (mm) mput (IHF) 34dB 32dB 30dB
Disc (me) put (IHF)* 31dB 29dB 284B
Aux/CD inpur (IHF) >20dB >204dB  >204dB
Stereo separation

Disc input (mm) —68dB —-62dB  —42dB
Aux mput 704B —62dB  -42dB
Output impedance (damping) 0.30ohm  0.3ohm  0.30hm
Channel balance, disc, at 1kH: 0dB
Volume/balance tracking 0dB —-20dB  —60dB
Aux input 0.1dB 0.1dB 5.8dB
Input data socket type sensitivity  loading

Disc (mm) input Phono 0.52mV  47kohms 150pF
Disc (mc) input* Phono  0.032mV  47kohms  150nF
Aux iput 24.2mV  10kohms 50pF

Disc equalisation error, 30Hz-15kH:z
Size (width, height, depth)
Typical price inc VAT

+0.2dB, —-0.3dB
43x7x28.5cm
£175

For graph references see issue No 44
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A&R ARCAM ALPHA

A&R CAMBRIDGE LTD, DENNY INDUSTRIAL CENTRE, W ATERBEACH, CAMBRIDGE CB5 9PB.

-——TEL:(0223) 861550—— -

aunched at the end of 1984 under the

company’s Arcam brand name (also

used on their speakers), the distinc-

tively styled Alpha represented A&R’s

first completely new integrated ampli-
fier design since the introduction of the well-
known A60, which was their first hi-fi product.
While the A60’s price has been held to £175,
A&R perceived the need for a fully-equipped
amplifier at a somewhat lower price, aiming to
retain the by now traditional virtues of the A60,
including full facilities.

A compact integrated design, Alpha is dis-
tinguished by a good finish and appearance
which result from A&R'’s professional view of
engineering design. The five inputs include one
moving magnet disc, and the well-laid out
controls incorporate bass and treble. Output
power is 30W per channel, with an output stage
rated to take account of some of the more
difficult loudspeaker loads. The disc input comes
with a standard 47kohms/100pf characteristic,
but additional loading may be retro-fitted with
options down to 8kohms and up to 420pF.

The price is modest but A&R have not
skimped on quality details, such as the custom
silver-plated 4mm speaker cable sockets, which
provide ‘direct’ and headphone-switched
options. All inputs are the usual RCA phono
jacks, with the headphone outlet a standard Y4in
socket on the front panel.

Inside, the construction quality is exemplary.
The unit is built on a single board with clean,
simple signal paths and optimised ‘star’
grounding. Internal wiring is virtually non
existent. The output stage is complementary bi-
polar direct coupled, and the earlier stages use
high quality integrated circuits. Coupling
components have been reduced to a minimum
in order to maximise sound quality and some
top grade polypropylene capacitors have even
been included.

LLAB REPORT

Attaining a comfortable 101dBA maximum

loudness on test, the peak 8ohm power delivery
reached 17dBW (50W) and rated power was
comfortably achieved into 2o0hms on peaks.
Power bandwidth was fine with a healthy peak
current averaging 9A.

Distortion levels were moderate, particularly
with respect to high frequency intermodulation.
Noise levels were fine, with the DC offsets
satisfactorily low. Input overload margins were
ample and the stereo channel separation results
were rather better than average. Power supply
modulation was respectable for the type, while
all other aspects conformed to a well balanced
competent design.

SounD QuALITY

We were impressed by the sound quality of this
model, our views somewhat at variance with
those of A&R themselves, since we rated the
Alpha higher than the latest improved A60!
Essentially neutral, the disc input sounded
uniformly competent, well ordered in basic areas
of stereo width and focus, frontal detail and
general control. High frequency definition could
have been better, while bass was a trifle ‘soft’.
It partnered inexpensive systems well and yet
did not draw undue attention to itself in a more
costly arrangement.

Via the CD input a mild improvement in
clarity was noticed, while the overall effect was
unstrained but with moderated dynamics.

CONCLUSIONS
This well styled and built amplifier should work
dependably in a wide range of systems, proving
unobtrusive in amplifier terms. The overall com-
patibility was very good, and this coupled with
the good standard for absolute sound quality
assures the Alpha of firm recommendation.

UPDATE
A new alpha will shortly be available, not yet
Choice tested but which the manufacurer claims
is slightly improved, with a toroidal transformer.

Price will be £140 and an alternative will be

black finish.

Test measurements

To show how well the amplifier sustains its Sohm
output into real loudspeaker loads, the level into
40hms and 2ohms is given in dBW (where
0dB=1W), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Integrated amplitier

30W(=154BW)

Power output
Rated power into 8ohms, maker's spec

Power output 20H: 1kHz ~ 20kH:
One channel, 8ohm load 15.8dBW 16.2dBW 16.0dBW
Both channels, 4ohm load — 12.3dBW 13.3dBW 13.1dBW
One channel, 20hms, pulsed —dBW 14.6dBW —dBW
Instantancous peak current S +7.5A 11.0A
Distortion

Toral harmonic distortion, 20H: 1kH:  20kH:
at rated power, aux input 73.7dB —73.1dB —66.2dB
Intermodulation, 19/20kHz, rated power, aux inpur -77.9dB
Intermodulation, 19/20kHz, at 0dBW, disc (mm) 73.7dB
Intermodulation, 19/20kHz, ar 0dBW, disc (mc) n/a dB
Noise

Disc (mm) input (IHF, CCIR weighted) —-73.0dB
Disc (mc) input (IHF, CCIR weighred) n/a dB
Aux/CD input (IHF, CCIR weighted) _ —-769dB
Residual, unweighted (volume control at mmm)____ —78.9dB
DC output oftset lete —8mV, right +6mV

DC oftset, pre-amp left nfa mV, nght nfa mV

Input overload 20H: 1kH:z  20kH:
Disc (mm) input (IHF) 27.0dB 27.1dB  27.6dB
Disc (mc) mput (IHF) __ nladB n/a dB n/a dB
Aux/CD inpur (IHF) >20dB >20dB >20dB
Stereo separation

Disc input (mm) 68.2dB 71.8dB  56.3dB
Aux input SEm—— . 69.2dB 70.3dB  64.3dB
Output impedance (damping) 0.270hm  0.270hm 0.330hm
Channel balance, disc, at 1kHz 0.284B
Volume/balance tracking [aR13) -20dB - 60dB
Aux input 0.05dB 0.22dB  0.87dB
Input data socker type  sensitivity  loading

Disc (mm) input Phono 0.42mV  46kohms 110pF
Disc (mc) mput* nla n/a mV nfa kohms  n/a nF
Aux input Phono  36.0mV 23.0kohms 36pF
Poweramp __ nla nfa mV nfa kohms  nf/a pF

Output, pre-amp (tape) 10.0V max, 180ohms

Disc equalisation error, 30Hz-15kHz ___+0dB, —1.5dB
Size (width, height, depth) 40x8x22c¢m
Typical price inc VAT £130

For graph references see issue No 44
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AUDIOLAB 8000A

CAMBRIDGE SYSTEMS TECHNOLOGY LTD, 26 ROMAN WAY, GODMANCHESTER, HUNTINGDON,

- ———==(CAMBS PEI89LN. TEL: (0480) 52521 ——— -
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ow a well established model, the
8000A was the first of a new
range of electronics designed by
two engineers with an established
track record in this field. It is
conservatively rated at 50W per channel.

In contrast to much UK equipment today,
which is of ‘straight line’ design, the Audiolab
does have tone controls; however these are said
to be specifically designed to have a negligible
effect on sound quality. Comprehensively
equipped, the input facilities are all phono, and
include disc (mm and mc), tape 1 and 2, plus
tuner and CD/aux. A proper ‘record out’ selector
matches the input selector. A headphone socket
is provided, which mutes the two sets of speaker
outputs via a high-quality relay. A small dealer
modification provides for separate pre/power
amp use if this is required by the user, but in
this mode the circuitry which prevents switch-
on thumps will not operate.

As well engineered internally as it is finished
externally, the amplifier uses a large 250VA
toroidal transformer specially mounted to reduce
mechanical hum. The output stages are high-
current, direct-coupled complementary, with a
DC servo to rolloff the extreme subsonic
response without need for the usual decoupling
capacitor in the feedback loop. Full electronic
protection is designed to allow adverse load
drive. All discrete circuitry is employed, The mc
headamp a particularly careful design; in fact
many of the design features are more commonly
associated with more costly models.

LAB REPORT

Specified at SOW (17dBW) the amplifier demon-
strated a fine power bandwidth at 19dBW into
8ohms. The 4ohm continuous delivery was also
pretty good, while its *£28A peak current
capability was more than sufficient for the rated
power. Peak level approached 100W per channel
(19.8dBW) holding well into 4ohms at 18.6dB
and still very strong at 18dBW, 2ohms.

Harmonic and particularly intermodulation
distortions were at negligible levels, in a sense
showing that high-linearity circuits are not in
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themselves a barrier to good sound quality.
Noise levels were fine, and the DC output offsets
negligible. input overload levels were ample, and
stereo separation up with the best, bar the
special double-mono amplifier types. Output im-
pedance was low and channel balance very
accurate, except at the lowest volume settings.
Input sensitivities were sufficient for all classes
of source, and the input characteristics can be
changed wia optional loading plugs. RIAA
equalisation followed the IEC rolloff, hence the
subsonic fall shown here, while the tone controls
were suitably mild in action. The pre-amp out-
put also offered a decent level at low impedance
tor other power amplifiers. Subjectively, no
change in sound quality could be heard with
the tone controls engaged.

SounDp QUALITY

This amplifier surprised all those who heard it.
On moving-coil input the overall subjective
rating was ‘good plus, which is ahead of the
competition. Its character was highly neutral,
if very slightly ‘clinical’, with an open, wide
frequency range and very presentable bass, the
latter offering power, precision and extension.
The midband was well defined, articulate and
well-focused while the stereo image showed
decent depth and ambience.

A marginal improvement of depth was
noticed via moving-magnet input, while the
treble remained slightly imperfect; here a hint
of ‘fuzziness’ and ‘grain’ was a little sweeter than
on moving-coil, with some further advance in
treble quality and a touch more clarity.

The sound remained very good wvia aux
dominated by a fine transparency and with addi-
tional, admittedly minor, improvements in
stereo staging, depth, bass power and detail. It
could get pretty loud, and sounded very tolerable
into clipping, with 103dBA possible into the
normal loudspeaker. A fine load tolerance was
also evidenced by the 102dBA prouduced into
the severe load.

CONCLUSIONS

For '86, Audiolab have maintained a good sound

quality, by subtle improvements to the interior
circuitry. The 8000A remains a fine integrated
amplifier of very good power delivery and also
provides an excellent finish and build quality.
The tone controls do not detract from the per-
formance, while its load tolerence is exceptional.
A highly versatile model, this superior quality
design remains firmly recommended.

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
40ohms and 20hms is given in dBW (where
0dB=1W), without adding 3dB er 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Integrated amplitier
__ S50W(=17dBW)

Power output
Rated power into 8ohms, maker’s spec

Power output 20H: 1kHz  20kH:
One channel, 8ohm load 19.4dBW 19.5dBW 19.0dBW
Both channels, 4ohm load 17.2dBW 17.6dBW 17.0dBW
One channel, 2ohms, pulsed 17.8dBW  18.0dBW’ 17.3dBW
Instantaneous peak current +27A 28A
Distortion

Total harmonic distortion, 20H: 1kH:z  20kHz
at rated power, aux input _— —90dB -95dB  -80dB
Intermodulation, 19/20kHz, rated power, aux input -85dB
Intermodulation, 19/20kHz, at OdBW, disc (mm) —-85dB
Intermodulation, 19/20kHz, at 0dBW/, disc (mc) —80dB
Noise

Disc (mm) input (IHF, CCIR weighted) ___-78dB
Disc (mc) input (IHF, CCIR weighted) 73dB
Aux/CD input (IHF, IR weighted) —82dB
Residual, unweighted (volume control at min) _ —78dB
DC outpur offset left 2mV, right 3mV
Input overload . 20H: 1kH:  20kH:=
Disc (mm) mput (IHF) - 29dB 30dB 30dB
Disc (mc) mput (IHF)* 264B 264B 264B
Aux/CD input (IHF) >20dB >20dB >204B
Stereo separation

Disc input (mm) —90dB -72dB  -50dB
Aux input —784B 771dB —56dB
Output impedance (Jamping) 0.03ohm  0.040hm 0.120hm
Channel balance, disc, at 1kHz ___0.044B
Volume/balance tracking 0dB -20dB —-60dB
Awxompur — 0.04dB 0.0dB 3.64B
Input data socket type sensitivity  loading

Disc (mm) input DIN  03mV  47kohms 35pF
Disc (mc) input DIN 0.007mV  1000hms 4.7nF

Aux input DIN
Output, pre-amp (tape)

Disc equalisation error, 30Hz-15kHz
Size (width, height, depth)

Typical price inc VAT

12mV  20kohms 70pF
7.7V max, 6000hms
+0.1dB, -2.2dB
44.5%7.4x34cm
£299

For graph references see issue No 44
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CREEK AUDIO SYSTEMS, 2 BELLEVUE ROAD, FRIERN BAR

CREEK 4040

-—TEL:01-368 4425——

NET, LONDON N11 3ES.

reek’s UK-built budget amplifier is

specified at 35W (15.5dBW) per

channel, and while features are

fairly basic, it does provide tone

controls as well as a headphone
socket. Loudspeaker connection is via 4mm
socket/binding posts, while all the input
connectors are DIN sockets* These are chosen
by many designers of budget equipment for their
assembly convenience, low cost and good
electrical performance.

The 4040’s low-level stages use top quality
integrated circuits, with the RIAA effected in
two stages. The treble rolloff section is passive,
with a separate switchable rumble filter to add
the final low-frequency rolloff, this -3db at 45Hz.

The tone controls are incorporated in the
feedback loop of the power amplifier section,
this a high loop gain design. The strong negative
feedback is necessary to reduce the otherwise
high level of distortion that results from the use
of an unbiased pure Class B output stage with,
further assistance given by the Class A driver,
which is run at higher than usual current. The
review sample, we should point out, was ob-
tained via retail channels not direct from the
manufacturer.

LAB REPORT

Some weakness was exposed by the lab tests.
The output specification was just met over the
power bandwidth, 8ohms, one channel driven.
The small power supply was reflected by the loss
into 4ohm on continuous drive, but it made a
good try at the 20hm load on peaks, the level
here falling by a reasonable 4.5dB below the
8ohm peak level. The peak current capacity was
satisfactory at +10, —9A

Harmonic distortion results were poor and the
high frequency intermodulation also weak, with
a figure of —35dB, or 1.6%, noted here. The
intermodulation result via disc was in fact so
poor that the result is not shown, due to the
inadequate overload margin. In fact, at 20Hz

and 1kHz, disc overload margins were barely
adequate, particularly since the low sensitivity
would suggest the use of higher output cart-
ridges, while only 3dB of overload was permis-
sible at 20kHz, a figure I regard as seriously
inadequate. Noise levels were satisfactory and
DC offset negligible.

Stereo separation was about average and chan-
nel balance good except at very low volume set-
tings where a 5dB error appeared. Input
sensitivities were rather low, particularly auxil-
liary, this measuring 70mV as opposed to the
usual 20mV or so. Disc equalisation had signi-
ficant error in the treble.

SounD QUALITY
Performing fairly well on audition, the disc input
showed a noticeable treble and presence lift, in
other words more deviation from a flat tonal
balance than is usually encountered. The bass
was slightly ‘softened” with a ‘lumpy’ effect, but
solo vocalists were quite well projected and
lively. Above average depth and ambience were
noted, but a trace of muddle was apparent in
the mid register, this increasing on loud passages.

Via the auxiliary input the clarity improved,
and tonally it was more neutral showing only
slight hardness. Fairly good stereo focus and
depth were demonstrated, but the bass was
probably the weakest point, sounding a touch
‘lumpy’ and inarticulare. The treble was
satisfactory.

The Creek could be driven hard, showing
good clipping tolerance, and it also coped with
the adverse loading in an acceptable manner.

CONCLUSIONS
At moderate disc modulation levels one cannot
deny this amplifier sounded quite presentable
— almost ‘Best Buy’ quality in view of its price.
However it suffers from an overload problem
which goes on to affect the sound on loud
recorded sections. Distortion is also high for a
hi-fi amplifier, and is believed to be responsible

for the slight ‘hardness’ and ‘muddle’ we noted.
Relying more on the sound than the test results,
[ can give the Creek a reserved recommenda-
tion, but feel personally that more work could
much improve this already promising design.

Note

Creek Audio Systems do not accept the validity of
our disc input overload measurements, stating that
the overload ‘problem’ we refer to does not exist
in actual practice. Various technical changes have
been made since we last reviewed the 4040 but as
yet these have not been evaluated in Choice.
*Phono sockets will be fitted for disc input from
Autumn '86.

TEST RESULTS

Integrated amplifier
35W(=15.5dBW)
20kH:

Power output
Rated power into 8ohms, maker’s spec

Power output 2CH: 1kHz

One channel, 8ohm load _ 15.5dBW 16.1dBW 16.04BW
Both channels, 4ohm load 11.0dBW 13.9dBW 13.2dBW
One channel, 2ohms, pulsed 8.5dBW 12.0dBW 12.6dBW
Instantaneous peak current +10A -9A
Distortion

Total harmonic distortion, 20H: 1kHz  20kH:
at rated power, aux input —50dB —-57dB —38dB
Intermodulation, 19/20kHz, rated power, aux input —35dB
Intermodulation, 19/20kHz, at 0dBW, disc (mm) ___ see text
Noise

Disc (mm) input (IHF, CCIR weighted) -74dB
Aux/CD input (IHF, CCIR weighted) —75dB
Residual, unweighted (volume control at min) —61dB
DC output offset 2mV
Input overload 20H: 1kHz  20kH:
Disc (mm) input (IHF) 164B 15dB -3dB
Aux/CD input (IHF) ____ 17.9dB 18dB  17.9dB
Stereo separation

Disc input (mm) 69dB —67dB —43
Aux input 65dB —65dB  —40dB
Output impedance (damping) 0.03ohm  0.040hm 0.090hm
Channel balance, disc, at 1kHz 0.04dB
Volume/balance tracking 0dB —20dB  —60dB
Aux input 0.64B 0.2dB 5.1dB
Input data socket type sensitivity  loading

Disc (mm) input ____Phono 0.47mV  47kohms  220pF
Aux input DIN 70.4mV  54kohms —pF
Disc equalisation error, 30Hz-15kH:z +1.4dB, —0.5dB
Size (width, height, depth) __ 42x6x18cm
Typical price inc VAT £145

For graph references see issue No 39
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CROFT MICRO (Pre-amplifier only)

CROFT ACOUSTICS, 15 HARRISON ROAD, ERDINGT

-——TEL:(021) 373 1442—-

. BIRMINGHAM B249

he Micro is croft Acoustics’ least ex-

pensive product, and perhaps rates

as the world most value-conscious

valve pre-amplifier, though it still

might be considered a mite esoteric
for this Best Buy Guide appearance. Drawing on
Croft’s experience in designing and manufactur-
ing upmarket products, the only compromise
involved in the Micro’s construction appears to
be in the case.

This Pre-amp offers a single moving-magnet
disc input (just adequate for the higher output
moving-coil cartridges provided the power amp
sensitivity is healthy enough), plus CD, tuner
and tape. No balance or tone controls are
included.

Inside, the hardwired construction (using
single strand wire) is to a high standard
throughout, with all power supplies fully
regulated, while audiophile-grade capacitors are
used in the RIAA disc equalisation and coup-
ling networks. Each disc input uses a double
triode, with shunt feedback equalisation, and
the line stage has unity gain, comprising a
simple cathode-follower buffer. With some
sources, the auxiliary input gain may be too low
and the intending purchaser should therefore
check compatibility with other equipment.
Compact Disc will be fine but some tuners or
cassette decks may prove too quiet in the
context of a given system combination.

LLAB REPORT

Measured performance was to a textbook
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standard, with negligible distortion and satis-
factory overload margins, although the latter
deteriorated at high frequencies. Channel
separation was fine, while signal-to-noise ratios
were particularly good. Output impedance was
satisfactorily low, and sufficient for selected cable
runs of up to five metres.

The RIAA equalisation was commendably
accurate at =0.2dB from 30Hz to 15kHz, rising
a little at ultrasonic frequencies, to +2.1dB at
100kHz. Note that the rated input sensitivities
were for a nominal 0.5V nominal IHF output
level.

SouND QUALITY
Both disc and auxiliary inputs set a very high
standard. On disc, the sound was lively and
dynamic, transparent and basically well
balanced. No specific weaknesses were observed.

A similar result was obtained via auxillary
(CD).

The bass showed drive and extension, with
the treble just a little ‘fuzzy’. Detail and depth
effects were fine and stereo images well-focused.
The sound proved notably unfatiguing, with a
stable, coherent quality. Background noise was
also satisfactorily low when used with moving-
coil cartridges of decent output such as the van

den Hul MCIO Super.

CONCLUSIONS
We really liked this modest pre-amp. If carefully
interfaced to a selected system, the sound quality
competed with some of the best pre-amplifiers

costing two or three times the price, and for the
valve enthusiast, the Micro is a godsend. An
exceptional product, it can only be strongly
recommended, as no Best Buy category exists
for separates!

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
4ohms and 2ohms is given in dBW (where
0dB=1W/), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Distortion

Total harmonic distortion, 20H:z 1kHz ~ 20kH:
at rated power, aux mput —76.0dB -78.3dB —76.5dB
Intermodulation, 19/20kHz, rated power, aux inpur ___ —93.1dB
Intermodulation, 19/20kHz, at OdBW, disc (mm) -41.0dB
Noise

Disc (mm) input (IHF, CCIR weighted) _____-735dB
Aux/CD input (IHF, CCIR weighted) —92.0dB
Residual, unweighted (volume control at min) —86.5dB
DC outpur oftset left OmV, right OmV
Input overload = 20H: 1kHz  20kH:
Disc (mm) input (IHF) 22.8dB 24.0dB 5.9dB
Aux/CD input (IHF) >20dB >20dB  >20dB
Stereo separation

Disc input (mm) 61.2dB 62.8dB  36.0dB
Aux input 101.3dB 82.0dB  57.3dB
Channel balance, disc, at 1kHz 0.37dB
Volume/balance tracking 0dB —-20dB  —60dB
Aux mnput 0.02dB 0.19dB  6.20dB
Input data socket type sensitivity loading

Disc (mm) input Phono 2.92mV  47kohms 110pF
Aux input Phono  550mV 480kohms 45pF

Output, pre-amp (tape) 11.1V max, 5000hms
Disc equalisation error, 30Hz-15kH:z +0.26dB, —0.164B
Size (width, height, depth) 25.5x7x18.5cm

Typical price inc VAT £150

For graph references see issue No 44
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DENON PMA-707

HAYDEN LABORATORIES, HAYDEN HOUSE, CHILTERN HILL, CHALFONT ST PETER, BUCKS SL9 9UG.

-——TEL:(0753) 888447

he Denon brand has recently been
making spectacular headway in the
hi-fi cassette deck market while
recent Denon tuners and cartridges
have been highly rated in previous
editions of Hi-Fi Choice. Historically the
company has not been particulary well known
in the UK for its amplifier designs, no doubt
the distributors are hoping that the £100
PMA-707 will put this right!
Immaculately finished in black, the '707 is
a compact integrated amplifier, with a rated
power output of 25W per channel into 8chms,
both channels driven. As might be expected,
the clearly-lettered front panel offers just basic
facilities — a headphone outlet is provided via
the usual % in front panel jack socket, and there
is provision for connecting two sets of speakers
and two tape decks with facilities for cross-
dubbing. Other inputs include LP disc (moving
magnet only), Compact Disc/video and tuner.
Speaker terminals are simple spring-clip devices,
while inputs are via the usual array of RCA
phono sockets. The disc input may be used with
or without a 12dB/octave subsonic filter, operat-
ing below 16Hz, and the single tone control
offers a useful loudness’ enhancement if desired.
Inside, this amplifier was better built than one
might have expected at the price, with through-
flow internal heatsinking, plus two generous
1000uF reservoir capacitors. The output stage
is direct-coupled complementary bi-polar, with
an integrated driver chip. The moving-magnet
analogue disc input RIAA equalisation is based
around a low-noise dual-channel integrated
circuit, and construction is a straightforward
single board with generous power transformer.

L.AB REPORT

Power delivery was quite respectable, exceeding

50W peak, with an excellent power bandwidth
plus realistic load tolerance and good peak
current capability. All measured distortions were
negligible and the noise levels were very good.
DC offset at the power amplifier was fine, with
the output impedance as specified. Disc over-
load was exemplary and the stereo channel
separation surprisingly good. The amp remained
good on channel balance except at the lowest
volume settings.

On the input side, the sensitivities were to
a sensible level, while the RIAA disc equalisa-
tion was also very good. The 707 performed
well on the 40Hz power test with negligible
supply modulation.

SOUND QUALITY

The 707 scored a straight ‘average’ on the
listening tests which was a significant achieve-
ment considering the price. Peak sound levels
reached a surprising 102dBA into 8ohms, with
a fair 4ohm delivery. The 707 sounded quite
lively and direct on CD, strong on detail but
weaker in terms of stereo focusing. A touch of
‘grit’ was audible in the treble while the bass
was about average in firmness and power.

Some loss in bass quality was observed wvia disc,
with a further loss in focus apparent in the
treble. Conversely, the sound retained a reason-
able level of interest with a generally solid, tidy
effect.

CONCLUSIONS
This cheerful-sounding amplifier performed well
on lab tests; the power delivery was pretty good
and the basic performance was finely specified.
A solid, dependable budget amplifier, it rose well
above the ‘rack system’ class and merits Best Buy
status.

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
40hms and 2ohms is given in dBW (where
0dB=1W), without adding 3dB or 6dB respectively,

as in usual ‘power” ratings.

TEST RESULTS

Integrated amplifier

25W(=14dBW)

Power output
Rated power into 8ohms, maker’s spec

Poweroutput _ 20H: 1kHz  20kH:
One channel, 8ohm load ______ 16.9dBW 17.0dBW 16.7dBW
Both channels, 4ohm load _____ 13.2dBW 13.6dBW 13.2dBW
One channel, 2ohms, pulsed —dBW 13.1dBW —dBW
Instantaneous peak current +7.6A —7.2A
Distortion

Toral harmonic distortion, 20H: 1kHz  20kH:
at rated power, aux nput —81.0dB  —84.5dB —69.9dB
Intermodulation, 19/20kHz, rated power, aux input ____—81.6dB
Intermodulation, 19/20kk t OdBW, disc (mm) ___ —91.6dB
Intermodulation, 19/20kHz, at 0dBW, disc (me) ___ —dB
Noise

Disc (mm) input (IHF, CCIR weighted) _ —695dB
Disc (mc) input (IHF, CCIR weighted) _ —-dB
Aux/CD input (IHF, CCIR weighted) 76.64B
Residual, unweighted (volume control at min) __—85.4dB

DC output oftset _left 2mV. night 11mV

DC oftset, pre-amp left =mV, right —mV

Input overload — 20Hz 1kHz  20kH:
Disc (mm) input (IHF) 32.2dB 31.5dB 30.8dB
Disc (mc) input (IHF) JdB dB —-dB
Aux/CD input (IHF) >204B >20dB  >20dB
Stereo separation

Disc input (mm) _ 86.2dB 79.7dB  49.4dB
Auxinput ___ 87.2dB 75.8dB  49.7dB
Qutput impedance (damping) __0.150hm  0.150hm 0.120hm
Channel balance, disc, at 1kHz _  0.11drF
Volume/balance tracking 0dB —20dB 60dI
Aux input 0.03dB 0.07dB  3.92dB
Input data socket type  sensitivity  loading

Disc (mm) input Phono  0.54mV  45kohms 300pF
Disc (mc) input® nl/a nfa mV nfa kohms  n/a nF
Aux input Phono  32.5mV  54kohms 200pF
Power amp _____ nla nfa mV nfa kohms  n/a pF
Output, pre-amp (tape) __ 9.5V max, —ohms

Disc equalisation error, 30Hz-15kHz
Size (width, height, depth)
Typical price inc VAT

+QdB, -0.404B
43.5x9%x27cm
£100

For graph references see issue No 44
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A MPULTIFTIERS

HARMAN-KARDON PM645

HARMAN (AUDIO) UK LTD, MILL STREET, SLOUGH, BERKS SL2 5DD.

-——TEL:(0753) 76911 ——-

arman Kardon amplifier models

have enjoyed a good run of

favourable reviews in previous Hi-

Fi Choice issues, and have been

well received elsewhere. The
design of the successful PM-640, '650 and '660
models was partly based on research by the
designer Matti Otala which indicated a need
for higher peak current capability than had
previously been thought necessary, to allow an
amplifier to drive a ‘real’ loudspeaker load under
dynamic conditions. These original ‘high peak
current’ models have been updated somewhat,
as the addition of ‘5" to the model numbers
indicates, and to represent the current series we
have chosen the PM-645.

At around £190, the '645 enters a crowded
and competitive part of the market, but does
come fully equipped and very well finished.
Built for the American company in Japan (by
the Silver Corporation), it is handsomely
presented in a pale gold anodised livery. It is
rated at 40W (16dBW) per channel and claims
high output current capability as a major design
feature, making it suitable for a wide range of
speakers, and will happily tolerate two sets of
loudspeakers of normal impedance rating.

No moving-coil input is present but the
remaining line-up of facilities is comprehensive
enough. Tone controls are provided together
with a headphone outlet and switching for two
independent sets of loudspeakers. The ‘bass
contour adds ‘loudness’ compensation, while
both subsonic and treble cut filters are present.
In addition to CD, tuner and disc inputs, two
tape decks may be connected. The inputs are
the usual RCA phono sockets and speaker
connection uses binding posts.

Inside, a generously sized power transformer
feeds a complementary, bi-polar, direct-coupled
output stage. A considerable number of printed
circuit boards have many cable harnesses,
involving long signal paths. It is surprising how
complex the construction of a straightforward
amplifier such as this can be made. However,
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the quality of workmanship is high.

LAB REPORT
Confirming the listening results, this amplifier
provides almost 95W (19.5dBW) peak into
8ohms, with almost the same available into
2ohms! Superb load tolerance this, with peak
current of 20A available. Power bandwidth was
excellent. Distortion levels were moderate and
unexceptional, with fine noise levels. DC offset
was held to a low level. The output impedance
of the power amplifier was negligible throughout
the band. Input overload margins were fine
while good stereo separation figures were also
recorded. There were no problems with channel
balance or input sensitivities and their associate
impedances.

The power supply modulation result could
have been better. RIAA equalisation was
however to a good standard, measuring +0.8,
—0.3dB, showing some mild bass lift.

SOUND QUALITY

Rating a straight ‘good’ in the listening tests,
the '645 did pretty well, perhaps better than one
would have predicted from a view of its interior!
It proved capable of good sound levels,
contradicting its modest specification, reaching
104 and 103dBA with 8 and 40hm loads. Slight
mechanical hum was audible, however.
Considered well balanced on both cartridge and
CD inputs, it could portray a fair proportion of
the depth and ambience in the programme,
while stereo images were stable and well-focused.

Bass was generally good if a little lightweight,
while the treble quality was well above average.
In the mid the tonal balance was pitched higher
than normal with some veiling of fine detail.

CONCLUSIONS

This competent amplifier performed well

virtually all aspects of testing. Its output power
was rather generous and furthermore it could
be provided to a wide range of loads, including

double sets of 8ohm loudspeakers. The construc-
tional quality and finish were to the usual high
standard so recommendation is the appropriate
outcome, though the recent price increase has
reduced competitiveness.

Test measurements

To show how well the amplifier sustains its Sohm
output into real loudspeaker loads, the level into
40ohms and 2ohms is given in dBW (where
0dB=1W), without adding 3dB or 6dB respectively

as in usual ‘power’ ratings.

TEST RESULTS

Integrated amplitier

40W(=164dBW)

Power output
Rated power into 8ohms, maker’s spec

Power output _____ 20H: 1kHz  20kH:
One channel, 8ohm load 18.0dBW 18.0dBW 17.9dBW
Both channels, 4ohm load ___ 15.2dBW 16.0dBW 15.8dBW
One channel, 2ohms, pulsed dBW 19.5dBW —dBW
Instantaneous peak current +19.0A -225A
Distortion

Total harmonic distortion, 20H: 1kHz ~ 20kH:
at rated power, aux input —62.0dB —62.9dB —62.7dB
Intermodulation, 19/20kHz. rated power, aux input __—66.2dB
Intermodulation, 19/20kH:z, at 0dBW, disc (mm) —69.0dB
Intermodulation, 19/20kHz, at 0dBW, disc (mc) —dB
Noise

Disc (mm) input (IHF, CCIR weighted) , 71.7dB
Disc (mc) input (IHF, CCIR weighted) —dB
Aux/CD input (IHF, CCIR weighted) —73.9dB
Residual, unweighted (volume control at min) —74.5dB

lefe 12mV, right SmV
lett —mV, right —mV

DC output oftset
DC oftset, pre-amp __

Input overload 20H: 1kHz: ~ 20kH:
Disc (mm) input (IHF) _ 29.3dB 295dB  29.5dB
Disc (mc) put (IHF) n/a dB nfa dB n/a dB
Aux/CD input (IHF) ___ >20dB >20dB  >20dB
Stereo separation

Disc input (mm) 55.0dB* 83.3dB  61.3dB
Aux mput 52.3dB* 77.1dB 53.8dB
Output impedance (damping)______ 0.10ohm  0.10ohm 0.130hm
Channel balance, disc, at TkHz 0.52dB
Volume/balance tracking 0dB —204dB 60dB
Aux input _ 0.01dB 0.52dB 091dB
Input data socket type sensitivity  loading

Disc (mm) input Phono 0.35mV  47kohms —pF
Disc (mc) input — mV —ohms —nF
Aux input _ Phono 21.0mV  —kohms —pF
Power amp  _ — —mV  —kohms —pF

9.13V max, —ohms
+0.87dB, —0.30dB
__44x10x36cm

£189

Output, pre-amp (tape)
Disc equalisation error, 30H:z-15kH:
Size (width, height, depth).

Typical price inc VAT

*ln( noise

For graph references see issue No 44



A M PULTVFTIERS

MISSION CYRUS ONE

CYRUS ELECTRONICS LTD, STONEHILL, HUNTINGDON, CAMBS PEI8 6ED.

-—TEL:(0480) 57477T—— -

he distinct resemblance in the

appearance between the Cyrus One

and the now superceded 778 is not

accidental. However, almost no-

thing of the 778 remains as regards
internal design, for the Cyrus represents a new
approach on the part of Mission's designer, in
returning to normal transistors (rather than
MOSFETS) for the output stage. Rated output
is a modest 30W (14.5dBW) while the amplifier
is also distinguished by the inclusion of a
variable gain disc input that is quiet enough to
carry out a reasonable job with medium output
moving coil cartridges.

Largely constructed from plastic casings this
design is particularly compact. Input facilities
are comprehensive (all phono sockets) and it
also has a versatile ‘record out’ selector which
can delete the recorder from the signal path
when not in use.

Inside, the direct coupled complementary
output amplifiers are fed from a single dual-rail
power supply energised by a good quality toreidal
transformer. Fast 15A output transistors are used
with a 70 MHz FT. No line amplifier is present;
instead the power amp is run at a higher than
usual gain while the line inputs are fed directly
to the medium impedance volume control.

The disc amplifier is based on a 5334
integrated circuit, with evident use of high
quality metal film resistors and selected audio
grade coupling capacitors.

LLAB REPORT
The specified rating was comfortably exceeded,
with a peak power of 17dBW into 8ohms and
a full power bandwidth ‘cruising’ power of almost
16dBW (40W/). Fully driven into 4ohms, the
power supply sagged with the level down to
13dBW overall. The 12.5dBW output into
2ohms was reasonably healthy coupled with a
decent +11, —10A peak current.

All the distortion results were generally good
except on me, where the —58dB recorded could
be considered marginal; OK only for the
healthier-output models such as the Ortofon
MCIO Super. DC offsets were negligible, while
input overload margins were fine. Channel
separation was strangely and deliberately just
average at around 45dB, though this did not
appear to spoil the sound!

Channel balance was very good with a
uniform RIAA equalisation showing just a
touch of bass and treble cut. A subsonic filter
was included. Note that the disc input impe-
dance remained constant regardless of the mc
or mm operation. The auxiliary setting was well
matched to CD sources. Ripple rejection was
just average at —84dB judging by the 40H:
4ohm power spectrogram.

SOUND QUALITY

Almost from the outset, the high sound standard
set by the One was well appreciated. Here was
a musical, transparent amplifier of adequate size
which conveyed a decent measure of depth,
space and ambience in the stereo sound stage.
Focusing was good, and its overall character was
relatively neutral, remaining so throughout its
usable and surprisingly wide dynamic range.
Moderate clipping overload seemed hardly to
affect the sound.

Very little deterioration was noted wvia disc.
The clean, confident and slightly lightweight
character remained; such a performance in fact
came close to rivalling some of the costly
recommended separates.

CONCLUSIONS
Reauditioned for 1986, the Cyrus One showed
some detail improvements including better bias
tracking. Whatever the reason, the One has
again moved upwards, with listening test scores
indicating a 15% sonic improvement which was

rather surprising. Once warm (5-10 minutes) the
amplifier establishes the reference standard for
its category. Dynamic and musical, it won't com-
promise even an expensive audio system and is
therefore a strong Best Buy.

Test measurements

To show how well the amplifier sustains its Sohm
output into real loudspeaker loads, the level into
4ohms and 2ohms is gven in dBW (where
OdB=1W/), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Integrated amplitier
25W(=14dBW)

Power output
Rated power o Bohms, maker's spec

Power output _ 20H: 1kHz  20kH:
One channel, Bohm load 15.9dBW" 16.5dBW 16.3dBW
Both channels, 4ohm load [3.0dBW" 13.7dBW 13.4dBW
One channel, 2ohms, pulsed dBW 12.5dBW JdBW
Instantancous peak current +11A 10A
Distortion

Total harmonic distortion, 20H: 1kH:  20kH:
ar rated power, aux input —90dB 92dB -72dB
Intermodulation, 19/20kHz, rated power, aux nput —90dB
Intermodulation, 19/20kHz, ar 0dBW, disc (mm) —90dB
Intermodulation, 19/20kHz, ar 0dBW, disc (mc) -90dB
Noise

Dise (mm) mput (IHE, CCIR weighted) o 72dB
Dise (me) input (I1HF, CCIR weighted) -38dB
Aux/CD mpur (IHF, CCIR weighred) 77dB
Residual, unweighted (volume control atmin) _— —75dB
DC outpur oftset lete 6mV, night TmV
Input overload 20H: 1kHz  20kH:
Disc (mm) mput ({HF) 311B 284B 25dB
Dise (me) mpur (IHF) o 30dB 284B 284B
Aux/CD input (IHF) >20dB >20dB >20dB
Stereo separation

Disc nput (mm) 47dB +47dB 484B
Aux input N _ —42dB 43dB 42dB
Ourput impedance (damping) 0.050hm  0.05%0hm 0.060hm
Channel halance, disc, at TkHz 0.2dB
Volume/balance tracking Q0dB 204B 60dB
Aux nput 0.05dB 14B 3dB
Input data socket type sensitivity loading

Dise (mm) mput Phono  0.4mV  47kohms 280pF
Dise (me) mpur* Phono 0.04mV  47kohms  280pF
Aux nput __ Phono  64mV  —kohms —pk
Poweramp nla nfa mV n/a kohms  n/a pk

Qutput, pre-amp = =V max, —ohms

Disc equalsation error, 30Hz=-15kHz +0dB, — 1.64B
Stze (width, hewght, depeh) o 21x9x 34em
Typical price ne VAT _____ g0

For graph references see issue No 44
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A M PLTVFTIUERS

MISSION CYRUS TWO AND PSX

CYRUS ELECTRONICS LTD, STONEHILL, HUNTINGDON, CAMBS PEI8 6ED.

- —TEL:(0480) 57477 —— -

ission’s Cyrus One and Two
look very similar but important
internal differences distinguish
them, as well as the matter of
some £150 sterling! For the
Two, the output level hasbeen increased to S0W
(17dBW) and output current has also been
doubled. Higher quality components are used
while the disc stage has also been extensively
upgraded to produce an 11dB improvement in
noise level via mc with optimised input loading.
Two large selector switches dominate the front
panel, one for the sources and the other for
record ‘out’. No balance, tone or any other
controls are present, save for volume.

The internal construction follows the ‘One,
using a single printed circuit board, plus a large
Holden and Fisher toroidal mains transformer.
The direct coupled output uses fast
complementary output transistors in classic class
A/B mode while the single power supply is
shared between the channels. Input connections
are phono, the speakers connected via large
4mm socket/binding posts which are located
rather too close together. Mains input is via an
I[EC socket and matching cable, while a
headphone outlet is located on the back panel.
(This is not as inconvenient as it sounds, since
the rear panel is an accessible horizontal ledge.)

LLAB REPORT

Producing close on 18dBW on peaks, the Two
happily drove the 8ohm load to 17.6dBW over
the test power bandwidth. A significant 3dB loss
in level was noted into 4ohms, both channels
driven, suggesting the transtormer could be
larger (a special booster pack is now available
— the optional PSX). The pulsed rating on
20hms showed a little more than 2dB loss,
confirming the worthwhile peak current rating
of +22.5, —17.5A (the asymmetry would be
advantageous if reversed in polarity). Load
tolerance was good.

Both types of measured distortion were very
low, particularly the high frequency inter-
modulation. Input noise levels were fine,
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including moving coil, while the DC offset at
the speaker terminals was held to a satistactory
level. Input overload levels were ample, and the
overall output impedance was held to a
negligible value. As with the One, channel
separation was held at a constant but satistactory
average of 45dB, but a channel imbalance of
1.8dB was noted on disc, although this was said
to be atypical.

Volume tracking was fine except at low
settings and a better potentiometer would be
an advantage here. All input loadings and
sensitivities were to a sensible standard, while
disc equalisation was accurate with a subsonic
rolloff plus a touch of HF rolloff. The
significance of the 40Hz power spectrum is not
yet well established, but here the Cyrus Two was
unexceptional.

SOuND QUALITY

One word sums up this remarkable amplifier:
impressive! Good as the Cyrus One undoubtedly
is, the Two is in another class altogether. The
sound stage was spacious and deep, showing fine
ambience, focus and breadth. It was transparent
and produced much fine detail, remaining
neutral and highly confident over the whole
frequency range. It could also be driven hard
without audible distress.

Maximum sound levels of 103dBA and
101.5dBA into an adverse load were obtained
and it also clipped well. The fine quality held
up well via disc. The tonal character was slightly
bright with a touch of mid ‘thinness’, but lacked
the usual hardness or brittleness often
encountered with moderately priced gear. It
could also do fair justice to some substantially
good cartridges such as the van den Hul MCIQ,
costing as much as the amplifier!

CONCLUSIONS
Reassessed for 1986 the Cyrus Two provided an
improved performance and remains quite
exceptional in sound quality terms. Adding the
PSX (a larger, separate power supply for the
power amp section) we have a pre- and power-

amp combination of slightly greater power
delivery and a still better sound, and in this
guise the Cyrus is edging towards true audiophile
territory, but still at a realistic price. The Cyrus
Two commands a Best Buy rating while the PSX
system is also strongly recommended.

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
40hms and 2ohms is given in dBW (where
0dB=1W), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Integrated amplitier

S50W(=17dBW)

Power output
Rared power into Bohms, maker's spec

Power output o . 20H: 1kHz  20kH:
One channel, 8ohm load 17.7dBW  17.8dBW 17.6dBW
Both channels, 4ohm load 14.4dBW  14.708W 14.6dBW
One channel, 20hms, pulsed dBW  15.4dBW JdBW
Instantaneous peak current +225A 175A
Distortion

Total harmonic distortion, IkH:  20kH:
at rated power, aux inpur 80dB 75dB
Intermodulation, 19/20kHz, rated power, aux nput > 90dB
Intermodulation, 19/20kHz, ar 0dBW, disc (mm) > -90dB
Intermodulation, 19/20kHz, at 0dBW. disc¢ (m¢) > 90dB
Noise

Dise (mm) mput (IHF, CCIR weighted) - ___—76.0dB
Dise (me) input (IHF, CCIR weighted) —69.0dB
Aux/CD input (IHF, CCIR weighted) _ 30.0dB
Residual, unweighted (volume control ar min) __—73.0dB
DC output ottset B lett —26mV, nght 13mV
DC ottset, pre-amp lett n/a mV, right n/a mV
Input overload 20H: 1kHz 20kH:
Dise (mm) input (IHF) ____ 33.0dB 36.0dB 36.0dB
Dise (me) pur (IHF) 26.0dR 23.0dB 23.0dR
Aux/CD input (IHF) >20dB >20dB >20dB
Stereo separation

Dise mput (mm) _ 470dB 47.0dB 0 46.0dB
Aux input = = 43.5dB 43.0dB 42.0dB
Output impedance (damping) Q.150hm  O.150hm Q.150hm
Channel balance, disc, at 1kHz 1.8dB
Volume/balance tracking QdB 20dB 60dB
Aux input Q.064B Q.1dB 5 0dB
Input data socket type  sensioviey loading

Dise (mm) mnput Phono 0.33mV  47kohms  260pk
Dise (me) mput Phono 0.023mV  4700hms Tpt
Aux mput Phono  60.0m\V 14.0kohms  300pF
Power amp } mV  —kohms pl
Qutput, pre-amp (tape) I 75.0V max, 7000hms
Dise equalisation error, 30Hz-15kHz _+0dB 1.04B
Size (width, height, depth) 21 x9x 34cm
Typical price me VAT £300 (L5000 with PSX)

For graph references see issue No 44



A MPLTIVFTIERS

MUSICALFIDELITY A1

MusICAL FIDELITY, UNIT 16, OLYMPIC TRADING ESTATE, FULTON ROAD, WEMBLEY HAY9 OND
- —TEL:01-900 2999——— -

ith a rated 20W per channel,

the Musical Fidelity Al is

one of the smallest amplitiers

in Choice yet its price exceeds

£200. In return, however, it
sets out to offer a high standard of sound qualiry,
based primarily on the tull class A output stage.
Enough standing current flows continuously
through the output stage to always meet the
rated load demand and to help dissipate the
large amounts at heat generated, the whole top
surface is a tinely tinned satin black radiating
surtace.

A 'straight line design, the Al's only controls
are for volume and input selection. All inputs
are via RCA phono sockets; speaker outputs are
4mm sockets. Tape, auxiliary/tuner, CD and disc
inputs are provided, and the latter may be
switched for moving magnet or moving-coil
sensitivities, and the relevant loadings.

With the input stage executed in integrated
circuits, the bi-polar output stage is direct-
coupled complementary. The power supply is
shared berween channels and energised by a size-
able toroidal transtormer.

Atter prolonged use this amplifier runs rather
hot — too hot in fact to touch comfortably, and
under no circumstances should it be covered:
LP’s melt readily on it! | suggested a thermal
trip to safeguard against overheating, and this
is now a production teature.

