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

Built without price constraint its unique 
one piece 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.

A four-page colour brochure giving full 
details of the Series V will be sent on 
request.

Among SME dealers specialising 
in Series V are:
Absolute Sound & Video 
Acoustic Arts 
Audioscene
Audio Excellence 
AudioT
Doug Brady
The Cornfiake Shop 
Grahams Hi-Fi 
Hampshire Audio 
Hi-Fi Care 
Hi-Fi Corner
Hi-Fi Experience 
Horns of Oxford 
I mage Hi-Fi 
James Kerr & Co. 
K. J Leisuresound 
Midland Hi-Fi Studio 
The Music Room 
Phonograph
The Pinewood Music Company 
Radford Hi-Fi
Reading Hi-Fi Centre 
Sound Organisation 
Sounds Expensive 
Spalding Electrical 
Stafford Hi-Fi Studio
Studio 99
Subjective Audio 
Telesonic
Unilet Products 
Zeus Audio

The best pick-up arm in the world

c;MF I imitPrl
Steyning, Sussex BN4 3GY 
Telephone: (0903) 814321
Telex: 877808



EDITORIAL

R
ecord players still form the heart of 
the serious hi-fi system, so in many 
senses this is the most important 
issue in the Hi-Fi Chuice series. The 
arrival of CD confused things last 

year: Summer '85 saw a combined CD Player/ 
Turntable & Tonearm issue (40), then Winter '85 
combined Cartridges with Turntables and Tone­
arms, but with the emphasis on the cartridges 
as the players had been recently covered. Further 
components from the 'high end' were tackled 
for last Spring's special edition 'The Collecti on'.

Now we have put all this together with as 
much more besides into what is surely the 
definitive guide to current record playing 
equipment - concentrating on turntables and 
arms but with a good selection of the latest 
cartridges besides. Even though many turntables 
apparently remain unchanged year in and out, 
most are undergoing continuous evolution so 
the reviews need continual updating at two- or 
three-year intervals. Cartridges also change, but 
much more slowly, and normally a new model 
gradually usurps its market slot predecessor 
without formal replacement.

Consequently this combined issue is a con­
siderable 'shoehorn' job. Space dictates that only 
the new cartridges plus the majority of the 
recommended repeats can have full reviews, and 
even a number of the latter have been regretfully 
consigned to the Summary section.

There are some changes in the reviewing pro­
cedures too. Returning to the editorial patch of 
carpet, I can no longer carry out Choice's 
cartridge reviewing unaided, but am equally 
unwilling to dilute my involvement. Therefore, 
this issue is now a joint operation between 
Martin Colloms, his assistant Paul Crook, and 
myself. The work was carried out in Martin's lab 
and listening facility, but I was closely involved 
in the auditioning, and have done much of the 
collation and writing up. It is an arrangement 
which seems to be working rather well, and will 
hopefully be continued in future editions.

It does mean that the cartridge tests are less 
strictly comparable with the findings of earlier 
years, both in the measurement techniques and 
sound preferences. But they're pretty damn close! 
Martin and I may have different tastes, but we 
don't differ greatly in sorting the wheat from the 
chaff - and his lab work is certainly better than 
mine!

A five-year gap between my involvement in 
Chuice: Turntables etc gives a longer view that 
is fascinating. No longer do we have to find 
space every year for a horde of freshly facelifted 
Japanese product. Barring a few honourable 
exceptions they are now so CD and System 
oriented that their turntables are very much an 
afterthought, and those that do win through do 
so as much on price as performance. Instead, 
a veritable marketplace of specialist UK product 
has moved in, providing most of the leading 
performers from £100 upwards. And the moving­
coil now reigns supreme amongst cartridges 
costing over £50 or so.

Now that hi-fi has again become more of a 
passion than merely a branch of consumer 
electronics, much more attention is being paid 
to the really expensive products. It is not 
necessarily a trend we condone unreservedly, 
sitting as it does a little uneasily with our value- 
for-money philosophy. But it represents the 
mood of the marketplace, so the exotics are 
given their chance along with the more prac­
tical and mundane.

Most took the opportunity, risking our scep­
ticism, while those who opted out should be 
considered guilty until proven innocent - under 
caveat emptor and all that. And we haven't even 
given them much extra space to breathe in this 
AS edition - cramming the Airtangent and 
Oracle Delphi into 21/2 pages is pushing it I 
admit. Still we'll put back the padding and give 
them a big pretty layout in our next 'high end' 
edition The Collection, due out February 1987.

Pa ul Messenger
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For Music Lovers.
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remote control. Technics CD players range from domestic 

models up to the SLP 1200 professional.
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a Odyssey 
Engineering

THE Fo J ST FOR PERFECTION

As readers of this publication can see, analogue is thriving. By its nature, 
only analogue media and technology is capable of the innovation and 
improvement which is the essential purpose of high fidelity equipment 
and industry. CD will remain valid as a convenient and practical audio 
product, comparable to a midi-system in relation to separate hi-fi. In 
sonic quality CD is impressively clean and silent but no CD player can 
provide the low level harmonic content nor high frequencies, nor the 
dynamics all of which characterise true music as distinct from a clinical 
"bare" sound. Both the treble and bass content of good analogue equip­
ment is authentic and exciting, and results in the emotional satisfaction 
which CD lacks. Feelings run high on both sides of the argument, and 
the issue is crucial to the future of hi-fi.

THE CHALLENGE MET...

Source-Odyssey Ltd, has been formed to advance the achievments of 
two leading audiophile designers, each dedicated to the quest for perfection 
over years of inspired,hard work, each embodied in a single product which, 
before their amalgamation became recognised as an ideal aesthetic and 
acoustic match.

John C. Gordon designer of the RP 1-XG (Reference Phono Arm one, 
Export Gold finish) has evolved a design based on traditional techniques 
and precision engineering combined with ideal geometry and many design 
innovations which are unique and sinificant. The result was rated last 
year by Stereophile (USA) as the "finest pi\ oted tonearm I have tried".

Michael R. Moore, designer of the Source turntable, independently employed 
a similar technique by building upon traditional engineering techniques 
to the highest degree of precision and magnificent visual appearance. 
The turntable has received the highest praise by reviewer's worldwide, 
the first (New Hi-Fi Sound) rating it " in a class of its own".

Both products represent ultimate and we believe unsurpassed quality. 
Pride of ownership and years of pleasure make their prices hurdles rather 
than barriers. The Source is available in (solid) mahogany, black , medium 
or light oak with choice of beige or grey top-plates, and with arm-board 
and smoked dust cover to suit most tonearms. Price £990 inc. VAT. 
The RPl-XG is available in black and gold or silver (anodised aluminium) 
and gold: price £790 inc. VAT.

SOURCE-ODYSSEY LIMITED
IS7 ( w|p ^trppf Gle^rjnw C14 OT<; Twlwphnnp 041-954 5585.



CONSUMER INTRODUCTION

D
espite the claims of more recent 
rivals, the LP disc has remained 
the prime source for music lovers 
for 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 downs (remember quad­
raphony), 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. LP 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, 
upgrading the equipment produces improved 
sound quality from all the discs in the collec­
tion, while the buoyant secondhand LP market 
shows that repertoire will continue to be avail­
able whatever the future development of 
alternative media.

During the 'bad old days' of the 1970s, the 
LP came under strong attack as a result of in­
different manufacturing quality control. Lack of 
surface defects 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, or all the ravages of 
time and mistreatment. But it is true to say that 
a carefully chosen specialist player can em­
phasise the musical values and go some way 
towards avoiding the engineering 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 specialist UK 
turntable barely existed; now a dozen or more 
manufacturers are competing fiercely to provide 
a sound quality alternative to the superficially 
flashy but sonically inadequate products which 
are typical of much of Far Eastern production.

The Vinyl Problem
One trouble with vinyl is that it is too effective 
a music storage system. The wide dynamic and 
frequency range of the signals which end up 
embedded in the plastic are a mechanical 
engineering nightmare to recover properly, 
because they are microscopically tiny — smaller, 
indeed, than the stylus which is trying to 'read’ 
them. And to make matters worse, the turn- 
table/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 if 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 of 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
While the rest of the world blithely assumed 
that if a turntable measured well on simple but 
artificial test, it must sound good on music too, 
it was left to a handful 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.

Some of the reasons behind this remain 
obscure, but any hi-fi 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 
fundamental component. Spending more 
money on a turntable 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 quantify, and to some degree come down 
to personal taste.

As for the turntable itself, its basic function 
is to rotate at precisely the right speed and 
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provide appropriate support for the arm and 
cartridge. This sounds simple enough, but what 
is easily stated as an objective turns out to be 
devilishly difficult to achieve in practice, for all 
manner of reasons. A turntable is a most effec­
tive seismograph, capable of detecting any 
vibrations in the record surface besides the 
information actually in the groove. So some care 
needs to be taken to provide isolation, both from 
the vibrations in the turntable motor and from 
any external environmental influences, and the 
quality of main bearing is clearly vital.

The drive function itself is far from simple, 
because the groove drag created between the disc 
and the stylus is variable, according to the 
loudness and frequencies of the actual music. 
A loud bit comes along and tries to slow the 
turntable down, but by the time it has had a 
chance to respond its speed has already fluctu­
ated and the loud bit has finished — with a good 
chance of speed overshoot in the quiet bit that 
follows. And if more power is taken from the 
motor during the response, this will pump more 
and/or variable mechanical vibration into the 
system. The designer has to choose just the right 
combination of motor drive, pulley and belt 
construction, in conjunction with the flywheel 
inertia of the platter itself and appropriate 
isolation of the motor itself, all within the cost 
constraints of the marketplace.

Equally tricky is the support for the arm, and 
its relationship to the platter itself and the 
plinth system employed. The arm gets a good 
shaking from the cartridge when playing a 
record, and most good arms transmit much of 
this vibration on into the turntable top plate 
or subchassis structure. To some extent the arm 
and turntable should be considered together, in 
order to allow the energy to be dissipated so that 
it does least harm, but there are various different 
possible solutions, some of which may work 
better with one arm than another, or even with 
one cartridge rather than another.

There is no single right approach to building 
a turntable, because the end result comes from 
the skillful balancing of different compromises. 
Belt drive and suspended subchassis designs tend 
rn munr 1 grfu, 'nmerimes ar rhp t>xpt>nse nf ease 
of operation and the need for careful setting up. 
Yet some 'solid' designs have been appearing 
recently which can give them a run for their 
money, and only go to emphasise the fact that 

the rules, such as they are, are poorly understood 
and very easily broken.

The Tonearm
Whether you call it a pickup arm or a tonearm, 
there is absolutely no doubt that this item, 
whether part of an integrated player or as a 
separate item, plays a major part in determining 
the character of sound. The performance of the 
tonearms is also laid bare by the unique Choice 
accelerometer impulse test, though again list­
ening tests provide the final arbiter, and turn­
table termination plays a crucial role.

If it were possible to create an arm that 
provided a vibration-free, rigid support for the 
cartridge, while at the same time being light 
enough to allow the cartridge to follow the 
groove spiral, there would be no problem. 
Unhappily this is not possible: all lightweight 
pivoted beams, 7 or 9 inches long, show some 
vibrational modes across the exceptionally wide 
(three decade) span of the audio frequency range, 
and this is one of the factors responsible for 
differences in tonearm sound quality. The 
designer has various options in terms of 
bearings, tubes and termination construction, 
in damped or undamped operation, and in 
single pivot or parallel tracking. Add in the cost 
constraints and cook until fully baked.

Each approach has its validation in some 
theory or another, and sometimes even produces 
a result which reflects the principles employed 
and choices made. For example, straight line arm 
tubes are usually shorter and therefore more rigid 
for the same effective mass; free from the 
uncertainties of offset bias and its compensation, 
they give exceptional stereo imagery. But against 
these advantages must be set the cost and com­
plexity, not to mention the difficulty of ensuring 
rigidity in a sliding bearing, and the variations 
resulting from the changing bearing centre. And 
one can construct similar arguments for and 
against other tonearm modus operandi.

More straightforward is the matching of arm 
and cartridge, based on a simple mathematical 
formula so that the combination has its main 
mechanical resonance in the range of fre- 
qiiencies where it will do least harm.

This resonance is a major cause of record 
player ills, and cannot be avoided. Damping may . 
be present in arm and/or cartridge, but this is 
no cure-all. More important is to place the

o
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WHATHl•FI?
AWARDS-87

WINNER
BEST TURNTABLE UNDER £275.

DUAL CS 505-2.

• Fully floating subchassis. • High performance •Dynamic Balance^ tone arm 
• Ortofon OM10 cartridge. • End of side stop and lift. • 33 rpm and 45 rpm 
• High torque synchronous motor • Belt drive. • Aluminium platter with 
heavy flat mat. • Tilt and hold cover. • Available in graphite metallic ( ^2GM) 

or rosewood/black I-2 de luxe).

RING 01-200-0200 FOR YOUR FREE FULL COLOUR DUAL BROCHURE.



Our very own variant on an earth 
shattering equation (with apologies 
in advance to a certain Mr Einstein!). 
Where 'E' is pure musical enjoyment 
and 'MC' are our unique moving 
micro-coils, set at 45° to the left and 
right in the same configuration as the 
original record cutter head for 
unsurpassed stereo reproduction.

The AT-F3 is the latest in a long 
and successful line of moving coil 
cartridges to play this logical formula 
for totally separate transducing of 
each channel. Other advanced 
features include a resonance-free 
metal body, square shank diamond 
stylus and linear crystal (LC -OFC) 
internal wiring to name but a few. Yet 
all this is engineered down to a mere 
5gms making it an ideal partner with 
modern floating-type turntable 
set-ups.

In the dark days of digital we think 
the audiophile still deserves a choice. 
Call in to* an audition at your 
specialist hi-fi store or local BADA 
dealer Or contact us directly for 
further information. 2L

AT-F3B LC-OFCFrequency response range 15 50,000 Hz Output voltage: 0.35 mV 11 kHz 5 cm seel Channel separabon 27dB 11 kHzlChannel balance 15dB(1kHzlTracking Force 1251 75g 11 5gstandard> Cod impedance: 12 ohms 11 kHz)Cod inductance 50pH (I kHzl load resistance 20 ohms oi more load capacitance 100 200pF Dynamic compliance 9.0 ■ 10 6cm dyne Static compliance 35 • 10 6cm dyne 
' ' "" Ui'.U.OTIX’albp’"’ Vertical tracking angle: 23“Weight: 50g

The only complete transducer family
CARTRIDGE • HEADPHONE • MICROPHONE • VITAL LINKS

□ INNOVATION □PRECISION □ INTEGRITY
Technica House, Lockwood Close, LEEDS LS11 5UU. Tel: 0532 771441



resonance low enough to avoid upsetting the 
bass sound quality, but high enough to avoid 
excitation from disc warps. The generally 
accepted ideal range is 8-12Hz, but carefully 
chosen systems can operate satisfactorily a little 
beyond. Lowering the resonance can improve 
the bass reproduction, but usually at the expense 
of general stability at higher frequencies, and 
vice versa.

The Cartridge
No less complicated than turntables and 
tonearms, the cartridge is the 'business end' of 
the system, but is also a slave to the bigger 
mechanical components. There are two com­
mon 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.

One reason moving-coils are generally more 
expensive is that they are rather more difficult 
to manufacture. Because the mechanical 
engineering needed to make them work at all 
has to be more precise, the mechanical integrity 
of the generator assembly and its mounting 
tends to be inherently better too. Most m-c types 
have fixed styli whereas most m-ms have user- 
replaceable stylus assemblies, but the incon­
venience of the fixed approach is merely another 
price paid for superior mechanical behaviour.

The mechanics of the generator within the 
body is only one element; the mechanics of the 
fit between body and headshell can also play 
a part. If the cartridge is not fixed really securely, 
it will of course move or vibrate at some 
frequency or other, and take the 'fine edge' off 
the sound. To have a reasonable chance of 
working well, the body should be designed with 
strong fixing lugs and a flat headshell contact 
surface, so that the moving stylus/generator 
works against the whole cartridge/arm mass/ 
stiffness (even the turntable itself), not just a 
poorly secured lightweight cartridge.

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 
SX, with differing standards of cantilever, stylus 
and quality control. These additional degrees 
of refinement have little if 'lnY effect at low and 
mid frequencies, which have rr.uch more to do 

with the mechanics and engineering of the 
whole moving element. Improved styli can 
enhance high frequency performance, but only 
if the turntable and arm is good enough not to 

scramble the potential improvement. However, 
one additional reason for choosing a good 
quality cartridge is to give your precious record 
collection a better chance of retaining much of 
its original quality without deterioration. A 
further reason for spending a little more than 
rock bottom price for a cartridge is to make sure 
that the stylus is delicate and shaped accurately 
enough to preserve the record collection in the 
best possible condition through repeated plays.

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 in this respect cartridge selection 
can be a useful technique for 'fine-tuning' the 
overall balance of a system. Moving magnet 
cartridges often have a response which is 
modified by interaction with the characteristics 
of the amplifier; this is probably undesirable per 
se, but can be similarly useful nonetheless. 
Frequency response can also give an indication 
of the inherent mechanical integrity of a 
cartridge, but another key measurement, the 
stereo separation response, reveals any 
shortcomings much more clearly.

Ensemble
The extensive measurements carried out in the 
Choice review programme help weed out the 
'wallies', and suggest the combinations which 
are most likely to perform well together. 
Measurement also often provides backup 
evidence for listening findings, but auditioning 
remains the final arbiter.

However, individual tests cannot cover all the 
bases. They cannot cope with every com­
bination, 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 
facing the prospective purchaser.

Paul Messenger
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PHILIPS

Sounds almost as good as a Philips Compact 
Disc Player itself doesn't it?

Compact Discs at compact prices. Philips 
have teamed up with Britain's greatest music club, 

to give you access to one of the widest ranges of 
compact discs anywhere.

So if you buy a Philips Compact Disc product 
now, you'll be under no obligation but you could



PAUSE «

repeat «■ START/REPLAY

track

STOP/cm
pause

M index w

take advantage of a great offer Simply buy your 
first disc for £11.99 and you can choose two more 
from a vast selection - absolutely free.

All of which goes to prove that you don't 

have to be loaded to load up your new Philips 
Compact Disc Player.

Another good reason for sounding out Philips.
PHILIPS. TAKE A CLOSER LOOK.



TURNTABLE ARM AND CARTRIDGE 
TECHNICAL INTRODUCTION

The test procedures are necessarily complex, detailed, and flexible enough to allow for 
the individualcharacteristics of specific products. Although the philosophies have 
remained basically consistent, the techniques have inevitably evolved and become 

refined over the years, both in discrimination and presentation. To avoid confusion and 
unnecessary length, this abbreviated Technical Introduction outlines the 1986 test 

programme and its rationale.

Turntable Tests

T
raditional measurement techniques 
‘proved' that most turntables were 
near enough perfect over a decade 
ago. However, subsequent listening 
tests have firmly discredited such 

measurements, and it has become clear that a 
simplistic technical figure of merit approach 
yields little information of relevance to the 
I istening experience.

The Choice test programme is therefore 
devised to search out technical weaknesses 
which are known to have an influence upon 
sound quality, and is accompanied by careful 
comparative listening which frequently reveals 
the cause and effect of a particular engineering 
technique.

Simple observation by an experienced eye is 
often sufficient to identify certain characteristics 
and spot potential problems. The mechanical 
stability of a suspended subchassis system, and 
the ratio between subchassis/armboard mass and 
stiffness are both important factors. So is the 
quality of the main bearing itself, as a platter 
support which should be free of ‘rocking' modes.

The various turntable subchassis/suspension 
modes are analysed using the spectrum analyser 
and vibrator. It is considered important that 
these modes should be placed outside the typical 
arm/cartridge fundamental resonance range 
(9-12Hz) to avoid any mutual interaction which 
will influence stability.

The platter mass, construction, self damping, 
and the choice and bonding of the mar all 
influence the sound, both in terms of coloration 
and subjective ‘speed’. A disc impulse test (after 
Moncrief!), whereby a repeatable mechanical 
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shock excites the edge of the disc and is analysed 
on the other side of the disc is most revealing 
of the quality of the platter support and the 
behaviour of the mat or platter surface as disc 
termination.

The thresholds for air-borne (acoustic) and 
shelf-borne (vibration) breakthrough are 
measured using 0-SOOHz spectral analysis of the 
output from an equalised cartridge resting on 
a disc, first when the turntable support is excited 
by a mechanical impulse, and secondly when 
the turntable is 'bombarded' by a high level 
acoustic impulse. A split display allows the two 
to be compared and summed, and it is worth 
noting that a smooth, even characteristic is 
more beneficial than one which is good at some 
frequencies but poorer at others. Both graphs 
have a 60dB range with -90dB baselines, and 
the frequency axis is linear rather than the more 
usual logarithmic display.

The main sources of unwanted vibration and 
noise in a turntable are the motor and the main 
bearing, while hum fields are a form of electrical 
noise that may have similar influence upon the 
magnetically sensitive cartridge. A precision 
'rumble coupler', developed by Thorens, allows 
resolution down to -SOdB, well below the 
-65dB of the best conventional disc and 
— 7 3dB of studio master lacquers. Spectral 
analysis is again employed, giving a far more 
meaningful and useful result than a single 'figure 
of merit'. Twin graphs are shown, the upper 
showing total mechanical and electrical rumble 
towards the centre of a disc, the latter electrical 
(hum) only, largely the contribution of the test 
set-up.

Speed accuracy is assessed using a Matsushita 
master ascetate and an advanced B&O



TECHNICAL INTRODUCTION

(Instruments) WM! wow and flutter meter. 
Additional assessments are made of wow and 
flutter separately, along with absolute speed 
accuracy and the reaction to a transient load 
increase (on application and upon removal, to 
check for servo overshoot).

Tonearm Tests
Informed inspection again reveals a great deal 
about the potential of a tonearm. The self­
damping or otherwise of the materials used, the 
quality of mechanical junctions between 
headshell and arm tube, between arm tube and 
bearings, and between overhang and counter­
weight, plus the quality of the bearings 
themselves all help build up the picture.

Geometric accuracy can be established when 
the arm is fitted correctly to a turntable. Some 
provision for adjustment may be helpful in 
optimising the performance of the cartridge 
(though the need to use it is a reflection on poor 
cartridge assembly), and there is always a 
difficulty in combining maximum rigidity as 
well as a range of adjustment. (An American 
audiophile obsession with raising and lowering 
the rear pillar in order to attempt to adjust 
vertical tracking angle has compromised more 
than one potentially good tonearm.)

Effective mass or inertia of a tonearm is a vital 
parameter that plays a part in determining the 
frequency of the fundamental arm/cartridge 
resonance, calculated by adding in the cartridge 
mass and compliance. Typically, high com­
pliance (c30 + cu) need low effective mass 
tonearms (5-9g), while lower compliance 
cartridges (12-25cu) work best with medium 
mass arms (8-!Sg). Most arm and cartridge 
reviews carry reference to matching, and in­

dividual combinations can be calculated from 
the accompanying graph (Fig X).

The structural rigidity of the complete 
tonearm is the major key to the character of the 
sound it can produce, provided it is used on a 
suitable turntable. A standard cartridge of good 
mechanical integrity and average (!Seu) 
compliance was fitted in each toneann with an 
accelerometer attached to the headshell. The

Arm and cartridge resonance matching: the low- 
frequency resonance of an arm/cartridge 
combination can be calculated from the arm 
effective mass, cartridge mass and cartridge 
compliance. ¡^^ together the arm and cartidge 
masses, and draw in the corresponding vertical line. 
Then draw in a horizontal line corresponding to 
cartridge compliance. Where the two lines intersect, 
the resonant frequency can be read from the 
diagonal scale. The shaded area is the optimum area 
within which the lines should intersect.

15



of 
St Albans

Tlrntable
O"lo ^aedlt

^over6
On all Ariston Audio Models 

including the famous RD40 and 
on all Thorens Turntables 

including the superb TD321.

FREE ORTOFON CARTRIDGE ON 
ALL MODELS

Please call in for details.
ST PETER'S STREET, ST ALBANS. Tel: 50961
Ovpusue B"losh Home Stores Open 6 days a week

• HOME DEMONSTRATIONS • FREE DELIVERY and INSTAUATION

• Access •Batclaycard • Inslanl Credtl — subiact to status^

AUDIO I VIDEO TV SPECIALIST WORKSHOP FOR MOST 
QUALITY MANUFACTURERS 

output of the accelerometer was then fed to a 
spectrum analyser while the arm is subjected to 
a mechanical impulse, the resultant analysis 
showing the various breakup and resonance 
modes within the arm structure.

Other important considerations include the 
calibration accuracy of downforce and bias 
compensation mechanisms, and bearing 
friction. Most recent conventional arms use 
heavily pre-loaded ballrace bearings to improve 
rigidity, but the pre-loading needs to be adjusted 
very precisely to avoid increasing friction to an 
undesirable level.

Cartridge Testing 
Once again simple observation provides many 
clues to the likely performance of a cartridge, 
in certain areas at least. The rigidity of the 
mechanical structure and the ability to bolt a 
large flat area tight against the headshell are 
important elements in the performance of a 
high quality system, as is the fit of a stylus 
assembly in detachable stylus models. Further 
inspection is extended to the stylus itself, its set 
and polish, and the internals of moving-coil 
cartridges, using a long focal length microscope.

Many of the fundamental performance 
characteristics of a cartridge can be measured 
using the Ortofon TC'3000 cartridge test 
computer, with its associated test records. This 
provides simple spot frequency data on relative 
output, channel balance, tracking ability, stereo 
separation, and high frequency response. 
Examination of the results and comparison of 
left and right channels provides important data 
on the sample’s micro-engineering precision.

Further tests ascertain the highest point of the 
arm/cartridge fundamental resonance and the 
magnitude of the resonance rise, expressed 
separately for vertical and lateral planes. From 
the known effective mass of the test arm, and 
the mass of the cartridge, the dynamic com­
pliance at resonance can be calculated, and 
information gleaned about the level of damping 
and mechanical symmetry of the generator
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mechanism.
Additional full range frequency response and 

stereo separation measurements are taken, using 
the JVC TRS-1007 II test disc with pen chart 
recorder and spectrum analyser. Note that earlier 
reprinted reviews were measured using the 
middle of side bands, while new reviews were 
tested using the outside bands of the disc, giving 
a systematic difference in output very high fre­
quency of c3dB. The chart recorder is run at 
low and high pen writing speeds, the latter 
helping to identify any undesireable mechanical 
defects in the cartridges. High impedance 
moving magnet designs are also checked for the 
effects of changes in amplifier loading upon 
their responses. The separation spectrum pro­
vides valuable information on generator 
symmetry, mechanical integrity, and the 
unwanted generation of ultrasonic spuriae.

Listening Tests
Though various listening combinations were 
used during the course of the tests, the core 
system components on this occasion were as 
follows: Audio Research SP11 pre-amplifier, 
Audio Research M100 monoblock power 
amplifiers, special bi-wired loudspeakers (based 
on Celestion 600), Foundation Reference stands. 
System wiring included Siltech and van den 
Hui, and most components were auditioned on 
a Target wall-mounted spiked turntable support 
with Sicomin shelf panel. 'Reference turntables 
included a slightly modified Linn Sondek LP12, 
Pink Triangle PT TOO and Roksan Xerxes, each 
fitted with SME Series V tonearms, while the 
favoured reference cartridge was the van den Hui 
MC One.

Amongst a variety of music discs reflecting 
a similar variety of tastes, favourites included: 
Vivaldi's Four Seasons (Mariner/ZRG 654) Argo, 
Clannad: Magical Ring (RCA PL7000), Ricky 
Lee Jones (Warner K56628) Mendelssohn's 
Hebrides Overture (Maag/LSO/Oecca SPA503), 
Grandmaster Flash etc: The Message (PPT 
SHLP1007).
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ACOUSTIC RESEARCH EB101
Acoustic Research Ltd, High Street, Houghton Regis, Bedfordshire lus SQJ.

- Tel : (0582) 867777-

F
ollowing the successful relaunch of the 
classic AR deck (now the Legend), 
Acoustic Research UK developed this 
further EB-101 model, with 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 hearings 
proved free from play, an important aspect. Fully 
susrended, the chassis moved very freely and 
promised good acoustic and vibration isolation.

Lab Report
The total plattcr mo:;:; wo:; cIojl tu 2kg, healthy 
for the price category, with the two part 
construction offering good mutual damping. 
Tested for disc impulse, the initial transient was 
20

quick with a fast decay and no low frequency 
hangover.

Speed chang>e is manual, on lifting the outer 
platter. At 33 / the deck ran nearly 0.5% fast, 
which was satisfactory, 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 
flutter was a fine 0.09%, with similarly low in­
dividual contributions from the wow and flutter 
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 a 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, 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 
>uLjeLLive meiiL 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 differentiated 
dynamics. The bass was quite good, articulate 
as well as extended, with considerable derail 
apparent. Overall the tonal balance seemed well 
proportioned while the supplied cartridge was 
quite tidy itself and did not let the deck down.

Conclusions
This belt-driven turntable offers a remarkable 
package. A genuine high fidelity product, it had 
no significant subjective or lab-tested weak­
nesses. Its rigid arm, good planer 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 plawr
Type belt-drive, subchassis 
PLutcr mass/damping 2.0kg/good 
Finish and engineering very gpod, very ).!otd 
Type of m.mb connecting leads 3 core/phonos plus earth 
Speed "jiti1.m‘ manual change, ) )/45rpm 
^'011 and 1luiit:j (DIN peak wtd signia 2) _ 0.09%
Wo\\ and flutter (lin peak wtd 0k ol k (v >001 Ir) 0.1'T 0.000
Absolute ‘peed error ___ _ . . . +0.45%

Speed drift. 1 hour/load variation nqs:ligibk/ 0.2)%
Start-up time to .w,!d,k stabilisation _ _______________\.) sec,

Rumble. DIN R \\td, L!R average (see spectrum) ifdB 
Arm section
Approximate effective mas:-, iik screws, excl cartridge ______ ID).
T\pe/mass nt headshell special/9.8g
Geornetrie accuracy ven good
Adjustments provided ti\i/o, nhang/offset 
Finish and engineering very good/verv good 
Ease'ot ,issembl\7set-up/ibe ven' good/verv good/ven good 
hiciuin, t\pical LuiT.iI vertical .________________ 40rng/20mg
Bi.b compensation method 111cnn.iI spring
Bi.b force, rim/centre (set ti^ l.)g elliptK.il)221iiigl2i-Smg 
[)uii nforce calibration error. lg/2g i\0)g/ 0 1!.! 
Cue drift. 8mm ascent/dccent negligible. l.1.' secs/2.5 se’es
Arm resonances fmrh good
Sul'i<‘ctii-1.^ sound qualiti____ ________ __  _ see svstem result
Arm damping Jemiii'kd counterweight
Sp^t:m as a whole
Size (11 xdxh)/clearance hir lid rear Hx rn . .:;x 16cm/(cm 
Ease pI Use ____________________________________________ good
Typical acoustic breakthrough and resonances verv ).!•′•'•!
Subjective sound qu.ilit\ of complete system \vn good
I him leve[/acous!ic feedback low/ver\ good
Vibration sensitivity/shock resistance cxcdknt/f.urlv good
Estimated typic:il purchase price U99 me cartridge

Fur oraph references see issue No. 43
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AIRTANGENT/ORACLE DELPHI
Absolute Sounds, 42 Parkside, London Swi9.

r elOI-947 5047 •

T
he excuse for combining these pro­
ducts is that they are handled by 
the same importer (Absolute Sou­
nds), and were supplied as a system 
(with Koetsu Red). The Delphi was 

covered in great detail last Spring in The Col­
lection. The Airtangent is an exciting and inter­
esting brand new product — not to mention the 
most expensive tonearm we have yet encoun­
tered (£1350!). Accordingly we will concentrate 
on the latter, while giving brief coverage to the 
Oracle besides.

Possibly Sweden's first real contribution to 
high end hi-fi the Airtangent is a linear track­
ing air-bearing tonearm, very elegantly 
engineered and presented. A 'normal' arm 
mounting supports the substantial air bearing 
rod and damping trough set at a tangent to the 
platter. The arm itself is a rigid, lightweight 
tapered beam, symmetrical in plan with a choice 
of counterweights. Wired with silver van den 
Hui leads, these may be unplugged and the arm 
slipped off for cartridge removal — or replace­
ment by a second arm fitted with an alternative 
cartridge.

Linear tracking arms have certain characteris­
tics that distinguish them from conventional 
pivoted designs. No bias force is generated, so 
the arm happily stays precisely in the centre of 
the groove. Simplicity dictates a 'passive' design 
where the arm is dragged across the record dur­
ing play, so a very low friction horizontal sliding 
bearing is needed — hence the air-bearing. But 
to work properly this must always be horizontal, 
even though the whole arm mass shifts during 
play. Clearly, low mass subchassis turntables are 
not a good match.

Another inherent problem is the difference 
between the vertical and horizontal effective 
masses, the former the usual pivoted value, but 
the latter the whole arm mass. The low horiz­
ontal arm/cartridge resonance is why linear air 
bearing arms have horizontal fluid damping 
troughs. And there is one other significant prac­
tical problem — where to put the air pump, a 
noisy device that normally blows bubbles into 
a tish tank. 'I he best answer is the next room. 
Given the will to grapple with the set-up pro­
cedures, the Airtangent shows solid precision 
engineering and is very nice indeed to use.
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Lab Report
Given the fine tolerances it was impossible to 
detect play in the air-bearing, and friction was 
completely unmeasurable. The vertical effective 
mass worked out at a low/medium 7 .5g, suitable 
for almost any cartridge. The arm resonance 
graphs under 'standard' conditions showed an 
impressively smooth, even energy trend, with 
a single major break at around SOOHz. Another 
two spectrograms (not shown) compared the 
accelerometer on the arm bearing sleeve with 
it placed nearby on the actual airbearing shaft. 
Results were near identical, so a likely impli­
cation is that the bearing is very efficient 
indeed.

40
BIMATH

PANG[! 19 dBY 
AIR TANGENT CL-SH

STATUSi PAUS(D 
RMSiie

_.,-- .. . ■ -- ------- 1-----
SHIRTS 50 Hz Bo: ’5 STOPi 20 000 Hz

Sound Quality
In the context of the reference system and room, 
and taking account of the influence of the dif­
ferent turntables, the Airtangent scored the high­
est marks yet, by a small but comfortable margin. 
Midrange depth, focus and resolution were quite 
remarkable, coloration was very low indeed, and

Continued over page

Test Results

Tonearm s[rucrural resonances.

Disc edge mechanical shock.Motor section Omcle Delphi
Tyre ..................................................................electronic, helt, subchassis
Platter mass/darnping.........................................................2Bkg/excellent
Finish/engineering..........................................................................excellent
Mains/connecting leads........................2-core, phono sockets + earth
Speed options...........................................................................33‘/j, 45rprn
Wow & flutter (DIN pk wtd)..............................................  0.04%
Wow & fluttL'T (tin pk wtd)................................................. 0.01%/0.06%
Ahsolutc speed error............................ -..........................................+ 0.\%
Speed Llrifi/loiJ variation ...................................................<0.5%/-0.1%
Srnrr up In nubam......................................... 75 ■ -
Rumhk UR (DN’R^T -MB Tubi
Toncarm Airtangent
Effective ma:-. s (approx) __ ____75" (V)), 60" (I)
Type/mass headshell_____________________________________ fixnl
Geometric accuracy excellent
Adjustments pnwiJeJ ______ _____________________ height, lateral
Finish and engineering excellent 
bi:-e of ser-up/use quire difficult
Friction (rypical lar/vert)unmeasurahle (exce:-.s lead torque) 
Bias merhoJ ____________________________ . nhi

Rumble, mechanical above electrical hum.

Bias force, (rim/centre :-.u Io l.5gE)_________________________ n/a
Downforce error, lg/2g_______________________    n/a
Cuc Jrift, 8mm up/Jown___________________ neq.I. I sco/4 seo
Arm resonances  excellent
Sound quality excellent
Arm damping  silicon though, cwt decoupling
Whole system
Size (wxdxh)/lid at rear........... ............................... 48x16x16cm/8cm
Ease of use............................................. ,............................................avcrnge
Acoustic breakthrough, resonances............................................excellent
Sound quality......................................................good/exœlll'nt (See text)
Hum/acoustic feeJhack.................................................................excellent
Vihration, shock sensitivity.............................................................V good
Typical price£1350, £1400 Breakthrough, acoustic aboue vibration.
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Ainangenr/Oraclc Delphi Continued from previous page

the sound open, clear, sweet and 'airy', with a 
slight 'sheen. The bass was considered a little 
lightweight, however, possibly a function of the 
effective mass and damping.

Oracle Delphi
Oracle pioneered a number of new ideas when 
they appeared a few years ago, and the current 
Delphi has sorted out the odd weakness of the 
earlier versions. It is an expensive but beautifully 
finished skeletal design, founded on an acrylic 
baseplate/cover, and with properly developed 
peripheral tower springing system supporting the 
full subchassis. A 'sticky' mat and stressed disc 
clamp ensures tight vinyl damping. All the 
simple and advanced lab tests were passed with 
flying colours, earlier problems like slowing 

under load having been eliminated.
Reassessed for sound quality with the Ainan- 

gent, the Delphi was rated as highly as before, 
though it still comfortably made the 'good' 
category, particularly when placed on the 
Sicomin support shelf. Still rated highly on focus 
and control, there was criticism of a mild lack 
of 'life' and a slightly 'rubbery' bass quality 
which somehow affected overall dynamics 
adversely.

Conclusions
Given caveats of a set up nature, the Airtangent 
delivers the goods, so may be recommended 
regardless of its extravagant price. The Delphi 
is less cut and dried. Good it is; £1400 worth 
it is not — but then take the finish and build 
into account and it looks pretty good again after 
all.

Dealer
^^^^^^Ä^^^(inc^tö^llbles)

In ^^^mti^ of 
<^^^^^^^^^^^ 

and foe with
^advice, suppport 

and afteerr.saJes service

.N'ormaorman.Audio 
^Prest.Qn

Tuesday October 28th, I 986

A/orman -Oudio  JLtd.

THE HI-FI SPECIALISTS
THI ULTIMATE IN 

SOUND ADVICE

5 FISHEAGATE ROW PRESTON lANCS TELEPHONE PRESTON (0772) 53057

MAIN STOCKISTS OF' 
MISSION AND CYRUS

LINN PRODUCTS • 
DUAL • DENON

A&R • MARANTZ 
YAMAHA • NAO

NAKAMICHI • QUAD 
• MONITOR AUDIO • 
BOSE • REVOLVER

• OED^ KEF • 
ARISTON • EXPOSURE 

''We would like to thank all 
our satisfied customers for 

their votes.''
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pute bl-fi... 
purely because it’s the best

At Sansui, quality is an obsession. 
Because we design each and every one of 
our products for the serious audiophile, we 
won't compromise on quality, or 
craftsmanship. Our commitment to truly 
realistic and accurate musical reproduction 
is total. It's no wonder then that Sansui 
products have long been the first choice 
among those in the know.

We believe that it is this determination to 
constantly develop new and innovative 
designs that has made Sansui quality 
available in every product we make — from 
tuners to cassette decks, from turntables to 
amplifiers. Without exception, Sansui 
products are designed to let you experience 
the sheer pleasure of music — unadulterated 
and pure.

Sansui Electronics (UK) Ltd., 
Unit lOA, Lyon Industrial Estate, Rockware Avenue, 

Greenford, Middlesex UB6 OAA.

Please send me the new Sansui pure 
hi-fi catalogue.

- -,
I 

— I
I
I



AKAIAPA201
AKAi (UK) Ltd, Unit 12, Haslemere Heathrow Estate, Silver Jubilee Way, Hounslow, 

•--------- Middlesex. Tel 01-897 6388---------- ■ 

B
etter known for cassette decks and 
complete systems, Akai's AP-^01 is 
regrettably all too typical of the 
Japanese 'system' turntables which 
seem designed to present as attract­

ive an appearance as possible, whatever the 
compromises made under the skin. Front panel 
controls give cue and speed change, while the 
bendy plastic P-mount pivoted tonearm, com­
plete with PC35 cartridge, has auto return, plus 
fixed downforce and bias (as permitted by the 
P-mount option).

Black finished (of course) with extensive use 
of flimsy plastics mouldings, the moulded plinth 
is very lightweight and fitted with a coupled 
resonant styrene lid, which at least is designed 
without rear overhang. The base is a thin hard­
board panel, and soft rubber feet make a (vain) 
gesture towards providing some vibration iso­
lation. The platter is a lightweight aluminium 
casting, fitted with a lightweight rubber mat, 
sits on a fine quality main bearing, but with 
obvious signs of platter-weave.

Lab Report
Following inspection, it was not surprising to

find significant lab weaknesses. Arm friction was 
difficult to assess given the fixed bias com­
pensation, however estimates suggest it was quite 
good, though the bearing did show some play. 
The resonance graph showed multiple discon­
tinuities throughout the midband, plus excessive 
damping at high frequencies.

The motor provided fine measurements for 
rumble, wow and flutter, even the rumble 
spectrogram being respectable enough. However 
the disc impulse revealed a major rocking 
resonance, and the breakthrough tests for 
acoustic and vibration energy represents a new 
low in our experience. This turntable is clearly 
only designed to be used as far away from 
vibration as possible — not on top of a stack 
of equipment between a pair of loudspeakers, 
where it will combine the roles of microphone 
and seismograph with some enthusiasm.

Sound Quality
The 201 prNlirrnhly lived down to our 
expectations. It sounded ‘dead’ and 'smeared', 
had overwide stereo with little depth, poor bass 
weight and definition, a coloured ‘hollow’ mid-
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range and a peaky 'spitchy' treble. On the 
positive side, it was quite lively but there was 
no real dynamic range and surface noise was 
emphasised. The level of microphony and lack 
of shock resistance made for user unease, and 
feedback was never far away.

Conclusions
Not the stuff of which recommendation can be 
made, the Akai did at least provide the useful 
service of enabling us to 'scale' the 'serious' 
specialist turntables in the context of deterior­
ating performance standards in the mainstream 
'systems' market. (In the recent Choice: CD Midi 
System book, only one such record player 
merited a second look, and that Sony alas did 
not arrive back in time for testing in this book.)

Tmeann $mtcrural resonances.

RANG[I S dBV STATUS1 PAUSED 
to ' ;-u !. AKAI hP-201 IMPlSE

I ! •
\lo! t

Test Results
Motor section
Type _ _____________ ___ _________auro return, direct drive, solid
Platter mass/Jamping __ _________________ n.a./bclow average
Finish and engineering ___ __________________ _______ __ _ _good
Type of mains connecting leads ________ 2 cordphonos and earth
Speed options 33Vj/4Srpm 
Wow and flutter (DIN peak wrd sigma 2) ..._______________ 0.07%
Wow and flutrer (lin peak wtd 0.2-6Hz/6-300Hz) ____ 0.09%/0.08%
Absolute speed error -0.04%
Speed drift, I hour/load variation + 0.04%/-0.20%
Starr-up time to audible stabilisation 3 secs 
Rumble, DIN B wtd, UR average (sec spectrum) ____ — 76/—78dB
Arm section
Approximate effccrivc mass, inc screws, excl cartridge 1g 
Type/mass of headshell ---- - ------ —  P-mount
Geumctiic accu racy . average
Adjustments provided_____________________________________ none
Finish and engineering _________ __. _______________ good
Ease of assembly/set-up/use excdlenr/very good 
Friction, typical lateral vertical . .________ sec texr/10mg
Bias compensation method spring
Bias force, rim/centre (set to J.Sg elliptical) l50mg/200mg 
Downforce -set to l.4g 
Cue drift, Smm ascent/desccnt negligihle, 0.5 secs/3 sees 
Arm resonances __________________ _ _ poor
Subjective sound quality . _ _ _________________ poor
Arm damping some c/wr decoupling 
System as a whole
Size (wxdxh)/clearance for lid rear 44x34.5x!0cm/0cm 
Ease of use very good 
Typical acoustic breakthrough and resonances very poor
Subjective sound quality of complere system____________ poor
Hum level/acoustic feedback_____________________ .very good/poor
Vibration sensitivity/shock rcsiscance very poor/good
Estimated typical purchase price____________ _______________£80

Disc edge mechanical shock.

Rumble, mechanical above electrical hum.

Breakthrough. acoustic above vibration.
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ALPHASON DELTA, XENON and OPAL
Alphason, 190-192 Wigan Road, Euxton, near Chorley, Lancs pr7 6jw.

- TEt :(02572) 76626-•

A
nother year, another toneann ... 
Last year Choice actually reviewed 
two new Alphasons, the £100 
Opal and £200 Xenon. Now the 
Delta has arrived to split the gap 

at around £150. Leaving their top of the line 
HRJOOS with a page on its own (overleaf), we 
have decided to combine the three cheaper 
models together, the new model with a new full 
review, and its either side stablemates reprinted.

Alphason Delta

More businesslike than elegant in appearance, 
this matt black £150 tonearm follows the 
Alphason tradition for high quality properly 
adjusted gimbal bearings, which operate through 
the armtube centre. As does the headshell in 
this instance, this flat cartridge mounting plate 
being grafted into the end of the generous main 
beam tube. Mounting is straightforward enough, 
and the arm is compatible with Linn bases. The 
counterweight is nylon lined, but effectively 
rigid.

Effective mass is quite high, restricting the 
choice of cartridges to those with fairly low 
compliance, notably the costly moving-coil 
models. Despite tight bearings, friction was 
better than our measurement limit in both 
planes. Bias was a little high, and cue descent 
a trifle 3low, but in vd1t:i iopeLi> dll wa, (Ii it:. 
The resonance spectrogram shows a number of 
well distributed discontinuities, generally 
reasonably controlled, and a gently falling 
28

energy trend towards high frequencies.
Sound quality rated good, despite the fairly 

modest price. It was characterised by good 
balance and neutrality, decent bass power and 
timing, good focus, depth, detail and precision, 
albeit with a slight blurring and fizz in the treble.

Overall this is yet another highly competent 
design from Alphason. It doesn't perhaps stand 
out as clearly from its price pack as their other 
models, but it fits snugly in their hierarchy and 
fully justifies recommendation.

Alphason Xenon

The Xenon owes much to the well established 
HRIOOS, using the same good-sounding one- 
piece arm/shell unit, a large diameter 'Sshaped 
titanium tube, filled with a damping material. 
Some savings have been made in the cue 
mechanism, and the bias compensator as well 
as the exterior finish of the bearing assembly. 
The concentric bearing gimbal design is 
retained and was well aligned, offering negligible 
play plus very low levels of friction and stiction.

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.

Bias correction erred on the high side, reson­
ances were few and moderate.

At first it proved hard to separate this model 
from the well-rated HRJOOS. The Xenon showed 
sonically solid overall control with a firm sense 
of image focus over a wide frequency range. The



Test Results

treble was clear and finely detailed; the mid 
undoubtedly low in coloration with minimal 
'clang’ or hardness; bass was free from boom or 
emphasis, and stereo depth was respectably 
portrayed.

With Alphason’s high standard of engin­
eering, a basically good finish and a fine lab and 
sonic performance, the Xenon comes strongly 
recommended.

Alphason Opal
Comfortably 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 
downforce, and the arm falls into the medium­
mass category; an effective mass of !Og was 
recorded.

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. Rated above average 
for arm resonances, several audible range modes 
were distinguishable; for example, the counter­
weight at 250Hz and first beam modes at 675 
and 950Hz.

The Opal gave a good account of itself 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. 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.

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!

Delta tonearm
Approximate effective mass, inc screws, excl cartridge J6g 
Type/mass of headshell    .________________________ fixed
Geometric accuracy_ ..------------------- -------------------------wry good
Adjustments provided .___________ ______ height/owrhang/lateral
Finish <inJ engineering _ .___________________________ wry good
Ease of assembly/set-up/use very good/good 
Friction, typical lateral vertical __ .________ .______<20mgl<20mg
Bias compensation method   . .... thread and weight
Bias force, rim/centre (set to I. 5g ellipical) 220mgf220rng 
Downforce calibration error, lg/2g+0.l5g/ + 0.1g 
Cue drift, Smm ascent/descent negligible, 1.0 sees/3.5 secs
Arm Tesonances _______ _  ______________________________good
Subjective sound quality__________________________ ... .-good
Arm damping__________________________________________ o.o w
E.. timated typical purchase price______„__________________ il54

Xenon tonearm
Approximate effective mass, me screws, excl cartridge______J2.75g
Type/mass of headshell______________.__________________ fixed
Geometric accuracy............. ..... . ____________ very good
Adjustments provided____  __height/owrhang/lareral
Finish and engineering ________________ ...excellent/excellent
Ease of assemhly/set-up/use ver) good/good/gmid
Friction, typical lateral wnicil <20mg/<20mg
Bia., compensation method thread and weight
Bia., force, rim/centre (sl'i ro I. 5g ellipical) 275mg/200mg 
Downforce calihration errnr, lg/2g+0.25g/ + 0.25g 
Cue drift, 8mm a:.cenr/descl'nt negligihle, 2.0 secs/5.0 :.ecs
Arm resonance:.  vc.:ry good 
Suhjectivc sound quality very good 
Arm damping nt >ne
Estimared typical purchase price____________ __ ____ _ ___ £196

Opal tonearm
Approximate effective mass, inc screws, excl cartridge ______10.0g
Type/mass of headshell __________________________________ fixed
Geometric accuracy ___ . _______________________ very good
Adjustments pr<ivt<led ...______________ height/overhang/lateral
Finish aniTTn gineermg very good.Very good
Ease of assemhly/set-up/use „„____ ________  very good/good/good
Friction, typical lateral vertical<20mg/<20mg 
Bias compensation merho<l ______ .________ thread and weight
Bias force, rim/centre (:.e‘t to l.5g ellipical) 240mg/220mg 
Downforce calihration error, Ig/lg _____ _____ , + 0.15g/ + 0.30g
Cue drift, 8mm ascent/desct:nt________ negligihk, 2.0 sc.:cs/4.5 secs
Arm n:.,onancc.::.____________________________ ._____ good +
Suhjectivc sound quality good
Arm damping none
Estimated typical purchase price £95

For Opal and Xenon graph references see issue 
No. 43

Delta tonearm srrucwral resonances.
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ALPHASON HRlOOS
Alphason, 190-192 Wigan Road, Euxton, near Chorley, Lancs pr7 6JW.

---------- Tel (02572) 76626----------

Now available optionally with van 
den Hui 'monocrystal’wiring 
throughout, as the HR/OOS 
MCS, this medium mass arm has 
high rigidity and uses a substan­

tial titanium beam tube with classic 'S’shape 
geometry. This allows a straight join to the head­
shell, which is ingeniously formed from the front 
end of the tube, a transition that gives good 
interfacing of cartridge and arm.

The concentric gimbal bearings are built of 
hardened tool steel for maximum strength, and 
the pivots have bearing surfaces using ultra-hard 
carbon inserts, offering high rigidity with low 
friction levels.

Appearance and finish are very good, and the 
arm is supplied with a Linn lttok/Basik- 
compatible mounting.

The Alphason’s fixed arm leads are reason­
ably compliant, aiding subchassis cable dressing, 
and are fitted with gold-plated plugs of good 
quality. Cable capacitance was a low 95pE The 
counterweight slides on a hard nylon insert with 
a locking socket-head screw, while the weight 
carrier is stiffly engaged on a threaded section 
allowing fine adjustment of downforce — 0.4g 
per revolution for the heavier of the two weights 
supplied.

Lab Repuht
Effective mass was in the low-to-medium range 
at lOg inclusive of steel fixing bolts, and the 
structure was notably dead' as well as rigid, with 
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zero bearing play and excellent geometry. With 
the larger bias weight on the centre notch the 
compensation was sensible for a 2g downforce 
with the right operating ratio, while friction was 
very low. The cue worked well though the arm 
lock was rather stiff — I would prefer a separate 
pillar rest. Resonant behaviour was very good, 
indicating a low-coloration design.

Sound Quality
The HR/OOS impressed us strongly by its neutral 
and tonally balanced performance. Treble was 
detailed and precisely located yet low in 'edge' 
or 'grain'. The midrange gave a fine rendition 
of vocal lines while bass was firm, extended and 
detailed. Stereo was very good with precise 
positioning and fine depth and ambience. De­
spite an apparent 'smoothness', transients were 
nevertheless reproduced with fine 'attack'.

Conclusions
Since our first review some time ago, the 
HRIOOS has been updated in respect of finish 
and tube damping. Re-auditioned for 1985-6, 
the standard arm showed improvements in high 
frequency control, while the MCS version gave 
worthwhile gains in clarity and definition 
throughout the range. Both versions can be 
recommended.

Test Results
Aprrnximatc effective mass, inc screws, excl cartridge !Og 
Typc/mass of hcaJshcll non-dcrachahle
Geometric accuraq cxccllcni 
Adjustments rrovided ovcThang/oflsct/hcighl
Finish ;mJ engineering _________________________ goodlt•xccllcnt
E.ise of assemhly/settmg-urlusc vcrygooJlgood/good
Friction, typical iateml/wnic;il . . 10mg/20mg
8i<is compensation mcthud  thread, pulley anJ weight
Bias force, nm/centre (set to ! jg elliptical) 180mg/150mg 
Downforce calihratiun error, lg/2g _ _ -O.lg/-O.lg
Cue ilnfr. Smm ascent/descent negligible, 0.5 sec/1.0 sec 
Arm resonances - - .... very good
Suhjrctinv sound qualily very good 
Lead wMiMniTAbmpinii merfoJ n5t n'^'m
E:-innatcd rypical purchase price £135:

For graph references see issue No. 40
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ARISTON RD60
Ariston Acoustics Ltd, Freeport, Scotland, Prestwick Airport, Prestwick, 

■ Scotland ka9 zrb. Tel (0292) 76933

T
his new Ariston subchassis 
turntable is available as a £200 
player with the Enigma arm fitted. 
Neat, compact and attractive in ap­
pearance, in many senses it is a 

'slimmed down' economy version of the RD90, 
and again the detail design left something to 
be desired.

The plinth is textured Q-board, whereas the 
subchassis is MDF, while the moulded base is 
fitted with sprung feet. The slim plinth and sub­
stantial composite work leave restricted space 
for the inverted top-adjustable springs, which 
consequently lack excursion. The single piece 
aluminium platter is driven by a decent square­
section belt, with manual speed change via the 
grooved stepped pulley. The lid, hinged with 
countersprings, is lightweight styrene, the arm 
mounting plate overlapped the subchassis by 
some 40%, and the armlead terminal board had 
been cracked when fitting.

Lab Report
Rumble was above average, but the spectrogram 
showed a substantial -33dB !OOHz component,
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and perturbations between 50 and lOOHz. Ab­
solute speed was a high +0.75% and drift was 
on the high side too. 0.18% wow and flutter 
represents marginal high fidelity, and reflects the 
weak subchassis dynamics. The disc impulse 
damping was satisfactory enough, while both 
acoustic and vibration breakthrough gave 
eminently satisfactory results.

Sound Quality
Despite the technical criticisms, the RD60 
squeezed a 'good' rating, falling only slightly 
short of the more expensive '90. The sound was 
lively, with good frontal detail and a 'tidy' top 
end. The bass lacked some weight and scale, and 
the midrange also lacked the transparency and 
focus of top designs, yet it remained balanced 
and communicative.

Conclusions
Despite giving the impression that a potentially 
better turntable i3 trying tu gLl uul uf die ROGO, 
the overall performance for the price is still 
good, rating Best Buy with the decent quality 
Enigma arm.



Test Results
Motor section
Type manual, belt-drive, subchassis
Platter mass/damping__________ _______ .___ 1.73kg/very good
Finish and engineering ...... ......... ................ ........ ........... ... ....  good
Type of mains connecting leads_______ _______ .  _2 core
Speed options 33Vi/45rpm 
Wow and fluncr (DIN peak wrd sigma Z) £''£/ 
Wow and flutter (lin peak wtd 0.2-6Hz/6-300Hz) ___ 0.21%10.08%
Absolute speed error_____ __ _ , ___________ ____+0.75%
Speed drift, I hour/load variation+ 0.42%/-0.1% 
Start-up time to audible stabilisation 3.5 sees 
Rumble, DIN B wtd, UR average (sec spectrum)  -72/-74dB 
Size (wxdxh)/clcarancc for lid rear 41x34.Sxl3cm/Scm 
Ease of use . . . ________ ____ _ ._________ . . _ good
Typical acoustic breakthrough and resonances____________ good
Subjective sound quality of complete system    ________ good
Hum level/acoustic feedback good/very good
Vibration sensitivity/shock resiscance very good/fairly good
Esrimared typical pur-chase price ___ .____________ __ £200

Rumble, mechanical above electrical hum.

Breakthrough, acoustic above vibration.

STOPt 108 mSec

Disc edge mechanical shock.

IN HI-FI
Too Much Choice?

When it comes to choosing the best turntable for your 
system you can be faced with too much choice! Never 

mind which turntable, but which tonearm, which cartridge, 
even which stylus!? At In Hi-Fi we try to help you make 
the best choices for your needs. So if you're feeling lost 
m the maze of too much choice come to In Hi-Fi for 

the best way out!

Stockists of these fine turntables tonearms and cartridges: 
A&R AUDIO TECHNICA. DENON DUAL. ELITE.

GRADO. van den HUL MICHELL. QED. REVOLVER 
SYSTEMDEK. WELL TEMPERED ARM ZETA.

63 GEORGE STREET EDINBURGH 
Tet03 1-225 8854

Mood 5cx 9 JOO Ewr^dg by ^^i^e!i
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ARISTON RD40Q/ENIGMA
Ariston Acoustics Ltd, Freeport Scotland, Prestwick Airport, Prestwick, Scotland

--------KA9 2RB. Tel: (0292) 76933---------

This complex, even mildly confusing 
range of turntables is based on the 
original skeletal RD40, a circular 
metal subchassis motor unit with 
outrigger tower springs and arm. 

Originally the cheapest in the range, the latest 
'Q' incarnation is moving steadily upmarket, 
with improved finish and damping materials, 
and a string of upgrade options. The 'basic 
synchronous AC motor now costs £190, the 
electronic DC £250. £40 buys a 'luxe’ finish in 
various colours, £50 a heavy Mazak platter, £8 
a disc clamp, £35 mass rings to counterbalance 
heavy tonearms, and £40 the pop-on cover. For 
£624, you can have the whole shooting match 
in brass and bronze, known as the Superior.

Our previous experience has been that the 
cheapest AC version was the best balanced 
model, the DC suffering from lack of motor 
torque, while the optional heavy platter seemed 
to add little real benefit. for the 1986/87 edition 
Ariston Eupplied the E!actronic and a new £105 
Enigmas arm, which is also incorporated within 
this review but applicable to any Ariston or 
other motor units. It is a conventional high 
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quality fixed head arm of moderate effective 
mass, well suited to almost any cartridge.

