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T
his 1987 Best Buy Guide is the ultimate survey on all that's best 
in popularly priced hi�fi components, based on the top models 
from a year's editions of the uniquely respected Hi�Fi Choice 
buyers' guides, up to August 1987. The more expensive hi�fi 

equipment is now brought together in The Collection, last published April 
'87 and due for revision May '88, leaving the Best Buy Guide to concentrate 
on the value for money end of the market, which now includes CD midi 
systems in addition to the traditional hi�fi separates. For full background 
and context on any of the products, the reader should consult the original 
specific volume referred to in the text, which is available via our mail 
order service {see page 109). 
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GETTING IT ALL 

P
re-packaged one-make systems have 
been commercially very successful , 
with advantages like cosmetic consist­
ency, competitive pricing , and 
(assumed) technical compatibilty. 

However, despite the mass market clout of the 
consumer electronic giants, the hi-fi tradition 
of specialised separate components seems as 
strong as ever, and certainly represents the route 
taken by those who place sound quality ahead 
of other criteria .  

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

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

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

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

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

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

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

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

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

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

For many years the 'weakest link' theory pro­
posed that the loudspeakers needed the most 
attention , that amplifiers merely had to have 
sufficient power, and that turntables were pretty 
well perfect. Recently, however, this perspective 
has become steadily discredited by an alternative 
'theory of precedence', which stresses that no 
subsequent component can make up for the in­
adequacies of its predecessors - all it can do 
is supply its own additional degradations. In 
such a context it is nor uncommon to find more 
than half the system budget allocated to the 
record player, with scrimping and saving made 
on amplifiers and loudspeakers , even though 
these are used all the time whatever the source. 



TOGETHER 

And such an argument appl ies j ust as strongly 
to those who wish to record their LP records 
on to cassette, for convenience and use 
elsewhere. 

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

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

The loudspeakers are most crit ical of place­
ment , because it is their j ob to create the stereo 
image, and it will be impossible to do this if the 
sound from each is not roughly similar at the 
listening position. Each loudspeaker should ope­
rate in a s imilar immediate acoust ic environ­
ment, unencumbered by other furnishings and
structure, and a s imilar distance from listener, 
nearby walls, and corners. Some loudspeakers 
w ill be designed to operate close to a rear wall , 

others a metre or so out into the room , but all 
loudspeakers seem to benefit from being closely 
mechanically coupled via proper stands to the 
floor. 

There is some debate about the best form of 
fix ing , and in some instances the floor resona­
nces themselves can become excited , part icul­
arly if a single concrete cast ing , and this may 
cause undesirable side-effects . However, adj ust­
able spikes through to the floor proper or seated 
into the tops of cross-head screws are generally 
regarded as the best solution in most circum­
stances, and seem .to give the best rigidity. Some 
speakers will work best with another set of spikes 
operat ing upwards into the loudspeaker itself, 
but small pieces of Blu-tack are a popular alter­
nat ive. There is no need for paranoia about 
using spikes through normal pile carpets because 
the holes will be almost impossible to find when 
the stands are removed , but polished wooden 
floors do present a problem here, and hard 
plast ic studs may be the only sat isfactory 
solut ion . 

Most decent quality turntables are fairly im­
mune from feedback from loudspeakers ,  so it 
should not matter too much if these items are 
sited fairly close to each other. Indeed it is deb­
ateable whether any advantages gained from 
keeping the turntable well away are not lost 
through the need to use longer connect ing 
cables. Turntables are usually susceptible to foot­
fall shock, so one solut ion may be to use a wall 
bracket , but these do not sound as good as a 
floorstanding table as a rule. It may sound un­
l ikely, but amplifiers and CD players (and pres­
umably cassette decks too) can also benefit 
sonically from carefully stand- or bracket­
mount ing in a high quality system. 

Mix ing and matching the components of a 
record player to get opt imum results can be 
something of a black art , over and beyond the 
fairly simple bus iness of choosing a cartridge of 
roughly the t ight compliance to suit the arm 
effective mass. Certainly the combining of turn­
tables and tonearms is not a simple matter, and 
this is where a good specialist dealer wil l  come 
into his own , both in terms of recommending 
good combinat ions from the models he holds 
in stock,  and then in correctly carrying out the 
sometimes tricky set up procedures which are 

often requ ired to get the best results. 
Getting the best from a cassette deck is usu­

ally a quest ion of making sure first of all that 
your deck does a decent j ob of replay ing a good 
quality musicassette, and then finding out which 
tapes in the different price groupings give the 
best record/replay performance. The most com­
mon problem with cassette decks is in their 
alignment: matters are better than they used to 
be a few years ago, but both dealer and customer 
st ill need to be on their guard against poorly 
aligned machines. Tuners can occasionally suffer 
similar problems, though this is even more un­
usual: most rad io difficulties are likely to come 
from an inadequate or inappropriate aerial ,  after 
skimping on the less glamorous part of the 
budget . CD players have fewer consistency 
problems than analogue systems, though it is 
mildly ironic that they too seem to derive some 
sonic benefit from spiked stands or tables in a 
high quality system and a poorly aligned 
machine may give poor disc tracking . 