L.AB REPORT

The rated output was met into 8ohms, but the
level tell signiticantly into 4ohms, effectively to
under halt power here. Peak current was a
modest =3.8A, which was just sutticient tor
4—8ohm speakers under peak programme condi-
tions. At rated power, distortion levels were a
satisfactory —50dB or 0.3%. It was tine on inter-
modulation except via moving-coil, this result
due to premature overload. Noise levels were

tine while the output offset was satistactorily low.
Input overloads were tine in practice while the
stereo separations were particularly good.

Channel balance was accurate and the input
sensitivities were judged sensibly. The output
impedance was higher than average at a typical
0.40hms, and this could marginally attect the
tonal balance of some loudspeakers.

[t performed well with respect to the 40H:z
modulation tests, showing a very clean output
at a modest power level. But the RIAA equal-
isation was less satistactory. Both bass and treble

were somewhat curtailed, the bass particularly
so via the moving-coil input, this heard on
audition. Indeed, via moving-coil the bass rolled
away below the 100Hz and was already —4dB
by 50H:z.

SOuUND QLJALITY
Pertorming well in the listening tests, the Al
could produce higher sound levels than expected
— up to a satistactory 96dBA (4ohms), though
higher impedance loads are preterred. Mild
transtormer hum was noted.

On Compact Disc/auxiliary, this amplitier
proved to have a respectable bass quality plus
pleasant  transparency. depth and
ambience was present in the stereo sound stage.
Well-tocused, it natural,
arriculate quality.

The sound quality suttered a little via the disc
input, with less midrange sweetness and some
sottening in the bass. Via moving-coil, a turther
loss occurred, and here the bass was disappoint-
ingly weak. The characteristic treble delicacy
and stereo depth remained, however.

Good

also  possessed  a

CONCLUSIONS
Close to Best Buy rterritory, the Al acrually
missed this ultimate rating due to its weaker per-
tormance on the moving-coil input. At the
price, the power level was also on the low side.

Conversely, it did live up to its maker’s name,
providing, sweet musical and transparent sounds
of fine sterco quality, these qualities securing
tirm recommendation.

Test measurements

To show how well the amplifier sustains its S8ohm
output into real loudspeaker loads, the level into
4ohms and 20hms is given in dBW’ (where
0dB=1W), without adding 3dB or 6dB respectively,

as i wsual ‘power’ ratings.

TEST RESULTS

Integrared amplifier

20W(=13.5dBW)

Power output
Rated power into 8ohms, maker's spec

Power output 20H: 1kHz  20kH:
One channel, 8ohm load 13.8dBW 13.7dBW 13.5dBW
Both channels, 4ohm load 8.7dBW  8.9dBW 8.8dBW
One channel, 2ohms, pulsed JdBW 8 3dBW JBW
[nstuntiancous peak current +4.0A 3.6A
Distortion

Toral harmonic distortion, 1kH: 20kH:
at rared power, aux nput 50.0dB —352.0dB —50 0dB
Intermodulation, 19/20kH:=, rated power, aux input 62 +dB
Intermodulation, 19/20kHz, at OdBW', dise (mm) 71 9dB
Intermodulanion, 19/20kHz, ar OdBW/, dise (md) 26.0dB
Noise

[Dise (mm) inpur (IHE, CCIR weighted) - 700dB
Dise (me) mput (HHF, CCIR weighted) 67.0dB
Aun/CD inpur (IHF, CCIR weighted) 82.7dR
Residual, unwerchred (volume control at min) 76.24B
DC output ottset lett 26mV, right 4m\
DC ottset, pre-amp lett nfa mV, nght n/a mV
Input overload 20H: TkH: 20kH:
Dise (mm) mpur (IHEF) 21.6dB 299dB  29.8dB
Dise (me) inpur (IHE)* 25.3dB 258.6dB  23.0dB
Aux/CD mpur (IHEF) >20dB >20dB >20dB
Stereo separation

Dis¢ mput (me) 66.9dB* 92 8dB  65.5dB
Aux input 66.6dB*  933dB  68.4dB
Output mmpedance (damping) O370hm Q.4 Tohm O4tohm
Channel balance, dise, ar 1kH:z 0.15dB
Volume/balance tracking 0dB 20dB  —60dBR
Aux mpur Q.15dB O.12dB 1 64dR
Input data socket type  sensitiviry loading

Dise (mm) npur 0 43m\ 47kohms 120pk
Disc (me) mput Q.04mV 120kohms  0.20nk
Aux npur 23mV  46kohms  30pF
Output, pre-amp (tape) 7.5V max, —ohms
Dise equalisanion error, 30Hz-15kH: +Q0dB, —2.754B
Size (width, height, depth) 41x6.5% 26cn
Tvpical price inc VAT £209

FINC Noise

For graph references see issue No 44
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A M P LTVFTITUERS

MYST TMA3

MYST LTD, THE OLD SURVEYOR'S OFFICE, WEOBLEY, HEREFORD.
-——TEL:(054431) 8811 ———-

w. o

ith the price held to £250 for

1986, the TMA3 is an

example of an amplifier built

to very high standards but in

low production volumes. The
company concerned is a small bur dedicated,
and have designed this no-trills, low-line
integrated amplifier to give a normal-use output
of 40W per channel.

Appearance is distinctive, with a cobalt blue
case complemented by a satin silver alloy front
panel; black finish is now available at a slightly
higher price. The controls are reduced to a bare
minimum, namely power, volume and just two
selector buttons whose various combinations
produce tape, tuner, CD and LP disc. All inputs
are DIN sockets except for LP disc.

Internal construction is a model of its kind
with neat cabling, clear layout, and fully
shrouded mains wiring and contacts. Both
moving coil and moving magnet cartridges are
catered for by plug-in boards, and various loading
requirements may be readily met.

A combination of integrated circuit and
discrete transistor technology is employed, each
where considered appropriate. Via me the input
is a virtual earth or shunt feedback current
input, considered by many to be the ideal
loading, and an input buffer is placed before the
RIAA equaliser stage. The moving-magnet
offers the normal cartridge loading.

The CD input bypasses the line butter and
is fed directly to the power amplifier via the
volume control. The impedance here is a
satistactory 12kohms while the normal auxiliary
input is higher at 17kohms.

Remarkably simple, the power amplifier is
based on a classic Hitachi circuit, with only five
transistors.  The output is direct coupled
complementary with Hitachi 2SK226/2S]82
MOSFET output devices coupled to the
speakers via a 2.5amp quick blow fuse.

LAB REPORT )

Rated output was comtfortably exceeded, with

63

the peak programme output near to 17dBW
(50W) per channel with an excellent power
bandwidth shown at 16.7dBW. The output held
well into 4ohms, while the 20hm pulsed level
was only 2dB below the 8ohm result. The =12A
peak current was sufficient for the rating, and
good overall load tolerance was shown.
Harmonic distortion had deteriorated by
20kH:z, measuring only —50dB at full power
with considerable crossover etfects. The high
frequency intermodulation results were fine,
however, so distortion was not considered a real
cause for concern. Input noise levels were fine
while input overload levels were satisfactory.
Note that the mc figures relate to EMF at the
input, whereas in practice the shunt design
implies much better figures using a real cartridge.
Channel separation was above average, while
volume tracking was excellent. Above 200Hz,
the RIAA equalisation was most uniform, but
the subsonic filter rolloff incorporated rolls oft
a little early in the audible bass register, and may
account for the ‘light’ character via LP disc.

SounD QUALITY

Scoring above average, the TMA3 sounded a
tritle ‘lean’ even bright, in tonal balance terms,
but this did not impart noticeable ‘brittleness’
Tidy and well integrated in character, it provided
moderate depth to the stereo images, and above
average tocus. The bass was found to lack some
definition, and did not throw full ‘weight’

The quality held up well via disc (mm), but
via mc some additional loss of definition and
clarity was observed. It behaved well at full
power into the normal load, providing

102.5dBA, with 101dBA into the adverse load.

CONCLUSIONS
This excellently constructed,
integrated amplifier, offers well matched inputs,
no frills, and a dependable performance with
vood load tolerance. It should ofter a long lite,
and taking this in conjunction with the above
average sound quality, merits recommendation.

compact

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
4ohms and 2ohms is given in dBW (where
0dB=1W), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Integrated amphtier

35W(=15dBW)

Power output
Rated power into 8ohms, maker's spec

Power output S 20H: 1kH:z  20kH:
One channel, 8ohm load 16.7dBW 16 7dBW 16.7dBW
Both channels, 4ohm load ___ 14.2dBW 14.3dBW 14.3dBW
One channel, 2ohms, pulsed dBW 14.6dBW JBW
Instantaneous peak current o +12.0A 12.0A
Distortion

Total harmonic distortion 20H: 1kH: 20kH:

at rated power, aux input —80.0dB 68.0dB =50
Intermodulation, 19/20kHz, rated power, aux mput =75,
Incermodulation, 19/20kH:z, at OdBW, disc (mm) 77

19/20kHz, ar OdBW, dise (mc) 74

Intermodulation,
Noise

Dise (mm) mput (IHF, CCIR weighred) - 66.0dB
Disc (me) mput (IHF, CCIR weighrted) ___—66.0dB
Aux/CD mpur (IHF, CCIR weighred) ~ 72.0dB
Residual, unweighted (volume control ar min) ~78.0dB

. lete 13mV, nght 6mV
__lett milmV, night nilmV

DC outpur offser
DC oftset, pre-amp

Input overload . J0H: 1kH=  20kH:
Disc (mm) mput (IHF) _ 20.0dB 20.04B  20.0dB
Dise (me) input (IHF)* _ 10.0dB 6.0dB 6.0dB
Aux/CD input (IHF) - >20dB >20dB  >20dR
Stereo separation

Disc input (mm) 70.0dB 70.0dB  64.0dB
Aux input . 77.0dB 71.0dB 55.0d4B
Output impedince (damping) _ 0.0950hm - 0.0%hm Q.11ohm
Channel balance, dise, at 1TkHz B 0.4dB
Volume/balance tracking QdB 20dB —60dB
Auxmput— _ 03dB 0.2dB 0.1dB
Input data socket type  sensitivity  loading

Disc (mm) put Phono 63mV 47kohms 200pF
Dise (me) input* Phono  see text see text
Aux input __DIN  40.0mV —50.0kohms 110pF
Power amp _ nk nlamV  nfakohms nfapF
Qurput, pre-amp (tape) - _00.0V nuax, 0000hms
Dise equahsation error, 30Hz-15kH:z __ +0.084B, —0.55dB

43x21.5x6cm

Size (width, height, depth) =
250 (available in black at £275)

Typical price inc VAT

For graph references see issue No 44



A M PLTVFTITIERS

NAD 3120

NAD SALES COUSTEAU HOUSE, GREYCAINE ROAD, WATFORD WD2 4SB.

- ———TEL:(0923) 26499—— -

ollowing Rotel's lead the NAD

designers have taken a close look art

their 3020, and have obtained a

reduction in cost plus improvement in

sound quality by throwing some parts
away and simplifying the wiring. Essentially
therefore the 3120 is a version of the 3020 with
the tone controls omitted, as well as the LED
power level indicators and the balance control.
Refinements include the fitting of decent 4mm
socket/binding posts for speaker connection,
while output has been increased into 8ohm
loads. If the load is known to be more arduous,
a reduced 4ohm power setting can be selected
but in practice, unless such a load were to be
driven flat out indefinitely, the switch might just
as well be left on the 8ohm setting, with the
attendant benefits of increased headroom.
However if two sets of speakers are to be used
in parallel, the 4ohm setting is advisable.

A nominal moving coil facility is now in-
cluded, in addition to the usual moving magnet
cartridge input, the impedance remaining high
for both.

Robustly constructed, this amplifier is built
to normal commercial standards. The output
remains a direct coupled complementary with
metal cased 2N3055/2955 output transistors.
Gross thermal overload results in protection via
a thermal circuit breaker, which is self resetting.

LAB REPORT
Maximum subjectively assessed sound levels
vere noted as 102 and 99.5dBA which tied in
vell with the lab measured output power, well
tbove the conservative 20W (13.5dBW)
pecification. Peak 8ohm power exceeded 50W
vith a fine power bandwidth seen at the
7.1dBW level. The loss into 4ohms was mild
vhile the 2ohm pulsed output was quite
enerous, and still well above specification.

Substantial =14A current peaks were allowed
so the design remained as load tolerant as ever.
Distortions, both harmonic and intermodu-
lation were negligible. Noise levels were also
very good, suprisingly so in fact, via mc. The
DC oftset was satistactory while the amplifier’s
output resistance was typically low. Input
overload margins were ample, but stereo
separation was at a pretty average level.

Channel balance was fine even on the RIAA
equalisation which was also commendably
accurate. Channel tracking held to a close
tolerance over a wide range.

Input sensitivities and loadings were satisfac-
tory. Assessing the 40Hz spectrogram, the
grounding was clearly very good as no mains
ripple components could be seen down to the
instrument resolution of — 100dB.

SOUND QUALITY

Scores indicated a well above average perform-
ance which was a fine result for the price. Via
auxiliary it gave an open and lively impression
dynamics were well presented, with a pleasing
contrast shown between soft and loud passages.
Channel separation was stable and wide, while
the transparency was sufficient to portray
reasonable depth. On the debit side the bass
showed a touch of boom while the mid seemed
a little hard tonally and the treble was mildly
grainy.

Via disc, a very similar standard was achieved.
The stereo focus remained good, while recorded
ambience was nicely reproduced despite some
observed forwardness in the treble register.
Overall it was considered to show a significant
improvement over the 3020.

CONCLUSIONS
The 3120 performed well on test. It proved quite
powerful with a good adverse load tolerance and
could produce well focused ambient stereo

images. The price is moderate and in conjunc-
tion with its above average quality, indicates that
a Best Buy classification is still appropriate.

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
40hms and 20hms is given in dBW (where
0dB=1W), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS
Integrated amplifier
20W(=13.5dBW)
20H: 1kH:z  20kH:

Power output
Rated power into 8ohms, maker's spec

Power output ~

One channel, 8ohm load 17.1dBW 17.2dBW 17.2dBW
Both channels, 4ohm load 13 7dBW 14.8dBW 14.64BW
One channel, 2ohms, pulsed JdBW  14.8dBW JdBW
[nstantaneous peak current +14A 14A
Distortion

Total harmonie distortion, 20H: TkH:  20kH:
at rated power, aux mput —83dB —91dB 76dB
Intermodulation, 19/20kH:z, rated power, aux nput —80dB
Intermodulation, 19/20kHz, ar OdBW, disc (mm) 84dB
Inrermodulation, 19/20kHz, at 0dBW, dise (me) 83dB
Noise

Disc (mm) inpur (IHF, CCIR weighted) 80dB
Dise (me) input (IHE, CCIR weighred) 73dB
Aux/CD mput (IHF, CCIR weighred) . —80dB
Residual, unweighted (volume control ar min) 84dB

DC outpur oftset
DC ottset, pre-amp

lete 22mV, nght 24mV
__lett nfa mVnght nfa mV

Input overload 20H: 1kHz  20kH:
Disc (mm) mpur (IHF) 34dB 30dB 35dR
Dise (me) input (IHEF)* 32dB 334B 32dB
Aux/CD input (IHF) >20dB >20dB >20dB
Stereo separation

Dise input (mm) 50dB 464B 384B
Aux mput 50dB 50dB 45dB
Output impedance (damping) Q.190hm  Q.190hm 0.220hm

Channel halance, dise, ar 1kHz 0.2dB

Volume/balance tracking Q0dB AN 60dB
Aux iput S 0.5dB 0.3dB 1.64B
Input data socket type  sensitivity loading

Disc (mm) input Phono  0.55mV  47kohms 110pF
Dise (me) input® Phono 0.038mV  21kohms pF
Aux mput ____Phono  28mV  33kohms  100pF
e — Phono —mV  34kohms  1000pF

5V max, 1.70ohms
+Q0.1dB —Q.4dB
42x10x 24cm
_£119

Output, pre-amp (tape) 11/DIN

Dise equalisation error, 30Hz-15kHz
Size (width, height, depth) .
Typical price nc VAT

For graph references see issue No 44
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A M P LTV FTIUEDRS

NAIM NAIT

NAIMAUDIO LTD, SOUTHAMPTON ROAD, SALISBURY SP1 2LN.
-—TEL:(0722) 332266———-

he NAIT, Naim's inexpensive inte-
grated amplitier, offers an ‘unspeci-
fied" low output power, with a
‘straightline’ circut design format.
Tape tuner, and disc mm inputs are
provided, the first two in DIN and the disc in
phono. Controls comprise push-button selectors,
balance The unit is built in
traditional Naim extruded alloy case with black
textured finish and satin polished front edge.
The effect is simple and clean, this aspect also
retlected by the interior, which from an

and volume.

engineering viewpoint is most elegant.

A single printed circuit board is well laid out,
using good quality components. A roroidal
transformer  supplies the modest reservoir
capacitors, chosen to give a quick recovery as
well as high peak current capacity. The output
stage is fully complementary direct-coupled,
while the electronic protection integrates
voltage and current against time, and allows the
use of complex loads. In fact the circuitry is
largely borrowed from Naim's more costly
amplifier line.

LAB REPORT

Hearsay suggests a 15W programme rating
(12dBW), rhough Naim offer no specifications
whatever. Measurement indicated 13dBW over
the audio bandwidth, with a fair tolerance of
4ohm loading on continuous duty. The peak
current delivery was fine for the size of amplitier,
with the 8ohm peak output level measuring
13.5dBW and still holding up well at 11.3dBW
for the ‘extreme’ 2ohm load.

Harmonic distortion was just satisfactory at
20kHz, but improved at lower frequencies. Via
aux the full-power intermodulation was fine, but
via disc at a lower output it was less impressive.
The input signal level was closer to the disc
overload point in this test. Signal-to-noise ratios
were fine, though the disc input sensitivity was
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lower than average. Disc input overloads were
satisfactory and stereo separation about average,
with output impedence negligible and channel
balance good, except at the lowest volume
settings.

While the auxiliary frequency response was
essentially flat, the disc input showed a mildly
rising characteristic, with fair agreement to the
IEC rolloft in the bass. Mild lift around 7kH:
and a subjective treble rolloft of —1.5dB at
20kHz were also apparent. Such a response may
help to ‘flatter’ inexpensive mm  cartridges
however.

SOuND QUALITY

The NAIT was tound to produce a clear crisp
sound with a surprisingly good exposition of the
depth and atmosphere present on many record-
ings. It played louder than expected, louder in
tact than the peak programme ratings sugges-
ted, due to its good subjective behaviour into
mild clipping. For the normal loudspeaker load
it provided 97.5dBA, with 95.5dBA into the
adverse load.

Via disc the tonal balance was tritle thin, but
vocal detail was impressive with decent focus
and depth rendition. The bass was not pertect,
\/.'Cr 1t SCCIIlC&{ Hrrl(lllnre nl\k‘l gave a }_!()()Cl i“l[‘rc\‘
sion nonetheless. The treble was not too precise,
but did nor raise objections from the panelists.

On auxiliary input, the sound quality was
better still, with the detail and mid transparency
of this design remaining its strongest point.
Overall the eftect was that of a lively, involving
and musical sound, one which bore comparison
with some of the best.

CONCLUSIONS
Despite 1ts mild RIAA response aberration,
which in a sense is inextricably bound up with
any judgement of sound quality, and also bearing
in mind the modest output, the NAIT must

nevertheless be viewed very favourably. Possess-
ing an excellent build quality and good load tol-
erance, it also delivered a sound which stood
up well to its immediate competition, and it
went on to demolish a number of more expen-
sive and established performers. With little
hesitation, then, we give the NAIT a recom-
mendation. We were not, however, impressed
by the switch-on thumps from the loudspeakers!

Test measurements

To show how well the amplifier sustains its Sohm
output into real loudspeaker loads, the level into
4ohms and 20ohms is given in dBW (where
0dB=1W/), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS
Integrated amplitier
15W(=12.5dBW)
20H: TkH:z 20kH:

Power output
Rated power into Bohms, maker's spec

Power output

One channel, 8ohm load ____13.0dBW 13.3dBW 13.1dBW
Both channels, 4ohm load 10.0dBW  11.6dBW" 11.4dBW
One channel. 2ohms, pulsed 9.4dBW 11.3dBW 10.94BW
Instantaneous peak current +9A 9A
Distortion

Tortal harmonic distortion, 20H: 1kH:z 20kH:
at rated power, aux mput 684B 72dB -51dB
Intermodulation, 19/20kHz, rared power, aux input ____ —70dB
Inrermaodualarion, 19/20kH:z, at 0dBW, disc (mm) 52dR
Noise

Disc (mm) inpur (IHF. CCIR weighred) = 784B
Aux/CD input (IHF, CCIR weighted) — 804B
Residual, unweighred (volume control ar min) __—75dB
DC output oftser 2mV
Input overload _ 20H: 1kHz:  20kH:
Disc (mm) input (IHF)  _ i 25dB 25.5dB 24dB
Aux/CD input (IHF) >20dB >20dB >204B
Sterco separation

Disc input (mm) 694B 664B 504B

Aux input N 684B -66dB  —42dB
Output impedance (damping) 0.030hm  0.040hm 0.040hm
Channel halance, disc, catlkH: S ___0.3dB
Volume/balance tracking QdB 20dB —60dB
Aux input R QOdR 0.3dB 8.1dB
Input data socket type  sensitivity loading

Dise (mm) inpur Phono 0.52mV  46kohms 140pF
Aux mput - DIN 21.ImV  6lkohms 220pF
Disc eqgualisation error, 30Hz-15kH: __+0.5dB, >dB
Size (width, height, depth) 28X 22XT7.5cm
Typical price inc VAT . £242

For graph references see issue No 39



A MPLTITIVFTIERS

PROTON D540

VENTURA LEISURE LTD, VENTURA HOUSE, THE BROADWAY, OLD AMERSHAM, BUCKS.

-—TEL:(02403) 4602——— -

till a relatively new name on the UK

hi-fi scene, Proton is an American

brand mainly sourced in the Far East.

Although the products have much in

common with those of NAD, they are
distributed largely through different outlets at
retail level.

A compact, low profile integrated amplifier,
the 540 offers a nominal 40W per channel and
at first sight, looks rather pricey at £240.
However, there is more here than meets the eye;
like the NAD 2200 power amplifier (they are
related), it has a dramatic peak power capability
measuring 300W peak (24.5dBW), which only
fell away 1dB into a cruel 2ohm loading. In real
terms the latter tigure represents 850W peak per
channel from this unassuming design!

The 540 looks simple enough, but on opening
a small door in the front panel, a set of auxiliary
controls are revealed — bass, treble, balance,
loudness, monol/stereo and bass equalisation; this
last gives 10dB boost at 40Hz, intended for small
sealed-box speakers. Two sets of speakers may
be connected while separate selectors are used
for signal and tape record outputs. The inputs
include moving-magnet (with several capacit-
ance options), moving-coil (with loading
options), tuner, video, Compact Disc and two
tape decks.

Inside, the unit is tightly packed, with dual
mains transformers and 10,000uF reservoirs on
the high voltage supply. The signal routing is
very complex and extended, with many plugs
and sockerts, extender boards and harnesses. In
addition, a ‘bridge’ mode is incorporated, with
pre/power connectors, to allow use of an addi-
tional power amplifier. Robust output devices
are fitted.

LAB REPORT
The peak ratings have alrecady been noted but
the continuous ratings were also worth com-

menting on — for example, continuous output
was virtually double the spec at 80W and peak
current delivery was substantial at +33A! The
40Hz power spectrum was also very-creditable.

Both harmonic and intermodulation distor-
tion levels were negligible and good input
overload margins were also demonstrated. Input
noise levels were fine throughout, while DC
offsets were held to a very small value.

Channel separations were good, and the
amplifier also offered a negligible output
impedance. On channel balance, a close toler-
ance was held at all levels and inputs. Input
characreristics proved to be all in order,
including the versatile input loading options.
On RIAA equalisation, some mild treble loss
was observed wia moving-coil input, but in
general, the accuracy was good.

Sounp QuaLiTy

Achieving a quite respectable ‘good’ in the
auditioning, the quality was rated as consistent
via the various inputs, with CD having only a
slight lead. It could play loud — up to 107dBA
on the test loading — and proved to be solid
and competent. Bass was firm, the treble slightly
grainy and there was a trace of roughness in the
midrange.

Stereo focus was quite good, and worthwhile
levels of depth and ambience were portrayed.
Moreover, the 540 reproduced a good measure
of the dynamics and drive of the program we
tried.

CONCLUSIONS
This compact amplifier established a unique
niche for itself in this issue. Offering a decently
competent sound, it was highly versatile in
terms of sources, and also offered many other
facilities. A particular feature was the relatively
high peak program power output, exceeding
200W, which was held into some of the worst

speaker loads. Taken overall, the 540 offered
good wvalue and attained a solid
recommendation.

Test measurements

To show how well the amplifier sustains its Sohm
output mto real loudspeaker loads, the level into
40hms and 20hms is given in dBW (where
0dB=IW/), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Integrared amplifier
40W(=164BW")

20H: 1kH: 20kH:
_183dBW 18.44BW 18.1dBW

Power output
Rared power into 8ohms, maker's spec

Power output

One channel, 8ohm loag

Borh channels, 4ohm load __159dBW  16.5dBW 16.0dBW
One channel, 2ohms, pulsed —dBW 23.5dRW  —dRW
Instantancous peak current +325A —335A
Distortion

Tortal harmonic distortion, 20H: 1kHz  20kH:
at rared power, aux mput 85.0dB  —88.5dB —74.3dB
Intermodulation, 19/20kHz. rated power, aux input - 85.8dB
Intermodulation, 19/20kHz, at 0dBW, disc (mm) 84.3dB
Intermodulation, 19/20kHz, at OdBW, disc (mc) —50.7dR
Noise

Disc (mm) inpur (IHF, CCIR weighted) _ ____—76.6dB
Dise (me) mput (IHF, CCIR weighted) _ —69.2dB
Aux/CD mput (IHF, CCIR weighted) -80.4dB
Residual, unweighted (volume control at min) ~94.4dB

___lefr 4mV, nght 6mV
__left OmV, nght OmV

DC outpur oftset

DC oftset, pre-amp

Input overload = —- 20Hz IkHz  20kH:z
Dis¢ (mm) input (IHF) 35.3dB 345dB  33.5dB
Dise (me) input (IHF) 26.9dB 259dB  25.7dB
Aux/CD input (IHF) >20dB >20dB  >204B
Stereo separation

Disc input (mm) _ 48.24B 58.3dB  38.64B
Aux input 68.0dB 62.64B  40.7dB
Output impedance (damping) 0.080hm  0.060hm 0.260hm
Channel halance, disc, at TkHz _0.02dB
Volume/balance tracking QdB 20dB —60dR
Auxiinput oo =B 0.02dB 0.264B  0.19dB
Input data socket type  sensitiviry  loading

Disc (mm) input Phono  0.40mV  47kohms 200pF
Dise (me) input*® Phono 0.016mV 960ohms  0.7nF*
Auximput _ Phono 24.2mV 34.0kohms 140pF
Power amp ___ Phono  161mV  16kohms 35pF

14.8V max. —ohms
+0.05dB, —0.95dB
42 x8x32cm
E— X T

Output, pre-amp (tape)
Disc equalisation error, 30Hz-15kHz

Size (width, height, deprh)
Typical price inc VAT ___

For graph references see issue No 44
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OED A2308

P LIFTITIUERS

QED AUDIO PRODUCTS LTD, UNIT 12, ASHFORD INDUSTRIAL ESTATE, SHIELD ROAD, ASHFORD,

——MIDDLESEX TW15 1AU. TEL: ASHFORD 46236

DY 5y, AsiEen s390n

esigned and built in Britan, this

amplifier had the distinction of

just breaking the £100 barrier

when introduced, a price which

had previously been considered
uncommercial so far as UK manufacture is
concerned. The price is now £109, but with a
turther review imminent. In fact the A230 forms
part of a QED system, including turntable and
tuner and loudspeakers.

The amplifier is cased in black stove-
enamelled cover although for an extra £20 this
can be replaced by a real veneer sleeve of fine
quality. Front panel facilities include selector
buttons for disc (moving magnet), tuner CD, and
tape using phono socketry. No tone controls are
present, but a headphone outlet is, linked to one
set of 4mm speaker connections on the rear
panel. Another set of sockets is provided to
bypass the headphones, offering a more direct
path and claimed higher quality.

Interior construction was to a surprisingly
good standard. Not only are a number of high
quality parts used, but the mains wiring is
properly switched as well as shrouded. A top
quality toroidal mains transformer feeds a pair
of selected 4700uF capacitors. The disc stage
has an input buffer followed by a passive filter
for the high frequency part of the RIAA equal-
isation® An active stage follows, with the low
frequency section plus subsonic filtering, using
selected TLO 72 FET op amps. Employing Dar-
lington complementary triples, the output stage
is direct-coupled to the load and series tuses are
avoided. The differential input is filtered to
prevent slew limiting or associated latching in
the later amplifier stages.

LAB REPORT
Rated at 30W (14.5dBW) the A230 oftered a

*NB The disc input now has conventional single
stage RIAA equalisation using an NE5532 1C, 2%
polypropylene  capacitors and 1% metal film
TesIStOrs.

72

healthy output on test, approaching 16.5dBW
8ohms. A good 8ohm power bandwidth was
shown at 16dBW, with the loss in level at 40hms
being typically slight at 1.6dB, though it had
reached 4dB by 2ohms. Peak current was
generous for the size reaching =12.5A and
indicating a fine load tolerence. The 40H:z
power spectrogram was less encouraging, how-
ever and showed a high content of spurious
signals associated with the line frequency.

Distortion levels were satistactory as were the
input noise figures. DC offset should not cause
any problems, while input overload margins were
tine. Channel separation was better than average
but channel balance was less satisfactory, and
level tracking seriously deteriorated at low
volume settings. Input sensitivities and loadings
were fine.

Our sample proved to be extraordinarily accur-
ate on RIAA equalisation with nicely tailored
rolloffs at the band extremes. From 70H:z to
15kHz it met amazing =0.06dB limits for both
channels.

SounD QUALITY

Auditioned wvia the auxiliary input with selected
CD sources, this little amplifier gave a lively,
coherent  performance. Clarity was fine;
especially in the midband, and some depth and
ambience were present with scoring above
average here. The band extremes were a little
untidy — there was some softness in the bass
and a touch of ‘zing’ in the treble.

An equally promising standard was achieved
via the disc input. Clean and articulate, mid
detail was most presentable, and while the treble
hinted at brightness this was not excessive. A
touch of hardness did however creep in at higher

listening levels. Maximum sound levels of
100dBA (8ohms) and 98.5dB (4ohms) were ob-

tained on the listening tests.

CoNcLUSIONS/UPDATE

With a moderate price increase, the perform-
ance and finish have both been improved. Once

again this tolerant amplifier did well in the tests
and confidently retains its Best Buy rating. That
said, the LP disc input has recently been ex-
tensively revised, and this change has yet to be
evaluated in Choice.

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
40hms and 20hms is given in dBW (where
0dB=1W/), without adding 3dB or 6dB respectively,

as i usual ‘power’ ratings.

TEST RESULTS

Integrated amplitier

30W(=14.5dBW)

Power output
Rated power into 8ohms, maker's spec

Power output 20H: 1kHz 20kH:
One channel, 8ohm load 16.0dBW  16.3dBW 16.0dBW
Both channels, 4ohm load ____ 14dBW  14.8dBW 14.6dBW
ne channel, 2ohms, pulsed dBW 12.5dBW  —dBW
natantancous peak current B +12.56A —12.5A
Distortion

Total harmonic distortion, 20H: 1kHz  20kH:
at rated power, aux mput —85dB -71dB  —62dB
Intermodulation, 19/20kH:z, rated power, aux input —67dB
Intermodulation, 19/20kHz, at 0dBW’, disc (mm) —65dB
Intermodulation, 19/20kH:z, at 0dBW, disc (mc) n/a dB
Noise

Disc (mm) mput (IHF, CCIR weghted) S —67dB
Disc (me) input (IHF, CCIR weighted) n/a dB
Aux/CD input (IHF, CCIR weighted) = =72dB

Residual, unweighted (volume control at min) —75dB
DC outpur offset __left 5mV, right 23mV
DC oftset, pre-amp _ left nfa mV, right nfa mV

Input overload e o 20H: 1kHz  20kH:
Disc (mm) mput (IHF) _ 31dB 29dB 264B
Disc (mc) inpur (IHF)* n/a dB nfadB  nla dB
Aux/CD input (IHF) = >20dB >20dB  >20d4B
Stereo separation

Disc input (mm) 73dB 72dB 44dB
Aux input e N 65dB 664dB 54dB
Output impedance (damping) 0.550hm  0.050hm 0.060hm
Channel halance, disc, at 1TkHz _____ _ 0.64B
Volume/balance tracking 0dB 20dB —-604B
Aux input 0.2dB 0.5dB 10dB
Input data socket type sensitivity  loading

Disc (mm) input Phono  0.6mV  47kohms 70pF
Disc (mc) input* n/a nfa mV n/a kohms  nf/a pF
Aux input __DIN  40mV  52kohms 50pF
Power amp = nla nfa mV nfa kohms  n/a pF

5V max, -ohms
+0dB, —1dB
35.5x7x24.5¢cm
£109

Output, pre-amp (tape)

Disc equalisation error, 30H:z-15kH:z
Size (width, height, depth)

Tvpical price inc VAT ~

For graph references see issue No 44



A M PLTIVFTIER RS

QED AuDIO PRODUCTS LTD, UNIT 12, ASHFORD INDUSTRIAL ESTATE, SHIELD ROAD, ASHFORD,

OED A240-CD

—MIDDLESEX TW15 1AU. TEL: ASHFORD 462 36—+

WEC  TUNER  Tare

<8

|

e

N

BALANCE

ERELT s srs GPUMISED STEREG AMPUPIER R340 0O

t is now some time since QED first

enjoyed the UK market’s warm accept-

ance of their original A230 amplifier

design. Now they have developed and

introduced a new more powerful model
in the form of the A240CD.

As its name implies, this model has been de-
signed with attention given specifically to
performance on Compact Disc. Like the '230,
it is available in two versions. One with a wood
sleeve, and both finish and appearance have
been much improved compared with the earliest
'230. Our review sample was in black livery with
gold legends.

Offering a marginally higher rated power
output at 40W, the A240 is only 1dB louder
than the smaller model, so in reality its other
features are of greater significance than the
power increase. The ‘CD direct’ facility allows
the Compact Disc user to bypass the pre-
amplifier for optimum sound quality; there is
also the option (at extra cost) of fitting a higher
performance analogue disc input stage. No tone
controls or filters are provided, and the balance
control may be bypassed. All inputs are via the
usual RCA phono sockets, while the speaker
outlet connections are provided by high-current
4mm sockets.

Essentially, the design is based on a single
board construction, and the interior view
revealed good build quality with fine quality
components. At the output the amplifiers use
a bipolar complementary arrangement, direct-
coupled to the load: integrated circuits are used
for the earlier stages including the RIAA
equalisation.

LAB REPORT
Conservatively rated, this amplifier raised
18dBW under peak programme conditions. The
continuous output was near 17dBW, falling to
14.5dBW into 4ohms, and the output was held
up well into 2ohms, reflecting the good peak

current rating of +12.75A.

Distortion levels were fine, with really good
results for intermodulation at high frequencies.
Noise levels were fine while the DC offset at
the power amplifier was respectably low. The
modest input overload margins reflected the
omission of a line amplifier but in practice they
were considered sufficient. Really good for its
class, the stereo separation results were commen-
dable, with channel balance generally good but
deteriorating at low signal levels — for example,
an 8dB imbalance at a —60dB setting. The
input characteristics were fine. The reason for
the slight brightness on disc was obvious from
inspection of the RIAA equalisation where mild
shelf boost above 400Hz was apparent.

Quite a good result was obtained on the 40Hz
power intermodulations test.

SOUND QUALITY

Rated a highly respectable ‘good plus’, the A240
significantly improved upon the performance of
the A230S. It also provided quite decent sound
levels of 100dBA, which held up well into the
4ohm load. I wonder whether the ‘super’ disc
option is worth worrying about, since our tests
gave a similarly good rating for both the disc
and CD inputs.

It was considered well balanced via CD, with
notably good drive and dynamics. Focus was very
presentable, While quite good levels of depth
and ambience were portrayed. The bass had
‘speed’ coupled with good definition, while the
treble was also well above average.

The treble seemed slightly less tidy while the
impression was of a mildly ‘thinned’ tonal
balance in the midrange, plus some added
brightness. The solid bass, good definition and
decent stereo remained, however.

CONCLUSIONS
QED are learning fast. The A240 is their best

yet, and was well placed in a highly competitive

market. We liked this lively performer, which
offered very good value and was worth a Best
Buy rating.

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
40hms and 20ohms is given in dBW (where
0dB=1W), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Integrated amplifier

_40W(=164BW)

Power output
Rated power into 8ohms, maker'’s spec

Power output 20H: 1kH:  20kH:
One channel, 8ohm load 16.9dBW 17.3dBW 15.9dBW
Both channels, 4ohm load 13.4dBW 14.84BW 14.5dBW
One channel, 2ohms, pulsed dBW 15.5dBW  —dBW
Instantaneous peak current - +13A 12.5A
Distortion

Total harmonic distortion, 20Hz 1kH:  20kH:
at rated power, aux input -71.6dB  —76.9dB —63.1dB
Inrermodulation, 19/20kHz, rared power, aux mnput 79.64B
Intermodulation, 19/20kH:z, at 0dBW, disc (mm) 74.7dB
Intermodulation, 19/20kHz, at 0dBW, disc (mc) n/a dB
Noise

Disc (mm) input (IHF, CCIR weighted) __ —72.0dB
Disc (mc) input (IHF, CCIR weighted)____ n/a dB
Aux/CD input (IHF, CCIR weighted) 69.54B
Residual, unweighted (volume control at min) 77.5dB

o left 10mV, nght 12ZmV
DC offset, pre-amp left nfa mV, right nfa mV

DC output offset

Input overload 20H:z 1kHz ~ 20kH:
Disc (mm) input (IHF) 19.1dB 17.5dB  15.2dB
Disc (mc) input (IHF)* nfa dB n/a dB  n/a dB
Aux/CD input (IHF) >204B >20dB  >204B
Stereo separation

Disc input (mm) ____ 890dB 88.5dB  66.6dB
Aux input _ 75.0dB 69.3dB  43.64B
Qutput impedance (damping) 0.090hm  0.090hm 0.100hm
Channel halance, disc, at TkHz =0,
Volume/balance tracking QdB —20dB Ll
Aux input 0.04dB 0.684B  8.054B
Input data socket type sensitivity  loading

Disc (mm) input Phono  0.49m\  47kohms 150pF
Disc (me) inpur®_ nla n/fa mV  nfa ohms  nla pF
Aux input Phono  60mV  I4kohms  15pF
Power amp nla nfa mV n/a kohms  nfa pF
Qutput, pre-amp (tape) __10.8 max, 8.9ohms

+0.02dB, —0.85dB
36x6x25cm
£149

Disc equalisation error, 30Hz-15kH:z
Size (width, height, depth)
Typical price inc VAT

For graph references see issue No 44
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ach successive review appears to

reflect a further suffix to this model's

number, and rumour has it that

further development is imminent.

The special 'BX version of the
RA-820 is a purist amplifier at a modest cost.
Maximising sound quality has been the aim and
the intensive research done by Rotel's UK team
in this direction would appear to have been re-
warded. The 840BX, though not reviewed here,
is similar but with higher output and an mc disc
input.

A slim but full width integrated amplitier, it
comes in satin black, with a fairly low nominal
power rating of 25W (14dBW). However, a good
load tolerance is claimed, and this was con-
firmed on test. Another ‘no frills’ design, both
tone controls and filters have been omitted;
likewise fuses and protection circuits have been
removed from the signal path. Inputs include
tape, tuner, CD/aux and disc (mm only). Rear
panel sockets are phono, gold plated for disc,
while reasonably solid connectors are provided
for speaker connection, these large enough to
take a decent size of wire.

Inside, construction is very tidy, essentially a
single board, with the mains wiring properly
terminated and shrouded. Two 8200uF
capacitors provide a sizeable reservoir, while the
direct-coupled complementary output stage uses
paralleled pairs of transistors to increase the
current capacity as well as the overload margin.
A 0.220hm resistor is placed in series with the
output — a backstop against extreme overload
such as a short circuit. 1Cs are used in the
preamplifier stages together with selected audio
components.

LAB REPORT
The specified rating was comfortably exceeded
with a fine power bandwidth of 15.7dBW at
8ohms. The reduction into 4ohms was moder-
ate, while the 2ohm pulsed output exceeded
rated level at 14.5dBW. This was equivalent to
100W into 2ohms while peak current was a very
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generous = 15A. Distortion levels were moder-
ate, especially with respect to the high frequency
intermodulation. Input noise levels were good,
with excellent input overload margins. The DC
offsets at the speaker terminals were poorer than
average but should not give trouble in practice.

Channel seperation was satisfactory via the
disc input but should be much better via
auxiliary particularly at 20kHz. Volume tracking
and channel balance were both pretty good,
while output impedance to the speakers was
constant as well as moderate. Input sensitivity
and loading characteristics were sensible, (0.7mV
disc, 45mV tuner). Over a 50Hz to 10kHz range
the RIAA equalisation was very accurate, with
some rolloff outside these limits due to mild
subsonic and ultrasonic filtering. Mains ripple
was not particularly well rejected as the 40Hz
power spectrum showed. Here the 100H
component was only 60dB down — one wonders
how the 'BX would sound if this were improved.

SounDp QuALITY

Aside from its moderate peak sound level, the
panel rated this amplifier very highly. In fact
its scores place it up among the select few, some
of which cost as much as four times its price.
Its trump card was a clear sound, sufficiently
transparent to properly portray depth and am-
bience effects in stereo images which were also
of fine width and focus. It has an involving
sound, yet it is also musical and subtle. Bass was
clean and quite firm, and the treble well con-
trolled. Such a performance proved an embar-
rassment to many more costly separates.

Only a marginal loss of sound quality was
detected wvia disc. Here it sounded a trifle lean
and lightweight, but the depth, atmosphere, ex-
pressive power, focus and life all remained. This
amplifier could justify a really good mm cart-
ridge, even one which might cost as much as

the 'BX itselt!

CONCILUSIONS

This latest Rotel again stormed through the

z line

listening tests. The 'BX version has now
definitely come of age and can be warmly
recommended. Load tolerant, it also offered a
respectable output plus a clear sound with ex-
cellent stereo. With a recommendation also for
the mc-equipped '840BX, a Best Buy rating is
the only logical conclusion!

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
4ohms and 2ohms is given in dBW  (where
0dB=1W), without adding 3dB or 6dB respectively,

as in usual ‘power’ vatings.

TEST RESULTS

Integrated amplitier

25W(=14dBW)

Power output

Rated power into 8ohms, maker's spec

Power ourput 20H: 1kH:  20kH:z
One channel, 8ohm load 15.9dB\ 16dBW 15.7dBW
Borh channels, 4ohm load 13.0dRW  13.7dBW 13.5dBW
One channel, 20hms, pulsed JBW 14 5dRW ABW
Instantancous peak current +15A 15A
Distortion

Toral harmonic distortion, _ 20H: 1kH: 20kH:
at rared power. aux inpur 6648 744B 53dR
Intermodulation, 19720kHz, rated power, aux inpur 63dB
Intermodulation, 19/20kH:z, at 0dBW, disc (mm) 734R
Intermodulation. 19/20kHz, at 0dBW, disc (mc) n/a B
Noise

Disc (mm) mpur (IHF. CCIR weighred) 74dB
Disc (me) mput (IHF, CCIR weighted) nfa dB
Aux/CD mput (IHF. CCIR weighted) 82dR
Residual, unweighted (volume control ar min) n/a dB
DC output offser __ left 36mV, night 19m\
DC oftser. pre-amp__ left nhimV, right nlasmV
Input overload 20H: TkHz  20kH:
Disc (mm) input (IHF) 36dB 34dB 34dB
Disc (mc) input (IHF)* n/a dB n/adB  nfa dB
Aux/CD input (IHF) _ B >20dR >20dB  >20dB
Stereo separation

Disc input (mm) o 63dB 64dB 41dB
Aux input 624B 484B 24dB
Qutpur impedance (damp mg) . Q.240hm  0.240hm 0.250hm
Channel balance, disc, ar TkHz 0.05dB
Volume/balance tracking Q0dB 20dB 60dB
Aux input 0.1dB 0.8dR 0.1dB
Input data socket type  sensitivity loading

Disc (mm) nput Phono mV 50kohms  220pF
Disc (me) npur* Phono n/a mV  n/i ohms n/a pk
Aux nput Phono mV  50kohms t
Ourput, pre-amp IV max, 38k
Disc equalisation error, 30Hz-15kH: +QdB,  0.6d0B

Size (widrh, height, depth) 43x6x25¢m
Typical price inc VAT £140

No 44

For graph references see issue |
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DR s s

otel's refinement of their larger

amplifier designs has followed much

the same path as the development

of the current RA-820BX from the

original RA-820 budget amplifier.
First launched for the 1983-4 season, the RA-870
was originally a ‘straight line" development of
the ‘conventional’ tone-equipped RA-860, and
it was also designed to provide a higher-power
option when augmented by an RB-870 power
amplifier. Rotel subsequently introduced the
RC-870 pre-amplifier to form a matching pair
of separates with the RB-870. This logical
progression has now been completed with a re-
design of the RA-870 to incorporate much of
the RC/RB technology, and it becomes in effect
a ‘BX' version.

This is a ‘no frills" design, where normally re-
dundant features have been abandoned in favour
of direct signal paths and maximum sound
quality. Modestly rated at 60W per channel, it
may also be set in bridged mono mode and used
together with an RB-870 power amp to give a
system of typically 200W per channel. Channel
balance adjustment is provided by the dual
concentric volume control, friction-ganged. Two
tape decks, moving-coil and moving-magnet
cartridge, plus CD and a tuner may be
connected wvia phono sockets. Speaker
connection is by means of large binding posts.

Using two mains transformers, the output
stage is in double mono form. Generously rated
output transistors are used in parallel pairs, the
configuration being direct-coupled complemen-
tary. Integrated circuits are employed in the pre-
amp section, mainly drawn from the well

regarded RC-870.
LAB REPORT

On peak program rating this amplifier doubled
its manufacturer’s claim, reaching 20dBW. Even
at 20hms, it managed 20.3dBW (400W), backed
by a generous peak current capacity which
exceeded 30A. Power bandwidth was
exceptional, even into 4ohms. Throughout the

lab tests the distortion figures were low and most
of the input noise very
respectable.

With negligible DC offsets, the output im-
pedance was very low around 0.060hm. Input
overload margins were ample, while channel
balances were accurately maintained. The
RIAA equalisation curve showed a well desig-
ned midband of high accuracy over a 50H: to
20kHz bandwidth, with some sensible tailored
rolloff outside the band. The input character-
istics were well ordered with sensible loadings
and sensitivities.

The 40Hz input third power spectrogram was
tidy enough with the 100Hz component 76dB
down. Fine channel separations were recorded.

levels were also

Sounp QUALITY
Proving substantially loud on the maximum
level test, the '870 attained a comfortable
106dBA with negligible loss into 4ohms. Cer-
tainly justifying its price it achieved a ‘good plus’
on audition, with the CD input having a small
lead on absolute quality.