Lab Report
Encountering the arm for the first time, it is a 
decent quality item, typical of its class, with 
good apparent rigidity and well chosen effective 
mass. Bearings were tight and friction levels low, 
the only minor complaint being the out of kilter 
bias compensation, which should increase 
towards the middle of the disc. The resonance 
graph was a bit scrappy through the midband, 
and the treble energy level was suppressed. The 
high quality Belden signal leads were susceptible 
to hum pickup, and needed careful siting.

The DC motor unit showed the same problem 
as before, namely poor speed stability, with the 
actual speed 0.46% fast and slowing under load 
sufficiently severe to give audible pitch 
instability. Rumble, in contrast, was very good, 
the disc impulse fairly good, and acoustic 
breakthrough good. Vibration breakthrough ic 
compromised by the foam suspension damping, 
chosen to improve handling stability. Previous 
tests have shown that the speed problem does



not affect the cheaper AC version.

Sound Quality
Pitch uncertainty continues to leave the DC 
RD40 at just a lowly ‘average’ rating. Notwith­
standing damping and a decent enough arm, it 
is hard pushed to keep up with the much 
cheaper RD60. The general sound character is 
clear and open, with quite good stereo and 
depth, and firm bass. The Enigmas tonearm gave 
good account of itself, but its not the best in 
its class, the midband sounding a little uneven, 
and the treble is trifle ‘brash’.

Conclusions
The synchronous AC RD40Q remains worth 
considering for its stylish appearance and decent 
performance, though the ’60 undermines it in 
sheer value for money terms. The DC variants 
remain unacceptably flawed.

Test Results
Motor section
Type (manual)feleccronic, belt, subchassis 
Platter mass/damping . .. . _ optional kgfgood
Finish and engineering___________________ ___ .___________pood
Type of mains connecting leads ______ remote PS/phonos + earth 
Speed options 33VV4Srpm 
Wow and flutter (DIN peak wtd sigma Z)0.07% 
Wow and flutter (lin peak wtd O.ZAHz/6-300Hz) ____ 0.25%10.05%
Absolute speed error __________________________________+0.46%
Speed drift, 1 hour/load variation  + 0.38%/-0.75%
Scarr-up rime to audible stabilisation . .. 7 sees
Rumble, DIN B wrd, L/R average (see spccrrum)______ -77/-81dB 
Tonearm section
Approximate effective mass ______________ __ ____ ___ .ll.Sg
Type/mass of headshell fixed
Geometric accuracy v good
Adjustments provided ____T„,___ ,___ _  height, overhang, lateral
Finish and engineering_________________________ ....____ v good
Ease of assembly/sec-up/use_________ _ ______ _  ___ .v good/good 
Friction, typical lateral verrical_____________ _____ ... 20mg/20mg
Bias compensation method __  ___ dial spring
Bias force, rim/cenrre (set ro l.Sg elliptical) 2 50mg/150mg 
Downforce calibration error, lg/2g ._____ ._ __-0.5%/-0.2% 
Cue drift, 8mm ascent/descent slight, I secs/2.5 sees
Arm resonances .____________________ ___________
Subjecrive sound quality ... .__________avemge +
A-m damping ... . s. • decoupling
System as a whole
Size (wxdxh)Zlid at rear 4lx35xl3cm/cm
Ease of use  ____ ____________________________________  cood
Typical acoustic breakthrough and resonances v good 
Sound quality _ _ . ....„(above average) average
Hum level/acoustic feedback ________pee text/excellent
Vibration sensitivity/shock resistance ...   _____f good/fair 
Estimated typical purchase price (£295) £355 (cover £40)

-•• dBV
Al HAG R^GCi UI dlV ARISTOH CtOGHA RCS STATUS1 PAUSCD R1'1St!S

"v^^a/^

-100 I________
START: 50 Hz STOP: 20 000 Hz

Toneann srrucrural resonances.

RAf'IGEi 9 dlV STATUSi' PAUSED'11TJME(R) ARISTOf'I 49 Jl'tPULSE ' Volt

-1 _______ ;_____________________ ;______ ;______ ;______ • ■
starts e S^c st^i eee •s^c

Disc edge mechanical shock.

Rumble, mechanical above electrical hum.

RAMG[i 8 dJVAIUSTOM 49 HKTHRU STATUS! PAUSEDRl'1Si 18

Breakthrough, acoustic above vibration.
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ARISTON RD90
Ariston Acoustics Ltd Freeport, Scotland Prestwick Airport Prestwick 

---------- SCOTLANDKA9 2RB. Tel (0292) 76933----------

A
riston have a long history, with 
occasional ups and downs, and 
Autumn 1986 sees new impetus 
with several revised models. Top 
of the line is the RD90, which 

has something of a ‘back to the roots' feel, 
reminiscent of the RDBO. Available as a £300 
motor unit, or for £405 with the Enigma arm, 
it is a substantial, nicely finished subchassis 
design, with wooden plinth and non-resonant 
lid but a somewhat resonant pressed-steel 
bottom. Clearly alternative arms could be used. 

The platter is a massive single piece casting, 
with a substantial lOmm bearing running in a 
rather scratched* brass sleeve. The synchronous 
motor is mounted on three points.

The complex subchassis system is a two­
dimensional steel plate and has multi-tum 
springs plus a small additional horizontal spring 
to counter belt tension, while the armboard is 
aluminium with a cork interlayer.

Lab Report
Rumble figures were very good, and this was 
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confirmed in the spectrogram. Wow and flutter 
were generally good, with linear wow a little on 
the high side. Absolute speed was fine 
(+0.25%), and slowing under load a marginal 
-0.3%, with start-up a slow 6 seconds. The disc 
impulse gave unexceptional results, with some 
continued ringing, and vibration breakthrough 
showed mild suspension resonance.

Sound Quality
Rated 'good' with the quite modest Enigma arm, 
depth and focus were fairly good, and the sound 
was described as quite interesting, with some 
general 'softening' but good midrange clarity.

Conclusions
In a number of ways the RD90 does not 

appear to adopt ideal solutions to the problems 
and compromises of turntable de:;ign, but it i:; 
solidly engineered, well balanced in 
performance and sound, and gives a respectably 
competitive result for the price.



Test Results
Motor section
Type_____  _ __manual, belt-drive, subchassis
Platter mass/damping . _ ----„ )kg/average
Finish and engineering ------------ . . . ___ very good
Type of mains connecting leads Z core
Speed options _____________________________________ 33Vi/4Srpm
Wow and flutter (DIN peak wrd sigma 2) . _____ „____ _ . 0.06%
Wow and flutter (Jin peak wtd O.Z-6Hz/6-300Hz) ___ 0.2%/0.04‘fo
Absolute speed error . ..............+0.25%
Speed drift, I hour/load variation-0.13%/-0.3% 
Starr-up time to audible scabilisation 6 sees
Rumble, DIN B wtd, UR average (see spectrum)____ -78/-BZdB 
Size (wxdxh)/clearance for lid rear ______ 44.Sx36.Sxl8cm/6cm 
Ease of use________________________________ .... __ _ average
Typical acoustic breakthrough and resonances_________ ._____;^d
Subjective sound quality of complete system __aOOve average/good 
Hum level/acoustic feedback very good/good +
Vibration sensitivity/shock resistance_______________yoodfgood-

Estimated typical purchase price 

• lo aid lubrication!

£300 exc. arm

RANGE) -30 dBV STATUS) PAUSED B>MAG ARISTON 90 RUMBLE_________ RMS) 10________

Rumble, mechanical above electrical hum.

Disc edge mechanical shock.

DO YOU KNOW THE ANSWERS?

1) All CD machines sound the same.
2) CD records give perfect sound.
3) You can't damage CD records.
4) CD machines don't feed back.

□ COM PACT 
MS© 

DIGITAL AUDIO

5) CD records always sound better than vinyl records.

A. True; B. False 

A. True; B. False 

A. True; B. False 

A. True; B. False 

A. True; B. False

For the correct answers see the bottom of the advertisement.
IF YOU GOT THEM ALL RIGHT YOU HAVE PROBABLY ALREADY VISITED US!

IF YOU DIDN'T THEN YOU NEED TO VISIT US TO LEARN THE TRUTH!

Jeffries Hifii
Est 1935

4 ALBERT PARADE — GREEN STREET — EASTBOURNE — (0323) 31336 
69 LONDON ROAD — BRIGHTON — (0273) 609431

Closed Mondays — Late night Weds, till 8.00pm W
We stock CD machines from: Marantz, Pioneer, Denon, Mission, Meridian plus all leading turntables

suoiisanb aAoqe am ne o» jausue panoo am si g usmsuv
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AUDIO LABOR KONSTANT
Automation Sciences Co, 20 Little Gaddesden, Berkhamsted, Herts hp4 ipa.

----------Tel(044284)2786----------

D
esigned and manufactured in West 
Germany, the Audio Labor turn­
table costs a basic £2,560, and 
only the Goldmund designs are 
more expensive. How can one 

justify the money? Obviously not on a direct 
value basis, but a wealthy enthusiast may have 
sufficient reason for acquiring one. In any case, 
a very good sound quality is mandatory, and 
fortunately, when properly installed, this is just 
what the Konstant delivers. Moreover its design 
allows it to do so without the need for undue 
alignment, and the results are consistent over 
very long periods.

Thoroughly engineered, this turntable is foun­
ded on a massive tripod frame built in solid alloy, 
to which massive horizontal beams are attached 
via highly secure clamps. Substantial arm 
mounting blocks fitted to these stainless steel 
beams allow for fine adjustment of stylus over­
hang before tightening.

As a result of the symmetric construction and 
separately positioned motor unit, up to four 
tonearms can be installed. SME V and a Well 
Tempered Arm, being used in this review. The 
motor is built in a separated cylindrical housing 
which is placed on a shelf adjacent to the 
turntable. Special isolating feet are fitted to the 
housing, while the DC brushless motor is itself 
supported on damped anti-vibration mounts and 

operates very silently. For optimum performance 
the whole assembly is best run on a marble slab, 
the latter resting on a rigid wall-mounted shelf.

Special power supplies are fitted to the motor 
to smooth and isolate supply line fluctuations. 
Smooth acting logic type buttons select 33113 
rpm, 45rpm and off; a red LED changes to green 
when the correct speed has been attained. 
Coupling between the motor and the platter is 
effected by a resilient synthetic rubber cord.

The heavy 7 kg platter is milled out of a large 
alloy billet of excellent tolerances, and is moun­
ted on a massive 16mm main bearing of superb 
engineering quality. The platter is highly inert 
by virtue of its engineered form, and a polished 
glass mat is used to support the record. Good 
contact with the disc is assured by means of a 
weighted centre clamp; it goes almost without 
saying that records must be kept scrupulously 
clean to avoid damage to disc undersides.

The use of a damped spring suspension to 
isolate the deck from higher frequency shock 
and vibration, proved to be most effective, aided 
by the high suspended mass and its non­
resonant properties.

No standard plinth cover is available, due to 
the skeletal design, but custom cases can be 
made to order in clear or tinted acrylic. Size and 
weight both mean that it needs a substantial 
shelf!

Lab Report
Absolute speed was highly accurate while DIN 
peak weighted wow and flutter was a superb 
0.035%, virtually at the test limit. Individual 
contributions of wow and flutter were both very 
low, and nicely balanced. Drift was also very low 
but the 0.35% slowing under load was a little 
higher than I should have liked, a mild weakness 
in a product at this price. However, the adverse 
effects were mitigated by the very high platter 
mass, together with the zero rotational overshoot 
defined by the internal fluid damping paddles. 
Ultimately pitch stability was high, while start­
up was a fairly rapid 4 seconds in view of the 
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high 7 kg platter mass. Rumble levels were very 
low though some mild motor-related periodicity 
was evident.

The high overall mass and fine platter 
damping ensured very good results for acoustic 
breakthrough despite high suspension spring 
damping. Vibration isolation was also good, 
though not as impressive as 'free chassis types. 
The standard Choice impulse disc test gave an 
excellent result, free from any frequency­
dependent emphasis.

Sound Quality
A particular Audio Labor hallmark turned out 
to be its quality of absolute stability, as if it were 
founded on a rock, which must be due in part 
to the wall-mounted marble slab. The bass was, 
singularly ‘open and extended, free from 
emphasis, and near to mastertape. No trace of 
boom or lumpiness was evident. The feeling of 
neutrality extends throughout the midrange 
which lacked the usual vinyl thickening or 
‘rounded' type of coloration and allowed, for 
example, voices to soar with finely controlled 
proportion and perspective.

It was notably clean in the treble and again 
both depth and perspective were preserved in 
the large scale stereo image. Dynamics were 
reproduced with authority, aided by the strong 
pitch stability inherent in the massive platter 
and powerful drive. Taken overall it sounded 
confident, neutral and relaxed.

Conclusions
If you have the money, the shelf facilities, and 
require a very neutral state-of-the-art turntable 
with superb engineering and facilities for up to 
four tonearms, Konstant deserves serious con­
sideration. The Well Tempered Ann was found 
to work very well with this deck.

Test Results
Motor unit

Type belt-drive, subchassis
Platter mass/damping______ , ____________________?kg/average +
Finish and engineering .______ _---------------- _—exce\lent/exccllcnt 
Type of mains connecting leads_ - -----__________________ ) core
Speed options 33/4Srpm variable
Wow and flutter (DIN peak wrd sigma 2)035% 
Wow and flurrcr (LIN peak wtd 0.2-6Hz/6-300Hz)

____________________________________ ________ 0.055%/0.045%
Absolute speed error 0.07% 
Speed drift, I hour/load variation <0.05%/-0.35% 
Rumble. DIN B wtd, L/R average ______________ -79/-81JB
Size (wxdxh)/cleamnce for lid rear 58x43x16cm/nonc
EaseoOuse _____________________ _______________________
Typical acoustic breakthrough and resonances ewlkiit
Subjective sound quality of complcre system ----------------very good
Hum levd/acousric feedback----------- _------------ very goo<l/very goo<l 
Vibrarion sensiriviry/shock resisrance very gooJ/very good 
Estimated typical purclrnse price----------------------- __________£2560

OAtiG(t -25 dCY STATUS1 PllUSCD 
STrSTG AUDIOLABOP PlrtlltE PMS1!2 0Vt D

START: 0 Hz BU: 1.8?5 Hz STOP: 500 Hz

Rumble, mechanical above electrical hum.

Breakthrough, acoustic above vibrntion.
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BANG & OLUFSEN BEOGRAM RX-2
Bang & Olufsen uk Ltd, Eastbrook Road, Gloucester gl4 7DE. 

-----------TEL: (0452) 21591-----------

I
nitially supplied for review as a Beogram 
1800, this deck has been re-introduced as 
an RX-2 with phono-plug signal wiring 
and some cosmetic changes. Retaining 
B&O's extremely effective suspended sub­

chassis with cantilevered leaf springs, and 
demonstrating modern, unfussy styling, the 
RX-2 is excellently finished and offers fully 
automatic operation. An ultra-low-mass tonearm 
accommodates a matching B&O cartridge.

The construction is rather lightweight in two 
areas, namely the thin aluminium platter and 
the tonearm bearing/pillar assembly; the latter 
clearly does not follow the current fashion for 
rigidity with bearings free from slackness.

Lab Report
Under test, the motor section performed well. 
DIN peak-weighted wow and flutter was fine at 
0.09%, with good figures also for the separate 
flutter and wow component. Absolute speed 
error was low while good to^ue wm shown by 
the mild 0.22% slowing under load. Some mild 
speed overshoot was detected on recovery after 
load removal. Start-up was satisfactory, and the 
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deck's automatic cycles were free from the 
frustrating dithering and delays so often ex­
perienced with other 'auto' players.

Rumble was excellently low for the price, the 
spectrum analysis revealing nothing of signifi­
cance, with both motor and hum vibration very 
well suppressed. Acoustic breakthrough was 
particularly well-handled, and vibration iso­
lation was also good considering the low sub­
chassis mass. The suspension was also well 
behaved, placing all modes clearly in the 3-5Hz 
region, well clear of the arm/cartridge resonance 
frequency.

The arm performed fairly well on measure­
ment, though tests were complicated by the 
unique cartridge and fixing, and the automatic 
facilities. A lack of rigidity was indicated by 
modes at 300Hz and 600Hz, but this is satis­
factory in this price context, and arm friction 
was low. Bias levels were on the high side by 
about 30%, but this again is not serious. The 
plallel JiJ iiul dppcdi Lu uffei vet y guuJ leLUiJ 
termination.



Sound Quality
Performing well in its category/, the RX-2 was 
an eminently civilized and well mannered 
product. In terms of frequency balance it was 
fairly neutral, with a sweet, restrained treble 
register-, but overall lacked some 'bite’ and 
'attack’. The bass could also have been firmer, 
and while the stereo effect was pretty good, more 
transparency would not have gone amiss. None­
theless, the overall impression was fair, and both 
shock and acoustic feedback were well handled.

Conclusions
The present version of this deck will set you 
back around £135, with optional cartridge. The 
overall performance is satisfactory but has re­
mained static, while other comparable decks 
have continued to improve over the same 
period. These factors have served to relegate this 
B&O deck from the Recommended to the 
Worth Considering category.

Test Results
Motor section
Type automatic belr-drivc, subchassis
Planer mass/damping 0.6kg/fairly good

Finish and engineering _------------------- ---------very good/good
Type of mains connecting leads______  2 core/phono
Speed options_________ _______________ ______ auto, l3/45rpm
Wow and flutter (DIN peak wrd sigma 2)__—____________ 0.09% 
Wow and flutter (\in peak wrd O.2-6Hz/6JOOHz) ____0.11%/0.14%
Absolute speed error-0.15% 
Speed drift, I hour/load variation ______ ._____ +0.08%/-0.22%
Start-up time to audible stabilisation______ ________ approx 3 sees
Rumble, DIN B wtd, L/R average (sec spectrum) SOdB
Arm section
Approximate effective mass, inc screws, excl cartridge 6g 
Type/mass of headshell integrated optional cartridge
Geometric accuracy very good
Adjustments provided  ._________ _________________downforce
Finish and engineering very good/good 
Ease of assembly/set-up/use very good/very good/excellent 
Friction, typical lateral vertical 35mg/20mg
Bias compensation method internal fixed spring 
Bias force, rim/centre (set to l.5g elliptical)400mg/420mg 
Downforce calibration error, Ig/Zg +0.06g/±0.06g 
Cue drift, Smm ascent/descent____________ low, 1.2 secs/0.8 sees
Arm resonances____________________________________ see graph
Subjective sound 4uality— 
Arm damping________ _  . _ ._ __________________________none
System as a whole
Size (wxdxh)/clearance for lid rear 44xJ3x9.5cm/none 
Ease of use  excellent 
Typical acoustic breakthrough and resonances very good
Subjective sound quality of complete system____________ average
Hum level/acoustic feedback very good/very good
Vibration sensitivity/shock resistance very good/very good 
Estimated typical purchase price .._________________ £135

For graph references see issue No. 40

NEW TO HI-FI OR JUST UPGRADING?
If you are an experienced hi-fi buff, using Hi-Fi Choice just 
to check specifications and prices, you will probably know 
us, you may be one of our large family of regular 
customers. Please excuse us, therefore, for explaining yet 
again how we work.

If you are new to hi-fi you maynot realise the difference 
in approach, between good hi-fi specialist and mass­
market multiples.

First we spend time with you, we have comfortable 
demonstration rooms separate from the sales area. Here 
we listen carefully to what you have to say, ask the relevant 
questions to provide the base of information and dismiss 
your requirements.

We are then able to identify the best course to take and 
we will demonstrate equipment that suits you, your home, 
and your pocket.

Notwithstanding all the care taken prior to your 
purchase, we are also willing to offer home trial where 
appropriate, and to allow exchange of any items genuinely 
found unsuitable.

Our aim, at the end of the transaction is to have a 
completely happy customer; we are sure that is what the 
customer would like too. It's 09r best advert, and certainly 
makes for a pleasant working environment.

And that's where we come in! All this takes a little time, 
so we work an appointment system. If you would like to see 
what we can do for you, ring or write, and book one oi the 
demonstration rooms.

linnaxis

DOUG 

rn^^w 
m-n

Kingsway Studios, 
Kingsway North, Warrington.
Padgate 828009 
Closed all day Thursday

So come to Varrington home of Wodka and Doug 
Brady Hi-fi or Beatie your way to Liverpool 
whichever is more convenient. My staff and I 
will do our best to serve you right.

Hin MABKEfS

W. .A.

rnww
UON

401 Smithdown Road, 
Liverpool U5 3JJ. 
Tel: (051) 73 6859 
Closed all day Wednesday
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DUAL CS5054 and CS5054 DELUXE
Hayden Laboratories Ltd, Hayden House, Chiltern Hill, Chalfont St Peter, Bucks.

-Tel: (07S3) 888447 •

I
n production now for a number of years, 
the SOS 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 four 
foam-damped coil springs, the current models 
featuring a higher spring rate than the samples 
reviewed here. 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 SOS 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 
S05-2 version and is now fitted with a special 
detachable headshell with quite firm fixing. The 
Deluxe has better looks and a lower resonance 
construction, with a substantial wooden plinth 
finished in ‘black ash’ vinyl. Both versions come 

complete with a compatible Ortofon cartridge.

Lab Report
A notable feature of the latest S05 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, 
lOg including mounting hardware, the headshell 
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 twist to the arm 
resulted in audible bearing 'clicking. Biasing was 
accurate and downforce calibration acceptable. 
Arm structural resonances were charted with the 
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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 505’s sound was tuneful, 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 is still managing to maintain a 
reasonably competitive position despite price 
rises, and provides a competent hi-fi sound. It 
may therefore continue to be recommended as 
a complete package with the OMJO cartridge.
For graph references see issue No 43

Test Results
Type . -emi auto, belt-drive, subchassis
Platter mass/damping _____ , _ .  ____0.85kg/good
Finish and engineering very good/good
Type of mains connecting leads ________ 2 core/phonos and earth
Speed options . __ ________ _ _ .___ ___ .variable, 33/45rpm
Wow and flutter (DIN peak wtd sigma 2) .__________ .. 0.075%
Wow and flutter (lin peak wtd O.Z-6Hz/6JOOHz) ____0.95%/0.08%
Absolute speed error  _______ ___________ 2_______ _-0.1%
Speed drift, I hour/load variation _ . .... +0.065%/-0.2%
Stan-up time to audible stabilisation ,______ _ __________2.4 sees
Rumble, DIN B wtd, UR average (see spectrum) ____-721-74dB
Arm section
Approximate effective mass, inc screws, excl cartridge !Og 
Type/mass of headshell special <letachable/40g 
Geometric accuracy
Adjustments provided______________ . overhangfoffset
Finish an<l engineering___________________ ... very goodfgooJ
Ease of assembly/set-up/use very good/very good/very gooJ 
Fricrion, typical lateral vertical ...___.____ _____40mg/20mg
Bias compensation method . . . ~prmg
Bias force, rim/centre (set to l.Sg ellipirnl) 225mg/225mg 
Downforce calibration error, Ig/lg-0.12gl-0.2g 
Cue drift, 8mm ascenc/Jesceni  very slight, 3.5 secs/3.0 sees 
Arm resonances .. . . _ _ . ._____________ __ .. ,iiverage +
Subjective sounJ 4ualiry average +
Arm damping decoupled counterweight
System as a whole
Size (wxdxh)Zclearance for lid rear 43.5x 37 xl4cml7cm 
Ease of use ^ood
Typical acoustic breakthrough and resonances awrage +
Subjective sound quality of complete system ___________ .average*
Hum level/acoustic feedback_______ __________________ good/good 
Vibration sensitivity/shock resistance _____________„^wnod/good
Estimated typical purchase price ¡120 (Deluxe, £140)

ACOUSTICSWE BELIEVE THAT THESE TURNTABLES REPRESENT THE BEST SOUND QUALITY AND VALUE FOR MONEY AT THEIR RESPECTIVE PRICES
DUALCS505 

AWARD
AR EB101 
AWARD

REVOLVER 
AWARD

MANTICORE 
MANTRA

THE SUPERB ELITE ROCK II IS NOW AVAILABLE 
WITH ELECTRONIC POWER SUPPLY! 
ALSO IN STOCK 
ALL KEF REFERENCE RANGE UP TO 107 ALL 
MUSICAL FIDELITY RANGE (A-1 to A370) 
AND MUCH MOREWHETHER YOU ARE LP OR CD YOU CAN HEAR IT HERE!!!

2 WESTGATE ROTHERHAM 0709 370666
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DUALCS5000
Hayden Laboratories, Hayden House, Chiltern Hill, Chalfont St Peter, Bucks. 

---------- TEL: (0753) 888447-----------

T
he player capable of accommo­
dating 78rpm discs is a rare bird 
these days, and no one who loves 
music should lightly dismiss the 
marvels locked in those ancient 

shellac grooves (remembering you need a special 
stylus), so Dual deserve credit on those grounds 
alone. (The only other we know of is a special 
78-only version of the Rega.) The 5000 is a large 
integrated player with a real wood plinth in a 
real wood colour, the top edges heavily radiused 
to give an attractive 'styled' appearance. The 
manually operated arm has good bearings but 
a deliberately highly decoupled counterweight, 
and the main vertical arm pillar was disturbingly 
flexible. It has a lightweight plastic detachable 
headshell which is reasonably rigid, but iron­
ically has extra mass loading added. Springs pro­
vide dialled-in downforce and bias 
compensation.

Some isolation from outside influence is pro­
vided by d Idigc i iLLcJ pld>LiL >ubdta»b, the 
foam-damped springing effective enough verti­
cally but rather stiff in rotation. Moreover, the 
substantial brushless servo DC motor is mounted 

on the subchassis alongside the platter and arm. 
The cast alloy platter is unbelievably elaborate, 
with extra rim mass added and a heavy mat. A 
substantial low resonance lid is fitted.

Lab Report
The medium mass arm offers good compatibility, 
and good bearing friction with firm bearings 
besides. Bias force was set a little high, but 
downforce calibration was good. The early break 
in the resonance sweep showed yet again the 
inherent rigidity compromise of a detachable 
headshell, while the treble range is reasonable, 
if down a little in level.

Rumble gave reasonable results, but the spec­
trogram showed numerous harmonics generated 
from the subchassis-mounted DC quartz motor. 
Start-up was pretty slow, but the other speed 
characteristics were all pretty good. Acoustic 
breakthrough was likewise respectable, but the 
stiff damped springs did allow some vibration 
through below 130Hz. The disc mechanteal im­
pulse showed quite good damping from the 
heavy mat, though there was some ringing in 
the trace nonetheless.
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Sound Quality
Overall, the sound was a little disappointing per­
haps, rating only average and perhaps reflecting 
rapidly improving standards elsewhere. The 
sound was fairly open with some depth and fair 
focus, but the bass was 'softened’ and 'bumpy' 
without much resolution, and the treble was a 
little untidy. Balance was fairly good, the sound 
seeming to suit classical material rather better 
than rock.

Conclusions
Full marks for the 78 facility, but a bit ordinary 
for the price elsewhere, the prospective pur­
chaser must make his own choice, depending 

on musical taste. The 5000 doesn’t merit full 
recommendation on price vs performance, but 

is pretty decent for all that.

Test Results
Motor section
Type electronics belt, subchassis
Planer mass/damping I .4kg/v good 
Finish/engineering v good/good 
Mains/connecring leads .___________ 2 core socket/phonos & earth
Speed options _______ .____________ . 33V1, 45,78rpm
Wow & flutter (DIN pk wtd) . ... _ _ _.0.08%
Wow/flutter (!in pk wtd) _ 0.14%/0.1%
Absolute speed error ..  0%
Speed drift/load variation  +0.1%/-0.15%
Start-up to stability______________ __ _ _ .______ 8 sees
Rumble. UR (DIN B wtd) ..... - 69dB/-77dB
Tonearrn
Effective mass IOg
Type/mass headshell ___ __ .... special detachable
Geometric accuracy ______ _ . ___v good
Adjustmenrs provided overhang/lateral
Finish/engineering _ . ...______________________________good
Ease of set-up/use  _  good/v good
Friction, (typical lar/vert)  20mgl<20mg
Bias method______ _________ spring slider
Bias force (rim/centre l.SgE) .    200mg/200mg
Downforce mor Ig/Zg_____ .__  . 0.05g/-0.05g
Cue drift, 8mm up/down __ ___  ... .. . _ __ncgl, I sees/I sees 
Arm resonances___________________________see cexc
Sound quality . _ _.__________________ ____ average
Arm damping   ewe decoupling
Whole System
Size (wxdxh)/lid at rear 44x40x12.Scm/Scm
EaseoOuse -------------------------------------------------------------------•good
Acoustic breakthrough, resonances v good
Sound quality____________ ___ . average
Hum/acoustic feedback ... . good/v good
Vibration, shock sensitivity________________________ f good/good
Typical price_____ ____________________ black £200, real oak £210

-•• ‘"
PiMAG

RAMG[t 10 diV
DUAL CS5000 RESNCE

STATUS PAUSED R"S'10

-io«____________________________________________ :----------■---------START: 50 Hx BU: -'5 H: STOP: 20 eee Hz

Toneann struccural resonances.

Disc edge mechanical shock.

DUAL CsSWrÙÌSl"87 Wi PAUSED0VLD

START! 8 Hz BUI 1.875 Hz STOP: 508 Hz

Rumble, mechanical above electrical hum.'

Breakthrough, acoustic above vibration.
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ELITE ROCK
Elite Townshend Ltd, Unit 2, NorthWeylands Industrial Estate, Molesey Road, 

--- HershamWalton-onthames, Surrey. Tel: (0932) 246850-----------

T
his totally unorthodox player has 
been steadily refined over a number 
of years, particularly in terms of 
finish quality. The Rock itself is a 
basic motor unit fitted with a 

unique arm damping trough and costing a rea­
sonable £299. This sits inside a separate £89 
plinth/cover unit, which has a good lid and a 
gilt coachwork stripe to break up the black mon­
otony. Add the optional £125 Merlin electronic 
power supply and £299 Excalibur arm and the 
package has hit a substantial £800+.

The damping trough is a substantial silicone- 
filled casting on the front edge of the plinth, 
and must be swung back in order to change 
discs. A headshell outrigger sits inside, damping 
arm movement and purportedly absorbing cart­
ridge vibration, turning the arm into something 
of a 'bridge'. Though one gets used to using the 
trough, silicone is messy stuff, accurate cueing 
is difficult and stylus cleaning awkward. The 
damping method certainly confers fine shock 
'tahil'ty, but needs care if disc warps are not to 
be a potential linearity problem. The Excalibur 
arm incorporates a damping paddle and large 
rigid tube. The bearings are deliberately slack, 
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so the whole behaves a little like a damped 
gravity unipivot. The arm is uncalibrated and 
the lever-weight bias compensation is damped 
— an unusual technique which will surely re­
duce its effectiveness.

Sitting on Sorbothane spheres to provide 
some vibration resistance, most of the Rock is 
made from Gypsum. Both plinth and 2kg platter 
are cast from this heavy and inert mineral, the 
latter having a bonded acrylic surface with a disc 
clamping system. The motor has a stepped 
pulley to give speed change without the need 
for Merlin, driving the platter via an O-ring 
cord. The main bearing is inverted, stainless 
steel running in a brass sleeve.

Lab Report
Arm geometric accuracy is fine, yet friction is 
not particularly good despite the loose bearings. 
The resonance impulse test gave a generally 
good result, though the break at 1.2kHz is quite 
severe, and the treble range seemed over- 
aupprc33cd. Effective mass measured a Ljuile liigli 
14.8g — probably well suited to Decca cartridges 
which are likely partners.

Motor rumble is well suppressed and speed 



accuracy good too, though slowing under load 
could have been better; start up is slow but wow 
and flutter quite respectable. Acoustic break­
through is very well controlled, though vibration 
shows some problems around 60-70Hz. The 
mechanical disc impulse showed outstanding 
disc damping, with total control, but this was 
accompanied by 75kHz platter rocking, fort­
unately decaying fairly quickly.

Sound Quality
The Rock has a quite distinctive sound that was 
rated good overall, and is worth trying for this 
reason alone. Stable with 'rock solid’ bass and 
low overall levels of coloration, rhythmic dy­
namics were also praised, but image depth 
seemed noticeably flattened. A slightly 'spiny, 
'grainy' top end focused our suspicions on the 
arm bearings. While it followed the flow of the 
music very well, the overall dynamic ‘window’ 
seemed somehow constricted, with a loss of 
transparency.

Conclusions
The Rock itself is clearly worth considering: in­
genious in many ways, it has its own unique 
strengths, shows evidence of decent engineering 
in the lab performance, and has good sound 
quality. However, the Excalibur looks rather 
expensive.

Test Results
Motor section
Type electronic, belt-drive, solid
Platter mass/damping 2kg/very good
Finish and engineering . .. .......... very good
Type of mains connecting leads __3 core remote/phonos and earth 
Speed options _____________________________________33*/j/4Srpm
Wow and flutter (DIN peak wtd sigma 2) ._________________ 0.07% 
Wow and flutter (lin peak wed 0.2-6Hz/6-300Hz) ____ 0.23%/0.07%
Absolute speed error_______ .. ..___ _____________________ 0%
Speed drift, 1 hour/load variation 0.13%/-0.30%
Scart-up time to audible stabilisation ______ . . 5 sees
Rumble, DIN B wtd, UR average (see spectrum) ____ -77/-82dB
Arm section
Approximate effective mass, inc screws, excl cartridge ______ l4.8g
Type/mass of headshell . .___________ .fixed, with damping paddle
Geometric accuracy .  ______________ _ __________  very good
Adjustments provided height
Finish and engineering t._._______________very good/good bearings
Ease of assembly/set-up/use______________________________ average
Friction, typical lateral vertical 45mg/40mg
Bias compensation method . ___ thread and lever
Bias force, rim/centre (set to 1.Sg elliptical) l70mg/130mg 
Downforce calibration error, lg/2g n.a.
Cue drift, 8mm ascent/descent none, 0.5 secs/2 sees
Arm resonances_____________________________ ___________ good
Subjective sound quality ........... _ ..______ ._ ____above average

Arm damping strong, hcadshcll trough
System as a whole
Size (wxdxh)/clearance for lid rear 44xJ7x 14cm/7cm 
Ease of use average 
Typical acoustic breakthrough and resonances----------------very good
Subjective sound quality of complete system----------- good 
Hum levellacousiic feedback _ --------------- ..gooJ+Zvery good
Vibration sensitivity/shock resisrance  -- ----- „good/excellenr
Estimated typical purchase price ____________£299-£822 (see rext)

Toneann structural resonances.

Disc edge mechanical shock.

EUTE «8^6 Wf dBV

STAPTt 0 Hz BU: 1.875 Hz STOP« 500 Hz

Rumble. mechanical above electrical hum.

Breakthrough, acoustic above vibration.
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EMINENT TECHNOWGY
Automation Sciences, Co 20 Little Oaddesden, Berkhamsted, Herts, Hp4 ipa. 

---------- Tel : (04284) 2786-----------

O
ne of only two air-bearing linear­
tracking tonearms available in 
the UK (the breed thrives in 
California), such arms are funda­
mentally different from lever/ 

pivot arms in several ways. Avoiding bias forces, 
they need no compensation, but suffer different 
lateral and vertical inertias while their centre 
of mass moves slightly during play/. (For more 
details, see Aircangent review).

The Eminent Technology is curiously shaped, 
and finished in a rather dull, matt grey/. Based 
largely on precision plastics mouldings, the main 
pillar section grasps the arm tube proper in a 
fist-like grip, air-lubricated of course. The arm 
itself is a dog-leg through the bearing, with the 
arm tube one side and counterweight the other: 
consequently the stylus drag acts asymmetrically 
through the air-bearing. The metal tube was rat­
her scruffy in appearance, with limited mount­
ing rigidity/, but had a decent diameter tube, 
while the counterweight was heavily decoupled 
laterally/.

Effective mass is a sensible 9g vertically/, but 
the high lateral value suggests low compliance 
types are best. The cue worked satisfactorily/, but 
some means of siring a noisy airpump out of ear­
shot needs to be found, and set-up is inevitably 
tricky and time consuming.

Lab Report
Banishing lateral friction is vital for a passive 
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linear arm to work properly/, and the air-bearing 
seems to be the effective solution, giving effec­
tively zero friction and play, but not without 
some difficulties minimising leadout wire torque. 
With main modes clustered around 750Hz, and 
good HF behaviour, the resonance performance 
was very good.

Sound Quality
Clearly one of the best sounding tonearms avail­
able, stereo imaging was most impressive - 
wide, open and transparent, with fine focus. Bass 
was even and lively, if lacking a little 'slam, the 
midband was very uncoloured, and the treble 
lucid and a little lively/.

Conclusions
Despite practical reservations over set-up and 
use difficulties, the Eminent clearly delivers 
ample sound quality to justify recommendation 
at its admittedly high price.

Test Results
Tonearm
Effecrive mass (approx)_____________ _________ __9 (ven/30g (lat)
Type/mass headshell_______________ ___________________ . fixed
Geometric accuracy excellent 
Adjustments provided height, overhang, tilt 
Finish/engineering___________________  _ _______good
Ease of set-up/use____________________ . . difficult/average
Friction (typical lat ven) approx SOmg lead-torque 
Bias method n/r
Bias force (rim/centre, l .SgE)_________________ ._____________n/r
Downforce error lg/2g  uncalibrated 
Cue drift, Smm up/down negl, adjustable
Arrn resonances_______________ ________________ . __ v good
Sound quality v good
Arm damping______________________. seismic counterweight



Arms and now turntables

-for lovers of music

The turntable used by Alphason Designs Ltd for development of the HR-lOOS 
Reference pick-up arm is now available in a highly developed form, known as the 
Alphason Sonata.
The forerunner to the Sonata was first constructed in 1979 as the Alphason test bed 
for use in development work.
Since then the turntable has been refined asnew materials and techniques have been 
made available culminating in a very high performance turntable which when 
combined with the HR-lOOS Reference pick-up arm will provide endless hours of 
enjoyable listening to true music in the home.

For further details contact:
Alphason Designs Limited, 190-192 Wigan Road, Euxton, Nr. Chorley Lanes. England PR? 6JW 
Telephone: Chorley (02572) 76626
USA & CANADA: May Audio Marketing, 646 Boul, Guimond, Longueuil, Quebec, J4G IP8.
Telephone: 514 651 57CJ1



HELIUS ORION 2
Helius Designs, The White House, Aldington, Evesham, Worcs wr! i sub.

- TEL: (0386) 830083

T
he Orion's most obvious feature is 
the massive bearing assembly, mil­
led from a substantial aluminium 
block. And as with some Audio- 
Technica models, the bearing ver­

tical pivot plane has been placed below the 
stylus tip to aid tracking stability. The bearing 
is an unusual design whereby the horizontal and 
vertical components are effectively concentrated 
on a single point. When correctly set, the 
Helius 'tri-ball' system provides zero play and 
no secondary rattles. Inertial masses may be 
balanced around this unified pivot (not to be 
confused with a 'unipivot' since this one is rigid 
except in the two desired planes), conferring 
benefits as regards the wider distribution of 
structural resonances.

A large threaded rod supports the rear 
counterweight assembly using multiple weights 
screwed on and contra-locked for final setting; 
synthetic inserts damp the rod and counter­
weight m:m interface.

The alloy tube main arm beam, has a larger 
diameter first section to distribute vibrational 
modes. The standard Helius right-angled alloy 
50

cartridge platform is fitted.
Both the arm base and the cue platform are 

made of solid metal, possessing minimum self­
resonance. Thread-and-weight lever bias comp­
ensation is fitted and, as with downforce, this 
is uncalibrated.

Lab Report
Effective mass was estimated at llg, and the arm 
is therefore classed as a medium mass design. 
Helius stress the concept of differential masses, 
giving an effective mass of 8g in the vertical 
plane and 12g laterally. They state that the arm 
will accept cartridges from 5-40cu compliance 
— in effect almost any modern design.

Geometric accuracy was excellent, the slotted 
headshell providing ready adjustment of offset 
angle and overhang. Although no slack whatso­
ever was detectable in the bearings, friction 
levels in both planes were exemplary.

Set to 'minimum' the bias was found to be 
uppropriatc fur a l.5g Juwufu1Le, auJ little extra 
will be required for the usual 1.8-2.0g downforce 
moving-coil cartridge.

Resonant behaviour was well ordered, show-



ing a highly favourable energy trend. It did, how­
ever, demonstrate some resonances, with that 
at 200Hz probably a bearing/counterweight 
mode, and that at 800Hz the main tube — a 
usefully high frequency. The low capacitance 
leads were usefully flexible and carried good 
quality plugs.

Sound Quality
On audition there was little doubt concerning 
the high calibre of this tonearm. The bass was 
particularly good, showing depth, weight, even­
ness and good articulation. The midband was 
neutral as well as transparent, matching the 
unexaggerated musical treble register. Stereo was 
very good and the overall sound sweet and 
tonally well-balanced. Compared with certain 
other models, however, the Orion could sound 
less 'sharp’, which some could interpret as 
'softness’ on its part.

Conclusions
The current series maintains Helius’ reputation 
for fine sound quality. The arm is excellently 

engineered with rigid bearings, free from slack. 
It remains very expensive but the level of per­
formance deserves recommendation.
Note: The height adjustment was extremely awk­
ward.

Test Results
Approximate effective mass, inc screws, excl cartridge________ _Ilg
Type/mass of headshell non-detachable 
Geometric accuracy ■ vtlIFT.i

Adjustments provided _____ __________ —height/overhang/offset
Finish and engineering ____ ____________ __ „excdlent/excdlent
Ease of assembly/setting-up/use wry good/poorlavemge
Friction, typical latera\/venical<20mg/<20mg 
Bias compensation method uncalibrateJ thread and lever 
Bias force, rim/centre (set to l.5g elliptical) l75rng/225rng 
Downforce calibration error-, lg/2g uncalibrated
Cue drifl, Smm ascent/descent 0.75secs/10secs
Arm resonances _________________________________________good
Subjective sound 4uali1y very good
Arm damping none
Esiim<1red lypical purchase priee £490 standard

For graph references see issue Nu. 40

THE MICHELL CONNECTION
"The ultimate connectors for all quality speaker cables"

SPEAKER CLIP 
ADAPTOR

You ain't heard nothin' yet, folks! GET THE CONNECTIONI

JA Michell Engineering Ud
;: The ba.; S’r^"ï E rer.amw __ a H&n^"Msbae , Eng.ana 

TFTi:phFTe j[-9n n:'I

WESTWOOD & MASON
OXFORD'S ONLY SPECIALIST HJ-FI SHOP

Westwood and Mason only sell hi-fi equipment, we have 
no video's, televisions, computers, fridges or cookers. 
But if you want the best possible sound system, we have 
the widest choice of real hi-fi — not music centres and 
rack systems. You can hear the very best equipment by 
appointment in our separate demonstration lounge. Our 
demonstration stock includes ooHd leading British designs 
like the Quad Electrostatic ESL-63, KEF RO? and Linn 
Isobarik Loudspeakers — Linn LP12 and Rega Plana 
Turntables — Nairn and Quad Amplifiers — Mission 
Compact Disc Players.
We stock: A&R D Creek D Denon D Dual D Epos D Heybrook o 
Kef o Linn o Nairn D Nytech D Quad D Logic D MorduanbShort 
D Rega D Rotel D Spendor D Systemdek D Tannoy D Wharfedale 
D Yamaha D Marantz D Ortofon D Nakamichi D TDK D Sennheiser 
D and many more.

WESTWOOD AND MASON (OXFORD) LTD
46 GEORGE STREET, OXFORD.

Tel: (0855) 247783
Demonstrations by appointment please. Closed Thursday
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HEYBROOK TT2
Mecom Acoustics, Knighton Hill, Wembury, Plymouth, Devon.

-T el (0752) 863188- •

H eybrook have recently introduced 
an optional electronic power 
supply upgrade, but it arrived too 
late to assess its performance.

The very strongly constructed
plinth is only cut away for the arm leads, motor 
and associated wiring. Suspended on three 
multi-tum coil springs, the subchassis can be 
aligned from above.

The closely-toleranced main bearing consists 
of a steel shaft 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. The TT2 suspension is 
set on the firm side, to provide better control, 
while a fairly stiff short belt has been chosen 
as likely to minimise wow effects. The main 
subchassis modes are in the 4.5 to 5Hz 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. 

and wow separately. The deck ran fast by an ac­
ceptable 0.5%, while high torque was shown by 
the good 0.18% slowing under load test.

DIN B weighted rumble was very low, but 
spectrum analysis did show some moderate 
motor-related mechanical frequency com­
ponents.

Sound Quality
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.

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.

Test Results
Mocor unit 

Type belt-drive, subchassis 
Planer mass/damping  ______ _________________ _2.6kg/average +
Finish and engineering  very good/excellenr
Type of mains connecting leads__________________________ 3 core
Speed options_________________ ______ manual change, 33/45rpm
Wow and flutter (DIN peak wtd sigma 2) 'Iha I
Wow and flutter (lin peak wtd 0.2-6Hzl6I00Hz) ____ 0.07%10.08%
Absolute.speed error........................... ...+ 0.5%
Speed drift, I hour/load variation __________ _ <0.1%/-0.18%
Start-up time to audible stabilisation______ _____________Li' sees
Rumble, DIN B wtd, LIR average -801-78dB
Size (wxdxh)/clearance for lid rear 44xJ7xl5.Scm/6cm 
Ease of use ______________________________________________ good
Typical acoustic breakthrough and resonances very good
Subjective sound quality of complete system_______________gm ha
Hum level/acuustic feedback_________________ very good/very good
Vibration sensitivity/shock resistance very good/fairly good
Estimated typical purchase price  ISO

For graph references see issue No 43

Lab Report
A fine weighted wow and flutter figure was 
recorded, with equally good results for the flutter
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MPs that are
definitely worth 

listening to.

NAGAOKA... 1i
MPs that keep their promise.

PATH GROUP PLC, DESBOROUGH INDUSTRIAL PARK. DESBOROUGH PARK ROAD, HIGH WYCOMBE. BUCKS 
TELEPHONE: 01 •969 2514 (0494) 459981TELEX: 8814198 FAX: Ol -278 6954



KUZMA
Automation Sciences Co, 20 Little Gaodesden, Berkhamsted, Herts Hp4 ipa.

- Tel(044284)2786

B
uilt like a tank (or a tractor according 
to one disenchanted dealer whose 
bias and cue fell apart), this £250 
Yugoslavian arm could be the audio­
phile bargain of 1987. Its macho 

build and stove-enamelled finish makes Zeta and 
the Mechanic look puny — not just in terms of 
the dimensions of the beam and bearing hous­
ing, but in the generous, high contact area 
bearings themselves, which showed no evidence 
of play. The massive stainless steel main pillar 
is compatible with Linn mounts, though the 
high total mass of this arm (clkg) could give bal­
ancing problems with some sprung subchassis 
turntables. The large diameter main tube looks 
very strong, the countenveight is clamped rigid, 
and a cast headshell is fixed in place. And the 
icing on the cake is the fitting of full van den 
Hui cable as standard.

Lab Report
The bearings were free of play, yet also had low 
friction. Despite appearances, effective mass is 
only 14.Sg, so cartridge compatibility is good. 
The resonance spectrogram is quite promising: 
the 480Hz counterweight is a little severe, as 
is the main beam at a high 1kHz, but energy 
is well maintained and controlled in the upper 
range.
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Sound Quality
The Kuzma gave the classic performance 
expected of a good heavyweight, rating 'very 
good' overall. Solid and dynamic, it also con­
veyed delicacy and subtlety, assisted by the high 
quality wiring. Exceptional bass weight and 
‘speed’ plus fine transparency were accompanied 
by minor coloration and ‘untidiness.

Conclusions
It may not match the lighter subchassis turn­
tables too well, and we have some misgiving 
regarding consistency of build, but this massively 
built arm has practically all the right ingredients 
plus a fine sound at a very realistic price, and 
may be firmly recommended.

Test Results
Tonearm
Effective mass (approx) 14.Sg
Type/mass heaJshell _____________________________  .______ fixeJ
Geometric accuracy v gooJ
Adjusnnents provided height,overhang, lateral 
Finish/engineering ________________________________ j;ood/average
Ease of/set-up/use . - ________ ,_____ ______ —s  /average
Friction (typical lar/ver)t___________________ __ ... .60mg/10mg
Bias method  thread & lever 
Bias force (rim/centre, l .SgE) 150mg/200rng 
Downforce error Ig/lg ______________________ ._____ uncalibrated
Cue drift, Smm up/down slight/1 sec/8 sees 
Arm resonances__________________ _____________________v good
Sound quality___________________ ____  ____________ ___ v good
Arm damping________________________ .___________________ none
Typical price____________________________________________£250

RANGE: 10 dBY STATUS! PAUSEDKUSMA ARM RESONANC IH1SIU

-100STARTI 30 Hz

Toneann structural resonances.



LINNLVPLUS
Linn Products Ltd, 257 Drakemire Drive, Castlemilk, G lasgow G4S 9sz.

■ Tel: (041) 634 0371

Sound Quality
Comparative listening tests showed an improve­
ment over the LVX. Midrange coloration 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 B^ik cartridge, 
earns a warm recommendation.

Test Results

L
inn felt that the detachable head­
shell fitting on their L^VX represen­
ted a weakness, so decided to pro­
duce the Plus. Here the headshell 
has been rigidly and permanently 

factory fitted and is rigidly as well as 
permanently fixed. A feature of this relatively 
inexpensive Japanese-made product is the in­
clusion of the current Basik cartridge, a 
competent performer which retails at £18 when 
purchased as a separate item.

Lab Report
Effective mass with hardware was around 13g, 
balancing a typical cartridge and suited to low 
or medium compliance. The geometry was fine, 
and it proved easy to set up, and a current 
sample showed fine friction levels. The bias 
correction was estimated at an appropriate 
230mg rim and 260mg centre.

Downforce calibration was fine, though cue 
descent a trifle slow. Measured with the Basik 

cartridge installed, the cartridge-coupled arm 
resonances were charted. The result was notably 
smooth, showing good resonance behaviour 
with the first mode at 620Hz.

Arm section
Approximate effective mass, inc screws, excl cartridge J3g
Type/mass of headshell ._____________________________fixeJ
Geometric accuracy .... . ---------------- very good
Adjustments provided _________________ height/overhang/offset
Finish and engineering____________________..- ...... .. . .very good
Ease of assembly/set-up/use  very g<x>d
Friction, typical lateral/vertical .... 35mg/10mg
Bias compensation method . internal spring
Bias force, rim/centre (set to 1.Sg elliptical)230mg/260mg 
Downforce calibration error, lg/2g . . . +0.Jg/+0.!Sg
Cue drift, 8mm ascent/descent . ... 1.0 secs/3.5 sees
Arm resonances  ... LOod
Subjective sound quality____________ _ _______________ ;ood +
Arm damping....................... .. ___ decoupled counterweighr
Estimated typical purchase price ___ J29

For graph references see issue No. 40
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LINN SONDEK LP12
Linn Products Ltd, 257 Drakemire Drive, Glasgow G45 9sz.

- TeL:041-6340371----------

N
ow well into a second decade of 
production, the Linn has become 
something of an institution. The 
design was originally quite closely 
based on the classic Thorens 

TD150, but Linn’s policy of continuous develop­
ment means that current Sondek capabilities are 
far removed from the earliest examples, even 
though the appearance has been pretty well un­
changed over the years. While Linn have con­
tinued to make detail revisions, it is now some 
four years since the last major modification, 
known as 'Valhalla', which effectively isolated 
the motor electronically from the mains supply.

To return to basic features, the LPJ2 comprises 
a straightforward full subchassis belt-driven 
turntable unit capable of accepting a variety of 
high quality tonearms. Deceptively simple in 
design, long experience with the product has 
shown that it has been subjected to such a high 
level of detailed development and refinement 
that almost every component down to the 
humblest screw fixings can be shown to have 
a significant effect on the performance of the 
whole.

A substantial main bearing has a hardened 
spindle ground to a slightly radiused point 
bearing on a thrust plate. High density ITFE 
sleeves in the bearing provide sufficient rigidity 
and very low rotational noise levels. The two- 
piece platter of considerable mass, is cast in 
Mazak and turned to close tolerances, and a 
special grade of black felt is used for the mat. 
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Even now, considerable care is needed in setting 
up an LPJ2 in a final installation, and the help 
of an experienced dealer is virtually mandatory.

Lab Report
Our assessment of disc damping showed that 
although the initial transient was poorly damped 
by the felt mat, the impulse died away quickly 
thereafter; this a good result. Earlier measure­
ments comparing the frequency transform of the 
felt mat versus an absorbent one showed that 
while the 'composition' mat produced greater 
attenuation, its frequency response was uneven, 
while that of the felt was more uniform, 
suggesting lower overall coloration.

'Valhalla'has made its mark on the motor 
results with excellent wow and flutter, plus 
significantly lower linear wow. Absolute speed 
and accuracy was satisfactory, while loss under 
load was a very good 0.13%, and DIN weighted 
rumble was a superb -80dB. In fact the 
spectrograms for residual measuring system noise 
and for the Sondek itself were very similar, and 
to check this result the two were submitted to 
subtraction — no mains related rumble com­
ponents remained!

As regards vibration isolation or acoustic 
breakthrough, the LP12 was not the very best 
we have tested, but measurements did confirm 
a high standard for these parameters nonethe­
less. Shock resistance was also quite good, with 
both acoustic feedback and hum very good.

Sound Quality
A decade ago it was considered heresy to suggest 
that turntables could make a ‘sound' at all, but 
the Sondek has been the leading exponent in 
demonstrating just how different the subjective 
performances can actually be. It scored a very 
fine rating on audition, notwithstanding some 
mild spectral imbalance and coloration; a con­
sumer who feels that absolute tonal neutrality 
is paramount is entitled to reject the LP12, but 
should be made aware of the importance of 
certain other factors. For example, the LPJ2 has 



long generated a feeling of 'involvement' with 
the music for reasons that are only partly 
becoming understood.

After careful and prolonged listening the LPl2 
was found to excel in its ability to retain the 
timing, tempo, rhythm and pitch of complex 
percussive sections, failure here producing some 
loss of interest on the part of the listener. 
Additional qualities included good post­
transient decay producing 'transparent silences' 
between successive notes, and these were all too 
often obscured by 'hangover' in other models. 
The felt mat also provided a level of tonal 
integration of bass and treble now considered 
optimum for the deck. The improvements have 
noticeably helped control the mild upper bass 
excess, particularly when used with a current 
lttok. The lttok arm still produces a top class 
sound with the Sondek; the SME V arm also 
matched it well.Conclusions
While many other analogue turntable 
companies appear to be treading water, Linn 
have continued to advance the standard of their 
LP12, offering better focus, intertransient 

silences, stability and solidity. Pitch and rhythm 
remain excellent, though this does depend on 
precise dressing of the arm cable. Alternatively, 
very stiff or very compliant arm cables may affect 
the subchassis dynamics, but a good dealer 
should be able to sort this out. A strong recom­
mendation is maintained for this fine turntable.Test Results
Type manual, belt-drive, synchronous moror, subchassis 
Platte-r mass/damping___ _______ - - ________ 4.lkg/gooJ
Finish and engineering_____________________ excellent/cxcellcnt
Type of mains connecting leads . _______________ 2 core
Speed options 33rpm
Wow and flutter (DIN peak wtd sigma 2) 0.06%
Wow and flutter (LIN peak wed 0.2-61 lz/6-lOOHz) _0.09%/0.05% 
Absolute speed error-0.2%
Speed drift, I hour/load variation 4uart-liKked/-0.l3% 
Stan-up time to audible srabilisarion 6 sees
Rumble, DIN B wid, L/R average -80dB
Size (wxJxh)/clcar,mce fm liJ rear _____ 44.Sx 16x 15cm/5.5cm
Euseofuse gtx>d
Typical acousiic breakthrough anJ resonances very good
Subjective sound 4uali1y of complete syslem excellent
Hum level/acouslic feedback ___ .„.very good/very good
Vibmiion sensitivily/shock resistance very good/goo<l 
Esiimate<l typical purchase price afromosia, £450

(other finishes: walnut, £462; hlack, £474; rosewood, £495)

For graph references, see issue No. 43
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LINN ITTOK LVII
Linn Products Ltd, 257 Drakemi re Drive, Glasgow G4S 9sz. 

------------ TEL041-6340371------------

W
hen first released, the LVII 
immediately established an 
enviable reputation for excel­
lent engineering, sound qual­
ity and technical perform­

ance. The current version still resembles the 
original arm, despite some minor constructional 
changes which have helped maintain a com­
petitive state of 'tune'.

This rigid fixed-head tonearm carries the rela­
tively truthful label 'Direct Coupled' referring 
to its ability to directly couple the cartridge 
mounting to the subchassis arm board. Con­
sidering the requirements for high sensitivity in 
two planes of freedom at the bearings, this is 
no mean feat of engineering. While we would 
not encourage careless handling, experience of 
a number of ltwks suggests that they are not only 
consistently well adjusted but also fairly robust 
compared with many other models.

At close on a 14g effective mass including 
hardware, this design fits the upper end of the 
medium-mass group, best suited to cartridges in 
the 8-16cu compliance range. Providing a strong 
foundation for cartridge mounting, the cast 

magnesium headshell carries a very well 
designed non-resonant finger lift.

This arm proved convenient to use, effective 
cueing system that avoids unwanted subchassis 
shock effects. In marked contrast to the majority 
of upmarket audiophile designs, the Itwk comes 
fitted with well calibrated and respectably 
accurate dials for both downforce and bias, the 
latter adjustable during play.

Lab Report
Geometric accuracy was considered excellent, 
with a properly square headshell and adjustment 
for overhang, lateral angle and height. The 
alignment is in fact virtually optimised for our 
two point minimal subjective distortion 
criterion. Finish and engineering were both 
excellent and the arm proved easy to assemble, 
set up and use. Friction was superb at around 
lOmg or less in both planes, with no detectable 
slack. Biasing was in the correct ratio if 
marginally low in our estimation (based on a 
normal elliptical stylus), but downforce was well 
within the required tolerance. The cue worked 
well with a sensible rate and negligible drift.
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Arm resonances were classed as very good with 
the first main flexure deferred to a high 1kHz, 
suggesting remarkable rigidity.

As has been noted previously', the close nature 
of the coupling between arm and mounting 
board means that the latter becomes influential 
on the final sound quality.

Sound Quality
The overall rating remains a secure 'very good' 
but as with all acoustic components the final 
result obviously represents some sort of balanced 
compromise. In our view the Ittok's strengths 
lie in its subjective speed of response to trans­
ients, its fine transparency,, and its ability to 
reveal atmosphere, depth and fine detail. On 
audition, the bass achieved a fine standard with 
good extension and drive, while the treble was 
also revealing of detail if very slightly brash and 
forward at times. A trace of upper-mid hardness 
was also noted, with stereo focus suffering mild 
dilution. The importance of this depends on the 
final combination of equipment chosen.