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

Paul Messenger 
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Onkyo. 
Built witfi mettle 

and only metal.

Powerful. uncompromising and highly 
individual. The ancient Samurai displayed 
all these talents and more. Qualities that 
live on today in the spirit of ONKYO. 

A Japanese sound system truly in a 
class of its own. 

But there the comparison ends. Even 
the sword of the Samurai would be no 
match today for the solid metal casing that 
distinguishes all ONKYO's latest hi-fi 
range. Robustly built on the outside and 
even more powerful on the inside. The 
quality of ONKYO sound owes much to the 
very latest innovative technology. 

Not satisfied with the great sound of 
CD- ONKYO wanted to improve it- so 
they invented Opto-Coupling. A first in 
laser technology that eliminates OS\ 
(digital signal interference) and brings you 
top class sound reproduction free of digital 
pulse noise. 

In fact. the complete ONKYO range­
from power. pre- and integrated amplifiers 
to tuners. cassette decks and CD players­
incorporate many features you simply 
won't find in other makes of Hi-Fi. 

ONKYO is that rare breed of Hi-Fi 
system. Designed by perfectionists for 
people who appreciate perfection. But 
with a price tag that will surprise you. 

ONKYO 
Japanese for SOund 

For full details and yournearest dealer contact Natural Sound Systems at: Axis 4, Rhodes Way, Watford, Herts. WD2 4YW. Tel: 0923 226499. 
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and 

VISION 
EDINBURGH SHERATON, NOVEMBER 6, 7 & 8 
Friday 2pm • 7pm Saturday 11 am - 7pm Sunday 11 am • 6pm 

EDINBURGH, home of the world's greatest festival of the arts, 
is host this year to an exciting new international event, 

The Festival of Sound & Vision, on November 6, 7 & 8. 

0 More than fifty of the leading exponents of the art, craft and 
science of audio and visual reproduction will demonstrate their 
latest and finest products in a three-day exhibition set in 
the heart of this unique capital city. 
0 Meet and talk to the designers and manufacturers. 
Analogue versus Digital? CD versus DAT? Valve versus Transistor? 
Make your own comparisons. 
0 Can the best of British outperform the ultimate from the US? Do 
Continental designers still have lessons to teach the Japanese? 
Reach your own verdicts. 
0 Is Compact Disc Video a major advance in home entertainment? 
How does it stack up against the new Super VHS system? 
And could you compose the rock symphony the world has been 
waiting for, with help from the latest microcomputer software? 
Judge for yourself. 
0 The venue is the Edinburgh Sheraton, one of the world's finest 
modem hotels, with dramatic views over the fountains in 
Festival Square to the Castle Rock. The spacious Sheraton, winner 
of the 1987 Friendliest Hotel Award, will put its finest facilities 
at the disposal of visitors to The Festival of Sound & Vision, 
including ample parking and first-class restaurants and bars. 
If the excitement is just too much, you can cool off in the pool. 
0 For details of traveVaccommodation packages, contact the 
organisers: The Festival Of Sound & Vision Ltd 

52A Castle Terrace, Edinburgh EH2 
3L V Tel. 031 225 6909 

lh FI MAGAZINES, 
TAPES, AccESSORIES 
AND IN-CAR Ill Fl. 

SPONSORS: IN Hr-Fr 031 225 8854 THE MusiC RooM 041 248 7221 Russ ANDREWS Hr Fr 031 557 1672 STEREO SHOWCASE 041 332 5012 



c H 0 0 s I N G A N D u s I N G 

TURNTABLES, ARMS 
AND CARTRIDGES 

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 reper toire which will 

ensure its continued importance for present and 
future generations. The format has not been 
without its  ups and downs (remember 
quadraphony), but the last ten years have seen 
continual and substantial improvements, not so 
much in the discs themselves, but in the quality 
obtainable on replay. 

The current situation is ideal. 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 rival 
media. 

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

Such a claim may sound a little far-fetched, 
particular ly to those who suffered the worst 
excesses of the direct drive period of turntable 
design . But the marketplace itself provides the 
justification: ten years ago the UK specialist 
turntable barely existed, and now a dozen or 
more manufacturers are competing fiercely to 
provide a sound quality alternative to the super­
ficially f lashy 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 proper ly, 
because they are microscopically tiny -smaller, 
indeed, than the sty lus which is trying to 'read' 
them . And to make matters worse, the turn­
table/disc is massively heavier than the sty lus 

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. I t  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, car tridge 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 wor ld blithely assumed 
that if a turntable measured well on simple but 
artificial tests, it must be sounding good on 
music too, it was left to a handful of bright 
Scotsmen to literally rediscover the wheel, and 
its importance i� the hi-fi system.  That is 
history, but the turntable is now taken very 
seriously indeed, as possibly the most important 
single hi-fi component . 