On disc, it portrayed stereo images with a good
sense of scale, and with decent depth and am-
bience. Focusing was stable and clear with good
stage width. Dynamics were fine, though the
overall effect was slightly veiled and more
absolute definition would have helped.

The detail improved via Compact Disc, and
a worthwhile standard was achieved. Compared
with the top examples, it remained slightly
‘flattened’ in its representation of stereo depth
perspectives, while the treble was a touch
sibilant. However, the bass was well above
average and it handled high power levels with
authority and control.

CONCLUSIONS
Rotel’s designers have learnt the lessons derived
from the '820 — their whole range has now been
revitalised. All now attain a similarly high
standard of sound quality, and offer a range of
additional facilities as well as higher power

outputs. The bridged mode option was a special
teature of the RA-870, and if coupled with an
additional RB-870 would make an economical
high power (300W) system. As it stands the
RA-870 is well placed in the Recommended
class.

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
4ohms and 2ohms is given in dBW (where
0dB= W), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.
TEST RESULTS

Integrated amplitier

6CW(=18dB W)

Power output
Rated power into 8ohms, maker's spec

Power output B 20H: IkHz  20kH:
One channel, R8ohm load 18.9dBW 19.2dBW’ 19.0dBW
Borh channels, 4ohm load 17.6dBW 18.1JBW' 17.9dBW
One channel, 2ohms, pulsed dBW  24.6dBW dBW
Instantancous peak current +30.0A —40.0A
Distortion

Total harmonic distortion, 20H: 1kH: 20kH:z
at rated power, aux mput 78.0dB  —81.84B —71.3dB
Intermodulation, 19/20kH:z, rated power, aux mpur 73.7dB
Intermodulation, 19/20kHz, at OdBW, disc (mm) -77.1dB
Intermodulation, 19/20kHz, ar 0dBW, disc (m¢) 78 5dB
Noise

Disc (mm) inpur (IHF, CCIR weighted) __—74.6dB
Disc (me) npur (IHF. CCIR weighted) I 63.0dB
Aux/CD input (IHF, CCIR weighted) 78.64B
Residual, unweighred (volume control at min) 82.5dB

lett TImV. night 3mV
letr OmV, right OmV

DC outpur offset
DC offset, pre-amp

Input overload B 20tz IkH:z  20kH:
Disc (mm) input (IHF) 32.3dR 30.7dB - 30.5dB
Disc (me) mpur (IHF)* - 35.5dR 34.0dB  33.9dB
Aux/CD input (IHF) ______ >0dB >204B  >204B
Stereo separation

Disc input (mm) 80.5dB 89.7dB  65.84B
Aux input 84 3dB 81.1dB 38 4dB

Output impedance (damping) 0.060hm  0.060hm 0.070hm

Channel balance, disc. at TkHz . C
Volume/balance tracking 0dB 20dB f
Aux input 0.01dB 0.10dB  0.02dB
Input data socket type  sensitivity loading

Disc (mm) inpur Phono  0.33mV

47kohms  110pF
Phono 0.048m\V 180 ohms O
Phono 22.0mV 52 Okohms  50pF

Dise (mo) input
Aux input

Power amp n/a mV nfa kohms  nla pF
Output, pre-imp (cape) ) 10.5V max, —ohms
Disc equalisation error, 30Hz-15kHz___~ +0dB 1.02dB
Size (width, height, depth)______ 43x10x 34cm
Tvpical price inc VAT £315

For graph references see issue No 44
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utwardly, this Sansui model is

virtually identical to the AU-

G33X rtested in the 1985

Amplifiers and Tuners edition, but

in fact the AU-G30X is the result
of considerable development work by Sansui’s
engineers in Japan during the intervening
period.

While the earlier version demonstrated a good
technical performance when tested in the
laboratory, it did not fare well in the listening
tests. But this model has been totally redesigned,
with redundant sections stripped away and the
remaining components and circuit layout
optimised for improved sound. Sansui have (to
borrow Rotel’s terminology) done a ‘BX’
upgrade, refining the design by listening for
audible improvements rather than aiming to
improve measured performance.

With a rated power output of 45W (16.5dBW)
per channel, the '30X is a fully equipped design,
reasonably priced considering the specification
and features on offer. It incorporates the usual
control facilities such as speaker switching, bass
and treble tone controls and filters, but bypass
settings are provided for optimum
performance.

A higher-performance moving-magnet disc
input stage has been included this time, while
the old and compromised moving-coil option
of the '33X has now been omitted. Based on
a classic Sansui design, the power amplifier is
a direct-coupled complementary configuration
with a well located central power supply.
Internal heatsinks are used with through-flow
ventilation.

sonic

LAB REPORT
As so often happens, there was little to show
in the lab measurements that could account for
the new sound. The audible change is the result
of revised circuits, components and layouts and
not necessarily an alteration in specification.
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Power output reached 19dBW peak (90W),
while short term delivery into 2ohms was a very
satistactory 17.5dBW, with a good peak current
reserve  approaching 19A. High frequency
distortion was slightly poorer than before — this
being the only clue to reduced negative
feedback.

Input characteristics were fine, while the
frequency responses were both wide and
uniform. Channel balancing was very good,
though a loss of channel separation was also
evident at high frequencies. The output
resistance was constant at a moderate 0.250hms.
The DC offsets were a little higher than average
and could be reduced.

Good sound levels of 103dBA were achieved
in the test system, while the 40Hz power
spectrum showed a very clean result.

SouND QUALITY

Reversing our previous opinion, this time the
amplifier scored a ‘good plus’ on the listening
tests, which was a fine result for a model at this
price level. On disc, the sound was robust, with
firm stereo images, stably focused and exhibiting
good depth and ambience. Offering decent
clarity, good detail was also evident, while the
sound improved further when using Compact
Disc as the source. It produced fine bass,
extended and powerful with good definition.
Mid glare and treble ‘grain’ were held to low
levels, and did not impair the good stereo
performance. Good sound levels were possible
without strain and it also proved load tolerant.

CONCLUSIONS
Sansui now have a middle-rank amplifier
offering a competitive sound quality. A load-
tolerant model, it also has a decent power output
as well as versatile facilities, if and when
required. The basic stereo performance was
much better than before, with sufficient sound
quality improvement to bring the design up to

full ‘Best Buy’ listing.

Note: The author privately assessed an early model
supplied by the manufacturer, prior to this review.

Test measurements

To show how well the amplifier sustains its Sohm
output into real loudspeaker loads, the level into
40hms and 20hms is given in dBW (where
0dB=1W), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS
Integrated amplifier

— $W(=16.5dBW)

Power output
Rated power into 8ohms, maker's spec

Power ourput S 20H: 1kH:  20kH:
One channel, 8ohm load 18.2dBW 18.3dBW 18.1dBW/
Both channels, 4ohm load 15.9dBW  16.0dBW 16.5dBW
One channel, 2ohms, pulsed JdBW 17.5dBW JdBW
Instanraneous peak current +185A =200
Distortion

Total harmonic distortion, 20H: 1kHz ~ 20kH:
At rated) power TR nput 77.4dB —78.84B —68.8dB
Intermodulation, 19/20kHz, rated power, aux input 90.0dB
Intermodulation. 19/20kHz, ar 0dBW, disc (mm) —87.4dB
Intermodulation, 19/20kHz, at 0dBW, disc (mc) n/a dB
Noise

Disc (mm) input (IHE, CCIR weighted) S —68.2dB
Dise (me) input (IHF, CCIR weighted)_ n/a dB
Aux/CD input (IHF, CCIR weighred) ___ 73.04B
Residual, unweighted (volume control at min) S 87.0dB

lefr 47mV, right 36mV
N left n/fa mV, rnight nfa mV

DC outpur offset — =
DC ottset, pre-amp

Input overload - 20H: 1kHz  20kH:
Disc (mm) input (IHF) 32.9B 2.0dB  32.6dB
Disc (me) input (IHF)* n/a dB n/a dB  n/a dB
Aux/CD input (IHF) >20dB >20dB >204B
Stereo separation

Disc input (mm) __ 68.4dB 53.5dB  30.6dB
Aux input = 77.9dB 53.0dB  30.3dB
Output impedance (damping) 0.260hm  0.260hm 0.250hm
Channel balance, disc, at 1kHz 0.01dB
Volume/balance tracking 0dB —20dB  —60dB
Aux input 0.01dB 0.084B  1.04dB
Input data socker type  sensitivity  loading

Dise (mm) input ___Phono  1.75mV  47kohms 10CpF
Dise (me) inpur nfa nlamV nfa kohms  nia pF
Aux input Phono  27.0mV 55.0kohms 230pk
Power amp ____ nfa  nla mV nfa kohms  nfa pF

__13.4V max, 100ohms
+0.1dB, —1.9dB

43x 11x33cm

£189

Qutput, pre-amp (tape) _ .
Disc equalisation error, 30Hz-15kH:

Size (width, height, deprh)___
Typical price inc VAT ____

For graph references see issue No 44



Quite simply, the
best £200 agq};liﬁer
available.

But don't just take our word for it,
look at what some of the leading Hi-F
dealers have to say about the QED A240SA

DOUG -
B‘L;u! "[‘)‘:?l Q@d'm d “Come and listen to the best £200 Amplifier

mn  You really must hear this!” available!”
Warrington Doug Brady | Windsor Colin Macey

“The A240CD is one of the best value budget amps —AUDIO “A simple cost effective upgrade that raises the
on the market, but fitted with an S.A. Board, it is a BYCELLENCE performance of the A240 to a level that is virtually

truly tuneful piece of budget esoterica!” - unbeatable at the price.”
Colchester Steve Daniels | Cardiff David Poole

“With the S.A. Board fitted the A240 definitelvisa | [IN' HI=F1

ALPHA AUDIO super sounding machine!” “Clearly the front runner in its class.”

Mark Glanville Edinburgh Ken Docherty

Leicester

REMEMBER, THE QED A240CD ALSO OFFERS OUTSTANDING
VALUE AT £149 AND IT CAN BE UPGRADED TO FULL “SA’
SPECIFICATION, BY THE SIMPLE ADDITION OF A PLUG-IN
SUPER ANALOGUE BOARD (£59)

I___________% [ _J -
Please send more information including reviews plus
name of my nearest dealer.

|

: The Audible Difference
|
|

I Address MADE IN ENGLAND BY:
| QED AUDIO PRODUCTS LTD.
UNIT 12, ASHFORD INDUSTRIAL ESTATE,
. SHIELD ROAD, ASHFORD, MIDDLESEX TW15 1AU
I Date Signature

J NORTH AMERICAN DISTRIBUTORS,
MAY AUDIO MARKETING LTD , P.O. BOX 1048, CHAMPLAIN, NY 12919
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YAMAHA A-320

YAMAHA ELECTRONICS UK LTD, YAMAHA HOUSE, 200 RICKMANSWORTH ROAD, W ATFORD,

- ————HERTS WD1 7JS. TEL: (0923) 33166———-

tyled in smart satin black, the budgert
A320 was originally launched as a
‘purist’ version of the fully-equipped
A300, being essentially identical
except for absence of tone controls.
As well as a slight cost saving, the A320 was
claimed to offer improved sound quality, and
indeed this was confirmed on our auditioning
tor the 1985 edition. However, in all technical
aspects the two models were indistinguishable.
Internally the layout was very tidy, partly
reflecting a need to minimise the internal
circuitry and components to meet a cost target.
A single printed circuit board is used with a large
aluminium ‘U’ bracket as heatsink. The
common power supply is modestly sized, and the
usual pre-amp line butter stage is omitted. The
power amplifier section has a higher than
normal gain, and has the tone control circuits
incorporated in its feedback loop. The outpur
stage is direct-coupled complementary, with a
relay for switch-on muting. Disc amplification
for the moving-magnet input is carried out by
the usual dual integrated circuit with series
feedback equalisation. Construction is to the
usual Yamaha standard and is ot good quality
overall.

LAB REPORT

Rated at 25W (14.5dBW) the specitications were
cut a litdle fine, the amplifier just reaching
13.9dBW over the single-channel 8ohm power
bandwidth. On the plus side, the level held up
well on 4ohms continuous dual-channel duty.
For the size, the peak current available was quite
generous at =9A. Peak output level reached
15.1dB into 8ohms, falling very little into
4ohms, and a reasonable 3.6dB into 2ohms.

Both harmonic and intermodulation results
were low and good signal-to-noise ratios were

78

also demonstrated. The DC offset at the output
terminal was satisfactory, input overload margins
were ample, stereo channel separation was rather
better than average, while channel balance and
volume control tracking were in tact very good.

Disc input capacitance was on the high side
at 260pF, though this is now quite a common
teature. The other input characteristics were
tine. The tone control responses were a little
odd, showing mild shelf cut and stronger,
narrower boost at the frequency extremes. RIAA
equalisation was essentially unitorm, with a hint
of treble lift above 10kHz, and no band-limiting
or tailoring was evident.

Sounp QuALITY

The A300 scored ‘above average’ on the
listening test sessions, a fine result at the price.
While it demonstrated a slightly ‘*hard’ tonal
quality, tending to place the stereo image rather
‘up front’, at the same time it showed promising
depth and ambience and good stereo focus.

The bass was a little soft via the disc inpur,
but not seriously so, and program dynamics were
portrayed with greater faithfulness than usual
at this price level.

The rendition of depth and space via the
auxiliary input was encouraging, with once
again a reasonably solid central image focus.
Detail was good with a pleasing separation of
complex musical strands. The bass lacked the
real power and definition of larger models but
performed quite well nonetheless. The sound
was satisfactory into mild clipping, providing
100dBA into the standard load, and a modest
97dBA into the adverse load.

CONCLUSIONS
Reauditioned this year, the '320 was slightly
clearer as well as better tocused, while the basic

technical performance remains undisturbed. As
a competent budget model, the A320
comfortably attains recommendation.

Test measurements

To show how well the amplifier sustains its 8ohm
output into real loudspeaker loads, the level into
40ohms and 2ohms is given in dBW (where
0dB=1W), without adding 3dB or 6dB respectively,

as in usual ‘power’ ratings.

TEST RESULTS

Integrated amplitier
25W(=14dBW)

Power output
Rated power into 8ohms, maker's spec

Power output R 20H: 1kH:  20kH:
One channel, Bohm load 14.3dBW  14.5dBW 13.9dBW
Both channels. 4ohm load 12.9dBW  13.2dBW 12.7dBW
One channel, 2ohms, pulsed 11.4dBW 11.7dBW 11.5dBW
Instuntaneous peak current - +9.0A  —9Y.4A
Distortion

Totul harmonie distortion, 20H: 1kH=  20kH:
at rated power, aux input -82.0dB  —85.0dB —73.0dB
Intermodulation, 19/20kHz, rated power, aux mput  _ —73.0dB
Intermodulation, 19/20kHz, at 0dBW, disc (mm) >-80.0dB
Noise

Dise (mm) input (IHE, CCIR weighted) 81.0dB
Disc (me) input (IHF, CCIR weighred) n/a dB
Aux/CD input (IHF, CCIR weighted) 82.0dB
Residual, unweighted (volume control at mm) 75.0dB
DC output ottset __24mV
DC ottser, pre-amp __lett n/fa mV, night nfa mV
Input overload 20H: IkHz  20kH:
Disc (mm) input (IHF) 32.0dB 31.0dB  31.0dB
Dise (me) input (IHFY* _ nladB nfa dB  nla dB
Auw/CD input (IHB _ >20dB >20dB  >20dB
Stereo separation

Disc input (mm) 69.0dB  1=67.0dB —53.0dB

68.0dB 1=53.0dB
0.060hm  Q.120hm

Aux input -

e o e #5972 0B
Output impedance (damping) 0.060hm

Channel balance, disc, at TkHz __03dB
Volume/balance tracking QdB —~20dB —60dB
Aux mput . 0.3dB 0.6dB  0Q.1dB
Input data socket type  sensitivity  loading

Disc (mm) mput Phono 0.44mV  46kohms  260pF
Disc (me) imput* nla nfa mV nfa kohms  nfa pF
Aux input _ Phono 29.5mV 38.0kohms 40pF
Power amp -,/ nla n/a mV nfa kohms  nfa pF

Qurput, pre-amp (tape) — Q0.QV max, 000ohms
Dise equalisation error, 30Hz-15kH:z +0.5dB, =0.2dB
Size (width, height, depth) S 44x30% 10cm

Typical price inc VAT £99

For graph references see issue No 44
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25 HEATHFIELD, STACEY BUSHES, MILTON KEYNES
MKI2 6HR TEL (0908) 317707

AMPLIFIERS

RA820 25x25 watts RMS £109 90

RA820BX 25x25 watts RMS £13990

RA840BX 40x40 warts RMS £18990

RA870 60x60 watts RMS £31500

RB870 60x60 wafts RMS £245 00

RC870 Preamplifier £245.00

TUNERS

RT820L FM/LW/MW £74 90

RT830L FM/LW/MW Analogue £99 90

RT850L FM/LW/MW Digital-16 Presets  £149 90
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£94 90

TURNTABLES

RP8308/D, maninc AT 110E cart £129.90

RP850 B/D, man exc cart £17990

LOUDSPEAKERS

RLB50 Black 75 watts, 2 way £109 90
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RK80OM £79 00
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The affordable
performance
Tuner

RT 850L
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® AT Labs, liford.

“The RT850L maintains the extremely high
standards we have come to expect from Rotel” —
Steve Reichert.

® AT Labs, Enfield.
“Like the RA820BX the RT850L tuner is a
superb product” — Graham Risley.

® Rayleigh Hi-Fi, Essex.
“The Rotel RT850L is our first choice tuner”
— Laurie Bing.

® Hampshire Audio, Chandlers Ford.

“The Radio Times comes alive with either the
RT850L or RT830L, recommended by us for all
time” — David Block.

® Billy Vee Sound Systems, Lewisham.
“With great FM performance plus a much
improved AM section the RT850L is ‘a steal at
£149.90” — lan Anderson.

® W. A. Brady & Sons, Liverpool. Doug Brady
Hi-Fi, Warrington.

“A good tuner sir? | recommend the RT850L
and if you're not happy after seven days return it
for a full credit” — Doug Brady.

Listen for yourself
For your nearest Rotel dealer phone Rotel on (0908) 317707




CHOOS STIN

ot the most glamorous of the hi-

fi components, tuners are usually

bought on cosmetic grounds, by

the 40 per cent or so who choose

to partner a previously selected
amplifier. Years ago, people bought receivers
instead, but these have fallen from favour and
fashion. But at least the separates option allows
the tuner to be added later as a system upgrade,
and may also allow the customer to choose a
level of performance to suit his pocket and in-
terest in the radio medium.

The motivation to buy a tuner must surely
relate closely to the characteristics of radio
programming in whatever country. And in this
respect the UK is very wierd indeed — a bizarre
combination of Government over-regulation
and indecision at the local level alongside a
national network widely regarded as the envy
of the world. The result is certainly some of the
best programming in the world, but biased in
such a way that could only exist in a non-com-
mercial operation, and leaving substantial gaps
in the balance and depth of popularly-orient-
ated programming. But for those with broad or
specifically classical music tastes, the BBC is one
of the few services which continue to transmit
substantial amounts of live performance, and
this is a powerful reason for contemplating a sig-
nificant investment in a decent tuner. Given
a reasonably decent hi-fi system, radio trans-
missions of pre-recorded material rarelyequal the
quality obtainable by reproducing that same
source directly in the home; broadcast treatment
of LP discs is a particular travesty. Yet the live
transmission from studio or concert hall, if
sensitively miked and mixed, can produce a
spine-chilling realism that transcends other
sources in certain respects. It is a treat that
should not be overlooked.

BAsiC REQUIREMENTS

rom the hi-fi perspective, FM (VHF)

is the only form of radio which is

worth considering, and the only source

of stereo broadcasts in the UK. But

many programmes are only available
on AM (Medium and Long wave) transmissions,
so an FM-only tuner may need the backup of
a common or garden transistor radio to cope
with the BBC's, infuriating habit of trying to
squeeze five channels into three FM networks
by switching and swapping frequency alloc-
ations. There is clearly a powerful argument for
looking closely at the FM/AM combination
tuner. But do not look too closely, because the
quality of the AM sections fitted to most hi-fi
tuners is embarassingly bad. The typical medium
priced portable will probably comfortably
outclass the hi-fi tuner's AM section, presum-
ably because its portability requires that it
works under a wider range of reception cond-
itions.
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But frankly — and rather sadly — AM is a
dead loss for quality reception in Europe these
days, simply because the airwaves are grossly
overcrowded with powerful transmitters. To get
them all in without even worse interference
problems, the stations restrict the bandwidth of
the signals they transmit, by rolling off most of
the treble range well below the natural range
of human hearing, an expediency which deals
fidelity a fatal blow. Moreover, AM in the UK
remains resolutely monophonic, without even
that curiously random and intermittent luxury

of FM in stereo provided by the BBC.
THE VITAL ELEMENT

ostalgia aside, we must accept

that FM is it, and then see what

is needed to get decent results. In

pole position, not too surpris-

ingly, comes the quality of the
aerial ar antenna. [t is a common misconception
that you only need rooftop aerial if you're trying
to pull in distant signals over difficult terrain.
In fact you may need an even better aerial to
get good results in the urban jungle than you
do amongst the rolling hillsides, because of the
need to get well above traffic and other electrical
interference and to avoid the multiple reflection
effects of nearby large buildings.

To get a decent aerial system needs a budget
of perhaps 25 per cent of the cost of the tuner,
and the attentions of a skilled LOCAL install-
ation engineer. The local part is important
because a knowledge of local terrain and trans-
mission conditions is very important in choosing
and siting the aerial. And it makes some sense
to look for a radio enthusiast rather than some-
one who spends 90 per cent of his time pointing
TV aerials at the local repeater. But program-
ming preferences can also influence the selec-
tion of an aerial, so make sure the contractor
is properly briefed. The ideal aerial for tuning
to local stations is not the ideal for long distance
reception. The final choice will depend upon
the range you wish to recieve and the direction
of the relevant transmitters. It may be possible
to get adequate local signals from a single fixed
antenna of two to four elements, though the
disposition of transmitters may sometimes
require the addition of an aerial rotator. Long
distance reception needs a higher gain multi-
element antenna, which has a commensurately
‘tighter’ reception beam, and a rotator will
almost certainly be needed for a good aerial,
because without it there is little point in buying
other than a cheap tuner. And it is also worth
pointing out that signal has to be many times
stronger for the tuner to produce a stereo rather
than a mono output. If you want stereo radio,
you do need a real aerial, and preferably not
something inadequate that needs a booster
along in the cable in order to make the stereo
beacon light up.

THE TUNER ITSELF

uners may be very simple or highly

complex. The bare necessity is an

aerial connection and a couple of

sockets for passing the stereo signal

on to the amplifier, plus some sort
of device for tuning in the stations, but the in-
genuity of manufacturers has come up with all
manner of additional facilities to enchance the
performance or baffle the uninitiated. The
opposite extremes are admirably illustrated by
comparing two well-respected models which cost
the best part of £1,000, one from the UK and
the other from the Continent. The former has
no apparent frills at all, carrying out functions
like muting entirely automatically; the other
gives an almost infinite number of options under
manual or automatic control, with a fror]t panel
to rival the complexity of a personal computer.
Both have their loyal adherents, yet the phil-
osophical rift is so great it is hard to see how
the purchaser of one would have even consid-
ered the other.

Tuners consist of two distinct sections. The
‘front end’ receives most of the attention, and
is the part which is responsible for capturing the
wanted signal from the aerial — and more im-
portant, is responsible for rejecting all the other
signals coming down the aerial, either interf-
erence or from stations on other frequencies
which are often many times more powerful than
the wanted signal. The Choice tests analyse the
front end RF performance in some considerable
detail, but their complexity does not lend itself
to simple interpretation in such a brief
introduction. The reviews contain their own
interpretation of capture ratio, AM rejection and
the like, but the interested reader should refer
to the specialist Choice: Amplifiers and Tuners
edition for more background information
Because specialist tuners have traditonally been
designed by specialist radio engineers, most of
the attention has been lavished on the receiving
‘front end’ circuitry. Yet the broadcast system
in the UK is such that most locations receive
a reasonably strong transmission signal for a
limited number of stations. UK hi-fi manufac-
turers have been busily getting back into the
tuner market after years of Japanese domination
by emphasising the superior sound of simple,
carefully designed audio circuitry — in much the
same way as they have creamed off some of the
top end of CD player sales. The paradoxical
result is that some of the best sounding tuners
often have comparitively weak RF performance,
but this will only prove a liability under abnorm-
ally difficult reception conditions. The sheer
complexity of the tuner with exceptional RF
capabilities can prove a handicap on basic sound
quality. The customer has the option of going
in either direction, according to his needs,
preferences, and local signal conditions.

Reviews reprinted from issue No 44 by Martin Colloms.



YOUR Hi-Fi
CHOICE
FOR

HEYBROOK, ROGERS, KEF,
A&R, CREEK, REGA, DUAL,
DENON, LINN, QUAD,
NAIM, AR, MS, MONITOR
AUDIO, DEAN, AUDIOLAB,
ROGERS, MUSICAL
FIDELITY, MANTICORE

Home demonstrations are
our speciality
45 Headingly Lane, Leeds
LS6 1DP Tel: 789115

9.30-6.00 Tues-Fri
2.30-5.30 Sat

v
ANDOVER. 11

Proton 830

Denon, Marantz, Philips, Proton,
Yamaha, Pioneer, Trio.

CD SPECIALIST
100’s OF TITLES IN STOCK

Yamaha CDX3

105 HIGH STREET, ANDOVER
HANTS. TEL: 0264 58251

Late opening Friday until 8pm

// z
o[ ANDS

MADE IN THE UK
COPviRaT

0

APPOLO 8

@ Fully welded for maximum rigidity

@ Coated matt expoxy for a hard
durable finish

@® 7 5 square top — 12" square base

@ Available 16" or 20" high

@ Ffully adjustable removable spiked feet

@® Supplied with sound deadening
neoprene strip

@ Packed In pairs

£35
APPOLO 10

@ Full welded for maximum rigidity

@ Fully adjustable removeable spiked
feet

@ Made from 1" square mild steel tube

@ Coated In epoxy for a hard durable
finish

@® 16" high — 7.5" square top — 12
square base

@ Packed in parrs

£38
AT3 TURNTABLE TABLE

@ Fully welded for maximum rigidity

@ Ffully adjustable removeable spiked
teet in table base. Can be levelled
without moving the table

@ Upturned spiked feet in table platform
for maximum levelling. also to help
remove unwanted noise from the
turntable

@ High density wood for maximum
effect

| 61

CHALLENGER
THE NEW SINGLE
PILLAR SUPPORT

Unit 2, Princes End Industrial Estate, Nicholls Road, Tipton,
West Midlands DY4 9LG Telephone 021 520 5070




109-113 London Road 4 Railway Street

SEVENOAKS ken CHATHAM er
= (0732) 459555 = (0634) 46859

162 Powis Street Woolwich . 55 Preston Street

LONDON SE18 Bz 2r7d BRIGHTON sussex
2 (01) 855 8016 — 2(0273) 733338

= [fyoucanbuy :
34 Mount Ephraim "  cheaper elsewhere, 51 Beckenham Road

TUNBRIDGE WELLS g2y BECKENHAM ren

2(0892) 31543 Kent . WEDNESDAY g = (01)658 3450

FREE TARGET STANDS and 6 metres QED cable with above Loudspeakers (“Suggested Systems” excluded)

NEW BR.ANCH 13b North Street Telephone Number

should now be open at GUILDFORD, Surrey to be advised

over £60 on these great Hi-Fi Systems. Each component has

* K Save been acclaimed ‘Best Buy’ in the UK Hi-Fi Press, and as

systems offer unbeatable value for money * Kk K

Including cartridge and
all leads. FREE
carmiage UK

s>

Dual Monitor g

(Deluxe
add £20) or (Marantz PM26)

Dual B&W DM110 Iihdos sace 40
CSSOS/Z (or Monitor cii’mage’L'K ) A

(Deluxe Rotel RA820BXI  Audio R252v

Mainland

add £20) or (Nad 3130 - add £20) deduct £5)

‘/ or (Cyrus One - add £20)

Dual Cyrus One Mission 737 ;i
CS505/2 (or Nad 3130) (or B&W DM220

) (Deluxe or Monitor
| \Andlo R352)
b

Including cartndge and
all leads. FREE

| add £20) o

r [ “
Mail order to Sevenoaks Hi-Fi,109/113 London Rd,

You can buy with confidence from Sevenoaks Sevenoaks, Kent. 0732 459555

Hi-Fi & Video. We've been in business for
not add P nearly 14 years and have lots of expenence with personal Please Send me
a tuner to your callers and Mail Order customers. All goods are BRAND NEW. Ienclose cheque/cash/card no. including p. & p.

esting or new system? FULLY GUARANTEED and maintained by our own service

department Name
NAD 4130 ........... 514995 For personal attention and demonstrations call into any of our branches, should Address
NAD 4020B ......... £99.95 you live too far away — don't worry - our efficient Mail Qrder department at the
Rotel RT820 ....... £74.95 Sevenoaks head office ought to have your system safely delivered within 10 days of
Rotel RT830 £99.95 ordenng Camage 1s free to Mail Order customers on all orders in excess of £200 and I I
""""" goods are insured against loss or damage In transit

gOtelsR&‘rfigr """" ;Sllgggg Payment may be made by cash cheque  Access or Barclaycard .

yrus Tuner ...... 5 J
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DENON TU-717

HAYDEN LABORATORIES, HAYDEN HOUSE, CHILTERN HILL, CHALFONT ST PETER, BUCKSSL9 9UG.

odestly priced, this tuner still

claims a substantially good per-

formance according to the

manufacturer’s specifications.

With a straightforward, manu-
ally-tuned slide-rule dial the 717 is designed to
match the 707 amplifier at a similar selling
price. [t covers the three UK wavebands, MW,
LW and FM, but as its design indicates, no
preset tuning is possible. Facilities include
mono/stereo muting, a limited resolution signal
strength indicator, plus a tuning indicator lamp,
with dial position shown by a moving LED. The
audio output is via a short captive cable with
phono plugs attached.

L.AB REPORT
Proving to be one of the better performers in
the lab, the 717 returned a fine 25uV stereo
sensitivity, backed by whistle-free reception and
a good ultimate signal-to-noise ratio, using the
tough ‘CCIR ARM’ reading method with a
1kHz reference level. Alternate channel
selectivity was a fine 74dB which in conjunc-
tion with good results for capture ratio and AM
suppression indicate a powerful RF performance
suited to a wide range of reception conditions.
Channel separation was satisfactory while
distortion verged on ‘good. The pilot tones were

-————TEL:(0753) 888447——-

nicely rejected and a close channel balance was
maintained. Output for full modulation was
nearly 0.5V, a typical result, and was well
maintained from 10Hz to 10kHz (at —0.5dB),
falling more quickly to —3dB at 16kHz. The
AM rejection was found to vary with signal level
over quite a wide range; for example, 50dB at
40uV and 70dB at 2ZmV inputs, the latter a
remarkable result. Overall the technical
performance was pretty good.

SouND QUALITY
Scoring just ‘average’ on sound quality, the audio
performance showed a lack of stereo width and
focus precision, with some untidiness in the
treble definition. Modest depth was heard and

the result was fairly musical. At the price level,
this is a decent performance. However, on AM
the sound was poor, with a rough distorted
effect, and showing sharp coloration;
intelligibility was satisfactory on speech.

CONCLUSIONS
The radio frequency performance was good
enough for the price, while the stereo sound
quality was satisfactory. The AM sound was
thought rather unpleasant, but overall, this
tuner was powerful enough in radio performance
terms to merit recommendation.

TEST RESULTS

Sensitivity for 50dB signal-to-nose ratio
Monolstereo
Ultimate signal-to-noise (CCIR/ARM/1kHz ref)
Monolstereo

25uVI25uV

—74.5dB/-66.0dB

Muting threshold, R.F. level approx 10uV
Alternate channel selectivity —74dB
Pilot tone rejection, 19kHz/38kHz —64.2dB/-105.5dB
AM rejection —56dB
Capture ratio 2dB
Total harmonic distortion

At 100% mod, 1kHz, monofstereo —47dB/—45dB
Stereo separatton, 1kHz/5kHz/10kHz -27dB/—284B/-30dB
Output level, 100% modulation 454mV
Channel balance, stereo 0.15dB
Dimension (width, height, depth) 435 x 7 x 30cm
Typical price inc VAT £100

For graph references see issue No 44

HITACHIFT-5500 Mk 2

HITACHI SALES (UK) LTD, HITACHI HOUSE, STATION ROAD, HAYES, MIDD LESEX UB3 4DR.

well established design, the 5500
is now available in ‘Mk II’ form,
still competitively priced. It
proved rather complicated to
measure since its various modes
effectively result in four sets of tuner results!
These have been sensibly simplified in the table.
A field condition computer system (‘FCCS’) can
select various modes according to reception
conditions, automatically assuring optimum
sound quality and noise suppression. Medium
wave AM and VHF/FM coverage are offered, but
long wave has been omitted. Sixteen presets are
available, with auto-seek and manual tuning
facilities; in addition, an RF attenuator plus
narrow and wide IF options may be selected.

LAB REPORT
Previously the 5500 could overload on strong
RF signals, but now the switchable RF attenua-
tor has provided a solution. Good sensitivity was
shown (10dB worse with the RF attenuator), and
although the signal-to-noise ratios were very
good, the muting threshold at around 7uV, was
set too low for my taste. On ‘wide’, the alternate
channel selectivity was acceptable, indeed better
than usual at 29dB, and the narrow IF gave a
fine 74dB of rejection when required. The
multiplex pilot tones were excellently rejected.

-—TEL:01-848 8787——-

The capture ratio results vary with the different
modes, from an excellent ‘narrow band/single’
result, to 4dB on ‘wide/double. AM rejection
remained pretty constant at around 60dB. On
the best settings the total harmonic distortion
was around 0.5% in stereo, worsening to 1% on
‘narrow/doubleé’

Frequency response was rather ‘tailored’ with

1.8dB of bass lift by 80Hz, and the same degree
of cut at 10kHz; it was 3dB down by 13.5kHz.

SouND QUALITY
The overall sound was highly rated on FM, with
very low background noise in stereo, fine
instrumental detail and clarity, together with
well focused, wide stereo images. Bass was good,

the mid was tonally a touch thin, and the treble
pretty clean. Stereo depth was unexceptional.
On the narrow [F setting the image quality was
degraded, together with a loss of detail. On AM
the sound was basically satisfactory.

CONCLUSIONS
In its latest form the 5500 II showed a versatile
all round performance, both on the RF and the
audio front, though some initial learning will
be needed to obtain best results. Recommended.

TEST RESULTS

Sensitivity for S0dB signal-to-noise ratio
Monohterco SuV/55uV
Ultimate signal-to-noise (CCIRARM/1kHz ref)
for all sertings, 80dB/69dB
single, wide, IF, TuV (narrow 15u)
double, wide, 17uV (narrow 15uV
Alternate channel selectivity __29dB (narrow 74dB)
Pilot tone rejection, 19kHz/38kHz —69dB/-123dB
__single wide, —62dB (narrow —59dB)
double wide —61dB (narrow —60dB)
wide, 1.5dB

Monolstereo
Muting threshold

AM rejection

Capture ratio
Total harmonic distortion
At 100% mod, 1kHz, mono/stereo

single, wide —66dB/—54dB
(double.—~65dB/51dB)
—52dB/—-52dB/—484dB
(narrow 49dB/48dB/42dB)
single, wide 752mV
(narrow 707mV)

Stereo separation, 1kHz/SkHz/10kHz

Qutput level, 100% modulation

Channel balance, stereo 0.24dB
Dimension (width, height, depth) 435 x 5.5 x 28.5cm
Typical price inc VAT £200

For graph references see issue No 44
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T UNERS
MARANTZ ST-151L

MARANTZ AUDIO (UK)LTD, 15-16 SAXON WAY INDUSTRIAL ESTATE, MOOR LANE,
- ——HARMONDSWORTH, UB7 0LW. TEL: 01-897 6633 ———-

his slimline digital tuner is nicely

styled and superbly finished despite

a modest price. It covers three

wavebands, with both long and

medium AM bands as well as
VHEF/FM. Up to eight stations on each wave-
band may be pre-set in memory.

“Interior design is simple and tidy; the front
end has the usual varicap tuning system with
no moving parts, using microprocessor central
control and a quartz synthesiser.

Aerial connections include a 750hm male
coaxial socket and alternative 300ohm binding
posts for FM, plus an external AM aerial
terminal; an AM loop aerial is provided.

L.AB REPORT

The RF sensitivity was poorer than average
while the audio signal-to-noise ratios were
unexceptional. Muting threshold was set rather
low — 100uV would have been more sensible
in view of the stereo performance. Alternate
channel selectivity was pretty good, and this,
combined with respectable results for AM
rejection and capture ratio, meant that this
model performed pretty well in  crowded
reception areas.

Total harmonic distortion was satisfactory in
stereo at a little under 1%, while the stereo
separation was really good at around 60dB

midband — a remarkable result here.

A healthy output of 1 volt was delivered,
enough for even a ‘passive’ pre-amp, and the
channel balance was very close; frequency
response was most uniform from 10Hz to 16kHz,
being just 0.3dB down at 10kHz. While the
pilot tone sidebands were just satisfactory at
29dB down, rejection of the pilot itself was

—53dB.
SounDp QuUALITY

Rated a little above average on FM, this tuner
sounded a bit ‘thin’ with a loss of treble
sweetness, but conversely it showed fairly good
clarity and depth. Bass was a touch weak,
however. Whistles occurred above 3mV input,

so in very strong signal areas a 6 or 12dB aerial
attenuator may be required; whistles also
appeared with signal levels below 100uV, making
this model unsuitable for fringe areas as well.
On AM it sounded rather above average, with
a satisfactory, articulate sound, not as nasal or
as coloured as usual, so it should make a good
all-rounder for local station reception.

CONCLUSIONS

Suited to normal signal strength areas, this basic
tuner gave reasonably good sound on all bands
(given the intrinsic limitations of AM), and
proved quite selective. A recommendation is
deserved.

TEST RESULTS

Sensitivity for 50dB signal-to-nose ratio
Monofstereo e
Ultmate signal-to-noise (CCIR/ARM/1kHz ref)

Monohtereo

__26uV105uV

—65dB/-60dB

Muting threshold 28uV
Alternate channel selectivity - 72dB
Pilot tone rejection, 19kHz/38kH: 304B/—484B
AM rejection  584B
Capture ratio 3dB

Total harmonic distortion

__—53dB/-43dB

At 100% mod, 1kHz, monohtereo

Stereo separation, 1kHz/5kHz/10kHz 644B/—59dB/—49dB
Qurput level, 100% modulation —I026mV
Channel balance, stereo - 0.03dB

Dimension (width, height, depth) 415 x 6.5 x 23cm
Typical price inc VAT £85

For graph references see issue No 44

MISSION GYRUS

CYRUS ELECTRONICS LTD, STONEHILLL, HUNTINGDON, CAMBS PEI8 6ED.

his compact design is styled to
match the Cyrus amplifier series
and the sound is claimed to match
it too! Elegantly simple, it uses a
large digital display with full
synthesiser operation, and covers stereo plus
medium wave AM bands. Tuning is manual via
an auto-seek mode, with eight presets for each
band.
A standard UK coaxial socket is provided for
FM while a rear mounted AM loop aerial may
be added for long range reception.

L.AB REPORT
We tested two tuners as the first provided a poor
4.8dB result for capture ratio. However, the
second sample was only slightly better at 4dB,
pointing to some weakness in the [F design. AM
rejection (IHF) was unexceptional at 51dB and
varied strongly with level. Sensitivity was fine
but at low RF levels some mild background
warbles were audible in stereo mode. The
ultimate signal to noise ratio reached almost
60dB, which was rather poorer than the best
examples in the issue; in our view, the muting
level was set too low. Alternate channel
selectivity was pretty good at 71dB while the
pilot tone rejection (IHF, no modulation) was

fine on paper at —43 and —64dB for 19kHz and
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- ——TEL: (0480)57477———

38kHz components. However, under
modulation the 38kHz sidebands deteriorated
to just —24dB — not a good idea for recording
purposes and representing a potential source of
IM beats. Stereo distortion was just average at
0.3% while separation was likewise about
average, measuring 44dB midband and falling
to 35dB at 10kHz. The tuner’s healthy 1V
output will drive the Cyrus amplifier inputs
satisfactorily.

SounD QUALITY
Living up to its Cyrus namesakes, this tuner
provides satisfying audio quality on FM stereo.
Tidy and musical, it produced good stereo width
and depth, plus pleasing ambience, a sweet

treble and good detail. Backgrounds were not
entirely silent, and on quiet programmes the hiss
level was not up to the best possible standard.
On AM, the sound was rather below average,
being ‘thick’ with a ‘hollow’ coloration.

CONCLUSIONS
Though ‘best buy’ material on sound quality
grounds, this model’s radio frequency

performance letit down. For high-quality local
station reception it will probably perform well
but in more difficult conditions its abilities were
questionable; at this stage the design qualifies
only for recommendation.

TEST RESULTS

Sensttivity for 50dB signal-to-noise ratio
Monolstereo .
Ultimate signal-to-noise (CCIR/ARM/1kHz ret)
- —68dB/=59.0dB
Muting threshold, RE level

_ 77uVRTuV

MO/Sceren

. 5.5uV
Alternate channel selectivity I 1]
Pilot tone rejection, 19kHz/38kHz _ —43dB/—-64dB
AM rejection SHa = e ___—51dB
Capture ratio B 4.84B
Total harmonic distortion
At 100% mod, 1kHz, monofstereo ___—57dB/-50dB
Stereo separation, 1kHz/5kHz/10kH:z —44dB/—41dB/-35dB
Qutput level, 100% modulation_____ 998mV
Channel balance, stereo - S 0.04dB
Dimension (width, height, depth) 215 x 85 x 39.5em
Typical price inc VAT o £180

For graph references see issue No 44



T UNETRS
NAD 40208

NAD SaLES, COUSTEAU HOUSE, GREYCAINE ROAD, WATFORD WD2 4SB

raditionally styled, looking much as

tuners did a decade ago, the 4020B

is none the worse for that. A large

‘slide rule’ tuning scale dominates

the front panels, showing clearly
that traditional analogue design still evades the
almost ubiquitous synthesiser chip. I still like
analogue tuners and appreciated the rapid dial
response of the flywheel-loaded tuning of this
model. On the debit side, preset station facilities
are absent.

Arsimple but effective tuning indicator uses
two red lamps flanking a green ‘OK’ light. FM
and the medium wave AM band are covered,
and muting and mono modes can be separately
engaged. On the rear panel, in addition to the
movable rod AM aerial, there is also a proper
UK coaxial socket for FM. Clip connectors are
provided for an additional AM aerial as well as
300 ohm and 75 ohm FM options.

LAB REPORT
While not up in the super class the sensitivity
was sufficient for most applications (but not
extreme fringe). Stereo signal-to-noise levelled
oft at 58dB and did not improve greatly in mono
while the muting threshold of 5V was too low
to give sensible service. The pilot tone rejection

——TEL: (0923) 26499

was fine and total harmonic distortion was
satisfactory both as regards mono and stereo.
Stereo separation was pretty good right up to
10kHz while the radio frequency parameters
were also good, including selectivity, AM
suppression (rejection of interference) and
capture ratio. The audio frequency response was
sensibly flat and the RF input showed a fine
overload performance.

SounD QuALITY
Scoring very well on the listening tests, clean
stereo reception was obtained with signal levels
over 800uV. Background hiss was just
satisfactory, countered by a lively and open
sound, plus good stereo image, showing fair

depth and space.

The AM sound was quite presentable and in
fact above average; but as usual this is not saying
much!

CONCLUSIONS

While this was neither the quietest or the most
sensitive tuner of the group, it nonetheless
provided a great sound for the money. Easy to
use, it was musical as well as ambient, proving
a worthy match for the NAD 3120 as well as
any other comparably good amplifier. The value
rating suggests a Best Buy.

TEST RESULTS

Sensitivity tor 50dB signal-to-noise ratio
Monolstereo 4uV/B0UN

Ultimate signal-to-noise (L( IR/ARM/1kHz ref)

Monolstereo

63dB/584B

Muting threshold, R.E level SuV
Alternate channel selectivity 68dB
Pilot tone rejecrion, 19kHz/38kHz 584B/—70dB
AM rejecrion 60dB
Capture ratio R S——— . 1 | .
Total harmonic distortion

At 100% mod, TkHz, monol/stereo 51dB/-504B
Stereo separation, 1kHz/5kHz/10kH:z _ ___55dB/52dB/484B
Qutput level, 100% modulation 910mV
Channel balance, stereo 0.03dB
Dimension (width, height, JLplh) 42 x 24 x 10em
Typwal price inc VAT £139

For graph references see issue No 44

PIONEER F-99X

PIONEER HIGHFIDELITY(GB) LTD, FIELD W AY, GREENFORD MIDDLESEX UB6 8UZ.

ioneer’s original F90 tuner had

distinguished record, including high

ratings in previous issues of HFC. In

contrast with the usual policy of

planned obsolescence, Pioneer have
chosen to enhance this model, in the form of
the '99X.

A total of 16 stations, FM and medium wave
in any combination, may be programmed for
pre-set tuning; long wave AM is not covered.
Facilities include manual and power tuning, plus
a variable IF bandwidth, the latter allowing
optimum audio performance in ‘wide’ mode.
The aerial socket is soldered directly to the
printed circuit, a mechanically unwise thing to
do, and on our sample the initially poor
sensitivity was traced to a broken connection
here.

LAB REPORT

This tuner provided an exceptional sensitivity
combined with an excellent front end, this
ensuring a strong performance over a wide range
of reception conditions. In ‘narrow’ mode, the
selectivity was very good, with an excellent AM
rejection. The capture ratio varied with [F
bandwidth and was at its best on the wide
setting. Pilot tones were rejected well and the
results for ultimate signal-to-noise were up with
the best.

- ——TEL:01-575 5757 ————

Significant advances have been made over the
F90 with respect to distortion, which in ‘wide’
mode, full modulation stereo, held to 0.05%,
—66dB — a superb result. Channel separation
held well at 51dB at 1kHz, 53dB at 1kHz, 53dB
at 10kHz, and the results degraded little on the
narrow [F setting.

Channel balance was perfect, and the audio
output was 785mV from a low output impedance
of 900ohms. Frequency response was wide and
flat, +0.2dB through the midband, with the
—3dB points at 10Hz and 16.5kHz.

SOouND QUALITY
This design’s reputation held up during the
auditioning. Good on narrow IF, it improved

noticeably on ‘wide. The bass was firm and
clean, with exceptional stereo stage width and
focus. Image depth was fairly good, though the
midrange sounded a little ‘thin’ with a mild
‘edginess’ in the treble. Complementing these
FM results, the AM performance was well above
average.

CONCLUSIONS

This powerful tuner lacked long wave but would
perform well under some of the most difficult
reception conditions. The sound quality was
good, both on FM stereo and AM, and a strong
recommendation was assured.