Conclusions
A top-quality universal tonearm, recent minor 

improvements in fixings, counterweight tight­
ness and form, plus a revised cable with superior 
fittings have all helped maintain a highly com­
petitive performance. Suitable for many turn­
tables, it performs at its best on the current 
LPJ2, where the combination exceeds the sum 
of the parts.

This superbly engineered and finished arm 
remains strongly recommended. Experiments 
with alternative cables may prove rewarding but 
beware of upsetting the suspension dynamics of 
the LPJ2.

Test Results
Tonearm

Appmximaie effective mass, inc screws, excl cartridge _____est. 13.5g
Type/mass of headshell _ nim-detachahle
Geomerric accuracy__________________ .. ..________ excellent
A<ljusimcnts provided  height/overhang/lareml angle 
Finish and engineering excellent/excdlent
Ease of assembly/setting-up/use very good/v.good/v.good 
Friction, rypical lareral/vertical _____ Jess than JOmg/lcss than !Omg
Bias compensation method internal spring 
Bias force, rim/centre (set (o l.Sg elliptical) !75mg/195mg 
Downforce calibraiion error-, lg/2g less than 0.03g/0.038g 
Cue drifr, Smm ascenr/descenr negligible, 0.8 secs/1.8 sees
Arm resonances------------------------- ... wry good
Subjective sound quality------------ . ...very good
Lead capacitance/damping merhod 100 pF'/none
Estimated typical purchase price£399, black £458

For graph references see issue No. 40

Audio Videononics ^Te/ep,„3„’ 
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LINN AXIS
Linn PRODUCTS Ltd, 257 Drakemire Drive, Castlemilk, Glasgow G45 9sz.

-TeL:041-634 0371

D
oubtless driven by the 
determinism of a decade's 
healthy growth, Linn have finally 
released a medium priced 
integrated turntable, their 

unparalleled reputation ensuring that it recieves 
considerable attention. From first sight the £300 
Axis is immediately and obviously a Linn, 
neater, smaller, more compact and modem­
looking than the timeless Sondek. The plinth 
is finished in a classy textured 'black ash’ vinyl; 
the top plate is a chameleon grey piece of 12mm 
MDF; and the lid is a cheap polystyrene affair. 
The arm is the familiar detachable-head Basik 
LVX model, with a neat leadout wire clip on 
the plinth.

Internal design and engineering shows a 
thoroughly impressive combination of inno­
vation, cost effectiveness and excellence. The 
motor (a series wound version of that used in 
the LP12) and elaborate power supply are PCB- 

mounterl with heatsink rnnling at the rear of 
the plinth. The 33/45 supply uses a bi-phase 
oscillator and voltage tamping to provide high 
initial start-up voltage, reducing the power and 
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consequent vibration when the player is up to 
speed. The crown wheel pulley, hub, bearing and 
platter are all familiar to those who know the 
LP12 — the only significant compromise being 
the substitution of less dense aluminium for 
Mazak in the platter/hub.

Instead of Sondek's classic suspended 
subchassis operating below the arm/cartridge 
resonance, Axis has a clever system which 
isolates the top plate, platter and arm above 
about 20Hz, using a self-centring rubber mem­
brane arrangement, a foolproof (even dealer­
proof) arrangement that should ensure a long 
term accurate set-up.

Lab Report
The arm has been covered extensively in the 
past. The detachable head comprises tube 
rigidity and resonance behaviour compared to 
the Basik Plus and others in its class, but bearing 
quality, geometry, calibration and the like are 
all up to the murk.

Rumble measured well enough, higher fre­
quency motor breakthrough being notably 
absent. Start-up time was slow, and slowing



under load only reasonable. Weighted wow and 
flutter was very good, but linear wow measured 
a poorer than average 0.24%. The disc impulse 
showed the expected felt mat effect on the 
initial transient, with only slight, low amplitude 
ringing thereafter. The breakthrough results were 
both very good, except at very low frequencies.

Sound Quality
Axis not only looks like a Linn, it sounds like 
one as well, rating 'good’ overall, which is im­
pressive for the price. Lacking the full weight 
and authority of the LPJ2, the bass was still very 
even and tuneful.

Essentially lively in character, with good 
dynamics, 'speed’ and timing, there was slight 
treble 'coarseness’ and midband 'thickening’. 
Stereo imaging was a little 'forward’, but with 
decent focus and depth.

Conclusions
Setting new performance standards for £300 this 
cleverly engineered and thoroughly competent 
performer has a sound quality that is not far 
behind the LP12 in many respects. The hassle 
free set-up is a major consistency benefit, and 
the competitive price could give new impetus 
to the vinyl disc medium. Frankly, it deserves 
the Basik Plus tonearm, but is strongly 
recommended nonetheless.

Test Results
Motor section
Type . ................. ...............................electronic, belt, semi-subchassis
Planer mass/damping l.Skg/good
Finish and engineering . ... ___ ...__________________v good
Type of mains connecting leads 3-pin socket/phonos and earth 
Speed options __________________ variable, 33*/j/45rpm
Wow and flutter (DIN peak wtd sigma 2)0.05% 

Wow and flutter (!in peak wtd 0.Z-6Hz/6-300Hz) ____ 0.24%/0.07%
Absolute speed error+0.47% 
Speed drift, I hour/load variation 0%/-0.2%
Starr-up time to audible stabilisation ._______________10 sees
Rumble, DIN B wtd, UR average (see spectrum) ____ -74/-78dB
Arm section
Approximate effective mass 12.Sg
Type/mass of headshell________________ . special detachablei7g
Geometric accuracy__________________________ .______________ v good
Adjustments provided___________________ height, overhang, lateral
Finish and engineering  v good/good 
Ease of assembly/set-up/use . . . lood/v good
Friction, typical lateral vertical Omg/lOmg
Bias compensation method ___________ dial spring
Bias force, rim/centre (sec to l.Sg elliptical) 150mg/150mg 
Downforce calibration error, lg/2g .______ „-0.lg/-0.lg
Cue drift, 8mm ascent/descent______________ __ negl, I secs/3 sees 
Arm resonances______________ . .________________ _____________good
Subjective sound quality  ________ ________________________good
Arm damping ............. _ __________clwt decoupling

System as a whole
Size (wxdxh)/lid at rear__________________ 44.Sxl4.Sx36cm/6cm
Easeofuse •good
Typical acoustic breakthrough and resonances good
Sound quality _ _______ ________ .------------------- ------------------------ iood
Hum level/acoustic feedback ______ _________________ good+
Vibration sensitivity/shock resistance ______ .--------------v good/good
Estimated typical purchase price____________________________ .-.300

Disc edge mechanical shock

Rumble, mechanical above electrical hum

Breakthrough, acoustic above vibration
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WGIC TEMPO/ELECTRONIC/DATUM II
Logic International Ltd, 19 Hurlbutt Road, Heathcote Industrial Estate, Warwick 

---------- CV34 6TD. Tel (0926) 20302----------

B
ack after a brief absence, Logic have 
revived the Tempo as their popular- 
priced turntable, and offer it with 
mains or electronic drive, and with 
Datum II or Datum S arms, at a cor­

responding range of price points, none of which 
makes reviewing any easier. For convenience we 
cover the Tempo/Datum II here, while the S arm 
can be found over the page.

Tempo is unusual in having a large solid plinth 
which floats on softly sprung legs. This confers 
slightly inebriate handling qualities but also 
gives good vibration rejection. And fine arm 
termination afforded by inch thick MDE The 
plinth-mounted motor is carefully decoupled at 
its mounting, and the lid is good quality vinyl 
with sensible hinges, but the main bearing did 
allow Imm play at the platter edge. Suspension 
adjustment is straightforward.

Datum II has a highish effective mass better 
suited to lowish compliance cartridges. If lacking 
some of the engineering subtlety of the S, it 
offers rhe same rigid tiihp and bearing6 with a 
substantial headshell and tightly decoupled 
counterweight. The compact base matches a 
Linn cutout.
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Lab Report
The II had tight bearings and negligible fric­
tion. Geometry and downforce calibration were 
both accurate, but bias compensation was a little 
high and cue descent rather slow. The resonance 
trace shows the first main mode at a high 
c900Hz, with quite good control through the 
midband, and rather 'peaky' but well main­
tained treble energy.

Rumble was quite respectable, on figures and 
analysis. Wow and flutter was good though lin­
ear wow could be improved. Slowing under load 
was also below par, and recovery caused some 
overshoot. The system’s good stability and the 
vinyl damping effectiveness of the phenolic 
platter is seen in the disc impulse spectrogram. 
Both acoustic and vibration breakthrough were 
very good, and largely comparable with a good 
subchassis design.

Sound Quality
The various Tempo variations tditgeJ fium 'above 
average’ through to 'good; largely according to 
price but also depending upon personal prefer­
ences — the turntable upgrade tending to imp-



rove bass and mid, the arm change mid and top. 
The general character is lively and exciting, a 
little 'full' perhaps, but with a solid, clear and 
open midband, with good stereo staging. Treble 
was a bit 'tizzy' and lacked a little 'crispness' 
(Datum II), but was still better than most at its 
price.

Toneann structural resonances.Conclusions
The complications of permutations are made 
easier to handle when it is clear that all work 
very well at their respective price points, and 
the various upgrades were logical and effective. 
Good engineering and presentation, simple set­
up, decent measured performance and fine 
sound quality for the price merit Best Buy rating, 
each and severally . . .

Test Results
Motor section
Type ._ _______ _________manual electonic belt, decoupled plinth
Platter mass/damping .____________________ l.Skg/good
finish/engineering__. ---------------------------------- v good
Mains/connecting leads 2 core/phonos and earth 
Speed options ______ ...____________ variable, 33Vj/45rpm
Wow & flutter (DIN pk wrd) ..._  .. ...._______________ 0.06%
Wow!Ouiter (!in pk wtd) 0.18%/0.06%
Absolute speed error . ___________ +0.05%
Speed drifr/load variation___ ___  ...____________negl/0.3%
Start-up w stability__ . _________ ______________ 3.5 sees
Rumble l/R (DIN B wtd) -72/-76JB
Tonearm
Effective mass (approx)_____ ._______________________________ l5g 
Type/mass headshell ___________ __________________ fixed
Geometric accuracy  v good
Adjustments provided ...._________________ height overhang,lateml
Finish/engineering excellent 
Ease of set-up/use  ___________ ____ ___ ._______________ goo<l
Friction (typical lar/vert)____________   20rng/!Omg
Bias method___________________________ ___________dial spring
Bias force (rim/centre, l.SgE)____________ _________ 225mg/275mg
Downforce error lg/2g___________________ O/+O.lg
Cue drift, 8mm up/down___________________ ..mild, l secs/4 sees
Arm resonances___________________ ___________________ f good
Subjective sound quality .. _ _______________________ go(xl
Arm damping .. _______ .__ ___ .___________  . _ ._  none
Whole system
Size (wxdxh)/lid at rear 46.Sx36x1Scm/5.Scm
Easeof —   . .  _______________ fgood
Acoustic breakthrough, resonance:' ____„_ _____________ v good
Sound quality above average good+ (see text}
Hum/acoustic feedback .. .._________________ v good
Vibration shock sensitivity . ... .. _ v good/fair
Typical price___ ... _ ... . .. from £240 manual inc Dll

RANG(I -30 di\/ STATUS1 PAUSED

STARTI 0 Hz BUs 1.875 Hz STOPS 588 Hz

Rumble. mechanical above electrical hum.

STARTs 8 Hz BUS 1.875 Hz STOPS 588 Hz

Breakthrough, acoustic above vibration.
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WGIC GEMINI/DATUMS
Logic International Ltd, 19 Hurlbutt Road, Heathcote Industrial Estate, Warwick

CV346TD.
-T EL: (0926) 20302- •

A
vailable with Datum Sor Datum 
II arms at £700 and £600 respec­
tively, Gemini is a brand new and 
elaborate subchassis turntable. 
Two synchronised motors are 

sited either side of the bearing/hub to 
'counterbalance the variable torque forces that 
can otherwise operate asymmetrically on the 
suspension system’. Regrettably, a side effect is 
high hum beneath the cartridge.

The universally applicable Datum S arm 
includes the generous aluminium tube and bear­
ing housing of Datum II, but with more tightly 
toleranced bearings, a tungsten counterweight 
and milled headshell with stronger arm bond­
ing. Internal and connecting wiring are both 
high quality van den Hui, and the mounting 
base is Linn-compatible, though pillars are not 
interchangeable. Effective mass is on the high 
side, only really suited to the less compliant 
moving-coil cartridges.

Om pw-p^diirtinn Gpmirii i5 a neat unit, well 
finished in black with a worthwhile attempt at 
styling. Electronic twin quartz speeds are 
selected from a top control panel. The platter 
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is a filled phenolic plastic, properly balanced 
with an integral aluminium hub to match the 
crowned motor pulleys, and with a textured top 
surface for use without a mat (with access holes 
for belt fitting). The belt is soft and flexible, and 
the main bearing has a hardened steel captive 
ball and low friction plastic liners. The 
aluminium girder subchassis is suspended on 
three foam-damped springs, finger adjustable 
from beneath. The compact design requires 
circular arm mounting bosses, and constricts 
lead dressing.

Lab Report
The arm measured very well on friction, and 
was generally well finished, with slightly high 
bias compensation. The resonance trend looks 
very good, with well-controlled breaks in the 
midband but a little extra 'liveliness' in the 
treble.

The electronic rumble shown in the spectro­
gram ic a function of the 3Ccond motor lying 
too close to the arm traverse. The main bearing 
alone only contributed -77/-SldB, but the 
extra hum resulted in an unacceptable 66/66dB.



Wow and flutter was also unexceptional, and 
again one wonders about the two motors. 
Acoustic breakthrough measured very well, but 
vibration showed some LF breakthrough below 
lOOHz. The disc impulse shows good initial 
damping but some low frequency 'float’.

Sound Quality
Assessed on Gemini and elsewhere, the Datum 
S arm sounds a little bit special, helped 
undoubtedly by its high quality cabling to a very 
good rating. Fine extended bass with a well con- 
rrolled midband provides a solid foundation for 
fine depth, focus and transparency. Not the 
tidiest-sounding arm the treble was a little 
explicit, but with good air and life.

The Gemini as a whole fared less well, but still 
managed a 'good’ rating overall. Tonally neutral, 
the sound was a little relentless and a bit 'slow’, 
lacking full integration and somewhat muddled 
in the bass, without real authority and ‘slam’. 
The mid was clear and clean, quite airy with 
some sparkle.

Conclusions
Whereas the Datum S is a clear recommend­
ation, joining a select handful that offer very 
good sound quality, the Gemini is currently 
disappointing. It has the potential to make a 
good turntable, but is currently the victim of 
its own cleverness, and in need of further 
development.

Test Results
Motor section
Type ___ ___ _. - .___ ,__ , _____ electronic, belt, subchassis
Platter mass/damping ...._______l.5kg/good
Finish/engineering  v good
Mains/connecting leads 3 core
Speed options variable, 33Vj/45rpm
Wow & flutter (DIN pk wtd) ... 0.17%
Wow/flutter (lin pk wtd) 0.24%/0.06%
Absolute speed error____ ... . +0.21%
Speed drift/load variation . _ _ .. —0.08%/—0.2% 
Scarr-up to stability .. _ .. ___ 3.5 sees
Rumble L/R (DIN B wtd) —66/—66dB(see text)
Tonearm
Effective mass (approx) . __  ___ _____ _ ___ l5g
Type/mass headshell — ___ ,, _ __ _ __ fixed
Geometric accuracy ___ __ .   „ „v good
Adjustments provided    .________„height, overhang, lateral
Finish/engineering excellent
Ease of set-up/use .... . _ _____ aood
Friction, {typical lac/vert)_________________________ ZOmgl<IOmg
Bias method _ ._ _____________________________ __dial spring
B;as force (dm/cenrre. l.5gE) ________________ .... 225mg/275mg
Downforce error. Ig/lg 0%/+0.2%
Cue drift, 8mm updown _____________ >ome, l secs/3 sees
Arm resonances _ . .... _________ v good

Sound quality v good
Arm damping -na e cw
Whole system
Size (wxdxh)/lid at rear 43x35xl3.5cm/6cm
EaseoOuse ■< I
Acoustic breakthrough resonances_____ ______ ________ ..._ v good
Sound quality is-J
Hum/acoustic feedback _______________________poor/v good
Vibration, shock sensitivity e»11 dd good
Typical price , ,____ ..._______ „^700 (sec text) (Datum S £230)

Tonearm structural resonances.

Disc edge mechanical shock.

Rumble, mechanical above electrical hum.

RANG(i 9 dlV STATUS1 PAUSEDAiHfVH LOGIC Ci[l'llll IRKTR R/1SI te

STARTI 9 Hz BUI 1.875 Hz STOP: 508 Hz

Breakthrough, acoustic above vibration.



MANTICORE MANTRA
Manticore Systems Engineering Ltd, The Courtyard, 56c Shortmead Street, 

Biggleswade, Bedfordshire sgi8 oap.

---- Tel0767 318437---------

M
anticore is a new name to Hi­
Fi Choice, though their princi­
pals have had a somewhat 
chequered history over a 
number of years, and the 

Mantra too has evolved over several years. This 
£300 integrated subchassis player has a version 
of the fine Rega RB250 tonearm, and was also 
supplied with an AT95E cartridge. While the 
black wood veneer finish is rather bulky and 
severe, initial inspection was very promising 
from an engineering point of view. Rega’s in­
fluence is again seen in the thick plate glass 
platter and felt mat. These rest on three metal 
studs in the top of the belt-carrying plastic inner 
hub; the tight main bearing is a hardened steel 
shaft running on a thrust ball in a brass housing.

The motor has a stepped crowned pulley, 
allowing manual speed change by moving the 
fairly elastic flat belt. The subchassis is metal, 
with additional girder reinforcement, and was 
piupedy >el-uJJ widi geueially favuwaLle >ptiug 
characteristics. The armboard is MDF wood 
composite, the lid heavy, non-resonant PVC, 
and the overall standard of finish entirely 
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presentable.

Lab Report
The arm is already well known. It has fine, tight, 
low-friction bearings and good calibration and 
ergonomics. The single-casting headshell/beam/ 
bearing housing shows impressive rigidity with 
good resonance properties, albeit with minor 
awkwardness in adjusting arm height. An effect­
ive mass of 12g suits most good cartridges.

Most of the rumble spectrum spikes are hum- 
related and due to the test rig, but the motor 
contributed a -46dB component at 200Hz. In 
other respects the rumble performance was very 
competent. Though start-up is quite slow, 
variation under load is commendably slight, 
indicating good motor torque characteristics. 
Absolute speed is very slightly slow, while wow 
and flutter speed variations measured very well.

The acoustic breakthrough spectrum is very 
good indeed, while the vibration breakthrough 
i> abu guuJ Lliuugli iL b pu»iLle Lu JeLecL suiiie 

spring harmonics of the main 3-SHz subchassis 
modes. The mechanical disc impulse test shows 
an initial behaviour typical of a felt mat system,



plus some continuing mild platter rocking.

Sound Qua lit’y
Used ‘straight from the box’, the results were 
surprisingly good, considering the very modest 
cartridge fitted. Replacing the latter (with 
something costing about 100 times the price!) 
confirmed the favourable initial impressions. All 
listeners commented on the clarity and open­
ness of the sound, particularly in the midrange, 
where detail and focus are pretty good by even 
the best standards. The bass received a little 
criticism, ‘speed and ‘slam’ being rated a trifle 
below the best.

Conclusions
Whatever water may have run under the bridge, 
it is clear that the Mantra is a very fine package, 
deserving strong recommendation. Sound and 
sensible engineering is reflected in the com­
petent lab performance, while its own particular 
character gives a sound quality as good or better 
than its immediate price competition, and 
better than a number of more costly designs. 
The fine tonearm completes the player.

Toneann srrncwral resonances.

Test Results
Motor section
Type manual, belt-drive, subchassis
Platter mass/damping 2.46kg/average 
Finish and engineering very good
Type of mains connecting leads 3 core/phonos
Speed options 33V3/45rpm
Wow and flutter (DIN peak wtd sigma 2)0.05% 
Wow and nutter (lin peak wtd 0.2-6Hz/6-300Hz) ____ 0.16%/0.08%
Absolute speed error-038% 
Speed drift, 1 hour/load variation -0.13%/-0.10% 
Start-up time to audible stabilisation . _ _____________ 5 secs
Rumble, DIN B wtd, UR average (see spectrum) ____ -7Z/-76dB
Arm section
Approximate effective mass, inc screws, excl cartridge 12g 
Type/mass of headshell . . ... n.a.
Geometric accuracy very good
Adjustments provided _ overhang. lateral angle
Finish and engineering esielk-nt

Ease of assembly/set-up/use _ . .______________ very good/good
Friction, typical lateral vertical. _________________ <20mg/<20mg
Bias compensation method _____ . magnertc
Bias force, rim/centre (set to l.5g elliptical) 150mg/220mg 
Downforce calibration error, lg/2g „<0.15g/<0.2g 
Cue drift, 8mm ascent/descent low, 1 sec/3 sees 
Arm resonances ___________________________ goo<d +
Subjective sound quality   . . good
Arm damping . oane c/wt decoupling
System as a whole
Size (wxdx h)/dearance for lid rear 46x78x15cm/7cm 
Ease of use ______ _____________________________________ average
Typical acoustic breakthrough and resonances---------------- very good
Subjective sound quality of complete system______________ good
Hum level/acoustic feedback .   ______ good + /very good
Vibration sensitivity/shock resistance good/good 
Estimated typical purchase price  .£300

Rumble, mechanical above electrical hum.
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MICHELL SYNCHRO
J.A. Michell Engineering Ltd, 2 Theobald Street, Borehamwood Hertfordshire wd6 4FE . 

------------TEL: 01-953 0771------------

T
he Michell Synchro has been 
around some time now, but for 1987 
it is fitted with the fine Rega RB250 
arm as a £300 package, or for £230 
without, and has changed spring 

rates for the subchassis suspension. It is a most 
distinctive design — glass sculpture is not every­
one's cup of tea — but it will certainly enhance 
some types of decor, and is exquisitely finished.

The motor unit is based on a thick, green 
acrylic platform with multi-turn springs sup­
porting a cast 'steering wheel' subchassis with 
an outrigger extension for the tonearm on a 
circular disc. A plate glass platter fits almost 
flush with the ‘wheel’, and takes its drive from 
a peripheral O-ring belt and a stepped pulley 
synchronous motor; the main bearing is tightly 
toleranced. However, the platter is only lightly 
damped by the felt mat and is inclined to 'ring’. 
And while the subchassis does guard against 
vibration, its dynamic> provide virtually nn 

stability. The whole unit is preferably cone­
mounted, and is supplied with a nice, 
acoustically 'dead' lid.
68

Lab Report
The arm is already well known. It has fine, tight, 
low-friction bearings and good calibration and 
ergonomics. The single-casting headshell/beam/ 
bearing housing showed impressive rigidity with 
good resonance properties, albeit with minor 
awkwardness in adjusting arm height. An effect­
ive mass of 12g suits most good cartridges.

The motor was less encouraging. Mild sub­
chassis instability is reflected in a poor wow and 
flutter figure of 0.18%, which must be regarded 
as marginal in high fidelity terms. Rumble was 
reasonable but showed a significant channel 
imbalance. while the spectrogram reveals a 
motor component of 60Hz periodicity at 
-36dB. The disc mechanical impulse test 
showed pretty good early control, typical of the 
felt mat, but some mild prolonged ringing at 
100Hz. Vibration and acoustic breakthrough 
were overall pretty good, though a spring 
rmhJpm i< tpvpalpn at )0()H7

Sound Quality
The Synchro scored a straight average rating,



which is fair enough considering the price and 
beautiful presentation, but which must also be 
considered disappointing in view of the prom­
ising ingredients. The RB250 does not seem to 
give of its best in this combination, and the 
sound was mildly coloured by overhang in the 
midband, a loss of dynamics, space and 'air', and 
suppressed depth. The bass was a strong feature, 
but the overall effect was somewhat uninvolving.

Conclusions
Well you pays your money so yours is the choice. 
The Synchro doesn’t quite make it on sound 
quality, and shows a few technical weaknesses. 
But it doesn’t disgrace itself either and the 
standards of finish and presentation are superb, 
so if the eye of the beholder is suitably seduced, 
then why not ... ?

Test Results

Toneann structural resorunces.

Motor section
Type_____________________ manual, belt-drive, subchassis
Platter mass/Jmnping _ 2.lkg/average
Finish and engineering_____________________ excellent/very good
Type of mains connecting leads _ __ 2 core/phonos
SpeeJ options 33Vi/45rpm 
Wow and Hurter (DIN peak wrd sigma 2) ".IS",
Wow an<l flutter (\in peak wrd 0.2-6Hz/6-300Hz) „
Absolute speed error+ 0.16% 
Speed drift, I hour/load variation +0.33%/-0.2%
Srnn-up time ro audibk srabilisarion 4 sees
Rumhle, DIN B wid, L/R average (see spectrum) ____ —73/—82JB
Arm section
Approximate effective mass. inc screws. excl cartridge ________ l2g 
Type/mass of headshell , _____ =____ __ . _  ____ fixed
Geometric accuracy very good
Adjustments provided lateral, overhang 
Finish and engineering___________ .___ excellent
Ease of assembly/set-up/use  very gooJ 
Fricrion, typical lateral vertical<20mg/<20mg 
Bias compensation method . . ... __ , magneric
Bias force, rim/cenrre (ser to l.Sg elliprical) J60mg/225mg 
Downforce calibration error, lg/2g <0.15gl<-0.2g
Cue drift, Bmm ascenr/descenr mild, I sec/3 sees 
Arm resonances____ _____________ ___________ =_______ very good
Subjective sound quality . average (in system)
Arm damping  decoupled counterweight
System as a whole
Size (wxdxh)/clearance for lid rear 46x 37x 14.5cm/8cm 
Ease of use _ _____ .. .... __________________ good
Typical acoustic breakthrough and resonances very good
Subjecrive sound quality of complete system average 
Hum level/acouscic feedback . . good/very good
Vibration sensitivity/shock resistance .. good + /fair 
Estimated typical purchase price  £300 (inc. arm)

Disc edge mechanical shock.

RANGtl -Je d8V STATUS1 PAUStt'flifWíi MCHl SYHCRD RUMBlt RMSi 18

START! 0 Hz BU! 1.075 Hz STOP! 500 Hz

Rumble, mechanical above electrical hum.

Breakthrough, acoustic above vibration.
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MICHELL GYRODEC
J.A. Michell Engineering Ltd, 2 Theobald Street, Borehamwood, Hertfordshire wd6 4fe.

--------- Tel: 01-953 0771---------

N
ow with different subchassis 
springs and a new acrylic mat, 
the Gyrodec offers something dif­
ferent in style with fine finish at 
a high but not exceptional price. 

Mounted on a substantial acrylic base/lid which 
has spiked feet, a large metal cast subchassis sits 
on widely spaced springs around the platter 
periphery. However, any problems of high stiff­
ness are largely avoided by the very high total 
mass — the platter weighing 4.Skg with its ad­
ditional spinning weights. A disc clamp stresses 
the disc into close mat contact.

Setting up is pretty simple with everything 
exposed. The substantial Papst motor has a small 
stepped pulley and drives the outside of the 
platter directly using twin rubber cords, with 
manual speed change. Michell have been re­
searching different materials for optimum arm 
termination, and can supply a wide range to suit 
different models.

Lab Report
A partial retest was carried out on this model 
which has already measured well in most re­
in

spects in earlier reviews. Start up time and 
slowing under load are both now sensible, their 
previous figures halved, while rumble, wow and 
flutter are all good. The two disc impulse graphs 
show the improvement in initial platter damp^ 
ing with the acrylic mat, but the platter rocking 
mode is still a minor weakness. Acoustic break­
through is excellent, but the vibration tests show 
up a slight subchassis spring resonances.

Sound Quality
Rated 'good’ overall, the Gyrodec has a decent, 
extended, powerful bass and a generally neutral 
midrange, but somehow lacks the 'see through’ 
transparency of the very best current systems, 
and is inclined to sound slightly slow and 
lacking in 'life.

Conclusions
On straightforward price versus sound quality 
the Liyrodec misses by a small margin, but it is 
a doughty performer nonetheless, and is far from 
overpriced when considering its finish. If the 
appearance appeals, it is a very realistic option.



Test Results
Motor section
Type______ ____________ ._____ ______ manual, belt-drive, subchassis 
Platter mass/damping___ _ __________ ____ .___ 4.Skg/cxcellent
Finish and engineering very good/excellent 
Type of mains connecting leads_________________ _2 core remote
Speed options 33\/i/45rpm 
Wow and flutter (DIN peak wtd sigma Z)0.1% 
Wow and fluttec (!in peak wtd 0.2-6Hz/6-300Hz) ____ 0.06%/0.04%
Absolute speed error -0.08%
Speed drift, I hour/load variarion—0.004%/—0.15% 
Starr-up time to audible stabilisation 3.5 sees
Rumble, DIN B wrd, L/R average (see spectrum)— 77dB
System as a whole
Size (wxdxh)/clearancc for lid rear 53x42xl9cm/14cm
Ease of use ...   _____________ _________________„iool
Typical acoustic breakrhrough and resonances excellent 
Subjective sound quality of complete system______________ good
Hum level/acoustic feedback very good/excellent

Disc impulse, new’ acrylic mar

Vibration sensirivity/shock resistance excellent/very good
Estimated typical pur-chase price___________ ______________£595

'IA!Yll PAUSED

Breakthrough, acoustic above vibration.

TURNTABLES WHICH PUT THE 
CAT AMONG THE PIGEONS!

AVAILABLE FROM STOCK

^TONBRIDGE \/*TD C^SULTANTS
6 High Street. Tunbidge Wells, Kent TN. lUX 

Telephone [0892/ 24677

LINN___
SONDEK

Agents for: 
A&R Cambridge, Aiwa, Audio Technica, 

Bang & Olufsen, Beyer, Castle Acoustics, 
Celestion, Creek Audio, Dual, Epos, KEF, 
Linn Products, Meridian, Morduant Short, 

Nakamichi, Nairn Audi, Nytech Audio, 
Ortofon, Rega Research, Revox, Rotel, 
Sennheiser, Supex, Trio, Wharfedale, 

Yamaha.

Q \/

23 Bridge Street, Aberdeen AB1 2JL. 
Tel: (0224) 574\/4

THESOUND 
WORKS

Tell Sid He's Du Al 505 bucks 
cos this turntable is a GAS man 

(GAS=Great Audio Source)
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MISSION MECHANIC
Mission Electronics, Stonehill, Huntingdon, pei8 6ed.

---------- TEL: (0480) 57477-----------

A
fter a number of false starts and 
delays, the long promised Mission 
Mechanic tonearm has appeared, 
in what looks like a full pro­
duction form. With ex-Zeta per­

sonnel involved a common heritage is unmis- 
takeable. The Mechanic shares the same massive 
build, has a 'squared off bearing housing and 
even larger diameter arm tube — and even the 
same spring bias arrangement. Nostalgia brought 
a tear to the eye as a cartridge tag duly fell off 
after the first cartridge change — just as it did 
on the first Utas!

In other respects the Mechanic is fairly 
conventional, has a rigid coupled counter­
weight, and uses bearings that are on the small 
side for the scale of the rest of the structure, plus 
a cheap Japanese leadout set. In many respects 
it looks the business, but flatters to deceive. No 
downforce calibration is provided, and the 
mounting is Linn-compatible.

Lab Report
Though the bearings were tight, they also gave 
very high friction levels, which were 'notchy’ 
in the lateral plane. Bias compensation values 
were wrong as well. The effective mass is a high 
16.Sg, well suited to top moving-coil cartridges. 
The resonance trace was quite good, with the 
main beam modes at a high l.2-1.4kHz, though 

clumped somewhat together.

Sound Quality
Considering its pretensions and price, it was 
disappointing that the Mechanic only just 
scraped a 'good' rating. There was praise for the 
powerful bass and impressive speed and 
dynamics, offset by criticism of wayward imagery 
and loss of space and depth. The midrange 
sounded forward and hollow, the treble slightly 
'gritty.

Conclusions
How much of the disappointment resulted from 
the high friction bearings and how likely these 
are to recur will have to remain unanswered this 
time around. For the present the Mechanic 
doesn’t really make it at its high price, though 
it is clearly a potentially good performer.

Test Results
Approximate effective mass, inc screws, excl cartridge ______ 16.Sg
Type/mass of headshell__________________________________ fixed
Geometric accuracy very good
Adjustments provided _____________ . height, overhang, lateral
Finish and engineering _ ____________ _____ . . excellent
Ease of assembly/setting-up/use____________.... ____ good
Friction, typical lateral/vertical  180mg/100mg 
Bias compensation merhod ..dial spring
Bias force, rim/cenrre (set to l.Sg elliptical) 200mg/80mg 
Downforce calibration error, Ig/Zg _________ n/a'
Cue drift, Bmm ascent/descent moderate, 0.5 secs/2.5 sees
Arm resonances .   . . __ nood but 'clumped'
Subjective sound quality , ____ ,-ooJ
Arm damping __ ______ . ____ __ . none
Estimated typical purchase price_______... _____ . £600

RAHG£1 16 dBV STATUS! PAUS£D

Tonearm structural resonances.
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Three steps to heaven or 
'HOW TO BUY HI-FI IN LONDON'

THE demonstration Having discussed your needs, our consultant will 
demonstrate the most suitable equipment in our comfortable listening 

room. You can relax and listen to your favourite music whilst drinking our 
excellent coffee. You'll be able to find out exactly what the system does, 

and doesn't do, and explore all the options.

THE system We sell a carefully selected range, encompassing all the very 
best equipment on the market. Our systems cater for every budget, 

starting from around £300. Each system is perfectly matched to your own 
requirements, and will provide the best possible sound for your money.

THE installation We offer a full installation service, to guarantee that 
your chosen system sounds as good as it did in the shop. One of our fully 
trained staff will bring the equipment to your home, expertly set it up, and 

ensure that you understand how best to use and maintain it. We also 
supply a personal instruction manual with every system.

take advantage of these facilities at London's foremost specialist dealer ...

the cornflake shop
37 WINDMILL ST LONDON WIP IHH 01-631 0472

London's Roksan Specialists

We also Estock ... I REGA NAIM S.M.E. NAKAMICHI SUPEX DUAL WHARFEDALE MORDAUNT-SHORT BOYD EPOS YAMAHA



NAD5120
NAO Sales, CouSTEAu House, Greycaine Road, Watford, Herts wd2 4sb.

-TEL: (0923) 26499-

W
ith its price slashed a further 
20 per cent, the Czech-built 
NAO 5120 is now signifi­
cantly cheaper than its ob­
vious German rival, the Dual 

505. The NAO is now £90, including an 
Ortofon OMJO cartridge. We have re-auditioned 
it and checked the earlier arm friction problem 
incorporating the results in the existing review.

Amazing considering the price, this Czech 
built turntable has a true floating subchassis. 
The suspension needs no alignment, employ­
ing B&O style leaf springing. The lightweight 
pressed alloy platter is beefed up by a substan­
tial hard mat insert, bringing total mass to a still- 
modest l.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; 
stop and lift-off are automatic. The non-resonant 
lid is acrylic and the plastic plinth is supported 
on hard rubber feet.

Lab Report
This player achieved presentable wow and flutter 
results, 0.1% DIN peak weighted, while the sep­

arate flutter and wow contributions were well 
balanced. Absolute speed was acceptably close 
and slowing under load a satisfactory -0.28%. 
Rumble was poorer than expected at 
-68/-64dB, DIN B weighted; spectral analysis 
showed some motor harmonics at 100 and 
200Hz, sufficient to affect the DIN reading.

Vibration isolation was pretty good, but the 
light platter did not provide very strong acoustic 
breakthrough rejection, which peaked at 360Hz. 
The disc impulse response was also unpromising; 
the initial transient was handled well, but the 
platter continued ringing at several frequencies 
thereafter. Suspension dynamics were fairly 
good, if a touch 'whippy' in rotation.

Arm effective mass was 9.0g suiting the sup­
plied cartridge, while lateral friction measured 
a rather high 0.3g; as a result the bias compen­
sation value had to go unrecorded. Downforce 
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 
Leiug diaiLeJ wiLli Lite >upplieJ Onufun car­
tridge and hence representative of typical use 
conditions. The major break at 350Hz was part­
icularly severe, but there were no problems over 
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the rest of the range. When used as instructed 
the damper proved effective and was a useful 
extra in improving tracking and stability.

Sound Quality
Rating below average, this is still a fine result 
for the price, and comfortably better than the 
immediate competition. There is some sense of 
scale, and balance, coloration and articulation 
are quite competent. The bass is bouncy 
enough, but also in a 'rubbery’ sense, and 
imagery and focus are rather 'softened.

Conclusions
Clearly a Best Buy offering 'near hi-fi’ sound 
quality at an almost ludicrously low price, the 
reservations are the rather indifferent build 
quality and poor horizontal arm friction, which 
the customer should try to personally check. 
(Get the arm zero-balanced, using the stylus 
guard, and Blu-tack if necessary, and check for 
lateral freedom from friction.)
For graph references see issue No 40

Test Results
Type . _ . >emi auto, belt-drive, subchassis
Planer mass/damping l.ISkglavcrage
Finish and engineering very good/good 
Type of mains connecting leads _______ 2 core/phonos and earch
Speed options 33/45rpm
Wow and fluccer (DIN peak wtd sigma 2) 0.1% 
Wow and flutter (\in peak wrd 0.2-6Hz/6-300Hz) ___ 0.12%/0.12%
Absolute speed error _ _ _________________________ +0.25% 
Speed drift, I hour/load variarion synchorunous/-0.28% 
Scare-up time to audible scabilisarion ____ ______ .  .2.5 sees
Rumble, DIN B wtd, UR average (sec spectrum) ___ -68/-64dB
Arm section
Approximate effective mass, inc screws, cxcl canridge 9.0g 
Type/mass of headshe\I ____ _______________non-detachable/-
Geometric accuracy _______ _______________________ ^ood
Adjustments provided_______ . _ overhang/uffsel
Finish and engineering ________ -___ _ ___ .i.ood/fairly good
Ease of assembly/set-up/use________ .__._ .__________ very good 
Friction, typical lateral vertical 3ZOmgl<ZOmg 
Bias compensation method________________________ spring
Bias force, rim/centre (scr to l.Sg elliptical) >ee text
Downforce calibration error, lg/2g ..._____ _____ -0.15g/-0.3g
Cuc drift, 8mm ascent/descent . <0.5 secs/2.5 sees
Arm resonances _ poor
Subjective sound quality . . average —
Arm damping effective silicone dashpot
System as a whole
Size (wxdxh)/clearance for lid rear 42x 35.5xllcm/3cm 
Ease of use very good
Typical acoustic breakthrough and resonances _________average + 
Subjective sound quality of complete system _____ below average 
Hum level/acoustic feedback_____________________ ¿ood/good
Vibration sensitivity/shock resistance  ______ . j£ood/fairly good 
Estimated typical purchase price _________£89 (inc. OM JO cart.)

m usic made live...
Stockists of:-A&R, Aiwa, AR, Anston, Audio Lab, B&W Cambridge, Celestion, Dean, Denon, Dual, Epos, Exposure, Gale, HaflerHeybrook, Hitachi, Inca Tech, KFo Lmn, Logic, Luxman, Marantz, Meridian, Mission, Monitor Audio, Mgrt, NA:. Nakamichi, Nytech, Philips, QE:. Quad, Revolver Revox, Rogers, Rote/, Sond^, Tannoy, Tear, Thorens, Wharfda/e, Yamaha.
BARTLETTS
175 HOLLOWAY ROAD LONDON N7 TEL: 01-607 229612148
Access, Visa cards accepted.
Worldwide Export a speciality. Ask for a quotation.
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OAK/MITH ARM
Morn Marketing, 47 Armstrong Close, Wilstead, Bedford.

---------- TEL: (0234) 741152-----------

N
ow priced at £165, the latest Oak 
is fitted with a Moth (Rega 
RB250) arm, with claimed im­
provements in suppressing the 
motor-vibration rumble that has 

plagued this model in our past tests. This is a 
solid plinth design, with an inverted main 
bearing and red O-ring drive to the platter edge 
from a stepped pulley and powerful synchronous 
motor. The lid, which couples to the plinth and 
arm, is a cheap resonant affair.

Lab Report
The arm is already well known. It has fine, tight, 
low-friction bearings and good calibration and 
ergonomics. The single-casting headshell/ 
beam/bearing housing shows impressive rigidity 
with good resonance properties, albeit with 
minor awkwardness in adjusting arm height. An 
effective mass of 12g suits most good cartridges.

The motor vibration rumble problem is as bad 
as ever, as the spectrogram shows all too clearly. 
The relevant figures are now: total, -62/63dB; 
motor on, belt off, -66/-66dB; motor off, belt 
off, -76/-77dB; Disc damping was quite 
reasonable, but with some attendant platter 
rocking. Wow and flutter was quite inadequate, 
and the spectrograms show plenty of acoustic 

and even worse vibration breakthrough.

Sound Quality
Despite the prospect of an improvement by 
reason of the fine arm which is now fitted as 

• standard, this merely provided a clearer window 
onto the shortcoming of the motor unit. 
Limited bass extension and a certain treble 
confusion is accompanied by motor drone and 
lack of pitch stability, together with an un­
predictable dependency on siting.

Conclusions
New arm notwithstanding, our serious reser­
vations regarding motor performance are per­
petuated yet again, and in this respect the Oak 
fails to measure up to the improvements in 
performance found elsewhere in the market. 
Indeed it is a salutary lesson on the primacy of 
turntable over arm and cartridge. As a separate 
item the Moth arm is a clear Best Buy.

Test Results
Motor section
Type _ ____  .. manual, heir, solid
Planer mass/damping _________  _ _ .. l.Skg/fairly good
Finish and engineering .—.  ,— . . very good/good 
Type of mains connecting leads_____  ________ 2 core/phonos
Speed options  ... variable, 33/45rpm
Wow and flucter (DIN peak wrd sigma 2)  0.3%
Wow and flutter (lin peak wtd 0.Z^6Hz/6-300Hz)______ 0.46%/0.1%
Absolute speed error ... _________ 0.2%
Speed drift, l hour/load variation . . +0.1%/-0.2%
Start-up time to audible stabilisation  . .. 3 sees
Rumble, DIN B wed, UR average (see spectrum) ____ -62/-63dB
Arm section
Approximate effective mass, inc screws, excl cartridge Ilg 
Type/mass of headshell . ....... ..... n.a.
Geometric accuracy _. . . . ____ ... ..very good
Adjustments provided overhang, lateral angle
Finish and engineering excellent
Ltse uf asstiuUly/sci^up/usc vci y gvuJ/guuJ 
Friction, typical lateral vertical ____  _ <20mgl<20mg
Bias compensation method .-----------------—s- magnetic
Bias force, rim/centre (set co J.5g elliptical) l50mg/220mg 
Downforce calibration error, lg/2g ._ ,—<0.15gl<0.2g
Cue drift, Bmm ascent/descent_________ ________ low, I sec/3 sees

71'.



Arm resonances good 4- 
Subjective sound quality _________________________________good
Arm damping____________________________ some c/wt decoupling
System as a whole
Size (wxdxh)/clearance for lid rear 46x35xl4.5cm/7cm
Ease of use ______________________________________________ good
Typical acoustic breakthrough and resonances __ well below average 
Subjective sound quality of complete system ______ below average 
Hum level/acoustic feedback ______________________below average
Vibration sensitivity/shock resistance _________________ poor/good
Estimated typical purchase price __________________________ £165

oak ruMS^ge' -30 dBV PAUSED

Tonearm structural resonances.

STARTs 0 Hz BUI 1.875 Hz STOP! 500 Hz



PINK TRIANGLE PT TOO
Pink Triangle Projects Ltd, 4 Brunswick Villas, Camberwell, London ses 7RR. 

-----------TEL: 01-703 5498-----------

H
aving gone through a bad patch 
a year or so ago, Pink Triangle is 
back, featuring a new electronic 
2-speed power supply, a high 
power, low noise synchronous 

motor and a large acrylic drive pulley.The 
turntable uses a remote power supply, but speed 
switching is fitted on the plinth, using a special 
sensing lead. The familiar neat styling and bare 
acrylic platter with black plinth and Pink logos 
were reinforced on our sample by distinctive 
pink edging within the heavy fabricated cover, 
giving both good performance and a contemp­
orary Art Deco' appearance.

The Pink people have been paying much at­
tention to the terminations required to optimise 
the performance of various top arms, our sample 
being fitted with a baseplate for fitting the SME 
V. Another change is the fitting of phono 
sockets to the plinth and special flexible arm 
wiring within the plinth, so as to have as little 
influence d> IJu>>iLle U11 die Jynamic> u[ the 
very lightweight Pink subchassis. The new 
motor too seemed notably free of vibration, but 
a mild disappointment involved the failure of 

78

the power supply on one (early) sample.
The Triangle's formula involves using light­

weight materials throughout the suspension and 
platter — to the extent that the subchassis only 
levels itself properly when a disc is on the 
platter. The subchassis itself is an ovoid piece 
of Aerolam honeycomb, giving high stiffness 
with low mass, and this is suspended from three 
narrow springs, giving an inherently stable con­
figuration adjustable from nuts set in the plinth 
sides. The tight, high quality main bearing is 
similarly unusual, being an inverted self­
stabilising single point design, with ruby bearing 
surface.

Lab Report
When properly levelled, the PT 'TOO gave a 
very good rumble figure and an encouraging 
spectrum, the only significant mechanical 
contribution being a -43dB spike at lOOHz. 
The more powerful, better coupled motor 
ensures that the original Pink's 'slowing under 
load' bogey is now entirely a thing of the past. 
Torque is fine, and indeed the speed char­
acteristics throughout are very good indeed: 



negligible absolute error and drift, and fine wow 
and flutter performance, with quick start up.

The breakthrough characteristics are also 
generally very good, albeit with some vibration 
coupling around 60Hz and very mild acoustic 
and vibration at 390Hz. The fine mechanical 
disc impulse test result showed the effectiveness 
of the mat-less acrylic platter in damping disc 
vinyl. It also reveals the quick decay of the 
subchassis modes, and confirms the quality of 
the bearing platter engineering by the lack of 
rocking modes.

Sound Quality
The PT ^DO was particularly well received on 
the listening tests, and was immediately 
recognised as a major point of reference, giving 
a uniquely attractive combination of midrange 
transparency and exciting, lively dynamics. The 
sound was a little 'light' in character, lacking 
the 'weight' and 'slam' of some alternatives 
perhaps, but the lack of coloration plus fine 
midrange depth, focus, detail and air, was more 
than compensation for listeners in the context 
of the system used. In the bass it was notably 
even and articulate.

Conclusions
The Pink is back, and with something of a 
vengeance, offering a smart and attractive 
package with some exceptional strengths and 
very few weaknesses. The light suspended mass 
does not suit it to parallel tracking arms (sadly, 
for an Airtangent could be a mouthwatering 
combination), but even quite heavy pivoted 
arms (eg SME V) are accommodated without 
difficulty. Assuming the power supply problem 
was an isolated case, the lab performance con­
firms that earlier weaknesses are no more and 
overall performance is very good indeed. 
Listening suggests that the PT ^OO is the best 
we have heard in many areas, and a good match 
for the competition in other respects, so this 
revitalised motor unit merits firm recom­
mendation.

Test Results
Motor section
Type____________________________electronic, belt-drive, subchassis
Platter mass/damping ... ..------------------------------ !.?kg/very good
Finish and engineering-------------- ----------------- ------------- very good
Type of mains conneccing leads 3 core remote
Speed options 3 39/4 31 pm
Wow and flutter (DIN peak wrd sigma 2)
Wow and flutter (Jin peak wtd 0.2-6Hz/6-300Hz) ____ 0.13%/0.05%
Absolute speed error +0.08%
Speed drift, I hour/load variation-0.1>%/-0.15% 
Start-up time to audible stabilisation__ ,___ ____ _ _______ 3 sees
Rumble, DIN B wtd, UR average (see spectrum) ____-771-78dB
Size (wxdxh)/clearance for lid rear 45x39x 15.5cm/7cm 
Ease of use___ ___ ____ ______________ __ _______ cood
Typical acoustic breakchrough and resonances ex< client
Subjective sound quality of complete system very good 
Hum levellacouscic feedback--------------------------very good/excellent
Vibration sensitivity/shock resistance very good/fair
Escimated typical purchase price _________________________ £500

RANGE: -38 dBV STATUS: PAUSEDB>NAG PINK TRI 2 RUMBLE RMS:10

Rumble, mechanical above electrical hum.

Breakthrough, acoustic above vibration.
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„ . 0EDR232EN . _
QED Audio Products Ltd, 12ashford Industrial Estate, Shield Road, Ashford, 

■Middlesex tw!5 iau. Tel: Ashford46236-

E
ssentially unchanged from the year 
before, the 1987 QED does show clear 
all round improvements in manufac­
turing tolerances, to the benefit of its 
performance and appearance. Avail­

able in standard and electronic versions, we have 
re-auditioned the R232EN.

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 toleranced while a black felt mat provides 
disc support. The overall finish — satin black 
with gold lettering — is very good, while oper­
ating speeds are conveniently set by front panel 
push buttons.

The tonearm is a modem design and now has 
slotted headshell fixings for more accurate align­
ment. It comes fitted 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 deiign objective was to offer a complete 
and foolproof integrated player with all compon­
ents properly fitted, aligned and sonically 
balanced.

Lab Report
While the cartridge was not subjected to full 
test it was found to give a more than satisfactory 
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 
resonances, showing good control with the 
major mode of 600Hz. Effective mass lay in the 
medium category at approximately 12g, in­
cluding hardware. Well-aligned, the arm sho-wed 
moderate friction levels, sensible degrees of 
downforce and bias correction, 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 for 
the type. Acoustic breakthrough was well hand­
led though not to subchassis standards (note that 
the graph was taken with lid detached).

Speed measurements showed marginally better 
results than those of the nan-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
With some panel disagreement, the 232EN just 
scraped into this year's above average category 
(a rather tougher task than it was a year ago). 
The sound was impressively 'tight' and tidy, with 
good focus, imagery and transparency. Slightly 
' splashy' in the treble, the bass was lively and 
well differentiated, lacking a little in wcighL diiJ 
extension.
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Conclusions
Scoring only fractionally behind the top marks 
in its class, the QED is a decent well-balanced 
and nicely presented all-rounder. This latest 
sample shows fine finish and build quality, so 
our recommendation continues, with the non­
electronic version representing the better value.

Test Results
Motor section Integrated turntable
Type ___  . .____________________________ belt-drive, electronic
Planer mass/damping I.Okg/fair
Finish and engineering___________________ fairly good/fairly good
Type of mains connecting leads_____________ . 3 core/phonos
Speed options 33/4Srpm
Wow and flutter (DIN peak wtd sigma Z)_________________ 0.12%
Wow and nuttcr (\in peak wrd O.Z-6Hzl6-300Hz) ____ 0.20%/0.10%
Absolute speed error-1.6% 
Speed drift, I hour/load variation-1.0%/-0.3% 
Sran-up time ro audible stabilisation ... 3.0 sccs
Rumble, DIN B wtd, UR average (sec spectrum) __-70.5/-69.SdB 
Arm section
Approximate effective mass, inc screws, excl cartridge Ilg 
Type/mass of headshell fixed
Geometric accuracy very good
Adjustments provided____________________________________ none
Finish and engineering ________________  .__________ <;ood/good
Ease of assembly/set-up/use excellent/excellent/very good
Friction, typical lateral vertical   30mgl<20mg
Bias compensation method __ thread and lever
Bias force, rim/centre (set to 1.Sg ellitical)lOOmg/IBOmg 
Downforce calibration error, Ig/Zg uncalibrated

Cue drifr, Bmm asccnr/desccnt-------------negligible, 1.5 sccs/4.0 sees
Arm resonances average + 
Subjective sound quality . __ -----------------------------------
Arm damping J«’ mpkJ counterweighr
System as a whole
Size (wxdxh)/clearance for lid rear ----------------40x30xllcm/6cm
Ease of use very good
Typical acoustic breakthrough and resonances _______ fairly good
Subjeccive sound quality of complete system------------ above average
Hum level/acoustic feedback ______________________ good/average + 
Vibration sensitivity/shock resisrance - - . a .
Estimated typical purchase price -------------inc cartridge £199, £149

For graph references see issue No. 43

“ " " RANGti U1 dBV STATUS1 PAUSED
AaripC,aro C32 ARN RESNCE RNSiUI

-100 -----------------------------START: 50 Hz BU: 75 Hz STOP: 20 000 Hz

Tonearm structural resorances.

CHALK AND CHEESE

MISSION PCM 7000
LINN PRODUCTS, A&R CAMBRIDGE, REVOLVER, NAKAMICHI, 

MARANTZ, AIWA, MORDAUNT SHORT, WHARFEDALE

THE BELL, fflGH STREET, STILTON 
PETERBOROUGH,C^^GES^RE 

(0^3) 241063

81



REGA PLANAR 2 and 3
Rega Research Ltd, 119 Park Street, Westcliffe-on-Sea sso 7pd.

■ Tel: (0702) 333071

S
ince 1984 the RB300 arm has been 
a standard fitting on the Planar 3 
deck. The Planar 2 now comes with 
a simplified version of the new RB300 
arm, called the RB250.This simple turntable design comprises a solid 

chipboard plinth covered in tough matt black 
laminate. Three fairly stiff 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 suppress vibration 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 simplified by using a con­
ventional rotating counterweight which is partly 
decoupled. The leadout cable is fixed and the 
did>>i> cdtllt combined with one of the signal 
grounds; phono plugs are fitted. Effective mass 
is around 11.5 g including the supplied stainless 
steel mounting hardware, suitable for moderate 
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compliance cartridges or even modest moving 
coils.

Rega recommend that the deck should be 
placed on a light wall mounted shelf, rather than 
'coffee 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 
impulse response showed. The initial transient 
was poorly damped, however, a characteristic of 
thick felt mats.

Almost no metalwork was present in the unit 
and this meant very little humfield screening 
was provided. Consequently hum levels were 
poorer than average and the choice of cartridge 
will need a little care. Weighted wow and flutter 
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 significant 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 satisfactory for the 
price averaging — 7ldB with the motor off. 
Acoustic breakthrough was about average and 
the lid was found to be influential here; results 
were better when it was entirely removed. 
Vibration isolation was also poorer than average.

The arm was well finished with very good geo­
metry. It 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 satisfactory.

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 before. Presentation of detail was consid­
ered well above average and little inferior to 
'super-fi' models.

Conclusions
The Planar 2 offers a fine subjective perform­
ance and is both very well made and fini5hed, 
which places it firmly in the Best Buy category. 
The Planar 3 is aiso good, but does not offer 
quite the same value, though a Best Buy rating 
is also appropriate here, noting the excellent 
RB300 arm.

For graph references see issue No. 43

Test Results
Molor section Integrated turntable
Type manual, belt-drive
Platter mass/damping__________________________________ 2.2kg/good
Finish and engineering _ __very good/very good
Type of mains connecting leads .._______ __ 2 core phones
Speed options 33/45 rpm
Wow and flutter (DIN peak wrd sigma 2) 0.09%
Wow and Outte< (lin peak wtd 0.2-6Hz/6-l00Hz)____ *0.11%/0.45%
Absolute speed error+ 0.4% 
Speed drift, I hour/load variation ____________synchronous/-0.4%
Start-up time to audible stabilisation 4.5 sees
Rumble, DIN B wtd, L/R avemge (see spectrum) ____ -72/-70dB
Arm section
Approximate effective mass, inc screws, excl cartridge _______ Jl.5g 
Type/mass of headshell universal derachable/8.0g
Geomerric accuracy „__ .--- ----- ------- ,---- very good
Adjustments provided overhang/lateral angle
Finish and engineering excellent/very good 
Ease of assembly/set-up/use very good/very goo<l/very good 
Friciion, typical lateral vertical less than 25mg/15mg
Bias compensation method internal magnet
Bias force, rim/centre (set to I .Sg ellipical) 300mg/310mg 
Downforce calihration error, Ig/lg -0.lg/-0.07g
Cue drift, Bmm ascent/descent negligible 0.5 secs/1.5 sees 
Arm resonances . _______ ______________ very good
Subjective sound 4uality very good
Lead capacitance/damping melhoI 70pF/ciiunierweight decoupling 
System as a whole
Size (wx<lxh)/clearance for lid rear 45x 36x\2.3crn/7cm 
Typical acoustic breakthrough and resonance:. avemge
Subjective sound qualily of complete system ahove average
Hum level/acoustic feedback avemge-/fairly guo<l
Vibration sensitivity/shock resistance average-/good
Estimated typical purchase price _______Rega 2 £125; Rega 3 £188 
*worsened by unevenness of thick felr mar

The Best Place to 
Buy the iBest Buysi

We stock the majority of 'Best Buys' and 
Recommendations in this issue including:—

Turntables DUAL, LOGIC, MANTICORE, 
SOURCE, SYSTEMDEK, THORENS.

Arms ALPHASON, LOGIC DATUM, 
SME SERIES V, SOUTHER, WELL TEMPERED 
ARM, ZETA.
Cartridges AUDIO TECHNICA, A & R, 
CARNEGIE 1, CLEAR AUDIO, GARROTT P77 
& MICROSCANNER, GOLDBUG, GRADO, 
KISEKI, KOETSU, ORTOFON

Come along and pay us a visit and receive 
a standard of service you long thought 

ceased to exist.
101 St. Albans Road. wattorl Herts. Tel: Wltfonl 45250
OPEN Mon •Sat 9.30 am-5.30pm I!:'.! Z
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REGARB300
Rega Research Ltd, 119 Park Street, Westcliffe-on-Sea sso 7pd.

- Tel : (0702) 333071

T
his Rega-made product uses a very 
rigid one-piece arm beam/head- 
shell, which unusually is con­
structed from a hollow aluminium 
casting. No joins are present be­

tween cartridge platform and pivot. The bear­
ings themselves are highly pre-loaded and yet 
mounted to such a high tolerance that friction 
is negligible while play is physically un­
detectable.

Rega's traditional magnetic frictionless bias 
compensator is employed, with a novel touch 
present in the design of the downforce 
mechanism. When set to zero, the carefully 
designed coil spring mechanism exerts a minus 
force of 3g, so reducing the counterbalance 
requirements.

The bearing gimbal is itself a substantial 
casting and the usual adjustable vertical pillar 
design has been omitted, being regarded as a 
structural weakness. The alternative is a 
threaded stem and large locknut; vertical height 
adjustment is only possible using various 
washers.