Some of the reasons behind this remain 
obscure, and speculation is beyond the scope of 
this brief introduction, 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 . Exactly 
what percentage will depend on the individual's 
personal likes and dislikes, how important 
turntable sonic differences are to him or her, and 
the personal tolerance of limitations elsewhere 
in the chain . Spending more money on a turn­
table may mean spending less on arm, cartridge, 
amplifier and loudspeakers .  Each component 
has its own influence on the final sound, but 
such qualitative differences are hard to quantify, 
and to some degree come down to personal taste. 

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

THE TONEARM 
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 the sound . That said, the arm 
needs a good turntable to provide the proper 
foundation, and the proper matching of turn­
table and arm is one of the more obscure areas 
of the hi-fi ar t .  

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

THE CARTRIDGE 
No less complicated than turntables and 
tonearms, the cartridge is the 'business end' of 
the record, but is also a slave to the bigger 
mechanical components .  There are two 
common kinds of cartridge, moving magnet and 
moving-coil: the former tend to be cheaper but 
the latter better. All amplifiers cope with 
moving magnets, but some of the cheaper amps 
don't  handle moving-coils - and some that try 
don't succeed very wel l .  

Most o f  the cost o f  a car tridge 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, sty lus
and quality control. It is worth spending a little 
more than rock bottom price for a cartridge if 
only to ensure the sty lus is delicate and accurate 
enough to preserve the record collection. 

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

ENSEMBLE 
The extensive measurements carried out in the 
Choice review programme helps weed out the 
'wallies; and suggests the combinations which 
are most likely to perform wel l  together. 
Measurement also often provides the backup 
evidence for listening findings, but the audition­
ing remains the final arbiter. 

However, individual tests cannot cover all the 
bases . They cannot cope with every combina­
tion, nor can they take account of the quality 
of the setting up. Finding a competent and 
conscientious dealer, committed enough to get 
a good sound yet sensitive to an individual's own 
preference, can be the most important task 
facing the prospective purchaser. 

Reviews reprinted from issue No 48 by Martin Colloms and Paul Messenger 
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FROM THE INVENTORS 
OF COMPACT DISC, THE 

P HILIPS CD 473. A NEW 

BRILLIANCE IN DESIGN. 

duced new levels of fidelity to 

intro-

sound 

reproduction. ..... Now with the CD 473, 

they combine technological flair with the 

designer's art . ..... lt offers a specification so 

complete, no other player matches it at the 

price . ..... The brilliance of its sound comes 

as no surprise . ..... Philips' own 16 bit 4x 

oversampling where each piece of digital 

information is checked four times, sees to 

that. ..... Less expected, perhaps, is the 

wealth of features designed into the 

machine . ..... Philips' unique Favourite Track 

Selection system, for example, is included . 

..... So you can edit a disc to play only the 

tracks you like, in the order you like, as 

often as you like . ..... Full remote control is 

specified with key pad and, unusually, a 

volume control. ..... A beautiful shape where 

form follows function is also part of the 

deal, with controls placed logically for easy 

operation . ..... lt is a shape, moreover, that 

fits in totally with Philips' new range of hi-fi 

separates, allowing you to build yourself a 

perfectly matched system . ..... Other niceties 

abound . ..... A volume control on the head­

phone socket ...... An uncannily quiet loading 

tray ...... And a price that takes some believing 

- £250. ..... The most brilliant touch of 

all, perhaps? ..... 

TAKE A CLOSER LOOK 





u R N T A B L E s & T 0 N E A R M s 

ACOUSTIC RESEARCH EB101 
ACOUSTIC RESEARCH L TD, H IGH STREET, HOUGHTON REGIS, BEDFORDSHIRE LU5 SQJ. 

· --TEL (0582)  867 7 7 7-- · 

F
ollowing the successful relaunch of the 
classic AR deck (now the Legend), 
Acoustic Research UK developed this
further EB-/0/ model, with v iny l 
'black ash' f inish and a steel girder 

subchassis substitut ing for the aluminium 
or iginal. A new arm commissioned from Japan 
is factory f itted to provide a complete integrated 
player. For the rev iew, a modest car tr idge was 
also included, the whole selling for around £220, 
a considerable sav ing over the or iginal model, 
equivalent to throwing in the arm and cartr idge 
free. 

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

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

Speed change is manual, on l if t ing the outer 
platter. At 33 V3 the deck ran nearly 0.5 %  fast, 
which was satisfactory, while slowing under load 
was held to a fine 0.2 5 %. Long term dr ift was 
negligible with the synchronous motor em­
ployed. DIN peak weighted, the overall wow and 
f lutter was a fine 0.09%, with similar ly low in­
dividual contr ibutions from the wow and flutter 
components. Start up was a fair ly rapid 3.5 
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seconds, and the player clear ly had healthy 
torque. DIN B rumble measured very well, at 
-77 dB. Little breakthrough was evident s ince 
the electr ical and mechanical spectra matched 
well; j ust a h int of motor vibration was evident 
at 200Hz. The high quality suspens ion was 
demonstrated by the excellent breakthrough 
responses for both acoustic and v ibration 
excitation ; here the unit was clear ly 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 adj ustment 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 su ited to fair ly low compliance 
cartr idges. 