TEST RESULTS

Tuner
Sensitivity tor 50dB signal-to-noise
Monolstereo 2.4uV/I24uV (narrow 1F2.0uV/I24uV)
Ultimate signal-to-noise (CCIR/ARM, TkHz ref)

Monolstereo __ —81dB/-70dB
Muting threshold 3V
Alternate channel selectivity —15dB (narrow, 764B)

___—60dB/-83dB
—764B
1.2dB (narrow, 3.0dB)

Pilot tone rejection, 19kHz/38kHz
AM rejection
Capture ratio
Total harmonic distortion at 100% mod, TkHz
Monofstereo —69dB/—66 (narrow, —65dB/—50dB)
Stereo separation, 1kHz/5kHz/10kH:z

50dB/—51dB/=53dB (narmow, 41dB/42dB/47dB)
Output level, 100% mod 785mV
Channel balance - Q0dB
Dimensions (width, J(p(h hm\),h() I 42x32x6cm
Typical price nc VAT 1240

For graph references see issue No 44
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T UNERS
ROTEL RT-850L

ROTEL HI-FI, 25 HEATHFIELD, STACEY BUSHES, MILTON KEYNES MK12 6HR.

otel’s two tuners, the '830 and '850
have been designed with an accent
on sound quality — in a sense they
are of the ‘BX’ generation. The
RT-850 is the more expensive
model, and covers FM stereo, medium and long--
wave bands; a full digital design, it offers both
auto-seek ‘power tuning and manual frequency
entry. In power tune mode, the muting threshold
is sensibly set to ignore weak, noisy stations.

L.AB REPORT

The RF performance was substantially good,
with a decent sensitivity coupled with other
figures which point to a good performance in
fringe reception areas. Background whistles were
suppressed well but the rejection of ultrasonic
signals was not as effective. Rejection of the
exact pilot tone frequency was numerically quite
good, but in the presence of normal modulation,
spurious sidebands appear at only 23dB down.
Ultimate signal to noise ratios were more than
satisfactory. Alternate channel selectivity was
to a decent standard while both the AM
suppression and capture ratio were first rate.
On stereo, worst case, harmonic distortion
held to 0.2% in the midband, which was a fine
result, while stereo channel separation was also

-—TEL:(0908) 317707 ——-

pretty good. Channel balance was excellent,
while stereo frequency response proved to be
very flat and extended, only 1dB down at 10Hz,
and 3dB down at 17.5kHz. At high signal
strengths some variation in AM rejection was
noted; for example, 50dB at 30mV, and some
spurious RF responses were also apparent.

SouND QUALITY
Justifying the designers’ efforts, the 850 scored
well in the listening tests, and was one of the
best sounding models at the price level. The FM
stereo showed a good rendition of depth and
ambience, coupled with fine central focus and
width; tonally, it was sweeter than usual, with
good perspectives, and a clear sparkling treble.

Unfortunately, on AM the sound was barely
average even allowing for the inherently poor
sound of this waveband. It was however
relatively crisp and intelligible, particularly on
voice.

CONCLUSIONS
With sound quality regarded as a major
parameter in Hi-Fi Choice assessments, the
RT-850L happily scored a Best Buy in its price
category. Furthermore, the basic tuner RF
performance was also pretty good.

TEST RESULTS

Sensitivity for 50dB signal-to-noise ratio

Monolstereo 2uVINTuV
Ultimate signal-to-noise (CCIR/ARM/1kHz ref)

Monolstereo ~73dB/-63.0dB
Muting threshold, R.F. level 4.4uV
Alternate channel selectivity 68dB
Pilot tone rejection, 19kHz/38kHz —40dB/-51dB
AM rejection —66dB
Caprure ratio 1.1dB
Total harmonic distortion

At 100% mod, 1kHz, monolstereo  _ 63dB/-55dB
Stereo separation, 1kHz/SkHz/10kH: __ —40dB/—42dB/—34dB
Output level, 100% modulation 575mV
Channel balance, stereo 0.01dB
Dimension (width, height, depth) 43 x 6.5 x 3lem
Typical price inc VAT £150

For graph references see issue No 44

his slimline compact model is an

upmarket design with a compre-

hensive specification. A quartz

locked synthesiser model, it offers

FM  coverage as well as AM
medium wave, with 8 auto-tuned preset station
positions on each band. Details include a record
calibration tone at —6dB on peak level, plus
a local/normal switch for front end sensitivity
and a normal/narrow IF switch to aid separation
of closely spaced stations. There is also a noise
suppressor for weak stereo stations. At the rear,
a Japanese-style coaxial connector is fitted using
a special plug which has to be made up. 3000hm
FM connection is via binding posts and these
also serve for the AM loop antenna.

LAB REPORT
The '99X acquitted itself well in the lab tests.
The RF performance was fine with very good
sensitivity, a sensible muting threshold and
excellent AM suppression as well as capture
ratio. Selectivity was satisfactory in ‘normal’ and
very good in ‘narrow’ I[F mode. Signal-to-noise
ratios were up with the best, while harmonic
distortions held to a fine 0.1%, —60dB, in all
conditions. Channel suppression was very good
in normal mode and was still more than
satisfactory in ‘narrow’; for this tuner ‘narrow’
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SANSUITU-D99XL

- ————MIDDLESEX. TEL:01-575 1133—-

mode operation was no hardship. Output level
was healthy, balance very good with the
frequency response respectably flat.

SOouND QUALITY

Scoring very well on the listening tests, the '99
produced just slight background whistles, which
had cleared by the 2004V input level, and from
500V upwards the stereo output was very quiet.
[t presented a close copy of the original source,
although the merest dullling of transients was
noted. Otherwise the sound — stereo, depth,
and tonal neutrality — all met high standards.
High level RF blocking was cleared via the
‘local’ switch.

SANsUI(UK) LTD, UNIT 10A, LYON INDUSTRIAL ESTATE, ROCKWARE AVENUE, GREENFORD,

The AM sound was thought unpleasant with
a notable hardness and ringing sound. Here it
rated below average.

CONCLUSIONS

With a front rank sound quality and a very
strong RF performance, this is clearly a fine
tuner design. Suited, with the ‘local’ switch, to
both fringe and high strength locations, a
versatile performance is offered, and if the AM
section is not considered important, it could fit
the bill nicely. The 99X represents very good
value in its price sector, and qualifies for a Best
Buy rating.

TEST RESULTS

Tuner
Sensitivity for 50dB signal-to-noise Monolstereo 2.5uM25uV
Ultimate signal-to-noise (CCIR/ARM, 1kHz ref)
Monolstereo 76dB/71dB
Muting threshold 40uV
Alternate channel selectivity 404B/75dB
Pilot tone rejection, 19kHz/38kH: 71dB/>93dB
AM rejection >684B
Caprure ratio 1.0dB

Total harmonic distortion at 100% mod, 1kHz
Monolstereo —60dB/—63(-60*)dB
Stereo separation, 1kHz/5kHz/10kHz 55/58/52dB(37/40/42*)dB

Output level, 100% mod 825mV
Channel balance 0.15dB
Dimensions (width, depth, height) 43x26%5cm
Typical price inc VAT £230

*Narrow IF banduidth

For graph reference see issue No 44
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CHOOSTIN

G A N D

USING . ..

LOUDSPEAKERS

f you're planning to spend one or even
several hundred pounds on a new pair of
loudspeakers, it does make sense to take
at least as much care over the decision
as one would in buying a pair of
shoes. If you get the shoes wrong your feet will
protest, so if you get the loudspeakers wrong your
ears will rebel, and you will find yourself not
using the system as much. But with hundreds
of alternatives to choose from, each
distinguished from its rivals by a different
permutation of jargon, how do you begin to
narrow the choice, and even start to make a
selection? Cue for a little jargon-free advice!
The first step on the road is to try and specify
one’s own personal and particular requirements,
he writes glibly, opening several cans of worms.
It is possible to do this on a basic, simplistic
level, checking the price, size and intended
location. But there are real benefits for those
prepared to take a little more trouble. With a
little care, the assistance of the data in this book,
and (hopefully) the co-operation of a skilled
retailer, the end result can be that much more
worthwhile.

SETTING THE BUDGET
Those buying just loudspeakers will have a pretty
good idea of the money they have available,
which as ever is the fundamental bottom line
of any purchasing decision. But there is — and
always has been — controversy over the
proportion of a budget that should be devoted
to loudspeakers, vis a vis that spent on the other
components of a system.

Ten years ago conventional wisdom

recommended devoting as much as possible to.

the loudspeaker, as it was regarded as the weakest
link in the chain. An alternative philosophy,
pointing out that the loudspeaker could do
nothing to compensate for an inadequate source,
switched attention towards turntables and
amplifiers. And as usual the pendulum probably
swung too far, and is now beginning to turn back
towards the loudspeaker.

PERSONAL PREFERENCES

Here we get into the realms of personal taste,
and this requires either the painful process of
individual experience or the sympathies of a
competent dealer in order to establish where
one’s personal priorities lie. Where one listener
may be barely conscious of the subtleties of
stereo imagery, another will take particular
pleasure in pin-pointing musicians within a
recorded acoustic. Those who listen
predominantly to electronic rather than acoustic
instruments are liable to sacrifice coloration in
favour of dynamic impact.

While a magazine can assist in presenting
these alternatives, it is only through skilled
demonstration that an individual can be
confronted with the different but equally valid
options to make an educated choice for himself.

At the time of writing | am temporarily living
with a £1000 system which suits me very well,
but which certainly represents one extreme. It
consists of a £600 turntable with £200 amplifier
and £80 loudspeakers on £100 stands. At the
other (rather less) extreme, another could
enjoyably combine a £500 remote control multi-
source midi-system with £500 worth of high
performance, low coloration loudspeakers and
stands. But unless one actually has the
opportunity to hear the difference between these
two very distinct approaches, how can one
possibly have any basis for making a choice?

SITING IS IMPORTANT
The site chosen for loudspeakers is often as
influential as the choice of loudspeakers
themselves. Over the years | have used open
stand locations, both with conventional box
speakers and panel types, and also stand-
mounted wall-backed designs. Each has its own
strengths and weaknesses and imposes its own
characteristics on the sound, so again personal
preference enters into the equation. Some will
suit one room layout better than another, and
choice must frequently take as much account
of the visual as the sonic aesthetics.

Having chosen the siting, one may then
choose the loudspeakers and stands to suit.
Alternatively, choose the speakers you like in
the shop, and then move them around at home
until they sound to your taste, because small
changes in position can give big alterations in
sound, particularly when operating near a rear
wall.

The end result comes from a complex
interaction between the loudspeaker, its support,
its site, the acoustics of the room, and the
general characteristics of the driving system. It
is rarely entirely predictable. For those intending
to spend a fair amount of money, it is not
unreasonable to expect the luxury of a home
demonstration, and/or the option to return and
change a pair which do not suit after a day or
two.

The shop demonstration will suffice in most
instances of choosing a loudspeaker or system,
but the real value of a skilled specialist dealer
is his ability to create in the home an experience
similar to that which impressed in the shop,
even within the inevitable constraints of the
domestic environment. Experienced set-up
advice can (or should) be worth a great deal,
and certainly the normal retail markup.

BI1G ONES OR LITTLE ONES
For any given budget there is an obvious choice
between large or small loudspeakers. One
instinctive reaction is to favour the big one,
particularly if it has lots of drive units, but others
will plump for a miniature or compact on
aesthetic grounds. In fact the differences and
trade-offs are much more subtle and farreaching.

Fundamentally, the larger the box the more

extended the bass is for the same specific
loudness. Ultimately a good big 'un is going to
beat a good littl 'un on loudness and bass
extension, hands down. But it is also going to
cost a great deal more. The large enclosed
volume remains the route to extended bass, and
this in turn adds ‘weight’ and ‘scale’ to the
sound. But it can also reveal the low frequency
inadequacies of the sources, be they the
equipment or the recordings themselves.
Meanwhile most of the important musical
information can be handled at adequate
domestic levels by even the smaller enclosures.

Big speakers suffer from several innate
disadvantages. Large box enclosures are
expensive to build and ship, and represent an
undesirably large surface area of unwanted
radiation, which can colour the sound and blur
stereo precision. Extra drive units do increase
power handling, but bring problems of crossover
complexity and unit integration.

Little speakers can prove more fragile if used
for the occasional party, and are certainly not
at their best when trying to recreate the power
and drama of rock music or a full concert hall
acoustic. Their appearance is bound to be more
discrete, but they will nearly always need a
special stand to produce the best results.

MobDus OPERANDI

Given the excessive number of different models
competing for attention, manufactuers are
inclined to make much of the uniqueness of
their particular brew. Indeed many will
consciously aim towards some form of USP
(unique selling point), or alternatively rush into
incorporating that of a successful competitor.
The result is that the industry has become
riddled with buzz words to describe any single
type of engineering solution, and this leads to
the sort of stereotyping which entirely misses
the point of loudspeaker engineering.

Examples are legion, from the bextrene
bass/midrange cones of the early ’seventies
through to the latest metal dome tweeters which
are currently springing up everywhere. The result
is that people talk of a ‘metal dome sound’ as
something desirable (or not) per se, whereas in
fact there will be a whole range of different
metal dome sounds, in all probability some
distinctly more ‘equal’ than others.

The underlying axiom is that great
loudspeakers are not created by adopting a quick
technological ‘fix’. Indeed, history has often
shown that the ‘radical innovation’ is a mere
flash in the pan, with benefits in one area more
than offset by unforseen penalties elsewhere.

Technology has steadily improved the
performance of loudspeakers over the years, and
some innovations have proved decidedly
worthwhile. But the whole is much greater than
the apparent sum of the parts, and the buyer
would do well to bear this in mind.

88 Reviews reprinted from issue Nos 41 & 46 by Martin Colloms



ANATOMY OF ALOUDSPEAKER

Anglingspeakersinwards can
improve stereo imagery. Room
placement for good stereo is as
important as that for good bass.
Experimentation with angling
and relative distances from the
room boundaries is
recommended.

High frequency sounds from the
tweeter may ‘beam’ in some
designs while others have
purposely tailored vertical or
lateral dispersion patterns. The
speaker needs setting to put the
tweeter at an appropriate height
for the ears of seated listeners.

Grilles on or off? Many speakers —_
sound better with grilles removed,
because of the diffractive effects of
the grille frame. Can you live with
naked drive units?

Electrical matching: Speakers are
tar more easily damaged by an amp
that is under-powered than one
that is ‘too big" A small amp,
when driven flat out, may ‘clip’
the output waveform, lopping off
the tops of the waves. This
generates high-level high-
frequency distortion products that
can destroy tweeters. Bigamps can
only damage a speaker by pushing
the drive unit out too far or by
heating the voice coil over a
period of time — unlikely in
normal use. Loudspeaker
manufacturers give a bracket for

Efficiency. A more efficient
speaker is one which is better at

converting electricity into sound.
A speaker of 90dB sensitivity will
sound literally twice as loud as one
ot 80dB for the same power. To
achieve the same by upgrading
amplifier power would require a
50W amp be replaced with a
500W model! Higher efficiency
may save you expenditure on
unwanted amplifier power.

The stands should be inert, rigid
and coupled to the floor to
prevent the speaker rocking or
moving. The speaker system will
then be able to produce clean
deep bass and stable sterce
imagery.

the power ratings of suitable
amplifiers, so choose speakers and
amp to match each other.

‘Special’ speaker cables may give
subtle improvementsin clarity
and bass definition. In any case,
use heavy-duty multi-strand
cables rather than light gauge
lighting flex or ‘bell wire’

Where will the speakers be
placed? If designed for true
bookshelf or near wall location,
they will only give a balanced
output in that location. Speakers
designed for free space do best on
stands and will boom if put near
walls or corners.
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PERFORMANCE

MINIM UM SIZK

MAXIM
THE NEW HIGH PERFORMANCE SPEAKER SYSTEM FROM
GOODMANS.

IN SUCH A SMALL BOX, GOODMANS, BY PAYING AT TENTION
TO DETAIL, HAVE BEEN ABLE TO PRODUCE EXCELLENT
BASS PERFORMANCE.

CROSSOVER AND SPEAKER COMPONENTS HAVE BEEN
CAREFULLY MATCHED TO PRODUCE 50 WAT TS RMS AND A
FREQUENCY RESPONSE OF 65 TO 20kHz.

GREAT SURPRISES COME IN SMALL PACKAGES, SEEING AND
HEARING IS BELIEVING.

MAXIM, FROM BET TER HI-FI STORES
AT AROUND £70 A PAIR.

Goodmans

THE PEOPLE WORTH LISTENING TO

Goodmans Loudspeakers Limited, 2 Marples Way, Kingscroft Centre
Havant, Hampshire PO91JS
Telephone: 0705 486344 Telex: 86296 Fax: 0705 453447
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ACOUSTIC RESEARCH 18

ACOUSTIC RESEARCH, HIGH STREET, HOUGHTON REGIS, BEDS LUS5 5Q)].

ast year the Acoustic Research budget

speakers did not fare too well in

Choice, as a hurried changeover from

pulp cone systems to inadequately

developed plastic cones gave unim-
pressive end results. Since then AR have com-
pleted an extensive development programme,
resulting in a new set of budget models. The
18 is the middle-sized system, selling at a
typical £115 a pair.

This compact two-way design uses a 210mm
frame, 165mm cone bass/mid unit, plus 19mm
cone dome tweeter. Both radiating elements are
plastic, graphite-loaded polypropylene for the
larger driver and polycarbonate for the ferro-
fluid-cooled tweeter.

During development it was discovered that the
bass/mid unit possessed a naturally flat response
with a convenient rolloff near the intended
crossover point. Experiment confirmed that the
system could work without an electrical cross-
over to this unit, and that a single capacitor
feeding the tweeter would complete the design.
The overall acoustic slopes approximate to
12dB/octave, with the ferrofluid damping help-
ing to establish a defined tweeter bandpass. One
outcome of the simple crossover design is that
the amplifier is directly wired to the bass/mid
unit. Past experience suggests that if such a
system can be made to work correctly, this may
confer benefits in terms of clarity and definition.

Built largely from 17mm chipboard, the vinyl-
clad enclosure has a sealed-box volume of 15.4
litres, loading the bass unit to system resonance
at 85Hz. The grille is satisfactorily shallow and
rebated. Electrical connection is by 4mm
socket/binders. Placement on stands is recom-
mended, fairly close to the rear wall — 0.4 —
0.6m should be a good starting point.

Sounp QUALITY
Improving on its predecessors, the ARI18 scored
an average rating while being priced well below.
In terms of tonal balance it did sound ‘small’
for example with a lack of body on piano, but
this was not too serious. The bass was nicely

»—TEL: (0582) 867777T—— -

articulate, if too dry in the lower register. The
midrange seemed somewhat forward, but
balanced quite well through to the treble. Stereo
imaging gained an overall ‘average’ rating, but
more dynamic clarity was apparent than is
usually found in speakers of this price. Again
of average quality, the treble was fortunately
unobtrusive. Quite good power handling was
shown at the higher test levels.

LAB REPORT

In anechoic free space the '18 provided a really
good axial response, albeit one which showed
some treble improvement when the grille was
detached. The reference sensitivity was a high
90dB/W, with the associated —6dB bass rolloff
at 60Hz. Fair bass should be available down to
50Hz, if somewhat attenuated. The general
trends are best seen at the 2 metre measuring
distance, in particular a rising output through
the midrange with a moderate variation in
output.

The off-axis curves were poorer than usual,
partly because the high crossover frequency
operates the bass/mid unit in its more directional
region. The above-axis result was also unpromis-
ing, so the loudspeaker should be at or directed
towards head height. The overall indications
were of a ‘light, ‘forward’ balance with some
‘lumpiness.

With a power handling of 60W, up to 103dBA
will be possible from a stereo pair. Amplifiers
down to 10W per channel will provide sensible
sound levels provided party use is not envisaged.
Rated ‘good’ in terms of amplifier loading, the
impedance characteristic was fairly even,
dipping to a minimum of 5 and averaging
6.50hms. Most amplifiers will not find this
speaker any problem to drive.

Measured in the listening room (without the
benefit of wall augmentation), the response
showed some mid dominance around 1kHz, but
the overall balance was tolerable and the energy
reasonably uniform through the crossover
region.

Distortion performance was more than com-

petant at the higher 96dB sound level, particu-
larly in the bass. At higher frequencies the third
harmonic was held to below 1%, averaging
0.7%. At the reduced 86dB level a proportional
improvement was obtained across the range.

CONCLUSIONS

While the I8 was not particularly tidy in res-
ponse terms, it passed the lab tests in quite good
form. Subjectively it proved better balanced
than anticipated, with moderate coloration, a
pleasing dynamic quality, and above average pro-
gramme detail. The good sensitivity and ampli-
fier loading ensures a Best Buy value for money
rating.

GENERAL DATA
Size (heightx widthxdepth) 45.5%27.5%21lcm
Recommended amplifier power per channel

(10) —60W

(for 96dBA minimum per pair at 2 metres)

Recommended placement ____ on stand, near wall (0.5m)

Frequency response, within +3dB, at 2 metres 65H:z to 20kHz
Low frequency rolloff (=6dB pont) at 1 metre 60Hz
Voltage sensitivity

(ref. 2.83V, or IW into 8ohms at 1 metre)___ 90dB/W
Approximate maximum sound level (pair) at 2 metres 103dBA
Impedance characteristic (ease of drive) good
Forward response uniformity average
Typical price per pair, inc VAT £115

PERFORMANCE SUMMARY

SUBJECTIVE
Stereo
Bass
Tonal balance
Coloration
Overall

TECHNICAL
Forward response
Ease of drive
Sensitivity
Bass extension
Loudness

0 2 4 6 8

For graph references see issue No 46
&
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ACOUSTIC RESEARCH 22

ACOUSTIC RESEARCH, HIGH STREET, HOUGHTON REGIS, BEDS LUS 5Q)].

losely related to the AR 18, the '22

shares a similarly-sized enclosure

and the same 230mm frame bass/

mid unit. In the 'I8 this driver is

‘let rip’, with no crossover for the
low frequency section. Some additional cross-
over elements are used in the 22, to help define
a more even response and more precisely inte-
grate a different, wider range tweeter.

The 22 is a sealed-box model with an internal
volume of around 16 litres, resulting in a system
resonance close to 60Hz. The carcass is vinyl-
clad 17mm stock, and the front baffle is 17mm
MDE. The back is recessed and the enclosure
is quite rigid despite the lack of additional
bracing, and shows above average resonance
properties. A loose filling of polyester wadding
provides some absorption for internal standing
waves.

The bass unit has a shallow, flared polypropy-
lene cone of 165mm effective radiating
diameter, the cone plastic reinforced by a
graphite loading. The treble is handled by a
25mm soft plastic dome tweeter, ferrofluid-
cooled. The crossover is of normal commercial
quality and conforms to 12dB/octave rates.
Internal connections use clip-on terminals,
while combined 4mm socket/binding posts
making the external links to the amplifier.

The grille is a quite slim 9mm moulding, with
a rebate to reduce diffraction in the treble.
Location on rigid stands is advised, spaced
possibly 0.5m from a back wall, though this
dimension may be varied to suit local acoustic
conditions.

SouND QUALITY
While the '22 was a little better balanced
tonally than the 18 — naturalness on singing
voice and the like — it nonetheless scored
slightly below its less expensive brother. Some
listeners remarked on a higher perceived level
of coloration with some ‘spikey’ sounds in the
upper treble. Some of the dynamic ‘life’ of the
'18 was missing in the '22, though in certain
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areas the latter was more accurate. It scored
about average on other subjective parameters,
and is therefore quite a competent performance
in view of its modest price.

LAB REPORT

The sensitivity was close to average at
88.5dB/W, some 1.5dB less than the I8.
Consequently the maximum sound level was
less, the system reaching 101dBA for a
maximum input of 75W program. (Some differ-
ences in frequency response shape accounts for
an extra dB loss in the peak dBA reading.) Set
against the reference sensitivity, the bass
extended to 60Hz, —6dB, and realistic output
down to 50Hz can be expected under room
conditions.

The reference response was smoother than for
the '8, except in the treble where a 5dB plateau
appeared from 14-19kHz. The output showed
little change when the grille was detached
(dotted line). The speaker performed well on the
2 metre set of characteristic forward responses,
exceptionally so in the lateral phase at 30° and
45°. In fact the high treble peak was almost gone
by 20° suggesting that a ‘straight ahead’
orientation for the enclosures in the listening
room, listening off-axis, should give the best
results. Some mid dominance may be seen,
while the bass appears to be mildly under-
damped. A small dip on the 15° vertical axis
indicates that the speakers should be located at
a sensible height, and not too low compared
with a seated listener’s head.

In-room, the 22 demonstrated a well
balanced response, though with noticeable
uneveness. The central midrange was satis-
factory, but the treble peaked at SkHz and
showed an undesirable ‘corner’ at 16kHz (the
axial peak). Surprisingly the output peaked at
150-200Hz, while the lower bass was somewhat
depressed.

The impedance characteristic suggests that
the '22 is a good amplifier load; although below
the 8ohm standard, it should not present any

problems. The distortion characteristics were
fine at 86dB, averaging 0.4% third harmonic
and 0.7% second, and although there was
naturally an increase at the higher 96dB level,
distortion remained well controlled.

CONCLUSIONS

The '22 should be better than the 18, but in
practice was not. The general characteristics
were similar, but it proved harder to forgive the
high treble ‘sting’ of the '22 than the response
untidiness of the 18, particularly as the '22 is
more expensive. However, in context the value
for money is still good, so the system qualifies
for recommendation.

GENERAL DATA

Size (heightx widthxdepth) 44x27.5%2lcm

Recommended amplifier power per channel

(for 96dBA minimum per pair at 2 metres) (10) —=75W
Recommended placement on stands near wall (0.5m)
Frequency response, within =3dB, at 2 metres 70Hz to 20kH:
Low trequency rolloft (=6dB point) at 1 metre ____ 60H:
Voltage sensitivity

(ret. 2.83V, or 1W into 8ohms at 1 metre) 88.5dB/W
Approximate maximum sound level (pair) at 2 metres ___ 101dBA
Impedance characteristic (ease of drive) good
Forward response unitormity _ good
Typical price per pair, ine VAT £149

PERFORMANCE SUMMARY

SUBJECTIVE
Stereo O
Bass
Tonal balance E
Coloration |
Overall ST ——

TECHNICAL
Forward response

0 2 4 6 8

Sensitivity
Bassextension

Loudness

For graph references see issue No 46
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ACOUSTIC RESEARCH 44

ACOUSTIC RESEARCH, HIGH STREET, HOUGHTON REGIS, BEDS, LUS 5QQ].

or 1986 Acoustic Research (UK) have
forged a new range of budget speakers,
and these have been helping to lift
their ratings in Choice. The 44BX is
currently the largest, comprising a
classic three-way sealed-box design. The well-
proportioned cabinet encloses 52 litres, most of
which is allotted to the 250mm long-throw bass
driver, though a decent sized rear chamber
isolates the midrange unit from the bass pressure.

The system resonance lies at 50Hz, resulting
in good bass extension. Free space mounting on
rigid 35-45cm stands is advised. The diaphragms
of both the bass and midrange drivers are
graphite loaded polypropylene, with a flared
profile; the surrounds are of foamed poly-
urethane, with a damping sealent. Above 4kHz,
the treble range is delivered by a 25mm soft
plastic dome tweeter; all drivers are custom
made for AR in Japan.

The substantial chipboard enclosure is built
mainly of 17mm panels with circumferential and
side bracing, the net result being quite low in
resonance effects. We understand that the en-
closure has recently been further improved since
our review, with additional reinforcement. The
IImm thick grille is rebated, and the exterior
finish is ‘walnut’ vinyl. Internal damping is
handled by a fill of polyester fibre, and the good
commercial quality crossover is essentially to
12dB/octave, second-order characteristics. Cable
connection is by 4mm socket/binding posts.

SOUND QUALITY

Scoring above average in the listening sessions,
the results were appropriate to the price. The
'44 gave a solid, powerful impression with quite
good dynamic ‘attack’, and a pleasing level of
instrumental detail. Mild ‘boxiness’ and
‘nasality’ were noted, with a touch of overhang
in the bass, and some ‘edge’ and ‘grain’ in the
treble.

Stereo images were satisfactorily focused, and
some measure of ambience and depth was repro-
duced. Several listeners correctly guessed that
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this was a three-way design, so the drivers cannot
be all that well integrated. Overall the sound
seemed quite well balanced, with the slightly
emphasised midrange adding to the vocal clarity.
The system handled high powers with great
competence.

1.AB REPORT

The sensitivity was an above average 88.5dBW,
though this was achieved at the expense of a
lower than usual load impedance, which dipped
to 3.3ohms at 100Hz, and averaged 5ohms over
the range. Tougher 4ohm rated amplifiers are
to be preferred, with a 10W suggested minimum
power, while maximum drive of up to 150W can
be used, giving good sound levels of 104dBA
in-room. Backing this power capability, the
distortion traces at 96dBA showed an average
1% over most of the frequency range, though
the third harmonic 1-4kHz was probably higher
than desirable; by 86dB, the important
distortions averaged a comfortable 0.3%.

The smooth reference response curve fitted
quite close limits despite a suggestion of mid
‘forwardness’ and some treble lift at 15kHz. The
bass was mildly underdamped, but well extended
to 43Hz, —6dB. The grille did not significantly
upset the response, but can be seen to act as
a treble attenuator. At 2 metres the speaker
showed some improvement in driver integration,
and the lateral off-axis responses are notably well
controlled, but the 15° above-axis response in
the vertical plane shows a 6-8dB dip around the
upper crossover. This suggested that the stands
used should be sufficiently high to bring the
point between the mid and treble units up to
or above ear height. Placement on the floor is
asking for trouble, never mind the consequent
coloration increase in the bass and low
midrange.

Measured in the listening room, the bass holds
up well down to 30Hz without serious im-
balance, though the lower midrange, 200-
500Hz, shows a mild depression, while the range
just above this was a mite forward, and is

responsible for a trace of mid dominance.
Integration is most satisfactory across the mid-
treble, while a slight ‘corner’ can be seen just
before the treble finally rolls away. The balance
overall is good.

CONCLUSIONS
This is a powerful, well designed three-way
system. The amplifier loading characteristics are
tougher than usual, but sensitivity is healthy and
the bass well extended. Tonal balance is pretty
good, stereo detail and clarity were both well
above average, so the system represents good
value and is clearly recommended.

GENERAL DATA

Size (heightx width xdepth) 70x32x34.5cm
Recommended amplifier power per channel
(for 96dBA minimum per pair at 2 metres) (10) —150W

Recommended placement R open 35cm stands

Frequency response, within *3dB, at 2 metres 50Hz to 20kH:
Low frequency rollotf (—6dB pomnt) at 1 metre 43H:z
Voltage sensitivity

(ref. 2.83V, or 1W into 8ohms at 1 metre) 88.5dB/W
Approximate maximum sound level (pair) at 2 metres 104dBA

Impedance characteristic (case of drive) below average
good

£339

Forward response uniformiry

Typical price per pair, inc VAT

PERFORMANCE SUMMARY
SUBJECTIVE

Stereo

Bass

Tonal balance
Coloration

Overall
I TECHNICAL

Forward response
Ease of drive
Sensitivity
Bass extension
Loudness
0 2 4 6 8

For graph references see issue No 46
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AKROYD A25

ROYD LOUDSPEAKER CO, UNIT A6, STAFFORD PARK 15, TELFORD, SHROPSHIRE TF3 3PB.

kroyd have been building loud-
speaker systems for a number of
years, and although we had un-
promising results with one of
their earlier models a few years
ago, we received the recent A25 model, said to
be a relative of the Coniston, for 1986. This fair-
sized compact system costs a competitive £100
a pair considering that the vinyl-covered sealed-
box chipboard enclosure contains a volume of
25 litres, and that this is a three-driver system.

The 220mm frame, bass driver has a quite
lightweight 160mm cone resulting in a speaker
system resonance of 72Hz. Underdamped at low
frequencies, output was actually well maintained
down to 40Hz. The main midrange driver
employs a coated pulp cone with classic flared
profile, an inverted half-roll polyurethane foam
surround, and a pressed-steel chassis, the latter
strangely showing premature signs of rust — per-
haps it had been stored in a damp environment?
The treble is handled by the popular Danish
VIFA 19mm soft plastic dome, a variation of the
long-established SEAS equivalent.

The enclosure is built from 1lmm stock and
is devoid of bracing. It is acoustically damped
by a couple of layers of polyester fibre, but the
walls are untreated, leaving the panels a touch
resonant. The grille is a plus feature, being cun-
ningly located in a concealed groove in the pic-
ture frame front of the enclosure, and formed
of 25mm thick acoustically transparent foam.
We found a steel disc cemented to the inside
of the rear panel, but could not discover its
purpose.

Electrical connection is via the usual com-
bination 4mm socket/binding posts. The high
quality hard-wired crossover uses air-cored induc-
tors and Mullard film capacitors. The crossover
slopes are electrically 12dB/octave, but will be
higher order in practice due to the drive unit
characteristics.

SounD QUALITY

The A25 scored below average on blind listen-
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ing, but not disastrously so. Somewhat incon-
sistent with different program, the panel showed
noticeable divergence of opinion as to its merits.
Coloration altered piano tone, adding some
‘nasal’ and ‘boxy’ emphasis. Taken overall the
sound seemed fairly well balanced, yet the treble
drew attention to itself, occasionally sounding
isolated or exaggerating background hiss in the
program. The bass was well controlled with even
extension to the lower frequencies.

Stereo imaging was interesting — not particu-
larly well focused, but showing good ‘attack’ and
some resolution of the space and ambience in
recordings. Depth was weak, but the system
showed some life and dynamic impact.

L.AB REPORT
The A25 has an average sensitivity of 87dB/W/,
indicating a minimum power of 12 watts. A
practical maximum of 75W will provide peak
sound levels of 100dBA in a typical room, and
the bass was more extended than average reach-
ing down to 52Hz, —6dB.

The alignment was close to ideal, as the room
response shows. An attenuated but extended
output was obtained down to 30Hz, while some
mid prominence is associated with a notch at
1kHz (the marker position). At higher fre-
quencies the treble looks nicely even, if over-
extended in the high range.

The Akroyd looked rather primitive on the
axial reference response at 1 metre. A valley may
be seen at 1kHz, apparently due to a drive unit
resonance mode, while beyond this point the
output recovered, but showed some uneveness
coupled with a slight treble lift. With smooth-
ing at 2 metres these features still persisted, and
were in fact more clearly defined. Within the
obvious irregularities the off-axis traces were
actually very well controlled, proving that the
‘lumps’ were not crossover related.

Just touching the 6.4ohm baseline, this
speaker proved easy to drive, with an average
impedance value of 10ohms. Distortion levels

were poorer than average particularly at 96dB,
but improved at the lower 86dB level.

CONCLUSIONS

The results for this speaker were rather mixed,
both for the lab tests and the auditioning. The
indications are that it may not be to everybody’s
taste, but that it is still worth sampling. Decently
sized for the price and with fair bass perform-
ance, it has done enough to achieve recom-
mendation, but a personal audition is strongly
advised.

GENERAL DATA
Size (heightx widthxdepth) 51x29.5%24cm
Recommended amplifier power per channel
(12) =75W

(for 96dBA minimum per pair at 2 metres)

Recommended placement on stand near wall

Frequency response, within =3dB, at 2 metres see graph
Low frequency rolloff (—6dB point) at 1 metre 52Hz
Voltage sensitivity

(ref. 2.83V, or IW into 8ohms at 1 metre) 87dB/W
Approximate maximum sound level (pair) at 2 metres 100dBA

Impedance characteristic (ease of drive) ____ good+
Forward response uniformity below average

Typical price per pair, inc VAT £100

PERFORMANCE SUMMARY
SUBJECTIVE

Stereo

Bass

Tonal balance
Coloration
Overall

TECHNICAL

Forward response
Ease of drive
Sensitivity

Bass extension
Loudness

0 2 4 6 8

For graph references see issue No 46



IN HI-F1

SPOILT FOR CHOICE?

AT IN HI-FI WE HAVE SELECTED MANY EXCITING AND INTERESTING PRODUCTS
FOR YOU TO CHOOSE FROM. MANY OF THESE ARE CHOICE “BEST BUYS” OR
“RECOMMENDED” BUT YOU CANNOT DECIDE ON THAT BASIS ALONE. THAT IS
WHY WE HAVE THE IDEAL FACILITIES, INCLUDING OUR DEMONSTRATION
LOUNGE, FOR YOU TO LISTEN TO EQUIPMENT IN COMFORT. WE PRIDE
OURSELVES ON BEING ABLE TO OFFER YOU BEST ADVICE YOU COULD WISH
FOR. PLEASE CALL IN TO IN HI-FI AND SELECT YOUR HI-FI FROM:

A&R ¢ AIWA e ALPHASON e BEARD e BURMESTER e CASTLE e CONRAD-
JOHNSON e DENON e DUAL e ELITE ® HEYBROOK e VAN DEN HUL e INFINITY
e JBL ® KEF ¢ KRELL ® MAGNEPLANAR ¢ MARANTZ ¢ MERIDIAN ¢ MICHELL
e MUSICAL FIDELITY e PROTON e QED e QUICKSILVER ¢ QUAD e REVOLVER
¢ ROGERS e SONY e SYSTEMDEK e TANNOY e WTA e WHARFEDALE e
YAMAHA ¢ ZETA.

PLEASE PHONE FOR DETAILS OF OUR MUSICAL EVENINGS.

63 GEORGE STREET EDINBURGH

Tel: 031-225 8854

Mon-Sat 9.30-5. Evenings by appointment.

'BEARD AUDIO

FOR FURTHER INFORMATION
ON THESE WORLD FAMOUS AMPS

Contact us at:
BEARD AUDIO, INDUSTRIAL UNIT B1, ASKEW CRESCENT WORKS W12 Tel: 01-749 4258
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B&W DM100

B&W LOUDSPEAKERS LTD, MARLBOROUGH ROAD, CHURCHILL IINDUSTRIAL ESTATE, LANCING,

he 100 is the smaller brother of the

successful DMI110, and follows

many of its sibling’s good engineer-

ing features. For example, the

190mm bass driver chassis is a
die-casting, the 145mm flared pulp cone has sur-
face damping treatment and a generous magnet
provides the energy.

Our samples were finished in a good quality
‘black ash’ vinyl. The enclosures are built from
plain 15mm chipboard, with an internal volume
of 11 litres. A sealed-box design, system reson-
ance was a rather high 100Hz.

Crossing over at around 3kHz, the network
is essentially third order, 18dB/octave and uses
five elements plus an attenuating resistor. The
25mm soft plastic dome tweeter (made by B&W)
is protected by a user-replaceable fuse.

The grille baffle is made from 15mm stock,
unrebated, and is best detached for serious
listening. Free space or shelf mounting is pos-
sible. Electrical connection is made via 4mm
socket/binding posts.

SOuUND QUALITY
The '100 romped through the listening tests
with a substantially ‘good’ score, which is very

WEST SUSSEX. TEL: (0903) 750750

good for the class. Sounding a trifle ‘loud’ and
light-weight in tonal balance, it provided an
even, well-integrated sound, with consistently
high levels of both detail and clarity.

Stereo focus was good, with quite good repre-
sentation of depth and recorded ambience.
Perspectives were nicely handled, while the
coloration was fairly low throughout the range.
[t proved a bit shy in the low bass but the upper
bass was both clean and tuneful. Good power
handling was shown up to 75W above which
point some detail was lost.

L.AB REPORT

On axis at the reference 1 metre distance, this
speaker proved its pedigree by providing a =2dB
output from 80Hz to 20kHz. The grille was
acoustically poor, as the solid line (grille on)
showed. The reference sensitivity was 89dB/W/,
above average, and the —6dB rolloff occurred
at 75Hz, a higher than usual frequency.

Pair matching was very good. Maximum
sound levels of 103dBA are possible and a mini-
mum amplifier power of 10 watts per channel
is indicated.

At 2 metres microphone distance, a well inte-
grated set of curves is seen, with only minor

variations over the various axes. The overall
balance was pretty good.

The fine sensitivity was not compromised by
the impedance, which did not fall below 6ohms
and averaged 8ohms. Driven to a 96dB sound
level the distortion results were good, averag-
ing 0.3% above 300Hz and well balanced below
that frequency. By 86dB, a general improvement
has occurred with second harmonic falling to
negligible levels above 300Hz.

While the low frequency range showed some
attenuation, the room response illustrated the
finely balanced midrange and the integrated
treble of this well engineered performer.

CONCLUSIONS

A fitting companion to the 'I10, the 100
managed to establish a fine performance in its
own right, despite its competitive pricing. It
sailed through both the lab and the listening
tests, proving to be sensitive, clean sounding,
and offering good stereo. It suits shelf or stand
mounting and offers very good value. A Best Buy
classification is mandatory.

Reassessed. First reviewed 1985. Current typical price £100.

or gra, references see issuu qe)
For graph No 4l

vailable for some years now, the
'110 has been a highly successful
loudspeaker. Built to a tried and
tested formula, thissuccess seems
due to a skilful balance of per-
formance, engineering and fine value. A two-
way model of some 22 litres internal volume,
it is reflex-loaded by a 5cm diameter port,
backed by a 7cm tube.
Bass and midrange frequencies are handled by
a 220mm flared pulp cone unit, built on a sub-
stantial diecast frame with six hole fixing. A
B&W,-built unit is also used for the treble, a
25mm soft dome plastic foil unit with cast plate.
The enclosure is well finished in a ‘walnut’
vinyl material, while the grille and its thick non-
rebated frame can be detached. 4mm
socket/binding posts are fitted at the rear. The
crossover is said to be 4th orderacoustic Butter-
worth, achieved by a good quality 2nd order
internal network in conjunction with the
drivers’ acoustic responses. Acoustic foam is used
to provide internal absorption.

SOUND QUALITY
Despite its budget price the 110 scored ‘above
average’. A good midrange was solidly backed
by a lively, articulate quality, and the speaker
showed a pleasing transparency with good rendi-
tion of fine detail.
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Tonally it was well balanced, with just a hint
of untidiness at the response extremes; in the
extreme treble, a touch of ‘tizz’ was evident while
the bass extreme sounded a little underdamped.
Some box coloration was present despite the
fine overall effect, and this occasionally made
itself apparent. Stereo images were well focused,
particularly with the grille detached, and the
"110 made a surprisingly good attempt to recreate
depth of image. High powers were also handled
very well.

LAB REPORT

An excellent pair match was shown, certainly
within =0.5dB limits over the whole range. The
reference response was very good indeed, marred
by a ripple at 5kHz to 8kHz which was removed
by detaching the grille. Sensitivity was a high
89.5dB/W with the remarkable response of
+2dB, 65Hz to 19kHz. The —6dB LF point was
typical for the type at 56Hz, and the system is
well tuned.

A 350W peak programme signal was handled
without damage but 100W peak would be a
fairer rating, allowing a generous maximum
sound level of around 104dBA for a stereo pair,
near disco levels! Out at 2m the forward
response family of curves was very good, bar the
15° vertical off-axis response. This suggests that

fairly high stands should be used, with the treble

B&W LOUDSPEAKERS LTD, MARLBOROUGH ROAD, CHURCHILL INDUSTRIAL ESTATE, LANCING,

units close to ear level. Good driver integration
was shown here particularly in the lateral axis.

Even at 96dB sound pressure level, the speaker
produced only moderate distortion levels of
under 0.3% midband, and this was mainly the
less harmful 2nd harmonic. At 86dB and above
200Hz 3rd averaged 0.2%, and 2nd still less.
These are very fine results.

The impedance curve gave no cause for con-
cern and essentially represents an 8ohm system
of typically good behaviour; no decent ampli-
fier should find this speaker a problem.

In the listening room, the computer averaged
response was impressive too. Good output can
be seen down to 40Hz with a notably even and
well matched midband, while the treble rolloff
also conformed to an even axial output.

CONCLUSIONS

This well engineered loudspeaker provides good
sensitivity with low distortion. The amplifier
load is good, the responses even and the tonal
balance most presentable. The sound quality is
most competitive and the power handling
exceptional, while its lively, transparent quality
consistently pleases. Overall this is a clear candi-
date for Best Buy status.

Reassessed. First reviewed 1984. Current typical price £140

For graph references see issue No 41
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BBCLS3/5a

GOODMANS LOUDSPEAKERS LTD; SWISSTONE LTD (ROGERS); SPENDOR AUDIO SYSTEMS LTD.

hree manufacturers are currently

licensed by the BBC to produce

LS3/5As, and all must stick to the

Corporation’s tight specifications.

Designed as a miniature broadcast
monitor for cramped spaces, by offering a fine
sound quality in its own right it has stood up
to much larger competition for more than 10
years. Mounting on high stands well clear of
room walls at approximately ear level provides
best results.

A sealed plywood box of 5% litres volume,
the 3/5A is a two way system employing selected
KEF drivers, a 110mm Bextrene cone bass/
midrange and a 19mm plastic dome treble unit.
An elaborate and costly crossover is employed
to equalise the drivers to a strict specification.

SOuUND QUALITY
The LS3/5A has consistently done well in pre-
vious live-versus-recorded sessions and fairly well
on analogue programme sources. However, with
digital material, problems which were only
hinted by analogue material were now clearly
apparent, making the design sound more dated.
Several areas attracted criticism — the bass
lacked extension and sounded ‘boomy’ in the

ALL MANUFACTURING TO FIXED SPECIFICATIONS UNDER BBC LICENCE

upper bass register, while the mid had a notice-
ably ‘hard’, ‘nasal’ quality and the treble seemed
tforward with a grainy, ‘zitty’ effect at the extreme
top end. Some ‘tubby’, wooden and boxy colora-
tions were also evident, with only moderate
rendition of stereo depth.

However, it continued however to provide
good voice detail and articulation, with a
reasonably accurate tonal balance. Comparison
between the Goodmans and Spendor versions
showed great similarity while a much older
model from Audiomaster (no longer in produc-
tion) sounded slightly dimmer by comparison,
with less mid nasality. However the difference
was small by speaker standards.

L.AB REPORT
Sensitivity was low, measuring 81.5dB/W and
necessitating a minimum amplifier power of
30W per channel. A 50W maximum is sug-
gested although with care 100W amps may be
used. The bass rolloff —6dB point measured
57Hz, quite good for the size, while pair match-
ing was very good (all three current makes). The
impedance curve never dipped below 7.50hms,
so the design qualifies as an easy 100hm load.
Modest 96dBA maximum sound levels are

possible.

Reference curves were taken for the Good-
mans and Sperdor samples and showed good
agreement with the reference unit, though the
1.2kHz prominence seems to have become more
pronounced over the years. This perhaps reflects
a change in the B110, although it is still within
specification. By modern standards the response
looks a trifle lumpy, though in its time this
system was regarded as a very smooth performer.

CONCLUSIONS

At risk of offending the BBC, we feel that the
3/5A is due for a revision; as a working broad-
cast tool it no doubt does its job, but as a piece
of value engineering it is beginning to fall
behind. Other speakers have shown a progres-
sive reduction in price as well as an improve-
ment in sound quality, but the LS3/5A has
steadily increased in price more or less in line
with inflation. Nevertheless, on the most recent
listening tests the LS3/5A scores were sufficient
to retain recommendation!