Lab Report
Tests showed the RB300 has some of the finest 
bearings in the business; furthermore it was very 
competent in the important area of beam/ 
headshell 1igiJiLy. EiLLiun was very low In both 
planes, without a trace of play, and while biasing 
worked well, the calibrated figures were a little 
on the high side (by about 25%). Downforce 

calibration was accurate and cue operation fine. 
Geometric accuracy was to a high standard, 
while the effective mass was a moderate 10.5g. 
A wide range of cartridges are judged suitable 
in the 8-22cu range.

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

Sound Quality
It was clear after only a tew minutes audition, 
that the RB300 was a top flight performer. 
Depending on the chosen player, it proved quite 
comfortable in the company of other reference 
toneaims in the £250-£400 range.

The sound was notably dry and neutral with 
excellent control throughout the range. Tran­
sients were judged excellent, while it offered a 
very well-focused sound stage with very good 
depth. 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.

Test Results
Approximate effective mass, inc screws, excl cartridge______ IO-llg 
Type/mass of headshell________ _________________ : ;on-decachablc
Geometric accuracy   ——----------- very good
Adjustmencs provided__________________________overhang/offset
finish and engineering _ _ . _ very good/excellent
Ease of assembly/set-up/use ------------very good/excellent/very good
Friction, typical lateral vertical_________ ... ______ l50mg/15mg
Bias compensation method-------- ...----------------------------- magnetic
Bias force, rim/centre (sec ro l.5g ellipical) ________ 340rng/330mg
Downforce calibration error, lg/Zg+ 0.05g/+0.03g 
Cue drift, Bmm ascent/descent negligible, 0.5 secs/3.0 sees
j\iiii teMJiiaiiLt:s____________________________________„ pec graph
Subjective sound quality ... _ ... _______ very good
Arm damping------------------------------------------------------------------- none
Estimated typical purchase price.£90

For graph references see issue No. 43
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good dealer 
good equipment 

the foundation of a good music 
system 
from

Hampshire Audio Ltd

MISSION 
MECHANICAL 
ARM NOW IN 

STOCK

KinTUsher House 
2-12 Hursl^ Road 

Chandlers Ford, Hants 505 2FU 
Tel: (04215) 2827 & 65232

We stock selected items for: 
Aloi. Audiolab SAR, Ariston. 
Audio Technica, B&W, 
Bowers, Celestion. Cliff Stone, 
Creek, Cyrus, Denon. Dual. 
Gale. Glanz, GradQ Gyro- 
dek. Heybrock. Hunt. Jordan, 
KEF Jœtsu, Linn lsobarik. Linn 
Sondek. Marantz. Mark tevin- 
son. Maxell. Meridian, MFSL. 
Michell, Mission. Monitor. 
Audio. Musical Fidelity, 
Nagooka, Nakamichi. Ny­
tech, Oak, Otofon. terreaux, 
Philips (CD only). QED. Quad. 
RATA. RCL Revolver, Revox. 
Rogers. Ratel. Sennheiser, 
Snell. Slanlon, Syslemdek. 
Supex. Wharfedole. Yama­
ha, and other. Active systems 
on demonstration.

with

The newCyrUS amps-

OPENING HOURS 
TUES-SAT 10-6 THURS 10-8 

CLOSED MONDAYS 
(EXCEPT IN DECEMBER)



ROKSAN XERXES
Roksan, The Turnmill, 63 Clerkenwell Road, London Ec! sbh.

--------- TEL:Ol-2511O21---------

N
amed after a prominent deceased 
Persian (like Mission's Cyrus ser­
ies), Xerxes emphasises its Iranian 
principals, who also have links 
with London's engineering 

shrine, Imperial College. There is a Darius loud­
speaker and they plan a Cambyses tonearm 
(manana). Despite being a newcomer competing 
directly on price with established favourites like 
the Sondek and Pink, Xerxes has had a very 
successful first year, though this is probably its 
first full technical review. A likely package 
partners it with the Rega RB300, though we 
used a SME V and have seen it with an Eminent. 
The construction would suit parallel trackers 
very well if there were some levelling provision; 
as there is not, arm set up becomes a pain, 
though some turntable supports can provide 
this.

Large, black and four-square, Xerxes is substan­
tial and rather severe-looking, with a dark 
Gmokcd lid rcinforciiig the implcwiun. Al fitol 
sight it looks like a solid plinth design, but al­
though it offers such a system's set up and ease 
of use benefits, the design is actually more 

subtle. The peripheral 'picture frame' supports 
the quality lid and sits on the base, but stays 
just clear of the platter/arm mounting plate. This 
in tum sits on slightly compliant mountings and 
is cut through with runic patterns which seem 
to provide a near ideal arm termination. A two- 
speed outboard electronic box supplies power, 
and gets quite warm in the process.

The platter and motor are unusual too. The 
former is a substantial two-piece hub and rim 
casting, with a large contact area between them 
and with felt mat standard. The central hub has 
a recessed centre section and removable centre 
spindle: the patient or practised user can centre 
his discs more accurately than the manufacturer 
bothered to, but unfortunately the spindle sleeve 
is slightly undersized so there is a risk of making 
things worse. More important, it is claimed to 
sound better, as direct contact between main 
bearing and disc is avoided. Even more unusual, 
the small motor is mounted on a vertical 
bearing, but tethered from spinning by a spring 
between its outside and the base. Changes in 
motor demand are reflected in the extension of 
the spring which effectively smooths power
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Test Results

delivery — allowing the motor to vibrate instead 
of the belt. Roksan claim to have taken close 
account of the highly complex interaction of 
the different inertias and compliances involved 
— and for the moment at least we’re not 
proposing to dispute this!

Lab Report
Rumble was good enough, though not 
exceptional, the spectrogram revealing a 
significant lOOHz motor component (-33dB) 
but clean results elsewhere. Start up to 
stabilisation took a long 7 .5 sees, absolute speed 
was a little fast, and slowing under load a little 
poorer than average. Wow and flutter together 
were good, but linear wow was on the high side. 
The disc mechanical impulse was admirably 
handled: the initial ringing is typical of felt 
mats, while decay was fast with excellent long­
term damping. With notably aperiodic acoustic 
breakthrough measured very well and vibration 
breakthrough was also quite good, if a little 
limited at low frequencies.

Sound Quality
Much liked for its handling qualities (provided 
one remembers to remove the centre each time), 
Xerxes/SME V was swiftly pressed into service 
for cartridge audition, acquitting itself admirably 
and confirming that it is one of the few top class 
designs regardless of price. The dynamic range 
was very fine and broadband, with extended, 
clean, powerful bass, clear well-focused low 
coloration midband and lively treble. Depth was 
fair and stereo stable, but upper bass sounded 
a little 'boxy’ and overall balance was a trifle 
‘ forward'.

Conclusions
While a few little details and certain aspects of 
the lab performance could be tightened up to 
advantage, Xerxes is the most creative and in­
teresting turntable to emerge for some years. The 
overall sound is top drawer, reflecting its par­
ticular original contribution to arm termination, 
while comparatively simple set up is an added 
bonus, ensuring recommendation.

Motor section
Type    tlecironu, belt, 'solid subchassis'
Placter mass/damping_____________________________ 2kg/v good
Finish/engineering____________________________________ v good
Mains/connecting leads ............    3 core remote
Speed options ..._____________________variable, 331/i,4Srpm
Wow & flutter (DIN pk wrd)0.07% 
Wow/flutter (lin pk wtd) 0..’T.OFoa
Absolute speed error+0.5% 
Speed drift/load variation 0%/-0.2% 
Sran-up ro stability_______ ...____ _________________ 7.5 sees
Rumble UR (DIN B wtd)-74dB/-76dB 
Size (wxdxh)/lid at rear 48x39x 14cm/5cm
E^d —________ _ ____._________ • good
Acoustic breakthrough, resonances . ____________ v good
Sound quality ______________________________________ v good
Hum/acoustic feedback . excellent
Vibration, shock sensitivity ___ __ _  .__ v good/v good
Typical price from £545

Disc edge mechanical shock.

RANGE! -30 dBV STATUS1 PAUSEDBi NAG ROKSN XERXES RUNBL R"SI 1

Rumble, mechanical above electrical hum.

Breakthrough, acoustic above vibration.
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ROTELRP850
Rotel hi-fi Ltd, 2-4 Erica Road, Stacey Bushes, Milton Keynes, Bucks mki2 6hs.

- Tel: (0908) 317707

O
utwardly quite conventional, the 
Ratel RP850 in fact shows much 
evidence of careful design, and 
attains correspondingly fine re­
sults. Priced at £180, it is a very 

different kind of product from the visually 
similar but much less competent RP830.

The heavy, solid plinth makes a good found­
ation for arm and platter, and is supported on 
moderately compliant feet. The deck is fitted 
with a rather resonant polystyrene lid, but Ratel 
were quick ro point out that they recommend 
critical listeners should remove it during play. 
A fairly generous die cast aluminium platter 
weighs l.8kg, and the main bearing was well 
toleranced with negligible slack. A thick rubber 
mat covers the platter, helping to mask any 
effects of the two apertures provided in the 
platter surface for 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 lifted.

The arm is rather better than those usually 
encountered on integrated players, having well 
adjusted slack-free bearings. The light alloy 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 effective mass 
88 

range, so cartridges with compliances of the 
order of 8-20cu should prove suitable.

Lab 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 200Hz, but electrical hum 
was fairly low.

A high-powered motor enables this player to 
reach rated speed in a fast 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 fine 0.07% with 
equally promising flutter and wow when separn 
tely assessed.

The RP850 did fairly well on acoustic break­
through which was noticeably improved by rem^ 
oving the lid. The feet afforded some vibration 
isolation — poorer than most subchassis types, 
but beneficially 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 1kHz was rather severe. Arm ad­
justments included level, angle overhang and 
rotation. Friction was a low 25/1Omg lateral/ 
vertical, while the bias compensator offered 
appropriate values. Downforce error was minor, 
and the cue worked well.

Sound Quality
The sound was more than satisfactory 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 
fair 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 off for the very best results, but at 
£180, the RP850 is clearly a strong contender, 
comfortably gaining our recommendation.

Test Results
Motor section
Type manual, belt-drive 
Planer mass/damping................. l.8kg/fairly good
Finish and engineering „__ ,___  _ ___ very good
Type of mains connecting leads 2 core/phonos and earth 
Speed options 33/45rpm
Wow and flutter (DIN peak wtd sigma 2) .. 0.07%
Wow and nutter (l;n peak wtd 0.Z-6Hz/6-300Hz) ____ 0.05%/0.08%
Absolute speed error +0.25%

Speed drift, I hour/load variation . ___________ . <0.06%/-0.2%
Start-up time ro audible stabilisation .. _____________ 1.7 sees
Rumble, DIN B wtd, UR average (see spectrum)______-79/-81dB 
Arm section
Approximate effective mass, inc screws, excl cartridge I 1g 
Type/mass of headshell______ ____________ ,pecial derachable/9.Sg
Geometric accuracy ... ____________ __ __ ___very good 
Adjustments provided tilt/overhang/offset
Finish and engineering______ ____ ______________ good/very good
Ease of assembly/set-up/use very good
Friction, typical lateral/vertical______ ...-------------------25mg/10mg
Bias compensation merhod__________ _. _ _imcrnal spring
Bias force, rim/centre (set to 1.5g ellitical) l90mg/225mg 
Downforce calibration error, lg/2g —___ ._  -0.05g/-0.04g
Cue drift, 8rnm ascent/descent________ negligible, 0.8 secs/l.8 sees
Arm resonances_____________________ ____ _ . cce graph
Subjective sound quality ________________________________ good
Arm damping none
System as a whole
Size (wxdxh)/clearance for lid rear ______ 43.5x37x14.Scm/6cm
Ease of use J
Typical acoustic breakthrough and resonances ________ fairly good
Subjecrive sound quality of complete system ________ good(lid off)
Hum level/acoustic feedback ._ ____________ very good/fairly good
Vibration scnsiriviry/shock resistance fair/good
Estimated rypical purcahse price   £180

For graph references see issue No 40

Aylesbury Hi-Fidelity

The real Hi-Fi specialists in Buckinghamshire
3 DEMONSTRATION ROOMS NOW AVAIUBLE, ONE STRICTLY 

BY APPOINTMENT ONLY

MANTICORE MANTRA
SYSTEMOEKS 
REVOLVER 
DUALCS505 
DELUXEALWAYS 
IN STOCK 
ATA 
COMPETITIVE 
PRICE

7 Day Exchange 
Part Exchange

CREDIT

PHILIPS C065O 
COMPACT DISC 
PLAYER NOW IN 
STOCK

MITCHELL GYRODECK 
NOW IN STOCK

Home demonstrations
Service Facilities

Mail Dreier 
Available 
Export Services 
Turntable set up

Eittert Installations selected products to demonstrate from lacility

s
98 Cambridge Street, Aylesbury, Bucks

(0296) 28790
OPEN 10am-6pm Monday-Enday 9 30am-5 30 Saturday

Hi-Fi in Somerset and The West

AVALON HI-FI
^—STUOIO^—

The Old Nursery, Butleigh, 
GLASTONBURY 
Tel: (0458) 50370

Studio and home demonstrations by appointment of 
selected items from the following:

AUDIOLAB * A&R CAMBRIDGE * AUDIO 
INNOVATIONS * CREEK * DIESIS 

SOLITAIRE * GOLDBUG * HELIUS * 
HEYBROOK * LOGIC * LINX * 

MANTICORE * MONITOR AUDIO *
MUSICAL FIDELITY * NVA * NYTECH * 

PINK TRIANGLE * QED * RUARK * 
SPENDOR * YAMAHA * ZETA
ACCESS & VISA FACILITIES

MON-SAT 9.30am to 5.30pm. CLOSED WEDNESDAY 
LATE NIGHT THU^DAY BY PRIOR APPOINTMENT
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SEE REVOLVERSee Ltd, 49 Folly Lane, Warrington was snd. ----Tel: (0925) 571173-------------

N
ow a well-established and popular 
model, the Revolver is a British 
designed and built motor unit, 
which can be supplied factory- 
fitted with the Revolver arm, or 

(at slightly higher cost) the Linn L^X.
Essentially a solid-plinth design, the Revolver 

is founded on a substantial Medite (MDF) board. 
This in turn is mounted on three rubber feet, 
one at the rear and two at the front, 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 feature 
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
inrident tesnnance and hence improve the 
signal-to-noise ratio.

The platter is rather light in weight and is cut 
from MDF. It is driven at its periphery by a long 
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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 significant slack.

From its introduction, the Revolver featured 
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 flutter 
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 un curly sample, rumble 
was also below par at -62/65dB, with 200Hz 
motor rumble apparent. Acoustic and isolation 
breakthrough were not particularly good, though



shock resistance was quite good.

Sound Quality
On listening tests the Revolver scored 'average 
plus', and clearly benefitted 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 
free of boom or emphasis, but also lacked attack 
and weight and consequently sounded a bit 
'soft'. Stereo depth was good, however, and had 
pleasant perspectives.

Conclusions
The current Revolver features 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 is worth 
considering.

Test Results
Motor unit/integrated player 

Motor section
Type__________________ ____ __ __ plinlh, heh-drive, synchronous
Planer mass/damping____ ____ ._______________________1 .Okg/fair
Finish and engineering_______ .-------- -------------------------------- iFoLA
Type of m3ins connecling leads 3-core 
Speed options______ _  ___ ._ .manual change, 33Vi/4Srpm
Wow and flutter (DIN peak wid sigma 2) ____ . .W
Wow and flutter (lin peak wrd 0.2-6Hz/6-100Hz)  0.15%/0.14% 
Absolute speed error_______ ___ _ ___________________ __ + 0.4%
Speed drift. I hour/load variation_______ .. . negligibld-0.12%
Start-up time to audible stabilisation ._______________ 2 .0 secs
Rumble, DIN B wtd, UR average (sec spectrum) 62/65dB 
Size (wxdxh)/cleamnce for lid rear 42x 36xl3cm/8.Scm
Easeofuse __________ _______________________________________ ________

Typical acoustic breakthrough and resonances average- 
Subjective sound quality of complete system;ivemge + 
I !um levd/acoustic feedhick ________________ fairly good/average
Vibration sensitivity/shoek resistance__________________ fair/good
Estimated typical purhcase price£123; with Revolver tonearm £180;

with LVX £220
(Note: measuremt'nts re^ co an earlier sample)

For graph references see issue No 43

HI-FI AUDIO & VX CEN(>E

* SALES n.: SERVICE

CHOICE 
FOR

HEYBROOK, ROGERS, KEF, 
A&R, CREEK, REGA, DUAL, 

DENON, LINN, QUAD, 
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AUDIO, DEAN, AUDIOLAB, 
ROGERS, MUSICAL 

FIDELITY, MANTICORE 
Home demonstrations are 
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45 Headingly Lane, Leeds 

LS6 IDP Tel: 789115
9.30-6.00 Tues-Fri 

2.30-5.30 Sat
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DENON YAMAHA^—|^—
PLUS ALL LEADING 

BRANDS 
Our aim is to provide the 

highest level of service and 
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Competitive Credit Terms 

@ 041-2482857 Z 
43 HOPE ST, GLASGOW 

No. 1 FOR SERVICE AND VALUE
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SMESERIESV
SME Ltd, Steyning, Sussex BN4 3GY. 

---------- TEL: (0903) 814321-------------

A
T the phenomenal |inc ■! 
£1138, this arm's design tech­
nology, engineering finish and 
sound quality are all directed to­
wards justifying that cost. Pre­

vious SME designs employed a gravity loaded 
knife edge for the vertical plane bearing, but 
the 'V uses firmly preloaded, stainless steel ball 
race bearings of the highest quality, offering zero 
detectable play.

The main beam or tube, in thinwall cast 
magnesium, is a complex one-piece structure 
including the shell/cartridge platform, the 
massive beam, the yoke bearing assembly and 
the rear section slide for the counterweight. The 
beam is heavily tapered both externally and in 
wall thickness. No joins are present from end 
to end though the high density tungsten 
counterweight block is joined via a cam lock 
system. A thumbscrew sets zero balance, while 
downforce and bias correction are set by cali­
brated dials.

While the mounting hardware is compatible 
wirh rrPvinu SME arms — the familiar oval 
hole with the four point fixing — the 'V has 
a rigid vice-like clamp system which neverthe­
less includes easy adjustment of overhang and 

offset geometry.Height .idiintment is fucilitand 
by a detachable control, which may be tem­
porarily operated during play for fine tuning. 
Vertical tilt cannot be adjusted.

The special van den Hul type cable is con­
nected via a Japanese style 5 pin plug. The right 
angle type socket arm has viscous-damped free 
rotation, allowing the cable to take up a natural 
'set' in subchassis turntables.

The arm has a moderate effective mass, suited 
to medium compliance cartridges in the 8-30cu 
range; the top limit is assisted by the arm’s 
damping feature. A calibrated damper engages 
in a horizontally acting silicone fluid trough, 
permitting a wide range of damping, with the 
suggestion that it is used with great moderation.

Lab Report
This arm was well calibrated with accurate 
downforce and sensible levels of bias correction. 
Effective mass typically measured Ilg including 
fixings. Various fluid choices enable any required 
damping to be achieved.

Arm rc3onancc impulse analysis ;l iuweJ a well 
damped main arm mode at a high 1.6kHz, but 
the combination of rigidity and damping made 
it hard to identify on a conventional graph. In 
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comparative terms, this suggests notably clean 
behaviour.

Sound Quality
Perhaps confirming its aspiration to set a new 
reference standard, this arm has the ability to 
show just how coloured and tonally unbalanced 
many other arms are. It appears to have very 
little of its own false emphasis, and subjectively 
it reveals the black disc to a surprising degree. 
For example, stage width is notably increased, 
yet central focusing is more precise over a wide 
frequency range. Tonally even, previously 'diffi­
cult' musical passages such as certain female 
vocal tracks soar through the frequency range 
without any hindrance or any suspicion of a 
‘forced’ quality. Stage depth is remarkably good, 
with harmonic perspectives convincingly main­
tained in free space. Fine detail was excellently 
resolved — indeed certain detail was heard for 
the first time on many records. The bass was 
agreeably firm and extended, lacking any par­
ticular emphasis, while the treble was sweet and 
airy, and slightly rich tonally compared with 
other arms.

Conclusions
The Series V is an excellent tonearm in terms 
of design, engineering, build, and sound quality. 
While the high price constrains considerations 
of value, it can be argued that this arm does just 
what it set out to do, namely establish a new 
reference standard regardless of price. In our view 
the 'V has a good chance of re-establishing the 
old SME slogan, ‘The Best Pickup Arm in the 
World’, and demands recommendation.

Test Results
Tonearm
Approximate effective mass, inc screws, cxcl cartridge llg 
Type/mass of headshell ________ ________________. _______ fixed
Geometric accuracy excellent
Adjustments provided height/owrhang/offset/damping 
Finish and engineering . .  excellent/excellent
Ease of assemb\y/selting-up/use very good/good/wry good 
Friciion, typirnl larcral/vcrtical 40mg/30mg
Bias compensation method internal spring
Bias force, rim/centre (set ro l.Sg elliptical) !50mg/210mg 
Downforce calibration error, Ig/lg+ 0.02g/-0.07g 
Cue drift, 8mm ascenr/descent __________ negligible, l.5secs/3secs
Arm resonances wry good
Subjective sound quality excellent
Arm damping ______ special structure; adjustable viscous damping 
Estimated typical purchase price_________________________ ii 138

For graph references see issue No. 43

A&R <i AUDIOLAB <i B&W <i CELESTION 
CREEK <i DENON <i DUAL <i ELITE <i GALE 

HELIUS <i HEYBROOK <i KEF <i LINN <i LOGIC 
MAGNUM <i MERIDIAN <i MICHELL <i MISSION 

CYRUS <i MONITOR AUDIO <i MORDAUNT SHORT 
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TANNOY <i WHARFEDALE

► AUDIO INSIGHT ◄
53 Wolverton Road, Stony Stratford 

Milton Keynes MK I I I ED. gQ908 561551
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THE SOURCE
Source-Odyssey Ltd, 157 Curle Street, Glasgow G14 07s. 

-----------TEL: (041) 881 1664-----------

S
perbly finished, the Source is a sub­
stantially built belt-drive sprung sub­
chassis design. An electronic power 
supply feeds the substantial motor 
and provides for two speed operation, 

changing at a flick of the front mounted switch.
The subchassis is a thick steel plate, asym­

metrically shaped and supported in a sur­
prisingly complex manner by five carefully 
located coil springs. Vertical subchassis motion 
is excellent at 3-4Hz, but the system is rather 
stiff in the rotational mode. The main bearing 
is superb, and supports an amazing two part 
bronze platter weighing 7.Skg. A soft felt mat 
supports the record's.

Lab Report
Absolute speed was a touch slow at -1.1% (belt 
properly crowned). Wow and flutter was a 
satisfactory 0.13%, but could have been better, 
while the unweighted wow result of 0.23% sug- 
ested possible belt imprecision. Drift was 
negligible, slowing under load a satisfactory 
-0.3%. and start-up was a slow 7.5 seconds. 
The rumble results were fine, with dB figures 
in the mid 70s for an average of the channels.

The disc impulse response wa< rypir::il for ::l 

felt mat type, showing clean decay with neglig- 
ble delayed resonances. Acoustic and vibration 
breakthrough were both very low, though some 
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mild spring resonance effects could be seen in 
the 300Hz region. Analysed for rumble, the 
main bearing was clearly excellent, but a motor 
vibration component was evident at 25Hz, 
though not at a serious level.

Sound Quality
This turntable gave a solid, 'weighty' foundation 
to the reproduction. Bass was open and extern 
ded, and the whole effect was an easy relaxed 
neutrality. In this respect it is probably unrival­
led, though it was not felt to be as strong in 
terms of 'foot-tapping' timing and rhythm; pitch 
stability also suffered slightly if the player was 
subjected to the effects of footfalls or other 
similar subsonic disturbances.

Conclusions
Finely engineered, this heavyweight turntable 
did well on test, offering a fine foundation for 
many tonearms and providing a distinctive 
standard with respect to bass extension and 
power. It did, however, prefer a firm support to 
maximise its speed stability. A further strength 
of this large design was its ability to accept 
several tonearms which do not fit well on 
smaller subchassis models.

Test Results
Type belt-drive, subchassis 
Planer mass/damping___________ ,__________ _____7 .5kglaverage
Finish and engineering __ ._____ ____________excellenr/excellent 
Type of mains connecting leads remore transformer
SpeeJ options 33/4Srpm
Wow and flutter (DIN peak wtd sigma 2) 0.1 ! -
Wow and flurrec (lin peak wtJ 0.2-6Hz/6-300Hz) ____ 0.23%/0.12%
Absolure speed error .. _____ .___ _____________ _ -1.1%
Speed drift, I hour/load variation
Scan-up time to audible srnbilisation 7 .5 secs 
Rumble, DIN B wtd. L/R average ____  _________ ._ -77/-74d8
Si:e (wxJxh)/clearance for ltd rear 50x40x15cm/4cm 
Ease of use .... .____________________________________ .very good
Typical acoustic breakthrough and resonances excellent
Subjective sound 4uality of complete system very good + 
Hum level/acoustic feedback------------------- negligiblellow
Vibration sensitivity/shock resistance very good/fair 
fqimated ryricaJ rnrch<'l«p rncp fOQO

For graph references see issue No. 43



The Story
So Far...

JON VIZOR (DIRECTOR) TALKING WITH 
FARAD AZIMA (MISSION'S MD) IN 
THE MISSION ROOM IN LION HOUSE

EXPERIENCE AT THE BEGINNING
The men behind HI-FI EXPERIENCE are from 
the Nations leading SPECIALIST retailers. 
The Managing Director is RAY CHURCHOUSE 
(ex REW. GALE & UNILET) and his Co­
Directors are COLIN MACKENZIE (HI-FI 
CORNER I. JON VIZOR (JCV HI-FI 
SUPERSTORES), GRAHAM RADFORD 
!RADFORD HI-FI). AIALAN ABRAMS !SUPE!fIl. 
TERRY HAINSWORTH [ERRICKS') & RAY 
MCKENNA (MCKENNA & BROWN).

The first HI-FI EXPERIENCE opened In 
May 1985 In the basement of Lton House 
Tottenham Court Road London where no less 
than 6 demonstration rooms were fitted out 
by some of the Countrys leading 
manufacturers such as MISSION. LINN. 
HEYBROOK. QUAD. KEF and B&W. The 
venture was such an unprecedented success 
ha Iled by both Press and public alike that 
other similar SPECIALIST HI-FI In-store 
departments were planned elsewhere In the 
Country. The second HI-FI EXPERIENCE 
opened In WARWICK followed shortly by 
both BRADFORD and MILTON KEYNES and 
December 1986 is the planned opening of 
the latest HI-FI EXPERIENCE also in the 
West End of LONDON. The factors that make 
HI-FI EXPERIENCE stores somewhat unlqu<' 
are the almost unequalled demonstration 
facilities which we believe are vital In 
:howinf the ve^ real differ:nces between 
iterns of Audio Equipment wh ich you our 

might have shortlisted. and rhe 
enthusiastically know1:dg;able: taff :lwa;s 
on hand to assist and advise.

"HI-FI EXPERIENCE IS A NEW CONCEPT 
IN AUDIO RETAILING" Hi-Fi News.
"BY THE STANDARDS OF THE ROAD IT 
TRADES lN HI-FI EXPERIENCE COULDN'T 
BE MUCH MORE OUT OF THE ORDINARY" 
New Hi-Fi Sound.
"HI-FI EXPERIENCE AARE BY NO MEANS 
BACKWARD IN PROCLAIMING BRITISH 
FLAIR AND THEIR SEPARATES LINE-UP 
LOOKS LIKE A ROLL-CALL OF HOME 
BREWED SPECIALITIES"Hi-Fi For Pleasure.

HI-FI EXPERIENCE - setting new standards 
in audio retailing.

HI-FI EXPERIENCE AT ERRICKS

Hl-FI EXPERIENCE AT JCV HOUSE

Hf-Ff EXPERIENCE

• Hi-Fi Experience at Lion House, 227 Tottenham Rd., London Wl ft (01) 580 3535
• Hi-Fi Experience atJCV House. Wharf St., Warwick, CV34 5FQ ft (0926) 493796
• Hi-Fi Experience atJCV, Dukes Drive. Bletchley, Milton Keynes ft (0908) 367341
• Hi-Fi Experience at Erricks. Fotosonic House, Rawson Sq.. Bradford BDl 3JR ® (0274) 309266 THE ULTIMATE INSOUND ADVICE



Vital Systems, 38a The Meadow Way, Harro^^eald, Middlesex Ha3 7bw.

--------- TEL: 01-863 8988---------

T
his extraordinary looking device 
can scarcely be called a tonearm, 
though it fulfills broadly the same 
function. The linear tracking 
avoids the need for bias compen­

sation, but tends to be trickier in set up, and 
sometimes poses other problems besides. The 
Souther bridges the record surface with a gantry 
hinged from a conventional enough pillar/ 
armboard at one end, and resting on the rotating 
centre spindle at the other end.

The title refers to the gantry's three precision 
quartz rails on which a little 'railway carriage' 
runs carrying a very short counterbalanced arm, 
with vertical bearings only; the carriage has to 
be dragged along the rails to play a disc. The 
gantry has a perspex cover and incorporates an 
effective cue, though initially it looks a little 
alarming when the gantry is raised to change 
a disc. The unit was supplied mounted on a 
Michell Gyrodec with fitted Clear Audio car­
tridge. Set up is difficult, with no downforce cali­
bration, and the arm is frankly awkward to use, 
though the cue worked well.

Lab Report
Such is our faith in tonearm designers we would 
not normally bother to check their products for 
rumble or wow and flutter, but here our confid­
ence would have been misplaced. The centre 
spindle bearing may be better than before, but 
is still nowhere near good enough, resulting in 
fluctuating broadband rumble averaging bet­
ween -59 and -68dB (see spectrogram ). The 
Souther gave 0.35% linear warp wow with a very 
flat master lacquer disc; the Gyrodec rated 0.06%.

The railtrack approach ensures the bearings 
are inherently loose, and give a high lateral fric­
tion figure of around 250mg. Arm resonances 
included a broad perturbed region from a lowish 
250Hz, and then some isolated high frequency 
resonances around 5-8kHz, in the sibilance 
region.

Sound Quality
Despite the above, the Souther didn’t sound too 
bad in practice, just scraping into the good class 
second time around. But it did take a lot of extra
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set up care, and at least one false start. The 
sound was rather lightweight and lacking in bass 
power, but quite lively further up. Midrange was 
notably clean with wide staging. Depth and 
focus were a little weak and some ‘zing' was 
added at higher frequencies. Both pitch 
instability and rumble were noted.

Conclusions
Although the designer has clearly listened and 
worked hard to create a good sounding product, 
the inherent design framework is too seriously 
flawed for serious consideration.

Test Results
Effective mass (approx)3-4g 
Type/mass headshell_______________________.    rube
Geometric accuracy excellenc
Adjustment provided heighc, rih 
Finish and engineering excellent 
Ease of set/use _____________________________________„difficult
Friction (typical lat/vert)___________________app. Z50mg/<20mg
Bias method n/a 
Bias force, (rim/centre l.SgE)n/a 
Downforce error, Ig/Zg___________________   n/a
Cue drift, 8mm up/down neg!, 0.5 secs/0.5 sees
Arm resonances  ______________________________ above average
Sound quality______________________________ good (careful setup)
Arm damping ____________________ _______________  none
Typical price___________________________________________ £850

souther««^ sÌ^V?è PAUSED

Tonearm structural resonances.
RANGE: -Je dBVSOUTHER TR1-0 RNBL STATUS1 PAUSED RMS118

BHi 1.875 Hz STOP: 500 HzSTARTI 0 Hz

Mehanical rumble spectrum

SOUND US OUT
PHONE FOR AN APPOINTMENT TO HEAR ESOTERIC HI-FI IN A RELAXED 

ATMOSPHERE. EVENING AND WEEKEND DEMONSTRATIONS.

PERSONAL NATIONWIDE SERVICE AT THE MOST CREATIVE PRICES.
•KIESKI CARTRIDGES •VECTEUR CABLE • STAD TURNTABLES 

•AUDIOSTATIC SPEAKERS • BEARD AMPLIFIERS • DECCA CARTRIDGES 
• ODDESEY TONEARM •AIR VALVE & MOSFET AMPLIFIERS • JECKLIN 

HEADPHONES • GLANZ CARTRIDGES • PAWEL SPEAKERS • NUANCE PRE­
AMP •OMEGA-POINT TURNTABLE & TONEARM

WE HAVE RECENTLY INCREASED OUR PRICE RANGE TO INCLUDE: 
•AUDIO INNOVATIONS •AUDIO NOTE • LFD PRE-AMPLIFIER •CRYTHON 
• MILLTEK •ODDESEY CARTRIDGES •PHONOAMPLIFIER • PLENITUDE 

• QUICK SILVER • SOUTHER • SNELL • SAE

Audio
27 CHURCH LANE, BALDERTON, 

NEWARK, NOTTS. 
PHONE: (0636) 77242
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SUMIKOLMT ARM
Russ Andrews Turntable Accessories, Edgebank House, Skelsmergh, Kendal,

------—Cumbria la8Oas. Tel 05398 3247-

good as the FT3, it still rated 'good' and was 
not all that far behind. The sound was powerful 
and clear, with good detail and a slight 'sheen 
at high frequencies. Depth and focus were both 
good, the bass extended if a little uneven, and 
the overall balance fine, if a little on the light 
side.

Conclusions
This basic Sumiko offers a fully competitive 
sound quality at a quite reasonable price, with 
a general performance that is well balanced and 
merits recommendation.

Sumiko is a US operation with great 
tonearm and cartridge experience, 
whose products are now handled by 
RATA in the UK. The LMT is a rea­
sonably priced (£127) tonearm sour­

ced from Japan, but with a degree of US design 
input. In a sense it looks a bit expensive, for 
the £90 Mission LC was clearly based on the 
same Japanese parts bin, but of course physical 
commonality doesn’t take account of quality 
control, bearing adjustment and so on.

The LMT is similar to the much more expen­
sive FT3, but is less engineered, particularly in 
the beam, and lacks such niceties as the rein­
forced headshell web. The counterweight de­
coupling is spongy, but the bearings are nice and 
tight, with no detectable play.

Lab Report
Good bearing integrity all too often leads to 
high friction, and the lOOmg recorded horizon­
tally is really a little too high for comfort. The 
bias settings did not give quite enough compen­
sation. The resonance trace shows a number of 
modes, with a first break at 450Hz, and a second 
series l-2kHz — it is obviously less well dam­
ped than the FT3, but shows slightly better 
maiiiLdiiicJ licLlc.

Test Results
Effective mass (approx) 13.Sg
Type/mass headshell _____________________________________fixed
Geometric accuracy v good
Adjustments provided _________________ height, overhang, lateral
Finish/engineering______ .__ .__________ ___ ____________ _v good 
Ease of setup/use v good
Friction (typical bt/vert)100mg/<20mg 
Bias method did spring
Bias force (rim/centre, l.SgE)_____________ .________ llOmg/IlOmg
Downforce error lg/Zg   ... ... _______________ -0.lg/-0.Zg
Cue drift, 8mm up/down slight, 0.5 secs/l.5 sees
Arm resonances_____________________ .----------------above average
Sound quality__________________________________________ -good
Arm damping___________________________________ cwt decoupling
Typical price __ ._______ _____ ____________________________ £128

Sound Quality
Though the LMT was not considered quite as 
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SUMIKOFT3
Russ Andrews Turntable Accessories, Edgebank House, Skelsmergh, Kendal, 

----------Cumbria La89as. T el : 05398 3247-----------

S
umiko is a US operation with great 
tonearm and cartridge experience, 
now handled by RATA in the UK. 
The FT3 is an expensive (£427) tone­
arm sourced from Japan, but with 

much US design input. Initial impressions were 
not too encouraging in view of the price. The 
basic arm looks fairly nondescript, and the matt 
black finish was marred by a porous pillar casting 
which should have been rejected on aesthetic 
grounds, even though it will be hidden in use.

However, the detail engineering looks good 
- the reinforced headshell web, for example. 
And the arm is well loaded with 'extras', such 
as internal tube damping and a horizontal plane 
fluid damper. Not to mention the awkward dou­
ble-locking arrangement for adjusting vertical 
tracking angle (VTA) - a device beloved by 
American audiophiles. Otherwise conventional 
enough, the mounting arrangements are non­
standard and no arm lead is provided - so you 
have to buy your own.

Lab Report
Bearing quality was good, with no detectable 
play and decently low friction values. Downforce 
calibration was accurate, but bias was applied 
in the wrong ratio. Effective mass was on the 
high side, well suited to the sort of rn-c cartridges 
likely to be used. The resonance sweep was rea-

sonably tidy, indicating good quality. The main 
mode at SOOHz was well damped, but at a lower 
frequency than more rigid designs.

Sound Quality
Sound quality rated 'good' - as it should at this 
sort of price. The sound was powerful if a little 
uneven in the bass, had a clear, open midrange, 
and a slightly bright 'edgy' treble. It tended to 
sound a little too 'loud', and focus could have 
been better.

Conclusions
This is a perfectly good tonearm, but over­
dressing has inflated the price to the point where 
it is not fully competitive.

Test Results
Effective mass (approx)J4g 
Type/mass headshell_____________________ ___ ___________fixed
Geometric accuracy v good
Adjustments provided ____._____ _______ height, overhang, lateral
Finish/engineering _ ___________ .___ .______________.______v good
Ease of setup/use______________________ ___________ ¿ood/v gocxl
Friction, (typical lar/ven)40mgl<20mg 
Bias method__________________________ . .. spring
Bias force (rim/centre, l.Sg E)__________ _ . . _ 180mg/130mg
Oownforce error, lg/2g ______________________________ 0g/ +0.05g
Cue drift, 8mm up/down___________________ slight, 0.5 sccs/2 sees
Arm resonances good
Sound quality_______________________________________ _..good
Arm damping_________________-ccs cwt, lateral\ fluid damping
Typical price ______ .___________ _____ .___ ____£427 (lead extra)

"
-tee : •------  START! 50 Hz >Ul 75 Hz----------------STOP! 20 HI Hz

Tonearm structural resonances.
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SYSTEMDEK/11/llX
SYSfEMDEK Ltd, Unit, 34, Kyle Road, Irvine Industrial EsrATE, Irvine, Scotland.

• Tel: (0294) 71251

S
eeking to lower the entry price for 
serious turntables, Systemdek 
introduced the II a few years ago. But 
its 'kitchenware styling was not an 
overwhelming success, so along came 

the slightly more expensive IIX, with conven­
tional plinth and cover and an improved 'hang­
ing’ suspension. Whether it was the changed 
appearance or the improved subchassis per­
formance that did the trick is impossible to say, 
but the IIX performed comfortably better, in the 
marketplace and the listening room. So now 
they’ve transferred the X suspension onto the 
relaunched II. An electronic power supply is an 
optional extra, and you can now have a new 
Systemdek arm to round out the package. We 
have fully auditioned and partly retested a new 
II, grafting the results into the original IIX 
review.

This player has a plate glass turntable with 
felt mat, and uses a steel subchassis suspended 
from longish, foam-damped, top-adjustable 
springs, driven from a synchronous motor via 
ail O-riiig, wtth manual (ut decuuniv) spt!t!J 

change. The Japan-sourced arm is typical of a 
number offered by various manufacturers, usually 
at under £100, with fixed headshell, open

gimbal bearing and quite substantial main beam. 
Effective mass is quite high, so low compliance 
cartridges should be used.

Lab Report
The new subchassis was not quite as stable as 
the IIX, so wow and flutter is up a bit, but is 
still not serious. A similar impression is gained 
from the disc impulse spectrogram, where the 
initial transient is damped in a typicical felt mat 
manner, but some LF rocking follows. The other 
speed characteristics and rumble are fine, while 
acoustic breakthrough was good, vibration pretty 
good, with some below lOOHz and a few higher 
spring modes. The arm was a good example of 
the type, with tight bearings and low friction, 
good calibration and reasonable resonance be­
haviour — fairly lively but well balanced with 
a mildly 'brash’ upper range, with the first main 
break around 800Hz-l.3kHz.

Sound Quality
Rating a solid above average, the 1987 II set a 
vet y Jt!Lt!iil sLaiiJaiJ fui iL:, ptiue. Tire :,uuiij 
was quite open and clear with some life, but bass 
and focus were both a little softened, and the 
system seemed to become a little congested
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when dealing with very complex material.

Conclusions
The Ill/IX continues to improve in detail and 
so has managed to remain fully competitive in 
this fast changing market. The new arm is good 
value for low compliance cartridges, and the 
basic synchronous motor unit is particularly 
good value, if a rather spartan appearance.

Test Results
Motor section (IIX figures bracketed)
Type_____________ .____________ manual or elcc., belt, subchassis
Platter mass/damping l.8kg/f good
Finish/engineering . _ . v good
Mains/connecting leads . ......._3 core/phonos and earth
Speed options  33lf2/45rpm
Wow and flutter (DIN pk wtd) __________ ______ 0.14% (0.08)%
Wow!flutter (lin pk wtd) ..... _..0.16 (0.14)%/0.17 (0.05)% 
Absolute speed woe -0.25% (+0.05)%
Speed driftlload variation . -0.08%/ — 0.I (-0.16)%
Start-up to stability 4 (4.3) sees
Rumble LIR (DIN B wtd)________________ . .. (-76dBl-78dB)
Tonearm
Effective mass (approx)l5g 
Type/mass headshell „ . . . . fixed
Geometric accuracy ._  __  ___ v good
Adjustments provided height, overhang, lateral, tilt 
Finish/engineering_____ _ _ . _________ . .v good
Ease of set-up/use . v good
Friction (typical lar/verr)_____  . _ 20mg/40mg
Bias method___ _______ _ . ____ dial spring
Bias force (rim/centre, l.SgE) . _ . 130mg/170mg
Downforce error lg/2g  Og/Og
Cue drifr, 8mm up/down ______ _____ . ......... slight, I secs/2 sees
Arm resonances f good
Sound quality above average
Arm damping _ _____________________ . . . slight clwt decoupled
Whole system
Size (wxdxh)llid at rear (llX) 41x34x16.5cm/16.5cm* 
Easeoduse ____________________________________________vgood 
Acoustic breakthrough, resonances _ v good 
Sound quality_________ _________________________ above average
Hum/acoustic feedback v good/excellent 
Vibration, shock sensitivity  ....... good (excellenr)/f good
Typical price ____ _____________ _____________________y215/£199
* II is skele£al

Tonearm structural resonances.

Breakthrough, acoustic above vibration.
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TECHNICS SLBD^22
Panasonic (UK) Ltd, 300-318 Bath Road, Slough, Berks su 6)8.

> -T EL: (0753 ) 34522 >

T
echnics is the hi-fi division of 
Matsushita, who probably make 
more turntables than the rest of the 
world put together. The SL-BD22 
is a straightforward budget (£80) 

semi-automatic player, traditionally finished in 
Technics’ grey/brown, of traditional size and with 
a traditional pivoted arm — albeit with a P- 
mount fitment incorporating an EPS-24CS 
cartridge. Finish and appearance are to the 
expected high standards, and the simple controls 
are placed on a front ledge, giving speed selec­
tion and pitch adjustment, cueing and stop; start 
is initiated by removing the arm from its rest, 
automatics handling stop and return.

Having a P-mount cartridge, downforce and 
bias compensation are factory set. The arm is 
a fairly low mass affair, but showed quite good 
bearing integrity considering the low cost of the 
unit. The cast aluminium platter has a beauti­
fully cut rim strobe to confirm speed, but is 
inclined to ring and the mat is very thin. The 
main bearing mounting showed some rocking 
tendency too, though the bearing itself was 
good. The main plastics moulded plinth and 
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tinny resonant cover are coupled direct to the 
platter and arm, the whole sitting on four 
vestigial sprung feet. Set-up was nice and simple, 
straight from the box.

Lab Report
The arm bearings were impressively free of play 
and also gave low friction, but the lightweight 
construction — giving an estimated effective 
mass of 6g, suited to highish compliance T4P 
cartridges — certainly contributed towards the 
fairly poor resonance performance, which 
showed plenty of discontinuities and a sup­
pressed treble.

The basic rumble figures are respectable, but 
the spectrogram shows numerous motor har­
monics and lOOHz interference, probably from 
the mains transformer. Wow and flutter was 
average, with significant slowing under load. 
Neither breakthrough test gave good results, the 
structure being unusually 'live'acoustically in 
the midband, and very susceptible to vibration 
at low frequencies; sometimes you just can't win. 
The disc impulse test was similarly traumatic, 
with substantial complex rocking.



Sound Quality
Notwithstanding the indifferent results on our 
more complex lab tests, the sound of the SL- 
BD22 was not badly received. It did not quite 
attain the standards of the two '33 models, but 
left the UO for dead. Though rated well below 
average, this is still not a bad result for an £80 
player, and is probably better than most or all 
at a similar price. It received the criticisms 
expected at this level, a degree of coarseness, 
coloration and constricted depth, with high 
frequency untidiness, but did at least convey a 
little atmosphere and ‘air’, and only started to 
become unpleasant with heavy rock sources.

RANGO 10 div STATUS! PAUSED
AiNAG_______ TECHNICS 22 RESONC________ RNS»15

-•• :’"

-tee ______ —-----------------------------;--------------------------- .-----;——iSTART ! se Hz '"' ,5 Hz STOPi 28 181 Hz

Conclusions
Though this player did not petform well enough 
to qualify for Best Buy rating, it still did a decent 
enough job for the price to merit Recommend­
ation, bearing in mind the high standards of 
finish and build, despite the sonic weaknesses.

Test Results
Motor section
Type____ ____________ ,___ semi aura, electronic, belt-drive, solid
Platter mass/damping 0.SZkg/poor
Finish and engineering_______________„ .____________ very good
Type of mains connecting leads__Sockets: 2 core/phonos and earth 
Speed options _____________________________________ 33VJ/45rpm
Wow and flutter (DIN peak wtd sigma 2) . 0.07%
Wow and flutter (lin peak wtd 0.2-6Hz/6-300Hz)______0.2%/0.15%
Absolute speed error+0.01% 
Speed drift, 1 hour/load variation -0.17%/-0.4% 
Stare-up time to audible scabilisation LS sees
Rumble, DIN B wtd, L/R average (see spectrum) ____ -72/-73dB
Arm section
Approximate effective mass, inc screws, excl cartridge  approx 6g
Type/mass of headshell P-mounr
Geometric accuracy  _______________________________excellent
Adjustments provided____________________________________ none
Finish and engineering very good
Ease of assembly/set-up/use____________________________ excellent
Friction, typical lateral vertical . ._____ .____________ 20mg/30mg
Bias compensation method______________________________ spring
Bias force, rim/centre 100mg/170mg
Downforce____ ___________________________________fixed ac 1 .25 g
Cue drift, 8mm ascent/descent____________ negligible, l sec/3 sees
Arm resonances _____________________ .________ below average
Subjective sound quality well below average
Arm damping .________ >ome c/wt decoupling
System as a whole
Size (wxdxh)Zclearance for lid rear 4 3x38x9.5cm/4cm
Ease of use very good
Typical acoustic breakthrough and resonances______________ poor
Subjective sound quality of complete system  well below average 
Hum level/acoustic feedback good/below average
Vibration sensitivity/shock resistance poorfairly good
Estimated typical purchase price  £80

Toneann structural resonances.

Disc edge mechanical shock.

Rumble. mechanical above electrical hum.

Breakthrough. acoustic above vibration.
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TECHNICS SLL20
Panasonic (UK) Ltd, 300-318 Bath Road, Slough, Berks su 6)b.

-----------Tel (0753) 34522----------

T
his £100 belt-drive budget model 
combines parallel tracking with a 
P30S P-mount cartridge in a fully 
automatic complete player. Neatly 
styled, if wider than strictly neces­

sary to match appropriate equipment, the 
traditional grey/brown Technics finish is to the 
usual exceptionally high standards — assuming 
you don't mind plastic of course — the front 
panel styled as much like a tuner as a turntable. 
The powered parallel tracking arm has auto­
matic repeat and powered cue, while start and 
stop alongside double to drive the arm either 
way across the disc when kept depressed; speed 
and record size are selected just above on the 
top plate. A disc sensor in the platter surface 
prevents inadvertent mat cueing.

The construction throughout is disturbingly 
lightweight, the solid' moulded plinth con­
struction suspended on vestigial coil sprung feet 
and coupled to the rather tlangy' cover, but 
reintorced somewhat by a hard, braced resin 
base. Though still lightweight, the platter at 
least sat on a high quality main bearing. The 
plastic arm was quite flexible, showing some 
104

apparent bearing play, though it is difficult to 
assess the horizontal friction; being a P-mount, 
tracking weight is pre-set; being linear, bias com­
pensation is unnecessary.

Lab Report
The arm has a low estimated effective mass of 
5g, suited to higher compliance cartridges of the 
T4P persuasion. The motor drive prevented a 
number of measurements, but the arm reson­
ance assessment — using the fitted cartridge — 
was generally unpromising, showing plenty of 
discontinuities from a low 200Hz, plus some­
what suppressed high frequencies. Rumble was 
just satisfactory, due to a number of motor 
harmonic modes revealed on the spectrogram. 
Absolute speed was 1.3% too fast, and although 
wow and flutter were fairly decent, slowing 
under load was an excessive 0.45%. The 
mechanical disc impulse result was shocking, 
showing a large platter rocking mode at around 
18Hz. Vibration and acoustic breakthrough 
looked fairly reasonable, but low frequency 
acoustic problems (c60Hz) and midrange 
vibration breakthrough (15O-2OOHz) were less



than ideal.

Sound Quality
Scoring a little better than the bottom reference 
does nothing to disguise the poor overall rating 
for this player. Lack of bass weight, sparkle 
replaced by splatter in the treble, plus a smeared 
'hard’ midrange without depth or air gave rise 
to ennui and provoked adjectives like 'small’ and 
'squeaky.

Conclusions
Good build quality and ergonomics, plus idiot­
proof set-up and a generally respectable lab 
performance are not enough to rescue this poor­
sounding design, which perhaps pays too much 
attention to linear tracking and facilities at the 
expense of the overall engineering.

Test Results
Motor section
Type  _________________ electronic, belt-drive, solid
Platter mass/damping  0.44kg/well below average 
Finish and engineering ____ ____ very good/average
Type of mains connecting leads__Sockecs: 2 core/phonos and earth 
Speed options 33/45rpm
Wow and flutter (DIN peak wed sigma 2)0.06% 
Wow and flutter (Jin peak wed 0.2-6Hz/6-300Hz) ____ 0.16%/0.14%
Absolute speed error+ 1.29% 
Speed drift, 1 hour/load variation+ 0.08%/-0.45% 
Starr-up rime ro audible stabilisation .._____ ___ _2 sees
Rumble, DIN B wrd, UR average (see spectrum) ____ -69/-75dB
Arm section
Approximate effective mass, inc screws, excl cartridge __approx Sg 
Type/mass of headshell_________________________________P-mount
Geomerric accuracy______________________ excellent
Adjustments provided. . none
Finish and engineering very good
Ease of assembly/set-up/use_____________________ excellenr
Friction, typical lateral vertical ________________ n.a.
Bias compensation method____________________ n.a.
Bias force, rim/centre (set to l.Sg elliptical)n<i. 
Downforce calibration error, lg/2g__________ ________ set to l.3g
Cue drift, 8mm ascent/descent ,....... ............  none, 2 secs/2 sees
Arm resonances „_____ ___ ________ „__ ________ below average
Subjective sound quality__________________________________ poor
Arm damping none
System as a whole
Size (wxdxh)/clearance for lid rear 43 x35x !Ocm/lcm 
Ease of use ______ __ _____ _____________excellent
Typical acoustic breakthrough and resonances ______ below average 
Subjective sound quality of complete system .__ ____ poor
Hum level/acoustic feedback average/average
Vibration sensitivity/shock resiscance___________below average/good
Estimated typical purchase price ,     _________ .£100

Toneann structural resonances.

Disc edge mechanical shock.

Breakthrough, acoustic above vibration.



TECHNICS SLDD33/SLQD33
Panasonic (UK) Ltd, 300-318 Bath Road, Slough, Berks su 6jb.

-Tel (0753)34522

T
hese two low-cost integrated players 
are virtually identical apart from 
the motor systems used. The DD 
model costs £100 and has a con­
ventional direct drive motor, where­

as the £130 QD has quartz crystal speed 
reference. Compared with specialist hi-fi 
products they simply bristle with features. 
Automatics include start, stop and return, with 
plinth front selection of cueing, auto-repeat, and 
two (fixed) speeds. The platter rim has beauti­
fully machined strobe markings — of no appar­
ent value as the speeds are fixed. The platter 
alsohas disc size sensing to assist the automation 
and make sure that nasty mistakes (cueing the 
mat) cannot happen.

This player comes complete with a Technics 
P30S cartridge, and has a P-mount type arm 
which is not suitable for traditional half-inch 
screw-mount cartridges. An advantage is that 
the tracking weight is standardised at l.25g, so 
both downforce and bias can be factory set. The 
low mass arm has good gimbal bearings with no 
evidence of play, and plinth phono sockets 
replace the arm lead.

Finished to a high standard in Technics' 
traditional dark brown/grey, high production 
volume encourages the extensive use of plastics 
mouldings, so the plinth and base are deter­
minedly lightweight. The platter is a lightweight 
aluminium casting, covered in a ribbed mat, but 
the main bearing is a quality item, with no sign 
of play. The whole unit stands on fixed, spring/ 
rubber feet, and the lid is a resonant affair. 
Despite obvious cost-conscious manufacturing, 
there was also evidence of sound engineering.

Lab Report
Tight arm bearings plus good geometry and 
calibration suggest a quality arm, but it was very 
difficult to check the lateral friction because of 
the fixed bias compensation, and there seemed 
to be some suggestion of sticking here. The 
tough resonance sweep test is slightly scrappy, 
with unwanted activity at 500Hz, but the overall 
result is quite well-damped and balanced.

Rumble is pretty good, and both units showed 
fine speed stability and control — ironically the 
DD model (bracketed in data) giving the 
superior wow and flutter. Acoustic breakthrough
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was only fair, vibration isolation quite poor at 
low frequencies, while the disc mechanical 
impulse showed good initial damping, followed 
by severe platter rocking.

Sound Quality
While the Technics 33s fall short of the 
standards achieved by models whose main 
emphasis is on sound quality, they at least make 
a reasonable attempt. The sound is generally 
quite well controlled, with fair focus and a little 
depth, but some ‘hollow' and ‘nasal' midrange 
coloration. Bass is below average, slightly soft 
and ‘thick' while the treble is rather untidy, if 
balanced, emphasising surface noise.

Conclusions
Though these players stress appearance, build 
quality and features at the expense of sound 
quality, there is good sound engineering in many 
places, good lab performance, and a sound that 
is respectable enough, if rather uninvolving. The 
DD version clearly offers the better value for 
money, but both merit recommendation.

•1O0 ----------------------------------------------------------------- :--------STARTI 50 Hz BUt :’5 H:z STOf: .’0 000 Hz

Toneann structural resonances.

RANGE: 8 dill STATUS^ PAUSEDIHTl"[(R) TECHNICS 33 i"PLSE i ' ' ' rVolt

Oki

Test Results
Motor section (DO33 in brackets)
Type ___________________automatic, electronic, direct drive, solid
Planer mass/damping 1 kg/below average
Finish and engineering _ _ _ .___ ________ _ _ very good
Type of mains connecting leads 2 core/phonos and earrh (sockets) 
Speed options _____________________________________33^/45rpm
Wow and fluttet (DIN peak wtd sigma 2) 0.15% (0.04%) 
Wow and fluttet (\in peak wtd) ____ 0.13% (0.08%)/0.12% (0.08%)
Absolute speed error __________________ 0.2% (-0.17%)
Speed drift, 1 hour/load variation 0% (0%)/0% (0%)
Srart-up rime to audible stabilisation ,__________ ... 2 (1.5) sees
Rumble, DIN B wtd, L/R average (see spectrum) ____-75/-79dB
Arm section
Approximate effective mass, inc screws, excl cartridge 7 .Sg 
Type/mass of headshell fixed, P-mounr
Geometric accuracy___________ ________ _very good
Adjustments provided_____ ________________ ________ _. none
Finish and engineering very good 
Ease of assembly/set-up/use . . „ _______ ____ ____ —.excellent
Friction, typical lateral vertical___________________ see text/20mg
Bias compensation method ._________________________ fixed spring
Bias force, rim/centre l30mg/l90mg
Downforce ... _ ____________________ 0.lg/0.03g
Cue drift, Hmm ascent/descent----------------very slight, l sees/I sees
Arm resonances -------------------------------------------------- above average
Subjective sound quality ... ____ _______ below average
Arm damping. .  ____________ light counterweight decoupling
System as a whole
Size (wxdxh)Zclearance for lid rear 43x38x!Ocm/3cm 
Ease of use excellent
Typical acoustic breakthrough and resonances average
Subjective sound quality of complete system ______ below average 
Hum level/acoustic feedback________________________ good/average
Vibration sensitivity/shock resistance.below average/good 
Estimated typical purchase price¿100, £130

STARTI 0 S«c STOP! 100 aS«c

Disc edge mechanical shock.

START! 0 Hz BUi 1.075 Hz STOPi 500 Hz

Rumble. mechanical aboue electrical hum.

Breakthrough, acoustic above vibration.
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THORENSTD280
Portfolio Marketing, River Walk, Tonbridge, Kenttn9 IDT. 

---------- TEL:(0732)365071-----------

U
nmistakeably a Thorens, the 
TD280 has that familiar square, 
slightly squat appearance, fin­
ished in matt black with detail 
brightwork. It is the cheapest 

Thorens integrated player at £155, some £15 less 
than the revived TD166, and is distinguished 
by the lack of a subchassis, which is something 
of a Thorens hallmark.

The simple arm has a nominally fixed head 
with continuous wiring, but a collar retains the 
head itself which can be removed to facilitate 
cartridge fitting. Construction seemed a little 
lightweight, and the vertical bearing showed a 
little play. Simple controls are sited along the 
front of the top deck, and feel rather ‘clunky'; 
mechanical levers select speed and cue, and a 
push button starts the motor. A photoelectric 
velocity sensing mechanism monitors the arm, 
providing automatic stop and lift off at end of 
side.

1 he plmth is solid chipboard, fitted with a 
hardboard base and a light, resonant styrene lid 
(which is coupled to the active part of the player 
in this solid plinth design). The only gesture 
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towards environmental isolation consists of 
rubber feet with inbuilt coil springs. The platter 
itself is a substantial Mazak casting, running on 
a plastic inner hub with high quality 7mm 
bearing; pushed through the plinth, the bearing 
housing is retained by a substantial circlip. A 
plastic pulley provides drive from the motor.