Charted for arm resonances with a Shure 
moving magnet cartr idge, the f irst break 
appeared around 700Hz, with the overall 
behaviour looking quite t idy, part icular ly at 
higher frequencies. Bear ing fr iction was quite 
low, 40mg lateral and 20mg vert ical, while 
sensible bias levels were also established. Down­
force cal ibration was accurate while the arm cue 
dev ice operated well. 

SOUND QUALITY 
There was no doubt concerning the high 
subj ective mer it 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 l ively, with well differentiated 
dynamics. The bass was quite good, ar t iculate 
as well as extended, with cons iderable detail 
apparent. Overall the tonal balance seemed well 
proportioned while the suppl ied cartr idge was 
quite tidy itself and did not let the deck down. 

CONCLUSIONS 

This belt-dr iven turntable offers a remarkable 
package. A genuine high fidelity product, it had 
no signif icant subj ective or lab-tested weak­
nesses. Its r igid arm, good platter and dr ive, with 
a fine, effective subchassis, are complemented 
by a workable car tr idge, which will happily 
benefit from upgrading at some future date if 
so desired. Pricing is also very competit ive, and 
a Best Buy rating the logical outcome. 

TEST RESULTS 
Motor section Integrated player 

Type belt-drive, subchassis 
Platter mass/damping 2 .0kg/good 
Finish and engineering very good, very good 

Type uf mains connecting leads ��-3 core/phonos plus earth 

Speed optiuns manual change, 33/45rpm 

Wow and flutter (DIN peak wtd s igm�l 2) 0 .09% 

Wow and flurrer ( \ in peak wtd 0 . 2-6Hz/6-300Hz) __ O . l %/0 .07% 
Absolute speed error ____________ + 0 . 4 5 %  

Speed drift, I hour/load variation neglig ible/ - 0 .25% 
Start-up t ime to audible stabilisar ion 3.5 secs 
Rumble, DIN B wrd, LIR ;wer<�ge (see specrrum) ____ -77JB 
Arm section 
Approximare effect ive mass, me scre\\'s, excl cartridge __ 13 . 5 g
Typclmass of headshcll speciall9 .8g 
Geometric ::�ccumcy very good 
Adjustments provided rilr/overhang/offser 
Finish and engineering very good/very good 
Ease of assembly/set-up/use ___ very good/very good/very good 
Friction, typical breral vertical 40mg/20mg 
Bias compensation metho�i internal spring 
Bias force, rim/centre (set ro l.Sg elliptical) ��-2 2 5 mg/27 5mg 
Downforce calibration error, lg/2g O.OSg/ - O . l g  
Cue drift ,  Smm ascent/descent ___ neglig ible, 1.0 secs/ 2 . 5  secs 
Arm resonances fairly good 
Subjective sound qu<llity see svstem result 
Arm damping decoupled counterwc igln 
System as a whole 
S i ze (w x d x h)/c !carance for !id rear ��-44 X 38 . 5 x l 6cml7cm 
Ease '1f use uod 
Typical acoustic breakthrough and rcsunances ____ very good 
Subjective sound LJUaliry of complete system very good 
Hum kvel!acousric fcedb<�ck low/very gond 
Vibrati(m sensitiv ity/shock fi:'Sisrance ��-excellenr/fairly good 
Estimated typical purchase price £220 

For graph references see issue No. 43 
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For more information on the Akai range of products, 

Akai M616 midi system, with infra-red remote control and surround sound. 

Ron Arad has a unique brand of creativity 

that breaks through the clutter of convention. 

Everything he produces is highly original. 

Today he is considered to be one of the most 

influential designers of the decade. 

In hi-fi, Akai is also con­

sidered to be among the very 

best. 

We have many imitators 

whose products look the same, but they're not 

quite like an Akai. 

Since 1926, our belief has not changed. 

We've no desire to be the biggest, but we'll 

every effort to be the best. 

!mnr.rw''" performance, then we adopt it. 

Like Ron Arad, we won't compromise. 

Akai-for people who insist on having the 

genuine article. 

please phone our Sales Desk on: 01·897 0951. 



u R N T A B L E s & T 0 N E A R M s 

ARISTON RD60 
ARISTON ACOUSTICS L TO, FREEPORT, SCOTLAND, PRESTWICK AIRPORT. PRESTWICK, 

· --SCOTLAND KA9 2RB TEL (0292) 76933-- · 

T
hi s new Ari s to n  subchas si s  
turntable i s  available a s  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
stanrial 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 over lapped the subchassis by 
some 40% , and the armlead terminal board had 
been cracked when f itting. 

For the 1986/87 edition Ar iston supplied the 
£126 Enigma arm ,  which is also applicable to 
any Ariston or other motor units .  It is a con­
ventional high quality fixed head arm of moder­
ate effective mass, wel l  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 
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mass . Bearings were tight and friction levels low, 
the only minor complaint being the out of kilter 
bias compensation ,  which should increase to­
wards 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. 