First reviewed: Rogers 1978, Goodmans and Spendor, 1983 (retested 1984,

reassessed 1985/6.) Current txpical price £220

For graph references see issue No 41
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CASTLE CLYDE

CASTLE ACOUSTICS LTD, SHORTBANK ROAD, SKIPTON. N. YORKS BD23 2TT.

ossessing a 9.8 litres internal volume,

the Clyde is reflex-loaded by a small

ducted port, 28mm long by 37mm in

diameter, which does more for the

power handling than the bass exten-

sion. Both drivers are made by Castle; the light-

weight pulp-cone bass/mid unit is built on a

130mm frame, and is partnered by a unique

30mm plastic cone/dome tweeter using a

phase-corrected diaphragm. The undamped

chipboard cabinet is also made by Castle them-

selves, having a fully finished teak veneered

exterior with a well-designed, acoustically

favourable foam grille. A 4-element crossover is

fitted with fuses for each driver, accessible
through the bass unit aperture.

Flush-mounted spring clip terminals are used

for electrical connection, and an acoustic foam

lining provides absorption within the enclosure.

SounD QUALITY
The Clyde was felt to sound a little ‘small’ with
a degree of ‘forwardness’ in the midband, but
negligible accompanying ‘loudness’ or ‘shout’
was apparent, and the general effect was smooth
and well integrated with good detail and natural
tone colour. On occasion the treble could sound
a little ‘sibilant’ and ‘edgy’, while some colora-
tion was also identified, mainly of the ‘boxy’

kind.

TEL: (0756) 5333

The imaging was clearly defined with some
depth and good lateral precision over a wide
listening angle. Low bass notes were lacking in
power, but the balance was surprisingly good if
tending to be slightly ‘light’ and ‘middy’ in
character.

LAB REPORT

The test samples showed a good pair match,
measuring typically +/—1dB: a fine result for
a speaker in this price category. Sensitivity was
indeed high at 89.5dB/W, and was uncompro-
mised by the impedance/amplifier loading, the
latter rated as ‘good’ and averaging 9ohms. As
expected the low frequency range was somewhat
curtailed with a —6dB point at 64Hz, but the
axial reference response was inspiring, meeting
fine +/—2.5dB limits overall, and showing a
promisingly even balance.

Under Y3-octave analysis at a 2 metre measur-
ing distance the output was excellently uniform
and integrated; in this respect the system illus-
trated an almost textbook performance. How-
ever the tonal balance showed a gentle rise in
output with increasing frequency, with a mild
but discernible hump in the treble region
centred on 15kHz.

The averaged room response in energy terms
did suggest some mid prominence between

600Hz and 1.5kHz, but the overall trend above

1.5kHz was very good, and close to the theoreti-
cally ideal characteristic. While the low fre-
quency range had some depression coupled with
an early rolloff below 50Hz, it was otherwise
fairly uniform.

With comfortable sound levels achieved on
as little as 10W per channel, this speaker will
happily accept 50W unclipped programme with-
out blowing fuses, thus allowing up to 102dBA
sound levels, which is quite loud considering
the box size.

CONCLUSIONS

Now a well-established model, the Clyde is a
tidy little performer which packs a surprising
punch in terms of a clear, even and lively sound.
It offers a high sensitivity and is an easy ampli-
fier load, giving good dynamic range with
moderate distortion, plus good finish and engin-
eering.

Re-auditioning in 1986 with a current version
suggests perhaps that the Clyde is at last begin-
ning to show its age, with slightly below average
results overall. Considering the low price this
is still a good result, though our recommenda-
tion is now perhaps a little less enthusiastic in
the light of increased competition.

Re-auditioned. First reviewed 1981. Current typical price £112

For graph references see issue No 41

CASTLEPEMBROKE

CASTLE ACOUSTICS LTD, SHORTBANK ROAD, SKIPTON,N. YORKSBD23 2TT.

Ithough basically a compact

design the Pembroke nonetheless

encompasses a bass-reflex-loaded

volume of some 32 litres. The

enclosure had a shaded stain/
varnish finish with the black foam grille flanked
by horizontal veneered bars at the top and
bottom of the cabinet.

A 200mm bass/mid unit is married in a
vertical in-line arrangement to a 30mm plastic
cone tweeter, both drivers of Castle’s own manu-
facture. The bass unit is constructed on an alu-
minium cast frame, with a substantial magnet.
The good quality crossover operates at approxi-
mately 3kHz and is of 12dB/octave basic order,
although this is adjusted to ‘fine tune’ the driver
responses.

The heavy enclosure is braced and damped,
the interior lined with an acoustic absorbent.
A conventional moulded rear connector panel
is fitted with plain 4mm socket/binding posts
more suited to ‘special’ cables. Internal fuses,
accessible behind the bass driver, protect against
sustained amplifier overload.

Sounp QuALITY

As we have come to expect from Castle, this
speaker gave a good account of itself during the
listening tests. Favoured by all the panelists, it
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produced a consistently smooth sound, free from
fatiguing effects. Tending to mild ‘richness’
tonally, it was felt that the bass could have been
a little drier while some ‘boxiness’ and ‘plum-
miness’ in the lower midrange was also noted,
although this was not serious. The treble could
also demonstrate a little ‘breathiness’ in the
upper range.

Overall the sound was ‘big’, with good bass
power and extension. Stereo images were quite
well-focused although they showed some loss of
depth and transparency; frontal detail was how-
ever good with a pretty natural tonal balance.
In fact, the Pembroke sounded as smooth as the
remarkable lab test results would indicate!

LAB REPORT

Pair matching was good except around the
14kHz area where significant 2dB errors were
observed. The grille had no deleterious effect
on the sound. Sensitivity was rated as above
average at 88dB/W, providing maximum sound
levels of up to 103dBA, and a 10-100W ampli-
fier power range is considered appropriate.

Bass was quite extended at 44Hz, —6dB, and
quite uniform in anechoic terms. Overall the
response in the 70Hz to 12kHz range was quite
remarkably smooth with only +1dB ripples ap-
parent. Out at 2 metres, a very good forward out-
put was demonstrated showing great consistency,

phase control and integration. Can you believe
a =1.5dB response from 60Hz to 20kHz here?
At 96dB, second harmonic distortion typically
measured 1-1.5%, with third rather lower than
that except at 2kHz. Third harmonic was little
altered at the lower 86dB level, but second was
much improved to 0.3% and better. With third
harmonic often at the 0.15% level, the Pembroke
essentially gave good results for distortion.
Impedance never fell below 6.40hms, indicat-
ing that the loudspeaker will be very easy to
drive with any reputable amplifier. The com-
puter-averaged room response also appears very
promising, with the low frequencies integrating
well with the room, down to 40Hz. The mid
register was also very smooth and while the
lower treble seemed slightly depressed, the upper
treble was in fact marginally too well extended,
hinting at the upper ‘edge’ heard on audition.
However, overall this is a fine result.

CONCLUSIONS
Comfortably ‘recommended’, this tradi-
tional-looking speaker offers a sweet, smooth
sound with an excellent overall balance of
engineering-based performance.

Reassessed. First reviewed 1983. Current typical price £240.

For graph references see issue No 41
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CGASTLE DURHAM

CASTLE ACOUSTICS LTD, SHORTBANK ROAD, SKIPTON, N.YORKSBD23 2TT.

he Durham is a brand new design,

selling for £150, and so sits at the

higher quality end of the budget

speaker sector. Such models typi-

cally use a larger 210mm frame for
the main bass/midrange driver, but here the
Castle designer employs a small, high power
driver with 150mm pressed steel frame and
110mm active cone diameter. This flared pulp
cone is suspended on a strong mechanical
system designed for reflex-loading.

Castle themselves make both drivers, the
treble range being handled by their established
30mm plastic cone, which is fitted with a large
central phasing plug that results in an annular
radiating element. The good quality crossover
essentially conforms to 12dB/octave second-
order form, and is distinguished by the use of
film capacitors for the treble section. Hard-
wiring is used internally, external system con-
nection is made via combined 4mm socket/bind-
ing posts, and positor overload protection is
fitted.

The enclosure is robustly contructed from
19mm chipboard, finished in real walnut veneer,
and the side panels are internally reinforced by
a cross-brace. Bituminous pads further damp
panel resonances, and an acoustic foam lining
moderates internal standing waves. The 15 litre
internal volume is reflex-tuned to 65Hz by a
ducted port 40mm in diameter and 30mm long.
A foam grille ensures good frontal dispersion
characteristics. The standard of construction is
as good as the finish, and a site fairly close to
a rear wall mounted on a good quality stand,
will take account of the slightly ‘forward’ fre-
quency balance.

SOouND QUALITY
Handling realistic peak power levels without
noticeable limiting, the Durham scored above
the group average during the listening tests. It
sounded quite clear, giving some resolution of
the recorded acoustic. Depth was not particu-

TEL: (0756) 5333

larly well constructed in the stereo image,
though frontal plane focusing was more than
satisfactory.

Coloration in the usual sense was low, but like
so many recent speakers, the tonal balance
tended to ‘thinness’ with a ‘forward’ upper-mid-
range. While the mid-treble balance was quite
uniform, the upper treble hinted at brightness
with some ‘grain’ or related imprecision. The
bass was of an average standard — somewhat shy
and lacking extension though fairly articulate
and tuneful.

LAB REPORT

Assessed from the 1 metre response, the lab
sensitivity is a fairly high 89dB/W, though the
bass extension to 67Hz, —6dB is unexceptional
in this price range. A minimum power of 10W/
per channel is suggested, while a sensible 50W
maximum will provide peak sound levels of up
to 102dBA, ample for all normal purposes.

Under anechoic conditions, the output rises
smoothly by some 5dB from 80H:z to 1kHz.
Some loss is seen in the presence range, while
the treble shows mild uneveness. The
impedance curve had an average value of
8ohms, and constitutes an easy amplifier load
since it did not fall below 6.40hms. The forward
frequency response group at 2 metres proved uni-
form, with a fine consistency over the range of
forward axes. The speaker’s ‘light’ frequency
balance is plain to see, and the output is notably
uncritical of the precise listening axis.

In the listening room, the computer measure-
ments showed a properly defined output through
the mid and treble ranges, but with a loss of level
in the upper bass to low midrange, 90-250H:.
The bass output was shy, did not match the mid
level even with the help of wall lift, and fell off
quickly at lower frequencies.

The distortion was judged about average at
a sound level of 86dB at 1 metre, though the
third harmonic appeared a bit high in the lower
treble. By 96dB the range above 60Hz was nicely

controlled, but signs of stress were apparent
below 60Hz, for example 10% of third harmonic
at 40Hz. The second harmonic peak at 20kHz
is considered harmless.

CONCLUSIONS

Though evolved from a smaller system, the
Durham performed quite well in this issue. Des-
pite a ‘lean’ midrange, the listening results were
encouraging, and this system is clearly well en-
gineered, sensitive and nicely finished. The bass
is on the weak side, but does not prevent this
model from meriting recommendation.

GENERAL DATA

Size (height X widthx depth) 40x21.5%25cm
Recommended amplifier power per channel

(for 96dBA minimum per pair at 2 metres) (10) —50W
near rear wall

100Hz to 20kHz

Recommended placement

Frequency response, within =3dB, at 2 metres

Low frequency rolloff (—6dB point) at 1 metre 67H:
Voltage sensitivity

(ref. 2.83V, or IW into 8ohms at | metre) 89dB/W
Approximate maximum sound level (pair) at 2 metres 102dBA
Impedance characteristic (ease of drive) very good
Forward response uniformity very good
Typical price per pair, inc VAT £150

PERFORMANCE SUMMARY
SUBJECTIVE

Stereo

Bass

Tonal balance
Coloration
Overall

TECHNICAL
Forward response
Ease of drive
Sensitivity
Bass extension
Loudness

0 2 4 6 8

For graph references see issue No 46
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CELESTION DL4

L OUDSPEAIKERS

CELESTION INTERNATIONAL LTD, DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK 1P3 8]P.

he author of this volume, Martin
Colloms, was called in as design
consultant on the Celestion DL
series. Consequently the review is
written by DGP, based on the com-
parative measurement and blind listening data
generated during the test programme.

Smallest of the three is the DL4. This 10 litre
box is styled to capitalise on the association with
the SL6 while the 25mm soft plastic film tweeter
has a front-plate ribbed in the manner of the
SL6/SL600 trim plates. The brown painted
Medite baffle has been divided with painted
lines to follow the SL6 ‘modular’ appearance.

A 165mm paper-coned mid/bass driver has
been chosen which, coupled with reflex load-
ing, enables the system to achieve above aver-
age sensitivity.

The 12mm chipboard carcass has a recessed
back panel for stiffness and is neatly chamfered
around the front edge to give a smooth transi-
tion to the moulded plastic grille frame. Michell
gold-plated binding posts have been used — an
‘audiophile’ touch unusual in a £100 speaker.

An eight-component crossover is hard-wired
to the back of the moulded terminal block —
the two drivers crossing over just below 3kHz.
The highish sensitivity of the finished system
allows even modestly powered amplifiers to pro-
duce fair levels with these speakers.

TEL: (0473) 73131
by David G. Prakel

SouND QUALITY

There was no disagreement about the consider-
able strengths and the few compromises in this
speaker when presented in ‘blind’ conditions to
the listening panel. All listeners, particularly
those seated on-axis, commented positively on
the stereo depth imaging ability, but no one was
fooled into thinking this was a large speaker as
extended bass simply wasn’t there. However the
bass was always described as tight and tuneful
and the overall performance dynamic, exciting
and informative.

The only real criticism of this design came
from its top end performance which was vari-
ously described as ‘shrill’ or ‘whistly’. Later
listening tests confirmed that the speaker sounds
best on tall stands with some reinforcement from
a back wall, say within 0.5m.

LLAB REPORT

The 1m on-axis plot showed a controlled bass
rolloff with just a trace of upper bass promi-
nence, the —6dB point at a high 85Hz suggest-
ing that the speaker is best used fairly close to
a room boundary. Around the crossover region
there is some discontinuity in the response plot,
and to some extent in the in-room analysis
which also showed the limited bass energy of
this system. Good dispersion characteristics were
shown by the family of 2m curves, suggesting

a strong stereo performance. However the 15
degree above axis plot has a ‘treble-strong’
balance which indicates that the speakers
should be auditioned with the tweeter at least
at ear height. Tall stands close to a wall are
indicated.

At 96dB sound level, the major distortion
peak is a relatively innocuous 2nd harmonic,
rising to just over 3% at 200Hz. A tiny tweeter
irregularity can be seen around 8-10kHz but the
general distortion above the 200Hz centred peak
is well below 0.3%.

The impedance plot shows an unremarkable
dip to 6.50hms between 5k and 10kHz.

CONCLUSIONS

Taking into account the fact that the DL4 sells
for just under £100 its performance in blind
listening tests and in later sighted listening tests
is a considerable achievement for the price. This
is not a cheap ‘audiophile’ quality speaker but
a design which will produce meaningful musical
results when partnered with an inexpensive
amplifier and a typically dull budget cartridge;
brighter sources may sound ‘spitty’ and ‘hard’
however. The strong stereo performance and
controlled bass would indicate Best Buy status
at this price.

Reassessed. First reviewed 1985, Current typical price £100

For graph references see issue No 41

CELESTION DL6

CELESTION INTERNATIONAL LTD, DITTON WORKS, FOXHALL ROAD, [PSWICH, SUFFOLK 1P3 8]P.

he author of this volume, Martin
Colloms, was called in as design
consultant on the Celestion DL
series. Consequently the review is
written by DGP, based on the com-
parative measurement and blind listening data
generated during the test programme.

Though similar in principle to the DL4, the
DL6 has a considerably larger box. The same
25mm plastic dome tweeter has been used but
this time it is crossed over to a 200mm paper
mid/bass unit built in a substantial cast chassis
and with an inverted PVC roll surround. Paper-
pulp-coned drivers with large magnets keep
sensitivity of both the models above average —
Celestion quote 89dB/W/1m.

The DL6 reflex-loaded with the port venting
through the back panel of the speaker to main-
tain the visual consistency of the range. The
same chamfered box front and tapered grille
frame give the speaker a distinctive appearance
and reduce the frontal area of the speaker to
some extent. The carcass is produced in 16mm
chipboard, again with a Medite baffle and fibre
filling.

The eight-component crossover is to the same
layout as the DL4 (12dB slopes) again hard-wired
and with the components glued to the back of
the rerminal block, which carries gold-plated

100

TEeL:(0473) 73131

by David Prakel

Michell 4mm binding posts. Heavy gauge
internal wiring is used.

SOUND QUALITY

In the panel listening tests the DL6 rapidly
established itself as a more extended and refined
version of the DL4. The same strong imagery
and lively informative sound was there but the
bass was considerably more extended and a
degree ‘richer’ Treble was slightly ‘Whiskery’, des-
cribed as being slightly ‘gritty’ or ‘scratchy’
Though on some programmes the speaker could
sound a little ‘whispy’ or ‘thin’ it was not marked
down for this.

The DL6 gave considerable insight into the
scale of music and produced a spacious sound
retaining details of the ambience of the record-
ing venue. However, off-axis listeners seemed less
able to appreciate the speakers’ imaging ability.

Bass was surprisingly controlled and extended
for a speaker at this price. The DL6’s ability to
produce a coherent sense of space with wide
dynamic range, plenty of detail and good low
end control helped it do well in both ‘blind’ and
later ‘sighted’ listening tests.

LAB REPORT
The Im axial plot showed evidence of the 3kHz
crossover point and a slightly ragged treble

output rising to peak at 10kHz (about 2dB up
on the 1kHz level). The —6dB rolloff point in
the bass comes at 60Hz and the upper bass peaks
before rolling off into the midband trough. The
twin peaks were shown also in the 2m plots. The
off-axis curves indicated well controlled disper-
sion though again there is a ‘glitch’ in the 15°
above-axis plot around the crossover point. As
with the DL4, the '6 should be used on stands
to aim the tweeter towards the listener’s ear.

The in-room plots gave a very even smooth
output with some evidence of the crossover
notch but a well extended low-end.

CONCLUSIONS
The control and power embodied in this design
sets it a way apart from the run-of-the-mill £120
speaker. Particularly good when pushed hard by
a large amplifier, the DL6 produced none of the
listener fatigue generated by lesser designs at this
price. Bass performance, stereo imagery and
balance were all above average though the treble
performance has been bettered in this price
bracket. The balance of performance strengths,
however, enables us confidently to recommend

the DL6.

Reassessed. First reviewed 1985. Current typical price £130.

For graph references see issue No 41
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CELESTION DLS8

CELESTION INTERNATIONAL LTD, DITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK 1P3 8]P.

he author of this volume, Martin
Colloms, was called in as design
consultant on the Celestion DL
series. Consequently this review is
written by DGP, based on the com-
parative measurement and blind listening data
generated during the test programme.

Where the Celestion DL4 and DL6 share a
common tweeter, the DL6 and DL8 use the
same mid/bass driver. However, in the DL8 the
200mm paper-pulp-coned unit is used in a sealed
box and crossed over to a derivative of the
copper-deposition dome tweeter used in the
SL6. This 32mm diameter unit achieves the
necessary sensitivity by using a lightweight fabri-
cated aluminium dome and an enormous
magnet. The crossover network integrates the
two drivers at around 2.5kHz with 12dB-slope
tuned circuits, plus an additional capacitor in
series with the bass driver.

The DLS8 carcass is built by wrapping a V-
grooved 18mm chipboard plank around a
recessed back and an 18mm Medite baffle.
Finish is ‘walnut’ grained vinyl. The back panel
terminal block is fitted with gold-plated Michell
binding posts; inside the speaker, this block
carries the hard-wired crossover. Fibre wadding
is used in the cabinet while the drivers are wired
with heavy gauge cable.

TEL:(0473) 73131

by Dawvid Prakel

SounD QUALITY

The gentle treble slope was noted by the listen-
ing panel, but the marks achieved were
encouragingly high for a speaker selling at this
mid-market price point. The metal dome
tweeter gives the DL8 an immediate ease and
a treble clarity rarely heard in conventional
tweeter designs. Again there was the hallmark
of the DL range — a spaciousness and a con-
trolled yet powerful sound.

Bass showed no trace of overhang while the
purposeful tailoring of the low frequencies was
just noted by one or two listeners who marked
the speaker down as lacking the very deepest
extension — which is not to criticise the pre-
cisely damped and tuneful bass of which the
DLS is capable.

Listening tests outside the blind listening
panel showed that the DL8 lacked some of the
sparkle and ‘life’ of the DL6, but equally well
the treble never ‘bit’ in the same manner as the
DL6 when pushed too far.

LAB REPORT
The Im axial plot showed the —6dB point of
the system at 55Hz. The tweeter resonance lies
outside the audio band being shown up by the
rise in second harmonic distortion above 20kHz.
General levels of distortion are commendably

low, though the reflex-loaded DL6 shows even
lower bass distortion around 100Hz.

The 2m family of curves showed an excellent
uniformity with a gradual slope falling from the
mid through the treble. The 15 degree above-
axis trace has a crossover notch which suggests
that positioning with the tweeter on ear level
would be appropriate. The in-room Y3-octave
measurements show an excellent smooth trend
with a well sustained high end.

The 6.50hm minimum impedence is of no
real consequence. Sensitivity measured slightly
under specification at 88dB/W.

CONCLUSIONS

The DL8 has an easy relaxed quality with an
imperturbable treble sound and a spaciousness
and airiness that sets it apart from other loud-
speakers in this price bracket. It offers an
unusual blend of high power handling and above
average sensitivity — attributes not normally
associated with the smooth refined qualities of
a metal dome tweeter. It is an easy speaker to
live with and will not ‘close up’ when driven
loud. A Best Buy rating is obviously in order
for a speaker possessing these qualities while sel-
ling for £180.

Reassessed. First reviewed 1985. Current typical price £180

For graph references see issue No 41
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CELESTION SL6S

CELESTION INTERNATIONAL LTD, DITTON WORKS, FOXHALL ROAD, [PSWICH, SUFFOLK [P3 8]P.

‘luxury compact’ loudspeaker, the

SL6S is a thoroughgoing redesign

of the famous SL6 primarily aim-

ing to cure the sensitivity and

bass limitations of the original
design. The new 32mm aluminium dome
tweeter offers both a higher frequency first bend-
ing mode and a lower mass, leading to higher
sensitivity than the electroformed copper dome
tweeter which it displaces. The closed-box
cabinet is now made in medium density fibre-
board (MDF), with thinner panels to reduce
energy storage. A ‘figure 8 brace and inset back
panel help make the cabinet rigid; foam absorp-
tion is now used internally. It is available in
black or walnut wood veneer finish, with
optional high twin-pillar stands.

The 165mm Kobex-coned mid/bass driver is
now built in a lugged die-cast chassis, which is
bolted rather than clamped onto the cabinet.
The unique two-part surround is effectively a
mechanical crossover. The PVC originally used
to terminate the SL6 cone was good at reduc-
ing travelling waves in the cone, but was stiff
and impaired bass impact. Laser velocimetric
analysis showed that termination was already
complete half-way through the roll surround, so
Celestion have introduced a two-piece surround,
the outer half in soft rubber giving a freer
suspension at lower frequencies for improved
bass articulation and ‘speed. The voice-coil
inductance of this driver has also been reduced,
to give better bass ‘attack’.

The crossover is hard-wired and gives
improved integration; a change of slope on the
high pass leg has altered polar distribution, and
stand height is now less criticial. Gold-plated
binding posts are fitted.

SOUND QUALITY
The SL6 has a generous, open sound with good
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David Prakel

stereo depth and separation — an altogether
brighter, more out-of-the-box sound than its
predecessor, it is also more capable of catching
the impact and power of bass notes. SL6 bass
performance was marred by cabinet effects and
the ‘slowing’ effect of the stiff mid/bass driver
surround; the new speaker has a notably articu-
late bass, free from ‘congestion’ or ‘drumming’
coloration.

Furthermore, SL6 delivers something of the
exceptional stereo imagery achieved in the more
expensive metal-cabinet SL600 (still based on
original SL6 drivers and crossover).

A comparison of response traces shows the
extra treble energy in the '6S which makes the
speaker a little ‘bright) and can produce a slight
‘pinched’ coloration, though otherwise the mid-
band sounds unusually transparent.

LAB REPORT

For the 'S model sensitivity has improved by
roughly 2dB, and the maximum sound level
achievable by a pair in-room is now increased
to just over 100dB, from the previous 98dB. The
speakers showed good pair matching, and the
grille and its frame had little effect on the
anechoic measurements. The 2m forward res-
ponse curves are particularly even, showing
evidence of the increased treble energy.

The 96dB distortion plots showed some
improvement in high frequency figures over the
SL6, but at this level this compact speaker is
nearing its limits. The 86dB traces showed a
dramatic reduction in the 200Hz third harmonic
cabinet problem, which was very clearly seen
in traces taken on the earlier SL6. The distor-
tion performance at this level is good.

The SL6S computer averaged in-room res-
ponse shows much better driver integration than
before. A uniform output with surprisingly
extended low frequencies combines excellent

room interfacing with an impressively smooth
treble rolloff. The '6S crossover presents a better
load than SL6, the one 6ohm minimum con-
firming a true 8ohm load.

CONCLUSIONS

Retaining the strengths of the SL6, the SL6S
loses none of that design’s sweet treble and
musical detail. Bass performance has been
improved in both extension and clarity, and the
redesign speaker is altogether more neutral,
producing some of the excellent imaging proper-
ties of the SL600 at under half the price.

Improved sensitivity and continued good drive
characteristics make this an easy speaker to
match; better treble dispersion allows greater
freedom in room placement. The twin-pillar
40cm stands (L series) are recommended for the
preferred free space location. SL6S rates as one
of the very best compact speakers and carries
a clear recommendation.

Author Martin Colloms’ involvement as design
consultant finds David Prakel writing this review,
based on his own interpretation of the lab and
listening data.

GENERAL DAtTA
Size (height xwidthx depth)

Recommended amplifier power per channel

37.5x20x27cm

(20) —150W
free space, 40cm stand

60Hz to 16kHz

(for 96dBA minimum per pair at 2 metres)
Recommended placement

Frequency response, within +3dB, at 2 metres

Low frequency rolloff (—6dB point) at 1 metre 50H:z
Voltage sensitivity

(ref. 2.83V, or IW into 8ohms at 1 metre)_ 84dB/W
Approximate maximum sound level (pair) at 2 metres 101dBA
Impedance characteristic (ease of drive) good
Forward response uniformity good +
Typical price per pair, inc VAT £350
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DIESIS SOLITAIRE

DIESISLOUDSPEAKERS, 28 BARRAS LOCHMABEN, DUMFRIES, SCOTLAND.

iesis is a small British company

with cabinet making experience,

and this is reflected in the excel-

lent natural wood finish of this

product. A miniature design, the

Solitaire is virtually hand made, and fits in the
upper price bracket for the type. Measuring 35
by 20.2 by 26cm deep, the sealed box has an
internal volume estimated at 12 litres. In this
two-way design the treble is handled by an Elac
25mm polyamide dome, while the 165mm bass
unit is made by SEAS, with a pulp cone that
Diesis treat with a damping compound. The
simple three-element crossover has three addi-
tional resistors for attenuation and damping.
Strongly constructed of double skinned chip-
board, the front panel is a thicker grade of 20mm
MDE. However, the 6mm grille panel is unre-
bated and stands slightly proud of the panel.
The interior is lined with two grades of foam,
and is hard-wired with good cable. Electrical
connection is via 4mm socket/binding posts, and
although this model is small enough for shelf
mounting it will in fact perform best on open
stands, probably not too far from a rear wall.

SounD QUALITY
The Solitaire did well on test, proving to be a
tidy and civilised performer. Despite its small
size, it coped with the maximum 350W pro-

TEL:(05762) 3765———-

gramme input despite beginning to sound a little
ragged at this level; 100W is probably a sensible
maximum.

If a touch ‘lightweight’, this speaker posses-
sed a clean midrange, producing a well inte-
grated sound with a natural tonal balance. No
areas of the frequency range proved obtrusive
and good stereo focus was evident with quite
good depth. The only area of criticism, apart
from the lack of really low bass, was a loss of
the full dynamic impact of the material — at
times it sounded just a little dry and over-
controlled. Coloration appeared low on most
program, except on solo piano, where some mild
‘boxiness’ was noted.

LAB REPORT

The reference response showed a 1 metre uni-
form characteristic with a modest 85dB/W sensi-
tivity. Maximum level was of the order of 100dB
for a stereo pair. Pair matching was good, except
in the 5-12kHz range where tweeter sample dif-
ferences amounted to 2dB, more than expected.

The grille was not beneficial to the response,
imposing a dip at 3kHz as well as some upper
range ripples; Bass rolloff was quite average,
—6dB at 57Hz. At 2 metres, the forward res-
ponse family showed some driver overlap at the
crossover region, with the best sound obtained
on axis. A mild peak was present above 15kHz

while the midrange showed mild forwardness.
But =3dB limits sufficed for a 65Hz to 20kHz
response.

At 96dB sound pressure level, the Solitaire was
clearly working hard, giving a fair amount of
second and third harmonic distortion. At the
reduced 86dB spl, distortion fell below 1% over
most of the range, which was a more satisfac-
tory result. System resonance was 82 Hz, a bit
high, but reflecting the small size. The imped-
ance curve suggested a smooth 8ohm load,
meeting the B.S. standard.

In the room the average response confirmed
the lightweight balance, but only just. The mid
was slightly prominent but the overall curve was
quite well balanced.

CONCLUSIONS

This well-crafted miniature has a modest dyna-
mic range. The sound is pleasantly neutral, with
a generally good performance, if slightly lack-
ing in bass power and extension. The quality
control on tweeter matching needs watching but
otherwise the performance of the Solitaire, the
tirst Diesis model to appear in Choice, justifies
a recommendation.

Reassessed  Fivst reviewed 1984. Current typical price £220.

For graph veferences see issue No 41

GOODMANS MEZZ0

GOODMANS LOUDSPEAKERS LTD, 2 MARPLES W AY, KINGSCROFT CENTRE, HAVANT, HANTS.

he Mezzo is the middle sized model

in the Goodmans ‘M’ series of

moderately priced speakers, and re-

vives the name of a model popular

many years go. Since this review
was originally carried out there have been some
changes to the layout of the front baffle, remov-
ing the LED indicator lights and re-arranging
the drive units vertically. Though we have not
formally reassessed the model, such changes
ought to have positively improved the level of
performance.

The substantially built 37 litre bass-reflex
enclosure has a three-way driver system. The
80mm cone midrange unit and the 25mm soft
dome tweeter are now mounted vertically, and
a larger-than-usual 250mm pulp-cone bass driver
occupies the lower section of the enclosure.

Externally, the rigid chipboard enclosure is
well finished in a synthetic vinyl print. The
commercial-quality crossover is basically of
12dBl/octave form, employing eight elements
plus power resistors. Thick foam blocks provide
acoustic absorption for the interior, whose
panels are otherwise undamped.

Sounp QuALITY
The Mezzo acquitted itself well on the listen-
ing tests, comfortably achieving a score worthy
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of Choice recommendation. It was considered
lively and well balanced, with good detail in
some regions, while the bass was powerful with
quite good extension, if a little ‘plummy’ in
character. The treble was quite pleasant and free
of obvious vices, and the midrange sounded
open if a trace ‘boxy’, while ‘cuppy’ coloration
was also audible.

Opinions about this speaker did, however, vary
a little, though this is a factor that may have
been improved — by the recent front baffle
rearrangement. Only moderate depth was por-
trayed, the central focus seeming rather diffuse
by comparison with the group average. Despite
this, the Mezzo had a pleasant character not
usually encountered at its price level.

LAB REPORT

Measured at 1 metre, the output looked
unpromising, but the overall forward response
was rather better. Mean sensitivity was above
average at 88dB/W, with a quite extended
—6dB/W bass rolloff point at 46Hz. In conjunc-
tion with a 100W peak power handling, sub-
stantial 104dBA sound levels were possible.

Fine distortion results were obtained at 96dB;
around 1.5% second harmonic at low frequenc-
ies and just 0.3% for both second and third
above 200Hz. At 86dB both showed a further

reduction to very good levels.

At 2 metres, the off-axis responses were fairly
well grouped apart from the 30° laterial, with
the general characteristic slightly ‘rich) posses-
sing a gentle suckout at 3kHz. Assessed by com-
puter room averaging, the output was rather
more consistent than anticipated, and correlated
well with the smooth impression gained on the
subjective tests.

Failing to meet the 8ohms spec, the Mezzo
showed an impedance dip to Sohms, but its
modest reactive content and average value of
7ohms it remains quite easy to drive.

CONCLUSIONS

This larger-than-average speaker is good value
for money, offering a pleasant, uncritical ‘big’
sound. The bass extended deeper than usual
while high sound levels with low distortion were
possible. The already good performance should
have been enhanced by the new front panel
arrangements, particularly in terms of the stereo
performance, so at its realistic price level, the
Mezzo carries a firm Choice recommendation,
with the provision that personal audition to
confirm the results of the recent changes is
advised.

Reassessed. First reviewed 1984. Current tvpical price £150.

For graph references see issue No 41
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GOODMANS MAXIM

GOODMANS LOUDSPEAKERS LTD, 2 MARPLES W AY, KINGSCROFT CENTRE, HAVANT, HANTS.

n recent years, the British loudspeaker

company Goodmans has introduced new

models nostalgically named after the

classic M-series designs produced two de-

cades ago. We have already seen the rein-
carmnated Mezzo and the Magnum in recent years,
and have now received perhaps the most famous
of all. The Maxim was a true miniature of excep-
tional quality for its time, setting a pattern for
many other commercial models leading up to
the BBC LS3/5a design.

However, times change. While the new
Maxim is certainly a true miniature, in real terms
it is far less expensive than its predecessor. The
veneered case of the original has been replaced
by a vinyl-clad chipboard, and the drivers are
not all of Goodmans manufacture. The new
Maxim is actually one of the cheapest models
to be included in this issue, with a typical retail
price of around £70.

This speaker is intended for stand mounting,
not too close to a rear wall. The bass reflex type
enclosure has an internal volume of only 5 litres,
and is tuned by a small ducted port 30mm in
diameter and 50mm long, fitted to the rear
panel and effective at around 70Hz. The panels
are 12mm thick, and polyester fibre provides
internal absorption.

A two-unit design, the bass/midrange driver
has a 130mm steel frame and a 100mm ftlared
pulp cone with vinyl half-roll surround, and uses
a decent magnet. The treble range above 4kH:z
is covered by the familiar Audax 12mm plastic
cone/dome unit which has ferrofluid cool-
ing/damping.

The grille is 12Zmm thick and unrebated —
better left off for more serious listening. The
crossover has generous power handling capacity
and provides nominal 12dB/octave slopes. Elec-
trical connection is wia combined 4mm
socket/binding posts.

SOUND QUALITY
The Maxim scored well for its price in the blind
listening tests. In contrast to many small inex-
pensive systems, which tend to have a ‘loud’

-—TEL:(0705) 486344——

quality, almost ‘shouting’ at the listener, the
panel found the Maxim was pleasantly balanced,
with a broad, even midrange. Low bass was
understandably absent, while upper bass was
somewhat muted, but managed to appear articu-
late and tuneful. The treble was more than satis-
factory, sounding nicely balanced, and showing
pleasing detail without drawing excessive atten-
tion to itself.

Coloration was quite good and the mid detail
was presented well. While clearly a small box,
it made no excuses; it just got on with the job.
Stereo images were well focused, with fine width
and acceptable depth.

LAB REPORT
The sensitivity was only a little below average
at 85.5dB/W, so the Maxim may be used with
amplifiers from 20W per channel up to a
sensible maximum of 50W. Acceptably loud
97dBA maximum in-room sound levels will be
possible from a pair.

The reference response on axis at 1 metre was
pretty good, measuring *=2.5dB 130Hz —
20kHz, though there was a hint of midrange
excess and inevitable low frequency deficiencies
with —6dB at a high 82Hz. The forward res-
ponse group at 2 metres gives a better idea of
the sound energy reaching a normally seated
listener, and this showed very good charac-
teristics, generally uniform with excellent inte-
gration. Uncritical of precise listening axes, this
speaker offered a consistent response.

The impedance fell to just below the 8ohm
limits at 350Hz, but typically held around
100hms which is a relatively straightforward
amplifier load.

This loudspeaker behaved well under power
peaks of up to 75W, and achieved satisfactory
swept distortion results at the 86dB test level.
Overall, second harmonic held to about 0.8%
while the more important third harmonic was
typically 0.3%. The higher 96dB test level was
hard on this miniature, but it coped pretty well
even at low frequencies.

The computer-averaged room response con-

firmed the smooth broad midrange character of
this model, neatly demonstrating the excellent
mid/treble balance and the associated crossover
integration.

CONCLUSIONS
Perfect speakers cannot be had for this price,
However the Maxim achieved much of the mid-
range and treble quality of more costly models.
Nicely balanced, it performed competantly in
the lab tests and scored well for its price on audi-
tion. A comfortable budget miniature, it gives
sound value and achieves a Best Buy rating.

Note: The author provided a private opinion on an
earlier version of this model for the manufacturer.

GENERAL DATA

Size (height x width x depth) 26x17x2lcm
Recommended amplifier power per channel
(for 96dBA minimum per pair at 2 metres) (20) —50W

50cm stand, 0.5m trom wall

120Hz to 20kH:

Recommended placement

Frequency response, within #3dB, at 2 metres

Low frequency rolloff (=6dB point) at 1 metre __ 82H:
Voltage sensitivity

(ret. 2.83V, or 1W into 8ohms at 1 metre) 85.5dB/\W
Approximate maximum sound level (pair) at 2 metres 97dBA
Impedance characteristic (ease of drive) very good
Forward response uniformity excellent
Typical price per pair, inc VAT £70

PERFORMANCE SUMMARY

SUBJECTIVE
Stereo
Bass
Tonal balance
Coloration
Overall
TECHNICAL
Forward response
Ease of drive
Sensitivity

Bass extension

Loudness
0 2 4 6 8

For graph references see issue No 46
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HARBETHHL1 IV

HARBETH ACOUSTICS, la BIRCHANGER ROAD, SOUTH NORWOOD, LONDON SE25 5BA.

ince its introduction the HLI has

been subject to small detailed

improvements culminating in the

current Mk [V version reviewed here.

The 50 litre enclosure, reflex tuned
by a large 62mm diameter tunnel port, has a
cabinet of thin-wall high quality veneered ply-
wood, with bituminous panel damping and ex-
tensive seam battening. Front and back panels
are well screwed down and a sculptured foam
grille assists the cabinet diffraction. An exclu-
sive polypropylene 200mm driver covers the
bass/midrange, and a 25mm Audax soft dome
tweeter the high frequencies, with a good quality
crossover dividing the input at approximately
2kHz. Provision has been made for sensible
matching of mid and high frequencies using an
auto transformer to aid consistent frequency
balance.

SounD QuUALITY
The original HLI proved to be of monitor
quality, and survived comparison with live
sounds very well. On complex recorded pro-
gramme in stereo it was a little weaker with some

sibilant and chesty effects on vocal.
Fully reauditioned in Mk IV form (this arrived
too late for new measurements except a room

-——TEL:01-6549549———-

curve, not shown), the HLI bettered its earlier
result by offering a clearer, more dynamic sound.
Improvements in mid clarity were heard lead-
ing to still greater transparency as well as more
precise transient definition.

Our first samples were slightly bright, which
Harbeth acknowledged, stating that the treble
level would be reset in production. Subsequent
auditioning in 1986 confirmed that this had
been done, and that the mid/treble integration
was now first class. Overall the balance remained
very good while the bass was somewhat under-
damped in the reflexed area, more suited to
classical than rock programme in this respect.

LAB REPORT
A useful above average sensitivity of 87.5dB was
recorded, which is on target and not compro-
mised by the impedance; this was judged to be
a good amplifier load, typically of the order of
8ohms with a 6.6ohm minimum. While some
high phase angles were apparent (for example,
70° at 2kHz), the impedance here was substan-
tial enough to avoid censure. The —6dB rolloff
point was noted at 46Hz, and with a 100W per
channel amplifier limit, a good maximum sound
level of 102dBA should be possible in a typical

room.

The axial response at 1m was fairly uniform,
and ignoring a 5kHz notch met =3dB limits,
55Hz-18kHz. Third harmonic distortion levels
were also very well controlled at 96dB, typically
measuring 0.5% or better above 150Hz. The less
annoying second harmonic content peaked at
8% around 100Hz, and this might be audible
on sustained bass notes. The system fared less
well on a diet of 100W pulses despite the low
2Hz repetition rate: although perfect at 500Hz,
a +0.3dB expansion occurred at 5kHz generat-
ing 5% of second and 1.8% of third harmonic
distortion. Crossover saturation is the probable
cause at this equivalent 100W programme level.

CONCLUSIONS
Reassessed, the HLI IV was technically very
similar to the 111, except for the revised bass mid
unit, this custom built by Audax on a cast frame,
using the advanced TPX cone polymer. With
notably improved midrange and fine overall
mid/treble balance and integration, the design
continues to stand the test of time, and carries
a strong Choice recommendation.

Reassessed. First reviewed 1985. Current typical price £348

For graph references see issue No 41
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STATE OF THE ART _
CONCEPT, PAT. P.

SOLI-CORE

sound that your system is truly capable of.

at a price that won't break the bank.

R

¥ % Super

“What impressed me most about Soli-core cable was the
superb clarity and precision of the sound
Soli-core S is extremely powerful in the bass region and
presents more detail than I've ever heard from my system.
J.B. HI-FI ANSWERS JUNE ‘86

@ Before you think of changing your system — first hear it at it's best. Your system needs
Soli-core, a revolutionary new concept in cable design which will deliver the quality of

@ Many satisfied users have acclaimed Soli-core as being the best cable on the market, and

@ Sceptical? We offer full money back guarantee if not fully satisfied.

SOLI-CORE |

IS YOUR DECK ENDURING AN EARTHQUAKE
ORISIT PROPERLY ISOLATED?

The difference that TRUE isolation can
make to the music produced by your deck &
has to be heard to be believed! The new SKYLINE platform is an extremely
advanced isolating platform which incorporates a number of unique
developments to control vibration. Money back guarantee is offered if you
are not impressed by improvements in all areas of performance (this applies
no matter what table or shelf you are currently using).

W Available in table or wall shelf form.
B Suitable now, for Linn LP12 (other decks soon)
B Packs flat for mailing. COST £85 inc. p. & p.

Features
tension line
vibration
reducer PAT.P.

PLEASE SEND ME - (tick box required).

1 STEREO PAIR pack of Soli-core loudspeaker cables, each cable of length

ordinary version £23.63 £25.91 £28.19 £30.47 £32.75 £35.03 £37.31 £39.59

LENGTH 3m x 2 | 4m x 2 | 5Smx 2 | 6m x 2 | 7m x 2 | 8m x 2 | 9m x 2 | 10m x 2 NAME
S (super) version £45.58 £50.96 £56.34 £61.72 £67.10 £72.48 £77.86 £83.24

ADDRESS

1 STEREO PAIR pack of Solicore interconnects phono plugs fitted.

ordinary version £26.86 £26.86 £26.86 £29.72 deduct £15 if phonos not required

LENGTH 0.5m x 2]0.75mx2 | 1m x 2 | 2m x 2

S (super version £59.56 £59.56 £59.56 £64.94 deduct £20 If phonos not required
Please send me more information on Soli-core [] |___VAT, POST & PACKING INCLUSIVE |

Basic B - version is 99p per metre and will be available from mid September

TO:- CABLE DESIGN, 87 Chessel Crescent,
Bitterne, SOUTHAMPTON
S02 4BT (0703) 442183

Please send me information on SKYLINE platform

TOTAL ENCLOSED = ¢ P

HFA/10/86
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JBL 60T

HARMAN (AUDIO) UK LTD, MILL STREET, SLOUGH, BERKSSL2 5DD.

laced at the quality end of the com-

pact loudspeaker market, the L60 is

a quite substantial loudspeaker — at

a quite substantial price tag of £370

a pair. For a start, this is a floor-stand-
ing design, which has its own particular appeal,
to the many people conscious of the visual
obtrusiveness of hi-fi. It must, however, be said
that for perfectionists a better performance will
be obtained by elevating the speaker on rigid
low stands, designed with a floor-keying feature.
Standing 78cm high, the L60 is a two-way reflex-
loaded system of some 35 litres. It is tuned to
a low 26Hz, which promises good bass
extension.

The bass/mid unit has a die-cast frame fitted
with a light pulp cone with foam surround. The
frame measures 230mm overall, while the actual
diaphragm diameter is 160mm. The generous
motor system has an oversize high-power 50mm
voice-coil. Crossing over at around 2.5kHz, the
treble range is handled by a version of JBLs
25mm titanium dome tweeter with its integral
‘diamond pleat’ surround. The high quality
12dB/octave four-element crossover includes two
polypropylene capacitors, and uses internal
push-on connectors; combination 4mm
socket/binding-posts are used for external con-
nection.

The main enclosure construction material is
19mm chipboard, finished in natural walnut
veneer. There is no internal bracing, but a
20mm fibreglass lining helps absorb internal
standing waves. The port is reasonably sized,
48cm in diameter and 128mm long. An
assembly fault on our sample left one bass unit
mounting nut loose inside the enclosure.

SounD QUALITY
The 60T scored above average for the listening
tests, which is an appropriate rating for the price,
and was impressive in several respects. While
the bass was somewhat rich and a little too

-—TEL:(0753) 76911 ———— -

powerful, it was also fairly clean and well ex-
tended. Futhermore the upper-bass to mid-treble
balance sounded agreeably uniform, in contrast
to many modern systems. This helped to give
a good sense of scale to a wide variety of pro-
gram material.

Some moderate ‘boxy’ colorations were pre-
sent in the midband, and the treble could sound
a little ‘wiry’ and ‘brash’ on strings and brass.
Stereo focus was quite good, with a fair
representation of depth. Dynamics were also
above average.

L.AB REPORT

The average 88dB/W sensitivity was mildly
compromised by a load impedance below the
8ohm standard tolerance; in fact the lowest
value was a touch over the 4ohm level, and was
not considered too severe in amplifier loading
terms. A minimum input power of 10 watts per
channel is suggested, while the system showed
fine power handling to 150W peak program, so
good peak sound levels of 104dBA are possible
in a typical room.

The bass was well extended to 40Hz, —6dB,
and as the room curve testifies, the response was
well maintained down to 25Hz, albeit with some
excess below 60Hz. Above 100Hz the computed
room response shows fine balance and most even
output, bar some mild abberation in the mid
treble.

This speaker measured pretty good on axis at
1 metre, bar a degree of crossover interaction
around 3kHz. Removing the grille effected a
small improvement (dotted line). The 2m set
of forward responses indicated fine driver output
integration except in the 3kHz area, and the

lateral off-axis curve was particularly good. Re~

flecting JBLs experience in this area, the audibly
significant third harmonic distortion at 86dB
was held to low levels. The second harmonic
trace rose somewhat at the higher 96dB sound
level, but the general trend showed good con-

trol right down to 20Hz.

CONCLUSIONS

This speaker possesses many positive qualities
including a fine treble, an extended and power-
ful bass suited to larger rooms, moderate distor-
tion levels, and the capability for high sound
levels. Stereo performance was rather above
average, and the 60T sounded pretty well
balanced in musical terms. It offers realistic
value for money, and thus merits Choice Recom-
mendation.