Lab Report
Helped by the slight bearing slackness, friction 
was commendably low, and the basic arm par­
ameters generally satisfactory, though a 3 sees 
cue descent demands a little patience. The 
resonance trace showed a main mode at 500Hz 
and a further spike at 3.3kHz, but seemed quite 
controlled and well damped elsewhere. Effective 
mass is a medium 12.Sg, well suited to the 
majority of cartridges with high compliance 
types better avoided.

The rumble figures were satisfactory enough, 
while the spectrogram revealed a number of 
motor harmonics at around -)0d8. Start up to 
stabilisation took a long 7 sees and speed was 
slightly slow, but wow and flutter measured quite 
satisfactorily; the -0.35% slowing under load



was a little too high for comfort. The disc 
mechanical impulse was not too well handled 
at first, but settled down quickly. Vibration 
breakthrough was not too good at low fre­
quencies, but acoustic breakthrough was 
generally satisfactory.

Sound Quality
Scoring below average, this is a not unreasonable 
result for the price, but was clearly disappointing 
in the context of the much better results for the 
only slightly more expensive '166. Depth was 
poor*, dynamic range limited, the bass generally 
unconvincing, and definition vague. Pitch was 
good, the general balance OK, and the overall 
sound lively if somewhat coarse and brash.

Conclusions
Satisfactory enough in the context of mass 
market players, the '280 lies firmly in the 
shadow of its stablemates, and did not deliver 
a sufficiently good overall performance.

Test Results
Motor section
Type eleccronic, belt-drive, solid
Platter mass/damping l.Skg/good
Finish and engineering ----------------------------------------very good/good
Type of mains connecting leads __Z core remoce/phonos and earth 
Speed options 33Vl/45rpm 
Wow and flutter (DIN peak wed sigma 2)0.06% 
Wow and flutter (lin peak wed 0.Z-6Hzl6-300Hz) ____ 0.14%10.06%
Absolute speed error_____________________________________ 0.2%
Speed drift, I hour/load variation ... 0%/-0.35%
Startup time to audible stabilisation 7 sees
Rumble, DIN B wed, L/R average (see spectrum) ____ -74/-76dB
Arm section
Approximate effective mass, inc screws, excl cartridge ______ 12.Sg
Type/mass of headshell . ------>ee text, fixed (7g)
Geomerric accuracy------------------------------ very good
Adjustments provided----------height (spacers), overhang, lateral, tilt 
Finish and engineering ------------------------------------------ oood/average
Ease of assembly/set-up/use_______________ . very good
Friction, typical lateral vertical lOmg/lOmg
Bias compensation method dial spring
Bias force, rim/centre (set to 1.5g elliptical) l70mg/140mg 
Downforce calibration error, Ig/Zg .-O.l5g/-0.3g 
Cue drift, 8mm ascent/descent ------------- very slight, l.5 secs/3 sees 
Arm resonances------------------------------------------------------------ average
Subjective sound quality below average
Arm damping____________________________ some clwt decoupling
System as a whole
Size (wxdxh)/clearance for lid rear ______ 44x35.5xl3.5cm/6cm
Ease of use _____________ ;____________________________very good
Typical acoustic breakthrough and resonances average
Subjective sound quality of complete system ______ below average 
Hum level/acoustic feedback_______________ yood/average
Vibration sensitivity/shock resistance .__ _____ average/good+
Estimated typical purchase price __________________________ 1155

-100 --------------------------------STARTl 50 Hz BU< 75 Hz ST0P> 20 000 Hz

Toneann structural resonances.

Disc edge mechanical-shock.

Rumble. mechanicalabove electrical hum.

Breakthrough. acoustic above vibration.
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THORENS TD166111
Portfolio Marketing, River Walk, Tonbridge, Kenttn? idt.

- TEL: (0732) 365071

T
horens are always trying to kill off 
the '166, but the market won't let 
them. Now it's revived again for 
1986, as a £169 integrated player, 
based on a low cost version of the 

classic TD150/160 subchassis motor unit plus 
Thorens' own arm. It provides auto stop/lift and 
has cue and speed control along the front of the 
top plate. The arm is a low mass affair, better 
suited to more compliant cartridges, and is a 
cross between fixed and detachable heads — the 
wires remain continuous and in situ, but a strong 
collar releases the head for cartridge mounting. 
The complex gimbal bearings were set slightly 
loose, and armheight can only be adjusted using 
shims.

The motor is essentially the same as that 
produced over many years, albeit now using a 
low voltage motor fed via a transformer. The 
metal platter sits on a plastic hub, driven by a 
compliant belt from a plastic clutch pulley, while 
du: luLLei tudl wifdoe is iluw fldl (Lite tiL; die 
found on the underside!). The subchassis 
springing has foam damping, the lid is cheaper 
polystyrene, and finish is spartan but clean.
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Lab Report
The arm bearings were a bit sloppy, but showed 
good friction levels and geometry. Downforce 
calibration was 20 per cent light, but bias was 
about right. Resonances included the main, 
quite severe, torsional mode at around 600Hz, 
plus an isolated high Q peak at 3kHz, while 
high frequencies were suppressed.

Based on earlier findings, the motor section 
has a generally decent lab performance in all 
departments, including breakthrough, rumble 
and speed stability.

Sound Quality
Though the competition is now much tougher, 
this latest TD166 reincarnation still delivers the 
sonic goods, rating firmly above average with 
the new arm. This has clearly raised the standard 
a little, though it is still probably the weakspot, 
and contributed to a degree of treble 'roughness' 
and ‘splash’ that might be ameliorated with a 
kiiiJel iituv iitg ludgltel 1.dl li uJge. Depllt, fu1.u,,, 
ambience, resolution and dynamics were all 
liked, bass was pretty good, though some mid 
coloration was criticised.



Conclusions
Old turntables never die, and fortunately 
Thorens are persuaded of the fact. This revived 
'166 yet again takes its place near the top of its 
class, as a practical, sensibly engineered, and 
well balanced player.

Test Results
Motor section
Type________ _______ ___ __  auco-lift, bclr-drive, subchassis
Planer mass/damping 2.Skgfbelow average
Finish and engineering ._________ __________________ jood
Type of mains connecting leads 2 core/phonos and earth 
Speed options 33Vi/4Srpm 
Wow and flutter (DIN peak wtd sigma 2)0.08% 
Wow and flutter (Jin peak wtd 0.2-6Hz/6-300Hz) ____0.15%/0.06%
Absolute speed error . . ..__  + 1.4%
Speed drifr, I hour/load variation %/-0.18%
Stan-up time to audible stabilisation _ _ __ 3.5 sees
Rumble, DIN B wtd, L/R average (see spectrum)-72dB 
Arm section
Approximate effective mass, inc screws, cxcl cartridge 7g 
Type/mass of headshell___________________________________fixed
Geometric accuracy ... .... __ very good
Adjustment provided overhang, lateral. tilt 
Finish and engineering ... ______________ good
Ease of assembly/set-up/use .__ very good/good/good
Friciion, lypical lateral vertical _ .__ ________ ________ 20mg/20mg
Bias compensation method ____  ___ ...._____thread & weighi
Bias force, rim/centre (set to l.Sg elliptical) 120mg/170mg 
Downforce calibration error, Ig/Zg -0.2g/—0.4g
Cue drift, Bmm ascent/descent __________negligible, I secs/2 sees

Arm resonances ________________________________above average
Subjective sound quality average
Arm damping______ _______________ ______ some c/wt decoupling
System as a whole
Size (wxdxh)/clearance for lid rear 43x3Sxl5cm/8.Scm 
Ease of use very good
Typical acoustic breakthrough and resonances -good
Subjective sound quality of complete system________ above average 
Hum level/acoustic feedback very good/gtxx
Vibration sensitivity/shock resistance________ ___ ^ood/fairly gool
Esrimared cypical purchase price ______ __ .________________£169

RANGED 18 dBV SrArUSl PAUSEO)1HAG fHORENS 16& RESNCE RMSI15

-100 ____________________________________________START« 50 Hz BUi 75 Hz STOP! 20 000 Hz

Toneann structural resonances.

BEST IN CHOICE 
BEST IN VALUE

It's a 

"BEST BUY" 
at

BRENTWOOD
MUSIC AND Hl-t 'I CE^J RE

Turntables from:AR, Ariston Dual, Logic QED, Revol ver Rotel, Sansui
Most leading cartridges and over 200 

separates in stock.
Ground and First Floors

2 lngrave Road, Brentwood, Essex. 
Tel: (0277) 221210 

Easy to reach — 5 mins from M25. 
On-site customer parking by appointment
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THORENSTD316
Portfolio Marketing Ltd, River Walk, Tonbridge, Kent tn9 idt 

- Tel: (0732) 365071

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.

Conclusions
Undoubtedly competitive, the lower cost 316 
integrated player offers 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.

T
his new turntable is a higher-quality 
replacement for the old TD166, a 
deck which offered excellent value 
and has since been resurrected. 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 substitute 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 wlch 
good pitch and speed stability. The bass was 
weighty and extended with the mid moderate 
in coloration and good on detail. The treble was 
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Test Results
Motor unit/integrated player
Type _ . . - belt-drive, subchassis, manual
Platter mass/damping ______________________________ 3.0kg/good
Finish and engineering ____ _________________ -j , / ■ ; good 
Type of mains connecting leads ____ remote transformer/plus earth 
Speed options_______________________________________.33/45rpm
Wow and flutter (DIN peak wed sigma Z)_______________  9090%
Wow and flutter (LIN peak wed 0.Z-6Hz/6-300Hz) 0.14%/0.14% 
Absolute speed error _______ _________________________ . -0.5%
Speed drifc, I hour/load variation_____________<0.1%/-0.34%
Start-up time co audible stabilisation 7.0 sees
Rumble, DIN B wtd, L/R average -741-76dB
Arm section
Approximate effective mass, inc screws, excl cartridge 4.5g 
Type/mass of headshell ___________  . --------------------9090
Geometric accuracy  very good 
Adjustments provided height/overhang/lateral
Finish and engineering_______________________________good/good
Ease of assembly/set-up/use very good/very good/very good 
Friction, typical lateral vertical ___________________ 45mg/<15mg
Bias compensation method ._______ __________ thread and weight
Bias force, rim/centre (set to l.Sg elliptical) _200mg/l60mg
Downforce calibration error, Ig/lg-0.075g/-0.15g 
Cue drift, 8mm ascent/descent _________good, 1.5 secs13.5 sees
Arm resonances __ ,_______________ _______________________good
Subjective sound quality  good 
Arm damping _ ssme counterweight decoupling
System as a whole
Size (wxdxh)/clearance for lid rear 44x37xl6cm/6.5cm 
Ease of use__________ _________________________________ good +
Typical acoustic breakthrough and resonances very good
Subjective sound quality of complete system . _ . . good f 
Hum level/acoustic feedback_________________ very good/very good
Vibration sensitivity/shock resistance very good/average+ 
fatimntcd typical puroho.co prico__________________________ £IW

For graph references see issue No. 43



THORENS TD320
Portfolio Marketing Ltd, River Walk, Tonbridge, Kenttn9 idt.

--------- Tel: (0732) 365071

T
he 320 is the top model in Thorens' 
new series, and is also available 
without arm (32J). Following in the 
footsteps of B&O 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.

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 
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 well in the listening tests, the 
320 provided a stable, focused sound, with a 
feeling 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 siring, a good sign.

Conclusions
The 320 series improves on the traditional 
strengths of the TDJ60 and offers a welcome 
advance in engineering, performance and finish. 
Competitive in their price category, this range 
of models is recommended.

Test Results
Motor unit/integrated player*
Type electronic, beltJrive, subchassis
Platter mass/damping_________________ . .________ 3. ?kg/good
Finish and engineering excellent/very good
Type of mains connecting leads 2 core
Speed options 33/4Srpm
Wow and flutter (DIN peak wtd sigma 2) 0.06%
Wow and flutter (LIN peak wtd 0.2-6Hzl6-300Hz) __0.1%/0.1% 
Absolute speed error-0.16% 
Speed drift, 1 hour/load variation  ____________<0.1%/-0.25%
Scarr-up rime co audible stabilisation_____  . 8.7 sees
Rumble, DIN B wtd, L/R average -76dB
Size (wxdxh)/clearance for lid rear 44x37xl6cm/6.5cm 
Easeofuse _ ____ .___ _ ___________________________ ood
Typical acoustic breakchrough and resonances very good
Subjective sound quality of complete system very good 
Hum levt:l/acoustic feedback . __ very good/very good
Vibration sensitivity/shock resistance very good/fairly good
Typical price ______ ____________________________ £279
*supplied wiihour arm (TD3Z 1BC)

For graph references see issue No. 4 3
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WELL TEMPERED ARM
Automation Sciences Co., 20 Little Gaddesdon, Berkhamsted, Herts hf4 ipa.

- Tel : (044284) 2786-

T
his arm is the fruit of many years 
of research conducted by US en­
gineer, Bill Firebaugh. An unusual 
design, its closest relative would 
appear to be a fluid damped uni­

pivot, but in fact, this model has managed to 
dispense with bearings altogether in the con­
ventional sense. Diligent development has 
turned into reality the concept, mooted by 
several engineers, of an arm hanging on a 
thread. In this case, the use of two threads, or 
more properly nylon monofilaments, improves 
stability and provides an elegant method of 
aplying frictionless bias correction.

The arm has an undamped effective mass in 
the !Og range, and in use is heavily damped by 
a low-mass stabiliser working in a well of viscous 
silicone fluid, which, in a real sense, is the 
foundation for the arm. The subsonic arm/cart- 
ridge resonance is heavily damped.

It should be noted that the assembly is rather 
high and will not fit most turntables with their 
lids in position; for some models, modified lids 
may be available from the importer.

Lab Report
Arm resonances were well controlled, free from 
sharp breakups. In energy terms, some mid 
dominance was apparent but this was broad and 
thus of little consequpnrf'

Bias is set by a small thumbwheel, and when 
set at minimum, the measured bias correction 
value was appropriate for a typical cartridge of 
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l.Sg tracking force. Rotated by one turn, 'anti­
skating' of some 500mg or so was provided, 
appropriate to downforce in the 2.5 to 3 .Og 
range. Checks confirmed the negligible stiction 
in the suspension and the damper assembly, so 
in practice friction values can be regarded as 
very low for small, slow arm movements.

Sound Quality
Properly set up, this arm gave a highly neutral, 
low-coloration sound — one which was balanced 
throughout the audio range. Compared with 
most arms, it sounded 'quieter' in a subtle way 
— restrained yet finely detailed and extremely 
well focused through bass mid and treble 
registers. Images were unusually stable without 
the oft-heard stylus 'fluttering' and uncertainty.

Conclusions
The high standard of sound quality shown here 
demands recommendation. Stable and relaxed, 
its overall performance 'grows' on the listener 
with prolonged use. The average effective mass 
and high damping suits a wide variety of 
cartridges, ranging from the robust low compli­
ance versions, to the more delicate moving-coils. 
While appearance may be off putting and there 
are admittedly some mounting complications, 
the end results certainly justify the extra effort 
required.

Test Results
Approximate effective mass, inc screws, excl cartridge 6.8g
Type/mass of headshell _________________ ____ ____________ fixed
Geometric accuracy_____________________________ _____ excellent
Adjustments provided tilt, overhang, lateral
Finish and engineering__ ________ _ very good/very good
Ease of assembly/setring-up/use difficult/average/average 
Friction, typical lateral/vertical_____ __ ______ ________ none
Bias compensation method twisted thread
Bias force, rim/centre 225mg-500mg (see text) 
Uownforce calibration error, Ig/Zg .------ ------ ______ _uncalibraced 
Cue drift, Bmm ascent/descent . .----------------- . „no cueing device,

poor drift/O.Ssccs (inherent damping) 
Arm resonances excellent

Subjective sound quality . -----.________ =_______—very good
Arm damping very heavy damping 
Estimated typical purchase price___  ___ ,_________ £545

For graph reference see issue No. 43
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ZARATHUSTRA SOLIWQUY
Automation Sciences Co, 20 Little Gaddesden, Berkhamsted, Herts Hp4 ipa. 

---------- Tel: (044284) 2786----------

U
tterly simple yet utterly extra­
vagant, this skeletal Welsh built 
suspended motor unit is one of 
the most expensive around, due 
mainly to its massive constituent 

slate slab, supporting heavy plate glass sides and 
lid, a substantial cased synchronous motor with 
crowned pulley, and the suspension springs. Per­
ipheral tower springs can result in high rota­
tional stiffness, but Zarathustra's vast mass keeps 
all subchassis modes at respectably low fre­
quencies. Power is delivered from an unmarked 
external electronic power supply - by trial and 
error until one cracks the code.

The subchassis is a substantial laminate, giv­
ing good arm/cartridge vibration termination. 
Two hands and keep your back straight, the plat­
ter is machined from 12kg solid stainless steel; 
the massive main bearing has a Glacier metal 
low friction sleeve, with the whole mass 
supported on point contact between two carbide 
balls (one with a flattened face).

Levelling is achieved by packing the suspen­
sion towers with spacers, but no arrangement 
has been finalised for armlead dressing. Our 
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sample had a disc clamp and a cork mat with 
felt option, but an acrylic mat is planned for 
production. Oozing craftmanship, finish 
throughout is exceptional, enchanced by the in­
herent beauty of the high quality materials. The 
practical difficulties of siting (wall-mounting?) 
such a mass need taking into account, but it 
would be a mistake to dismiss this as a 'brute 
force and ignorance' device.

Lab Report
Rumble was very good, and wow and flutter 
(DIN wieghted) gave the lowest figure we have 
ever recorded, and the linear separate figures 
were exceptional too. The various speed char­
acteristics depend somewhat on the 'set' of the 
subchassis springs, the consequent tightness of 
the fairly stiff drive belt, and hence delivered 
motor torque. The enormous inertia gives a slow 
start up time of 20-35 sees — conversely, you 
could carry on playing half an LP side with the 
heast tiimed nffi With a tight belt, 6pecd wo3 
1% fast and slowing under load 0.3% — in prac­
tice this highish figure will not create dynamic 
wow because of the high platter inertia.



Disc mechanical impulse testing showed that 
the cork was better than the felt on handling 
the initial transient, but that it also left some 
higher frequency ringing; the planned acrylic 
mat should sort this out. The acoustic break­
through was superb, and mechanical very good, 
particularly at low frequencies (note the isolated 
spring modes at c230 and 360Hz).

Sound Quality
Though not dramatically brilliant, Z.arathustra 
joins a very select handful rated 'very good. Its 
inherent quality is well illustrated by a sound 
which was quite susceptible to differences in 
mats (and we suspect supports, though this is 
difficult to check!) - the cork being comfort­
ably preferred to the felt. Not surprisingly, solid 
stability was the great strength, with extended 
powerful bass, though a lack of 'speed’ and some 
'thickening’ was also noted. Coloration was very 
low and the overall balance slightly 'soft.

Conclusions
Turntables that combine brains with beauty and 
deliver the goods are rare enough to help justify 
Z.arathustra 's £2000 price tag though others can 
achieve as much overall with greater economy. 
We would like more evidence to confirm the 
life of the main bearing, and there is still some 
room for improvement in the consistency and 
disc damping. But as it is, this eminently 
sensible if stupidly named design has a sonic 
stability second to none, and deserves recom­
mendation.

Test Results
Motor section
Type----------------------------- ---------- ---------- e\ecrronic belt, subchassis
Planer mass/damping!Zkg/satisfactory (see text) 
Finish/engineering excellent
Mains/connecting leads_______________ _ ________ remote 3 core
Speed options_____________________________________ 33^/4Srpm
Wow & flutter (DIN pk wtd)____________________________ 0.02%
Wow/flutter (\in pk wtd)__________________________ 0.05%/0.06%
Absolute speed error+1% 
Speed drifc/load variation + 0.3%/-0.3% 
Start-up time to stability 20-30 sees (see text) 
Rumble UR average (DIN B wtd)-78/-82dB 
Size (wxdxh)/clearance for lid rear 45x39cm/l5.5cm
Ease of use___  ___ ______________________ __________good
Acoustic breakthrough, resonances excellent 
Sound quality __________________________________________v good
Hum/acoustic feedback v good/excellent 
Vibration, shock sensitivity_______________________ .v good/good
Typical price___  _ _ _____ _______ ____ 1995

Rumble, mechanical above electrical hum.

Breakthrough, acoustic above vibration.
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ZETA2
Moth Marketing, 47 Armstrong Close, Wilstead, Bedford. 

-----------Tel : (0234) 741152-----------

rash of multiple modes, giving a 'bright’ effect 
up to 5kHz, above which energy is slightly 
'dulled’.

Sound Quality
The sound of the Zeta is little changed from the 
original, which places it firmly in the very good 
class, limited perhaps to some degree in the stan­
dard model by the ordinary arm cable. The 
sound is powerful, 'weighty, even a bit 'heavy, 
but with considerable detail and fine focus and 
depth, occasionally a little bright and forward 
in the lower treble.

T
he original macho super-arm, the 
Mark I L'.eta never quite fulfilled its 
promise in production, but is now 
being manufactured by a new eng­
ineering company, anJ Jistributed 

by Moth Marketing as the Zeta 2, priced at £459 
with conventional cabling, and a steep £549 
with van den Hui wires.

Changes are minor, the established high gloss 
buffed black creating a very smart external 
appearance. The bearings are now 3- rather than 
7-ball types, but are still small considering the 
massiveness of the structural members: they felt 
pretty tight, but one sample gave rather high 
friction. The cartridge mounting area is ground 
flat. In other respects the familiar Zeta features 
of a massively constructed fixed head design are 
seen, uncalibrated for downforce or bias com­
pensation.

Lab Report
The bearings felt pretty good, and friction on 
the second sample was quite low, but the vertical 
motion had a slightly notchy feel. The bias com­
pensator gave sensible values at its mid position 
for a normal l.8g downforce. The effective mass 
isa highish ing rnited to low compliance mov 
ing-coil cartridges. The resonance trace seemed 
a little less favourable on the Mark 2 model, the 
main first mode at 900Hz/lkHz followed by a

Conclusions
The Zeta 2 remains a fine product, but cheaper 
altematives can offer as much, and there remain 
some reservations about production consistency-. 
Nevertheless, it certainly merits consideration, 
and has an overall balance which will suit some 
motors more than others.

Test Results
Effeclive mass (approx.) -- --------------------------------- 16g
Tyre/mass headshell________ . __________ ___ ____ fixed
Geometric accuracy excellent
Adjustmems provided height, overhang, lateral 
Finish/engineering very good
Ease of set up/use _______________________________________Good
Friction, (typical lar/vert) 20mg SOmg 
Bias method_____ .   _____________________ Dial spring
Bias force, (mid-setting) _ ...______________ 130mgll70mg
Downforce error, lg/2g „ ______________ _______ n/a
Cue drifr, 8mm up/down_______________ ._________ slighr/2.5 sees
Arm resonances ______________________ _______________ good
Sound quality________________________ .. .___________ ..very good
Arm damping none
Typical price £459 (£559 vdhl

Toneann structural resonances.
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lagic 
t:ampc/dct:umil 

We'd like to blow our own trumpet, 
but Tempo does it better.

Hear for yourself at any of the following dealers:
Aylesbury Aylesbury Hi Fi
Birmingham Alternative Audio
Bournemouth Suttons Music Centre
Brentwood Brentwood Music Centre
Cambridge Steve Boxshall Audio
Colchester Lyon Audio
Glastonbury Avalon Hi Fi Studio
Harrowgate Elite Hi Fi
High Wycombe The Sound Gallery
Huddersfield Huddersfield Hi Fi Centre
Inverness E.M.S.
London K.J. Leisuresound

Bartletts Hi Fi
Unilet Products
Harrow Audio

Middlesbrough Gilson Audio
Milton Keynes Audio Insight
Norwich Basically Sound

0296 28790021 742 02540202 255120277 2212100223 683050206 5602590458 503700423 5218310494316820484 5446680463 23411501 486 826301 607 229601 942 956701 863 09380642 2487930908 5615510508 70829

Oxford Westwood & Mason 0865 247783
Peterborough Stilton Audio Systems 0733 241063
Rotherham Moorgate Acoustics 0709 370666
Rugby Sounds Expensive 0788 79736
Rushdan (Northants) D.F. Clarke Audio Services 0933 57349
Salisbury Suttons Music Centre 0722 27171
Southampton Suttons Music Centre 0703 32481
St Leonards-on-Sea Hastings Hi Fi 0424 442975
St Neots A.N. Audio 0480 72071
Stockport Murrays Hi Fi 061 429 7666
Tonbridge Standens 0732 353540
Torquay J.R.C. Hi Fi 0803 23094
Watford Acoustic Arts 0923 33011
Weybridge Cosmic Radio 0932 54522
Wolverhampton Midland Hi Fi Studios 0902 771774

Warstones Hi Fi Studios 0902 3451 14
N. Ireland Zeus Audio 08687 67935

Logic International Limited, 19 Hurlbutt Road, Heathcote Industrial Estate, Warwick CV34 6TD. Tel: (0926) 20302.



SUMMARY REVIEWS: TURNTABLES AND 
TONEARMS

Acoustic Research Legend (£200, with arm 
£260)
A completely modernised revival of the classic 
AR subchassis design, this model offered fine 
all round performance, with an airy, articulate 
sound. The AR arm is roughly equivalent to a 
Mission 774LC. The Legend remains good value, 
though somewhat eclipsed in this respect by the 
cheaper EBJOJ.
Audio Technica AT1120 (£132)
This low effective mass (5 g) arm suits fairly high 
compliance cartridges, and sounded better than 
an unpromising resonance graph suggested. 
Tonal balance was quite pleasant, stereo image 
reasonably well defined, and treble inoffensive. 
Bass definition was below that of some 'super' 
arms though, and this model will not suit low- 
compliance moving coils. Well built and 
finished, with very low friction, it originally sold 
at around £110.
B&O TX-2 (£249)
This is a fully automatic integrated player which 
can interface to B&O's unique remote control 
system. Though more oriented towards conven­
ience than audiophile sound quality, it still 
sounds respectable, with low coloration, and is 
attractively styled and well finished.
Decca International (£49)
With moderate 12g effective mass, this unipivot 
design gives a rather 'rich' tonal balance, with 
some bass muddling and mid-forwardness; it 
could be a good match for Decca's individual­
sounding cartridges, but constructional quality 
is not good by modem standards.
Dual CS514 and CS515 (£80, £95)
Superficially resembling the 505 models, the 
inexpensive CS514 and '515 are based on 
lightweight plastic plinths and have only the 
most rudimentary isolation, via rubber 
grommets, of their steel 'subchassis'. Despite the 
nicely-made Dual tonearm, sound quality was 
not found very satisfactory, lacking dynamics 
and showing poor motor torque. Though the 514 
could perhaps be worth considering for the least 
expensive systems, the '505 is clearly very much 
worth the extra money.
Grace G707
This long-established and elegant arm is a rigid 
yet low-mass (7g) design with a fixed plastic 

headshell. In terms of tonal balance it is slightly 
bright or coarse. While if offers tight, extended 
and powerful bass with good stereo depth and 
precision, recent introductions have reduced its 
competitiveness.
Harman Kardon T35C (£159)
In this rigid plinth design the springy feet 
provide some isolation but do not deal with 
acoustic breakthrough. The 1.33kg platter is 
driven by a small DC motor, allowing electronic 
speed change. The arm showed quite serious 
resonant breakup. Stereo focus was not very 
sharp, and the sound lacked attack or life. 
Tonally it was pleasant enough, neither seriously 
coloured nor unbalanced but by the standards 
of today this 'old-fashioned' performance is no 
longer adequate.
Harman Kardon T55C (£239)
The T55C has a suspended subchassis, and a 
heavy record clamp. Isolation and feedback 
resistance were much better than the 35. 
Subjectively, stereo images had greater width, 
and the sound showed more 'punch' and life 
with improved bass definition, but some 
muddling remained in the mid and treble. Barely 
above average sound quality at a well above 
average price, the T55C cannot be 
recommended.
Lux PD290 )£145)
Beautifully finished and styled, the PD290 is 
an integrated solid plinth design with a 
reasonable motor section but rather unimpres­
sive tonearm. Sound quality was pleasant, if 
bland and rather two-dimensional.
Mission 775LCT (£200)
Fitted with the individually recommended 
774LC tonearm (12g eff. mass), this £200 player 
comes complete with a decent cartridge and 
gives a tidy, coherent sound with fine musical 
drive and integrity, albeit with some loss of 
transparency. Rated 'worth considering' at the 
stated price, with a slight reduction it would 
merit recommendation.
Oracle Alexandria/Prelude (£825/£1,290)
Generally supplied integrated with the Prelude 
Luiieaiiii, AlexaiiJria Is more conventionally 
styled and less expensive than Delphi, with a 
normal plinth but other typical Oracle features 
like the screw down record clamp. The 9g
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effective mass arm performed well enough, and 
the turntable gave fine lab test results. Neutrally 
balanced with low coloration, the sound was 
well liked, the high overall performance rating 
indicated recommendation, but in view of its 
price it is now worth considering, though value 
for money is not particularly good.
SME 3009 II Improved (£112/£124)
The classic low-mass SME arm design still rated 
as 'worth considering” when last tested two 
editions ago, particularly in 'non-detachable’ 
form. The Improved designation refers to a 
reduction in mass applied to the design in the 
early ’70s, the higher-mass 3009R being 
virturally a return to pre-Improved version! The 
Improved remains a well-built and finished 
product which may be available at an attractive 
price. Sound quality was characterised as some­
what brash and lacking in bass definition.
SME 3009 Series Ill and lllS (£205/£147)
Designed to combine low mass (5g) with 
versatile cartridge matching, the Series Ill has 
extremely comprehensive adjustments; the 
simplified IIIS lacks some of the Ill’s features 
but sounded indistinguishable. The sound was 
characterised by a 'soft’ balance, with a subdued 
treble. Coloration was comparatively low and 
the overall sound pleasantly relaxed. Accessory 
mass loading plates can be added, but even so 
the arm is not primarily suited to low 
compliance moving-coils. Respectable sound 
quality is combined with excellent construction 
and finish.
SME 3009R (£225)
This 'R’ version of the 3009 offers higher mass 
primarily for lower-compliance moving-coil 
cartridges; it is in effect a revamping of the much 
earlier, heavier 3009 version which preceeded 
the 3009 II Improved. While construction and 
finish are to the usual superb SME standard, the 
subjective performance was in the 'average’ 
group and this did not in our view justify the 
price.
Systemdek IV (£448)
This recommended motor unit has electronic 
speed control, a heavy platter, and fine subchas­
sis suspension. Lab performance was highly res­
pectable and the sound was lively, dynamic and 
'lean', a little lacking in bass impact, but with 
outstanding midrange and treble clarity and def­
inition.

^dimm 
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REVOLVER 
AXIS (by Linn) 

MANTRA (new Mantra arm) 
LINN SONDEK LP12 
(still simply better)

LINN NAIM, REGA, NYTECH, 
MISSION, QUAD, NAO, CREEK, A&R 

CAMBRIDGE, NAKAMICHI, KEF, 
HEYBROOK, BOSTON, ACOUSTICS, 

AR, YAMAHA, AKROYD, BANG & 
0LUFSENRREVOLVER. 

studio ■. 
81 FAIRFAX ROAD, (Swiss Cottage), 

LONDON NW6 4DY 
Tel: 01-624 8855 

Mon-Fri 10am-7pm Sat 10am-6pm 
82 HIGH STREET, HARPENDEN, 

HERTS AL5 2SP 
Tel: 05827-64246 

Mon-Sat 9am-5.30pm (closed Wed) 
ENQUIRE FOR 

CREDIT FACILITIES

121





A&RC77
A&R Cambridge Ltd, Denny Industrialcentre, W aterbeach. Cambridge cbs 9pb.

-T EL: (0223) 861550- •

A
&R's 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 figure which confers reasonable 
groove security.

Lab Report
Output is conveniently average, and amplifier 
input capacitance is quite uncritical (250pF 
increase adding IdB to treble level).

Frequency response showed a fairly obvious 
broad 3dB suckout in the mid treble, followed 
by a mild rise to the 16/17kHz 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 
enough figures which were generally pretty 
consistent down to low frequencies, though 
reducing somewhat at HE 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 mildly 
impressive, with plenty of 'bounce' and an 
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__________ _______ ___________________ spherical
Stylus inspection result____ ____________ confirmed, well mounted
Output Level (\kHz, Semis)___________ .________ l.75mV
Relative output (OdB = lmV/cm/s) , . . ___ .________ __ . . . -ldB
Channel balance  ...   .... C'.rd/JB
Channel separation (L,R)______________ _______ .__ 28.5, 28.&IB
Tracking ability (L,R) _
Frequency response limits IOOHz-SHz+I, -2.SdB 
Frequency response limits 30Hz-20kHz+I, -9dB 
Stereo Separation Lon R IOOHz. JkHz, !OkHz_____ ZZ, 31, 22dB
Stereo Separation R on L \OOHz, JkHz, \OkHz_____ 28, 24, 22dB
Channel diff. from graph, \OOHz, \kHz, \OkHz_____ O.S, 0.5, \dB
Test tracking weight, loading l.8g, 300pF 
LF resonance frequency, 12.Sg arm (vert, lat)IO, J0.3Hz 
Estimated compliance (vert, lac)16, 15cu 
Recommended arm effective mass 6-16g 
LF resonance rise, 12.Sg arm (vert, lat)____ _____ . 14.5, 12dB
Typical selling price .. ............... ......• 2?

For graph reference see issue No 43
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A&RP77Mg/E77Mg
A&R Cambridge Ltd, Denny End Industrial Centre. Waterbeach, Cambridge cbs 9pb

- TEL: (0223) 861550-• •

P
opular on the UK market for a 
number of years, A&R have just 
introduced alternative versions of 
their C, E and P77s, the Mg suffix 
denoting a cast magnesium mounting 

section replacing the standard plastic — shades 
of the K9! This is a £10 price loading; existing 
'77 users can upgrade the body alone for £23, 
and standard models will continue to remain 
available in parallel.

This is a conventional — even slightly old- 
fashioned — moving magnet design, majoring 
on such virtues as a strong square body and lugs 
with plenty of headshell contact, and a well­
fitting stylus assembly. Electrical output is quite 
normal, and changes in input load capacitance 
are not dramatic: given the option, 400pF is 
preferred.

Compliances measured higher this year than 
•before, which is rather a pity as the choice of 
ideally compatible arms is now more restricted, 
to low and low/medium mass types. The two 
models were quite similar, the slightly higher 
E suggesting a typical production tolerance. 
U11Jer the microscope, the P had a fme four- 
faceted 'line' grind on a small nude stone; finish 
and alignment were both very good. The Eon 
the other hand, had a poor quality diasa-shank 
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pseudo-elliptical tip, virtually unpolished and 
poorly aligned.

Lab Report
Tracking abilities are fine. The P gave the better 
separation measurements, but the spectrograms 
were very similar, showing slight internal 
asymmetry. The response graphs were also pretty 
close, and had an old-fashioned characteristic 
which gave a quite pronounced dip in the 
presence band around 7-9kHz, with a quite 
sharp recovery beyond. Such a departure from 
neutrality invites censure, but history suggests 
this balance is often well suited to the mid­
priced system such cartridges partner. Channel 
balance was quite poor.

Sound Quality
Fair consistency between listeners placed the E 
at average and the P above average, the latter 
a pretty fair placement considering the price — 
and the rather 'laid back' balance didn't do the 
scoring any favours. The difference between 
good and poor tip was quite clearly audible in 
the smoothness (or not) of the top end. Listeners 
liked the 'scale’, richness and good transparency, 
but focus and dynamics seemed 'softened'



somehow, and the sound seemed less ‘bouncy' 
and lively than recollections of earlier ’77s.

Conclusions
If the metal body has made an improvement, 
then the generator is showing its age, or the 
increase in compliance had some influence. 
Either way, the ’77s did not seem as competitive 
as in earlier years, though the P77 did enough 
to merit cautious recommendation.

Test Results
A&R P77 (E77 in brackets where different)
Type, mass.... ............. _..............  high o/p m-m, 7g
Stylus type ______ _ _ __ __________ nude (diasa) detachable
Stylus tip geometry line (pseudo-elliptical) 
Stylus finish/alignment v good/v good (poor/skew) 
Output Level (1kHz, Semis)J.9mV 
Relative output (OdB = ImV/cm/s)-ZdB 
Tracking ability (L,R)_____   >80, >80pm 
Distortion 300Hz (lat + 9dB, vert + 6dB)-481-J4 (-J5)dB 
Frequency response 100Hz-5kHz_______________ +I, -2 (-2.Z)dB
Frequency response limits 30Hz-Z0kHz  +3, -2.3 (+2, -2.6)dB 
Stereo Separation 100Hz, 3kHz, 10kHz__32, JO, 29 (27, JO, 25)dB 
Channel difference 1kHz, 10kHz_______ ,__ —__1, 0.6, (0.8)dB 
Test tracking weight, loading l.8g, 250-400pF
LF resonance frequency, 11g arm _ __________________ 7.3 (7)Hz
Estimated compliance 24 (26)cu
Recommended arm mass/damping 4-9g (3-8g)/nonc
LF resonance rise, 11g arm 15 (13)dB
Typical selling price _ £57.50 (£47.50)

Frequency response (outside grooves). Is ir solid, right dash: 
Lower trace with 400pF
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AUDIO-TECHNICA ATI lOE
Technica House, Lockwood Close, Leeds, lsii suu.

----------Tel: (0532) 771441---------------

T
his conventional low cost (£17) 
magnetic cartridge shares bodywork 

and the LC-OFC (linear crystal) 
wiring with the 105 and 115£. 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-Zg, 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. 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 LidB, though the match between 

channels was quite close. Even at the fast writing 
speed the response traces were pretty smooth, 
with only a couple of minor 'glitches.
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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 
'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 LCDFC 

wire actually is a worthwhile 'magic ingredient' 
remains a moot point, but the '1 JOE is clearly 
a very competitive package well deserving 

recommendation.

Test Results
Type, mass__________ - ... . ---------------- moving mgnet 7.2g
Stylus type ----------------------------------------------------------------elliptical
Stylus inspection result --------------------------------------------spherical!
Output Level (!kHz, x tiM_______  4.0mV
Relative ourpur (OdB = lmV/cm/s)  _ .  .(.’UR
Channel balance ____ .. _ ------- l.ldB
Channel separation (L,R)_______ _ — 30, 30dB
Tracking ability (L,R) . . . . __ . ___ .Rd. 78pm
Frequency response from graph lOOHz-SkHz +1.5, -2dB 
Frequency response from graph 30Hz-20kHz ________ +1.5, -7dB
Stereo Separation L on R 80Hz, 3kHz, lOkHz ______ 33, 36, 31dB
Stereo Separation R on L 80Hz, 3kHz, lOkHz ______ 36, 39, 33dB
Test tracking weight, loading------ . _ ------ — l.Bg, ISOpF
LF resonance frequency, 13.Sg arm (verc, \at) A 9Hz
Estimated compliance (vert, lar) _. .. 15‘ IScu
Recommended arm effective mass 5-16g
LF resonance rise, 13.Sg arm (verc. !at) 14, t6dB
1\>pkd >clllng pric< £1/

For graph reference see issue No 43



AUDIO TECHNICA ATUL5
Audio Technica (UK) Ltd, Technica House, Lockwood Close, Leeds ls!1 suu. 

----------Tel (0532)771441----------

O
ne of a pair of new low output 
moving-coil models, the 'UL5 

(and '3) have detachable stylus 
assemblies and represent a 
separate series from the similarly 

new 'FT3; space has limited our coverage to the 
'5. The plastic moulding containing magnets 
and connection pins is fixed into a vestigial 
metal casting for rigid headshell mounting, 
albeit with a small contact area. The stylus 
assembly in another high quality moulding, 
which makes a good push fit onto the main 
body The cantilever-mounted moving-coils are 
asymmetrically placed by design.

The compliance is a little higher than average, 
so low and medium mass arms are best suited. 
Electrical output is quite generous, but a 
moving-coil input is needed. The tip turned out 
to have a fairly ordinary diasa-shank with 
pseudo-elliptical grind, decently mounted, 
finished and aligned.

Lab Report
The high compliance confers good tracking 
abilities even at l.Sg downforce. Separation 
values were good at low and mid frequencies, 
but deteriorated quite considerably at high 
frequencies, while a fair amount of ultrasonic 

spuriae were also generated. The response 
showed good channel balance and the normal 
(l.SdB) presence droop with well controlled 
recovery following. The main HF resonance was 
quite high.

Sound Quality
Rating a decent enough 'above average’, the 
sound was still disappointing compared to the 
similarly priced non-detachable FT3. Open, 
clear and quite lively with some depth and 
space, bass was a little 'plump’ treble a bit coarse 
and obvious, and dynamics rather bland, with 
some midrange masking and colour.

Conclusions
This is by no means a bad performer, but it is 
comfortably outclassed by its FT3 stablemate 
amongst others, and nothing distinguishes it 
from the crowd.

Test Results
Type, mass __________________________________ low o/p m-c, 4.2g
Stylus type diasa shank, detachable
Stylus tip geometry ._. pood pseudo-elliptical (0.4x0.7)
Stylus finish/alignmcnr ..._____ . ._nood/f good
Output Level (\kHz, Semis)
Relative output (OdB = ImV/cm/s) ___.-20dB
Tracking ability (L,R)  >80, >SOpm
Distortion 300Hz (lat + 9dB, vert + 6dB) -48dB/-37dB 
Frequency response lOOHz-SkHz + I, — IdB
Frequency response limits 30Hz-Z0kHz + 1, —!dB
Stereo Separation \OOHz, 3kHz, \OkHz __„27, 35, 19dB
Channel difference !kHz, \OkHz .. ____ 0, O.ldB
Test tracking weight, loading  l.5g, n/a
LF resonance frequency, Ilg arm   7.4Hz
Estimated compliance   28cu
Recommended arm mass/damping 4-!0g, none
LF resonance rise, Ilg arm  . l4dB
Typical selling price .____________ .  _________ ..£65

Frequency response (outside grooves). Left solid, right dash.
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AUDIO TECHNICA ATF3
Audio Technica (uk)Ltd, Technica House, Lockwood Close, Leeds lsii 5uu.

- Tel :(0532) 771441 ••

T
his brand new low output moving­
coil model (£70) from Audio 
Technica has no resemblance to 
earlier models they have marketed. 
The stylus assembly is fixed in the 

generator system, which is glued together from 
high quality, tough plastic mouldings. This is 
then fixed in a small cast-metal mounting 
bracket with full circular lugs to enable tight 
headshell mounting.

Output is on the low side, even by moving­
coil standards, so it is prudent to check for pre­
amp compatibility before purchasing: high gain 
and low noise are both required. Compliance 
is quite moderate, though a little on the high 
side for some of the heavier arms around. A 
beautiful tiny naked diamond tip was properly 
finished and fitted, its true elliptical form 
accurately aligned.

Lab Report
Tracking abilities were fine with scope for 
additional improvement if need be. Distortion 
measured very well, but channel separation was 
average, if rtia6onably comictent. SubGtuntiul 
ultrasonic spuriae were generated. The response 
trace showed a channel discrepancy of 0.5-ldB 
over much, but not all of the band. The 

presence droop was held to just ldB while the 
recovery peaks a little early at lOkHz, which will 
be inclined to add a little treble 'sting’.

Sound Quality
Despite one dissenter, the ATF3 attained a 
'good’ rating, which indicates a very fine 
performance for the price. The anticipated high 
frequency 'untidiness’ received comment, as did 
a certain lack of bass authority. But the overall 
sound was big and generous, with a lively pace, 
good frontal focus and width, and quite good 
depth and transparency. Appealingly inform­
ative, it could also sound a little 'coarse’.

Conclusions
Combining fine subjective performance with 
good build and tip quality, one can overlook the 
slight technical weaknesses and firmly 
recommend this model, as offering a near ideal 
balance for the price. Some care should be taken 
to ensure tonearm and pre-amp compatibility.

Test Results
Type, mass___________________________ ._________ low o/p m-c, Sg
Stylus type _ . . ___ ________ ___ nude low mass, fixed
Stylus tip geometry true elliptical (0.2x0.7) 
Stylus finish/alignment___________ ____________ v good/excellem
Output Level (lkH!, Semis)_____ . _ .______________ 0.25mV
Relative ourput (OdB = 1mV/cm/s) -26dB
Tracking ability (L,R) ______________... >80, >B0pm
Distortion 300Hz (lat + 9dB, vert + 6dB) -50dBl-36dB 
Frequency response lOOHz-SkHz +0.5, -0.ZdB
Frequency response 30Hz-20kHz+ 1, -0.3dB 
Stereo Separation 100Hz, 3kHz, !OkHz ,___ _____ 21. 25, 2!dB
Channel difference !kHz, !0kHz 0.2, O.BdB
Test cracking weight, loading l.Sg, n/a 
LF resonance frequency, Ilg arm . _______ __________  8Hz
Estimated compliance............................... - 22cu
Recommended arm mass/damping... .. ....__. . _ _ 4-12g, none
LF resonance rise, Ilg arm 14dB 
Typical selling price______________________________________ £70

Frequency response (outside grooves). Left solid, right dash.
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AUDIO TECHNICA AT95E
Audio Technica (UK) Ltd, Technica House, Lockwood Close, Leeds, lsi i suu.

• TEL:(0532)771441•

T
his cartridge is awkwardly not a 
catgalogue item — it's only sold in 
bulk — and appears on dealers' 
shelves at various prices. Sitting just 
above the £18 Linn Basik (AT93) 

on the AT ladder, the 95E costs £20, or £15, 
or whatever. Paradoxically, the margin on a £20 
'95 is similar to most £40 cartridges, so the 
dealer doesn’t mind which he sells, and the cus­
tomer is happy to take the half price option.

Cheaply made by robots to fine tolerances, 
this high output magnetic cartridge has a simple 
body of reasonable integrity with good stylus 
assembly fit. The generator is properly located 
and has just the right compliance to match most 
popular arms. The cheap shank-mount elliptical 
stylus is decently finished and well aligned.

Lab Report
Tracking abilities were reasonable, and 
separation quite good. The response is a sort of 
triple-humped rollercoaster of a ride, from + 3dB 
at 20Hz to — 2dB at 15 kHz — not exactly 
neutral or extended, but controlled for all that. 
High capacitance loading will 'brighten’ the 
treble a little.

Sound Quality
Without direct comparison with Basik, ATI05s 
etc, the 95E sounded pretty good: lively and 

dynamic, a bit rich and 'heavy', but also quite 
clear and open. Treble lacked refinement and 
extension, but the overall balance still deserved 
an average rating, which is fine for the price.

Conclusions
Ramming home the message that it may be 
better to spend a little more on turntable and 
ronearm and a little less on the cartridge, the 
95E is an ideal 'starter model’ that responds well 
to good players. After all, a cartridge with a 
rather limited and coarse top end isn’t going to 
stand out until the coarseness is out of the record 
player top end —and that don’t come cheap. A 
clear Best Buy, with the invitation to haggle on 
price.

Test Results
Type, mass high o/p m-m, 7.2g 
Stylus type shank mount, detachable
Stylus tip geometry ____ ___ ___________ _ medium res elliptical
Stylus finish/alignment_________________________ good — /good+
Output Level (!kHz, Semis)______________ .. . .__________4.7mV
Relative output (OdB = lmV/cm/s) OdB
Tracking ab;lity (L.R) 80, 75pm
Distortion JOOHz (lat+9dB, vert + 6dB) —45dB/-J6dB 
Frequency response IOOHz-SkHz_____ _ . + 1.5, -l.6dB 
Frequency response 30Hz-20kHz +1.5, -6dB {see text) 
Stereo Separation lOOHz, JkHz, !OkHz .. _____ JO. 12, Z6dB
Channel difference !kHz, !OkHz __  ... _________ O.Z, 0.4dB
Test tracking weight, loading . ____l.8g, 250pF
LF resonance frequency, llg arm ... ...____________ 8.8Hz
Estimated compliance (vert, lar)___________________ ______18cu
Recommended arm mass/damping ,, , _______ ,_______ 8-14g, none
LF resonance rise, llg arm 14dB
Typical selling price . _________________ iee preamble

Frequency response (outside grooves). Left solid, right dash.
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BANG & OLUFSEN MMCl
Bang & Olufsen (UK) Ltd, Eastbrook Road, Gloucester GL4 7DE. 

---------- Tel: (0452) 21591----------

W
ith the top of the range 
MMCJ, B&O throw all their 
advanced technology into a 
miniature cartridge with 
jewelled cantilever and a tiny 

diamond tip with exquisite line-contact profile 
(but a sensible shank long enough to avoid too 
much dust collection). Regrettably again we 
have the plug-in adaptor, though the overall 
mass is still low, and downforce a superlight lg.

Compliance is pretty sensible, considering it 
has to accommodate B&O’s own ultra-low-mass 
arms.

Lab Report
Output is a little on the low side, but should 
be sufficient for the great majority of amplifier 
moving-magnet inputs.

Response and channel balance were exemp­
lary, save a single 900Hz 'glitch’ we attribute to 
the mounting adaptor. That apart the trace was 
pretty smooth, gently falling 4-5dB across the 
band with exemplary high frequency control.

Stereo separation was likewise reference­
standard stuff, with outstanding figures 
throughout the band, and no compromise at 
high frequencies Groove ctobility woe decent 
and tracking ability fine, despite the low 
downforce, though the cartridge as a whole was 
rather microphonic.

Sound Quality
The extraordinary clarity and detail at high 
frequencies are sufficient to rate this model in 
a high grouping, and will be sufficient and con­
vincing reason for many purchasers. But one 
does notice the treble, inasmuch as it somehow 
draws attention to itself, while the bass plods 
along a bit, almost as an afterthought. Focus, 
midrange dynamics, and stereo imaging were to 
a good standard.

Conclusions
Well worth considering for its strengths, the 
MMCJ also deserves a better adaptor, since the 
one supplied lacks rigidity. Even as it stands it 
is a satisfying cartridge, possibly with greater 
appeal to the classical than rock listener.

Test Results
Type, mass _____________ ... . moving magnet, 3.3g
Stylus type .... ...... .....................-mall nude 'line'
Stylus inspection result ______fine, tiny, long 'pegged' line contact
Output Level (!kHz. Semis) , ______ „------- F .75mV
Relative output (OdB= lmV/cm/s) . —. . -2dB
Channel balance________________________ _______________ 0.4dB
Channel separation (L,R)_____ ______________________ JO. JOdB
Tracking ability (l,R) _____ _____ _______________ >80. >80pm
Frequency response limits lOOHz-SkHz . ----------------- ,+ I, -l.SdB
Frequency response limits 30Hz-20kHz . -------------------- + l, -4dB
Separation Lon R lOOHz. JkHz, !OkHz __________ 29. 38, 32dB
Separation Ron L lOOHz, JkHz, lOkHz __________ 33, 48, 34dB
Channel diff. lOOHz, !kHz, lOkHz 0.5, 0.5, OdB
Test tracking weight, loadin g............ ......... lg, ZOOpF
LF resonance frequency, 12.Sg arm (vert, lac) ... . 9, 8Hz
Estimated compliance (vert, !at)__________ _____________ 24, Zlcu
Recommended arm effective mass ........ . . 5-13g
LF resonance rise, 12.Sg arm (vert, lat)  „13, IZdB
Typical selling price .  _______ ____ _. .1.93

For graph references see issue No. 43
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BANG & OLUFSEN MMC4
B ang & Olufsen (uk) Ltd, Eastbrook Road, Gloucester gl4 7de. 

---------- Tel (0452) 21591----------

S
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
fit. The whole weighs a mere 3.3g, and tracks 
at a low l.2g, using a tapered aluminium 
cantilever fitted with a titanium-bonded 
elliptical tip.

Compliance is to be high enough to match 
B&O's own arms, yet still low enough to allow 
a reasonable range of low and medium mass 
arms to be used.

Lab 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 lOkHz. 
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 
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 good, giving fine stereo 
imaging. The treble is well balanced and con­
trolled, though a touch unrefined. Stability was 
impressive and surface noise under control.

Conclusions
The general standard attained by the B&Os do 
much to reinforce their claim that moving 
magnets can 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.

Test Results
Type, mass .____...______ moving magnet 3.3g
Stylus type _______________  ... . . dlipiL.il
Srylus inspection result __short squat brazed elliptical, little polish 
Output Level (\kHz, Semis)______ __  .... . ,.2.55mV
Relative output (OdB = ImV/cm/s)-4dB 
Channel balance  _ ... __________ _______ O.OSdB
Channel separation (L,R) 30, 30dB
Tracking ability (L,R) . ... 80pm
Frequency response limits l00Hz-5Hz .+ I, -l.SdB 
Frequency response limits 30Hz-20kHz .................. +I, -3dB
Stereo Separation L on R 100Hz, 3kHz, 10kHz_____ 30, 38, 27dB
Stereo Separation Ron L 100Hz, 3kHz, 10kHz_____ 26, 39, 26dB
Channel diff. from graph, I00Hz, !kHz, I0kHz_____ 05. I, 0.SdB
Test tracking weight, loading _______ . I.lg, 200pF
LF resonance frequency, 12.Sg arm (ven, !at) 9, 9Hz 
Estimated compliance (vert, lac) 24, 24cu 
Recommended arm effective mass . ._________________ ClSg
LF resonance nse, 12.Sg arm (vert, lat)15, 12dB
Typical selling price_______________________ £23, calibrated £34

For graph references see issue No 43
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CELW CHORALE
Automation Sciences Co, 20 Little Gaddesden, Berkhamsted, Herts Hf4 ipa.

-Te L: (044 284) 2786-

C
ello is a newish company headed 
up by Mark Levinson, whose pro­
ducts have always been known as 
extravagancies with a lot of class. 
Hewn, as it were from a solid 

aluminium rod, the Chorale has maximum 
instant oooh! and aaah! appeal. It may be a rotal 
nightmare to align lateral headshell angle, but 
who cares? You're not going to take it in and 
out every week — it's the reviewer who gets the 
short straw. It's a classic heavyweight, low output 
moving-coil with immense structural integrity, 
capable of really rigid headshell mounting. But 
it also has too much mass for its compliance (or 
vice versa), limiting sensible application to low 
and medium mass arms. Poking from the 
underside is a tiny cantilever, cleanly tipped 
with fine small-splint swept elliptical diamond, 
slightly misaligned. Output is a few dB below 
the moving-coil average, so partnering pre-amps 
need enough gain and sufficiently low noise.

Lab Report
The highish compliance confers secure tracking, 
but may help explain the rather indifferent sep­
aration results. The frequency response looks 
itiu: aiiJ smooth anJ b veiy Heady Oat as well, 
the presence depression being a mere IdB. The 
channels are closely matched with good control 
and a slight rise at very high frequencies.

Sound Quality
The sound did at least make a serious effort to 
justify the very high price. Appealing more to 
some than others, the transparent delicacy of 
the treble region — string instruments most part­
icularly — were without equal. Detail was of the 
highest order, though the balance was a touch 
light and bright. Low frequencies seemed a trifle 
rich slow and lazy, but with good extension and 
little coloration.

Conclusions
The Cellos handicap is its unsuitability to more 
massive arms, and it is not the ideal all-rounder. 
But in the right system it is capable of re-def­
ining treble resolution, and deserves the serious 
consideration of the serious audiophile.

Test Results
Type. mass ___________________________ low o/p m-c, 13g
Stylus type naked, small splint, fixed
Srylus rip geometry finish/alignment true swept elliptical 
Stylus inspection result clean excellent/slight skew 
Output Level (!kHz, Semis)0.25mV 
Relative output (OdB = lmV/cm/s)-26dB 
Tracking ability (L,R)_________________>80, >80um
Disronion 300Hz (lat +9dB, ven +6dB -47dB, -33JB 
Frequency response !00Hz-5kHz +0.6, -0.SJB
Frequency response 30Hz-20kHz+0.7; -.SdB 
Stereo Sepamrion lOOkHz, 3kHz, !0kHz  22, 26, 21dB 
Channel difference !kHz, 10kHz ... __ _____ . Ok OdB
Test tracking weight, loading  J .Sg, n/a 
LF resonance frequency, (llg arm)6.5Hz 
Estimated compliance (vert, lat)_______________ 23cu
Recommended arm mass/damping ..__.__ . _______ 4-10g, helpful
LF resonance rise, (llg arm)________.____ .__ ,__ 14dB
Typical selling price .. _______________  - - ____£690
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DECCA MAROON
Presence Audio, Eastland House, Plummers Plain, Horsham, West Sussex rhi3 6ny. 

---------- Tel : (044485) 333---------------

D
ecca's basic cartridge has changed 
colour this year, from blue to 
maroon. It hasn’t changed much, 
and is still utterly different from 
every other cartridge. The 

'cantilever' is nearly vertical, disappearing up 
inside the body through sensing coils that 
directly scan cantilever motion at the tip. A 
tieback filament holds the moving iron 
generator in place, but the arrangement has a 
very stiff vertical compliance and virtually no 
damping.

Arm matching is problematic, to say the least 
— damped and medium/high mass arms are 
probably the best compromise. The soft plastic 
push-in mount looks terrible, but it probably 
helps soak up the excessive mechanical energy. 
Electrical output is healthy enough for normal 
disc inputs. The spherical tip used an indifferent 
diasa-shank stone of poor polish.

Lab Report
Last year's Blue had decent treble control, but 
the Maroon went bananas above a 9kHz 
resonance, with some irregularity elsewhere. 
Midrange tracking ability was quite good, but 
subjectively the high frequencies gave some 
problems. The separation was good at low and 
mid frequencies, but then decayed gradually 
towards the HF resonance, which was strong 
enough to generate substantial ultrasonic 
harmonics.

Sound Quality
Rated well above average, on a good player the 
Decca has always shown its unique strengths, 
against which must be set obvious high 
frequency weaknesses. The bass lacks a little 
power and weight, the midband a little depth, 
but the integration and 'speed' through these 
regions is superb, solo vocal and acoustic guitar 
sound remarkably 'tactile'. But when the going 
gets tough, particularly with massed strings, the 
Maroon impolitely takes a raincheck.

Conclusions
The familiar combination of Heaven and Hell, 
handicapped by an indifferent tip, poor top end 
control, as well as a price increase leaves this 
year's Decca in the 'worth considering' group. 
Some won't be able to live without it, others 
will worry for the HF modulations on their discs.