Rumble was above average, but the spectro­
gram showed a substantial - 3 3 dB 100Hz com­
ponent ,  and per turbations between 50  and 
lOOHz. Absolute speed was a high + 0 . 7 5 %  and 
drift was on the high side too. 0 . 18% wow and 
f lutter 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 is trying to get out of the RD60, 
the overall performance for the price is stil l  
good , rating Best Buy with the decent quality 
Enigma arm .  

TEST RESULTS 
Motor section 
Type manu<> ! ,  be!hlrive, subchassis 

Platter mass/damping ! . 7 1 kg/very Wlod 
Finish and engineering ond 
Type of mains cnnnecrmg leads 2 core 
Speed options 3 3 1h/45 rpm 
\'(.h.v and flutter (DIN peak wtd sigma 2 )  0 . 1 8 %  
Wow a n d  flutter ( \ i n  p e a k  w r d  0 . 2-6Hz/6-JOOHz) _0 . 2 1 %/0.08% 

Absolute speed error + 0 . 7 5 °!.)  
Speed drift, 1 hour/load V<lrialion + 0 .4 2 ') 0 - 0 . l 'XJ  
Start-up t ime to audible stabilisation 3.5 secs 
Rumble, DIN B wtd, LIR avemge (see spectrum) _ - 7 2 / - 74JB 

Tonearm section 
Approximate effective mass 1 1 . 5 g  

Type/mass o f  headshel!  fixed 

Geometric accuracy v good 

Adj ustments provided height. overhang, lateral 

Finish and engineering v good 
Ease of assembly/set-up/use \" good/good 
Frict ion,  typical lateral vertical 2 0mg/20mg 
Bias compensmion method dial spring 
Bias force, rim/centre (set to l . S g  elliptical) ___ 2 5 0mg/ 1 5 0mg 
Oownforce calibration error, lg/2g - 0 . 5 % 1 - 0 . 2 %  

C u e  drift .  8mm ascent/descent slight,  I secs/ 2 . 5  secs 
Arm resonances _____________ average + 

Subjective sound quality average + 
Arm damping ___________ c/wt decoupl ing 

Size (w x d x h)/clearance for lid rear  ___ 4 1 X 3 4 . 5 X 1 3 cm15cm 

Ease of use ood 

Typical acoustic hreakrhrough and resonances good 
Subject ive sound quality of complete system good 
Hum level/acoustic feedback good/very good 
Vibration sensit iv ity/shock res istance ___ very good/fairly good 
Estimated typical purchase price £220 

For graph references see issue No. 48 



T u R N T A B L E s & T 0 N E A R M 

DUAL CS505·2 and CS505·2 DELUXE 
HAYDEN LABORATORIES L TD, HAYDEN HOUSE, CHILTERN HILL ,  CHALFONT ST PETER, BUCKS. 

· --TEL (07 5 3 ) 888447-- · 

I 
n production now for a number of years , 
the 505 design has undergone a con­
t inuing series of minor improvements 
which have helped maintain its competi­
t ive pos it ion,  while the price has also 

been kept in check . The player is based on an 
old-style steel deck p late, 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 505 is fitted with a unique variable pitch 
control ,  achieved by the use of a multi-lobed 
variable diameter motor pulley. Correct speed 
setting is achieved via stroboscope markings on 
the platter rim , though these were found none 
too easy to use. 

The tonearm has been revised for the latest 
505-2 vers ion and is now fitted with a special 
detachable headshell with quite firm fixing. The 
Deluxe has better looks and a lower resonance 
consrruction , with a substantial wooden plinth 
finished in 'black ash' viny l .  Both versions come 
complete with a compatible Ortofon cartridge. 

LAB REPORT 
A notable feature of the latest 505 is the 
s ignificant 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 u p  with some o f  the 
bes t ,  helping to offset the low inertia of the 
platter. Vibration and acoustic isolation factors 
remain unchanged,  and wel l  above average for 
the price. 

The arm now has a moderate effect ive mass, 
lOg including mounting hardware, the headshell 
itself weighing a modest 4g .  The arm was wel l  
al igned and the pivots were reasonable, proving 
moderate in friction but subj ect to a rather small 
pre-load ; more than a gentle twist to the arm 
resulted in audible bearing 'clicking'. Bias ing was 
accurate and downforce calibration acceptable. 
Arm structural resonances were charted with the 
cartridge supplied;  the first weakness appeared 
at 90Hz,  while the main problems occurred at 
220  and 400Hz ,  not a great improvement on 
the previous design. Above 600Hz, however, the 
resonances were pretty wel l  behaved.  

SOUND QUALITY 
The 50S's sound was tuneful , l ively, punchy and 
somewhat 'forward' in presentation . P itch and 
timing were good , the bass fairly good , and the 
stereo image had qu ite 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 wel l  -
we would not change it .  The 'S' vers ion showed 
a small improvement in clarity and definition , 
attributable to the improved plinth.  