GENERAL DATA
Size (height x widthxdepth) 78x30.5%26.5cm
Recommended amplifier power per channel
_(10) —150W
floor or low stand (15cm)

45Hz to 20kHz

(for 96dBA minimum per pair at 2 metres)
Recommended placement

Frequency response, within +3dB, at 2 metres

Low frequency rolloff (—6dB point) at 1 metre _ 40H:
Voltage sensitivity

(ref. 2.83V, or IW into 8ohms at 1 metre)___ 88dB/W
Approximate maximum sound level (pair) at 2 metres 104dBA

Impedance characteristic (ease of drive) average (not 8ohm)

very good
£370

Forward response uniformity

Typical price per pair, inc VAT

PERFORMANCE SUMMARY
SUBJECTIVE

Stereo

Bass

Tonal balance
Coloration
Overall

TECHNICAL

Forward response
Ease of drive
Sensitivity

Bass extension
Loudness

0 2 4

For graph references see issue No 46
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JPWP1

JPW LOUDSPEAKERS LTD, PO BOX 31, PLYMOUTH, DEVONPLI 1YH.

east expensive of a range of speakers
designed and produced by a small UK
company, the P] is a standard-formula
budget two-way design. Selling for a
modest £115, it is distinguished by a
real wood veneer in a price category where most
are vinyl coated. The cabinet is a 19 litre sealed-
box, solidly constructed from 19mm chipboard,
its interior lined with acoustic fibre. The 9mm
thick grille panel is unrebated.
Bass is covered by a 200mm VIFA unit with
a modest magnet and a straight-sided pulp cone.
Treble is allotted to a second VIFA unit, a 1I9mm
polyamide soft dome. A standard four-element
12dB/octave crossover divides the signal elec-
trically.

SOUND QUALITY
The original Pl scored below average on the
tests, but not seriously so in view of the modest
price. Panel comments were mixed. Over and
above a basically satisfactory sound, criticisms
of a ‘boxy’ and ‘thickened’ effect were made, and
while the bass was respectable it lacked real
extension. The tonal balance was lightweight
and the upper range showed some uneveness,
varying in effect according to programme. Both
a sharpness and a ‘wiry’ coloration were evident,
and the upper treble was sometimes rather pro-
minent. Stereo images were quite well focused,

-—TEL:(0752) 784284——-

but again the depth effect was variable with
different program. Sometimes it sounded OK,
but on occasion the sound was described as
rather two dimensional.

Subsequent 1985 & 1986 audition of later
samples showed significant improvements in
midrange ‘sweetness’ and mid/treble integration,
though the ‘bright’ balance was still noted.

LLAB REPORT

Pair matching was very good, within £0.3dB
over the whole range. Reference sensitivity was
high at a mean 90dB/W, and with a 100W
power handling, a pair will be capable of
105dBA; even 15W amps will give quite decent
sound levels. The —6dB bass rolloff came in at
a typical 60Hz and despite the grille rebating,
a significantly smoother response was obtain-
able with grille removed.

Out at 2 metres, the smoothed output still
showed some tendency to ‘lumpiness’, with a
plateau around 1kHz and minor peaks at 15kHz.
Nevertheless £2dB limits sufficed for an 80Hz
to 20kHz response. Driven to the 96dB sound
level, requiring only a modest 4W input, the
JPW distortion was about average at around 1%
over most of the range. At 86dB, third harmonic
distortion was lower at 0.3%, while second re-
mained much the same. Compression measured
—1.4dB, poorer than average, but intermodula-

tion was rather better, at —44dB.

From the impedance graph, the system reson-
ance was seen at 88Hz. The impedance varia-
tion was small, averaging 7ohms, with a small
dip to 6 at 15kHz, which is pretty harmless. In
view of the high sensitivity, this loudspeaker
should not present any problems for any modern
amplifiers.

The room-integrated response illustrated the
‘lumpy’ nature more clearly, with an almost
three-humped response along with a forward
midrange. The treble ‘bites’ a little at 5kHz, and
while the bass was fairly extended, it rolled away
a little too soon. Realignment to 88dB plus
better driver integration at the crossover would
help matters a lot here.

CONCLUSIONS

Despite the above discussion of its various
character quirks, the P] remains a well-crafted,
well-finished speaker offering a good general
performance. The subjective ratings, enhanced
by the improvements of subsequent samples also
suggest good value. It is both sensitive and easy
to drive, while progressive refinement has main-
tained its competitiveness by 1986 standards,
though a personal audition is advisable, to see
whether its tonal quality appeals to you.
Reassesed. First reviewed 1984. Current typical price £115

For graph references see issue No 41

JPWAP3

JPW LOUDSPEAKERS LTD, PO BOX 31, PLYMOUTH, DEVON.

relative of the API, the '3 is a

larger version with some refine-

ments including the option for

bi-amplified use in conjunction

with an active cross-over such as
the custom packages produced by Nytech or
A&R.

Sturdily built from 20mm thick chipboard,
this two way design is reflex-loaded, the 25 litre
internal volume giving a system resonance of
73Hz. The grille batfle is rebated to improve
acoustic performance, while the external finish
was in our case an excellent walnut veneer. The
panels are damped internally by a bituminous
layer, and volume absorption within the enclo-
sure is effected by a polyester fibre wad.

The bass/midrange main driver is from VIFA,
with a 200mm diecast chassis and a doped pulp
cone. For the treble at 19mm plastic dome unit
(VIFA again) takes over. A simple 3-element
crossover is used to provide nominally
12dB/octave acoustic rolloff slopes, but in active
mode the electronic crossover takes over, the
drive units barely requiring equalisation.

SOUND QUALITY
Achieving a ‘good’ rating on the listening test,
the AP3 did well in spite of comments concern-
ing a mild excess in the upper bass, a mild tonal
‘thinness’ in the midrange, and a forward, bright
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treble. Somehow the speaker remained well
enough balanced overall, as well as sufficiently
controlled, to allow its other qualities to show.
Stereo was pretty good in terms of both width
and focus, with fair depth. The voice band was
liked, and sounded articulate and well differ-
entiated. Low bass was somewhat muted but was
present in the room, and compensated for by
an upper bass richness.

Coloration in the general sense was fairly low,
bar some ‘graininess’ in the upper treble.

LAB REPORT
Set to a | metre measuring distance in the
anechoic chamber, this speaker demonstrated
a good sensitivity of 90dB/W, uncompromised
by the impedance characteristic. The latter rated
as a very good amplifier load with an average
value of 9ohms and a lowest of 6ohms.

The reference response showed slight bass
underdamping with a —6dB rolloff at 57THz. A
rising output with increasing frequency was also
shown, amounting to 5dB over the 200Hz to
15kHz range. With the grille removed some
improvement was seen in the treble smoothness.

A minimum of 10 watts was indicated for
satisfactory sound levels, while 100W maximum
input was possible on undistorted programme
(not continuous tones). Good sound levels of
up to 105dBA were possible in a typical room,

and for active operation, amplifiers in the
25-50W range will be entirely suitable.

At 2 metres, the forward response set was quite
good, particularly in the lateral plane. Vertically
the response was less regular, and the speakers
should therefore be placed with some care, for
example on a stand 40-50cm high and set
straight ahead. The rising trend was again
noticeable on the smoothed responses.

Low distortion levels were obtained at 96dB,
typically 0.3 to 0.4%, at 86dB with further im-
provement to a very good 0.2% average.

In the listening room the AP3 did show a
generally good balance, though with a touch of
treble excess and the beginnings of a ‘humped’
energy response.

CONCLUSIONS

This nicely finished and well built loudspeaker
had a touch of its own ‘character’, but this did
not detract from the listening results which were
good for the price. Other aspects were also
nicelybalanced and the facility for active opera-
tion is an interesting option, providing the
opportunity for a subsequent upgrading of the
performance in power, clarity and balance.
Offering reasonable value, the AP3 carries our
recommendation.

Reassesed. First reviewed 1985. Current typical price £195

For graph references see issue No 41
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MISSION 7011

MISSION ELECTRONICS, STONEHILL, HUNTINGDON PE18 6ED.

ow officially in Mark I form, the

'70 is Mission’s least expensive

speaker, whose performance in

some areas threatens several of its

larger brothers in the Mission
speaker range.

A two-way miniature, the 70 has a sealed-box
volume of 13 litres, which loads the custom
170mm pulp cone bass/mid unit. Both this and
the tweeter are Danish, the latter comprising
a 19mm polyamide dome, ferro-fluid damped
and built by VIFA. The crossover is of good
quality, 12dB/octave acoustic, and uses three
electrical elements.

The cabinet is nicely finished in vinyl ‘black
ash), with a deep grille which is integral with
the enclosure. In fact the cabinet comes apart
as two shells, locked together by four capped
screws at the rear. A fibre wad provides for the
internal absorption, while electrical connection
is made by sturdy 4mm socket-binding posts.
The overall contruction quality is fairly good.

SounD QUALITY
While use on a shelf or bookcase is likely, this
speaker actually gave a good account of itself
on 42cm high stands, not too far from the rear
wall. The mark was a strong ‘average plus, great
for the price.

TEL: (0480) 57477

There are however several criticisms. The
sound could show some ‘sibilance’ and ‘edge)
with a mildly ‘thin’ tonal balance, some ‘boxi-
ness' and a rather dry’ bass.

Conversely it was favoured for its lively, ‘quick’
nature, revealing detail throughout the fre-
quency range, and preserving the excitement of
the performances. The bass was articulate and
tuneful while the stereo focus was good, with
a fair reproduction of the natural recorded
acoustic around the performer.

LAB REPORT

The axial reference response showed a smooth,
slightly uptilted character, on spec at a sen-
sitivity of 89dB/W. The bass —6dB point was
a modest 84Hz which is average for the type,
with a system resonance at 97Hz. Pair match-
ing was very good, to within =0.5dB, and at
1 metre the speaker met fine =2dB limits from
95Hz to 17kHz.

Out at two metres the forward response family
showed an exemplary set of responses. The varia-
tion over the 15° vertical axis from straight in
front was minimal, and the blending was very
good in the lateral plane. The forward vyet
uniform nature of this design was clear enough.

Working hard at 96dB, the speaker never-
theless showed well controlled distortion, gener-

ally less than 1%. down at 86dB, still a fair level,
the distortions had improved to the 0.4% level,
with the low frequency range rather better than
average. Compression measured an average
1.9dB while the bass-mid intermodulation was
fine at —42dB.

At low frequencies the impedance dipped to
just under 5ohms, and a fair rating would be
6ohms, although most amplifiers should have
no problems.

Computer averaged in the listening room, the
70 I response was less even than expected. The
mid was clearly forward (noted on audition),
while the bass was rather ‘shy’ and the upper
treble a trifle ‘exposed.

CONCLUSIONS

Despite the measured and auditioned tonal im-
balance in the energy response, the panel liked
the 70 II for its lively, transparent quality, and
here its subjective appeal served to outweigh its
problems. The ratings suggest Best Buy status,
but [ nonetheless feel that it should be carefully
auditioned before purchase.

Reassessed. Furst reviewed in Mark II form 1984. Current typical prce £100

For graph references see issue No 41

THE MAGNIFICENT 70’'s

The 70 Il received a “Best Buy”
award from that highly critical
bible Hi-Fi Choice.

THE CYRUS

SYSTEMS 1 and 2

Critics all agree, the
Cyrus is terrific value
for money. Once again
“Best Buy” awards.

“U'M LOOKING FOR HI-FI THAT'S SUPERBLY DESIGNED,
RELIABLE & MODESTLY PRICED-MISSION'S THE NAME-
AND WHAT'S MORE IT'S BRITISH! FROM AMPS &

SPEAKERS TO THEIR MAGNIFICENT CD PLAYER, THEY
HAVE THE TECHNOLOGY”

vesse

GOT THE LoT”

“GIVE YOUR EARS A
TREAT TAKE THEM TO
HARROW AUDIO THEY VE

| DAD 7000R CD PLAYER

Deservedly received rave

MISSION ACCOMPLISHED

reviews Fierce

TAPE COUNTER

The best prices on tapes by TDK,
Maxell, Sony and Fuji — including
V4 open reel and all six video systems.

|LI] ]

LECTROMICS

Turntables by
Dual, Linn, Michell, Oak, Revolver, Rotel,
Systemdek, Thorens

Speakers by

A &R, B & W, Castle, Diesis, Gale, Heybrook, KEF,
Linn, Mission, Monitor Audio, NAD, Quad,
Spendor, Tannoy, W'dale

Apart from Mission you’ll find a full range of exciting equipment at Harrow Audio

Additional Equipment by Denon, Jecklin, Nakamichi, QED, Sennheiser, Trio

HARROW AUDIQ

27 Springfield Road, Rarrow, Middlesex.
Open: Tuesday-Saturday 9.30 a.m. until 5.30 p.m. Appointments: 01-863 0938

treble which
plagues many
CD’s is replaced
by smooth as
silk top end.

= DAD7000

Amplitiers by

A & R, Audiolab, Beard, Cyrus, Linn, Magnum,
Musical Fidelity, Myst, NAD, NVA, Nakamichi, Opus,
QED, Quad, Rotel, Sondex, Threshold, Yamaha

Cartridges by
Audio Tech, A & R, Audionote, Glanz, Goldbug, Grado,
Linn, Nagaoka, Ortofon
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MISSION 700LE

MISSION ELECTRONICS, STONEHILL, HUNTINGDOM, CAMBS PEL8 6ED.

ission have laid out in their

instruction manual a well

specified set of conditions for

obtaining optimum sound from

their loudspeakers. While
many of the suggestions are sensible, their
injunctions against the use of tone controls,
which potentially contravene the guarantee
conditions, do seem a little strange. These
speakers are intended to be used almost touch-
ing a back wall, and arranged to direct the for-
ward sound straight ahead. The resultant mildly
off-axis delivery to the centrally seated listener
has been compensated by the designer by
adjusting the axial response.

The 700LE is a compact two-way system that
has evolved from the 70 series. The sealed-box
volume of 9.5 litres produces a system resonance
at 88Hz. On a normal stand, the enclosure is
a little below head level for the seated listener,
resulting in a time delay between the arrival of
sounds from the bass and the treble units.
Mission exploit this by inverting the usual
arrangement and placing the tweeter below the
bass unit. The system is therefore inherently
approximately time aligned, which allows the
use of a 12dB/octave crossover while still main-
taining good drive unit integration. The bass
unit is fed via a large ferrite core inductor, and
the 19mm soft plastic dome tweeter receives fre-
quencies above 3.5kHz by an LC combination
plus attenuating resistor. Hard-wiring is used for
the crossover itself, but only clip terminals for
the drivers. Spring terminals are provided for
the speaker cables and 4mm plugs can (just) be
used! The bass/midrange is handled by a 135mm
flared, doped pulp-cone unit with a foam sur-
round in a 165mm pressed steel frame.

The main cabinet carcass is 12mm vinyl-
coated chipboard, and the driver baffle is made
from moulded reinforced plastic. A single layer
of polyester wadding damps the interior, and the
well made, rebated grille is another moulding.
The system is well made and finished, and can
be obtained with matching spiked stands.

110

-—TEL:(0480) 57477—— -

SounD QUALITY

Scoring an average mark on the listening test,
this is a respectable result for the price level.
Furthermore, wall-mounted systems tend to
suffer from some disadvantage on test due to the
altered stereo image presentation, but the 700LE
coped well here. Coloration was moderate and
the sound was quite well balanced.

The treble was quite good with only moder-
ate ‘grain’ at the frequency extremes. The
general impression was pleasing and articulate,
though some listeners felt that there would have
been more transient ‘attack’ and ‘air’ The bass
was quite tuneful, while the midrange was a
touch forward, though not so much so that it
dominated the sound.

LLAB REPORT

The sensitivity was on the high side at
89.5dB/W, helping to provide substantial room
sound levels of up to 104dBA for a pair. A mini-
mum power of 10W is suggested, while the
speaker happily sustained peak inputs of up to
100W. The sensitivity was mildly compromised
by the poorer than average amplifier loading,
but any good 4 to 8ohm amplifier will have no
difficulties here.

On axis at 1 metre, the reference response
showed a bass rolloff at 73Hz, some lift in the
130Hz range due to underdamping, plus a mildly
rising midrange. As the dotted trace shows, the
grille was responsible for most of the treble res-
ponse anomalies. At 2 metres, with the benefit
of some response smoothing, the 700LE met an
85Hz to 20kHz range within *3dB limits. Good
integraton was shown in the off-axis responses,
with the output approaching virtual flatness at
the designed 20° lateral angle. Distortion results
were about average, typically 0.3 to 0.4% at
86dB, while second harmonic approached 2%
at the 96dB sound level. Distortion was well
controlled at low frequencies, considering its size
and price.

The room curve was obtained on an open
stand position for the sake of consistency and

did not show the mid-bass lift which would be
achieved by wall mounting. The mid-treble
balance and integration was pretty good, though
the low bass could benefit from more power rela-
tive to the midrange level.

CONCLUSIONS

This speaker was well balanced for a close to
the wall position. A consistent subjective
performance was obtained with a comple-
mentary set of lab results. It handled power well
and the good sensitivity allowed for high sound
levels if so desired. The cleanest treble was ob-
tained with the grille detached. Taken overall
the value rating was respectable, and the 700LE
qualifies for recommendation.

GENERAL DATA

Size (heightx width xdepth) 38x21x2lem
Recommended amplifier power per channel

Iy

(for 96dBA minimum per pair at 2 metres) (10) —100W

on stand near wall

85Hz to 20kHz

Recommended placement

Frequency response, within *3dB, at 2 metres

Low frequency rolloff (—6dB point) at 1 metre 73Hz
Voltage sensitivity

(ref. 2.83V, or 1W into 8ohms at 1 metre) 89.5dB/W
Approximate maximum sound level (pair) at 2 metres 104dBA
Impedance characteristic (ease of drive) average
Forward response uniformity good
Typical price per pair, inc VAT ____ £125

PERFORMANCE SUMMARY
SUBJECTIVE

Stereo

Bass

Tonal balance
Coloration
Overall

TECHNICAL
Forward response
Ease of drive
Sensitivity
Bass extension

1l

Loudness
0 2 4 6 8

For graph references see issue No 46
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MONITOR AUDIO R252

MONITOR AUDIO LTD, 34 CLIFTON ROAD, CAMBRIDGE CB1 4ZW.

he R252 is an inexpensive, two-way

sealed box speaker of 17 litres inter-

nal volume, employing a 200mm

steel-framed pulp cone bass/mid-

range driver plus a 19mm soft
plastic dome tweeter. It is hard-wired internally
including the high-power capacity, good-quality
crossover network.

Unusually for this price level, the solid en-
closure is finished to a high standard in real
wood veneer, the panels built of 12 and 15mm
board. The grille is a low profile component,
made from fully-rebated plywood.

No box panel damping is used, but the
interior has been lined with acoustic foam to
suppress internal resonances, while electrical
connection is by means of 4mm socket bind-
ing posts.

SounD QUALITY

Initially the R252 sounded rather below aver-
age on audition, appearing aggressively forward
as well as brash. However, a bass/mid unit
revision provided a significant improvement in
tonal balence as well as general character, suffi-
cient to move it up to an average score, which
is good for the price.

Some colorations did remain, notably a resi-
dual upper-mid ‘hardness’, some lower-mid ‘boxi-

TEL:(0223) 246344

ness’ and a rather ‘dry’ character to the sound.
Low bass was rather curtailed, though upper bass
was quite detailed, and the treble was also much
better than before, due to the improved balance.
However the treble was still felt to be mildly
‘rough’ and ‘forward’.

Stereo images were quite well focused with
moderate depth and quite clear spatial effects,
and the speaker also showed a good level of
instrumental detail.

LAB REPORT

Sensitivity was an above average 89dB/W, and
in conjunction with a 10 to 75W power range,
sound levels of up to 102dBA were possible. Pair
matching was very good, while the bass register
was very uniform and well damped, measuring
62Hz, —6dB, but rolling off quickly below this
point. Note that this and other measurements
here are for the original loudspeaker.

At 2 metres the axial response was fairly
smooth meeting =3dB limits from 80Hz to
30kHz, and dispersion was excellent in the
lateral plane. However 15° above-axis a notice-
able 4kHz notch appeared and we recommend
using this speaker directed at ear level. In fact
Monitor Audio’s matching stands are designed
for exactly that purpose. The forward responses
were good for the type.

Room-integrated response evidenced the dry’
nature of this speaker, with a fairly extended but
shallow bass plus a slightly prominent midrange.
However, the overall effect was pretty smooth.

Distortion at 96dB sound level was moderate
at around 1% second and third harmonic even
at low frequencies, while higher in the range
third harmonic was particularly good. Further
improvement was apparent at an 86dB level,
with an average of 0.3% recorded here.

Bar a mild dip to 5.50hms at 10kHz the
impedance was well behaved over the range, and
the R252 was classed as a good amplifier load.

CONCLUSIONS

This powerful two-way design is well constructed
for the price. Reviewed originally in 1983 it com-
fortably won recommendation, with low distor-
tion, high sensitivity and a good rating for sound
quality. Some minor changes in the 1984
samples were viewed less favourably, the main
points of criticism being a hard and bright
quality, with insufficient output in the bass.
However, a new version auditioned for 1985 had
improvements to the cabinet and the tonal
balance. The sound quality now shows less ‘boxi-
ness’ and a smoother overall effect, and this
model can now be recommended once again.

Reassessed. First reviewed 1983. Current typical price £150.

MONITOR AUDIOR352

MONITOR AUDIO LTD, 34 CLIFTON ROAD, CAMBRIDGE CB1 4ZW.

his speaker is larger than usual for
its price range and consists of an
excellently-veneered 36 litre enclo-
sure that has been rigidly con-
structed from 18mm-thick heavy
chipboard. Internal bracing has been used to
raise the frequency and also to moderate the
amplitude of the panel resonances. A fine re-
bated grille is also fitted. Foam absorbent blocks
line the interior, and the bass-reflex system is
tuned to 50Hz by a substantial tunnel port.

The interesting 200mm flared pulp cone bass
unit uses a special magnet system which pro-
vides a better flux distribution at the pole tip,
while the controlled local pole saturation should
also reduce second harmonic distortion due to
improved motor coil flux modulation.

A 20mm soft plastic dome tweeter crosses over
at around 3kHz, a high-power hard-wired cross-
over, heavy duty wiring, and 4mm socket/bind-
ing posts for rear connection complete the
lineup.

SounD QUALITY
The 352 scored well up the field, achieving a
good overall rating which was impressive for its
price category. It was liked for its well controlled,
smooth and yet lively character, the bass appear-
ing articulate but gutsy and demonstrating
reasonable extension. The mid sounded clear

TEL:(0223) 246344

and showed less ‘boxiness’ than usual, while the
slightly bright treble was even and well detailed.

Stereo images were sharply focused, with pre-
sentable depth effects where appropriate, and
the speaker also proved itself capable of revealing
the different ambience and acoustics present on
a variety of recordings.

Rock programme was reproduced with a lively,
tuneful beat and some panelists remarked that
the sound ‘grew on them’ as the tests proceeded.

A slight muddiness and graininess was how-
ever present in the reproduction, as well as a
touch of fundamental bass overhang, but none
of these effects were at all serious.

LAB REPORT

Pair matching was good, as judged by the 1
metre responses. A narrow notch was present
at 5kHz but did not appear to affect the results,
and overall the response was pretty flat with a
well tuned bass extending to 50Hz, —6dB,
which is average for the type but with a well
damped and slow rolloff. Sensitivity was high
at 90dB/W, providing good levels from as little
as 10W and a rather loud 105dBA from the
100W per channel maximum input power.
Grille effects were negligible.

At 2 metres the lateral off-axis responses were
fine but the speaker was clearly a mite critical
in the vertical plane. Dips were recorded at 15°

above and below so accurate beaming to the
listener would be important with this mode;
+3dB limits comfortably covered the 50Hz to
15kHz range.

Room averaged, the speaker’s fine overall
balance could be appreciated. The bass was uni-
form to 45Hz and well integrated while the
treble showed a correct and gentle rolloff towards
the extreme frequencies.

At the 96dB sound level distortion was quite
low, particularly above 500Hz, and at 86dB the
results were especially good. Impedance averaged
120hms and possessed no low levels at any fre-
quency, so the 352 should be particularly easy
to drive, and as such presents a ‘kind’ amplifier

load.
CONCLUSIONS

This wellfinished and constructed speaker is
sensitive, low in distortion, accurate in balance,
more reasonably faithful to the programme fed
it, and will also provide good stereo effects. It
is tonally well balanced and can provide high
sound levels, being easy to drive and capable
of extracting good results from any decent ampli-
fier. Reauditioned in 1985, the 352 continued
to set a decent standard, and despite increasing
competition retains recommendation for 1986.

Reassessed. First reviewed 1983. Current typical price £200.

For graph references see issue No 41
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MONITOR AUDIO R700MD

MONITOR AUDIO LTD, 34 CLIFTON ROAD, CAMBRIDGE.

i-Fi Choice reviewed an earlier

R700 in a previous edition, but

the model was withdrawn shortly

before publication with the

consequent removal of the pre-
pared review. (It still appeared in the comparison
chart, however.) Extensively revised since, the
latest R700 comes with an MD (metal dome)
suffix stressing the inclusion of a new 25mm
hard dome tweeter, an aluminium unit specially
made by SEAS for Monitor Audio. Sensitive to
handling damage, a steel mesh grille protects
the fragile diaphragm.

This is a compact two-way system with an
enclosure volume of 11.5 litres, tuned to 60Hz
by a rear-mounted ducted port of sensible size,
50mm in diameter and 75mm long. The
bass/mid unit has a 190mm diecast frame and
a 130mm flared polypropylene cone with an
inverted half-roll synthetic surround. This is
integrated electrically with the 25mm dome
treble unit by a simple two-element crossover
network, an electrolytic capacitor to the tweeter
and a ferrite-cored inductor to the bass. Ulti-
mate rolloff slopes will approach 12dB/octave,
second order, but considerable overlap of driver
outputs will occur in the crossover region.

The enclosure has a chipboard shell, with
front and back panels in 17mm MDF, and the
review samples came finely finished in a real
black ash veneer. The grille frame is made of
1Imm MDF, rebated to reduce unwanted diffrac-
tion effects. Internal absorption is handled by
a polyurethane foam lining. Hard-wired inter-
nally, the '7Z00MD combines 4mm socket/bind-
ing posts for electrical connection. Custom
stands are made for the system, and the loud-
speakers will probably sound best sited fairly near
to a rear wall, though this will depend to some
extent on personal taste and room acoustics.

SounD QUALITY

Scoring above average in the blind listening
sessions, the RZ00MD was commended for its
‘lively’ detailed nature. While not particularly
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low in perceived coloration, showingsome ‘boxi-
ness’ and ‘forwardness’ through the midrange,
the speaker proved capable of conveying some
of the ‘lif¢’ and ‘drama’ in the test programme.

The bass tended towards ‘dryness’, and lacked
real extension to low frequencies. But in recom-
pense it was quite ‘punchy’ Stereo images were
quite well staged, with good focus and a good
sense of space and atmosphere. The treble
reached a notably good standard, showing an
‘open’, clear quality, free from ‘grain’ and well
extended to the limit of audibility. However, in
balance terms the 700MD did show some upper
mid-range ‘forwardness’.

LAB REPORT

Measured at 1 metre, the R7Z00MD showed a
good sensitivity of close to 88dB/W/, and conse-
quently its power handling of up to 75W per
channel means satisfactory sound levels will be
produced with as little as 12 watts per channel.
Maximum sound levels of 102dBA are possible
from a pair in a typical room at full wick.

The reference response shows several alterna-
tives. The solid line gives the axial output with
the grille fitted; the fine dotted line shows the
effect of detaching the grille; the dashed res-
ponse shows the output when the microphone
was lowered to the bass/mid axis. Taken overall
arising trend may be seen through the midrange,
200H:z to 1kHz, with output falling to —6dB at
62Hz in the bass.

At a 2 metres microphone distance with res-
ponse averaging, the significant driver output
overlap resulted in an erratic set of off-axis
curves. However, taken overall the trend was not
so bad, and reference to the computed room
curve showed that the forward energy was quite
well controlled above 1kHz, confirming the
listening test result. Note that the tweeter
peaked some 12dB around 26kHz, but this
should be inconsequential. On the room curve
the bass was fairly well maintained down to
50Hz, but was mildly deficient in general terms.

Never falling below 6.40hms, the 700MD

represents an easy amplifier load. As regards
distortion it was unimpressive below 500Hz at
96dB, but was excellent at higher frequencies.
By 86dB the results were fine throughout the
range, averaging 0.3% overall.

CONCLUSIONS
Representing a considerable improvement over
last year's withdrawn model, this lively and com-
municative loudspeaker was well represented
and features a fine treble range. Bass extension
was limited, having been traded for good sensi-
tivity. Despite an untidy set of off-axis responses,
this speaker did pretty well on audition, and as
such justifies recommendation.

GENERAL DAtA

Size (heightxwidthxdepth) __ 35x21.5x25cm
Recommended amplifier power per channel
(for 96dBA minimum per pair at 2 metres) (1) =750W

Recommended placement stands 0.4m from wall

Frequency response, wichin £3dB, at 2 metres __ see graph
Low frequency rollott (—=6dB point) at 1 metre 62H:
Voltage sensitivity

(ret. 2.83V, or 1W into 8ohms at 1 metre) 87.5dB/W
Approximate maximum sound level (pair) at 2 metres 102dBA
Impedance characteristic (ease of drive) very good
Forward response uniformiry _ o tairly good
Typical price per pair, inc VAT £250

PERFORMANCE SUMMARY

SUBJECTIVE
Stereo
Bass
Tonal balance
Coloration
Overall
TECHNICAL
Forward response |
Ease of drive R S
Sensitivity ]
Bass extension I
Loudness .|
0 2 4 6 8

For graph references see issue No 46



Re-create the experience...

MS10
“...I'tacked them on the end of my reference
system, and my jaw fell open with a clunk. ... They
are brilliant!” “... Reaped large rewards in the
enjoyability of the music.” ... Given their size and
price, these speakers are remarkable.”
Graham Mayor, Which Compact Disc2 April 1986

MS15
“...Forthe great mass of applications between the
two extremes I'd rate the new MS as one of the
outstanding candidates.”
Alvin Gold, Hi Fi Answers, December 1985

MS25rTi
“... It represents a lot of speaker and a lot of
performance forthe money, anditis undoubtedly
well constructed and neatly presented.”
David Prakel, Hi-Fi Answers, June 1986

MS35Ti
“... Beautifully finished” “Mordaunt-Short have
once again made themselves a speaker that we
can place in the highly
recommended category.”
lan Kuah, Which Compact Disc@ June 1986

MS100
£17900

MS35T
£14500

MS300
£309.00

MS55T:
£299 00

Mordaunt-Short

Closer to perfection

MS55rTi
“...1 am absolutely staggered at how you have
provided such amazing quality
at such alow price!”
G.A. Richardson, Northamptonshire, an MS user.
(No official review available at time of going to press).

MS100
“... Fast ... Secure ... Incredibly detailed and alive.”
“ltdoesn’t seem to be entirely reasonable thatsuch

small boxes can issue forth with such positive,
almosttangible sound.” “... ltslowly dawns on you

that with the MS100, Mordaunt-Short have a

rather extraordinary loudspeaker quite unlike

most of its competition.”
Alvin Gold, Hi-Fi Answers, January 1985

MS300
“... As with the MS 100 the MS300 possessed that
indefinable quality of allowing the program to
remainmusicalandinvolvingto adegreethatone
began to forget the mechanical aspects of the
reproduction of sound.”
Hi-Fi News and Record Review, February 1985

MS1S
£10500

MS10
£8500

MS251
£125.00

Mordaunt-Short Limited, /
Durford Mill, Petersfield, Hampshire GU31 5AZ V4 o5 /
Tel: Rogate (073 080) 721 /
Telex: 86443 MSHIFI
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MORDAUNT SHORT MS10

MORDAUNT SHORT LTD, DURFORD MILL, PETERSFIELD, HANTS GU31 5AZ.

ising costs are now weighing heavily
on the shoulders of the quality
system producers, who have been
compelled to seek unusual solutions
to the problems of producing
speakers at the £80 a pair level. Here Mordaunt
Short have made use of a small bass/mid driver
with a cone just 90mm across, with a pressed
steel frame to support it. This two-way system
is completed by a 19mm plastic cone/dome
tweeter, both units manufactured by Audax.

The diminutive enclosure has a 5.2 litre
internal volume, reflex-tuned to a high 68Hz hy
a 30mm diameter tuned port, 65cm long, loca-
ted on the rear panel. Built in plain chipboard
the cabinet was well finished in ‘black ash’ vinyl,
but the grille baffle was unrebated, with an
acoustically poor profile.

A three-element crossover network aims at
nominal 12dB/octave acoustic slopes, with push-
on tags used for the internal wiring. ‘Positec’
protection against overload is included, a most
uncommon and welcome feature at this price
level. Electrical connection to the amplifier is
made via 4mm socket/binding posts.

SounD QUALITY

The panel were very consistent in their judg-
ments, scoring the MS10 below average but not

-—TEL:(0730) 80721 ———-

seriously so, and in fact this is a commendable
result given the group context.

On ‘blind’ testing, it was identified as a small
box, the weak bass and ‘thin’ ‘forward’ charac-
ter were noted, and particularly a blend of
‘metallic brashness’ in the upper midrange.
Some ‘boxiness” was also evident. On the other
hand, it did have some appealing qualities —
stereo focusing was particularly good and the
sound was detailed as well as subjectively trans-
parent. It also managed to convey some measure
of the recorded acoustic.

L.AB REPORT

Measured on axis at 1 metre, sensitivity was
below average at 85dB, though this is good for
the size. An amplifier range of 20 to 50W is
appropriate, giving a maximum sound level of
98dB, sufficient for all but ‘disco’ domestic use.
Set against the reference sensitivity, the low fre-
quency rolloff was high at 80Hz, —6dB. Con-
versely, the impedance characteristic was
excellent, not falling below 8.50hms and rated
as a very easy amplifier load.

The reference response was encouragingly
uniform, and with the grille removed 100H:z to
20kHz limits (=3dB) were easily met, though
the trend shown at 2 metres suggested some
brightness as well as a shyness in the bass. Bar

a small notch in the vertical axis, the forward
response set looked very tidy and the drive units
can be seen to integrate well.

Driven to 96dB sound level, the speaker was
working near its practical limit with distortion
rising to 4% at 300Hz; at higher frequencies it
was more satisfactory. A useful reduction in dis-
tortion was recorded at the lower 86dB sound
level with the overall result averaging 0.4%,
though this was still higher than usual. Con-
versely, the figures at low frequencies were quite
good for such a small box.

In the listening room the MSI0 provided a
relatively uniform mid/treble response, but the
bass was lumpy at 50Hz and lacked extension,
as well as being rather deficient. A thin tonal
quality was only to be expected from this.

CONCLUSIONS

Well worth considering, this recommended
minature would perform well in a bookcase loca-
tion and a system fitted with a sweet-sounding
cartridge. It produced a ‘lightweight’ sound, but
this was redeemed by the low levels of subjec-
tive coloration as well as the fine clarity. The
treble was also somewhat better than average
for its class.

Reassessed. First reviewed 1985, Current tvpical price £80.

For graph references see issue No 41

MORDAUNT SHORT MS100

MORDAUNT SHORT LTD, DURFORD MILL, PETERSFIELD, HANTS GU31 5AZ.

he MS100 is an upmarket miniature

in real wood veneer. The finish is

excellent and the box rigidly con-

structed, but the grille baffle is a

thick unrebated structure, which, as
M-S themselves admit, is best detached for seri-
ous listening. The speaker can be supplied with
optional matching stands, which bolt securely
to the underside, and optimum placement is said
to be close to the rear wall of a room.

This speaker is unusual in its use of a custom-
made 170mm frame size bass unit using a
120mm rigid pulp cone, which is designed to
operate without a crossover network. In this
sense everything up to 5kHz is fed direct and
unobstructed to the bass/mid unit. A simple
crossover network allocates a sensible propor-
tion of the remaining 1%2 octaves to the 19mm
Audax plastic cone/dome tweeter.

Damped by a dense fibre filling, the sealed
box volume of 8% litres tunes the system reson-
ance to 75Hz. Positec overload protection is
fitted, a self-resetting system using special posi-
tive temperature coefficient links which change
from a very low to a high resistance once a
continuous averaged current is exceeded; fast
transients are unimpaired.

SounD QUALITY

In the past | have favoured the use of a small
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passive equaliser with this system to help correct
a degree of forwardness in the midrange. Con-
versely other listeners both here and in their
own homes, have decided to leave it ‘un-
touched’.

In this unaltered state the MS100 performed
quite well on the subjective tests.

The mid was clearly prominent with some
associated ‘shout’ but it proved possible to adjust
to this provided that it was not played too loud.
If offered in return a high level of transparency
and detail throughout the frequency range, an
aspect which, despite its near-to-wall location,
gave considerable depth to the stereo image,
while recorded ambience was also read well. The
overall balance was tidy, with fair bass exten-
sion and low coloration (mid area excepted here)
while stereo images were well focused.

LLAB REPORT

At 1 metre under anechoic conditions, the refer-
ence response showed a well damped low fre-
quency range while the output gently climbed
to 800Hz. Above this range the output was uni-
form, levelling out at 88dB/W, an average sensi-
tivity. The —6dB low frequency point was at
80Hz but the rolloff rate was desireably shallow.

Out at 2 metres, the forward response family
confirmed the broad mid forwardness, and

showed excellent responses laterally off axis. In
the vertical plane the loss at ‘15° above’ was
more serious than usual suggesting the use of
fairly high stands, which indeed M-S can supply.

At 96dB sound level, the distortion was about
average at 1% second harmonic, and rather less
third harmonic. By 86dB both had settled at
the 0.3% level over most of the range except
above 14kH:z where some minor high frequency
resonances disturbed the results.

The suggested amplifier power range is 15 to
50 watts, the latter providing reasonable sound
levels of up to 100dBA for a stereo pair in a
typical room. The MS100 was rated as an easy
amplifier load with a non-reactive trend and an
average impedance value.

CONCLUSIONS

The ‘official’ rating based on the test results
would indicate a ‘worth considering’ verdict, but
[ feel that this loudspeaker’s particular strengths
in terms of immediacy, stereo focus and depth,
all outweigh its tonal balance weakness. While
I must suggest a careful audition prior to pur-
chase, I also feel that this well made speaker de-
serves recommendation.

Reassessed. First reviewed 1985, Current txpical price £160

For graph references see issue No 41
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ROGERS LS2

SWISSTONE ELECTRONICS LTD, 310 COMMONSIDE EAST, MITCHAM, SURREY.

his very compact loudspeaker may

be considered as having grown out

of the little LSI, which it now re-

places. With a 10.5 litre internal

volume, the proportions are im-
proved, and this should reduce box coloration.
The cabinet is nicely veneered in real walnut,
and has a decent chamfered grille baffle with
an MDF board front panel. Plain chipboard is
used for the rest of the carcass. Reflex-loaded,
the box is tuned to 60Hz by a decently sized
port, 50mm diameter by 110mm long.

In this two-way system, bass and midrange are
handled by a Rogers-built polypropylene-coned
unit, constructed on a 110mm pressed steel
frame. High thermal power handling is obtained
via a Kapton motor coil former. A five-element
crossover of nominally 18dB/octave slopes is used
to divide the frequency range at around 3.5kHz,
with the treble register handled by a 19mm soft
plastic dome unit of good dispersion.

The enclosure is undamped, but the bass unit
is partially decoupled to reduce the transmission
of driver frame vibrations to the cabinet panels.
Electrical connection is made via 4mm socket
binding posts and the overall constructional
quality is very good.

SounD QUALITY

Scoring well above average on the panel test,

TEL:01-640 2172

the LS2 has improved on the earlier LS] result.
Some panel variation was noticed in the results,
however, suggesting a mildly biased speaker
‘character’. It was weaker on rock material and
lacked full dynamic power, but nonetheless
sounded tidy and coherent throughout the fre-
quency range.

Coloration was fairly low, though the bass did
not achieve a clean ‘slam’ the mid could show
mild upper range hardness, and the treble a hint
of ‘sizzle.

On the plus side, it sounded well balanced
with good detail, fair clarity, reasonable depth,
and good stereo focus. Bass was tidy but low bass
was rather muted.

LAB REPORT

A low sensitivity of 86.5dB/W was recorded,
which suggests a minimum power input of
25-30W per channel; 150W is a sensible maxi-
mum power input, though it survived much
higher levels without complaint. Maximum
sound levels of 100dBA will be possible from
a stereo pair.

With the grille removed the response was
smoother in the upper range. The curve was
somewhat unbalanced, the trends suggesting the
extraction of all that was available from the
main driver. Well tuned, the bass extended to

a respectable rolloff at —6dB, 51Hz.

Measured out at 2 metres, the speaker showed
arespectable set of forward and off-axis responses
which confirmed its generally balanced and well
integrated nature. A 60Hz to 20kHz frequency
range was easily met for the quoted =3dB limits.

A 96dB sound level was some task for this
system, yet good distortion results were obtained,
averaging 1% second and 0.3% third right down
to 50Hz. At 86dB the results improved to a
surprisingly good level. Just dipping to 6.40hms
amplifier load, rated very good.

With the forward response computer averaged
in the listening room, this speaker’s pedigree was
confirmed. Low bass did rolloff quickly below
50Hz and the treble was a touch forward, but
the overall result was distinguished by its notably
even nature.

CONCLUSIONS
Another finely crafted design from the hand of
Richard Ross at Rogers, the LS2 stands as a
neutral miniature offering good power handling,
fine stereo and encouraging sound quality. Best
suited to classical programme, this design is con-
fidently recommended.

Reassessed. First reviewed 1985. Current typical price £165

For graph references see issue No 41

SWISSTONE ELECTRONICS LTD, 310 COMMONSIDE EAST, MITCHAM, SURREY.

he LS6 slots in below the LS7, and

offers a similar basic package in

terms of size but at a lower price.

A newly developed polypropylene

cone is used for the bass/midrange
unit, built on steel frame and fitted with a gener-
ous magnet. The treble is handled by 19mm soft
plastic SEAS dome unit, crossing over at around
3.5kHz.

Standing 51cm high, thisspeaker is suited to
free space mounting on solid stands, like the
LS7. The 23 litre enclosure is reflex-tuned to
50Hz by a 50mm diameter port; the internal
section is slant-cut to an approximately 110mm
length. Reflexing gives a fourth order bass res-
ponse but in fact this system is fifth order,
achieved via a 440uF series capacitor.

The high quality crossover network is essen-
tially to a third order pattern and is built using
excellent components.

Built from plain chipboard, the enclosure has
an MDF driver baffle with a chamfered port
opening and grille baffle.

The constructional quality and standard of
finish is high. Electrical connection is via 4mm
socket/binding posts.

SounD QUALITY

Scored with great consistency by the panel, the

ROGERS LS6

TEeL:01-640 2172

LS6 achieved a very similar rating to the LS2,
though with superior bass extension and power
handling. The '6 was found to be very well
balanced with a transparent, informative mid,
and an open, ‘airy’ nature. Stereo depth was
quite well developed, with good width and
image focus.

Quite lively and dynamic, coloration was
generally low. While the upper treble could
sound ‘grainy’ on occasion, when re-auditioned
for 1986 the overall midrange balance and the
bass tuning were both significantly improved.
It handled high powers well, showing a convinc-
ing superiority here over the LS2, but not quite
reaching the standard set by the LS7.

LAB REPORT

At the reference 1 metre microphone distance,
set on the median driver axis, this speaker pro-
vided a very uniform, well controlled response.
There was no difficulty in establishing a sensi-
tivity at a solid 87.5dB/W. With the grille off
the response met =2dB limits from 55Hz to
16kHz, very creditable with a —6dB low fre-
quency limit at 50Hz, about average for the price
and size.

Out at 2 metres, this speaker’s fine driver out-
puts are excellently integrated, producing a first
class set of off-axis responses.

In the listening room the forward energy was
finely balanced above 80Hz but bass was also
up a few dB at the 50Hz system resonance, fal-
ling quickly at lower frequencies. A lower system
tuning frequency could improve matters here.

Driven to 96dB sound pressure, the speaker
offered moderate distortion levels, averaging a
good 0.3 to 0.4%. At the 86dB level, the fre-
quency range above 100Hz averaged a fine
0.25%.

With a 150W maximum power handling, this
speaker will provide generous sound levels up
to 104dBA in a typical room. Conversely, as
little as 15W will produce enough volume for
normal purposes. The sensitivity was not com-
promised by the impedance characteristic,
which showed an easy 8ohm amplifier load.

CONCLUSIONS

This honestly built loudspeaker has achieved
sufficiently high standards in both laboratory
and listening tests to qualify for strong recom-
mendation. With its neutral balance, smooth
response, fine stereo and a consistent off-axis
uniformity, it also provided low distortion as well
as good power handling into the bargain and
merits a Best Buy rating.

Reassessed. First reviewed 1985. Current txpucal price £230

For graph references see issue No 41
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MITCHAM, SURREY CR4 1HX

310 COMMONSIDE EAST,

BRITISH == HIGH-FIDELITY

NEW TO HI-FI?

or upgrading your old system

If you are an old hand, reading Hi-Fi Choice just
to check prices and products you will probably
know us already — W.A. Brady has been tradingin
Liverpool for 50 years this year, at 401 Smithdown
Road, since 1960. Purpose built studios in
Warrington were opened at Christmas 83*

We have always tried to set standards of
Customer Service and we have always sought the
best possible products in each price range. For
example, we were one of the first retailers to
recognise the sound excellence of the Mission
Cyrus range of electronics.

As a founder member of the British Audio
Dealers Association we are helping to raise
standards in the retail hi-fi trade — since we believe
the best possible advert for the specialist hi-fi
business are satisfied customers.

How can | help you? We have an unbeaten
range of British and selected imported hi-fi, which
we will demonstrate in our comfortable listening
rooms. You can listen in privacy without pressure
from salesmen or other customers, after all — it’s
the equipment on trial — not the customer.

One of the newer stars in our galaxy of hi-fiis the
Mission PCM 7000 CD Player. Sleek styling and
superb sound combine to make this one of the most
desirable players at any price.

Skilled help benefits the customer by making
the first decision the right decision. However, if for
example, the loudspeakers don’t suit when you take
them home, we will be happy to let you exchange
them and have a further pair that does suit.

After sales service. We give two years
guarantee, parts and labour of course, and will lend
substitute equipment to avoid your system being
out of action.

So — old hand or new to hi-fi — we look forward
to seeing you soon.