Test Results
Type, mass_________________________ high o/p moving iron 6.7g
Stylus type______________ _______ .____ ._____Jiasa shank, fixed
Stylus tip geometry______________________________spherical 0.6
Stylus finish/alignment    _________„__________poor polish/good
Output Level (JkHz, Semis) 3.2mV
Relative output (OdB = 1mV/cm/s) . . . -3JB
Tracking ability (l,R) . >SO, >S0pm
Distortion 300Hz (lar + 9dB, verr + 6dB)-35dB*/-34<lB 
Frequency response JOOHz-SkHz +0.5, -O.SdB
Frequency response 30Hz-20kHz +5, -0.SdB (see graph) 
Stereo Separation 100Hz, 3kHz, !OkHz . 31, 34, ZOdB
Channel difference 1kHz, 10kHz . __________ 0.2, l.SdB
Test tracking weight, loading ____________ ______ _ Zg, n/a 
LF resonance frequency, Ilg arm___________________ 17/7Hz
Estimated compliance __ _____________ ____ ____complex 4/27cu
Recommended arm mass/damping 8-16g, worthwhile
LF resonance rise, llg arm ______ ._________________ 20-30dB
Typical selling price ..._______________________ _ ¿109

Frequency response (outside grooves). Left solid, right dash.
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DECCA SUPER GOLD
Presence Audio, Eastland House, Plummers Plain, Horsham, West Sussex RRH13 6NY.

■T el (044 485) 333 •

D
efying comparison with other 
cartridges, the Decca is a throw­
back to the days when record com­
panies carried out much of the 
technical development. Some re­

gard it merely as a curious British anachronism 
that cant possibly work. But Decca enthusiasts 
will contend that it can spit contemptuously on 
any rivals.

The 'moving-iron' generator with no con­
ventional cantilever, is completely undamped 
and has wildly differing vertical and horizontal 
compliances which would suggest there isn’t an 
arm on the market which is really suitable; in 
practice the more substantial tonearms seem to 
work best, and some form of damping can be 
a boon. At £248, the Super Gold has a high- 
quality van den Hul stylus.

Lab Report
All Deccas possess steep low frequency rise due 
to the high-Q vertical resonance at around 
20Hz; this can add some excess 'weight'. 
Response from the mid bass up to the lower 
treble (SkHz) is then remarkably flat, if marred 
by the mounting bracket decoupling ettect at 
around 350Hz. The main treble resonance 
around 8kHz is surely the most dominant sub­
jective factor. There was some tracking 
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uncertainty, particularly on heavy bass transients 
and sometimes at high frequencies.

Sound Quality
Sounding decidedly 'bright’ in balance, more 
perhaps than might be suspected from the 
measurements, the Super Gold could sound a 
little ‘fierce’ and tended to emphasise record 
surface faults and tape hiss. However, treble 
detail was exceptionally fine where the cheaper 
models could sound a little coarse.

Traditional virtues of dramatic 'speed' and 
lack of 'overhang were fully — even exag­
geratedly — on display, while some coloration 
was evident and stereo imaging seemed precise 
but somewhat 'up-front', with reduced depth.

Conclusions
There is probably no cartridge more capable of 
revealing the excitement and tension of musical 
performance than the Super Gold, though it is 
kind neither to recording defects nor to record 
surfaces. Capable of inducing the fiercest and 
most loyal love/hate relationships in audio, the 
top Decca is not for the fainthearted. For those 
who take the trouble to persevere in optimising 
a system, possibly involving some modification 
of mounting and body damping, the rewards can 
be considerable.

Test Results
Type, mass. ___ . _. moving iron (eff magnet) 6.7g
Stylus rype   .   . —   van Jen Hul 
Ourpur Level (!kHz, 5cm/s) 3.6mV
Relaiive outpul (OJB = lmV/cm/s} . -ldB
Chnnnel balance ___ __ . . 0.3JB
Channel separation (L,R) _ _ ZO, 25dB
Tracking ability (L,R) 80pm
Frequency response limits 100Hz-5Hz ... +0.5, -OJB
Frequency response limits 30Hz-20kHz _ +2.5. -IJB
Stereo Separation L on R ^00Hz, 3kHz. lOkHz !!!JB
Stereo Separation R on L lOOHz, JkHz, lOkHz______ 27, 25, ZldB 
Test tracking weight, loading .____________________l.6g, n.a.pF
LF rewmancc frequency, 12.Sg arm (vert, lat) 17, 6112
EslimareJ compliance (ven, Lu) complex: 4, 30cu
Kecommended arm dkctt^e mass cDmrlex: 8-lOg 
LF resonance rise, 12.5g arm (vert, lat) 14. 19dB
Typical selling price £248
Fir.sr reviewed: 1983. RannJ.!: Reoimmt:ndt:d.



DENONDLllO
Hayden Laboratories Ltd, Hayden House, Chiltern Hill, Chalfont St Peter, Bucks.

-T EL: (0753) 888447------------

D
enon were busying away making 
'103 moving coil cartridges for 
Japanese domestic and broadcast 
customers while throughout the 
rest of the world only Ortofon 

stuck doggedly to the m-c principle.
Now we have two very competitively priced 

high(ish) output models. The £60 DLl 10, 

finished in an attractive maroon tortoiseshell 
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 l.8g 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 
£60 cartridges. Occasional minor uneveness can 
be detected in the l-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 disassociated 
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
Type, mass _____ ... high output moving coil 4.Bg
Stylus type .__ ________ _______ ... advanced elliptical
Stylus inspection result . _-mall nude srone, well aligned
Output Level (1kHz, Semis) l.SmV
Relative output (OdB = 1mV/cmls) .. ...   8dB 
Channel balance .. ....... ....... .................................... ? 4JB
Channel separation (L,R) _________ 30, 30dB
Tracking ability (l,R)K0. 78pm 
Frequency response limits lOOHz-SHz _________ .. +1.5, -O.SdB
Frequency response limits 30Hz-Z0kHz + 1.5, -l.SdB 
Stereo Separation L on R 80Hz, 3kHz, 10kHz ______ 29, 38, 30dB
Stereo Separation Ron L 80Hz, 3kHz, 10kHz _____ 36, 47, 31dB
Test cracking weight, loading   l.Bg, n/apF 
LF resonance frequency, IZ.Sg arm (vert, lat) 10, 9Hz
Estimated compliance (vert, lac) 15 , 19cu 
Recommended arm effective mass.6 -16g 
LF resonance rise, 13.Sg arm (vert, lai)11, 12dB 
Typical selling price ________ ___________________________ 160

For graph references see issue No 43
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DENONDL103
Hayden Laboratories, Hayden House, Chiltern Hill, Chalfont St Peter, Bucks.

-T el: (0753) 888447

O
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.

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.

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 
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.
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Separation generally exceeded 30dB across the 
bulk of the band, reducing somewhat at the 
extremes, and 2.5g 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.

Conclusions
Spherical styli may be unfashionable, but the) 
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 DLIOJ

Type, mass low output moving coil, 8.Sg 
Stylus type _________________________________________ spherical
Stylus inspection result ________ small v. short shank, diagonal set
Output Level (!kHz, Semis) 0.44mV 
Relative output (OdB = lmV/cm/s)   __ .... -19dB
Channel balance_______________ _ . _____l.OdB
Channel separation (L,R) 29.7, 28, 24dB 
Tracking ability (L,R)75, 80pm 
Frequency response limits lOOHz-SkHz .____ ________ . + l, -ldB
Frequency response limits 3OHz-2OkHz__.......... +1.5, -3dB
Separation L on R lOOHz, 3kHz, lOkHz 32, 31, 26dB
Separation Ron L lOOHz, 3kHz, lOkHz __________ 25, 32, 26dB
Channel diff. lOOHz, !kHz, lOkHz 0, 0, O.SdB
Test tracking weight, loading Z.Sg, n.a.
LF resonance frequency, 12.Sg arm (vert, !at) JO, 10Hz 
Estimated compliance (vert, !at)________.__ __________13, 13cu
Recommended arm effeccive mass______ ____ __________ .h-iRL
LF resonance rise, 12.Sg arm (vert, !at)  .15, l3dB 
Typical selling price_________________________________ ______ £9v

For graph references see issue No 43



DYNAVECTOR DV50X
Dynavector uk, I I7 Kings Road, Long Ditton, Surbiton kt6 sje.

---------- TEL:0!-3988710----------

D
ynavector are longstanding 
moving-coil specialists, and have 
a tradition of producing fine high­
output, mid-price models like the 
' JOXIY recommended elsewhere, 

and the plastic-bodied 'SOX fills the same price 
slot with an only slightly different recipe. 
Though lightweight, the plastic is a good hard 
grade, but limited contact area and semicircular 
fixing lugs suggest that arm/cartridge 
mechanical coupling was not a major design 
priority. A probably resonant hinged plastic 
stylus guard is fitted, and could be removed, but 
beware the vulnerability of a cantilever that 
extends a couple of millimeters beyond the front 
of the main body.

The high output is still 6dB below 'target, so 
those undertaking shop comparison should be 
prepared to adjust the volume control, though 
there is still plenty of signal for conventional 
moving magnet inputs. Compliance is a little 
on the high side, so despite the low cartridge 
mass, low and medium mass arms will work best; 
internal damping allows one to bend the rules 
a little here. The stylus was an unimpressively 
cheap pseudo-elliptical affair, but it was properly 
mounted and aligned.

Lab Report
The measurements look most competent, with 
adequate tracking margins at a lowish 
downforce, and exceptional values for 
separation, albeit with mild asymmetry. The 

frequency response is smooth and reasonably 
flat, dropping some 2dB up to the presence 
region and then starting to lose slight control 
from around 8kHz, though the treble uneveness 
remains under pretty close control.

Sound Quality
The 'SOX only scored an average rating in the 
listening tests, which is rather disappointing at 
its above average price. The sound was 
considered inoffensive enough, but lacking in 
dynamics and 'life'. Upfront, detail was good, 
but the bass was rather 'fat' and ‘slow’, and the 
upper bass 'thickened', constraining depth and 
focus, while the treble lacked 'sparkle'.

Conclusions
Though promising enough on lab performance, 
the sound was insufficiently involving to satisfy 
listeners, and the tip quality was disappointing 
too. Though competent enough, a 
recommendation is not appropriate.

Test Results
Type, mass __________ ___ _. . high o/p m-c, 4.Sg
Stylus type _____ low cost shank mount, fixed
Stylus tip geometry___  __ . ___ . pseudo-elliptical
Stylus finish/alignment aood/v good
Output Level (\kHz, Semis)______________________________ 2.JmV
Relative output (OdB = lmV/cm/s) . . -6dB
Tracking ability (L,R) 79, >BOpm
Oistoction 300Hz (lat+9dB, vert+6dB) -44dB/-34dB 
Frequency response !OOHz-SkHz _ _.+I, -O.ZdB
Frequency response limits 30Hz-20kHz + I, -tdB
Stereo Separation lOOHz, JkHz, lOkHz „  33, 39, 38dB 
Channel difference !kHz, lOkHz   0, OdB
Test cracking weight, loading .  l.Zg, n/a
LF resonance frequency, Ilg arm  8.4Hz
Estimated compliance  25cu 
Recommended arm mass/damping . ...... ...... ......6-14g, none

Frequency response (outside grnoues). Left solid, right dash.
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DYNAVECTOR DVlOX IV
DYNAVECTOR UK, 117 KINGS ROAD, LONG DlTION, SURBITON KT6 5JE.

--------- TEL:0l-398 8710---------

T
his lightweight high output moving 
coil from Japanese specialist 
Dynavector is the latest in a long 
series of IOX 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.

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 0.5d8 
variation at different parts of the main frequency 
spectrum, but was held quite closely at high 
frequencies.
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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
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
Type, mass high output moving-coil 4.5g
Sryus type __ __________ _____________ nude elliptical
Stylus inspection result ... -good small rectangular section
Output Level (!kHz, Semis) _____ „ . 2.3SmV
Relative output (OdB = lmV/cm/s) „ .. . -4dB
Channel balance  0.4dB
Channel separation (L,R) __ ____________ 26.1, 30dB
Tracking ability (L,R) . .____________ .... .. ._80, 77pm
Frequency response limits 100Hz-5Hz __________+1.5, -ldB
Frequency response limits 30Hz-20kHz . ..   ______+2, -ZdB
Stereo Separation L on R lOOHz, 3kHz, 10kHz______ 23, 32, 23dB
Stereo Separation R on L 100Hz, 3kHz, 10kHz______35, 35, 30dB
Channel diff. from graph, 100Hz, !kHz, 10kHz____ 0.5, 0.5, O.SdB 
Test tracking weight, loading ____ _I.7g, n.a.
LF resonance frequency, 12.Sg arm (verc, !at) II, 12Hz 
Estimated compliance (vert, lat) 12, I0cu 
Recommended arm effective mass__ ________ ___ 8-18g
LF resonance rise, 12.Sg arm {vert, !at) _____ . well damped
Typical selling price____ . . _________ ______

For giuph iefeimLe5 5a frame Nu 4J



EMPIRE MClOOO
Automation Sciences Co, 20 LittleGaddesden, Berkhamsted, Herts Hf4 ipa. 

---------- Tel : (044 284) 2786----------

T
This is the cartridge van den Hui 
designed for Empire to manufacture 
in Switzerland and market under its 
banner. We tried to cover it a 
couple of years ago, but an early 

sample didn’t survive the post, while last year 
there was some concern over sample consistency. 
The '1000 has a screwed metal case, with full 
circular threaded mounting 'ears’ — strip the 
thread, and you can use a conventional nut and 
bolt — plus a reasonable headshell mounting 
area.

The mechanical parameters are suited to low 
and medium mass arms, internal damping 
helping widen compatibility. The stylus was 
found to be a vdH line contact nude stone, but 
of average quality and with an excess of 
adhesive. Finish and alignment were reasonably 
good, but could have been improved.

Lab Report
Despite above average compliance, the tracking 
margins were not generous. Separation was very 
good, though the supplementary spectrogram 
(not published) indicated the treble resonance 
at a quite low frequency, though under quite 
good control, and a fair amount of ultrasonic 
output was also recorded. The response trace has 
a 2dB presence droop and close output control 
thereafter, but high frequency control doesn’t 
match the vdH models. Channel balance 
remained close throughout.

Sound Quality
The Empire scored a good overall rating, albeit 
with some dissent amongst the listeners. Its 
potentialities were recognised, along with an 
attractively 'bouncy’ liveliness. The midrange 
was neutral with quite good focus, but the 
inherent transparency revealed a degree of 'grain' 
and coarseness in the presence and treble. A 
powerful, tuneful bass gives good atmosphere 
and communication.

Conclusions
The MClOOO does succeed in providing van den 
Hui sound on the cheap, but the price isn't that 
cheap and the sound doesn’t have the class of 
its cousins. It is a rational choice which is well 
worth considering, but enthusiasm not logic • 
sells high end cartridges, and somehow the 
Empire has a little trouble generating it.

Test Results
Type, mass________________________________ _low o/p m-c, 7.Sg
Stylus type______________________ . .... _______.. naked, fixed
Stylus tip geometry vdH line contact
Stylus finish/alignment_______________________gluey, f good/good
Output level (!kHz, 5cmls) __  0.43mV
Relative output (OdB = ImV/cm/s) -ZZdB 
Tracking ability (L,R) >65, >73pm
Distortion 300Hz (lat+9dB, vert+6dB) -46dBl-34dB 
Frequency response lOOHz-SkHz ___ _ ,____  . ... +1, -ldB
Frequency response limits 30Hz-20kHz +1, -ldB 
Stereo Separation !OOHz, 3kHz, !OkHz 29, 34, 25dB
Channel difference !kHz, !OkHz 0.1, O.ldB
Test tracking weight, loading .______  1.6g, n/a
LF resonance frequency, 11.Sg arm _ _ ...........7.7Hz
Estimated compliance 20cu
Recommended arm mass/damping___________________ 5 10g, none
LF resonance rise, Ilg arm  IZdB 
Typical selling price . .________________________£310
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GLANZ GMC20E
Presence Audio, Eastland House, Plummers Plain, Horsham, West Sussex rhi3 6ny. 

---------- T EL: (044485) 333------

T
his is a fairly expensive (£129) low 
output moving-coil which has the 
(dubious) distinction of a 
detachable stylus assembly. It bears 
an uncanny resemblance to a 

Japanese-sourced Empire tested last year (see 
summaries), but is clearly a more expensive 
version. The body had strong circular metal 
mounting lugs, but mechanical integrity is 
inevitably compromised by the plug-in plastic 
mouldings that comprise the removable 
assembly — even though a good all round fit 
is achieved. The coils are asymmetrically placed 
on the cantilever by design.

Compliance is unusually high by today's 
standards, so only the lowest mass arms are really 
suitable, and just now that doesn’t allow for 
many sensible alternatives, so compatibility 
could be a major problem, exacerbated by the 
very light internal generator damping . Arm 
damping will almost certainly be worthwhile. 
Helping to justify the price, a fine quality tip 
was properly fitted and aligned. Moving-coil 
inputs are mandatory, but no problems are 
envisaged.

Lab Report
Tracking was adequate, but without all that 
much m hand. Separation measured well, but 
the spectrogram revealed a suppressed resonance 
at around 8kHz. Frequency response is very flat, 
staying within a single dB window throughout. 

However, the trace also shows repeated mild 
mechanical perturbations, and a significant IdB 
difference between the channels. Extreme high 
frequencies were well balanced but a little rough.

Sound Quality
This cartridge only rated average on the 
listening tests, though it is only fair to note that 
our standard llg arm is on the massy side for 
ideal compatibility. Listeners’ responses varied 
somewhat, but criticism was commonly made 
of significant coarseness and unsubtlety, a 
general lack of dynamics, plus added brightness 
at the top end, exaggerating tape and surface 
noise. Bass was sloppy, and perspectives phasey.

Conclusions
While it can be argued that this cartridge might 
not have had its best shot, the compatibility 
problem will be no less serious in the 
marketplace. A decent tip and reasonable 
measurements alone cannot justify the asking 
price.

Test Results
Type, mass low o/p m-c, 6.2gg 
Stylus type  ______________________________ nude, detachable 
Stylus tip geometry____________ .__ ___________ swept elliptical
Stylus finish/alignment superb/v good
Output Level (!kHz, Semis) 0.48mV
Relative output (OdB = ImV/cm/s) -20dB 
Tracking ability (L,R)_____ __  . _________ 75, 74pm
Distortion 300Hz (lat + 9dB, vert + 6dB) -46dB/-34dB 
Frequency response I00Hz-SkHz .  _______ _+0.5, -O.ZdB
Frequency response 30Hz-20kHz _ _ _ __ _+0.7, -0.2dB
Stereo Separation 100Hz, JkHz, !OkHz ____________28, 31, 24dB
Channel difference !kHz, !0kHz________________ I, l.ZdB
Test tracking weight, loading l.8g, n/a
LF resonance frequency, Ilg arm 4.8Hz
Estimated compliance (vert, !at)47cu 
Recommended arm mass/damping 3-6g, helpful 
LF resonance rise, llg arm____ __________________ _____ ZOdB 
Typical selling price __________________________________£129
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GOLDRING GERARD WUIS
Goldring Ltd, Unit 8, Greyfriars Road, Moreton Hall Industrial Estate. 

-----------Bury St. edmunds ip32 ?dx. tel: (0284) 701101----------

T
his de luxe 'Signature’ Electro 
variation is beautifully, almost 
traditionally, finished with a 'gold’ 
backplate and ebony body - 
something of a Gerard Louis 

Quinze in fact, mercifully without the curlicues. 
It has a lower than usual moving-coil output, 
so a low noise, high gain pre-amp may be 
preferred. Massively built on a substantial 
backplate, good structural and mounting 
integrity should be ensured, though the internal 
wire layout seemed a trifle untidy.

High mass and low compliance suggests that 
medium and high mass arms will provide the 
best match, both in terms of vibration and low 
frequency resonance. A decent quality naked 
van den Hui diamond was well finished but less 
well installed, with some excess adhesive, 
and poor alignment centring.

Lab Report
Despite the generous downforce, low compliance 
and internal damping give tracking margins that 
are not generous, but will be sufficient for most 
purposes in a decent player. The frequency 
response is smooth and flat, up a little at very 
low frequencies with the lowish compliance, and 
dipping a modest l.SdB in the presence region. 
Channel balance is generally very close, but 
with a mild loss of control at around 12kHz, 
coincident with the minimum separation and 

presumably a mild treble resonance. Separation 
was decent, but unexceptional considering the 
price, while other results were fine.

Sound Quality
The GL made it into the good category, but only 
just, which is not particularly impressive 
considering the unit’s high price. Spacious and 
weighty, it was rather 'up front’ and unsubtle, 
tending to sound a little 'loud. Imagery lost 
some depth and the midrange had some 'phasey’ 
coloration, while the treble was also 
unexceptional.

Conclusions
Attractive enough on the outside, the insides 
turned out to be rather ordinary - competent 
enough but with insufficient performance and 
build quality to justify a £400 price tag.

Test Results
Type, mass . _ . _________„„low o/p m-c, 9.Sg
Stylus type naked vdH, fixed
Stylus tip geometry excellent line contact, gluey 
Stylus finish/alignment . ood/fair
Output Level (!kHz, Semis) 0 2mV
Relative output (OdB = lmV/cm/s) . __ -27dB
Tracking ability (L,R)70, 65pm 
Distortion 300Hz (lat+9dB, vert + 6dB) -46dB/-36dB 
Fre4uency response I00Hz-SkHz ....... . _ +0.8, -O.SdB
Frequency response 30Hz-Z0kHz  + 1, -O.SdB
Stereo Separation 100Hz, 3kHz, 10kHz . _____27, 30, 23dB
Channel difference !kHz, 10kHz  —, 0, l.4dB
Test tracking weight, loading__________________ _2«, n/a
LF resonance frequency, Ilg arm 9 V V 
Estimated compliance lieu
Recommended arm mass/damping „„ , „_______ 10-18g, none
LF resonance rise, 11g arm l3dB 
Typical selling price____________________________________ £399
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GOLDRING EPIC
Goldring Products Ltd Unit 8, Grey Friar's Ro, Moreton Hall Ind Est, 

■ Bury St Edmunds IP32 7DX. Tel (0284) 701101

T
his well established budget canridge 
from Goldring attracted much 
interest and favourable comment 
from its introduction. The body is 
rather large, though it can be 

mounted tightly with good contact area.
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. 
Dul iL Jues fulluw a :,muudi aiiJ even trend, the 
final HF region is under fine control, and the 
curve itself is pretty smooth, with only one 
minor (750Hz) ‘glitch’.
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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.

Sound 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. The 
generally decent performance indicates cautious 
recommendation in the right system context.

Test Results
Type, mass...................................................... .moving magnet 6.5g
Stylus type------------------------------- ----------------------elliptical
Stylus inspection result  ---------- neat simple elliptical
Output Level (!kHz, Semis) ................ ................................ 3. 8mV
Relative output (OdB = 1 mV/cm/s)------------------------- OdB
Channel balance -----------.------------------O.JdB
Channel separation (L,R)28.6, 25.7dB 
Tracking ability (L,R)70, 69pm 
Frequency response limits I00Hz-SHz ... + 1, -3dB
Frequency response limits 30Hz-20kHz   . . +1.5, -617dB 
Stereo Separation L on R 100Hz, 3kHz, 10kHz____ 21, 27, 29dB
Stereo Separation R on L 100Hz, 3kHz, 10kHz_____18, Z3, 25dB
Channel diff. from graph, I00Hz, !kHz, I0kHz____ 0.S, 0.5, IdB
Test tracking weight, loading  1.8g, 200pF
LF resonance frequency, 12.Sg arm (vert, \at) 10, I0Hz 
Estimated compliance (vert, !at)13, !3cu 
Recommended arm effecrive mass _ . .__ 6-14g
LF resonance rise, 12.Sg arm (vert, lac) _ _ 11, lldB
Typical selling price  . .................. .....  £17.50
Fnr grnph rpfprpnrps spp irnip Nn 43



GRACEF9EII
Russ Andrews Turntable Accessories, Edge Bank House, SkelsmergH' Kendal, 

---------- Cumbria LAS 9AS. Tel: (053 983) 247----------

W
ith a history that seems to 
stretch back into the mists of 
time, the F9E has become 
something of a yardstick for 
high-quality moving-magnet 

designs, providing a sound competitive with m-c 
models in a device which offers good tracking 
abilities at low downforce. Recent refinement 
justifies the II suffix, with visible change to the 
fluorescent stylus assembly moulding.

The manufacturer's family ties with the Supex 
people can be seen in a similar concern for good 
mechanical body rigidity with substantial fixing 
lugs. The new stylus assembly makes a fairly 
good fit, but was not exceptional in this respect, 
and in fact led to some inconsistency when 
measuring compliance.

Compliance is specified at a sensible 20cu. 
Assisted by fairly strong internal damping, the 
F9E II once again tracked well at a fairly low 
downforce of l.2g. Electrical output is ample, 
and channel balance fair. The advanced ellip­
tical tip had a slightly asymmetric shank.

Lab Report
Changing the load capacitance altered the 
treble response by a fairly substantial 3dB, so 
attention should be paid to this in a system 
context. With low capacitance, an almost ruler­

flat response, downtilted 4dB, from 200Hz to 
20kHz, is punctuated by a broad 2dB peak at 
llkHz; higher loading increases the peak by ldB 
and rolls off the higher frequencies.

Separation was excellent, particularly through 
the lower midrange with dB values consistently 
in the ’40s, and with well-suppressed ultrasonics.

Sound Quality
Curiously, during ‘hands-on’ listening, the sound 
was actually preferred with the additional cap­
acitance. The traditional highly regarded vir- 
tures of the '9E were again in evidence, 
combining a slightly ‘weighty’ balance with an 
impressively 'lively' presentation.

The majority of comments positively de­
scribed this as an interesting solid-sounding cart­
ridge. But there were a couple of dissenters, and 
a general criticism of some ‘fizz’.

Conclusions
While the latest version of the F9E can be said 
to deliver the sonic goods satisfactorily, the 
variable compliance of our sample could well 
explain why the II was not regarded as any 
significant improvement over its predecessor. It 
remains a fine enough example of moving­
magnet technology to be worth considering.

Test Results
Type, mass - ... _ — . moving magnet, 6g
Stylus type................... _........... _advanced elliptical
Stylus inspection result tiny, slightly asymmetric advanced elliptical 
Output Level (1kHz, 5cm/s) ----- ... _ 4mV
Relative output (OdB= lmV/cm/s)-ldB 
Channel balance------------------------------------------------------0.6dB
Channel separation (L,R)--------------------------------------- 30, 30dB
Tracking ability (L,R)--------------------------------------- <80, <BOpm
Frequency response limits IOOHz-SkHz+ I, -l.SdB 
Frequency response limits 30Hz-20kHz ___________  _+I, -JdB
Separation Lon R 80Hz, 3kHz, !OkHz ___  .._ ___ 31, 39, 27dB
Separation Ron L 80Hz, 3kHz, JOkHz 36, 39, 28dB 
Test tracking weight, loading 1.Zg, 200pF
LF resonance frequency, 13.Sg arm (vert, lat)5, 5Hz 
Estimated compliance (ven, lar) see text 
Recommended arm effective mass >lOg 
LF resonance rise, 13.5g arm (vert, !at) ll, 13dB 
Typical selling price .. ____________________ £176

For graph references see issue No. 43
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GRADO MT
Moth Marketing, 47 Armstrong close, Wilstead, Bedford.

-T EL: (0234) 741152-

L
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.

A fairly stiff 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 poorer quality turntables should be avoided. 
Tracking abilities should be adequate, but in an 
indifferent 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).

Lab Report
Frequency response was certainly a little 
dramatic, suggesting a cartridge stronger on 
character than neutrality. Dropping a full 3dB 
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 
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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 turntables it is likely to 
partner. A fine potential performer, it needs, 
more than most, to be checked out in the 
prospective system.

Test Results
Type, mass________________________________ moving magnet 5.Sg
Stylus type_______________________________________ nor specified
Stylus inspection result ---------------------------------------mild elliptical
Output Level (!kHz, Semis) _______ __________________ . 3.SmV
Relative output (OJB = ImV/cm/s) -!dB 
Channel balance 0.6dB 
Channel separation (L,R)_______ _____ ________________24, 25dB 
Tracking ability (L,R)  _______ .  ________ ___.________80 66pm
Frequency response from graph 100Hz-5Hz +1.5, -l.SdB 
Frequency response from graph 3OHz-2OkHz +2, -3dB 
Stereo Separation L on R 80Hz, 3kHz, !OkHz ______26, 31, 29dB
Stereo Separation R on L 80Hz, 3kHz, !OkHz ______ 32, 34, 3!dB
Test tracking weight, loading_____________________l.5g, n/apF
LF resonance frequency, (13.Sg arm) (verr, lat) It, llHz 
Botimntcd compliance (vcrt, lar)ll, 12 cu 
Recommended arm effective mass______ . _____ __ 0 0^
LF resonance rise, (13.Sg arm) (verr, lac)   -18, 21dB
Typical selling price_______________________________________ £20

For graph references see issue No. 43



GRADOM3
Moth Marketing, 47 Armstrong Close, Wilstead, Bedford. 

---------------- TEL: (0234) 741152----------

G
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
Frequency response 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 
then turned down again at 9kHz, smoothly 
following the original trend under exceptional 
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 l.Sg tracking weight, and 
surface noise stayed under good control.

Sound 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 decent sounding cartridge for the price, not 
to mention some impressive results in the tech­
nical testing, ensures it is well worth con­
sidering, 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 magnec 5.Sg
Stylus type________________________________________ elliptical
Stylus inspection result . confirmed small & neat
Output Level (!kHz, Semis)_________________________ 3.4mV
Relative output (OdB = lmV/cm/s) -l.SdB 
Channel balance .   OdB 
Channel separation (L,R)__ . _.. 23.6, 21.8dB
Tracking ability (L,R) .. __ _ 80, 80pm
Frequency response limits lOOHz-SHz_____________ _ . + 2, -2dB 
Frequency response limits 30Hz-20kHz +2, -2/3dB 
Stereo Separation Lon R \OOHz, 3kHz, \OkHz_____ 25, 23, 22dB
Stereo Separation Ron L \OOHz, 3kHz, \OkHz_____ 33, 32, 25dB
Channel diff. from graph, \OOHz, \kHz, \OkHz ________ O, 0, OdB
Test tracking weight, loading l.Sg, n/apF
LF resonance frequency, 12.Sg arm (vert, lac) IO, 10Hz 
Estimated compliance (vert, lac)16, 16cu 
Recommended arm effective mass_______________________ 6-14g*
LF resonance rise, 12.Sg arm (vert, lat)18, 17dB 
Typical selling price  ___________________________ 1.43
*wirh slight damping if available

For graph references see issue No. 43
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KOETSU BLACK K
Absolute Sounds, 42 Parkside, London SW19. 

-TEL:Ol-947 5047----------

A
 refinement of the well-established 
Koetsu Black, this latest K version 
features a number of detail 
changes, including the addition 
of some tasteful gilt to the other­

wise featureless body.
Mechanically it appears to be very similar, 

with a lightly-damped compliance suited to 
medium and high mass arms. Some additional 
tonearm damping might be to advantage if 
available.

Electrical output needs normal moving-coil 
boost but no more. Though an inherently good 
quality stylus was fitted, polish was a little 
lacking and glue rather too much in evidence. 
Tracking margins were not generous despite the 
sensible l.8g tracking weight, and this model 
should be approached with caution by lovers of 
grand opera and choral music.

Lab Report
An inherently flat and smooth response 
downtilted a modest 2dB across the band, and 
held between fine overall ±ldB limits. However 
there we1 uLLdsiuual 'glitdtes' and a mlld lack 
of control at high frequencies was also indicated.

Separation was truly outstanding, maintaining 
a symmetrical 45dB-plus, right from 250Hz to 
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SkHz, albeit with slight spurious ultrasonic 
output.

Sound Quality
In our initial 'hands on’ work, it was obvious 
that the Black K was a significant sonic 
improvement over its predecessor, retaining the 
Koetsu character but with a 'lighter, 'faster’ 
sound overall.

However, in the 'blind’ presentation the panel 
were somewhat less convinced. While praising 
the impressive 'scale’ and dynamics, there was 
criticism of some bass muddling and excess, and 
some high treble 'tizz’. Though scoring well 
enough, it was not quite as highly rated as might 
have been expected. Overall it has a romantic 
and spacious presentation which has undoubted 
appeal.

Conclusions
The Black K has certainly done enough 
technically and subjectively to retain recom­
mendation, enhancing the reputation of its 
illustrious and successful predecessor. However, 
it is not a sound to everyone’s taste, and the 
panel showed sufficient misgivings to warn that 
it should be auditioned before purchase. A good 
turntable and arm are mandatory.

Test Results
Type, mass_____________ __ ___ low output moving coil, 9.Sg
Stylus type_________________________ ___ not specified
Stylus inspection result -upet ellipcical, indifferent polish
Output Level (!kHz, Semis) . . .
Relative output (OdB=lmV/cm/s) . ____ _ -______ ___  -ZldB
Channel balance____________________ ____________ ___ O.ZdB
Channel separation (L,R) ______ _____ _____ JO, 30dB
Tracking ability (L,R)______ _________ . _ ________ t'2. 65^m
Frequency response limits lOOHz-SkHz +I, -O.SdB 
Frequency response limits 30Hz-20kHz+I -ldB 
Separation L on R 80Hz, )kHz, 10kHz 34, 44, 37dB 
Separation R on L 80Hz, )kHz, 10kHz .... 37, 45, 38dB 
Test cracking weight, loading . l.Sg, n.a.
LF resonance frequency, 13.Sg arm (vert, lat) 10, lOHz 
Estimated compliance (vert, lac) .. 13, IJcu
Rernmmpndprl •um rffrrtiue ffi^cc jp},. 
LF resonance rise, 13.Sg arm (verr, lar)15, 17dB 
Typical selling price_  £550

For graph references see issue No. 43



KOETSURED
Absolute Sounds, 42 Parkside, London swi9. 

- TelOI-947 5047----------

L
ast tried two years ago, this famous 
and respected cartridge has appar­
ently been refined, so a catch-up was 
overdue. Furthermore it now trans­
pires that the last review sample 

may have been a 'well-knackered demonstrator’, 
to coin a manufacturer’s cliche. Resembling an 
expensive Mah Jong tile in a beautifully finished 
rosewood and gilt, the heavy metal foundation 
makes firm, generous headshell contact. Com­
pliance remains very low, slightly asymmetric 
and lightly damped, so medium and heavy arm 
masses will match best. Electrical output is 
strictly moving-coil, and the stylus a small, 
naked 'fine-line’, beautifully finished and well 
mounted and aligned.

Lab Report
Even with a generous 2g downforce, the low 
compliance has made tracking a little marginal. 
The separation figures were pretty good, though 
deteriorating significantly towards higher 
frequencies; the spectrogram also indicated 
exceptional upper bass separation, but also a fair 
amount of ultrasonic 'hash’. The responses were 
decent enough, but channel balance should 
have been better. The presence drooped around 
l.5dB, but the well controlled HF resonance was 
more pronounced than before.

Sound Quality
The current Red sounds 'livelier' than two years 
earlier (when it was considered laid back to the 

point of falling over), brighter and more forward, 
even slightly larger than life; stereo staging and 
focus are near immaculate — or at any rate 
thoroughly impressive. Resolution and depth are 
both good, particularly through the bass, while 
the treble remains a trifle obvious.

Conclusions
Almost larger than life, and considered now to 
have added vivacity, the Red is just as seductive 
as ever. Some aspects of lab performance still 
show some room for improvement, but it 
remains one of the key yardsticks by which 
others are judged, and as such well deserves 
recommendation. Potential purchasers should 
insist on a home trial — but anyone who takes 
it into their home will be reluctant to take it 
out again.

Test Results
Type, mass low o/p m^c, lO.Sg
Stylus rype ____________ _______________ __naked low mass, fixed
Stylus tip geometry fine line elliptical
Stylus finish/alignment_____________________ excellent/very good
Output level (1kHz, Semis) ____________________________038mV
Relative output (OdB = ImV/cm/s) -22dB 
Tracking ability (L,R)........................ .............. .......................... 70, 66pm
Distortion JOOHz (lat + 9dB, veit+6dB) -50dB/-32dB 
Frequency response lOOHz-SkHz+0.5, -!dB 
Frequency response 30Hz-Z0kHz  +2, -ldB
Stereo Separation 100Hz, JkHz, 10kHz 29, 30, 21dB
Channel difference 1kHz, 10kHz .___ __ ____ ___ _ _____ 0 2. ldB
Test tracking weight, loading_____ __ ____________________Zg, n/a 
LF resonance frequency, Ilg arm 1ZHz
Estimated compliance 7.Seu 
Recommended arm mass/damping 10-25g, might help
LF resonance rise, 11g arm___ _________ _ _______. _ 1SdB
Typical selling price___________________ .....__________ ._ i+n
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LINNBASIK
Linn PRODUCTS Ltd, 257 Drakemire Drive, Ca^lemilk, Glasgow G45 9SZ. 

------------Tel: 041-634 0371----------

C
onceived originally by Linn as a 
giveaway with the arm of the same 
name, to drive home the com­
pany's view that the turntable and 
arm are infinitely more important 

than the cartridge, the current model Basik is 
now available as a separate £18 item, a price 
which leaves generous margins for all concerned. 
It is made in Japan by Audio Technica and based 
on the AT93, 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 
doubt that it sounded best when well-loaded.

Frequency response actually measured best 
with low capacitance, where it was very good 
indeed, holding ±ldB from 20Hz-16kHz; 
increased capacitance emphasised the lOkHz 
pcuk a toudt diiJ LUtLaileJ the bandwidth 
slightly. Channel balance was poor in terms of 
absolute error. The high writing speed trace was 
a little untidy, confirming the slight unevenness 
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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.

Sound 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 well-padded 
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
Type, mass_____________________ __  ___ . moving magnet Sg
Stylus type - ____,, _ . „ _ jpherical!
Stylus inspection result - rather heavy glueing, small
Output Level (!kHz, Semis) . . ..
Relative output (OdB = lmV/cm/s) -l.SdB
Channel balance_________________ .... ....__ 0.98dB
Channel separation (L,R) ___________ _____ _ __ 28.l, 28.SdB
Tracking ability (L,R) .________ ________________ ______80pm
Frequency response limits 100Hz-5Hz  .. .  +I, -ldB
Frequency response limits 30Hz-Z0kHz . ......   + 1.5, -3.SdB
Stereo Separation L on R lOOHz. }kHz, 10kHz______20, 23, l9dB
Stereo Separation R on L lOOHz, JkHz, \OkHz_____ 20, 19, 16dB
Channel diff. from graph, lOOHz, !kHz, \OkHz ____ l.5, l.5, l.SdB
Test tracking weight, loading _ . . __ ._ ... Y, 300pF
LF resonance frequency, 12.Sg arm (vert, lat)___ .O 8.6Hz 
Estimated compliance (vert, lac)________________________25, 26cu
Recommended arm effective mass^-i 
LP resunancc rise, IL.)g arm \vert, !at)  15.6, ll.2dB
Typical selling price________ _____ . __ £18

For graph references see issue No 43



LINNK9
Linn Products Ltd, 257 Drakemire Drive, Castlemilk, Glasgow G4S 9sz.

----------TeL:041-6340371----------

L
inn have 'tweaked' the K9's tail for 
1987, stiffening compliance slightly. 
We have run it through the listening, 
checked the data, and updated the 
review. K9 takes the cheap 'n' cheer­

ful 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 trans­
forming 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 1.8g 
downforce.

Lab Report
With low capacitance loading the response 
showed a gentle ZdB 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.SdB 10-13kHz.

While the frequency response was quite im­
pressive, the separation betrayed the humble 

origins of the generator system. Not that the 
values were particularly poor, just that they were 
inferior to many others, with significant channel 
asymmetry.

Sound Quality
Auditioned on neutral ground (ie outside a Linn­
based system), K9 still confidently delivered the 
goods. Rating 'above average' (one dissenter 
short of 'good'), it delivered a strong, powerful 
sound, a little lacking in subtlety and depth, 
but crisp and well defined. Lacking some space, 
'air' and transparency, it could sound a bit re­
lentless, but had good 'speed' and timing, and 
a fairly sweet, slightly bright treble.

Conclusions
K9 continues to provide a finely balanced, 
energetic sound in a moving magnet context, 
giving strong competition for many moving 
coils. Good lab performance, high output and 
good arm compatibility ensure a continuing Best 
Buy rating.

Test Results
Type, mass____________ - . . ________moving magnet 7.2g
Stylus type_____________________________________'viral' elliptical
Stylus inspection result___________ high quality viral confirmed
Output Level (\kHz, Semis)___  _ _____ .„. . . 3.3mV
Relative output (OdB = ImV/cm/s) ______  ... -ldB
Channel balance ________ _______ _   0.4dB
Channel separation (L.R) ____  _... .............. . Z3. 30dB
Tracking ability (L,R) .. 80, 80pm
Frequency response from graph lOOHz-SHz +!, -l.SdB 
Frequency response from graph 30Hz-20kHz +I, -4dB 
Stereo Separation L on R 80Hz, 3kHz, \OkHz ______ 36, 34. 30dB
Stereo Separation R.on L 80Hz, 3kHz, \OkHz ______ 23, 17, ZZdB
Response limits ref computer mean, IkHz-ISkHz ____+3, -0.SdB
Response limits ref computer mean, IkHz-ZOkHz ____+3, -0.SdB
Test tracking weight, loading . . l.Bg, ZOOpF
LF resonance frequency, 13.Sg arm (verc, lac) .... . 9, 8Hz
Estimated compliance (verc, lac)______ ___ ,____ ,__ 16, 20cu
Recommended arm effective mass . ._______________ 6-lSg
LF resonance rise, 13.Sg arm (vert, !at) 12, 17dB 
Typical selling price  .   ___________ .-60

For graph references see issue No 4 3
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LINN KARMA & ASAKA
Linn Products Ltd, 257 Drakemire Drive, Castlemilk, Glasgow 045 9SZ.

--------- Tel041-6340371---------

K
arma's body is a small strong alloy 
casting. The (short) aluminium 
alloy cantilever carries a swept 
elliptical (Vital) tip, which was a 
tiny well-aligned rectangular sec­

tion nude stone.
Compliance is low, symmetrical and with very 

little damping, so medium-to-high mass arms 
are the rational choice, with the Ittok making 
an admirable match. Downforce is l.7g, which 
gave adequate tracking abilities but left little in 
hand.

Lab Report
Undoubtedly a low output model, the Karma 
still I-as sufficient for any decent m-c input.

Frei 1uency response was smooth but with a 
fairly large 3dB downtilt, running from lOOHz 
to 5kHz, then a small, controlled ldB peak at 
lOkHz, and a small 'glitch' at 14kHz. Channel 
balance was very close with fine control at high 
frequencies. At high writing speed, there was 
a solitary 'glitch' at l.2kHz. Separation figures 
were amongst the best.

Sound Quality
With the best will in the world, the author is 
going to find it impossible to remain entirely 
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dispassionate about the model he has purchased 
and been using over a long period.

The Karma sound is essentially very weighty, 
powerful and extended in the bass, and slightly 
bright and brittle in the mid treble. Integration 
and control are major strengths, yet there is 
none of the congestion that often accompanies 
more heavily damped models — Karma is very 
'fast' in the manner of the Decca (though not 
to the same degree), yet extends this subjective 
speed over a much wider band-width. Focus, 
dynamics and projection in the midband are 
exceptional, but the sound is a little ‘clinical’ 
lacking the warmth, romance and depth of 
smoother sounding high-end models. Yet be­
cause of the fine integration, what seems to be 
less apparent detail translates into more 
coherent information.

Conclusions
Capable of superb results in the right system 
context, Karma sets high standards for 
bandwidth integration, and is uncoloured and 
fast to boot. But by coupling such a bandwidth 
of high mechanical energy to the tonearm, it 
also sets new standards for interface problems. 
While it may be strongly recommended for use 
in Linn-based systems, there must be a similarly 
strong note of caution against more general 
applications, where results will be less 
predictable.

Linn Asaka

R
eplacing Linn’s longstanding and 
successful Asak, this £249 model 
incorporates the rigid metal body­
work from the more expensive 
Karma without any real price in­

crease over its predecessor. Asaka's silver finish 
contrasts with Karma's jet black, but there are 
few other apparent differences.

Basic measurements were impressively con­
sistent, with fine separation, tracking ability that 
was adequate (improving with higher room



temperatures), and a slightly 'bright' response, 
particularly at lSkHz on one channel.

A crucial question for Linn cartridge fanciers 
must be whether Asaka offers Karma 
performance on the cheap — but this it does 
not. It is an Asak at heart, and lacks the 
remarkable low frequency 'speed' and integration 
of the Karma.

Nevertheless, it is a fine-sounding cartridge, 
capable of great dynamic contrast, bounce and 
'life, if erring a little on the aggressive side. In 
the right system it may be confidently 
recommended, but cannot help falling within 
the no man's land between the 'good but cheap' 
models and top performers like its big brother.

Test Results
LINN KARMA
Type, mass  low output moving coil. 6.lg
Stylus type Virnl supcrelliptical
Stylus inspection result confirmed, fine small stont', accurately set 
Ouiput Level (1kHz, Semis)__________ . . .________ ____0.2mV
Relative output (OdB= lrnV/cm/s) -26dB
Channel balance _ -------------------------------------------------,0.25dB
Channel separation (l,R) .. . ___30, 30dB
Tracking ability (l,R) .. _ 80, 76pm
Frequency response limits 100Hz-5Hz ............. _+2, -ldB
Frequency response limits 30Hz-20kHz + 2, -2dB
Stereo Separation L on R lOOHz, 3kHz, 10kHz______ 30, 33, 35dB

Stereo Separation R on L lOOHz, 3kHz, 10kHz 32, 37, )JJB 
Channel cliff. from graph, 100Hz, 1kHz, 10kHz ______ 0, 0, O.SJB
Test iracking weight, loading _____ _____ ____1.7g, n.a.
LF resonance frequency, 12.Sg arm (vert, lar) 11.5, IL5Hz 
Estimated compliance (vcn, lac)12, 12cu 
Recommended arm effffeuive mass .
LF resonance rise, 12.Sg arm (vert, lat) 15.5, 14.SJB 
Typical selling price .____________________________________ £399

LINN ASAKA
Type, mass ._____ .__ „^ow nu!put moving coil, 6.2g
Output Level (1kHz, Semis) Ù 1 ( ui\
Channel balance F IF
Channel sepamiion (L.R)______________ — -30, 30dB
Tracking abiliiy (L,R)__________ ____ - --- -66, 58pm
Frequency response limits IkHz-ISkHz+ 1.5, -Z.SJB 
Frequency response limits 1kHz-ZOkHz________ . + 2.5, -2.SJB
Tes! tracking weight, loading 1.6g, n.a.
LF resonance fre4uenq', 13.5g arm (ven, la!) 11, 11Hz
Estimated compliance (vcn, lat) . „   „ —12, IZcu
Recommended arm effective mass RE
LF resonance rise, 13.Sg arm (ven, lat) 16. 16.5JB
Typical selling price £249
Firsf rnncwed: Kanna, 1985; Asaka, 1986; (Asak 1980. wcs^ed 1982, 
1984). Rlting: Rewmmendrd.

*The largest selection of Compact Disc 
players and discs in the UK with over 70 
different players and 7,000 titles on CD.

*We give a discount voucher with each 
CD player sold which can easily save you 

the entire cost of the player in the first year!

*Nationwide home demonstration 
service

.- We guarantee the best deal in the UK on 
any Compact Disc player.

PLUS A FULL RANGE OF HI-FI FROM OVER 70 DIFFERENT MAKES

PAUL ROBERTS HI-FI
3F33 GLOUCESTER ROAD, BRISTOL (11272) 4299370 23 HIGH STREET BURN^AM-ON-S^A (0278) 780

203 MIUON ROAD, WESTON-SUPER-MARE 0934) 414423 32 NORTH STREET, TAUNTON (0823) 78
65 HIGH STREET, BRIDGWATER (0278) 421234 24-26 SOUTH STREET, WELLINGTON (082 347) 61X
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MILLTEK AURORA
Presence Audio, Eastland House, Plummers Plain, Horsham, West Sussex rhi3 6ny

-T EL: (044485) 333-

T
his £200 high output moving-coil 
cartridge is apparently connected 
with Kiseki, and handled by the 
same UK importer. It has an 
attractive shiny green aluminium 

body which is large but reasonably light, and 
structurally very rigid, with a large headshell 
mounting area. Though it has sufficient output 
for nearly all conventional moving magnet 
inputs, the volume will need to be set a little 
higher than usual, or when making 
comparisons.

Compliance is quite stiff, so the very lowest 
mass arms should be avoided, and most of the 
heavyweights should work well, perhaps aided 
by moderate damping. Stylus inspection was 
encouraging, the low mass naked diamond tip 
having been well aligned and polished, albeit 
with a little excess glue.

Sound Quality
Though less than the best, the Milltek 
comfortably rated good, with all the appealing 
hallmarks of a classic big 'n' beefy moving-coil. 
The sound was fairly neutral, clear, open and 
atmospheric, with a wide subjective bandwidth 
that got a little untidy towards the extremes. 
Dynamics and bass were slightly softened, 
resolution pretty good, while an overall feeling 
of relaxed ease was noted.

Conclusions
Beautiful build quality, fine lab performance, 
good compatibility, not to mention a good 
sound as well must warrant recommendation for 
this fine and well balanced cartridge.

Test Results
Type, mass____________ ___ ___ . ._ higher o/p m-c, 7.Sg
Stylus type______________________________ . naked, fixed
Stylus tip geometry _______ ___________ true swept elliptical
Stylus finish/alignment ____ ___________________ excellentfv good
Output Level (!kHz, Semis) . . _______ ________ _________ Z.6mV
Relative output (OdB = lmVlcm/s)-5.6dB 
Tracking ability (L,R) .  ______________>80, 73pm
Distortion 300Hz (lat+9dB, verr+6dB) -46dB/-J7dB 
Frequency response lOOHz-SkHz . _ _ +1, -l.ldB
Frequency response 30Hz-20kHz+ 1.5, -2.SdB 
Stereo Separation 100Hz, JkHz, 10kHz 28, 37, Z7dB
Channel difference !kHz, 10kHz  0, 0.9dB
Test tracking weight, loading .  2.lg, n/a
LF resonance frequency, Ilg arm „ . 10Hz
Estimated compliance ..  IZcu
Recommended arm mass/damping 8-16g, none
LF resonance rise, llg arm . . 14dB
Typical selling price  _______________ .  ......    ..£198

Lab Report
Despite the lowish compliance, tracking ability 
was quite competent, assisted by the highish 
downforce. Separation was excellent, showing 
fine symmetry and good control of the HF 
ie,unaiiLe. The frequency response showed the 
usual 'droop', a highish 2 .SdB in this instance, 
and then some channel imbalance in the final 
octave, but with good control nonetheless.
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BIRMINGHAM'S BECT 
SYCTEM OFFERS

SYSTEM A

YAMAHACDX3

SYSTEMB SYSTEMC

REVOLVER/LINN LVX

SYSTEMD

MISSION PCM 7000

MISSION CYRUS ONE

DUAL CS505-2

MISSION CYRUS TWO MISSION CYRUS TWO

MISSION 7011
SYOTEM PRICE 

WITH FREE LEADS

£449.95

A&RALPHAPWS 
B

MISSION 700 LE

SY^EM PRICE 
WITH FREE LEADS 
£349.95

Mission Cyrus 1 £10 erto

MISSION 737R
SYCTEM PRICE 

WITH FREE LEADS

£719.95

MISSION 770F
SYOTEM PRICE 

WITH FREE LEADS 
£1,499.95

NOW IN STOCK The new MISSION PCM 7000 £599.00
Also stockists of:ADC, AIWA, AKAi, ALPHASON, AKG, A&R, AR, ARISTON, AUDIO LAB, AUDIO TECHNICA, BEYER, BOSE, CAMBRIDGE AUDIO, CELESTION, DENON, DUAL, ELITE ROCK, EXPOSURE, GALE, GLANZ, GOLDBUG, GOLDRING, GRADO, HARMAN KARDON, HELIUS, HEYBROOK, KEF, LOGIC, LINX, LYNX, MANTRA, MARANTZ, MAXELL, MERIDIAN, MICHELL, MISSION, MONITOR AUDIO, MONSTER, MORDUANT SHORT MUSICAL FIDELITY, NAO, NAGAOS, NVA, OAK, ORTOFON, PHILIPS, PINK TRIANGLE, PROTON, OED, QUAD, REVOLVER, ROGERS, ROTEL, SANSUI, SENNHEISER, SUGDEN, SY^EMDEK, TANNOY, TARGET,TDK, TEAC, TECHNICS, THORENS, WHARFEDALE, YAMAHA.
/IIS ALTERNATI VE AUDIO LTD

I _ 93/95 HOBS MOAT ROAD,SOLIHULL,WESTMIDLANDSB92  8JL 
TEL: SALES 021 742 0254; SERVICE 021 742 0248Open Tuesday to Saturday 10.00-6.00 Demonstrations by appointment, please



NAGAOKAMPlO
Path Group Plc, i Berens Road, London nwio soy

---------- TEL: 01-969 2514-----------

V
ery much the 'baby' of the 
Nagaoka moving magnet range, 
the MP 10 shares the same 
impressive rigid body structure, 
albeit an unattractive dull red 

plastic moulding, as the 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 sensible, nicely symmetrical, 
so although the MPJO 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 specify 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 2kHz until levelling out 
some SdB down at 13kHz, then finally rolling 
off at 17kHz. Despite the inaccuracy of this 
response in absolute terms, the lack of sudden 
change throughout the band is praiseworthy. 
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Furthermore, channel balance stayed closely 
within O.SdB, 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 disc side (our response was taken 
at roughly the middle of a side), the MPJO was 
very well liked for the 'seamlessness' and control 
cf its sound, which showed remarkably good 
integration for such a low cost design. High 
frequencies did sound 'shut in’, and depth was 
curtailed, but the bass and mid were satisfyingly 
energetic, 'bouncy' and 'punchy’.

Conclusions
Spherical tip apart, the MPJO is clearly sub­
stantially well balanced. 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
Type, mass...............................    moving magnet 6.Bg
Stylus type ________________________ . . .........  pherical
Stylus inspection result__  .. ...______ - _________mall and neat
Output Level (1kHz, Semis) ... _____ ,3.75mV
Relative output (OdB = lmV/cm/s)____________________________ 0.9dB
Channel balance ......... ............. .. 0.54dB
Channel separation (L,R) . . . 28.9, JOdB
Tracking ability (L.R) _.................._ . 80, 80pm
Frequency response limits lOOHz-SHz  +I, -3dB 
Frequency response limits 30Hz-20kHz__________ __  . +1.5, -7dB
Stereo Separation L on R lOOHz, )kHz, 10kHz______ 27, 29, 24dB
Stereo Separation R on L lOOHz, 3kHz, 10kHz_______32, 30, 2SdB
Channel Ciff. from graph, lOOHz, !kHz, lOkHz _______ 0.5, 0, OdB
Test tracking weight, loading ...2.3g, lOOpF
LF resonance frequency, 12.Sg arm (vert, lat) 9, 8.7Hz 
Estimated compliance (vert, !at) , - -- ____ ____ 17, !Seu
Recommended arm effective mass ______ 5-13g
LF resonance rise, 12.Sg arm (vert, !at) 11.3, 12.JdB
T}pkaI ^linb 1-'.....!17
For graph references see issue No 43



NAGAOKAMPll BORON
Path Group Plc, i Berens Road, London nwio soy. 

---------- TEL: 01-969 2514---------- -

T
he MPll 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 MPIO. However, 

Nagaoka now have a Boron version, featuring 
a cantilever made from this exotic material. This 
large cartridge is also on the heavy side, but 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 MPIO was due 
to the '11 's undesirably high compliance. The 
Boron comes in with a much more sensible 
compliance, closer to the '10 than the '11 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. 
With the recommended low capacitance a 
gentle 2dB downtilt from 200Hz to IOkHz was 
followed by a 2-3dB peak at 18kHz. With higher 
capacitance the response held within ±0.5dB 

to 12kHz, rolling off thereafter. 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 MPl 1 Boron was in fact 
preferred with additional capacitance, sounding 
a little 'spitty' with low loading.

Reactions varied somewhat, but 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' rating.

Test Results
Type, mass................... — . moving magnet 6.8g
Stylus type ________ ... _ .. - . __________ elliptical
Stylus inspection result ... . ..mild elliptical
Output Level (1kHz, Semis) . ..... 4mV
Relative output (OdB = ImV/cm/s)  . . OdB
Channel balance___ . __ . 0.6dB
Channel separation (L,R) . __ . . 30, 23dB
Tracking ability (L,R) . ... . ___ . 80, BOpm
Frequency response from graph lOOHz-SHz +0.5, -!dB 
Frequency response from graph 30Hzi20kHz+0.5, -l.SdB 
Stmo Separation L on R 80Hz, 3kHz, IOkHz ____ 37, 45, 32dB
Stereo Separation Ron L 80Hz, JkHz, IOkHz ____ 30, 31, ZOdB
Test tracking weighr. loading____________________ 2g, lOOpF
LF resonance frequency, 13.Sg arm (vert, \at)_________ 8, 8Hz
Estimated compliance (vert, lat)_ —__ _ __ _____ 20, 20cu
Recommended arm effecrive mass _____ ____________ 5-l3g
LF resonance rise, 13.Sg arm (verr, lar)_____________ 15, ISdB
Typical selling price______________________________ £38
For graph references see issue No 43
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NAGAOKAMPll GOLD
Three Marketing Ltd, i Berens Road, London nwio soy.

---------- T el : 01-969 2514-----------

T
his new variation upon a familiar 
Nagaoka theme capitalises on the 
formidable reputations of the 
standard MP11 and last year's Boron 
(cantilevered) derivative. There's no 

evidence of a solid gold cantilever fortunately, 
merely a rather large and unappealing sludge- 
grey/brown body, albeit sensibly designed for 
good rigidity, good headshell contact and stylus 
fit, despite semicircular mounting lugs.

Historically Choice preferred the MPlO and 
Boron to the standard '11 because of the latter’s 
high compliance, but the Gold seems to be 
letting it rise, 27 cu restricting arm choice to low 
mass models only. Substantial internal damping 
does at least help matters here. And despite the 
prestige implied by its title, the Gold turned out 
to have a very ordinary diamond, a shank­
mounted pseudo-elliptical of indifferent polish. 
Output level is bang on the moving magnet 
target.

Lab Report
The high compliance ensures good tracking 
abilities, but may have contributed to the 
indifferent separation figures. There was 
significant asymmetry here, and a suggestion 
that the first treble irregularity occurred below 
lOkHz, but the response trace confirmed good 
control. The response ttself is reasonably flat, 
losing l.SdB up to SkHz and then peaking at 
16kHz, with some extreme top irregularity. 
Channel balance is quite close, but there was 

some overall uneveness throughout the trace.

Sound Quality
So far, not so good, but the Gold then proceeded 
to tum in as strong a listening test performance 
as the Boron had a year earlier, scoring above 
average at a distinctly average price. Fairly mild 
criticisms were directed at most areas, but the 
overall package seemed to balance well 
subjectively, and rock came over well. The 
sound tended towards the bland, and dynamics 
were muted with low level information and 
depth curtailed, but the sound generally 
remained clear, open and even.