CONCLUSIONS 
The 505 is st i l l  managing to maintain a 
reasonably competit ive position despite price 
rises , and provides a competent hi-fi sound . It 
may therefore continue to be recommended as 
a complete package with the OM J O  cartridge. 

TEST RESULTS 
Type ·emi auro, belt-drive. subchassis 
Plau�r mass/damping 0 .8Skg/g1)0d 
Finish and l!nginet:'ring very good/good 

Type of mains connecr ing lead� ___ 2 core/phonos and earth 
Speed options variable, 3 3 /4Srprn 
Wow aml tlurrer (DIN peak wtd sigma 2) 0 .07 5 %  
Wow a n d  flutter ( \ i n  pe<1k w t d  0 . 2 -6Hd6-300Hz) _0 . 9 5 %/0.0WX, 
Absolute speed error 0 . 1 %  
Speed drift, I hour/load V(ltiation + 0 .06YX,/ - O . Z %  
Srart·up rim�.: ru audible srahil isat ion 2.4 secs 

Rumble, DIN B wtd, LIR <lVt=ruge (sec spectrum) _ - 7 2 / - 74dB 
Arm section 
Approximate dfect iv� mass, inc scr�ws, excl carrrklg�>' ___ lOg 

Type/m<1ss of headshcll sp�cial Jcrachable/40g 
Geometric accuracy ood 
Adjustments provided overhang/offset 
Fin ish and engineering wry good/gooJ 

Ease of assembly/set-up/use ___ very guod/very good/very gooJ 

Friction, typical lateral ven ical 40mg/20mg 
Bias compensatiun method spring 
Bi<'ls force, rim/centre (set to l . Sg  ell ipical) ___ 2 2 5 mg/2 2 5 m g  
Downforce calibration error, lg/2g O . l 2 g / - 0 . 2 g  
C u e  drift, S m m  ascent/descent __ very slight,  3 . 5  secs/ 3 . 0  secs 
Arm resonances average+ 
Subj�ct i\"e sound qual ity  average+ 

Arm damping dccoupled counterweight 
System as a whole 
S i ze {w x d x h)/clearance for lid rc<'lr ___ 4 3 . 5 x 3 7 x 1 4cml7 cm 

Ease of use ood 
Typical <�coustic breakthrough and resonanccs ____ average+ 

Subject ive sound quality of complete system average 
H u m  level/acoustic feedback good/good 

Vibration sensi t i v ity/shock res istance good/gooJ 

Estimated typical purchase price £ 1 2 5  (Deluw, £ 1 4 5 )  

For graph references see issue No 43 

1 5  



Stockists of: 
A & R, A iwo, AR. Ariston , Aud io Lob, B & W, 

Ce lestion , Dea n , Denon , D uo / ,  Exposu re, Ga le , 

Heybrook, H itoch i ,  / nco Tech, KEF, Li n n , Logic, 

Mo rontz, M us ica l F ide l ity, M iss ion , Mon itor 

Aud io , Myst, NAD , Noko m ich i , Quod, Revo lver, 

Revox, Rock, Roge rs, Rote / ,  Ruork, To n noy, 

Who rfdo le , Yomo ho . 

GOOD S SENT CARRIAGE FREE 

(Sta nds excepted) 

1 75 HOLLOWAY ROAD. LONDON N7 TEL : 0 1 -607 2 2 96/2 1 48 

Access, Viso cords accepted . Two Year  Guarantee. 

Worldwide Export a speciality. Ask for a quotation . 
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T U R N T A B L E S & T O N E A R M

LINN LV PLUS 
LINN PRODUCTS L TD, FLOORS ROAD, W ATERFOOT, EAGLESHAM,  GLASGOW G76 0EP 

· --TEL (04 1 )  644 S l l l -- · 

CONCLUSIONS 
A worthwhile rev is ion , the Plus was a fine 
tonearm , which in its latest form , and taking 
into account the inclusion of the Basik cartridge, 
earns a warm recommendation . 

L
inn fe lt  that the detachable head­
shell fi tt ing on the ir LVX represen­
ted a weakness,  so dcc ided to pro­
duce the Plus . Here the headshel l  
has been rigidly and permanently  

factory fi ned and is r ig id ly  as we l l  as 
permanently fi xed . A feature of this  re latively
inexpens ive Jap:mese-made product is the in­
c lus ion of the current Basik cartridge, a 
competent performer which reta i ls  at £18 when 
purchased as a separate ite m .  

LAB REPORT 

descent a trifle s low. Measured with the Basik 
cartridge insta l led ,  the cartridge-coupled arm 
resonances were charted . The result  was notably 
smooth , show ing good resonance behaviour 
with the first mode at 620Hz .  