W.A.BRADY & SON  DOUG BRADY HI-FI

401 Smithdown Road, Kingsway Studios,
Liverpool L15 3JJ. Kingsway North,
Tel: (051) 733 6859 Warrington.

Closed all day Wednesday Tel: (0925) 828009

Lunch 1-2.15pm Closed all day Thursday
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ROGERS LS7

SWISSTONE ELECTRONICSLTD, 310 COMMONSIDE EAST, MITCHAM, SURREY.

ogers’ LS7 is a fairly compact stand-
mounted system, with an internal

volume of 30 litres.
The excellently finished en-
closure is constructed of 12mm
bituminous damped MDF with a reinforced
19mm-thick MDF front baffle. None of the
panels are removable, internal access being
gained wia the bass unit aperture.
The bass/midrange unit has
diameter of 200mm, and uses a generous
magnet, a high-power voice coil, and a patented
polypropylene cone possessing the classic BBC
profile. A selected version of the Celestion
HF1000 soft-dome 25mm tweeter covers the
remaining frequency range, integrated via the
excellent-quality 13-element 3kHz crossover.
External connection is by 4mm socket/binding
posts and the internal wiring is to a high

standard.

a nominal

SounD QUALITY

The panel were highly impressed by the LS7.
[t was felt to be tonally accurate and well
balanced, with an extended and uniform fre-
quency response. Good instrumental detail was
preserved throughout the frequency range, while
coloration was held to a consistently low level.

Stereo images were spacious, focused and full
of the intended recorded-acoustic detail. Depth
was impressive, with an almost ‘crystalline

TEL:01-640 2172———-

transparency.

The LS7 provided good bass extension and
despite seeming slightly ‘leaden-footed’ here,
powerful and clean articulation were in evi-
dence. The sound was consistently clean and
free of ‘boxy' effects.

Very mild criticisms concerned a slight ‘edgy’
and ‘sibilant’ treble, with a mild vocal ‘chesti-
ness, but neither was of much consequence. The
speaker gave fine results on analogue sections
but clearly excelled on the digital programme.

LAB REPORT

The LS7 showed fine pair matching when
measured at 1 metre, the axial response
disfigured by a notch at 7TkHz partly caused by
the grille. The well-damped bass response was
uniform and well balanced in character, ex-
tending to 48Hz, —6dB, which is fine for the
size of enclosure.

Sensitivity was above average at 88dB/W/, and
an impressive 200W power handling was estab-
lished. Maximum sound levels of 106dBA were
possible from a stereo pair, while as little as 10W
would give interesting results. The sensitivity
was not compromised by the impedance, which
showed only a minor dip at 8kHz, with a mean
value of 10ohms, thus making the LS7 a very
good amplifier load.

A fine set of off-axis responses were demon-
strated at 2 metres. At 15° above a mild 4kHz

dip occurred (still affected by the grille), so the
speaker should be directed or elevated to face
the listener. Panelists’ observations that the
balance was slighly ‘rich’ were confirmed by the
2 metre trend.

When room-averaged, very good correlation
with the subjective findings was established.
The bass was only marginally ‘rich’ and showed
a well-integrated response extension in the
room. The mid was quite uniform and married
correctly with the treble register which smoothly
decayed above 8kHz.

Measured at 96dB, low frequency distortion
held to below 3% second harmonic and 1%
third, and was very fine above 300Hz, which
is the more critical range in this respect. At
86dB distortion improved greatly.

CONCLUSIONS

The LS7 provides a remarkably well-balanced
subjective and objective performance. All
aspects of sound quality such as extension,
balance, stereo clarity and coloration were very
good, while technically speaking it was easy to
drive, low in distortion, sensitive, and consistent
as regards frequency balance.

It it remains a strongly Recommended loud-
speaker.

Reassessed. First reviewed 1983. Current typical price £335

For graph references see issue No 41

ROTEL HI-F1, 25 HEATHFIELD, STACEY BUSHES, MILTON KEYNES, BUCKS.

standard two-way sealed box

system, this 20 litre speaker is

built in the UK. Though Rotel

is a Japanese-based company, the

design is UK-inspired and uses a

British Elac 220mm pulp-cone bass/midrange

fitted with a modest magnet and built on a

strong pressed-steel frame. The treble is handled

by a Peerless 25mm soft fabric dome, and the

connections are hard-wired in oxygen-free

copper cable, using a simple three-element cross-

over network, with an additional resistor to

provide attenuation for the treble. Built from

15mm thick chipboard, the enclosure is finished

in black ash, and well filled with acoustic

absorption. The grille panel is unrebated and

15mm thick — it probably should be discarded
to get the best sound.

SounD QUALITY
Scoring ‘above average' on listening tests, the
RL850 did well in its category, and costs less
than half the group average.

Some coloration was evident, namely a soften-
ing in the bass and a touch of ‘boxiness’ in the
mid, plus a muted ‘fizz in the treble. The fre-
quency response sounded quite even, if slightly
dulled, while the upper-mid and treble lacked
detail, with an inconsistency here depending on
the type of programme played.

ROTEL RL850

TEL:(0908) 317707 ————

Stereo images were good, in terms of width,
but central focus was not particularly strong, and
depth was constrained. Despite the latter
characteristic, the speaker sounded fairly ‘big
hearted’, and could convey some of the weight
and ambience present in the programme. Voice
quality was quite good, and the speaker also
handled high power inputs gracefully, proving
quite happy up to 220W peak programme.

LAB REPORT

Pair matching was found to be very good — to
within =0.5dB, which is a great achievement
for such an inexpensive speaker. The grille has
some effect on the treble response and is better
left off. The reference sensitivity measured an
average 87dB/W; in conjunction with the gener-
ous power handling, this means that levels of
up to 105dB are possible from a stereo pair,
assuming that you have a large enough ampli-
fier. Fairly smooth and well balanced, the res-
ponse met =2.5dB limits from 66Hz to 20kHz,
while the —6dB bass rolloff came in at 52Hz,
which is about average.

Out at 2 metres, the forward response family
was fairly well integrated. A dip at 4kH:z
occurred above axis suggesting that this speaker
ought to be at, or alternatively directed towards,
ear level. The lateral responses were good.

Driven to 96dB spl, the distortion measured

1% for second harmonic, and rather less for
third. Below 100Hz the usual increase to 3% or
so was seen. When sound level was reduced to
86dB, distortion improved significantly to a
good level, typically 0.4%. Compression was
poorer than average at 2.7dB, but the bass-mid
intermodulation figure was very good at —48dB.
The impedance curve indicated a normal
8ohm load, typically measuring 10ohms at
higher frequencies, and posing no problem at
all for a modern amplifier. Driving the listen-
ing room, the speaker produced a well balanced
and extended response. Within that general
trend however, the mid showed some pro-
minence at 800Hz, while a forward energy notch
was clearly present at 2.8kHz, indicating poor
phase control through the crossover, leaving the
treble somewhat isolated as well as uneven.

CONCLUSIONS

While some quirks have been unearthed in the
performance of this speaker, the fact remains
that it nonetheless offers very good value. A
powerful, competent two-way system with a
200mm driver, when most in this category have
110mm, the 850 achieves Best Buy status, cur-
rent production showing additional refinement.
Reassessed., First reviewed 1984. Current typical price £110

For graph references see issue No 41
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SONY APM20ES MKII

SONY (UK) LTD, SONY HOUSE, SOUTH STREET, STAINES, MIDDLESEX T W18 4PF.

ony first applied its Accurate Pistonic
Motion (APM) drivers in the upmar-
ket Esprit speaker range. The
APM22ES then made this planar
driver technology available at the
£200-£250 area. The APM20ES reviewed here
is a hybrid, marrying a true APM mid/bass driver
with a metal dome tweeter dressed to look like
the 25mm square tweeter of the 22, and enter-
ing the UK market at a very competitive £130.

The Japanese built 140mm square mid/bass
driver is a remarkable piece of engineering in
a speaker at this price. Rather than a conven-
tional cone, an inverted ‘quadropod’ thin alu-
minium pressing moves a diaphragm made in
exceptionally light aluminium honeycomb
material. The die-cast chassis seen in the
APM22 is not used here, but the pressed-steel
basket has been damped with mastic panels.
The tweeter is a 25mm aluminium dome with
a doped fabric suspension.

The cabinet is built throughout in 18mm
chipboard, and finished in good quality wood-
grain vinyl. The front vertical edges are rounded.
The mid/bass driver, somewhat unusually, is
reflex-loaded by a rectangular port equivalent
to an ample 57mm diameter, backed by an
angled 95mm duct.

The speakers are built — or as Sony would
have it ‘tailored’ — to impressively high stan-
dards in Sony’s German Wega factory. A good
quality crossover gives second-order slopes and
some driver equalisation. Binding posts which
will accept 4mm plugs complete the picture.

SOUND QUALITY
The APM20ES immediately impresses with its
confident reproduction of space and acoustic,
providing good stereo despite its rather ‘positive’
perceived balance. The low end of this speaker
is ‘rich” and a little forward but always tuneful.

118

- —TEL: STAINES (0784) 61688
David Prakel

Bass is not oppressive leaving the sound with
plenty of air.

Good midrange definition is spoiled by a
touch of sibilance, which hardens into stridency
when the speaker is pushed hard. Played very
loud the speaker can be a little ‘shouty’, but this
is not a great problem considering the price
being asked.

Opverall this loudspeaker strikes the listener
as a very smooth, well-integrated performer
setting a standard at this price point which
equals, if not betters, many of the competing
specialist UK designs. Stand mounting in free
space suited it best; positions close to room
boundaries tended to emphasise the already
generous bass. The grille frames are cleverly de-
signed to stand off from the baffle and the grilles
had surprisingly little effect on the sound — if
anything, smoothing the top end somewhat.

LAB REPORT

Reflex loaded and tuned to 62Hz, sensitivity was
rated marginally below average at 86dB/W.
Good pair matching was noted to within
+0.5dB. The —6dB low frequency cutoff was
measured at 50Hz, respectably low for such a
compact design.

The anechoic forward response curves showed
a slight ‘hole’ between the drivers at 2.8kHz,
though this seems to be of little subjective
importance, unless lending a certain detached
brightness to the treble.; The off-axis anechoic
traces showed excellent dispersion, confirming
the ability to produce a generous and stable
stereo ‘fill’.

At 96dB sound pressure levels the expected
second harmonic port distortion was noted with
a second hump based on 200-300Hz, no doubt
adding that ‘generosity’ and ‘forwardness’ to the
upper bass. A 1kHz distortion peak was little
reduced at the lower 86dB level — this could

well be evidence of the ‘shouty’ quality noted
at high levels. The impedance curve dipped to
5ohms at 150-200Hz but was otherwise well con-
trolled, the load being rated as average.

The computer-averaged in-room plot shows
excellent integration and a smooth rolloff with
perhaps some detachment of the mid/bass region
though room effects could well predominate
here. An excellent high end response however.

CONCLUSIONS
With design input from the UK, Sony has pro-
duced a much improved second series
APMZ20ES with a forthright sound possesing
lively bass, excellent treble clarity, easy driving,
and surprisingly good stereo performance.

A thoroughly attractive compact speaker,
widely available, with no serious shortcomings
and many strengths, the APM20ES clearly de-
serves a Best Buy rating.

Author Martin Colloms” involvement as design
consultant finds David Prakel writing this review,
based on his own interpretation of the lab and
listening data.

GENERAL DATA

Size (heightx width x depth) 43x25%29cm
Recommended amplifier power per channel
(for 96dBA minimum per pair at 2 metres) _ (15) —=75W

Recommended placement 40cm stand, tree space

SOH: to 20kHz
_50H:

Frequency response, within =3dB, at 2 metres

Low frequency rolloff (—6dB point) at 1 metre

Voltage sensitivity

(ref. 2.83V, or IW into 8ohms at 1 metre) 86dB/W
Approximate maximum sound level (pair) at 2 metres 100dBA
Impedance characteristic (ease of drive) average
Forward response uniformity _ excellent
Typical price per pair, inc VAT ____ £130

For graph references see issue No 46
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SONY APM22ES

SONY (UK) LTD, SONY HOUSE, SOUTH STREET, STAINES, MIDDLESEX T W18 4PF.

he APM22 is built in Germany at
Sony's Wega plant, using two
Japanese drivers, a 220mm square
bass/mid and a 25mm square treble,
both with extra light, strong alu-
minium honeycomb diaphragms. The bass driver
is built on a fine die-cast frame and is fitted with
a generous magnet, and a high quality five-
element crossover is used. The 30 litre enclo-
sure is reflex tuned by a rectangular port 75mm
deep, its 44 square centimetre area equivalent
to a generous 7.5cm diameter aperture.
Finished in vinyl laminate, the solid enclo-
sure has some bracing, and is built from high
density chipboard. Sensible 4mm socket/bind-
ing posts are provided for electrical connection,
and this system will give its best on rigid stands,
well clear of room boundaries.

SounD QUALITY

Scoring well on the 1984 panel tests, the
APM22 achieved a ‘good plus’ This has been
downgraded to a ‘good’ by the improved 1986
standards, but is an impressive result nonethe-
less. The panel actually found little to criticise.
The bass was powerful and tuneful, with a hint
of excess, while the mid was a mite ‘thin’ and
‘forward’, showing mild ‘boxiness’ as well. The
treble was judged to be slightly bright but of very
good quality.

—— TEL: STAINES 61688

The APM22 sounded notably clear and clean
with very good dynamics, an ‘open’ explicit
presentation, and a pleasing transparency. Stereo
images focused well, and both depth and the
recorded acoustic were well presented. The
system handled high powers well, surviving
300W programme with no limiting, producing
really high sound levels.

Coloration, particularly of the ‘cone’ variety,
was found to be quite low, which was appropri-
ate in view of the absence of cone diaphragms.

LLAB REPORT

Reflex-tuned to 55Hz, the sensitivity was about
average at 88.5dB/W. Pair matching was excel-
lent, to within +0.5dB, and the —6dB low fre-
quency cutoff was a respectable 46Hz — good
for the size. The grille did not unduly affect the
treble response, though its removal still gave an
improvement.

The 2 metres axial response was exemplary,
meeting fine =1dB limits from 60Hz to 20Hz.
The off-axis family of responses looked tidy but
the 3kHz crossover dip in the vertical plane sug-
gests that the speaker should be near or directed
towards ear level.

At 96dB sound pressure level, distortion was
pretty good, though rising to normal values
below 200Hz; it was much improved at 86dB,
though a mild peak in third harmonic was

evident at 1kHz. Compression was poorer than
expected at 2.5dB but the intermodulation
product was an excellent —51dB.

Dipping just below 6ohms at 170Hz, the
impedance curve was otherwise well controlled,
and will present no good amplifier with any
problems.

In the listening room, the computer-averaged
response confirmed the listening test results.
The curve showed a well balanced output, with
good integration and some moderate bass excess
at 50Hz. The treble was particularly good.

CONCLUSIONS

The APM22ES is well engineered, offers an
essentially neutral, open, transparent sound, and
is full of detail and life. The response is wide,
the stereo good and the distortion moderate,
while sensitivity is above average. Furthermore
it is easy to drive and usefully compact, inter-
facing well with our listening room. High sound
levels of up to 105dB were also possible.

Achieving Best Buy status in both 1984 and
1985 editions, gradually improving overall stan-
dards since have resulted in regrading to a
Recommendation for 1986, though it is clearly
still a major contender at its price point.
Note: The author provided a private opinion on an

earlier version of this model for the manufacturer.
Reassessed. First reviewed 1984. Current typical price £200

For graph references see issue No 41

SPENDOR AUDIO SYSTEMS LTD, UNIT 47 STATIONROAD INDUSTRIAL ESTATE, HAILSHAM,
- ——SuUsSSEXBN27 2ER. TEL:(0323) 843474————-

pendor’s Prelude has now superseded
the more expensive SA2 from which
it was developed. A vinyl-wrapped
chipboard cabinet replaces the ven-
eered multi-ply of the SA2, allowing
a cost saving of some 30%, but with overall per-
formance very little changed. For completeness,
this review includes comparison to the SA2.

The 28 litre internal volume is reflex-tuned
by a large ducted port, 75mm in diameter. The
interior of the thinwall enclosures is damped by
a bituminous cladding plus an acoustic foam
lining. While the SA2 had a superior foam
grille, the Prelude is fitted with an attractive
wooden framed construction.

The Spendor-designed high-power Bex-
trene-coned bass/mid unit uses a 40mm pole and
massive magnet, and is built on a strong die-
cast frame. The tweeter is a selected version of
the once ubiquitous Audax 25mm soft dome.

A close-tolerance 8-element crossover marries
the units at around 3kHz, with electrical con-
nection made by 4mm socket binding posts in
the SA2, but the less worthy spring connections
in the Prelude. Both systems are intended for free
space positioning on open stands.

SOUND QUALITY

The Prelude listening panel scores were very

SPENDOR PRELUDE

promising, placing it in the ‘good plus’ category
which is a fine result at the price. As with the
other Spendor models, the midrange tonal
quality and balance was a strong point, with
voice and piano reproduced well. Overall fre-
quency balance seemed accurate with a wide
smooth response, while the bass was firm, and
possessed quite good extension — if slightly
‘bumpy’ or ‘heavy’ at times, it nonetheless
showed low distortion and high detail.

Good clarity and detail were evident every-
where, except in the lower mid where some
cabinet ‘boxiness’ and ‘muddiness’ were
observed. The SA2 also suffered from this
phenomenon though this time the result was
an over-rich and almost chesty effect, and in
this respect the Prelude was ultimately preferred
to the SA2.

Both gave fine stereo images with good stag-
ing and focus, plus impressive depth. Mild sibil-
ance as well as a little ‘slurring’ was however
observed in the treble.

LAB REPORT
At 1 metre an above average 88dB/W sensitivity
was recorded, and the bass was perfectly tuned
to rolloff at 48Hz, —6dB. With a fine 200W

maximum power handling a stereo pair is

capable of a substantial 105dBA sound level in
a room. Pair matching was very good.

At 2 metres the design demonstrated a very
even, well-integrated forward characteristic, the
overall trend being that of a gentle downtilt with
increasing frequency. Limits of =3dB were com-
fortably met from 55Hz to 20kH:.

Bass in the listening-room computer-averaged
response  was slightly uneven, and mildly
prominent at 50Hz. The mid was broadly uni-
form, with a slight presence dip evident hefore
the treble rolled gently away.

Driven to a 96dB sound level, fine distortion
results were demonstrated, averaging 1% at low
frequencies and reducing to 0.3% above 500Hz.
At 86dB the distortion improved considerably.
Averaging 13ohms, the impedance fell to a mini-
mum of 6.7ohms in the treble, so the system
may be classed as an easy amplifier load.

CONCLUSIONS
Good sensitivity, a smooth natural sound and
fine stereo, have all been confirmed in recent
(1986) auditioning. The extremely attractive
price ensures that the Prelude merits a Best Buy
rating.

Reassessed. First reviewed 1983, Current txpical price £270

For graph references see issue No 41
g
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SPENDOR SP2

SPENDOR AUDIO SYSTEMS LTD, UNIT 47, STATION ROAD INDUSTRIAL ESTATE, HAILSHAM,

ith the original BCI and its
virtual successor the SPI
well established, Spendor
has been researching a less
expensive 30 litre alternative
for a few years now. The SA2 came first, to some
degree then eclipsed by the superior and cheaper
Prelude. Now, developed from the SPI and
sharing that fine model’s 200mm polypropylene
coned bass-mid unit, we have the SP2. The
treble is handled by a special version of the
established Scan D2008 tweeter, a 19mm soft
dome offering a superior performance, and in
this case, ferro-fluid damped. Optimum pos-
itioning is in free space, on 40-50cm high stands.
The finely veneered enclosure is critically
balanced by an optimum choice of chipboard
grade and thickness, the panels bitumen
damped internally. This is a reflex loaded design,
tuned to 33Hz, and the ducted port is internally
damped by a foam lining absorbing the higher
resonant modes in the duct.

SounD QUALITY
On test the SP2 achieved a very high ranking
position, only a little behind that of the SPI.

SuUSSEX BN27 2ER. TEL:(0323) 843474

Stereo images were well focused, and showed
very good width and depth. Well balanced
tonally, the response sounded very uniform,
though with a touch of ‘softness’ in the low bass
despite good extension. In the upper mid, a hint
of ‘hardness’ was noted, plus slight ‘wispiness’
in the high treble.

In the Spendor tradition, the SP2 offered a
highly articulate, detailed midrange. Dynamics
were presented well, the system sounding open
and relatively uncoloured. Just a touch of
‘boxiness’ was present in the low midrange, but
even this was much less than usual.

LLAB REPORT

Reference sensitivity was about average at 87dB
while the axial frequency response showed a
highly uniform characteristic, =2.5dB 50Hz to
15kHz. The bass was well extended, reaching
45Hz, —6dB.

A minimum power rating of 15W was indi-
cated, while the SP2 coped with up to 150W
peak programme, generating decent sound levels
of 104dBA from a pair in a typical room. The
impedance curve showed an easy load.

At 2 metres, the =3dB response was a wide

48Hz to 20kHz, with the set of forward responses
showing quite excellent uniformity. The slightly
down-tilted response is typical of subjectively
well balanced compact box systems. In the
listening room the speaker showed an even, well
balanced characteristic with good power down
to 30Hz. Integration was very good through the
frequency range.

At the high 96dB sound level, the distortion
above 150Hz held to a moderate 0.4%, bar some
minor clutter above 100Hz. With level reduced
to 86dB, third harmonic averaged 0.25%,
second 0.1%, both fine results.

CONCLUSIONS

Spendor now have their compact 30 litre
monitor. Offering great consistency and
accuracy, it slots in neatly below the SPI,
conceding little to that respected, larger model.
With its natural, extended response, low
coloration, wide dynamic range, easy amplifier
loading and very fine stereo, the SP2 is a class
winner and may be strongly recommended.

Reassessed. Furst reviewed 1985. Current typical price £390

For graph references see issue No 41

TANNOY TITAN

TANNOY LTD, THE BILTON CENTRE, CORONATION ROAD, CRESSEX INDUSTRIAL ESTATE,

n early Titan turned up rather late
for the 1984 edition of Loud-
speakers, and proved somewhat
unpromising. However, since
then it has been improved and
was resubmitted in 1985 in full production form.

Built a little like the Mission 70, the Titan
uses rear mounting for its two drivers, with a
fixed front grille; access is via the flimsy screwed-
in rear panel. The sealed-box interior of 9.3
litres is damped by a loose fill of polyester fibre
wadding.

The drive units originate from Japan, and in-
clude a soft dome treble, plus a 160mm steel
frame bass/mid unit, the latter having a light
pulp cone. In one sample the tweeter fixings
were loose. The crossover has three elements
plus a damping resistor and is aiming at
12dB/octave acoustic slopes. Push-on connec-
tors are used, while the rear terminals are 4mm
socket/binding posts.

Vinyl covered, the 15mm thick chipboard
enclosure is grooved on the long sides to reduce
panel resonance. Optimum placement is near
a rear wall and the angled front means that this
speaker may be left neatly in the ‘straight ahead’
position.

120

HIGH WYCOMBE, BUCKS. TEL: (0494) 450606

SOUND QUALITY

Scoring a straight average with little panel
dissension, the Titan did well for its price group.
The sound was described as somewhat ‘boxy’
with a ‘forward” upper midrange plus a ‘bright’,
moderately ‘ragged’ top end. On the plus side
the speaker also showed a clear, open character
with explicit detail, and a ‘lively’ nature. Low
bass was absent, but upper bass was fairly ‘quick’
and clean.

L.AB REPORT
A rising response trend was characteristic of the
Titan, though this was not extreme at 4dB from
100Hz to 20kHz, a result expected from a design
intended for wall mounting.

Pure sensitivity came out at 89dB/W, above
average and uncompromised by the impedance
characteristic; this happily met the 8ohm stan-
dard, so the Titan is rated as a very good ampli-
fier load. System resonance was rather high at
90Hz, and from the axial response (nearfield
converted at low frequencies) the —6dB bass
rolloff was fairly high at 67Hz. With a power
input range of 10 to a maximum of 50 watts,
realistic maximum sound levels of up to 102dBA
can be achieved.

Out at 2 metres this loudspeaker’s forward
response balance, seen in the pattern of the off-
axis responses, looked well integrated with good
uniformity. Pair matching was fairly good,
though in the 3-4kHz crossover range up to 2dB
difference was noted.

When driven to 96dB sound level, distortion
was poorer than average, reaching 3% in the
lower frequency range for (relatively innocuous)
second harmonic. Third harmonic was variable
with frequency, up to 0.8% in the midband. Re-
duced to a moderate 86dB sound level, third
harmonic remained the same, while second
showed a considerable reduction.

In the listening room the Titan gave a forward
upper mid with some treble uneveness but a fair
overall balance. The bass was smooth and well
integrated even if it did decay gently in the lower
range.

CONCLUSIONS
Apart from the loose tweeter on our sample, the
Titan did quite well on both lab and listening
tests, confirming its suitability for shelf mount-
ing. It sounded much better than our early
examples, and is now recommended.

Reassessed. First reviewed 1985. Curvent txpical price £100

For graph references see issue No 41
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TANNOY MERCURY II

TANNOY PRODUCTS LTD, THE BILTON CENTRE, CORONATION ROAD, CRESSEX IND ESTATE,
-—HIGH WYCOMBE, BuCks. TEL: (0494) 450606——— -

annoy have enjoyed a very success-

ful run with the Mercury and over

the past year or so have produced

an upmarket derivative called the

M20 Gold. 1986 sees the introduc-
tion of a new Mercury, incorporating significant
design stages. The cabinet has been reshaped
and is now taller, while the Audax soft dome
tweeter has been replaced by a Tannoy soft
plastic dome design. The polypropylene-coned
bass unit has undergone continued develop-
ment, while other changes relate to the low fre-
quency tuning and the crossover network.
Essentially, this may be regarded as a new loud-
speaker.

The new Mercury Il is a compact two-way
model with a 20 litre internal volume, reflex-
tuned at low frequencies by a 50mm front port,
105mm long. The bass unit is energised by a
generous magnet and has a 155mm flared cone
on a 235mm pressed steel frame, whose central
area has been reinforced to prevent flexure.
Mounted on a specially cast asymmetric plate,
the tweeter employs a 25mm polyamide dome.
The high quality crossover is built for simplicity
and clarity and designed to 12dB/octave slopes
with good quality components. Though the
crossover is hardwired, spring clips are used to
connect the drivers. Connection to the system
is by 4mm socket/binding posts.

Built mainly from vinyl walnut 14mm chip-
board stock, the enclosure includes a circum-
ferential brace between the two drivers, and a
lining of acoustic fibre. On our sample the grille
was unrebated, and for critical listening is better
left off. Ideal placement is in free space, on open
stands around 35-45cm high.

SounD QUALITY
The Mercury Il scored well in the listening tests,
substantially beyond its price expectations and
virtually repeating the success of the original
Mercury in its day. The sound was well balanced,
uniform, and well integrated. Coloration was

moderate and generally well disguised; some
mild ‘boxiness’ and ‘thickening on piano was
noted, plus a touch of ‘grain’ and ‘edge’ in the
treble.

The bass was very competant, showing fair
extension and good control. Stereo images were
well focused with a fair measure of depth and
transparency. While no significant aberrations
were detected in the subjective frequency res-
ponse, a couple of panelists felt that this speaker
was mildly ‘soft’ and undynamic, though their
scoring did not appear unduly affected by this.
Driven by clean source material, the Mercury
I performed equally well on rock and classical
sources, both CD and analogue.

LAB REPORT

A good sensitivity of 88 dB/W was easily estab-
lished from the smooth axial response at 1
metre. The bass was quite well extended to
55Hz, —6dB, but the sensitivity was somewhat
compromised by the dip in load impedance at
high frequencies, to 3.8ohms over a short stretch
around 6kHz; elsewhere the impedance averaged
an easy 8ohms. A 10 watt minimum amplifier
power is suggested, while the speaker performed
ably on inputs up to 150W, permitting peak
sound levels of up to 103dBA.

The forward responses measured at 2 metres
looked very tidy, with excellent integration seen
in the forward axes. Frequency response limits
of £3dB were easily met from 55Hz to 20kHz.
Some distortion rise was noticed around 200Hz,
to 3% second harmonic at 96dB for example,
with a similar anomaly on the third harmonic.
Tuned to 40Hz, the system handled low fre-
quency power well, only showing more serious
distortion at high powers and below 30Hz.

The Mercury proved to be as well balanced
as it sounded on the computer-averaged room
measurement, right down ro 30Hz in the bass.
A mild prominence was evident at 1kHz, but
otherwise the curve was most presentable.

CONCLUSIONS
The original Mercury was notably well balanced,
providing competant all round performance
with a sensible blend of modern loudspeaker
engineering. The new Mercury is even better
balanced, has better response uniformity and
lower distortion, while the price is barely greater
than when the speaker was first introduced in
real terms. This genuine allrounder represents
an exceptionally accurate free-space system for
the money, and merits a Best Buy classification.

Note: The author provided a private opinion on an
earlier version of this model for the manufacturer.

GENERAL DATA
Size (heightxwidthxdepthy _50x25x235¢m
Recommended amplitier power per channel
(for 96dBA minimum per parr at 2 metres) (10) — 150
Recommended placement —_ open stands, 45¢m

2 _S55Hz o 20kH:

Frequency response, within =3dB, at 2 metres

Low frequency rolloff (~6dB point) at 1 merre __ 55H:
Volrage sensitivity

(ret. 2.83V. or IW into 8ohms at ITmerre)___ 88dB/W
Approximare maximum sound level (pair) at 2 metres ____103dBA
Impedance characteristic (ease of drive) _ good
Forward response umiformary _ excellent
Typical price per pair, inc VAT - . %150

PERFORMANCE SUMMARY
SUBJECTIVE

Stereo
Bass

Tonal balance

Coloration
Overall
TECHNICAL
Forward response
Ease of drive
Sensitiviry
Rass extension

Loudness
0 2 4 6 3

For graph references see issue No 46
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annoy’s Mercury is an established

‘Best Buy' speaker; in a higher

price and quality category, the

Venus is somewhat larger, with an

internal volume of around 30 litres
as against the Mercury’s 19 litres, and comes in
a real walnut veneer finish. It has a substantial
6cm diameter and 6cm deep port, reflex tuning
the enclosure to 48Hz.

Both drivers are made by Tannoy and com-
prise a 25mm plastic dome tweeter with a
210mm bass/midrange, the latter with a generous
magnet, a steel frame and a critically flared
polypropylene cone.

The sturdy enclosure is built of 19mm chip-
board, bitumen damped and with interior ab-
sorbent. The drive units are ‘time aligned’, in
that the treble signal passes through a time delay
network to synchronise it with the midrange,
while the crossover is a basic 12dB/octave type;
including the time delay network, a total of 16
elements are employed. The 9mm thick grille
panel is unrebated and is probably best left off
to get the best results.

SOuND QUALITY

Scoring a substantial ‘good plus’ the Venus has

done well on audition. It was felt to be well
balanced, with an extended wide range response
and a touch of bass excess. Coloration was
comparatively low, while the sound was con-
sidered both ‘open’ and ‘sweet’. A touch of ‘grain’
was occasionally noted in the treble

The stereo imaging was fine, the speaker
demonstrating good perspectives with fine depth
and ambience as well as good focus and stage
width. Coloration was comparatively low, with
just a touch of ‘plastic cone’ and some mid
‘boxiness’ It handled high sound levels well,
surviving a respectable 300W peak programme
and still sounding civilised and well controlled.

LAB REPORT

This speaker demonstrated an average sensitivity
of 86.5dB/W. Low frequency rolloff was at 47Hz,
good for the size and price, while pair matching
was also good, with an absolute difference of just
1dB overall. The axial response was quite
smooth, and better still with the grille detached.
A mildly downtilted response was indicated, the
overall trend meeting =2.5dB limits from 50Hz
to 20kHz, grille detached.

With 200W power handling capacity,

maximum sound levels of 104dB should be
possible from a stereo pair, particularly as the
impedance does not fall below 6.40hms,
allowing an 8ohm rating for this well balanced
design. Driven to 96dB, distortion was higher
than expected, though mainly innocuous
second harmonic. At a reduced 86dB level, it
improved to a ‘satisfactory’ level.

Out at 2 metres, the off-axis response showed
excellent integration, with the benefits of time
alignment fully realised. This was as perfect a
medium-sized two-way speaker as | have seen.

CONCLUSIONS
Smooth and sweet was the panel’s impression
of this well finished and carefully built loud-
speaker. It does most things pretty well and is
also easy to live with. Its subtlety and good
stereo pleased the panel, whose scores suggested
a firm recommendation.

Reassessed. First reviewed 1985. Current typical price £270

For graph references see issue No 41

TosHIBA (UK)

he original successful SS 33 has
undergone some refinement for
1986, with a slightly smaller and
less resonant enclosure and revised
performance in the crossover
region. Our retesting has been confined to the
listening sessions and the reference response,
whose results are incorporated in the text.

Toshiba’s British-designed '33 is built and
tested at the UK cabinet factory responsible for
the enclosure, which makes for a useful saving
in transport costs as well as one less mark-up
to be taken into consideration.

A moderate sized 22 litre sealed box, the
plain, 15mm thick chipboard enclosure is well
finished on all frontal surfaces in a ‘rosewood’
vinyl. The grille baffle is 15mm thick, unrebated
and is best left detached for more serious listen-
ing. Large enough for stand mounting, it suits
a free space position in the room, not too close
to the rear wall.

The 200mm steel-framed Elac bass-mid drive
unit has a nicely flared, doped pulp cone. Treble
is handled by a Tonegen 25mm soft dome with
the crossover essentially to a third order
18dB/octave alignment. Connection is via spring
clips and internal wiring uses push-on connec-
tors. The cabinet panels are undamped while
the interior has a loose lay of fibre wadding for
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TOSHIBA §S 33 MK 11

)LTD, TOSHIBA HOUSE, FRIMLEY ROAD, CAMBERLEY, SURREY.

-—TEL:(0276) 62222———

internal standing wave absorption.

Sounp QuALITY

The original "33 scored ‘above average’, which
is excellent for the price. The midband was
essentially good with quite good balance and
above average detail. The same was true of the
stereo depth effect and focus. The overall effect
was quite well balanced though with a distant
upper mid. By contrast, the bass was a bit slow
and lacked dynamics, while the treble showed
some isolated ‘hiss’, and was not perfectly inte-
grated with the rest.

Some colorations were present, notably a
‘boxy’ ‘thickening’ in the low mid, but this was
not too serious.

However, the 1986 version showed a distinct
improvement in coloration, and the sound was
more ‘open’, fully maintaining the fine value of
the original.

LAB REPORT
Measured at the reference 1 metre on the
median axis, the "33 demonstrated an average
86db/W sensitivity. This was not compromised
by the impedance, which rated as a very good
amplifier load, and conformed to an 8ohm
characteristic, the loading never falling below

6.20hms.

System resonance was at 73Hz, typical for the
type, while the bass response extended to a low
49Hz, —6dB. From a 15 watt programme mini-
mum power input, this model proved quite
happy up to 75 watts peak programme, and was
capable of maximum sound levels of 100dBA.

A new reference response taken for 1986
showed a distinct improvement over the
original. The broad sucked out mid region is
almost filled, so the treble is no longer exposed.
The crossover region shows better integration
having a 4dB dip around 3kHz.

At 96dB sound level the distortion was satis-
factory at low frequencies and improved above
200Hz, here averaging 0.3 — 0.4%. By 86dB,
good distortion levels were established through-
out the range.

CONCLUSIONS

This is a lot of speaker for the money. With a
classic ‘UK sound’, the "33 sits very comfortably
in a highly competitive field and, in its latest
guise fully maintains this competitiveness. Its
performance was nicely balanced on both listen-
ing and lab tests, and offers Best Buy value for
money.

Re-aditioned. First reviewed 1985. Current txpical price £80

For graph references see issue No 41
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WHARFEDALE DIAMOND II

WHARFEDALE LOUDSPEAKERS LTD, SANDLEAS W AY, CROSSGATES, LEEDS LS15 8AL.

he tiny Diamond has a 5.2 litre

enclosure, reflex-loaded by an

equally small ducted port 30mm in

diameter by 65c¢m long, positioned

on the rear panel. The bass align-
ment is in fact Sth order since a large series
capacitor is also used.

The 120mm bass unit is built on a steel frame,
with treble allocated to the 19mm Son Audax
plastic dome/cone tweeter. The crossover is very
simple, comprising just two elements plus an
attenuating resistor for the treble.

Built from plain 12mm thick chipboard, vinyl
coated, the cabinet has a 12mm thick unrebated
grille, and spring clip terminals are provided on
the rear panel for electrical connection.

SOUND QUALITY

For the price the Diamond did reasonably well,
but its absolute rating on the listening tests was
not too promising, with a well below average
score. The panel results were confusing, some
listeners liking this speaker fairly well while
others considered it to be too weak for serious
attention.

Almost all the panel recognised it as a small
box, and it was criticised for ‘boxy’ coloration
as well as a ‘thinned” midrange, and an uneven
treble which tended to emphasise background
hiss. The bass was soft and weak though

TEL:(0532) 601222

reasonably balanced and extended — in fact
rather more so than one might expect. Pos-
itioned close to the wall it managed to produce
a fairly big sound though depth effects were
fairly muted. Left to right imaging was fairly
good.

Some merit definitely lurked within, and once
one had become accustomed to the sound, it
began to make its own impression, which was
quite respectable for the size and price.

LLAB REPORT

Pair matching was fine to 2kHz, but poor
thereafter with up to 4dB of mismatch. This
could well account for the just passable stereo
focus. Reference sensitivity averaged 86dBW
taking into account normal wall mounting. The
bass —6dB point was rather high at 74Hz.

Re-tested for 1986, the 1 metre axial reference
response showed close similarity to the 1985
result, albeit with some improved smoothness
and less prominence of the treble region. The
‘grille-off’ response showed that this optional
item is best removed.

Out at 2 metres, these effects are smoothed
out by the averaging, but the ‘lumpy’ quality
remains. The 100Hz to 20kHz range required
+4dB limits, although the family of forward
responses were quite good.

Driven to 96dB sound level, the distortion was

unacceptable; typically 3% of second harmonic
and 1% of third. At the reduced 86dB level, a
moderate improvement occurred, though the
third harmonic still did not improve much in
the midrange. It survived the compression tests
with a poor 3.5dB of loss and —19dB for the
intermodulation product.

The impedance curve did not fall below
60hms, and the Diamond can be regarded as a
safe 8ohm type amplifier load. Out in the room
the averaged forward response clearly showed the
speaker for what it was, a seriously midrange-
forward design. Bookcase mounting will help but
will not entirely solve this aberration.

CONCLUSIONS

An interesting and inexpensive miniature, as
originally tested the Diamond appealed to some
panelists, but others were unable to get on with
it. In the context of 1986 standards it is felt that
a Recommended rating, noting the somewhat
idiosyncratic nature of this loudspeaker, is
appropriate.

Note: Wharfedale are planning a so-called ‘active’
Diamond with stereo power amplifiers to sell for a
competitive £100, which should prove a popular add-
on for use with personal stereos and television sets.

Reassessed. First reviewed 1984. Current typical price £85

For graph references see issue No 41

"“Spendor now have their compact 30 litre
monitor. Offering great consistency and
accuracy, it slots in neatly below the SP1,
conceding little to that respected larger
model. With its natural extended response,
low colouration wide dynamic range, easy
amplifier loading and very fine stereo, the
SP2 is a classwinner and is strongly
recommended.”

HiFi Choice 1985

“The SP2 is of true monitor quality and
does a skilful job in revealing program
quality and content, be it good or ill.

Furthermore the lab results were highly
favourable, particularly in view of the fine
forward response uniformity. Its intended
sensitivity make it a very good all-rounder,
setting, | feel, a new reference standard for
this price range.”

HIFi News April 1985

Spendor The spendor SP2 compact monitor
audio ‘building on success’
SYStemS StationRoad Industrial Estate, Hailsham, Sussex.

tel 0323 843474




L OUDSPUEAIKERS

WHARFEDALE 504

WHARFEDALE LOUDSPEAKERS, SANDLEAS WAY, CROSS GATES, LEEDS LS15 8AL.

-——TEL:(0532)601222—— -

he success of the diminutive

Diamond first led Wharfedale to

produce a MkIl model, and thence

to create an up-market version, the

504, whose top performance is
enhanced by Wharfedale’s 19mm pure piston
aluminium dome tweeter. This true miniature
is just 29cm high with an enclosed volume of
only 6 litres. Surprisingly for such a small box,
it uses bass retlex loading, the small 30mm dia-
meter rear panel port with 65mm duct tuning
the system to a high 70Hz.

The bass/mid driver uses a flared-profile 90mm
polypropylene cone in a 130mm housing which
uses a new cabinet locking system. The two-way
system has a minimal crossover of normal com-
mercial quality, aimed to provide maximum
musical transparency; essentially to 6dB/octave,
the slopes are finally modified by the nartural
acoustic responses of the drive units. Electrical
connection to the amplifier is made via 4mm
combination socket/binding posts.

The 12mm chipboard enclosure is braced
using the recessed back panel technique, with
polyester fibre internal absorption, the 9mm
grille has a half-rounded rebate on the inside
edge. The bass unit is mounted above the
tweeter, so that the drivers are brought partly
into  time-alignment with a normal stand
(40-50cm); the 504 could be inverted if used on
higher stands (60-80cm). Designed for place-
ment almost touching a rear wall, up to 3dB of
boundary lift will augment the measured res-
ponse in the 80 to 700Hz range.

SOuND QUALITY

Despite wall mounting, the 504 made a good
impression for its price and size, with a rating
almost at the average position. While deep bass
was absent it fooled several panelists by manag-
ing to give the impression of a much larger
system. Stereo images showed good width with
reasonable depth, while the treble was free from
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‘edge’ or ‘grain’. Focus was rated above average,
with more than satisfactory mid detail, obtained
at the expense of some ‘forwardness’ Transients
were clean and dynamic contrasts fair.

LAB REPORT
The sensitivity was a below average 85dB/W.

The ‘good’ load impedance was typically 8ohms,
falling to nearer 5ohms at 10kHz which should
be pretty harmless. A minimum 15 watts per
channel will be required, while the 504 proved
fairly comfortable with up to 50W of music pro-
gramme, resulting in a moderate peak sound
level of 98dBA, for a stereo pair in-room. The
bass rolloff was 75Hz, —6dB, with an internal
series capacitor tuning the system to a fifth-order
damped alignment.

The reference response was unpromisingly
‘lumpy’, broadly lifted in the upper midrange and
poorly integrated with the treble, the latter
peaking at 6-7kHz before falling away to a lower
level in the range 8-20kHz. Despite the rela-
tively simple crossover, the family of forward res-
ponses was encouraging, the small enclosure
helping to produce wide dispersion in the lateral
plane. The 6kHz axial peak is revealed as a cross-
over problem, notably ameliorated above axis.
Once installed, some experiment with system
tilt may be worthwhile to achieve the best
sound. The output was plotted without wall gain
in the listening room, and this would amount
to a lift of a few dB up to 600Hz for such a small
system, which would help to fill in the lower
mid and upper bass ranges though not to the
degree necessary to flatten the room charac-
teristic completely. The bass held up quite well
down to 50Hz and was not confined to a single
note. Above the mid region the treble was
reasonably integrated, tending to a ‘rich’ balance
and helping to give the impression of a larger
model. Considering the small size, the swept
distortion results were quite good; at 86dB third
harmonic averaged 0.2%.

CONCLUSIONS
Wall-mounted this system gave a good account
of itself, almost unbelievably unobstrusive and
producing a clear, reasonably balanced sound
with above average treble. The distortion was
quite satisfactory and both the stereo and bass
performance were better than expected. The
value for money is quite good, so the 504 quali-
fies for recommendation, particularly for those
seeking an up-to-date sound in a very compact
package.

GENERAL DATA

Size (height xwidth xdepth) _

Recommended amplifier power per channel

SOW/

_(19)

(for 96dBA minimum per pair at 2 metres)
60cm stand, near wall

70Hz to 12kHz*

Recommended placement
Frequency response, within = 3dB, at 2 metres_
Low trequency rollott (=6dB point) at 1 metre — _75H:

Voltage sensitivity

(ret. 2.83V. or 1W into 8ohms ar 1 merre) _ 85dB/W
Approximare maximum <ound level (pair) at 2 merres 984BA
Impedance charactenistic (ease of drive) _goad
Forward response uniformirty - = = == =, _good
Tvpical price per pair. inc VAT _ I ¥ Y]

* see text

PERFORMANCE SUMMARY

SUBJECTIVE
Sterco L~ .
Bass
Tonal halance
Coloration
Overall L _ ]
TECHNICAL
Forward response [Eimit i e—:
Ease of drive e e e
Sensirivity [Sommer  |
Bass extension [ ]
Loudness o]
0 2 4 6 8

For graph references see issue No 46



A BREATH OF FRESH SOUND

Heybrook brings a breath of fresh sound
to your listening environment with a brilliant
realism that's almost beyond belief.

Savouraural excellence from anaward winnin

range of audio products; contactyourHeybrooi S ) ' '
dealer listed opposite, or send the coupon today. N ™

HEYBROOK

HB2 RECOMMENDED 1979, 1980, 1961, 1982, 1983 1984 - HI-FI CHOICE. “THEY POSSESS THAT EFFORTLESS SOUND QUALITY WHICH
WAS ALMOST IMPOSSIBLE TO BELIEVE" PRACTICAL Hi-FI 1980. “. A CLEAR RECOMMENDATION” HI-FI NEWS 1983.
HB3 “EXCITING AND VERY DRAMATIC ..WITH AN EFFORTLESSNESS AND EASE RHYTHMS ARE WELL DEFINED AND CRISP . A
WARMTH AND RICHNESS OF TONAL COLOUR ... HIGHLY INFORMATIVE _EXCELLENT LEVELS OF INSTRUMENTAL SEPARATION . AND
DYNAMICS” PRACTICAL HI-FI 1983. “HIGH SOUND LEVELS WITHOUT ANY NOTICEABLE COMPRESSION.. CONVINCING REALISM.
ANALYTICAL SOUND REMINISCENT OF STUDIO MONITORS . HI-FI FOR PLEASURE 1984.
TT2 RECOMMENDED 1983, 1964, 1985 — HI-FI CHOICE. “IN TERMS OF PERFORMANCE THE TT2 CAN BE WELCOMED TO THE SELECT
BAND OF HIGH QUALITY UNITS". GRAMAPHONE 1984. “ EXCELLENT WELL MADE, ABOVE AVERAGE PERFORMANCE" HI-FI

ANSWERS 1983. “THE TT2 IS A SUPERIOR PRODUCT " HI-FI NEWS 1984.
HBS1OUDSPEAKER STAND OF THE YEAR FEDERATION OF BRITISH AUDIO AWARDS 1984.
" BETTER THAN ANY

65 HB1 LOUDSPEAKER OF THE YEAR 1984, 1985, 1986 - WHAT HI-FI BEST BUY 1983, 1984, 1985 HI-FI CHOICE.

C2/P2 “. ONE OF THE VERY BEST COMBINATIONS AVAILABLE UNDER £1000°. NEW HI-FI SOUND 1986. °
EQUIVALENTLY PRICED AMPLIFIER | HAVE HEARD ™ HI-FIANSWERS 1966.

Heybrook Hi-Fi Ltd, Knighton Hill, Wembury, Plymouth, Devon. Telephone (0752) 863188



HIF1 CHOICE

1986/87 SERIES

NOVEMBER

JUNE

FEBRUARY

COMPACT DISC PLAYERS

AMPLIFIERS & TUNERS

CD & MIDISYSTEMS

Digital audio has come of age, with a wide
range of players to choose from and even
some mini-size portables. We've tested every
player under consistent conditions to give a
true picture of the often perplexing differences
between  models.
features and software are also covered.