Conclusions
The disappointing stylus and unexceptional 
measured performance is offset by the decent 
listening results. But the highish compliance has 
come back, so the cheaper Boron remains much 
the most sensible of the MPl Is.

Test Results
Type, mass ___________________ ______ _ _____ high o/p m-m 6.8g
Stylus rype shank mount, detachable
Srylus tip geometry  _______________________ pseudo-elliprical
Stylus finish/alignment fair/v gooJ
Ourput Level (!kHz, Semis) _____ ______ - _ 5mV
Relative output (OdB = 1mV/cm/s)___________ ____________ OdB
Tracking ability (L,R)   _________ ______ >80, >80pm
Distortion 300Hz (\at + 9JB, ven+6dB) -44dB/-34dB 
Fre4uency response lOOHz-SkHz + 0.2, -O.ZJB
Frequency response 30Hz-20kH: . +1.2, -O.ZdB
Steceo Separation 100Hz. 3kHz. !OkHz 22. 25, 20dB 
Channel difference !kHz, !0kHz 0 h O.ldB
Test tracking weight, loading _ ___________________ i.7g, 200pF
LF resonance frequency, IJg arm 7 JHz
EstimareJ compliance_____________________________________ Z7cu
Recommended arm mass/damping ._____________ 3-Sg, none
LF resonance rise, I 1g arm .__________________ __ J0.5JB
Typical selling price_______________________________________ £45

Frequency response (outside grooves). Lefr solid, righr dash.
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109-113 London Road

SEVENOAKS Kent
■ (0732)459555
Mail Order: Sevenoaks Branch only

MAIL ORDER
■ (0732)458985

51 Beckenham Road

BECKENHAM Kent
S (01) 658 3450

73b North Street

GUILDFORD Surrey
« (0483) 36666

SfVFNOMS H/fW/DFO
4 Railway Street

CHATHAM Kent
S (0634)46859

162 Powis Street

WOOLWICH London SE 18
S (01)8558016' K you can buy 

cheaper elsewhere, 
Wilts-we want 

to know!

FREE TARGET STANDS and 6 metres OED cable with above Loudspeakers ("Suggested Systems" excluded)

34 Mount Ephraim

TUNBRIDGE WELLS Kent 
■ (0892)31543
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BRIGHTON Sussex
8 (0273)733338
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GUILDFORD, Surrey
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ORTOFON OMlO
Ortofon uk Ltd, Denmark House, Tav!Stock Industrial Estate, Ruscombe, Twyford,

-B ERKS RG!O 9NJ TEL: (0734) 343621

T
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 Sg cartridge mass contains 2.Sg of 
ballast, which may be removed if 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.

Lab 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, 
dropping quite smoothly 5dB between lOOHz 
and 7kHz, then rallying to 19kHz. Adding 
capacitance to the manufacturer's recommend­
ation reduces the treble droop to ldB at 3kHz, 
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and the response starts rolling gently at lOkHz. 
Channel balance was found to be quite close, 
but with a broad O.SdB error 1OO-6o0Hz which 
cannot be corrected and may be audible. There 
is also evidence of quite pronounced 'glitches' 
in response at SOOHz and l.2kHz, with some 
general uneveness at high frequencies.

Separation figures were pretty 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 OMJO sound. High 
frequencies were audibly down compared with 
the more expensive OMs but were nevertheless 
clean and well controlled.

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 OMJO 
gives a decent overall performance, albeit with 
some sample variation, not to mention a fine 
level of sound quality for the price.

Test Results
Type, mass__________  . .______________moving magnet 5g*
Stylus type  „ .  ‘E’
Stylus inspection result neatly mounted simple elliptical
Output Level (1kHz, 5ctn/s)______  _3.6mV
Relative output (OdB = 1mV/cm/s)_______________ . -tdB
Channel balance¿.Z
Channel separation (L,R) .   . _ .... _ 23.6, 21.6dB
Tracking ability (L,R) . _ _ 80, SOpm
Frequency response limits 100Hz-5Hz +I, -!dB
Frequency response limits JOHz-ZOkHz . ... . + I, -5dB
Stereo Separation Lon R lOOHz, 3kHz, 10kHz______30, 45, 39dB
Stereo Separation R on L 100Hz, 3kHz, 10kHz______22, 24, 25dB
Channel diff, from graph, 100Hz, 1kHz, 10kHz____ 0.5, 0.5, O.SdB 
Test tracking weight, loading __________ l.Sg, 400pF
LF resonance frequency, 12,Sg arm (vert, lat) 7.6Hz 
Estimated compliance (vert, lac) . _____ 19, 24cu
Recommended arm effeccive mass 5-ISg** 
U^ resonance nse, IL.)g arm lvert, lac) ... 7, 11.7dB
Epical selling price s l ‘
*includes 2.5 g ballast
**if ann can be re-balanced wirh ballasc removed

For graph references see issue No 43



ORTOFON OM20
Ortofon uk Ltd, Denmark House, Tavistock INDUSTRIAL ESTATE, Ruscombe, Twyford,

- Berks RGI09NJ. TeL:(0734)343621

T
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. 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.

Lab 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 IdB 
'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 
little disappointing, and 'glitches', relating to the 
mounting we suspect, are visible either side of 
lkHz. 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 OM20 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.

Conclusions
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 Sg*
Stylus type . . . 'E'
Stylus inspecrion result________ ____mild elliptical, decent quality
Output Level (lkHz, Semis)____________ . ______  . l.6mV
Relative output (OdB = lmV/cm/s} -!dB
Channel balance___  ______  _____________ . . ■' 2 id '
Channel separation (L,R).............. ................... .. . Zl.6, Zl.6dB
Tracking ability (L,R) SOpm
Frequency response limits lOOHz-SHz . . +I, -OdB
Frequency response limits 3OHz-ZOkHz................. +1.5, -OdB
Stereo Separation L on R lOOHz, lkHz, lOkHz_____ JO, 26, Z5dB
Stereo Separation R on L lOOHz, lkHz, 10kHz_____ J5, 36, ZSdB
Channel diff. from graph, lOOHz, lkHz, lOkHz I, I, l.SdB
Test tracking weight, loading __ _ . ____ l.25g, 400pF
LF resonance frequency, 12.Sg arm (verr, \at)   .9, 7.6Hz 
Estimated compliance (vert, lat) _ , _21, 25cu 
Recommended arm effective mass ■ 
LF resonance rise, 12.Sg arm {verc, lat) 1. 11.?dB 
Typical selling price_________________ ____________________ Orf
includes 2.5g ballast
**if arm balances with ballast removed

For graph references see issue No 43
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ORTOFON MClO SUPER
Ortofon uk Ltd, Denmark House, Tavistock Industrial Estate, Ruscombe, Twyford,

---------- Berks rgio 9Nj . T EL: (07 34) 343621----------

O
rtofon deserve considerable 
respect for their singlehanded 
bearing of the moving coil torch 
through the dark years of moving 
magnet domination.The MCJO Super set out to change all that, 

providing a fully competitive and comparable 
£50 model. 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, 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- and medium-mass arms. Although the 
tracking reserve is not great, it will still be 
sufficient for most cases.

Lab 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.

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 petty good throughout. The overall 
trace showed areas of vague uneveness, but no 
distinct resonances. Separation figures were 
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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, 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 .lg
Stylus type________________ . ______________ 'E'
Stylus inspection result ._______ tine small nude elliptical
Output Level (IkHz, Semis) .. .
Relative output (OdB = ImV/cm/s) .. . .... 2ZdB
Channel balance__ _ .. 0 kil’
Channel separation (L,R) ............. 30, JOdB
Tracking ability (L.R) . . . . 74pm
Frequency response limits 100Hz-5Hz  + 1.5, -!dB
Frequency response limits JOHz-ZOkHz  + 1.5, -2JB
Stereo Separation Lon R 100Hz, JkHz, 10kHz______1Z, 26. ZOdB
Stereo Separation Ron L 100Hz, JkHz, 10kHz______24, 28, 21dB
Channel diff. from graph, I00Hz, !kHz, I0kHz 0.5, 0.5. 0.5dB 
Test tracking weight, loading_________ __ . l.Sg, n.a.
LF resonance frequency, 12.Sg arm (vert, !at) ... ...£. 9Hz
Estimated compliance (vert, lat)___ . .. _. 15, !Seu
Recommended arm effective mass . r-!Sg
LF resonance rise, 12.Sg arm (vcrr, lat)  14, IZdB
lypical selling price.... .______________ _ _ . 159

For graph references see issue No 43



ORTOFON MC20 SUPER
Ortofon (UK) Ltd, Denmark House, T avi stock Industrial Estate, Runscombe, Twyford, 

■ Berks RGlO 9NJ. Tel: (0734) 343621

O
rtofon, with some justification, 
regard the gold-finished '20 Super 
as a bargain-priced exotic, and 
certainly the rigid all-metal body 
construction is normally associ­

ated with higher priced models. Solid integral 
circular fixing lugs and a good headshell contact 
area should ensure rigid mounting in high 
quality tonearms.

Stylus is specified as a van den Hui I. Despite 
the generous l.8g tracking weight, the tracking 
ability is adequate rather than impressive. 
Measurement showed channel balance and 
separation were likewise good rather than spec­
tacular, while the response was impressively 
smooth, flat and extended. The output level is 
adequate for all normal moving-coil amplifier 
inputs.

The generator mechanism is impressively 
symmetrical in vertical and horizontal com­
pliance and in terms of the lightish damping. 
A lower effective mass than the 13.Sg test arm 
would probably provide the best match; ideally 
under lOg is to be preferred, though up to 15g 
effective mass may be used. 

politeness rather than excitement. Attractive, 
clear and open sounding, the balance tended 
towards the 'dry’ and 'thin. Treble was very 
detailed, if perhaps a little obvious, and while 
the bass sounded well extended and firm, it was 
a little lacking in 'slam’ and 'punch’. Stereo 
imaging was delightful, spacious and 'airy' with 
good soundfield integration. The cartridge 
showed very tidy control of unwanted reson­
ances, but was felt to lack a little energy in the 
bass and lower mid regions, and did not sound 
as quick’ as some designs.

Conclusions
Overall, the MC20 Super is a competitive and 
well balanced package which certainly merits 
recommendation on the basis of fine sound 
quality and wide compatibility at a reasonable 
price. In many ways its performance can 
approach much more expensive exotic models, 
though the total package does fall a little short 
of the best.

Test Results
Type, ^ass low output moving coil, 9g 
Output Level (\kHz, 5cm/s) . . .. 0.2mV
Channel balance  . .... __-0.5dB
Channel separation (L, R) . .30, 28.6dB
Tracking ability (L,R) 68, 63pm
Frequency response limits lkHz-I5kHz +0.5, -1.5db
Test tracking weight, loading 1.8g, n.a.pF
LF resonance frequency, 13.5g arm (vert, \at) 9, 9Hz
Estimated compliance (vert, \at)  16, 16cu
Recommended arm effective mass _______ _____6-!5g
LF resonance rise, 13.5g arm (vert, !at) 15, I5dB
Typical selling price  ...£165
First reviewed: The Collection 1986

Sound Quality
Sound quality was very inviting, tending towards
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ORTOFON X1/X3
Ortofon (UK) Ltd, Denmark House, Tavistock Industrial Estate, Ruscombe, Twyford,

-------- Berks rg!O 9Nj. TEL: (07 34) 343621-----------

epresenting Ortofon's first real K attempt to produce popularly 
priced, high output moving-coil 
models for direct connection to a 
s tandard moving magnet input, the 

X3 and XJ are twins, distinguished by the blue 
and off-white of their respective plastic bodies 
and the quality of their diamond tips. They are 
very lightweight, but the reinforced plastic used 
seems very strong. However, headshell contact 
area is not great and semicircular fixing lugs do 
not encourage excessive tightening of the fixing 
screws.

The similar compliances conveniently match 
a broad range of available arms, but the output 
level is significantly below a normal high output 
cartridge — in practice this will usually be an 
advantage, allowing the full range of the volume 
control to be used, but there may be isolated 
instances where the pre-amp has insufficient 
gain or too much noise. Despite their mid­
market position, neither diamond was 
exceptional. The £45 XJ had a very ordinary 
shank-mount pseudo-elliptical tip of nearly 
spherical contact and unbalanced grind, 
indifferently finished and mounted. The £69 X3 
tip showed better polish and alignment with a 
diasa shank, but was again poorly shaped, 
tending to a spherical rather than the intended 
line contuct.

Lab Report
Despite the moderate compliance, the 
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substantial 2g downforce conferred good 
tracking abilities. Separation figures were fairly 
ordinary, the spectrograms (not shown) indi­
cating that the '3 had slightly better control in 
the treble region, while the 'J had a healthy but 
unwanted ultrasonic component. The frequency 
responses of either channel of either cartridge 
were almost identical. (By inference, channel 
balance was good.) There was some mild 
uneveness, plus the usual dip of about l.SdB in 
the presence region, but the high frequency lift 
started down around SkHz and could have been 
better controlled thereafter.

Sound Quality
On the border between average and above 
average, there was some disagreement between 
the panelists, and in fact the cheaper XJ scored 
consistently slightly higher marks. Neither was 
particularly well received, both being criticised 
for lacking bass power and definition and com­
pounding the situation with a 'zitty' top end. 
Competent but uninvolving, strong but 
unsubtle, the X3's better tip gave somewhat 
improved treble qualities, but the whole also 
managed to sound a little less lively than the XJ.

Conclusions
On balance this new X-series must be regarded 
as a disappointment. Ortofon have made a 
valiant attempt to produce a fully compatible



high output design, but the generator system 
seems to be less well behaved than the low 
output, similarly priced and highly successful 
MCIO Super. At £45/£69 mere competence is 
no longer sufficient, and better tip quality is 
expected too.Test Results
Ortofon Xl
Type, mass ______ ___________________ high o/p m-c, 4g
Stylus type ______ ____ ___________________ shank mount, fixed
Stylus tip geometry pseudo-elliptical (see text) 
Stylus finish/alignmenr .. fair/good
Outpur Level (!kHz, Semis) _„_________ _ __ ZmV
Relarive outpur (OdB = 1mV/cm/s) —&1B
Tracking ability (L,R) .... _ _ __________________ >80, >BOpm
Distortion 300Hz (lat + 9dB, vert + 6dB) -4SdB/-3SdB 
Frequency response limits IOOHz-SHz +I, -0.5JB 
Frequency response limits J0Hz-20kHz+1.3, -O.SdB 
Stereo Separation lOOHz. JkHz, 10kHz 26, 33, 24dB 
Channel difference 1kHz, 10kHz ______ _ _______ . _0, 0.3JB
Tesi tracking weight, loading_______ ________________ ____ 1g, n/a
LF resonance frequency, I 1g arm 9.8Hz
Estimated compliance!Seu 
Recommended arm mass/damping 6-JSg, none
LF resonance rise, I 1g arm__  _ ... _ _ __ _________13dB
Typical selling price_______________________________________ £45
Ortofon X3
Type. mass high o/p m-c, 4g
Stylus type diasa shank, fixeJ
Stylus tip geometry poorly shaped semi-line
Stylus finish/alignment fair/slightly skew 

Output Level (!kHz, Semis)2mV 
Relative output (OdB = lmV/cm/s)-SdB 
Tracking ability (L,R)  ---------------- ------ ----------- >80, >BOMm
Distortion 300Hz (lat + 9dB, vert+6dB) __________ -44dB/-33dB
Fre4uency response 100Hz-5kHz +1, -0.5dB
Frequency response 30Hz-20kHz+1.4, —0.5dB 
Stereo Separation lOOHz, 3kHz, !OkHz____________ 28, 29, 26dB
Channel difference !kHz, !OkHz _., 0, 0.SdB 
Test tracking weight, loading . __------------------------------------2g, n/a 
LF resonance frequency, llg arm 9.5 Hz
Estimated compliance 17cu 
Recommended arm mass/damping-----------------------------5 -15g, none
LF resonance rise, llg arm 14dB
Typical selling price ________________________________ £45, £69

Frequency response (outside grooves). L£/t solid, right dash. X3

A WORD ABOUT RECORD PLAYERS AND MUSIC, REVOLVER
SEE LTD, 5 BBC, BEWSLEY ROAD 

WARRINGTON WAS SJU 
(0925) 571173
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ORTOFON OM40
Ortofon (uk) Ltd, Denmark House, Tavistock Industrial Estate, Ruscombe, Twyford, •

-------- Berks RG109NJ. TEL: (0734)343621-----------

T
he OM40 represents a natural 
extension at the top of Ortofon's 
optional mass range, wherein 2g or 
so of ballast may be removed so as 
to reduce the system effective mass 

by that much. In practice, most arms expect 
4-lOg cartridge masses, so few can take 
advantage of this facility. Concentrating the 
mass in mounting plate ballast rather than 
distributing it evenly does compromise stnictuml 
integrity somewhat; midband body resonances 
have been detected in cheaper, less compliant 
OMs.

The diamond tip was a real quality item, 
comprising a low mass naked stone, well 
balanced, shaped and finished, cleanly fitted, 
and properly aligned.

Lab Report
High capacities give fine tracking margins, but 
restricts arm compatibility significantly, to below 
9g effective mass with the weight on board, llg 
if it can be removed. Electrical output matches 
moving magnet input sensitivities, but high 
capacitance (400pF) loading is recommended, 
and also gives the flatter response. The curve 
follows the usual pattern of a gentle falloff with 
rising frequency?, and then recovery to a high 
frequency resonance; in the case of the OM40 
the moving mass is clearly low, and the 
bandwith impressively extended as a result. 
Separation figures were good enough, but the 
spectrogram (not shown) showed a broad deep 
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symmetry between channels through the mid­
band, and confirmed the extended mechanical 
bandwith.

Sound Quality
Some panel dissension resulted in an overall 
rating only just above average, but these are 
characteristics which should win many friends. 
Control was excellent throughout, with never 
a hint of approaching tracking limits. The sound 
was fairly open with good stereo, a little ‘small' 
sounding but quite 'bouncy' nonetheless. 
However, it lacked a little in terms of power, 
sparkle and dynamics, somehow sounding coldly 
polite overall.

Conclusions
Revealing highly competent engineering 
throughout, the high compliance will restrict 
sensible applications somewhat, but the secure 
tracking and decent quality sound are major 
strengths.

Test Results
Type, mass______  ______ . high o/p m-m, 4.Sg (see tex1)
Stylus type_______ ______________________ ____ naked/detachable
Srylus tip geomerry . _  —fine line contact
Stylus finish/alignmenc exccllenc/v good
Output Level (lkHz, Semis) _ 3.9mV
Relaiive output (OdB = lmV/cm/s) -2dB 
Tracking ability (L,R) >80, >80pm 
Distortion 300Hz (lat + 9dB, vert + 6dB) -SOdB/-37dB 
Frequency response lOOHz-SkHz _______ +0.8, -1.2dB
Frequency response limits 30Hz-20kHz ____ +2, -l.ZdB (see text)
Stereo Separation lOOHz, 3kHz, 10kHz . ... , 28, 33, 28dB
Channel difference !kHz, 10kHz C, 0.2dB 
Test tracking weight, loading J.Sg, 400pF
LF resonance frequency, Ilg arm_____ .________________ .. .. 6.3Hz 
Estimated compliance _____________________________ 33cu
Recommended arm mass/damping________ _______3-8g, could help
LF resonance rise, Ilg arm ----------------------- 16dB
Typical selling price_______________________________________ £69



RATARP20
Russ Andrews Turntable Accessories, Edgebank House, Skelsmergh, Cumbria las 9as.

■Tel(053 983)247

T
he RATA RP20 is built for Russ 
Andrews by Goldring, and in fact 
shares a common body with the 
Goldring Epic. The body design is 
inherently good, allowing tight 

mounting with a good contact area. Internal 
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 matches a sensible range of low- 
and medium-mass arms, but damping is light, 
so the heavier arms are better avoided.

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 shows the treble flattening 
out at around 5kHz and then building up to a 
substantial peak on one channel, though the 
other chapnel is very impressively controlled. 
A slight 800Hz 'glitch’ is visible, though the 
trace is nice and steady otherwise. Tracking 
abilities and groove stability seemed reasonable.

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
Type, mass. -------------------------------- moving magnci 7 .6g
Stylus ^ype ______ - - - simple elliptical
Stylus inspection result confirmed neal mounting
Output Level (!kHz, Semis') 3.SSmV
Relative output (OdB = 1mV/cm/s)  . .---------------------IdB
Channel balance 0.9dB
Channel separation (L,R) 28, 26.6dB
Tracking ability (l,R)80, BOpm 
Frequency response limits lOOHz-SHz _ . . +I, -2.SdB
Frequency response limits 30Hz-20kHz   . + 1, -3dB
Stmo Separation Lon R I00Hz, 3kHz, !0kHz______ 26, 41, 27dB
Stereo Separation R on L 100Hz, !kHz, !0kHz______ 19, 24, 27dB
Channel diff. from graph, 100Hz, !kHz, !0kHz !, I. 0dB 
Test tracking weight, loading I .Sg, 250pF
LF resonance frequency, 12.5g arm (vert, lat)    _ 9, 9Hz 
Estimated compliance (vert, lac) ,--------- ,—...... __ 15, !Seu
Recommended arm effective mass . 6-14g
LF resonance rise, 12.Sg arm (ven, lar)15, 14dB 
Epical selling price______________________________________ ¿20

For graph references see issue Na 43
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RATARP40
Russ Andrews Turntable Accessories, Edgebank House, Skelsmergh, Cumbria las 9as.

■ Tel (053 983) 247

T
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 lightly damped. Tracking abilities were 
good, and channel balance close.

Lab Report
Frequency responses looked far from promising, 
falling a full 3.SdB to the 8kHz trough, then 
rising 5-6dB to an ultrasonic 19kHz peak. The 
addition of capacitance has little effect with this 
generator, reducing the trough depth a dB or 
so. The high quality mechanical design is re­
flected in the smooth traces with just a single 
'glitch’.

Further evidence of this may be seen m the 
fine separation performance, which was also 
smooth, unusually well extended, and almost 
perfectly symmetrical, with values between 33 

and 40dB steadily improving to unusually 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 resulr _ __________ ^oodd quality elliptical
Output Level (!kHz, 5cmls)__.______ _________________ 3.7rnV
Relative output (OdB = lmV/cm/s)  ...-ldB 
Channel balance . .___ O.JdB
Channel separation (L,R) . 28, 29dB
Tracking ability (L,R) . 80, ^un
Frequency response from graph, IOOHz-SHz + 1, -ZdB 
Frequency response from graph, 30Hz-20kHz+3, -3dB 
Stereo Separation L on R 80Hz, 3kHz, !0kHz _____ 34, 39, 39dB
Ste<eo Separation R on L 80Hz, 3kHz, 10kHz _____ 13, 37, 40dB
Test tracking weight, loading ,   —.l.Sg, 400pF 
LF resonance frequency, (13.Sg arm) (vert, !at) 10, 8Hz 
Estimated compliance (ven, \at) . ... 14, 20cu
Recommended arm effective mass . .. . ...6-!Sg
LF resonance rise, (13.Sg arm) (vcrr, lar) 12, 14dB
Typical selling price .......... .. <40

For graph references see issue No 43
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REGARBlOO
Rega Research Lto, 119 Park Street, Westcliff-on-sea, Essex sso 7pd.

-Tel (0702) 333071

P
lain and simple, this £38 moving 
magnet model is unusual in having 
a fixed stylus; in some senses it is built 
like a moving coil. The body has 
proper fixing lugs and decent head­

shell contact area, so the mechanical integrity 
of the whole is potentially superior to con­
ventional 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 SdB 
from 200Hz to lOkHz, 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 
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 lOkHz.

Sound Quality
The Rega proved the hardest cartridge in the 
report to tie down subjectively. Our initial 
'hands on' experience suggested that the RBIOO 
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 RBIOO 
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 pleasantly 'laid back' 
and spacious balance becomes tiresomely dull.

Conclusions
A contrary design in some respects, the RB JOO 
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. It merits recommendation, 
but with a stern 'try before you buy' warning.

Test Results
Type, mass _______ .____ . . (fixed) moving magnet S .9g
Stylus rype____ ....___ __ . not specified
Stylus inspection result________ „ood quality elliptical
Output Level (lkHz, Semis)___  2.8mV
Relative output (OdB = ImV/cm/s) . . -3dB
Channel balance___________ O.SdB
Channel separation (L,R)___ . . 25, JOdB
Tracking ability (L,R)________ . . . 80, BOpm
Frequency response from graph lOOHz-SHz +I, -3dB 
Frequency response from graph 30Hz-20kHz +!, -4dB 
Stereo Separation L on R 80Hz, )kHz, !OkHz ______ 36, 45, 40dB
Stereo Separation Ron L 80Hz, JkHz, !OkHz ______ 35, 37, 39dB
Test tracking weight, loading ________ l.8g, ISOpF
LF resonance frequency, 13.Sg arm (verr, lar) ___ ___.___8, 6Hz
Estimated compliance {vert, !at)___ . ..... __ 20, 35cu
Recommended arm effecrive mass . _____ . .______ 5-12g
LF resonance rise, 13.Sg arm (vert, !at) .. . ___  _ ..13, !SdB
Typical selling price ... _____ _____ _____ ______ 138

For graph references see issue No 43 167



SHUREM97HE
HW International Ltd, 3-5 Eden Grove, London N7 seq. 

---------- TEL: 01-607 2717----------

S
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.

Lab Report
Response shows substantial variation with 
capacitance loading above !kHz. 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 011ly rauu for mild complaint.

Separation was very good, giving high but 
asymmetric readings in the midband, which 
were well maintained into bass and treble.

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 saw's ear of a turntable 
into a silk purse, it will at least keep going and 
produce a respectable result.

Test Results
Type, mass____________ _  .  moving magnet 6.6g
Stylus type___________.  nude hyper-elliptical
Stylus inspection result .. ..   ...tip obscured by glue
Ourput Level (1kHz. Semis) ___ . 4mV
Relarive output (OdB = ImV/cm/s) OdB
Channel balance   0.4dB
Channel separation (L,R) ________ _ . _ .. . 30, 30dB
Tracking ability (l,R)_____________ . .______ ____80,72pm
Frequency response from graph, lOOHz-SHz+I. -l.SdB 
Frequency response from graph 30Hz-20kHz +I, -3dB 
Stereo Separation l on R 80Hz. 3kHz. 10kHz _____ 32. 42. 36dB
Stereo Separation R on L 80Hz, JkHz, !0kHz _____ 38, 51, 37dB
Test tracking weight, loading  lg*, 250pF
LF resonance frequency, 13.Sg arm (vert, \at)_______ . 9* 6Hz
Estimated compliance (vert, lat)____ . . __ 16, 35cu
Recommended arm effective mass ... __ . ____5-1Sg
LF resonance rise. 13.Sg arm (vert, lat)  10*, 16dB
Topical selling price . ... __ . _ HO
*excluding stabiliser-, see text
For graph references see issue No 43
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SHURE ULTRA 500
HW International Ltd. 3-5 Eden Grove, London N7 8EQ.

-----------TEL:Ol-607 2717----------

T
he Ultra 500 bristles with specific 
engineering features, including the 
telescopic beryllium tube canti­
lever, the ‘ridged' sty!us profile, 
advanced laminated magnetic gen 

erator structure, and a Dynamic Stabiliser.
One major departure for Shure is the 

comparatively heavy metal body which is 
engineered to give a firm headshell fit. However, 
the lugs might have finished the job by com­
pleting the circle. And there is inherent 
flexibility in any detachable stylus assembly, 
despite careful engineering.

Lab Report
Results were generally good, and impressively 
consistent whether or not the stabiliser was 
used. However, despite careful installation 
alignment, separation only just bettered 25dB 
on one channel (!kHz), though it exceeded 
30dB on the other.

Tracking ability comfortably exceeded our 
measurement limit, though the horizontal 
compliance is a little on the high side for 
medium mass arms. The response seemed im­
pressively flat.

Sound Quality
In the auditioning system context, the Ultra 500 
probably started at a slight disadvantage, but 
acquitted itself very respectably, the tracking 

security giving audible benefits. The stereo 
image seemed a little narrower than with ex­
pensive moving-coil models, the soundstage 
more closely confined to the loudspeaker 
enclosures.

Overall balance was attractively 'lively', a little 
forward perhaps, but well-focused. Treble showed 
fine control, with no 'splash' and very little 
'smear', if not perhaps as 'fast' as some. Low fre­
quencies were uncoloured and quite well ex­
tended, though there did seem some lack of 
'weight' and a reduced sense of scale in the total 
presentation.

Conclusions
There is no doubting the accomplishments of 
what could well be the finest moving-magnet 
cartridge around. Whether they are sufficient 
to justify the high asking price is harder to judge. 
For those for whom tracking ability and control 
are major priorities, the Ultra 500 is well worth 
considering.

Test Results
Type, mass moving magnet, 9.3g 
Output Level (lkHz, Semis) 3mV 
Channel balance OdB
Channel separation (L,R)_________________________25.6, 30dB
Tracking ability (L,R)80, BOpm 
Frequency response limits IkHz-ISkHz _„------------+1, -l.5dB
Frequency response limits lkHz-20kHz+ 1, -l.SdB 
Test tracking weight, loading l.7g (total), 250pF 
LF resonance frequency, 12.Sg arm (verr, lat) 9*, 7Hz 
Estimated compliance (vert, lat) 20, 27cu
Recommended arm effective mass . ______________ 6-14g
LF resonance rise, 12.Sg arm (vert, lac) _____________ 15*, 16dB
Typical selling price _ £452
*This resonance removed when stabiliser is used.
First reviewed: The Collection 1986
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SUPEX SD900 IV AND SD901 IV
Russ Andrews Turntable Accessories, Edge Bank House, SkelsmergH' Kendal,

C UMBRIA,LA89AS. TEL:(053 983)247 •

V
ery much old favourites, the Supex 
900 and 901 are now in the MHV 
versions. The former low output 
and the latter high output are 
moving-coil models.Lab Report

The 900's frequency response kept within fairly 
close limits, though a 2.SdB downtilt starts at 
around 200Hz and bottoms out at SkHz. A mild 
ldB recovery is centred upon lOkHz, with a 
slightly uneven but well balanced continuation 
beyond. The 901 was very similar though a little 
brighter and with a more pronounced peak in 
the treble region. The downtilt was held to 
around 2dB, and the recovery at 9kHz made up 
the same amount. Channel balance was 
outstanding throughout, even above the treble 
peak.

Sound Quality
Earlier 900 versions have sailed through 
listening panel tests often enough and we were 
surprised that the new 900 IV was not better 
received. Criticisms on this occasion were of a 
tendency to dullness and slowness, with some 
bass softening. On the other hand, the 901 
received plaudits like 'exudes authenticity’. A 
degree of 'boom ’n tizz’ was criticised, but there 
was praise for mid and treble detail, for space 
and ambience, and the ability to maintain 
resolution well down into the mix. Not everyone 

was completely convinced, and there was felt 
to be some room for improvement in the bass, 
which showed mild tracking problems and was 
a little 'sluggish, but on balance the 901 gave 
a fine overall performance.

Conclusions
The Supex 900 is an inherently fine cartridge, 
but despite the recent update it does seem to 
be beginning to show its age. The 901 delivered 
sufficient objective and subjective performance 
to justify its price tag, and the (fairly) high 
output allows it to provide high quality moving­
coil performance for systems without m-c gain 
where a separate step-up would be an intrusion.

Test Results
SUPEX SD900 IV
Type, mass . low output moving coil, 8.3g
Srylus type .. _________ viral elliptical
Stylus inspection result ■ ---------- fine super ellipse
Output Level (lkHz, Semis) . ___________ ? Nub
Relative output (OdB = 1mV/cm/s)  ______ .. 2.2JB
Channel balance ____ ____ ______ ... J.UB
Channel separation (L,R)______________ _______ 29, 29dB
Tracking ability (L,R) 80. 72pm
Frequency response limits IOOHz-SHz_______ . +2, -l.SdB
Frequency response limits 30Hz-20kHz+2, -2dB 
Stereo Separation L on R lOOHz, 3kHz, 10kHz 45, 750, 750dB 
Stereo Separation R on L 100Hz, 3kHz, 10kHz 750, 47, 750dB 
Test tracking weight, loading .. ...... Zg, n.a.pF
LF resonance frequency, 12.Sg arm (verr, lat) JO, 10Hz 
Estimated compliance (vert, !at)______________ ______ .12, 12cu
Recommended arm effective mass  I0-18g
LF resonance rise, 12.Sg arm (vert, lat)___ . . 14, ISdB
Typical selling price _____ ____ ______________.__ ... . .. ... 12^6

SUPEX SD901 IV
Type, mass_____________________ high(ish) output moving coil, 9.lg
Stylus type vital advanced elliprical
Stylus inspection result  qualiry vital, marred by glue
Channel separation (L,R) ,_______ = .______.. __ 30. 24dB
Tracking ability (L,R) 60, 75pm 
Frequency response limits 100Hz-5Hz____ .. _________ + 1.5, -!dB
Frequency response limits JOHz-ZOkHz+ 1.5, -ZdB 
Steceo Separation L on R 100Hz, 3kHz, 10kHz______ 30, 51. 39dB
Stmo Separation R on L 100Hz, 3kHz, 10kHz______ 36, SO, 33dB
Test tracking weight, loading . _________ .... ____ Zg, n.a.pF
LF resonance frequency, 12.Sg arm (ven, !at) ........... 9. 9Hz
Estimated compliance (vert, !at) 14, 14cu
necun\i\\<i'iJcJ aiii\ ..:.ff....i• l. IUtUJ . 090g 
LF resonance rise, 12.Sg arm (vert, lat) . 18, 18dB
Typical selling price _______________ ___ £286, £302

For graph references see issue No. 43
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SUPEX SDX2000
Russ Andrews Turntable Accessories, Edge Bank House, Skelsmergh, Kendal, 

----------- Cumbria LAS 9AS. Tel: (053 983) 247----------

L
atest moving-coils from Supex are the 
high-and low-output SDX2000 
models. Fine mechanical construc­
tion with solid lugs and a good con­
tact area ensure secure mounting. 

Stylus is the usual high quality Vital, again 
rather over-glued in this instance.

Compliance is quite low, but so is the mass, 
so a fairly wide range of arms may be used, with 
preference for strong rigid types. Tracking is a 
little marginal for some tastes in music, and 
considering the sensible l.8g downforce.

Lab Report
The low-output 2000's frequency response is 
very flat and quite smooth, showing a less ex­
aggerated downtilt and recovery, with very good 
control and channel balance up to ultrasonic 
frequencies. The high-output response was 
almost identical, but with each of the other's 
flaws slightly exaggerated. In addition there were 
a number of response 'glitches, perhaps due to 
the greater number of internal wire turns. 
Though inevitably not quite up to the low- 
output's standard, it is a fine result nonetheless. 
Separation was fine.

Sound Quality
Reception to the 2000 was rather mixed, though 
generally positive. The sound was described as 
rather on the bright side, notably 'quick' at mid 
and high frequencies, yet with a heavy slightly 
'sluggish' bass, which somehow seemed to lack 

the expected tension and power. The sound­
stage was big and open, with good detail and 
without exaggeration of surface noise. In all it 
sounded lively, but not entirely integrated across 
the spectrum.

For some reason the reaction of the listening 
panel to the high-output 2000 was the more 
positive. Treble balance was quite neutral in 
relation to CD (though sonically substantially 
preferred). Which means it is a touch on the 
bright side, but with additional weight and 
richness at the bottom end. The treble sounded 
sweet and fast, the midrange coherent and de­
tailed, surface noise was controlled, but bass 
definition was thought not quite right.

Conclusions
Distinguished from the 'low' version by the 
uniqueness of a high-output option within the 
context of a top up-to-date moving-coil design, 
the 2000 'high' merits consideration. It doesn't 
match the best of the low-output designs 
sonically, and there may be some conventional 
inputs which need a little more urge than it can 
provide. But it is a pukka modem m-c, 'faster' 
than the 901, and therefore has its own unique 
niche.

Test Results
Type, mass _ __ .__ , __ .__ --high output moving coil, 4.8g
Stylus type vital line contact
Stylus inspection result _ t.u! quality vital, rather gluey
Output Level (!kHz. Semis)______ . ____.________ l.lmV
Relative output (OdB= lmV/cm/s)  . .. _-!OdB 
Channel balance 0 4JB
Channel separation (L.R)30, 30dB 
Tracking ability (L,R) . 66pm
Frequency response limits lOOHz-SkHz+I, -0.5db 
Frequency response limits 30Hz-20kHz... + 1, -O.Sdb
Stereo Separation Lon R 80Hz, 3kHz, !OkHz _____ 34, 52. 33dB
Stereo Separation Ron L 80Hz, 3kHz, !OkHz _____ 36, 48, 33dB
Response limits ref computer mean, I kHz-ISkHz ______ +2, -OdB
Response limits ref computer mean, lkHz-20kHz ______ +5, -OdB
Test tracking weight, loading l.Bg, n.a.
LF resonance frequency, 13.Sg arm (verc, lac)10, 9Hz 
Estimated compliance (vert, lac)__ .__________ 14, 18cu
Recommended arm effective mass 6-16g
LF resonance rise, 13.Sg arm (vert, !at)13, 14dB 
Typical selling price_______________________________ £.582, £.527

For graph references see issue No. 43
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VAN DEN HUL MC ONE/MClO
Automation Sciences Co, 20 Little Oaddesden, Berkhamsted, Herts, hf4 ipa.

•T EL: (044 284) 2786- •

T
he arrival of the original MCJO a 
year ago was a particular ray of 
sunshine in a none too exciting 
batch of new cartridges. It cost a 
packet, and was a mite tempera­

mental, but pushed some of the limits just that 
little bit farther than its rivals. Now the 'JO has 
been uprated to a (slightly) higher output, and 
it has been joined by an even tighter specified 
model based on the same body, designated MC 
One. Both share the same body (with the Empire 
MCJOOO besides), so the reviews of the two 
vdH's are combined. And there is talk of a 
£1,200 Grasshopper skeleton model to come (for 
The Collection?) — which should make light 
work of your precious thorn needles!

Dutchman A. ]. van den Hui has had a major 
influence on stylus and cartridge design (not to 
mention cable research), the cartridges bearing 
his name arising out of work done with Empire 
in Europe a few years ago. The cartridge body 
is screwed metal, with small circular tapped 
fixing lugs (which could still use nuts if you strip 
the thread). Mechanical integrity is pretty 
sound, and headshell fixing should be tight and 
secure, with a reasonable contact area.

Mechanically the generators were similar but 
not identical. Both are well damped internally, 
and the '10 was the more compliant, though 
Lvdi will piefei lvw ui iiiejiurn mao> <111110. The 
shorter coils inside the One are reflected in a 
mite less output, but both have plenty for a 
normal moving-coil input. Inevitably, and 
172 

mercifully, both were fitted with high quality 
tips — though ironically our One sample had 
a ridged stylus profile. We understand that 
normal production will carry the expected top 
vdH tip.

Lab Report
Tracking margins were adequate, but with little 
in hand, and even a little marginal on the 'JO. 
The frequency responses are smooth and fairly 
flat, the One dipping 2dB instead of the 'JO's 
l.SdB in the presence band. The One is both 
smoother and slightly better extended at high 
frequencies. Separation actually measured 
slightly better on the cheaper 'JO, but this was 
probably also partly due to asymmetry, and 
neither gave exceptional results.

Sound Quality
Both cartridges rated very good on listening, but 
the preference for the One was quite distinct. 
The 'JO is a fine, neutral, balanced performer, 
with a transparent midrange, fine depth and 
focus, firm extended bass but a slight treble 
'sheen'. The One extended all the positive 
qualities of the 'JO, adding greater authority, 
weight and scale. The transparency extended 
further up into the treble, and the overall sound 
was significantly livelier and more dynamic. 
Focus was sharper, yet fine control and neutrality 
was retained.



Conclusions
These two cartridges are both very expensive, 
yet both justify firm recommendation for the 
high quality sound and performance for those 
seeking sound of the very highest quality. The 
One sounds so clearly better than the 'JO that 
the latter now slips into its shadow: frankly, if 
you have £600 to blow on a cartridge, you'd be 
crazy not to spend £200 more. And we await 
with eager anticipation the prospects of a 
Grasshopper skipping around our grooves!

Test Results
(MCIO in brackets)
Type, mass_____________________ ._____________ low o/p m-c 7.Sg
Stylus type naked, fixed
Stylus tip geometry vdH line contact
Stylus finish/alignment . ... __________________ excellent (good)
Output Level (!kHz, Semis) ?.4* (0.45)mV
Relative output (OdB = lmV/cm/s) . , ____ -22.5 (-19.S)dB
Tracking ability (L,R)________ _ . 80, 75 (71, 68)pm
Distortion 300Hz (lat+9dB, vert + 6d8) _-48/-33 (-54/-35)dB 
Frequency response limits lOOHz-SHz ______ +I, -0.4dB (-O.S)dB
Frequency response limits 30Hz-Z0kHz________ +1, -0.4 (-0.5)dB
Stereo Separation 100Hz, 3kHz, 10kHz....27, 32, 23 (29, 32, 28)dB 
Channel difference !kHz, 10kHz,..._______ . 0, 0.1 (0.1, 0.05)dB
Test tracking weight, loading 1.6 (l.5)g, n/a
LF resonance frequency, llg arm .  .s 8 (7J)Hz 
Estimated compliance_________ = ___________________ . 18 (24)cu

Recommended arm mass/damping; : i (5-I0)g, none
LF resonance rise, llg arm 13dB
Typical selling price----------- - -------------------------------- .—£799, £599
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DEALER GUIDE
AVALON HI-FI
^—sruoio^—

MON. TO SAT. 9.30am-5.30pm 
Closed Wednesday. Late night Thursday 

(By Prior appointment)

The Old Nursery, Butleigh, Glastonbury. 
Somerset. Telephone: Glastonbury 50370 ST

Aylesbury Hi-Fi
Turntables from the Dual CS505 to the Gyrodeck 

always on permanent demonstration.
Wide range of cartridges and arms in stock — 

from Audio Technica to Zeta.

Ay leshury Hi-Fi

98 (,'amhridge St. Ayleshury. Buck' 

I el: 02% 28790

Masvn Ltd
Hl-FiSPECiALiSTs

SELECTED PRODUCTS FROM A&R CELESTION 
CREEK DEAN DENON DUAL HEYBROOK 

KEF LINN SONDEK MISSION MONITOR 
AUDIO MORDAUNT-SHORT MUSICAL FIDELITY

NAIM QUAD REGA ROTEL SPENDOR 
SYSTEMDEK TANNOY WHARFEDALE YAMAHA

BEYER FOUNDATION AND TARGET STANDS 
NAGAOKA QED ORTOFON GLANZ 
SENNHEISER SUPEX THORENS EPOS
Demonstrations strictly by appo1ntmen1

46 GEORGE STREET, OXFORD
Tel. Oxford (0865) 247783 Closed Thursday

SELECTIVE AUDIO
MANTICORE MANTRA 
ON DEMONSTRATION

The Forge Cottage 
19 Crossgate 
Otley LS21 1AA 
W. Yorks 
Te: (0943) 467689
Mon-Fri 9am-6pm

Norman H. Field
ALBANY HOUSE.
HURST STREET, 

BIRMINGHAM 85 4BJ

Telephone: 021-622 2323

m+i^rn^

Warstones
"Your sole dealer 
in the area"
A&R • CAMBRDGE • 

SPENDOR • MONITOR 
AUDIO • SANSUI •

Wi
stSTao

ROGERS • NAKAMICHI • B&W • QUAD 
• R.A.T.A. • SUPEX • DENON •
ORTOFON • P.S. AUDIO • DUAL

Hours of opening: 
Mon, Tues, Wed, Sat 10am-6pm 

Thurs, Fri 10am-9pm
54a W^ratones Road, Penn, Wolverhampton 

Tel: Wolverhampton 345114

OI!AI RfVI I\ WIIAHI I 11AI I YAMAHA l •\al'<in MOROAUM SHUR1 
l'H<ill1 I! MfRIfllA' M^A\I/ ItUNWiA RWCfAUOIO NAMM

tiS ^out Äounb
ESa ST-EYi •prcialists

116 BOLD STREET LIVERPOOL 
TH: 051 709 4865

CREDIT FACILITIES 
($■■« day possible) 

Tricity Fiaaace APR 30.OX 
Written details oa reqaest

ZM.NOS33M NOSVHdlV - M003QVH V0NIOJJ OIÜDV XMMAS >11«»
MOI - VMVSO - ZNV19 - QAOMMV SK3M0IU - H3H1V/Y\ S 'S AO KlsNVS

All Hi-Fi Bought!
We buy or exchange ALL 2nd 
hand Audio & Video equipment.
Everything accepted in ANY 
condition - absolutely NOTHING 
refused!

MUSIC & VIDEO EXCHANGE 
56 Notting Hill Gate, London W11 

Open 7 days 1Oam-8pm 
Tel: 01-727 3538



DEALER GUIDE
AA. ADC, AIWA, AKAi, ARISTON, A&A, B&W, BOSE, BOSTON 
ACOUSTICS, CASTLE DENON, DIESIS, DUAL, HAFLER, HARMON 
KARDON, HEYBROCK, JBL, JVC, KEF, LUXMAN, MITSUBISHI, 
MONITOR AUDIO, MORDAUNT-SHORT, MUSICAL FIDELITY, MYST. 
NAO, NAKAMICHI, PIONEER, PROTON, OED, QUAD, REVOLVER, 
AOTEL, SPENOOR, TANNOY, T&A, TEAC, THOAENS, TRIO, 
WHARFEDALE, YAMAHA

• DELIVERY SERVICE • INSTALLATION • CAR PARKING
• MAIL/TELEPHONE ORDERS • INSTANT CREDITUP TO £1,000
• ACCESS, BARCLAYCARD, AMEX, DINERS CLUB

4', HIGHSTREET HOUNSLOW MIDDLESEX 
TEL : 01-570 1512

^^
CtKKAHnDO

KA1DO HVELI\'V

Appointed stockists of 
A&R Cambridge, Casile, Celestion, 
Creek Audio, Goldring, Kef, Linn, 

Mordaunt-Short, Nairn, Quad, Rega, Rogers, 
SME, Nakamichi, Ackroyd, Tannoy

40 Little London, Chichester, W. Sussex 
Telephone 0243 776402 A 

(Closed all day Monday) /.¡l 3^

MMGERRY&GILL ____________
lUfWDE television
I n Wlr E HI-FI VIDEO

For the largest choice of hi-fi in Cornwall.
Opening shortly — new hi-fi listening room 
where you can hear high quality equipment 
such as: Technics, Pioneer, Denon, QED, AR, 
Wharfedale, JBL etc.
Full workshop facilities available.

4/6 Fore Street, St. Austell 
TEL:75400

HIWAYII-FI
\'VNDONEA BEST HI-FI DEALER

Full demonstration facilities at:
313-315 Edgeware Road, London. 

Tel: 01-402 2441

Stockists of: Akai, Aiwa, JVC, Dual, 
Thorens, Technics, Pioneer, Sony ES, 
Hitachi, AR, Wharfedale, Goodmans.

A€RCO
HI-FI SPECIALIST

"BEST BUY" AND "RECOMMENDED" 
PRODUKA FROM

A&R
ARISTON
DOOUSTIC RESEARCH
AIWA 
BOSE 
DENON 
DIESIS 
DUNLOP 
DUAL 
ELITE 
EXPOSURE 
GALE 
HARMAN/KARDON
HELIUS 
HEYBRDOK 
HITACHI

•• — — —T COMPACT

DIGITAL KAOtO

JBL 
KEF 
LINN SONDEK 
MARANKA 
MISSION 
NAO 
NAGDOKA 
PINK TRIANGLE 
PROTON 
OED 
QUAD 
REEAX 
^CTEMDEK 
TANNec 
THORENS 
YAMAHA

\'VU'VEREAD THE REVIEWS
NOW HEAR THEMAT ¿OH

AERCO 
brands not necessarily stocked at each branch

AERCO FARNBOROUGH HI-FI

11 BROADWAY 
WOKING SURREY 

GU21SAP 
TEL(04862)4667

7QUEENSMEAD 
FARNBOROUGH 
HANTSGU1KA 7RG 
TEL(0252)520146

We can help you to get the best front end 
for your system, whether it's a turntable or a 
compact disc player, because 'Ne listen to 

music, not hi-fi.
Our advice is free.

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" 

-Ian Kuah, Which Compact Disc.
Voyd This turntable allows you to hear more music. 

(No myth - more music).
Snell Loudspeakers superb range of speakers that 

will outplay most, if not all, speakers. You are 
welcome to bring yours along.

We sell equipment that p/ays music because we 
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 Jong to mention.

Other agencies include: Rotel, Systemdek, Sugden, Pnk Triangle, 
Helius, Goldring, J.PW., BLQ, Nagaoka, Autofon, etc, etc, etc.

Donnington AudioHi-Fi Consultants 
Basingstoke (0256) 2034



SUMMARY REVIEWS: CARTRIDGESThis book includes as many complete test reports as possible. Many other cartridges were tested for earlier editions but space no longer allows us to print these in full: they are summarised here.
E

very model here has been subject to 
lab measurement and listening tests; 
these brief reviews cover the main test 
findings and give system matching 
guidance as well as comparative 

ratings on sound quality. All cartridges are 
moving - or induced - magnet types of normal 
output unless otherwise described; moving-coil 
types described as 'high output' will usually be 
suitable for use with standard ('mm') phono 
amplifier inputs. Figures in brackets at the end 
of each review are: Cartridge mass in grams; 
vertical compliance in 'compliance units'; and 
test tracking weights in grams.
ADC TRXl (£80)
Differing in construction from the Phase range, 
the TRX I has a nude Vital II superelliptical 
tip and tapered titanium cantilever. A screw 
locks the stylus assembly to the alloy body. 
Response showed some uptilt above 7kHz, the 
sound was bright and 'tinkly'. with a slightly 
softened 'rich' bass and hence a tendency to the 
classic hi-fi 'boom 'n' tizz' role. Exciting, if a little 
fierce at times, the relentlessness of the upper 
treble may in fact endear it to certain tastes and 
systems. (6.Sg, 18cu, l.2g).
ADC TRX II (£120)
With a tapered beryllium cantilever, the TRX 
II has a Vital III tip, and higher compliance 
than the 'I. The treble rise was less pronounced 
but still noticeable, with such comments as 
'fiercely exciting! Midrange focus and dynamics 
were liked, but bass was a trifle 'plummy'. 
Though competent enough, this seemed 
insufficient to justify the highish cost. (6.Sg, 
30cu, l.2g).
Audionote 1O2vdH (£750 + c£300 transformer) 
As unusual as its extravagant price might 
suggest, the silver-wired 102 is a very heavy 
moving-coil design of very low output, probably 
necessitating one of the special optional trans­
formers. The body is superbly rigid, while the 
generator shows some asymmetry and heavy 
vertical damping. High quality medium- 
to-high mass arms should be used. Tracking 
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abilities were a little limited but the sound was 
eminently listenable, with exceptional and 
relaxing midrange detail and 'space'. Definitely 
one variation on the current state of the 
cartridge art, the 102 is capable of delivering 
the goods in the right system context. (18g, 
6/14cu, 2g).
Audio Technica AT105 (£13)
This budget magnetic cartridge is similar in 
most respects to the I JOE (see full review), 
including LC-OFC wiring. Mechanical 
construction is sound, with good tonearm 
(6-16g) and amplifier compatibility. Low 
frequencies sounded fine while the treble was 
a little 'shut in'; overall performance was very 
good for the price. (7.2g, 13/15cu, 2g).
Audio Technica AT 115E (£27)
Similar to the 1 IOE (see full review), the 115E 
is mechanically sensible, with good amplifier 
and tonearm (5-16g) compatibility. Sound 
quality was clear and detailed but on the 'heavy' 
side, and the performance overall seemed 
somewhat behind the 1 IOE. (7.2g, 15cu, l.Sg).
Audio Technica AT320XEU (£50)
This recommended high output moving-coil 
model has a detachable stylus assembly. It 
sounds better than it looks, having an impres­
sively refined generator, giving a decent 'laid 
back' sound quality and suits arm masses 6-18g. 
Audio Technica AT140ML (£96)
High priced amongst moving magnet models, 
the ML refers to a ridged contact stylus. 
Headshell fixing was disappointing but the 
detachable stylus assembly made a good fit. 
Highish compliance indicates low-to-medium 
mass arms (6-12g) are to be preferred, as is a low 
capacitance amplifier input. Lab tests showed 
a significant in-band treble resonance, which 
dominated the sonic descriptions. This was 
qualitatively quite liked, but is still too much 
of an aberration for the elevated price of a 
generally undistinguished model. (6.Sg, 25/20cu, 
l.25g).
Audio Technica AT33ML (£227)
This bulky low-output moving-coil cartridge has



a garish gilt finish, gold-plated beryllium 
cantilever and ridged stylus. Mechanically 
sound, low/medium compliance suits a broad 
range of tonearms (6-15g), while electrical 
output is more than sufficient for any moving­
coil amplifier input. Technically competent, the 
sound was strong on excitement and energy, but 
lacking a little control and discipline in the 
extreme bass and treble. Overall this is a high 
quality cartridge, priced a little on the high side. 
(6.8g, 16cu, l.Sg).
B&O MMCS (£17, calibrated £19)
Cheapest of the B&O series, the '5 is specified 
as being less compliant than the other B&O 
models, though we consistently found the same 
resonant frequency (therefore the same com­
pliance) throughout; compliance is necessarily 
high, to suit the ultra-low mass B&O arms. The 
elliptical stylus, on a straight aluminium 
cantilever, has slightly greater tip mass than the 
more expensive models, and tracking weight 
range is higher. Frequency response showed a 
smooth treble region, slightly depressed by 
l-2dB. Well controlled, the sound had good 
focus and energy, but was somewhat lacking in 
bass. (3.3g, 24cu, 1.5g).
B&O MMC3 (£33, calibrated £47)
The '3 has a nude elliptical stylus on a tapered 
aluminium cantilever; measured results were 
virtually the same as other models in the range. 
Sound quality was a little 'laid back’, the treble 
unobtrusively dropping away, midrange 
pleasantly enhanced and bass controlled if a 
little 'soft'. A respectable performer for the price, 
it remains better suited to B&O rather than 
universal application. (3.5g, 24cu, 1.2g).
B&O MMC2 (£46, calibrated £68)
Sharing the sapphire-tube cantilever of the 
MMC!, the MMC2 differs mainly in having a 
larger (0.12mm/0.lmm) stylus shank. Response 
and sound quality continued the family 
resemblance, with soft but controlled bass, low 
coloration, sweet treble and subjectively good 
dynamics. Well-engineered, the '2 offers only 
a modest improvement over the cheaper models, 
performance again apparently limited by the 
mechanical compromise of the plug-in adaptor. 
(3.3g, 24cu, l.2g).
Denon DL160 (£70)
Very closely related to the DLI JO (see fall 
review), the DL160 is coloured blue and has a 
smaller tip. Lab tests found the two models 

almost indistinguishable, and listening showed 
a slight preference for the cheaper '110. Overall, 
the DL160 is a thoroughly competent high 
output moving-coil model. (4.8g, 18cu, l.6g).
Dynavector DV23RS (£150)
With Dynavector's famous ruby cantilever, this 
low-output (0.21mV) moving-coil has quite low 
compliance, with different but quite highly- 
damped lateral and vertical LF resonances. Rigid 
arms in the range 8-18g should be best, though 
virtually any arm would be usable. Response was 
very flat. Sound quality was not particularly 
favoured, described as somehow 'shut in’, lacking 
energy and sparkle but with some HF edginess.
(5.3g, 16cu, l.5g).
Empire MC-5M(£89)
This is a Glanz-sourced low output m-c model 
with detachable stylus assembly. It sounds 
'bouncy' and 'lively’, almost in the manner of 
Deccas, with similar tendencies towards aggre- 
sion. It suits arms in the 6-15g range, and merits 
recommendation.
Glanz MFG llOEX (£22)
This modestly priced recommended moving 
magnet model gave reasonable lab results and 
rated an impressive 'average' in 1985 listening 
tests. It sets no new records, but is a solid 
balanced performer. Arm mass range 6-16g.
Goldring 1010 (£30)
Mechanically this Goldring model appears quite 
sound, with wide tonearm compatibility (8-16g) 
but some generator asymmetry. The response 
was flat and extended with low capacitance 
loading, but showed a broad 2dB treble peak 
with higher loading. Listening test results were 
disappointingly negative for a design which 
'looks right' in many respects. (6g, 14/20cu, 
1.8g).
Goldring 1020 (£45)
Almost identical to the 1010, the 1020 features 
a van den Hui Type II stylus tip, and turned in 
a very similar overall performance — right down 
to the disappointing results on audition. (6g, 
14/20cu, 1.8g).
Goldring 1040 (£70)
This top model in Goldring's 1000 series has 
the often much more expensive luxury of a van 
den Hui Type I tip, and this was reflected in the 
improvements in high frequency extension and 
control. Again the promising recipe turned out 
a disappointment in the listening tests, however. 
(6g, 14/20cu, l.8g).
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Goldring Electro II (£82)
This medium price high output moving-coil 
model has a high mass due to the substantial, 
rigid metal mounting plate which gives good 
headshell contact. Lowish asymmetric 
compliance suggests medium-to-high mass arms 
(8-16g) while a lower than usual output might 
fall short of the requirements of less sensitive 
amplifiers (though this is unlikely). The response 
showed a determined downtilt with some high 
frequency uneveness, while the sound was 
considered decent enough but not exceptional.
(9g, 7/13cu, l.8g).
Goldring Electro llLZ Boron (£120)
With boron cantilever and van den Hui stylus, 
the 1 ILZ is a low-output (0.19mV) moving-coil 
design. Our sample showed very low vertical 
compliance, with lateral compliance much 
higher; medium to heavy arms are to be pre­
ferred though it is difficult to avoid one or other 
of the (quite well damped) resonances occurring 
too high or low for comfort. The sound was well 
balanced but lacked low-frequency authority, 
midrange focus and 'punch. In all, a decent 
enough cartridge, but any improvement over the 
cheaper 11 was not thought sufficient to justify 
the higher price. (9g, Seu, l.8g).
Grado Ml (£125)
This high priced moving magnet model is 
visually virtually indistinguishable from the 
cheaper Grado models (see full reviews), albeit 
showing better high frequency control. Hum- 
prone applications should be avoided, the lack 
of damping places a premium on turntable 
performance, and medium-to-highish mass arms 
(8-16g) are to be preferred. Unaffected by 
different amplifier loading, the good sound was 
a bit rich and heavy, with some treble 'tizz’ (5.5 g, 
12/17cu, l.5g).
Highphonic HCA3 (£280)
This beautifully finished low output moving-coil 
model comes from a spin-off company founded 
by ex-Denon engineers, and is built on a rigid 
alloy base. High compliance confers exceptional 
tracking abilities but restricts application to 
lower mass arms (5-12g), while very low output 
might be insufficient for some moving-coil 
amplifier inputs. Fine technical performance was 
reflected m an uncoloured sound with very 
sweet treble, but some 'brightness’. (6.6g, 
20/38cu, I.lg).
Kiseki Purpleheart Sapphire (£595)
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Exquisitely finished to match its extravagant 
price tag, the Purpleheart Sapphire is a low 
output moving-coil model of good mechanical 
integrity. Compliance is on the high side, so low- 
to-medium mass arms are the best bet, but heavy 
internal damping should take care of any 
mismatch problems. However, this damping plus 
the high internal impedance have also probably 
combined to 'slow down’ the sound a little, 
though it was still liked for its sweetQess, 
spaciousness and lively presentation, and may 
be well suited to a particular application where 
the damping is beneficial. (7.5g, 18cu, 2.25g).
Mission 773HC (£150)
Built to Mission specification by Dynavector in 
Japan, this successful moving-coil design has 
undergone several changes during its long 
lifetime; originally a 'high output type’, its 
present output of around 0.22mV definitely 
needs an 'me’ amplifier input. Medium mass 
arms are best suited, but the cartridge is flexible 
in this respect. With a substantially flat 
frequency response, the 773 showed good 
dynamics, lowish coloration, good focus, 
delicacy, and 'air. Perhaps not rivalling the very 
top designs in 'life’ and transparency, it was 
thought sufficiently well balanced and com­
petitively priced to merit recommendation. 
(8.2g, 14cu, 0.22mV).
Monster Alpha 2 (£479)
This fine Japan-sourced low output moving-coil 
cartridge has a 'ridged’ stylus and sound 
mechanical construction, with a highish 
compliance suited to low-to-medium mass arms 
(6-14g). Technical and sonic performance both 
achieved high standards, though not perhaps 
sufficient to justify the very high price. (6.5g, 
17/27cu, 1.75g).
NAD 9100 (£12)
Built by ADC, the 9100 offers a modest 
specification and spherical stylus. Frequency 
response was fairly well extended and a touch 
brighter than usual; subjectively, it was bright 
and 'bouncy/ if a little relentless at the top end. 
Rather 'fizzy’ and aggressive, dynamic if rather 
coarse in the treble, it scored a 'Best Buy’ rating. 
(5.8g, 12cu, 2g).
NAD 9200 (£26)
Another NAO variation by ADC, the 9200 has 
a low-cost diasa-type elliptical stylus. 
Compliance sensibly matches arms in the 6-19g 
range. Frequency response showed an even but 



determinedly dim treble; listening tests gave 
rather negative results, the sound described as 
unexciting, lacking body and a little coarse, 
listeners tending to prefer the 9JOO. An 
undistinguished contender. (5.Sg, !Seu, 1.2g). 
Ortofon OMSE (£14)
The cheapest model in Ortofon’s OM series has 
much in common with its more expensive 
variants (see full reviews). Despite evidence of 
technical competance and wide arm 
compatibility, the sound was not well rated, and 
the extra cost of the OMJO was felt well 
worthwhile. (2.5/5g, !Seu. 1.Sg).
Ortofon VMSSE 11 (£14)
Despite its low price, the VMS5 still has an 
elliptical stylus. The moderate compliance suits 
arms S-!Sg, while tracking is good. Sound 
quality showed some 'swing' and 'pace’, but was 
also thought rather untidy, though fair enough 
for the price. (5g, 16cu, 2g).
Ortofon VMSlOE 11 (£21)
With a simple elliptical stylus (designated 'E'), 
the VMSJO suits arms from 6-16g, though the 
measured tracking performance was not particu­
larly good. Frequency response showed a 
200Hz-7kHz droop which was not completely 
eliminated by the recommended 400pF 
capacitance loading (this can be achieved in 
most cases by adding Ortofon’s neat little 
CAP2JO device which clips between the 
cartridge pins). Described as rather ordinary, the 
sound was slightly ‘bright’ and 'obvious' in the 
treble, due rather to coarsening of detail than 
to any response imbalance; some recent 
similarly-priced models, including Ortofons, 
fared rather better. (5g, !Seu, 2g).
Ortofon VMS20E 11 (£35)
One of the most popular cartridges ever, the 
VMS20 has an unspecified elliptical tip, tracking 
at a low lg with a highish compliance. Arms 
of effective mass 5-lOg are suitable. Frequency 
response was smooth, while sound quality was 
described as generally ‘laid-back’, rather more 
‘ tinkly’ and less stable than the 'JO. (5g, 35cu, 
lg).
Ortofon VMS30E 11 (£52)
Top model in the VMS series, the '30 has a 'fine 
line stylus and fairly high compliance, suiting 
arms of 5-13g effective mass. Frequency response 
loaded with 400pF showed a gentle downtilt; 
with low capacitance, the lSkHz peak reached 
3.SdB above the SkHz level. Subjectively, the 