TEST RESULTS 
Arm section 
Apprnx imatc .._.ffL'cr ive l l l < h " ,  1nc -.e n.._'\\-.,, L'x c l  Llr!r tLI�c __ j )g 

l)T•L·/mass of hcad-.lw l l  fi x�.:·d 
Cicumerric acc t�racy ___ \'l'ry good 
A�.lj • • :- tm�:nts rm •v i ,kd lwightfl ,\'l'Tklngh ll"t�\Ct 

F i n b h  and t.•ngl i1L'L'T in).! --·-___ ___ very gOIILI 

Effect ive mass w ith hardware was around l 3 g ,  
balanc ing a typical  cartridge a n d  suited t o  low 
or medium compliance. The geometry was fine, 
and it  proved easy to set up, and a current 
sample showed fi ne friction leve l s .  The bias 
correction was est imated at an appropriate 
2 3 0mg rim and 2 60mg centre.  

SOUND QUALITY 
Comparative l i stening tests showed an improve­
ment over the LVX. M idrange coloration was 
reduced,  with an improvement in clarity, detail  
and punch.  Upper bass transients were more 
art icu late, whi le  the treble  sounded better 
integrated as wel l  as more incis ive. The arm 
attained a fine standard for the price. 

E; l sc  of as�• . .'mhly/�t·t·up/usL· very ).!l lo,l 
Frk t lt l l1 , ryp ic :t l  l a rer;t l /verr i c a l  3 � rng / l 0mg 

Ria.'>  cumpcnsati<l l\ lliL't h,�d ) i n rern.ll spring 

Downforce ca l ibration was fine ,  though cue 

FARNBOROUGH ID-FI 
FOR PEOPLE WHO LOVE MUSIC 

DENON DR-M(Jl 

The best budget cassette deck 
we've heard. 

Selected prod ucts from : 

P i n k  Triangle, Exposu re, Li n n ,  G ale, 

Rogers, Systemdek,  A&R ,  H eybrook,  

_ Tannoy, M ordau nt Short ,  C l i ff Stone, 

D u al , Yamaha,  NAD, Denon , Aiwa,  Rotel , 

M arantz , P h i l i ps C D, Celest ion , Apol lo, 

S M E ,  Revolver, Onix ,  etc . . .  

FARNBOROUGH HI-FI 
7 Queensmead , Farnboroug h ,  

Hants G U 1 4  7RG 
Tel :  (0252) 520146 

Bia.'>  forct.', r im/cenrn: ( s e t  f ( J  l . ) g  d l iptkal )  ___ 2 30mg/260mg 

[),1\\·nforce ca l ihrat i ( l n  crwr, 1 .!.!/lg ______ + 0 . \ g / -t- O . I S g 

Cu1..· Llr ift .  8mm <bCt.'n t/dc�cent  _ 1 .0 -�L�cs/ ) . )  st.·;,:s 

Ann rt.·:.onances ---c-____________ gouJ 
Subj e c t i ve suund qu;d i t )  g� > t iLI +  

Arm 1..bmping LkC<Hipk,l Ct)l!ll tcn\ c ight  

Esr imatt.'ll typic1 l  purrh<lSL� prin· ________ U29 

Fur graph references see issue No. 40 

' ' When buying h i-fi you can't  
afford even one mistake, 

I promise you won't  m a e any here.' ' 
We are a private bus iness that has been establ ished for over 

twelve years now. It is run on a very personal  basis where you 
have direct access to the owner. 

I'm a professional with a keen interest in music ,  hi-fi and 
acoustics .  So we are specialists in hi-fi and real ly  know how it 
will perform best in your home. 

You will benefit from a range of free services and 
comprehensive guarantees.  

M ajor credit cards and personal cheques of any value arc 
accepted.  And we provide good finance terms,  including 
interest free credit for that special  purchase. Written details  are 
available on request . 

You wi l l  find us j ust off the main A34 near the Barclays 
Bank and be sure of a friendly welcome with a good cup of 
coffee. 

We w i l l  also advise by phone, and del iver your new hi-fi by 
free insured carrier. 

My staff and I look forward ro being of service ro you .  

Yours sincerely, 

Derek Aston-Darker 

n scm 
U UOIO 

THE Hl-Fl  CONSULTANTS 

Aston Audio 4 West Street Alderley Edge Cheshire SK9 7 EG Tel :  0625 582704 
Open : Tues-Fri 10am-6pm Sat 9am-S pm.  Export specialists.  

-
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u R N T A B L E s & T 0 N E A R M s 

LINN AXIS 
LINN PRODUCTS LTD. FLOORS ROAD, WATER FOOT, EAGLESHAM , GLASGOW G76 0EP 

· --TEL (041 )  644 5 1 1 1 -- · 

D o u b t l e s s d r i ve n  by the 
of a decade's 

healthy growth, Linn have finally 
re l e a s e d  a m e d i u m  pr iced  
i n tegrated t urntab le, the i r  

unparalleled reputation ensuring that it recieves 
considerable attention. From first s ight the £300 
Axis is immediately and obviously a Linn, 
neater, smaller, more compact and modern­
looking than the timeless Sondek .  The pl inth 
is finished in a classy textured 'black ash' v inyl ;  
the top plate i s  a chaiT'.eleon grey piece o f  12mm 
MDF; and the l id is a cheap polystyrene affair. 
The arm is the famil iar 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 effect iveness and excellence. The 
motor (a series wound version of that used in 
the LPJ2) and elaborate power supply are PCB­
mounted with heatsink cooling at the rear of 
the plinth. The 3 3 /45 supply uses a b i-phase 
oscil lator and voltage ramping to provide high 
initial start-up voltage, reducing the power and 
consequent vibration when the player is up to 
speed. The crown wheel pulley, hub, bearing and 
platter are all famil iar to those who know the 
LP1 2- the only s ignificant compromise being 
the substitution of less dense aluminium for 
Mazak in the platter/hub. 