Programming facilities,

At the heart of any system is the amplifier,
and its performance is critical. But only a
combination of carefully-controlled listening
and lab tests can give the true picture of amp
performance, and in some cases prove that the
best low-cost amplifiers can sound better than
many at several times the price.

Specially for the buyer who wants an all-in-one
system. Presented in a strictly non-technical
way, this special edition tests and compares
a huge range of one-brand ‘midi’ or compact
systems, with the emphasis on Compact

Disc options. Consistent test methods make
for fair comparison and clear advice.

AUGUST

OCTOBER

DECEMBER

LOUDSPEAKERS

JASSETTE DECKS & TAPES

TURNTABLES & CARTRIDGES

Progress brings bettervalue speakers every
year. Hi-Fi Choice puts the important new
models through its unique ‘blind’ listening
comparisons to find out which really do
represent a step forward. Combined with full
lab analysis, they provide a comprehensive
guide to speaker sound quality.

The best cassette decks can give recordings
almost indistinguishable from the original. Hi-
Fi Choice will help any cassette deck buyer
through the jungle of noise reduction systems,
tancy facilities and flashing lights, to find the
right deck whatever the budget. Virtually all
hi-fi tapes are tested too.

Searching comparison tests across the whole
range of turntables and cartridges sort the
myths from reality to discover which models
and combinations really sound best — and
tind some low-cost ‘Best Buys' that out-
perform many exotically-priced models. Plus
setting-up.

guidance on matching and

ORDER YOUR COPIES NOW
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truth (

-00-),n.(pl.pr.-dhz).

uality,state,of being
rue or accurate or

onest oOr sincere or
oyal or accurately

shape

Truth is a very dangerous con-
cept. Peoples’ perception of
what truth is. is infinitely
variable and as a consequence,
infinitely dangerous. The best
illustration of this paradox is
the prejudice. bigotry. snobbery
and disinformation that is the
aura surrounding the ‘Best’ in
Hi Fi. How often have you read
that the best in this months’
magazine has already been
superceeded by another ‘Best’
in next months’ magazine. The
peril of this approach is that the
trust and confidence between
customer and dealer can quickly
turn to ridicule if the customer
suspects (rightly or wrongly)
that the dealers’ enthusiasm
obscured the real motives
behind the suggested purchase.
The truth hurts and don’t some
people know it: judging by the
accusations (fortunately rare)
that our company is ‘arrogant’
‘commercial” and ‘a little too ef-
ficient. Could it be that when
presented with that persons’ Hi
Fi problem, we sincerely believ-
ed we had formulated the most
cost effective solution, and did
it simply, quickly and without
fuss — merely by listening to
the customers’ needs, when he
had expected a marathon ses-
sion? In our opinion the only
‘Best” is that which is defined

as being in the best interest of
the customer, and you find that
out by asking him, not dictating
to him! Audio critics and
dealers alike (and yes we've
been guilty of it too') have writ-
ten many paragraphs trying to
describe a units pros and cons
so that the consumer can try to
determine if the critics priorities
of *Best’ matches his own. This
is at best unnessessarily confus-
ing and at worst open to gross
misinterpretation. We've been in
business just ten years (come
October *86) but even if the rest
of the industry, including certain
reviewers, refuse to come of
age, we wont!! Our policy is
simply this: Subjective Audio is
determined that no customer
will purchase and continue to
own equipment which does not
meet their needs and desires in
all aspects of performance,
design, appearance and most
important budget. It’s called
‘The Pledge’ When you book
an appointment with us, ask for
it by name. If you’re seriously
interested in obtaining rational
constructive and sympathetic
guidance and advice to your
audio needs (with the minimum
of fuss) however small or grand
your budget, then you owe it to
yourself to put Subjective Audio
to the test!

Open 10am — 6pm Tues-Friday, 9am-5pm Sat
All cards accepted and credit and export facilities are available

SUBJECTIVE AUDIO LTD

2-4 Camden High Street, London, NW1 OJH, England
Tel: 01-387 8281

d or adjusted.
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CD PLAYERS

ompact Disc is the first new music

storage medium to stand a real

chance of making it since the 20

year-old Compact Cassette. It has

come a long way in four years, and
is now starting to represent a significant percent-
age of hardware and disc sales (particularly by
value). Rather surprisingly, the UK has proved
one of the slower growing markets, though this
partly reflects a greater difference in price
between a CD and its LP or musicassette equiva-
lent than in some overseas markets. Whereas
disc prices have remained stable, player prices
have dropped to a third of those charged when
the system was first launched. £200 is now a
typical budget price, some machines cost as little
as £150, and it would not be surprising if the
£100 mark was breached in the New Year sales.
Yet at the same time there is a healthy demand
for upmarket players offering improved sound
quality and/or unusual features.

If the music industry has its way, CD will
steadily oust the LP and the musicassette,
replacing them both with a durable, compact,
all-digital replay-only medium with premium
disc prices, suitable for home or portable use.
However, the marketplace has yet to provide
confirmation. Player prices are still a little above
the level which the mass of consumers are
prepared to pay, so hitherto discs have been sold
to those already prepared to pay substantial
prices for players. There is also the imminent
possibility of a rival digital tape format known
as R-DAT, which is expected to be launched in
Japan this Autumn. This will offer record as well
as replay capabilities, but the hardware is likely
to be significantly more expensive, and it will
take time to build up a catalogue of music and
the distribution thereof.

The arrival of CD has been a great stimulus
to the hii trade, not only by creating substantial
sales of CD players themselves, but also in re-
focusing attention on the various other parts of
the hi-fi system. Visiting a hi-ti shop for the first
time in years perhaps, customers are appreciating
the steady advances which have taken place on
all fronts, and are taking the opportunity for a
general system upgrade. Even LP record players
are selling well, sometimes after direct
comparison with the new medium, as customers
recognise the major investment they already
have in vinyl discs and appreciate the fine
quality now available from vinyl. Indeed, CD
credibility was not helped by early claims for
‘perfect sound forever, a perfection which has
often fallen far short of the expectations of many
hifi enthusiasts.

CD certainly has a number of advantages over
its rivals. [t is inherently rugged and unaffected
by playing, free of surface and background noise

and wow and flutter effects, while signals kept
in digital form are theoretically immune from
degradation. The addition of data channels
allows complex pre-programming and accessing,
while further CD applications under
development include adding still video pictures
and the CD-ROM computer software format.
In-car, portable and personal players are already
in the shops, though there is still the nagging
doubt that tape is inherently more immune to
the shock and vibration of such applications,
while the wide dynamic range and inaudible
background noise can be almost an embarrass-
ment in a noisy environment.

Doubters notwithstanding, the format could
be said to have arrived, which is an achievement
in itself.

THE Discs

nly five inches in diameter and

attractively silvered, the compact

disc currently costs twice the

price of an LP or musicassette but

should be immune from damage
or wear. It can carry more than an hour of music
and comes packaged in an irritatingly fragile and
awkwardly designed acrylic ‘jewel case, contain-
ing additional printed ‘sleeve’ information.
There is no equivalent to the vinyl 45rpm
‘single’

For record companies in particular, establish-
ing a brand new format is an exceedingly ditfi-
cult task, in view of the vast inventory needed
to represent a play-only format effectively, and
in this instance the technical problems of press-
ing with necessarily great precision. Inevitably
there was a learning curve in the disc manufac-
turing processes, and full quality potential is still
not reached in many cases. Disc availability is
still somewhat limited, helping to keep prices
firm, but the range of titles now available on
CD has grown spectacularly, particularly in the
classical and jazz fields, emphasising the com-
mitment of the record companies to the new
format. And considerable extra disc production
capacity will be coming on stream during 1986,
so a shortage may turn into a glut and help bring
prices down somewhat.

From the general consumer’s point of view,
price will still be a key factor. While early CD
users are clearly prepared to pay a 100 per cent
premium, it remains to be seen what sort of long
term price premium compact discs can com-
mand over LP and musicassette rivals. History
has shown that the broad base of recorded music
sales is very price-sensitive but not especially
quality conscious — musicassette purchasers
who were attracted by the convenience of that
medium were not deterred by quality substan-
tially inferior to LP.

THE PLAYERS

he conventional CD player may

simply be plugged into any hii

system, as one would a tuner or

cassette deck. The amplifier ‘aux’,

or ‘tape’ inputs will be perfectly
adequate, though the results might be a little
loud through the speakers, and require a lower
volume control setting than usual. Many more
recent amplifiers have a ‘CD’ input, and this
may have a more appropriate sensitivity. Some
specialist amplifiers have taken the trouble to
connect the CD input directly to the pre-amp
volume control, so as to minimise the inter-
terence of the signal path.

There is also a mild risk that a CD user will
tind his amplifier no longer seems to go as loud.
The reason for this is that the digital CD
medium is better at preserving the high loudness
peaks in music which analogue systems ‘squash’
downwards. Consequently for the same peak
output, the mean (average) output from CD with
the same recording will be slightly lower than
before. One can of course compensate by
cranking up the volume, but if an amplifier is
already being used close to its limits, the CD
peaks could cause premature ‘clipping, for which
the only solution is a bigger amplifier.

The prospective purchaser faces a wide range
of choice at wildly varying prices, starting below
£200 and going up to around £2,000. Players
are available for in-car use, are incorporated in
large portables, and exist as tiny personals, with
some doubling as unconventional domestic
machines. The mains models can be manual or
remote controlled, and simple or complicated
in terms of ergonomics and programmability.
Autochanger variations can accept and play
from a caddy of half a dozen discs, selected and
programmed remotely.

Despite protestations of ‘perfect’ sound, CD
players show significant audible and measure-
ment differences, and these are discussed in
detail in our reviews. That said, most machines
measure very competently, showing occasional
weakness at the cheapest end of the market and
among low voltage portable machines. Though
correlation  with  measurement still  proves
elusive, listening tests proved quite capable of
consistently distinguishing between the ditterent
decks. While the poorer examples can make the
new medium sound quite unpleasant, the best
can provide eminently satistactory results with
refreshing repeatability and the promise of
longevity. However, we would certainly advise
any potential purchasers to make sure they
themselves like the sound of CD before embark-
ing upon a substantial commitment to new
hardware and software.

128 Reviews reprinted from issue Nos 40 & 45 by Martin Colloms



ANATOMY OF A
COMPACT DISC PLAYER

[s remote control offered? If so
over how many facilities?

Variable level output can be useful
in matching CD player to other
inputs. Can also be used directly
into a suitable power amplifier.

Fixed level output for connection
to any line level input (tape,
aux/CD, tuner, but ‘phono’) on
amplifier.

Display. Track time, total, elapsed
and/or remaining time can be
displayed. Index points are a
subdivision of Tracks — even
though they are shown on the

display some players cannot
scarch by Index points.

0-9 keypad can offer full
programming of Track and Index
numbers.

Some players provide Store and
Cancel keys, orsimilar, to aid
memory programming.

Some machines teature sound
during fast forward and review.
Track Skip On and Skip Back isa

helptul feature.

Some players can be pre-paused?

Subcode output gives signal for
CD graphics — provision for
developments yet to come.

Repeat function for Tracks,
Programmes, whole Discs or

sections between user-
programmed points.

Headphone socket with variable
level. This control sometimes sets
the level of the variable output
phono sockets on the back panel
as well.




MUSIC
SYSTEMS
FROM
X299

We don't expect all our customers
to spend £1000's on equipment.

Our experienced statf will help
select a genuine hi-fi system to suit
you, whatever your budget.

For budget, mid-price and

esoteric hi-fi.
wadfors

@ Demonstration facilities @ Home installation
® I-ully equipped workshops @ Mail order
® Tape and accessories @ [11 car entertainment

For more information contact
RADFORD HI-FI BRISTOL 52/54 Gloucester Road. Telephone (0272) 428248
RADFORD HI-FI WINDSOR 43 King Edward Court. Telephone (0753) 856931
GULLIFORD HI-FIEXETER 28 Cowick Street. Telephone (0392) 218895

I
i 1
ticArts
/f /11 Y
/////f>lX\\

Having narrowed down your choice in this excellent guide, you now need the help fo a good dealer to
select the product most suited to your system & listening preference.

Acoustic Arts stocks a large selection of the Best Buys in this publication.

Why not visit us and discover why people travel from all over the country to shop at Acoustic Arts. You
will receive a standard of service you thought had long ceased to exist. Whatever your budget you are
assured a warm welcome. We will be running a special promotion to coincide with the publication
which will include either free cable stands or interest free credit of purchases over £200.

Among the equipment we stock includes: A&R, Akai, Alphason, Apogee, Audiolab, B.L.Q., Beard, Burmester,
Castle, Celestion, Conrad-Johnson, Croft, D.N.M., Decca, Denon, Dual, Etude, Goldbug, Heybrook, Infinity, KEF,
Koetsu, Krell, Linx, Magneplanar, Meridian, Mission, Morduant-Short, Musical Fidelity, Nakamichi, Oak, PS
Audio, Proton, Quad, Quicksilver, Revolver, Revox, Robertson, Rogers, Rotel, SD Acoustics, Sansui, Sondex,
Spendor, Systemdek, Tannoy, Trio, The Source, Thorens, Van den Hul, WT.A., Wharfedale, Yamaha, Zeta Eclipse.

ACCESS VISA H.P.

Acoustic Arts Ltd, 101 St Albans Road, Watford, Herts.
Tel: Watford 33011/45250 Open Monday to Saturday 9.30am-5.30pm
We Cater for Export Orders
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AKAl(UK) LTD, UNIT 12, HASLEMERE HEATHROW ESTATE, SILVER JUBILEE W AY, HOUNSLOW,

T DISC
AKAICDM515

MIDDLESEX. TEL: 01-897 6388

PLAYUERBRSS

n the last edition Akai achieved notable

success with their current CD-M88 player

and its full sized brother the CD-A7. How-

ever, such is the pace of CD development

that Akai were able to supply two new
models for this issue, namely the midi-size CD-
MS515 reviewed here and its close relative the
CD-A30B, each of which costs less than half
the price of the '88; understandably, some of
the earlier model’s features have been omirted,
notably the remote control. A further economy
measure is seen in the lack of the usual line out-
put RCA phono sockets, and instead, a short
output cable is permanently fitted. This may
well be convenient in the case of a matching
stack system, but it prevents the use of audio
cables of known quality.

An up-to-date feature is the liquid crystal dis-
play (LCD), a feature first seen on the Revox
player and nicely backlit here. Via the approp-
riate buttons this visually restful display can
show a comprehensive array of figures includ-
ing residual track numbers, the track total and
timings, indexing and the total play time.

Track programming of up to a total of 36 is
provided, this permissible in sequence or in
random order. Repeat is possible for the whole
disc or over selected A-B start-stop points. The
skip button provides rapid access to tracks and
the cueing operates at two automati-
cally-selected speeds with audible discontinuous
music output. Unusually at this price level, the
deck also includes indexing. All the controls
were easy to operate, in contrast to the idiosyn-
cratic sequences required for the '88.

While no headphone socket or remote control
are present, the rear panel does carry a syn-
chro-start terminal for operation with the
matching Akai system stack, particularly for
auto-start recording from disc. Another socket
carries the sub-code data terminal for connec-
tion to video displays and information systems.

Inside, is a straightforward machine using 16
bit linear conversion with a time shared D/A

convertor followed by a standard ‘brickwall’
filter. The laser head has a fast access time, with
reliable locking achieved by a tri-beam system
for data read, tracking and focus.

LLAB REPORT

Essentially flat, very careful listening would be
required to identify the minor frequency res-
ponse deviations. A mild 0.2dB lift can be seen
in the low treble (the ‘presence’ range) while
at 18kHz the two channels were out of step by
just 1dB. Over most of the range the balance
was held to 0.4dB while very good separation
was achieved at low and mid frequencies, this
deteriorating to a below-average result of 60dB,
worst case, at 20kHz. The time shared convertor
showed the usual differential channel delay
giving rise to a phase difference of 77° by 20kHz
— only of significance if mono use is envisaged.

A decent 15 % bit resolution was indicated
by the modest level error at —90dB modulation
and the generally good distortion performance.
At full modulation, mid-band distortion pro-
ducts were typically 0.007%, and even at 20kHz
the downband modulation signals were better
than 74dB down. However above 20kHz the
24kHz beat component was suppressed by just
24dB. At —80dB, 1kHz, the —25dB distortion
figure was fine. The intermodulation was very
good, though mild slewing was noted on full-
level white noise.

Signal to noise ratios were fine, and the output
level close to the standard 2V, derived from a
low source impedance. No problems were en-
countered with error correction or pre-emphasis
and track access was rapid. Mechanical noise
was low.

SOuND QUALITY
Performing well on audition, this machine was
not far behind the '88. The bass was considered
to be solid and dynamic, though the midrange
was a little lightweight, even thin, but this did
not detract from the performance since pleas-

ing depth and detail was maintained in this
region. The treble showed some brittleness and
edge, but fair definition and perspective was still
present in this range. It was lively with a stable
confident stereo focus.

CONCLUSION
While I would have liked audio sockets on the
rear | can’t argue with the fine all round perform-
ance of this compact and tidy machine. It repre-
sents very good value, and well deserves its Best
Buy rating..

TEST RESULTS

20H: 1kHz  20kH:
Channel balance 0.39dB  0.38dB  0.464B
Stereo separation __ —92.3dB —89.6dB—62.54B*
Channel phase difference 0 5 72
Total harmonic distortion, 0dB ___ —90.7dB —83.5dB —73.8dB
Total harmonic distortion, —10dB —87.44B =
Tortal harmonic distortion, —604dB 50.0dB -
Toral harmonic distortion, —80dB 25.3dB

Intermodulation, 19kHz/20kHz, 0B __
Intermodulation, 19kHz/20kHz, —10dB

+0.02dB, -0.65dB

+0.02dB, —0.64dB

Frequency response, left channel

Frequency response, right channel

Signal-to-nowse, 20Hz-20kHz unweighred — 95dB
Signal-to-noise, CCIR/ARM, TkHzret —88dB
Output level, 0dB, left/right - 1.9V
Output impedance 2250hms
De-emphasis correct
Track access time 3 Osecs

Error correction capability >900um gap, >80Cum dot

moderate
—104dB

lett +3.25dB, nght +2.57dB

Mechanical noise

Spuriae up o 100kHz .

Resolution at =904B
Headphone socket - no
Dimensions (w x d x h) __ 35 x 26 X 7.5 cm

Estimated typical purchase price __ £199

*Left channel —56dB sepuration, —93.1dB mrermaod
For graph references see issue No 45
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AKAI(UK) LTD, UNIT 12, HASLEMERE HEATHROW ESTATE, SILVER JUBILEE WAY, HOUNSLOW,

MIDDLESEX. TEL: 01 897 6388

eatures of the '88 include a full
numeric keyboard, direct track access,
audible music cueing plus a large fluor-
escent display showing all available
information, including indexing.

Track access was rapid in operation, though
the machine did emit the odd chirp, plus a
constant high pitched ‘swish’ that | found a
nuisance, although others failed to notice it.
Akai's comment was to suggest location away
from the listening position, thereby exploiting
the remote control facility.

Internally, the circuitry was fairly
conventional, with a single time shared 16 bit
digital to analogue convertor chip, this the
popular Burr Brown type. In the output circuitry,
the low impedance output is directed around the
box to the front panel variable level control,
then routed back to the rear panel socket; all
the results in this review relate to the factory-
built as supplied, but we also checked the effect
of bypassing the level control and short wiring
the output socket to the final integrated circuit
output. | am sure that the resulting improvement
would be considered worthwhile by an audio
enthusiast — we judged about 0.6 of a point in
8 on subjective scores. When direct wired a
much lower and constant output impedance is
obtained, to better drive the interconnect cable.

LLAB REPORT

Channel matching and balance were excellent
while the frequency response showed that a hint
of treble lift — about 0.4dB rise in the final 1¥2
octaves to 20kHz.

Channel phase shift showed the usual 70-80°
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difference at 20kHz, due to the shared converter.
Slight compression was shown at peak level, but
this was hardly seen in the —93dB distortion
at 1kHz, full level. Good distortion results were
maintained at 20kHz, and at reducing output
levels, mid band. The —24dB result at —80dB
signal level showed close to 15% bit linearity
while an odd —90dB level offset was noted as
—4dB left and —1.5dB right, a reversed
curvature at the resolution limit. The
intermodulation results were about average —
very good nonetheless, at —89dB for the full
modulation, difference tone product.

Error correction proved excellent. Signal-to-
noise ratios were quite typical, while spurious
signals up to 100kHz were well rejected by 1084B
or more.

SounD QUALITY

Rated well above average, this player was much
liked on audition. Despite a hint of brightness
and forwardness in tonal perspective, it proved
clear and clean throughout the frequency range.
Good stereo depth and transparency were its
hallmarks, while the bass showed a pleasing
extension as well as precise control. By CD
standards the treble was also sweeter than usual.
Stereo images were well focused and worn discs
were played with confidence. The player also
showed good vibration resistance.

CONCLUSION
Orriginally rated a Best Buy model on the basis
of good sound quality, even by the standards of
the latest decks the 'M88 merits firm recom-
mendation for 1986. The lab performance shows

a basically good design with a stable, precise
optical transport, albeit some minor mechanical
noise, and the overall package remains fully
competitive.

TEST RESULTS

20H: 1kHz 20kH:z
Channel balance 0.02dB  0.02dB 0.02dB
Stereo separation —85dB  —864B —77dB
Channel phase difference 0° 0° 76°
Total harmonic distortion, 0dB -964B  —93dB -82dB
Total harmonic distortion, =10dB _____ ___ —84dB —
Total harmonic distortion, —60dB _ -50.1dB -
Total harmonic distortion, —80dB __ -247dB —
Intermodulation, 19kHz/20kHz, 0dB —89.5dB
Intermodulation, 19kHz/20kHz, —10dB —88dB

+0.37dB, —0dB
+0.37dB, ~0dB

Frequency response, left channel

Frequency response, right channel

Signal-to-nose, 20Hz-20kH: unweighted —984dB
Signal-to-noise, CCIR/ARM, TkHz ref B —-92dB
QOutput level, 0B, left/right 2.01V/2.01V (vanable)
Output impedance 100 ohms
De-emphasis correct
Track access time 3.8 secs

Error correction capability >90Cum gap, >800um dot
mild chirps, high pitched “swish’

—1084B
+1.5dB

Mechanical noise
Spuriae up to 100kHz
Resolution ar —=90dB

yes (variable output)
35%26x7.1cm

£399

Headphone socket

Dimensions (wxdxh)

Estumarted typical purchase price

REASSESSED

For graph references see issue No 45
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MIDDLESEX. TEL: 01-897 6388

here the CDM515 is a midi-

sized budget player, the CDA

30 is its full sized equivalent,

selling at a higher price. On

the face of it, there seems

little to choose between the two, with both

technical as well as listening tests suggesting a
very similar performance.

The 44cm wide CDA 30 drawer-loader uses

a tri-beam laser pickup, and has a large random

order programming system allowing the selec-

tion of up to 36 tracks. Facilities exclude remote

control or a headphone socket, but include pro-

grammable A to B selective repeat plus normal

repeat modes, access to index points, rapid track
skip, and audible music search. A rear subcode
outlet is available for future CD applications.
The liquid crystal display has four operating
modes: track and index numbers may be simul-
taneously displayed, but the mode must be al-
tered to show timing; individual track and total
times can also be shown. Like the CDM 515,
the technology is straightforward 16 bit linear,
with a time-shared decoder and ‘brickwall’
analogue filtering.

SounD QuALITY
Rated a little above average, the CDA 30 did

well in the listening tests. Sound stages had good
width and respectable depth. The bass was quite
solid and ‘tuneful’, and the mid and treble
showed fine detail resolution, albeit with ‘edge’
and mild sibilance. Stereo images were well
focused and stable.

CONCLUSION
The CDA 30 has certainly made the grade,
offering a competitive combination of techni-
cal performance, sound quality and value. A
‘Best Buy’ rating is therefore appropriate.

For graph references see issue No 45
g

HAYDON LABORATORIES LTD, HAYDON HOUSE, CHILTERN HILL, CHALFONT ST. PETER, BUCKS.

DENON DCD 1000

TEL:(0753) 888447

he midi-sized DCD 1000 and full-

width DCD 1100 machines are very

similar on technical grounds.

Indeed the official differentiation

of these two decks is simply the
comprehensive remote control of the '1100, at
extra cost of course.

However, on test the '1000 supplied for review
lagged slightly behind the "1100. This shortfall
continued through to the listening test results,
and we were left wondering whether there was
in fact an intended quality difference, or
whether this was simply the result of small
sample variations.

The most obvious difference between the two
models is perhaps their size, the 1000 being the

33.5cm midi-sized model, while the 100 is
43.3cm wide. The variable level headphone
socket and the comprehensive range of operat-
ing features are retained. Technically the "1000
is a 16 bit design with an enhanced linearity
convertor and a digital delay to synchronise the
outputs of the two channels. On test it gave
somewhat higher distortion and more channel
inequalities than the '1100 — sufficient to dif-
ferentiate them according to price.

SOUND QUALITY
The 1000 possessed a lively dynamic quality,
with good stereo focus especially in the mid-
range. The bass was well above average, tuneful
and well defined, while the player also provided

satisfying depth and ambience. The treble was
considered a bit ‘bright’ — somewhat ‘obvious’
and forward — but not sufficiently to disturb a
sonic rating which was firmly above average.
Tonally the mid register was ‘thinned’, with a
hint of roughness.

CONCLUSION
Despite the observations concerning the poorer
performance than its larger '1100 brother, the
'1000 performed very well, offering a combina-
tion of operating features and overall quality
which amount to good value, sufficient to merit
a Best Buy rating.

For graph references see issue No 45
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HAYDON LABORATORIES LTD, HAYDON HOUSE, CHILTERN HILL, CHALFONT ST PETER, BUCKS.

n common with several other Japanese

companies, Denon have immersed them-

selves in original CD player design. Now

that sales justify the investment, the days

of bought-in, ‘badge engineered’ players
are over, for Denon at least. The 1100 is a full-
width machine at £300, offering an advanced
specification and including a full feature remote
control. The latter includes a 10-button keypad
for direct entry of track numbers, this facility
being absent from the machine’s own control
panel. Here, the usual controls are all provided,
and the headphone socket is accompanied by
alevel control. Programming facilities are exten-
sive with sequential or random memory. A
particular feature is the facility to programme
while the disc drawer is open, allowing the user
to read the desired tracks from the disc label
itself.

Indexing, track skip and audible cue-search
are all provided, and the multi-function display
shows track timings. You will need very good
eyesight though, to read the numbers from a sen-
sible remote control distance! Signal output is
from the standard RCA phono sockets at a fixed
level.

A sub-code output terminal is also provided
for the connection of video accessories.

Although the DCDI100 has only a single
‘time shared’ 16 bit D/A convertor it avoids the
usual delay (measurable as a phase difference
increasing with frequency) between the output
channels. This is achieved by employing a delay
sampling technique before the audio output is
reconstructed and filtered. High conversion
linearity is claimed, due to the use of an auxili-
ary loop around the D/A convertor circuit. Errors
in the main loop are dynamically monitored,
and corrected before appearing in the D/A
output. Full 16 bit performance should be
attained. The output filter is a standard ‘brick-
wall’ type and the conversion system is 16 bit
linear.

L.AB REPORT

Channel balance was very good, and held to
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0.15dB over the measured frequency range. Fine
channel separation figures were recorded,
though this differed between the measurements
for right-on-left and left-on-right. An average
of 80dB was atrained at 20kHz, nonetheless. As
promised, the interchannel phase difference was
held to a low level reaching a negligible 5° by
20kHz.

This design demonstrated fine linearity with
a mid and low frequency distortion approach-
ing —96dB ar full modulation, rthis some
0.0015%. At 20kHz, the downband noise aver-
aged —74dB an unexceptional result. Some
difference was observed between channels and
this was also evident for the full level high fre-
quency intermodulation readings. The left
channel produced a good —87dB, with the right
a less secure —71dB! A notable improvement
was seen at the lower 10dB test level, the result
being —84dB.

Output was close to standard at 2.1V from a
higher-than-average 990 ohm output imped-
ance. On frequency response, it proved to be flat
up to 10kHz while at higher frequencies a minor
0.3dB ripple was observed.

Supporting the good results for the midband
linearity, the step error at the —90dB modula-
tion level was almost zero, a full 16 bit resolu-
tion. While track access was fairly rapid, the
error correction, although fine for discs in
decent condition, was not of the highest calibre,
and baulked at surface dots above 500um width,
as well as the test gaps above 700um. Good
signal to noise ratios were demonstrated with
excellent spurious rejection.

SouND QUALITY
Decent scores were obtained from the begin-
ning. Images were well focused, and more stable
than usual, holding over a wide frequency range.
Bass appeared solid and tuneful, while the mid
was tonally well balanced and more natural than
average. The treble was a little ‘soft’ though of
a pleasant nature. A major plus was the basi-
cally lively, detailed and dynamic nature of the

sound, allied to a fine level of stereo ambience
and depth.

CONCIUSION

This player showed minor weaknesses in error
correction and channel consistency, but
balanced these problems with a substantially
good overall total performance, coupled with a
highly competitive sound quality and particu-
larly good stereo. Given the luxury facilities —
headphone socket and level, plus the versatile
remote control, this is a good machine, and Best
Buy status is indicated.

TEST RESULTS

20H: 1kHz ~ 20kH:
Channel balance __ 0.15dB 0Q.15dB - 0.13dB
Stereo separation 83.4dB —86.8dB—-85.5dB*
Channel phase ditference 1 1 5
Total harmonic distortion, 0dB ___ —95.8dB —93.8dB —76.5dB
Total harmonic distornion, —10dB 89.8dB
Tortal harmonic distortion, —60dR -45.2dB
Total harmonic distortion, —80dB -27.1dB
Intermodulation, 19kHz/20kHz, 0dB - __ —87.9dB
Intermodulation, 19kHz/20kH:, —10dB _— 89.3dB
Frequency response, lett channel _____ +0.11dB, —0.15dB
Frequency response, right channel +0.11dB, —0.17dB
Signal-to-noise, 20Hz-20kHz unweighred 96dB
Signal-to-noise, CCIR/IARM. 1kHz ret = __—90dB
Qurpur level, OdB, lett/night 2.1V
Qurpur impedance 9900hms
De-emphasis correct
Track access ime 5.0secs

Error correction capability - >700um gap, >500um dot

Mechanical noise farrly low
Spuriae up to 100kHz __ B 110dB
Resolution at =90dB ___ left —0.8dB. right —0.784B
Headphone socket __vyes (vanable ourpur)

Dimensions (w x d x h) 435 x 35 x 9 cm

£299

Estimated typical purchase price
*Left channel 114.2dB. 95.5dB. 73.64B

For graph references see issue No 45
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MARANTZ AUDIO (UK) LTD, 15-16 SAXON WAY INDUSTRIAL ESTATE, MOOR LANE,
HARMONDSWORTH, MIDDX UB7 OLW. TEL: 01-897 6633

hile the long awaited 16 bit
machines are not yet avail-
able, Marantz have been
making continuous headway
in the budget market with
their CD45 — a loose equivalent to the Philips
CDI50 but made in Japan and with many
different components and case details. A price
around £220 holds at present, but [ have also
seen this model discounted occasionally.

While it works fine as a manually operated,
stand alone player, there are also certain system
remote control capabilities. Though the deck
itself is not remote controlled, when linked by
a connector to a matching digital tuner, the pair
become remote controlled. Moreover, when
used in the Marantz audio system with a
matching amplifier, the sources are linked up
by a system labelled ‘easy bus’, which provides
some ‘system intelligence, and will
automatically transfer the amplifier input
selector to the CD position when the CD player
is started.

This is a midi-sized player, nicely finished and
provided with an up-to-date set of features. Of
two display indicators, one shows track numbers
up to 99, the other time, ‘elapsed’ or ‘remaining.
The audible music cue buttons have three
sequential search speeds and are confusingly
labelled ‘index plus’ and ‘index minus’ No direct
index point access is provided, though these
points can be found by monitoring the elapsed
time display.

Random order programming allows up to 20
selections to be entered into the memory.
Repeat mode is also possible for the whole disc,
or for a programmed section. Normal RCA
phono sockets provide the standard 2V CD
output level.

Following the established Philips system, the
player achieves virtually 16 bit resolution by
means of a four-times oversampling system with
digital filtering. Double 14 bit D/A convertors
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guarantee a close phase match between the
channels, while a gentle analogue filter at the
final stage preserves the good transient
characteristics which reflect the phase linearity.

LAB REPORT

We have seen this frequency response so often,
it hardly seems worth discussing it again! Classic
14 bit Philips, the response is essentially flat,
and the minorripples at the high frequency end
are generally considered pretty harmless; the
latest 16 bit Philips decks will avoid even these
minor effecs. Channel balance was fine, coupled
with perfect phase correspondence between the
two channels. Channel separation figures were
excellent, stable at around 110dB, and total
harmonic distortion was comfortably low,
meeting the 0.004% claim at 1kHz, OdB.
Downband distortion from the 20kHz, 0dB
signal was a low 0.005%, and good results were
also obtained for the two high frequency
intermodulation measurements. Harmonic
distortion remained in good order at lower signal
levels, though some evidence of hum
modulation in the DAC was noted at —60dB,
and this explains the final resolution figure of
15.4 bits.

The output was virtually to standard from a
low 2000hm source impedance, track access was
fairly rapid at 4.5 seconds, and the mechanical
noise levels were very low. Very good error
correction was demonstrated — better, in this
instance, than our sample of the Philips CDI50.
Signal-to-noise ratios were excellent, as usual.

SounD QUALITY
Scoring rather above average, the CD45 has
done very well in its price category. Overall
performance was tidy and coherent, the bass
firm and articulate, the midrange ‘open’ with
very good presentation of detail in the forward
soundstage. Ambience and depth were good,
and the stereo image showed solid stable focus.

The treble was tidy, ‘sweeter’ than usual, and
well balanced. The mid was also rated well on

vocals despite a slight tonal ‘thinning’
Transients were commendably clean.
CONCLUSION

This well made and finished player was easy to
operate and performed well in the laboratory.
In combination with other Marantz com-
ponents, various levels of interfacing can be
arranged, including remote control. The sound
quality was fine, rather beyond that expected
in its price category, so ensuring a Best Buy
rating.

TEST RESULTS

20Hz TkH:z  20kHz
Channel balance ——— 0.30dB 0.30dB  0.30d4B
Stereo separation __ —109.0dB —112.0dB—106.4dB
Channel phase difference 0 0° 0°
Tortal harmonic distortion, 0B _ =91.1dB —87.0dB —86.3dB
Total harmonic distortion, —104B —84.5dB
Tortal harmonic distortion, —60dB —41.3dB
Total harmonic distortion, —80dB —-22.0dB
Intermodulation, 19kHz/20kH:z, 0dB —84.5dB
Intermodulation, 19kHz/20kH:z, —10dB —81.9dB

+0.06dB, —0.43dB
+0.05dB, —0.44dB

Frequency response, left channel

Frequency response, right channel

Signal-to-noise, 20Hz-20kH:z unweighted —1064B
Signal-to-noise, CCIR/ARM, 1kHz ref —1084B
Output level, 0dB, left/right . 2.12V/2.05V
Ourput impedance _ - 2000hms
De-emphasis correct
Track access time 4.5 secs
Error correction capahihey ___>900um gap, >800um dot
Mechanical noise N very low
Spuriae up to 100kHz —72.3dB
Resolution at —90dB __left —3.65dB, right —4.36dB
Headphone socket no
Dimensions (wXxdxh) 32x30x8.5cm
Estimated typical purchase price . £200

For graph references see issue No 45



in and experience the
confidence we have
in recommending
and demonstrating
only the very best in
High Fidelity
Equipment.

Without doubt

— we require the same
standards of service you have come
to expect from us over the years. But
don't just take our word for it, come

.

—~~{h
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Are you looking for your first Best Buy
system or just upgrading?

Then hear the equipment that will out
play most of the Best Buys here.
Audio Innovations integrated all valve amplifier

series 300 from £299. Pre-power all valve
amplifier series 800 from £899.

““The best value amplifier I've heard,”
— Alvin Gold, Hi-Fi Answers.

““The most listenable & musical amplifiers made today,”
— lan Kuah, Which Compact Disc.
Snell Loudspeakers superb range of speakers
that will outplay most, if not all, speakers in this
magazine. You are welcome to bring yours along.

Voyd, this turntable plays more music, forget all
the others.

We sell equipment that plays music because we
listen to music.

So don’t come if you don't listen to music.
Bring your own equipment if you wish, and hear the
difference by listening to music. We will help you through
the hi-fi maze to find the Best Buy for you.

Second hand list too long to mention.

Other agencies include:

Rotel, Systemdek, Sugden, Pink Triangle, Helius,
Goldring, J.PW., BLQ, Target, etc, etc, etc.
Donnington AudioHi-Fi Consultants
Basingstoke (0256) 20344

WANTED
FROMA
SPECIALIST
HI-FI RETAILER.

NAIM AUDIO, LINN, HEYBROOK, REGA,
AUDIOLAB, CYRUS, MANTRA, MISSION,
GALE, TANNOY, WHARFEDALE, DENON,
CREEK, YAMAHA, NAKAMICHI, B&W, A&R
(Cambridge), JPN, ROTEL, MONITOR AUDIO,
CREEK, DUAL, INCATECH & MORDAUNT
SHORT.

NEED WE SAY MORE?
NEW SHOP OPENING
IN SEPTEMBER
@:\&0@
o
= ‘ ‘ INSTANT A’ 0
o aag CREDIT Cﬁ\ Qi\b‘;\b
SOUND ADVICE ‘DQ
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MITSUBISHI ELECTRIC (UK) LTD, OTTERSPOOL W AY, WATFORD, HERTS WD2 8LD.

TEL: (0923) 34618

his player has recently been reduced
in price, and now offers a nicely
competitive package for a typical
£200. A cursory examination shows
the machine actually comes from
the Yamaha OEM stable, and is one of the CD-
X1 generation. Since these players were highly
regarded a year ago when they cost well over
£300, the outlook for the 107 is promising.
Mitsubishi have chosen to say nothing about
the oversampling system employed, which is in
tact the Yamaha two-times process, though they
do confirm the digital filtering coupled with
third-order active analogue filtering after D/A
The deck uses a 16 bit linear
time-shared between the two

conversion.
converter,
channels.

Despite its modest price, the machine
includes a headphone socket with its own level
control. The large LED display comprises four
numerals and can alternately display track
numbers, times, or index points. Index access
involves engaging ‘stop, and then using the
audible music cue buttons labelled ‘search’ to
dial the index points, assuming that these are
coded into the disc in question. The display also
shows ‘elapsed’ and total time. When cueing,
first pressure gives fine slow search for 3 seconds,
while prolonged pressure engages the faster
search speed. Other teatures include fast track-
skip, programming for up to nine tracks, and
repeat, operating on the programmed section or
the whole disc. In addition, the DP107 can be
automatically switched into play mode using an
external timer.

LAB REPORT

We have become accustomed to a substantially
good performance from the 'CX series chassis
and this Mitsubishi version proved no exception,
except in terms of the selection of the D/A
convertor which was not of the highest
resolution category.

The level error was around 6d

B at —90dB, and
138

the harmonic products measured at —60dB
modulation 1kHz were 22dB down compared
with the 26-28dB that is typically available, and
both rhese factors indicate resolution closer to
the 15 than 16 bits. Nevertheless it has not yet
proved possible to associate sound quality
differences with bit-resolutions of 15 and over,
so this point is rather academic at present.

The player showed excellent channel balance,
and the frequency response was most uniform
below 5kHz; at high frequencies the response
lifted to +0.5dB at 16kHz betore falling to
—1.8dB nominally at the exact 20kHz measured
frequency. These are larger than the usual
deviations, but will not materially affect the
sound quality. At full modulation level the total
harmonic distortion including noise averaged
—83dB, or 0.07%; this value held even at
20kHz, while the high frequency two-tone
intermodulation were very
satisfactory.

A slightly low output level was recorded,
measuring 1.9V from a higher than average
lkohm source impedance, so A/B comparisons
using low input impedance pre- or power
amplifiers would produce a further loss in level.
For instance, several amplifiers have a
10-20kohm input; with the '107 the attendant
1dB level loss would upset any A/B comparison

results also

against a lower output impedance player of

standard output.

Track access times were fast, and mechanical
noise was nearly inaudible. Gap errors were
handled very competently, but the machine was
less happy with surface dots; it just exceeded the
500um limit here, while in practice behaving
well with the test discs. Economies in the output
filtering gave a good phase-correct impulse
but with appropriately reduced
ultrasonic rejection at around 45dB.

SOUND QUALITY

The '107 performed well on the listening tests,
and proved to be a front rank performer in its

response

price category. Though slightly on the ‘bright’
side of a perfect tonal balance, the sound was
persuasive, with a strong well-defined sound
stage, fine focus, and very good detail. Quite
good depth and ambience eftects were heard,
though this was not as striking as the obvious
clarity in rhe frontal image plane. The bass was
firm and articulate, and the treble also achieved
a good standard.

CONCLUSION
This player is well equipped for the money, and
includes a worthwhile headphone socket. It
worked well, was easy to use, and delivered an
impressive standard of sound quality. Clearly the
'107 rates inclusion in the Best Buy category.

TEST RESULTS
20H: 1kHz  20kH:
0.07dB  0.07dB 0Q.184R

—78.1dB —90.64B-76.84B

Channel balance

Stereo separation

Channel phase difference ____ . 1 3° 45
Total harmonic distortion, 0dB ___ —84.6JB —83.6dB—-83.1dB
Toral harmonic distortion, =10dB __ 79.5dB

Total harmonic distortion, —60dB _ —40.9dB

Tortal harmonic distortion, —=80dB __ —21.84B

Intermodulation, 19kHz/20kH:, 0dB 83.4dB
Intermodulation, 19kHz/20kHz, —10dB _ -87.0dB
Frequency response, left channel +0.07dB, —-1.61dB
Frequency response, right channel +0.07dR, —1.85dB
Signal-to-noise, 20Hz-20kHz unweghred 87dB
Signal-to-noise, CCIR/ARM, TkHzref __—90dR
Qurpurt level. OdB, left/right = I PV

Qutput impedance Tkohms

De-emphasis_ ____correct

Track access time _3.5 sees

Error correction capahility >900um gap, >500um dor

Mechanical noise _ very low

- 45.3dR
____left +6.23dB. right +6.41dB

Spuriae up to 100kHz

Resolution at —90dB___

Headphone socker __yes (vanable outpur)

Dimensions (wxdxh) _ _42.5%x30x8m
Estimated typical purchase price £199

For graph references see issue No 4‘5
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e were lucky to receive this
newly-launched machine at
the last possible moment for
inclusion in this issue.

Offering autochanger or
‘multi-play’ facilities, it remains competitively
priced.

Up to five discs may be pre-loaded into a fairly
bulky housing, rather like a large video-cassette.
Once loaded, this housing is posted into the
appropriate slot on the front of the machine,
and programming can begin. Given a 50 minute
typical disc play time, a total of over four hours
music can be put in the deck and repeated
continuously if necessary — useful for many
commercial premises. Any track on any disc can
be programmed in any order, and you can do
this via the comprehensive remote control if you
[t is necessary to leam the difference
between selecting a particulardisc and then the
track on that disc, but once mastered, the
programming presented no problems. The
remote control has more limited facilities than
the main machine panel, and lacks special
cueing as well as display features; in this respect
the Pioneer multi-play equivalent is both more
logical and more comprehensive.

Single discs can also be played, but the
automatic drawer feature of most machines is
absent. Aside from the autochanger the 409
has all the usual features including a multi-
function display, and audible music cueing at
two rates. No headphone socket is provided,
though. The audio output is via the usual phono
sockets, in this case at a higher than usual level
of 2.3V from a 1.6kohm output impedance, this
also higher than usual.

Technically, this is a 16 bit linear deck, non-
oversampled, with a time-shared convertor and
the conventional ‘brickwall’ output filtering. A
diverse selection of integrated chips are used,
including those from Sony for error correction,
Hitachi for the control system and Sanyo for
the convertor.

wish.

LAB REPORT

On frequency response the 409 showed very
good channel matching with aslight treble lift
and still slighter bass loss. Both effects were
negligible. Good separation results  were
achieved with the 20kHzfigure ditfering a little
between the two channels, but averaging 82dB
nonetheless. With the time-shared convertor
there was the usual small time delay between
channels, resulting in the typical 90° ditference
by 20kHz.

An interesting contrast can be seen between
the suppression of the down-band distortion
product of 20kHz, which was weak at —64dB,
and the high frequency intermodulation results,
both of which were very good. At better than
90dB  down for the two test levels, the
Mitsubishi did well here. A good linearity was
maintained over the lower frequency ranges and
modulation levels, which, taken with the
moderate step error at —90dB, suggested a good
15% bit resolution.

The impulse response was in phase, with the
usual overshoot and prolonged ringing. Spuriae
were quite well rejected while the signal to noise
ratios were to a satisfactory standard. Track
access was on the slow side, but the error
correction was very good and coupled with fine
shock resistance. The higher-than-standard
output level could confuse the listener in ‘A/B’
comparison tests, and this should be noted when
listening to demonstrations.

From a spectrum analysis taken at IkHz,
—60dB, the output showed that spurious digital
signals were well rejected and in fact the
measured distortion of —52dB was virtually on
the noise floor.

SOUND QUALITY
On audition the 409 held up well, giving an
above average sound quality. Basically tidy, first
impressions were of a lively sound, lacking the
old fashioned mid range hardness. Indeed the
sound bordered on ‘sweet’ though with a slight

imprecision in the treble. In the bass some mild
upper-range emphasis was noted, but it was
thought tuneful, with good definition. The mid
was easy and ‘uncompressed” while the treble
seemed a touch vague, although this did not
upset the sound stage. Quite good stereo depth
and focus were obtained, with acceptably lively
dynamics.

CONCLUSION
This is a well balanced all rounder with a good
lab performance allied to an above average
sound. Given its remote control and five disc
autochange facility it represents good value, and
is recommended despite some operational
awkwardness.

TEST RESULIS

20H: TkHz  20kH:z
Channel balance 031dB 0.32dB Q0.254B
Stereo separation _ -82.6dB -93.4dR-81.7dR
Channel phase difference (B 5 9Q
Total harmonic distortion. OdB 86.7dB —85.9dB—-63.74B
Tortal harmonic distortion, —10dB 86.84R
Toral harmonic distortion, —60dB — 51.5dB
Tortal harmonic distortion, —80dB —25.84B
Intermodulation, 19kH=z/20kHz, 0dR __ —90 9dB
Intermodulation, 19kHz/20kHz, —10dB R 92.44B
Frequency response, lett channel +0.08dB, —0.43dR
Frequency response, right channel +0.084R, —0.374B
Signal-to-nose, 20Hz-20kHz unweighred e 94dB
Signal-to-noise, CCIR/ARM, TkHz ref e e o B88R
Qutpurt level, OdB, left/righe 23V

Ourtpur impedance B —1.6kohm~

De-emphasis S e carrect

Track access time = 12 0secen

Error correction capabihity >900um gap, >800um dot

very low

Mechanical nowse - —
Spuriae up to 100kH: _—80.5dB
Resolution at —90dB left —2.12dB. right