VMS30 proved a capable relaxed performer with 
fine stable stereo, yet it lacked the ability to 
generate excitement. Bass tended to be rather 
‘plummy’ and dynamic discrimination weak. 
The over-damped, rather lifeless VMS sound 
now shows its age in modem high-performance 
players; nevertheless, there are still turntables 
which benefit from such good control of 
potential bass problems. (5g, 20cu, l.3g).
Ortofon MCZOOO (£450, transformer £400 
extra)
This prestige model has a body of solid 
aluminium and can be very firmly mounted. 
The expensive silver-wired transformer is needed 
to step up its exceptionally low output (-40dB) 
to match normal inputs. Response was remark­
ably flat, and separation well maintained at HE 
On listening, low overall coloration tended to 
highlight the suppressed lOkHz resonance; 
treble detail was described as 'etched’,‘up-front’, 
and inclined to be ‘fierce’ and 'aggressive’. The 
sound also seemed slightly 'cold’ and 'clinical’ 
overall, with some lack of ‘bounce’ in the lower 
mid. A strong performer, there are few grounds 
on which to fault this model, except the extra 
expense of the transformer; the remarkable 
damping means almost universal arm com­
patibility, while the problem of system matching 
is primarily one of accommodating the 
MC2000s slight ‘glare’. (1lg, 24cu, l.5g).
RATA RP70 (£70) .
This top RATA model is visually identical with 
the cheaper '20 and '40 (see full reviews), but 
fitted with a high quality Vital stylus. 
Mechanical construction is good, compliance 
suits a sensible range of arms (6-14g), and 
performance is generally sound, albeit with a 
downtilted response which reflects in the 
subjective balance. Cleaner and sweeter than 
the '40, it also sounded heavier and less lively, 
the overall rating being similar. (7.lg, 14/20cu, 
l.5g).
Shure M92E (£15)
Now rated ‘worth considering’ due to the 
inherent limitations of the universal/P-mount 
adaptor, this model still merits recommendation 
for T4P applications. Though lacking depth, the 
overall sound balance was good, though treble 
was not its forte. Arm mass range 10-15g.
Shure ME75ED (£22)
Shure’s M75ED II was almost ‘the’ hi-fi cartridge 
for cost-conscious enthusiasts in the mid 1970s, 
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though by 1977 the competition was catching 
up and that year's Choice review was not very 
favourable. Revived as an 'Encore' model, and 
tested in the 1984 edition, the '75ED showed 
a 'splashy' sound quality due to its HF resonance, 
which gives a bright-sounding extreme top end 
above a 'laid-back' presence band. Bass was 
reasonably coherent if somewhat softened. 
Although competent, it shows its age sonically. 
(6.4g, 1lcu, l.25g).
Shure M99E (£24)
Resembling the cheaper '92E, the M99E has 
higher compliance and will best suit arms of 
5-lOg effective mass, though the strong damping 
will minimise any mismatch. Response was 
consistent, with a 2dB mid/treble suckout. 
Sound quality was clean and controlled with 
'crisp' low frequencies, but not particularly 
exciting. (7.4g, 15cu, l.25g).
Shure M104E (£29)
This is a T4P or 'P-mount' plug-in design; 
conventional two-bolt mounting is via a 
structurally poor adaptor, which caused a glitch 
in the frequency response at around 200Hz. It 
sounded quite lively and 'punchy', though 
lacking real weight. Bass was quite articulate, 
mid a trifle recessed, stereo depth flattened; 
overall, not a substantial improvement on the 
M92E. (7.4g, 15cu, l.25g).
Shure M105E (£45)
Moving up the range, this P-mount-adaptable 
model features Shure's damper/brush, is fitted 
with an elliptical stylus and tracks at l.25g. 
Quite high compliance figures indicate low mass 
arms (6-12g) but the damper effectively negates 
the vertical resonance while damping the 
horizontal one, so precise arm matching 
becomes less essential. Frequency response 
showed a gentle treble downtilt reaching — 3dB 
at 15-lSkHz, and higher load capacitance helped 
lift output here. Sound quality was not all that 
well received, a slightly 'spitty' sound lacking 
deep bass and dynamic contrast, but with 
3tabilily diiJ guuJ wnuul. Thb cartridge can 
be used in virtually any system, where it will 
perform unobtrusively and innocuously, with a 
balance that will suit many component com- 
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binations admirably. (7.4g, 22cu, l.25g).
Shure MllOHE (£55)
With 'Hyperelliptical' stylus tip, less damping 
and higher compliance than the cheaper 
Shures, this P-mount/adaptable model suits 
5-15g arms. Frequency response showed a 
depressed treble above 12kHz; sound quality was 
thought eminently presentable but unexciting, 
with smooth, clear high frequencies but some 
boom and loss of definition in the bass. (7.4g, 
20cu, l.25g).
Shure M111HE (£67)
Similar to the MJIOHE, the MlllHE is again 
quite compliant, but effects on arm-cartridge 
stability are minimised by the 'Dynamic 
Stabiliser' damper/brush. Sound quality was not, 
in our view, sufficiently good to justify the price. 
Shure ML120HE (£95)
Resembling the '140HE, this model has slightly 
lower compliance but still has a nude 'HE' tip. 
The sound was quite well liked, clear, detailed 
and dynamic, if a little uncertain at low 
frequencies and with slightly 'exposed' treble; 
well balanced, but bettered by the '140.
Shure ML140HE (£120)
This advanced moving magnet design has 
sensible compliance plus an optional built in 
damper permitting any arm to be used. 
Frequency response was very smooth, 
downtilting with low capacitance loading and 
flat to lOkHz at higher loading. Sound quality 
was well liked, if slightly 'bright' subjectively, 
and the overall performance seemed very well 
balanced. (4.5g, 15/16cu, lg).
Shure V15 VMR (£140)
Latest in the long VJ5 series, this Shure model 
pioneered the 'ridged' line contact stylus. Lab 
results were close to those of the MJ40HE; on 
listening tests, depth seemed a trifle compressed, 
the powerful bass was a little 'plummy' and the 
treble has a slight 'lispy' quality. Despite a fine 
midrange quality, the overall effect was a lack 
of 'energy, and slightly 'shut in' sound. In most 
respects the newer ML14UHI: was preferred. 
(6.6g, 24cu, lg).
Supex SMlOOE (£92)
A conventional-looking moving magnet design, 



arms 6-lSg are suitable. Stylus is a simple 
elliptical, of indifferent polish on our 1984 
sample. The sound is lively and well integrated, 
but marred by the HF resonance peak 'tinkle’, 
quite audible on a full range system. This aside, 
it delivers as much musical information as many 
moving coils, the bass in particular having an 
attractive 'bounce’, if limited extension. Rather 
idiosyncratic, it remains worth considering. (7g, 
17cu, 1.Sg).
Talisman A (£242)
This aluminium-cantilevered Talisman is a low 
output moving-coil of good mechanical integrity 
and sensible compliance for matching a broad 
range of arms. Frequency response was smooth 
and extended, the sound balance was on the 
'heavy' side, with a touch of 'tizz', and the overall 
performance good, but not exceptional for the 
price. (6.3g, !Beu, 2g).
Talisman S (£314)
A low output m-c very similar to the A in many 
ways, the S is distinguished by textured gold 
finish, a sapphire cantilever, and a frequency 
response that was noticeably 'bright' at high 
frequencies. However, despite the excess the 
treble quality was well liked, and the cartridge 
considered sweet and easy to listen to. (6.3g, 
18/lScu, 2g).
Talisman Alchemist UIS (£449)
This model uses 'focused field' techniques to 
produce high output from a moving-coil 
generator system otherwise similar to that of the 
S, as are the sapphire cantilever and line-contact 
tip. A dramatically rising treble (+2dB at 
lOkHz, +4dB at 15 kHz, +BdB at 20kHz on our 
1984 sample) gave a brightness which domin­
ated the subjective results and served to 
emphasise the cartridge's ability to portray treble 
detail and clarity. The bass lacked 'muscle' and 
weight, though the midrange was clear and 
detailed. This cartridge has some notable 
strengths, but in our view too anomalous a 
balance to justify recommendation. (6.7g, 23cu, 
2g).
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AMPLIFIERS & TUNERS BEST Bl \ (.1 11)1

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.

Hi-Fi Choice give a 'Recommended' rating to 
models which perform well - and the coveted 
'Best Buy' accolade to those found to be out­
standing value for money. Amplifiers, CD, 
speakers, cassette and record decks - all are 
fully covered in this bumper volume with 
around 200 complete reviews.

APRIL- OCTOBER

TUI COLLUCTIOX CASSETTE DECKS & TAPES

'State of the art' means the best that we can 
do with available technology. This special large 
format edition covers hi-fi equipment which 
aims at true excellence - with no expense 
spared. As well as the truly esoteric, this guide 
covers the very best that is to be found at 
(fairly) reasonable prices.

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, 
fancy facilities and flashing lights, to find the 
right deck whatever the budget. Virtually all 
hi-fi tapes are tested too.

JUNE NOVEMBER

CO\IP ACT DISC PL \ \ i:ns CD& MIDI S\ STEMS

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. Programming facilities, 
features and software are also covered.

AUGUST-

Specially for the buyer who wants an all-in-0ne 
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.

--------------- -DECEMBER-----------------

LOI DSPE \KEHS H BX I \Bl.ES 1.\: c VBTBIDCES

Progress brings better-value speakers every 
year. Hi-Fi Choice puts the important new 
models through its unique 'blind' listening 
compari!uii> Lu fiuJ uul wltidt really Jo 
represent a step forward. Combined with full 
lab analysis, they provide a comprehensive 
guide to speaker sound quality.

Searching comparison tests across the whole 
range of turntables and cartridges sort the 
myths from reality to discover which models 
and combmattons really sound best - and 
find some low-cost 'Best Buys' that out­
perform many exotically-priced models. Plus 
guidance on matching and setting-up.
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lmtl(J8 n-n
Hi-Fi Choice is renowned for giving 
an unbiased point of view on a great 
range or products from different 
manufacturers. We at Image Hi-Fi 
hold the same standards as this 
magazine. We audition equipment 
extensively so that we know when we 
recommend our equipment that it is 
the bestfor you.

miHian'--- ---- ------ ELECTRDniD

B/DZLB/D/l 8 St Annes Rd, Headingly, Leeds LSG 3NX 
Tel: 0532 789374
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CONCLUSIONS, BEST BUYS AND 
RECOMMENDATIONS

V
iewed as a whole, this is a very 
positive time for vinyl record play­
ing components; Compact Disc 
notwithstanding, sales seem very 
buoyant. CD seems to have attrac­

ted new attention to the hi-fi market as a whole, 
and many customers are discovering that today's 
record players can give dramatic improvements 
from their existing record collection, for about 
the cost of a CD player and a dozen silver discs. 
Indeed the improvements in record players have 
forced a substantial reappraisal of our standards 
for recommendation, so a number of older 
designs have been downrated slightly in this 
edition.

Though turntables and tonearms seem to be 
going places fast, cartridges have remained fairly 
static. Testing about 20 new models, the usual 
20 per cent or so stand out from the crowd, and 
a number of these are revisions, upgrades and 
retests. Having tested around 200 cartridges now, 
only the select few are retained as full reviews, 
but basic details on a number of others — in­
cluding recommended models — can be found 
amongst the summary reviews.

The clearest trend is the continuing steady 
move towards moving-coil cartridges, which are 
now dominant above about £70, and increas­
ingly strong down to around £40 or less. It is 
distressing to continue finding indifferent 
quality diamond tips sprinkled liberally amongst 
cartridges costing between £20 and £120, with 
several prominent manufacturers responsible. 
The few pence extra required to specify and fit 
a properly aligned stone of decent quality in­
dicates a regrettable cynicism amongst some pro­
ducers who ought to know better.

This year's new crop is not a large enough 
sample to be fully representative, but it is faintly 
disturbing that compliance values tend to be 
creeping up slowly. Our mild unease is reinforced 
by the impression that tonearm effective masses 
are creeping up too, and it would be a great pity 
if the delicate compatibility balance of popular 
arms and cartridges were to become corn- 

promised.
The cost of a good sounding arm has come 

slicing down with the laudable decision by Rega 
to make an RB250 variant available as a separate 
item (Moth Arm) or to several turntable man­
ufacturers for OEM fitting. Three such have 
already taken advantage of this with varying 
degrees of success while others are also sourcing 
decent quality fixed head arms from the Far East 
or ploughing their own successful furrows.

Good quality silver wiring is being increas­
ingly used in reasonably priced tonearms, in the 
Datum S and Kuzma both costing under £300. 
Standards of constructional rigidity and bearing 
integrity continue to improve, though examp­
les could be used to illustrate that there is no 
room for complacency.

For the first time we have confronted the issue 
of the very expensive air-bearing tonearms 
which are starting to appear on these shores in 
small numbers. And from our limited sample 
they seem to work rather well, though they do 
bring a number of practical problems in their 
wake. They do seem to be qualitatively 'different 
from conventional pivot/lever tonearms. Where­
as they clearly offer superior stereo imagery, focus 
and depth, and often lower coloration, they also 
seem to lack a little 'slam' and 'weight', perhaps 
because of their necessarily compromised effec­
tive mass.

Turntables have seen the most dramatic chan­
ges and improvements. A trio of excellent in­
tegrated players have appeared at around £300, 
delivering a level of quality that demands Best 
Buy recognition, even though we have previo­
usly restricted this to lower price components. 
And we also have a powerful group of four very 
competent players down around the £200 mark, 
plus a few noteworthy cheapies.

Then we have the same situation at around 
£500 (without arm), where the revised Pink 
Triangle and new Roksan Xerxes provide stern 
competition — in the form of genuine alter­
native approaches — to established designs such 
as Linn's Sondek LP12. ..
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Now you wotit be disappointed 
with the second best.

The LINN AXIS 
turntable fitted with 

LINN BASIK LVX arm 
£299.

The LINN SONDEK LP12 has been in production for 14 years and is widely 
regarded as the best way to play records. The new LINN AXIS is not, however, a 
compromise but a new, more affordable alternative.

The AXIS is a two-speed electronically-controlled budget turntable and is 
not sensitive to mounting tables or surface placement. A three point suspension system 
gives the unit shock isolation and provides an independent floating suspension for the 
one piece arm and platter board. A two-part die-cast aluminium platter is supported by 
a single-point bearing, a version of the famous patented SONDEK bearing.

Supplied with the established BASIK LVX arm (cartridge x----x 
extra) with black plinth and grey top board, the AXIS offers 
advanced features you won't find in any other turntable at t “ T 
any price.

Of course, the LP12 remains the reference, but we know you won't be 
disappointed with the second best.

LINN
PRODUCTS

AT Labs !: AT Labs
159 Chase Side Enfield 442/4 Cranbrook Rd. Ganis Hill

Middlesex EN2 OPW =555] I/ford Essex IG2 6LL
U13013132 ESES

:z AudioT

Ide.
190 West End Lane 
London NW6 ISO 

01 794 7848-^^^ro



ll The major key to these welcome alternatives 
is a developing awareness and understanding of 
arm termination. Tonearms have improved dra­
matically over the past five or so years — as have 
some cartridges — and in so doing are now trans­
mitting much more cartridge/stylus vibration 
along the arm tube, through the bearings, and 
on into the arm mount/subchassis/plinth or 
whatever.

The means of terminating this arm vibration 
is now a key characteristic which distinguishes 
the finest turntables. Until recently the trad­
itional subchassis has reigned supreme at the 
upper end of the market, while Rega and others 
have provided the alternative full-size plinth ter­
mination amongst a range of lower cost players. 
Now the Logic Tempo and Linn Axis provide 
'suspended plinth' termination to contrast with 
the Manticore Mantra's traditional subchassis. 
And the Xerxes provides a similar platform ter­
mination compared with Linn's composite 
wood/metal and Pink's Aerolam subchassis.

And with a steady trickle of equally compet­
ent, exotically priced and styled alternatives, 
there has never been a greater range of high 
quality choice. The customer and hence the 
marketplace are both beneficiaries.

System Price
BELOW £150

Cheapest recommendation is the Technics SL- 
BD22 (£80); performance and sound is rather 
rudimentary, but build quality is good. The first 
Best Buy comes in with the NAD 5120, at its 
new low price (£90), justified by its sound quality 
but neither by build quality nor arm bearing 
friction. The Technics SL-DD33 (£100) 
provides the other side of this coin, while the 
more expensive Technics SL-QD33 (£130) 
merits recommendation. The B&Q RX2 (£135) 
is also worth considering.

Realistically representing the starting point 
for 'real hi-fi’, the Rega Planar 2 is a £125 Best 
Buy with fine arm and decent termination. Im­
provements here and elsewhere, coupled with 
the rising DM has resulted in downrating the 
Dual 505-2 (£120) to a recommended model, 
alongside the Dual 505 De Luxe (£140), though 
both are good, convenient starter units.

BELOW £250
Running up towards £200 we encounter several 
models that merit Best Buy rating, starting with 
the Thorens TD166 (£169) the Acoustic 
Research EBlOl (£199), Ariston RD60 (£200) 
and Systemdek IIX/Il (£200/215) — all good 
suspended motors with fairly good arms, not for­
getting the Rega Planar 3 (£188) — a reason­
able plinth-type motor with an exceptional arm. 
Another Best Buy, the £60 Moth Arm, could 
interestingly partner the Systemdek IIX or Logic 
Tempo motors to make up additional Best Buy 
players.

Recommended players include the Retel 
RP850 (£180), a solid plinth system with good 
quality arm, the nicely balanced and finished 
QED 232/232EN (£149/£199), and the full sub­
chassis Thorens TD316 (£199). Several models 
are also well worth considering: the multi-speed 
Dual 5000 (£200), the SEE Revolver (with 
Mission 774LC or Linn L^X arms) (£123-£220), 
and the Mission 775LCT (£200).

BELOW £350
Three new models bring Best Buy value to this 
higher price group for the first time: the Linn 
Axis (£300), Manticore Mantra (£300) and 
various Logic Tempos with Datum II or Datum 
S tonearms (£239/£299, £339/399) all offer well 
balanced alternatives, each with its own indiv­
idual flavour.

A compatible group of Best Buy arms lurk 
around £100, specifically the Alphason Opal 
(£95), the Linn LV Plus (£129), the Logic 
Datum II (£119), and the Rega RB300 (£90), 
waiting to be fitted to £150-£250 motor units. 
There are not many of these, the Logic Tempo 
and Systemdek IIX being the obvious partners.

Recommended motor units include the Acou­
stic Research Legend (£199), Heybrook TT2 
(£259), and Thorens TD321 (£229), while the 
Ariston RD40QAC motor (£250) is also worth 
considering. Recommended tonearms include 
the Mission 774LC (£90) Linn Basik LVX 
(£116), and SME Series Ill (£147), plus new 
entries Alphason Delta (£154) and Sumiko 
LMT (£128).

Recommended players include the AR Leg- 
end/Linn LVX (£260), while the Michell Syn­
chro (£300) and remote/automatic B&O TX2 
(£249) are both worth considering (not to
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mention their breath of fresh air styling). RATA RPZO (£20).

Over £350
Above this price point we will confine our en­
dorsement to recommendations, including other 
alternatives which are worth considering. 
Amongst obvious 'packages' are the Linn 
LP12/LV Plus and LP12/Ittok LVII, though 
by and large this is 'Separates Country:

Trying to work up through typical system 
prices, suitable recommended motor units might 
start with the aforementioned Heybrook TT2 
and Logic Tempo Electronic, while the Elite Rock 
(£300+) and Ariston RD90 (£300, and £400 
with arm) are both worth considering. In 
addition to the £100-£150 tonearms mentioned 
before may be added the recommended Alpha­
son Xenon (£196), Logic Datum S (£230) and 
Kuzma (£250).

The central core of motor units compete at 
around £500, with the Linn LPJ2 (£450), Pink 
Triangle PT Too (£500), Roksan Xerxes (£545) 
and Systemdek IV (£448) providing a fascina­
ting contrast, while progressively higher prices 
bring in the Source (£990), Oracle Delphi 
(£1400), Zarathustra Soliloquy (£1995) and 
AudioLabor Konstant (£2560); the Michell 
Gyrodec (£595) is also worth considering.

Accompanying tonearms are even more 
varied, and can be taken from the £100 group 
upwards according to pocket and taste. The more 
expensive recommendations include the Linn 
lttok LVII (£399), Alphason HRlOOS/ 
HRlOOSMCS (£335/£385), the Well Tempered 
Arm (£545), Helius Orion (£490-£575), 
Eminent Technology (£950), SME Series V 
(£1,138), and Airtangent (£1,350). The Zeta 2 
(£459-£549), Mission Mechanic (£600) and 
Souther Triquartz (£850). are also worth 
considering.

Cartridges
Up To £20

The Audio Technica derived Best Buys include 
the ATllO LC-OFC (£17), AT95E (£15-£20), 
Linn Basik (£18), contrasting with the Grado 
MT (£20), A&R C 11 (±,20), and Urtoton 
OMlO (£19).

Recommended 'cheapies' include the Gold­
ring Epic (£17), Nagaoka MPlO (£17) and 
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Under £60
The two Best Buys are the high output m-m 
Nagaoka MPH Boron (£38), and low output 
m-c Ortofon MClO Super (£59).

Recommended models include the B&O 
MMC4 (£23), RATA RP40 (£40), Audio 
Technica AT3 200XEII (£50), Glanz 
MFG-llOEX (£24), Shure M97HE, (£40), Rega 
RBlOO (£38), Ortofon OMZO (£40), and A&R 
P77 (£45). Also worth considering are the A&R 
E77 (£36) and Grado M3 (£43).

Under £150
Joining the Linn K9 (£60) as a Best Buy is the 
lively and informative Audio Technica ATF3 
(£70) and the high-output Denon DLllO (£60). 
Recommendations include the Dynavector lOX 
(£60), Empire MC-SM (£89), Denon 103 (£90), 
and Ortofon MCZO Super (£165). Also worth 
considering are the Decca Maroon (£109), B&O 
MMCl (£93), and Shure ML140HE (£120), 
plus the newly reviewed Audio Technica 
ATULS (£65), Ortofon X3 (£69) and OM40 
(£69).

Above £150
These must be auditioned before purchase, as 
a mistake could prove costly! They are all dif­
ferent, and will interact in their own way with 
a high end system. A brand new high output 
moving-coil recommendation, the £198 Milltek 
Aurora, joins the long established Supex 901IV 
(£302) and the Decca Super Gold (£248). Low 
output recommendations include the Linn 
Asaka (£249) and Karma (£399), the van den 
Hui MClO (£599), and Koetsu Black K (£550). 
At the very expensive end we have the Cello 
Chorale (£690), van den Hui MC One (£799) 
and Koetsu Red (£835). High output models 
worth considering are the Supex SDZOOO 
(£582), Grace F9E II (£176), Shure Ultra 500 
(£452), plus the low output Supex 900IV 
(£287), Kiseki Purpleheart Sapphire (£595) and 
Monster Alpha 2 (£479).



SELECTED DEALER DIRECTORY
Choosing a good hi-fi dealer is the most vital step in acquiring the system that is right for 

you. This uique directory gives full information on dealers in your area.

Avon
ABSOLUTE SOUND AND VIDEO, 65 Park St, Clifton, 
Bristol. (0272) 24975. A&R, Denon, Dual, Meridian, 
Mission, NAO,, Quad, Rote!, Technics, Yamaha, etc. (closed 
Weds) BADA MEMBER ^®
PAUL GREEN HI-FI LTD, Kensington Showrooms, 
London Rd, Bath. (0225) 316197. A&R, Creek, Dual, 
Heybrock, Linn, Musical Fidelity, Ratel, Systemdek, 
Wharfedale. Dern facilities available, ring for appointment, 
car park. Open Tues-Sat, 9-5.30. Home trial facilities, free 
installation, instant credit Credit cafos: Access,
Visa. BADA MEMBER. =E5
PAUL ROBERTS HI-FI, 31-33 Gloucester Rd, Bristol. 
(0272) 429370. Stock a fall range of lii-fi from over 60 brands. 
specialise in C.D. Dern facilities available. Open Mon-Fri 
9.30-7.30, Sat 9.30-6;00. Home trial facilities. Free 
installation. Instant credit. Credit cards: Access, Visa, Amex. 
Service dept.
PAUL ROBERTS HI-FI, 203 Milton Rd, Weston-Super- 
Mare. (0934) 414423. Stock a full range of hi-fi from over 
60 brands. Specialise in C.D. Dern facilities available. Open 
Mon-Fri 9.30-7 .30, Sat 9.30-6.00. Home trial facilities. Free 
installation. Instant credit. Credit can:ls. Access, Visa, Amex. 
Service dept.

Berkshire
FRASERS, HI-FI & VIDEO, 4 Park Street, Slough. (0753) 
20244. AR, Aiwa, Dual, Grundig, Mitsubishi, Mon:launt 
Short, Pioneer, Sansui, Trio, Wharfedale, Yamaha, Sharp. 
Dern facilities available. Open 9.30-6. Free installation, credit 
facilities. Credit cards: Access, Visa. Service dept.
READING HI-FI CENTRE, 4-6 Harris Arcade, Friar St, 
Reading. (0734) 585463. 'The best equipment, advice and 
service from Berkshires premier Hi-Fi emporium. BADA 
MEMBER

Buckinghamshire
AUDIO INSIGHT LTD, 53 Wolverton Rd, Stony Stratfofa, 
Milton Keynes. (0908) 561551. A&R, Audiolab, Heybrock, 
KEF, Linn, Mission Cyrus, Musical Fidelity,, Nakamichi, 
Nytech, Rote!. Dern facilities available. Open Tues-Sat. Home 
trial facilities, free installation, instant credit up to £1,000. 
Credit cards: Access, Visa. Service dept. BADA 
MEMBER ^®
AYLESBURY HI FIDELITY, 98 Cambridge St, Aylesbury. 
(0296) 28790. Dual, Heybrock, Linn arms, Musical Fidelity, 
Mission, NAD, Nakamichi, Quad, Rote!. 2 Dern rooms 
available, ring for appointment. Open 10-6 Mon-Fri, 
9.30-5.30 Sat. Home trial facilities, free installation, instant 
credit up to £1,000. Credit can:ls: Access, Amex, Diner, Visa. 
Service dept.
JCV HI-FI SUPER STORE, l Viscount Way, Dukes Drive, 
Bletchley, Milton Keynes. (0908) 36734. 'Everything from 
specialist hi-fi to midi-systems, all at the best prices’ BADA 
MEMBERS®

Cambridgshire
CAM AUDIO, 110 Mill Rd, Cambridge. (0223) 60442. 
A&R, Creek, Linn, Mantra, Mission, Nairn, Nakamichi, 
Rega, Revolver-, Teac. Dern facilities: 3 single speaker rooms. 
Appointment required for one not for 2. Open 9.30-7.00 

Mon-Sat 9.30-3.00 Thurs. Free installation, interest free 
credit. Credit can:ls: Access, Amex, Visa, Diners.
STEVE BOXSHALL AUDIO, 41 Victoria Rd, Cambridge. 
(0223) 68305. Quad, Rote!, Dual, Denon, Krell, Nakamichi, 
Marantz, Monitor Audio, Tanney. Demonstration facilities. 
No appointment required. Open 10.00-6.00, Mon-Sat. Home 
trial facilities, free installation, credit facilities. Credit up to 
£3,000. Credit can:ls: Access, Barclaycan:I. Service dept.

Cheshire
ASTON AUDIO, 4 West St. Alderley Edge. (0625) 582704. 
Wide selection of equipment in NW. Two-year guarantee. 
Dern facilities: 3 dem rooms, appointment required. Open 
10-6 Tues-Sat. Home trial facilities, free installation. Instant 
credit up to £1,000. Credit can:ls: Access, Amex, Diners, Visa. 
Service dept. BADA MEMBER =aw
DOUG BRADY HI-FI, Kingsway Studios, Kingsway North, 
Warrington. (Hadgate 0925) 828009. 'Largest choice of 
specialist Hi-Fi in NW. £100-£20K. All credit cards. Dem 
facilities. BADA MEMBERS®
CHRIS BROOKS AUDIO, 29 Gaskell St, Stockton Heath, 
Warrington. (0925) 61212. Single speaker pair dems. 
Specialising in Linn, Rega, etc. Systems from £350.00. BADA 
MEMBERS®
NEW DAWN HI-FI, 1-3 Castle St, Lower Bridge St, 
Chester. (0244) 24179. Linn, Quad, Technics, National 
Panasonic, Denon, Rote!, Dual, Meridian, Aiwa, Philips. 
Dern facilities. 2 dem rooms. Open 9.00-5.30 Mon-Sat, closed 
Wed. Free installation, instant credit. Credit cards: Access, 
Visa, Trustcan:I. BADA MEMBER =^^
SWIFT OF WILMSLOW, 4-8 St Annes Parade, Wilmslow. 
(0625) 526213. A&R, Aiwa, Denon, Dual, Marantz, Mission, 
Monitor-Audio, Pioneer-, Trio, Yamaha. NAD. Dern facilities 
available. Open Mon-Sat 9.15-5.45. Closed 1-2 Lunch. Home 
trial facilities, free installation, instant credit up to £1,000. 
Credit can:ls: Access, Visa. Service dept.

Cornwall
TRURO HI-FI & E.T.S. Ltd, 25 King St, Truro. (0872) 
79809. A&R, Denon, Dual, Heybrook, Linn, Mission Cyrus, 
Nad, Quad, Rote!, Thorens. Dern facilities: Single speaker 
studio. Open Mon-Sat 8.45-5.30 ..Home trial facilities, credit 
up to £1.000. Credit can:ls: Access, ETS Visa. Service dept.

Derbyshire
ACTIVE AUDIO, 12 Osmaston Rd, The Spot, Derby. 
(0332) 380385. Meridian, Mission, Denon, Yamaha, Rote!, 
A&R Cambridge, Monitor Audio, Trio, Marantz. 
Demonstration facilities. Open 9.30-6.00 — early closing 
Wednesday. Home trial facilities, free installation, credit 
facilities: credit up to £1,000. Credit can:ls: Access, 
Barclaycan:I, Diners, American Express. Service dept. BADA 
MEMBER

Dorset
BLACKMORE VALE, The Square, Gillingham, Dorset. 
(07476) 2474. AR, Ariston, Boston, Dual, KEF, Marantz, 
NAD, Nagoaka, Sennheiser, Yamaha. Dern facilities available. 
Open Mon-Sat 9-5.30. Closed for lunch 1-2. Home trial 
facilties, free installation, instant credit up to £1,000. Credit 
can:ls: Access, Visa. Service dept.

189



Essex
A.T. LABS, 442/4 Cranbrook Rd, Gants Hill, Ilford. (01) 518 
0915. Open Mon-Sat, 10^6. Two single speaker dem rooms. 
Credit cards: Access, Amex, Visa. BADA MEMBER 
BEECHWOOD AUDIO, 6 Market St, Braintree. (0376) 
29060. A&R, Ariston, B&W, KEF, Meridian, Musical 
Fidelity, NAO, Nakamichi, Pink Triangle, Quad, Ratel. Dern 
facilities 2 single speaker rooms. Open Mon-Sat, 9.30-6.00. 
Home trial facilities. Free installation, instant credit up to 
£1,000. Credit cards: Access, Amex, Diners, Visa.
BRENTWOOD MUSIC & HI-FI CENTRE, 2 Ingrave Rd, 
Brentwood. (0277) 221210. B&W, Denon, Harmon Kardon, 
JBL, QED, Quad, Ratel, Tannoy, Trio, Yamaha. Dern facilities 
available. Open Mon-Sat 9.30-5.30. Home trial facilities, free 
installation, credit facilities. Credit cards: Access, Visa. 
Service dept.
RUSH HI-FI & VIDEO, 5/6 Cornhill, Chelmsford. (0245) 
57593. Akai, Aiwa, JVC, Marantz, NAO, Quad, Rate!, 
Sansui, Sony, Technics. Dern facilities available, ring for 
appointment. Open Mon-Fri 9.30-6.00 Sat 9.00-5.00. Home 
trial facilities, free credit. Credit cards: Access, Amex, Visa, 
Diners. Service dept.

GUJUCESTERSHIRE
ABSOLUTE SOUND AND VIDEO, 40/42 Albion St, 
Cheltenham. (0242) 583960. A&R, Denon, Dual, Linn, 
Meridian, Mission, NAO, Ratel, Technics, Yamaha, etc. 
(Closed Wed}. BADA MEMBER
ETTLES AND BUMFORD, Brewery Court, Cirencester. 
(0285) 3946. ADC, Aiwa, Ortofon, Celestian, Grundig, 
Harman-Kardon, Hitachi, JBL, Teac, Trio. Dern facilities: One 
single speaker dem room. Open Mon-Sat 9.00-5.30. Home 
trial facilities, free installation, instant credit up to £1,000. 
Credit cards: Access, Visa. Service dept.

Hampshire
HAMPSHIRE AUDIO Ltd, 2-12 Hursley Rd, Chandlers furd. (04215) 2827/65232. Quality CD and analogue agencies. 
5 dem studios. Large free car park. BADA MEMBER

Hertfordshire
ACOUSTIC ARTS Ltd, IOI St Albans Rd, Watford, Herts. 
(0923) 45250. A&R, Audiolab, Beard, Conrad-Johnson, 
Denon, Heybrook, Magneplanar, Mission, Quad, Ragers. 
Dern facilities: 2 dem studios, ring for appointment. Open 
Mon-Sat 9.30-5.30. Home trial facilities, free installation, 
instant credit up to £1,000. Credit cards: Access, Visa. Service 
dept.
THE AUDIO FILE, 27a & 40 Hockerill St, Bishops 
Stortford, Herts. (0279) 506576. Linn, Raksan, Rega, Nairn, 
A&R, Heybrook, Ratel, Denon, Epos, QED. Demonstration 
facilities, no appointment required. Open 9.30-5.30 Mon­
Sat. Home trial facilities, free installation, credit facilities, 
credit up to £1,000. Credit cards: Access, Visa, Diners, Amex. 
Service dept.
W. DARBY & CO. Ltd, St Peter's St, St Albans. (0727) 
50961. B&O, SonyES, Quad, A&R Cambridge, Revox, 
Denon, Yamaha, Luxman, Ariston, Thorens. Demonstration 
facilities, no appointment required. Open Mon-Sat 9.00-5.30. 
Home trial facilities, free installation, credit facilities. Credit 
cards: Access and Barclaycard. Service dept.

Kent
JOHN MARLEY HI-FI CENTRES, 2 Station Rd West, 
Canterbury. (Canterbury} 69329. B&W, Heybrook, Magnum, 
M.Y.ST, Nakamichi, Pink Triangle, Ratel, Sansui, Technics, 
Quad. Dern facilities available. Open Mon-Sat 9.00-5.30 

closed Wed. Home trial facilities, free installation, instant 
credit up to £1,000. Credit cards: Access, Visa, Creditcharge. 
Service dept.

Lancashire
MONITOR SOUND , 54 Chapel St, Chorley. (02572) 
71935. A&R, Dual, Mission, Quad, Rogers, Ratel, Spendor, 
Thorens, Nakamichi, Yamaha. Dern facilities. 2 dem rooms. 
Open Mon-Sat, closed Weds. Free installation, instant credit 
up to £1,000. Credit cards: Access, Visa. Service dept.

Leicestershire
SOUND ADVICE, The Sound Factory, Duke St, 
Loughborough LEI! !Ed. (0509) 218254. A&R, Creek, Linn 
Products, Epos, Mission Cyrus, Nairn, Rega, Roksan, Rote!, 
Yamaha. Dern facilities, domestic size and furnished studios. 
Callers welcomed. Demonstrations by appointment. Open 
9.30-6.00 Mon-Sat. Free installation. Credit facilities. Credit 
cards: Access, Visa, Amex. Service dept.

London
AT LABS, 159 Chase Side, Enfield, Middlesex. (01) 367 
3132. Open Mon-Sat 10-6. Two single speaker dem rooms. 
Export worldwide. Service dept, car park. Amex, Visa, 
Access. BADA MEMBER
AUDIO T, 190 West End Lane, London NW6. (01) 794 
7848. Open Mon-Sat, 10-6.00. Two single speaker dem rooms. 
Access, Amex, Visa. BADA MEMBER
BARTLETTS HI-FI, 175-177 Holloway Rd, London N.7. 
(01) 607 2296/607 2148. 'Large range of British & japenese 
products available. 2 bookable single speaker dem rooms. 
Service dept. Mail order dept. Export worldwide. Access, 
Amex, Diners, Visa. BADA MEMBER
BARTLETTS HI-FI, 19 High St North, London E.6. (01) 
552 2716. BADA MEMBER
BILLY VEE, 248 Lee High Rd. Lewisham, London SE13 
5PT (01) 318 5755/852 1321. Aiwa, A&R, Creek, Dual, KEF, 
Linn, Heybrook, Quad, Nairn, Rega. Dern facilities: 2 single 
system studios ring for appointment. Open Mon-Sat 10-7, 
closed Thurs. Home trial facilities, free installation, interest 
free credit up to £750.00. Credit cards: Access, Visa. Service 
dept. BADA MEMBERS?
GRAHAMS HI-FI, 86-88 Pentonville Rd, London NI. (01) 
837 4412. 'FBA Dealer of the year 1985: Linn, Nairn, Rega 
etc. £300-£3,000-£13,000. BADA MEMBER
H.L. SMITH & Co. Ltd, 287-289 Edgware Rd, London W2 
!BE. (01) 723 5891. Aiwa, B&W, Denon, Dual, KEF, Ortofon, 
Panasonic, Sony, Technics, Yamaha. Dern facilities available. 
Open Mon-Sat 9-5.30, Thurs 9-1, instant credit up to £1,000. 
Credit cards: Access, Visa. Service dept.
KJ LEISURESOUND, 48 Wigmore Street, London WI. 
(01) 486 8262/3. Most major brands; 2 dem studios, 
appointment preferred. Open 10-6 Mon-Sat. Credit cards: 
Access, Visa. BADA MEMBER =1^
MUSICAL IMAGES, 45 High St, Hounslow, Middlesex. 
(01) 570 7512. AR, A&R, Aiwa, B&W, Bose, Castle, Denon, 
Dual, Oiesis, Harmon Kardon. Single speaker dem room. 
Open 9.30-6 Mon-Sat. All credit cards.
MYERS AUDIO, 6 Central Parade, Hoe St, London E.17. 
(01) 520 7277/8. Bang & Olufsen, NAO, Nakamichi, Sansui, 
Technics, Hitachi, Panasonic, A&R, B&W, Mission. Dern 
facilities one dem room. Open Mon-Sat 10-6. Free 
installation, instant credit up to £1,000. Credit cards: Access, 
Visa, Amex, Diners. service dept.
WRBI HOME DEMONSTRATIONS, 13 St Johns Hill, 
London SWll ITN. (01) 228 7126. Alphason, Audiostatic, 
Beard, Castle, Celestion, Deca, Ear, Elite, Jordan, Pink 
Triangle. Open Tues-Thurs 10-6, Fri 10-7, Sat 10-5.30. Home 190



trial facilities, free installation, instant credit up to £1,000. 
Credit cards: Access, Amex, Diners, Visa.
SUBJECTIVE AUDIO, 2-4 Camden High St, London 
NWl OJA. (01) 387 8281. A&R, Burmester, Krell, Magne- 
planar, Meridian, Linn, Nakamichi, John Bowers. Dern 
facilities: 3 single speaker dem rooms, appointment required. 
10-6 Tues-Fri, 9-5 Sat. Home trial facilities, instant credit up 
to £!0,000. Credit cards: All. Service dept.
TELESONIC Ltd, 92 Tottenham Court Rd, London. (01) 
636 8177. A&R, B&O, B&W, Hafler, Luxman, KEF, QED, 
Quad, Nakamichi, Rogers. Dern facilities available. Open 
Mon-Fri 9-6, Sat 9.30-4. Home trial facilities, free installa­
tion, credit facilities. Credit cards: Access, Amex, Diners, 
Visa. Service dept.
THE SOUND ORGANISATION Ltd, No I, Cathedral St, 
London Bridge, London SEI 9DE. (01) 403 2255/3088. 
Akroyd, Creek, Denon, Exposure, Linn, Manticore, 
Mordaunt-Short, Nairn, Roksan, Rega. Dern facilities 
available, ring for appointment. Open Tues-Sat, 10-7. Home 
trial facilities. Free installation, instant credit up to £1,000. 
Credit cards: Access, Visa. Service dept. BADA 
MEMBER
UNILET PRODUCTS Ltd, 14 Bure St, London SW?. (01) 
589 2586. Mon-Sat 9-6. Dern facilities. Large stock. Credit 
cards: Access, Amex, Diners, Visa. BADA MEMBER^^S

Manchester
CLEARTONE HI-FI, 62 King St, nr. Kendals. (061) 835 
1156. Best makes, Linn, Creek, NAO, Nairn, etc. Dern studio, 
Compact Disc centre, video and TV. BADA MEMBER 
CLEARTONE HI-FI, 235 Blackbum Rd, Bolton. (0204) 
31423. Best makes, Linn, Creek, NAO, etc. Dern studios. 
Laser vision and compact disc centre. BADA MEMBER 
THE MUSIC ROOM, 50 Bridge St, Manchester. (061) 835 
1366. Dern room, service dept. Competitive credit and charge 
card facilities. BADA MEMBER 3^»^

Merseyside
ABOUT SOUND, 116 Bold St, Liverpool L1 4JA. (051) 709 
4865. Mordaunt-Short, Musical Fidelity, Myst, Quad, Revox, 
Sansui, Sugden, Thorens, Walker, Yamaha. Dern facilities 
single speaker room. Ring for appointment. Open Tues-Sat 
9-5.30. Free installation, instant credit up to £1,000. Credit 
cards: Access, Diners, Visa. Service dept.
W.A. BRADY & SON, 401 Smithdown Rd, Liverpool. (051) 
733 6859. 'Largest choice of specialist Hi-Fi in Nw. 
£I00-£20K'. All credit cards. 3 dem rooms. BADA 
MEMBER^Ö

West Midlands
ALTERNATIVE AUDIO Ltd, 93-95 Hobs Moat Rd. 
Solihull. (021) 742 0254. A&R, Audiolab, Denon, KEF, 
Marantz, Meridian, Mission, M.A., Pink Triangle, Philips. 
Dern facilities available, appointment required. 10-6 Tues-Sat, 
closed Mon. Home trial facilities, service dept, free 
installation, instant credit. Credit cards: Access, Visa, Amex. 
FIVEWAYS HI-FIDELITY Ltd, 12 Islington Row, 
Edgbaston, Birmingham. (021) 455 0667. A&R, Denon, 
Dual, KEF, Meridian, Musical Fidelity, Nakamichi, Philips 
CD, Quad, Revox, etc. Dern facilities. Single speaker dem 
room. Open 9.30-6 Tues-Sat. Home trial facilities, free 
installation, credit facilities. Credit cards: Access, Visa. 
Service dept.
GRIFFIN AUDIO Ltd, 94 Bristol St, Birmingham. (021) 
692 1359. Linn, Nairn, Rega, Creek, Denon, Nakamichi, Kef, 
Quad, Dual, Marantz. Dern facilities 2 single speaker rooms. 
Open Mon-Sat 9.30-6. Home trial facilities, free installation, 
instant credit up to £1,000. Credit cards: Access, Visa.

SOUND ADVICE, 162 Alcester Rd, Mosley, Birmingham. 
(021) 449 3328. A&R, Creek, Linn, Manticore, Nairn, 
Nakamichi, Nytech, Onyx, Rega, Revox. Dern facilities 2 
studios, ring for appointment. Open Mon-Sat 9.30-6 closed 
Wed. Free installation, credit facilities. Credit cards: Access, 
Visa. Service dept.
WARSTONES HI-FI STUDIO, 54a Warstones Rd, Penn, 
Wolverhampton. (0902) 345114. Dern facilities 3 rooms. Open 
Mon-Wed 10-6. Thurs-Fri 10-9. Sat 10-6. Home trial facilities, 
free installation. Credit cards: Access, Visa, Eurocheque. 
Service dept.

Oxfordshire
ABSOLUTE SOUND AND VIDEO. 19 Old High St, 
Headington, Oxford. (0865) 65961. A&R, Denon, Linn, 
Mission, NAO, Ratel, Yamaha. Also 256, Banbury Rd, 
Summertown. BADA MEMBER^^®
ASTLEY AUDIO LTD, 3 Market Place, Wallingford. (0491) 
39305/34349. Akai, A.R. Dual, Mordaunt Short, Mission, 
Monitor Audio, Philips, JVC, Technics, Tannoy. Open Tues- 
Fri 9-5.30, Sat 9-5. Records, tapes and 1000+ CDs. Service 
dept. Access, Visa, Diners.
WESTWOOD AND MASON, 46 George St, Oxford. 
(0865) 247783. Linn, Nairn, Rega, A&R, Heybrook, Dual, 
Mordaunt-Short, Spendor, Tannoy, Quad, etc. BADA 
MEMBER^®
WITNEY AUDIO, 28 High St, Witney, Oxford. (0993) 
2414. A&R, Aiwa, Akai, Dual, KEF, Mordaunt-Short, 
Pioneer, Philips, Sony,, Yamaha. Dern facilities. Open Mon­
Sat 9-5.30. Free installation, instant credit up to £1,000. 
Credit cards: Access, Visa. Service dept.

Shropshire
AVON HI-FI Ltd, 12 Barker St, Shrewsbury. (0743) 55166. 
A&R, B&W, JBL, Dual, NAO, Nakamichi, Revolver, Trio, 
Quad, Yamaha. Dern facilities available. Open Mon-Sat 
9-5.30, closed Thur. Home trial facilities, free installation, 
instant credit up to £1,000. Credit cards: Access, Visa. Service 
dept.

Somerset
AVALON HI-FI STUDIO, The Old Nursery, Butleigh, 
Glastonbury. (0458) 50370. A&R, Audiolab, Goldbug, 
Helius, Musical Fidelity, Nene Valley,, Pink Triangle, Ruark 
Acoustics, Spendor. Dern facilities: studio & home, ring for 
appt. Open Mon-Sat 9.30-5.30. Closed Weds. Late night 
Thurs. Home trial facilities, free installation. Credit cards: 
Access, Visa. Service dept.
WATTS RADIO - THE ENGINEERS, I West Street, 
Somerton. (0458) 72440. Castle, Dual, Denon, KEF, 
Mordaunt-Short, Ortofon, Quad, Rogers, Thorens, Yamaha. 
Dern facilities available. Open Mon-Sat 9-1, 2-5.30, Wed 9-1. 
Home trial facilities, free installation. Credit up to £1,000. 
Credit cards: Access. Service dept.

Suffolk
BEECHWOOD AUDIO, 3 Brentgovel St, Bury St 
Edmunds. (0284) 68351. A&R, Ariston, B&W, Kef, Meridian, 
Musical Fidelity, Nad, Nakamichi, Pink Triangle, Quad. 
Single speaker dem room: Open Mon-Sat 9.30-6. Home trial 
facilities, free installation. Instant credit up to £1,000. Credit 
cards: Access, Amex, Diners, Visa.
EASTERN AUDIO, 41 Bramford Rd, Ipswich. (0473) 
217217. A&R, Aiwa, Celestion, Denon, Dual, Linn, NAO, 
Philips, Quad, Technics, Thorens. BADA MEMBERsft^i

Surrey
AERCO Ltd, II The Broadway, Woking. (04862) 4667.
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A&R, Ariston, Exposure, HK, A.R., Heybrook, JBL, KEF, 
Magnum, NAO, Pt. Quad, Revox. BADA MEMBERS® 
UNILET PRODUCTS Ltd, 35 High St, New Malden, 
Surrey KT3 4BY (01) 942 9567. Mon-Sat 9-6. Thurs 9-7. 
Credit cards: Amex, Access, Diners, Visa. Dern facilities. 
Large stock. BADA MEMBER

Sussex (east)
JEFFRIES HI-FI, 69 London Rd, Brighton, East Sussex. 
(0273) 609 431. 2 dem rooms, closed Mon, late night Wed. 
Parking, bus route. Credit facilities. BADA MEMBER =SHS 
JEFFRIES HI-FI, 4 Albert Parade, Green St, Eastbourne, 
East Sussex. (0323) 31336. 2 dem rooms, closed Mon. Late 
night Wed. Parking, bus route. Credit facilities. BADA 
MEMBERS®
HASTINGS HI-FI, 31-32 Western Rd, St Leonards On Sea. 
(0424) 442975. A&R, B&W, Mission/Cyrus, NAO, 
Nakamichi, Quad, Ratel, Systemdek, Tannoy, Yamaha. Dern 
facilities. 2 single speaker dem studios. Open Mon-Sat 9-7. 
Home trial facilities. Free installation. Credit facilities. Credit 
cards: Access, Amex, Visa. Service dept.

Sussex (west)
BOWERS AND WILKINS Ltd, 1 Becket Buildings, 
Littlehampton Rd, Worthing. (0903) 64141. B&W, Dual, JVC, 
KEF, Nakamichi, Philips, Shure, Quad, Sony, Technics. Dern 
facilities 2 dem rooms. Open Mon-Sat 9-5.30, Weds 9-1. 
Home trial facilities free installation, instant credit up to 
£1,000. Credit cards: Visa. Service dept.

Tyne and Wear
RED RADIO SHOP AND HI-FI CENTRE, II Olive St, 
(Offf Park Lane) Sunderland. (Sunderland) 672087. Aiwa, 
Bose, Denon, JVC, Luxman, Michell, Pickering, Spendor, 
Thorens, Trio. Dern facilities available. Open Mon-Sat 9-5.30. 
Free installation, interest free credit. Credit cards: Visa. 
Service dept.

Warwickshire
JCV HI-FI SUPERSTORE, Units 7/8 Wharf St, Warwick. 
(0926) 493796. 'Everything from specialist hi-fi to midi­
systems all at the best prices'. BADA MEMBER =^^

Wiltshire
ABSOLUTE SOUND AND VIDEO, 60 Fleet Street, 
Swindon. (0793) 38222. A&R, Denon, Dual, Linn, Meridian, 
NAO, Ratel, Technics, Yamaha. (Closed Wed). BADA 
MEMBER ^-7

Yorkshire (north)
ELITE HI-FI, 178 Kings Road, Harrogate HG! 5JG (0423) 
521 831. Alphason, Beard, Cambridge, Elite Rock, Michel 
Engineering, Celestion, Rogers, Monster, Nakamichi. Dern 
facilities — 2 dem rooms. Open 7 days a week 9-6. Free 
installation. Service dept.
THE SOUND ORGANISATION, 36 Gillygate, York. 
(0904) 27108. Akroyd, Dual, Creek, Linn, Mordaunt-Short, 
Nairn, Nytech, Sony, Wharfedale. Dern facilities available. 
Open Mon-Sat 10-6. Home trial facilities, free installation, 
instant credit up to £1,000. Credit cards: Access, Amex, Visa, 
Diners. Service dept. BADA MEMBER ^^

Yorkshire (west)
AUDIO PROJECTS, 45 Headingley Lane, Leeds. (0532) 
70911). A&R, Audlolab, Creek, Heybrook, Lmn, Musical 
Fidelity, Nairn, Quad, Rega, Rogers. Dern facilities available, 
ring for appointment. Open Tues-Fri, 9.30-6, Sat 2.30-5.30. 
Home trial facilities, free installation, instant credit up to 

£1,000. Credit cards: Access, Creditcharge, Visa. Service depr. 
BADA MEMBER ^^
ERRICKS, Hi-Fi Experience, Fotosonic House, Rawson 
Square, Bradford. (0274) 309266. Dern facilities. Sales/service 
agents for A&R, Linn, Quad, Nairn, Nakamichi, Mission etc. 
BADA MEMBER
IMAGE HI-FI Ltd, 8 St Annes Rd, Headingly, Leeds. (0532) 
789374. 'We stock most of the worlds leading Hi-Fi products'. 
Dems by appointment please. BADA MEMBER

Scotland
Angus

ROBERT RICHIE HI-FI, 102 Murray, Montrose, Scotland. 
(0604) 73765. A&R, Creek, KEF, Linn, Nairn, Quad, Rega, 
Sony, Technics, Wharfedale. Dern facilities available, ring for 
appointment. Open 9-1, 2-5 Mon-Sat, Wed 9-1. Home trial 
facilities, free inscallation, instant credit. Credit cards: Access, 
Visa. Service dept.

Glasgow
BILL HUTCHINSON Ltd, 43 Hope Street, Glasgow. (041) 
248 2857. A.R., Aiwa, Denon, Dual, JVC, Mission, 
Mordaunt-Short, Omar, Technics, Yamaha. Dern facilities 
available. Open Mon-Sat 10-6. Free installation, instant 
credit. Credit cards: Access. Visa. Services dept.
THE MUSIC ROOM, 221 St. Vincent St, Glasgow. (041) 
248 7221. Demroom, service dept. competitive credit and 
charge card facilities. BADA MEMBER

Kirkcaldy
ANDREW THOMPSON, 3 Whytescauseway, Kirkcaldy. 
(0592) 205997. Denon, Dunlop Systemdek, KEF, J A Michell, 
Nakamichi, Quad, Revolver, Tannoy, Yamaha. Dern facilities: 
4 rooms. Appointment preferred. Open Mon-Sat 9-5.30 cl. 
Wed.. Home trial facilities, free installation, credit facilities 
up to £3,000. Credit cards: Access, Creditcharge, Visa. 
Service dept.

Wales

Glamorgan (west)
AUDIO EXCELLENCE, 9 High St, Swansea. (0792) 
474608. 'South Wales only independent Hi-Fi specialist, 
dedicated to excellence’. BADA MeMBER^^®

WE WOULD LIKE 
TO HEAR FROM YOU

if you have complaints or praise for 
any of the shops listed here.

If you feel your shop should be 
included in this directory please ring 

Hi-FiChoice on:
01631 1433
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