I nstead of Sondek 's class i c  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-

18 

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, cal ibration and the l ike are 
all up to the mark . 

Rumble measured well enough, higher fre­
quency motor breakthrough being notably 
absent . Start-up time was s low, and s lowing 
under load only reasonable. Weighted wow and 
flutter was very good, but l inear wow measured 
a poorer than average 0 .24% . The disc impulse 
showed the expected felt mat effect on the 
initial transient, with only sl ight, low amplitude 
ringing thereafter. The breakthrough results were 
both very good, except at very low frequencies. 

SOUND QUALITY 
Axis not only looks l ike a L inn, it sounds l ike 
one as well, rating 'good' overall, which is im­
pressive for the price. Lacking the ful l  weight 
and authority of the LPJ2, the bass was still very 
even and tuneful .  

Essentially l ively in character, with good 
dynamics, 'speed' and timing, there was sl ight 
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 LPJ2 in many respects. The hassle 
free set-up is a maj or 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 electron ic ,  belt, semi-subchassis 
Platter mass/damping l . Skg/gtx)d 
Finish and engineering v good 
Type of mains cunnect ing leads _3-pin socket/phonos and earrh 
Speed options variable, 3 3YJ/45 rpm 
Wow and flutter (DIN peak wtd s igma 2)  0.05% 
Wow and flutter (\in peak wrd 0 .2 -6Hz/6-300Hz) _0.24%/0 .07% 
Absolute speed error + 0 .47% 
Speed drift, I hour/load variation 0%/ - 0 . 2 %  
Start-up t i m e  t o  audible stabil isation 10 secs 
Rumble, DIN B wrd , LIR average (see specuum) _ - 74/ - 7 8dB 
Arm section 

Approx imatt: effective m ass 1 2 . 5 g  
Type/mass o f  headshcll spec ial  detachablcl7g 
Geometric accuracy v good 
Adjustments provided height, overhang, lateral 
Finish and engineering v good/gtx)d 
Ease of assembly/set-up/use ood/v good 
Frict ion, typical lateral vert ical SOmg/IOmg 
Bias compensation method dial spring 
Bias force, r im/centre (set to l . Sg e l l iptical) ___ 1 5 0mg/ 1 5 0mg 
Downforce cal ibmtion error, lg/2g - O . lg/ - O . l g  
Cue drift, 8 m m  ascent/descent negl , I secs/3 secs 
Arm resonances ood 
Subject ive sound ljUal ity ood 
Arm damping c/wt decoupling 

System as a whole 
Size (wxdxh)!lid at rear 4 4 . 5 x 1 4 . 5x36cm/6cm 

Ease of use -�-:-c----c--,---------" good 
Typical  acoustic breakthrough and resonances v good 
Sound 4ualiry ood 
Hum level/acoustic feedback ood + 
Vibration sensit iv ity/shock resistance v good/good 

Est imated typical purchase price £ 3 1 3  

For graph references see  issue No. 48 
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u R N T A B L E s & T 0 N E A R M s 

LOGIC TEMPO/ELECTRONIC /DATUM II 
LOGIC INTERNATIONAL L TO, 19 HURLBUT T  ROAD, HEATH COTE INDUSTRIAL ESTATE , WARWICK 

· -cv34 6TD. TEL (0926) 20302-- · 

B ack after a brief absence, Logic have 
rev ived the Tempo as their popular­
priced turntable, and offer it with 
mains or electronic drive, and with 
Datum 1/ or Datum S arms, at a cor­

responding range of price points, none of which 
makes reviewing any easier. 

Tempo is unusual in having a large solid plinth 
which floats on softly sprung legs. This confers 
sl ightly inebriate handl ing qualities but also 
gives good vibrat ion rej ection . And fine arm 
termination afforded by inch thick MDF. The 
plinth-mounted motor is carefully decoupled at 
its mounting, and the l id is good quality v inyl 
with sensible hinges, but the main bearing did 
al low !mm play at the platter edge. Suspension 
adj ustment is stra ightforward . 

Datum 1/ has a highish effect ive mass better 
suited to lowish compliance cartridges. If lacking 
some of the engineering subtlety of the S, it 
offers the same rigid tube and bearings with a 
substantial headshell and tightly decoupled 
counterweight . The compact base matches a 
Linn cutout . 

LAB REPORT 
The 1/ had tight bearings and negligible fric­
tion . Geometry and downforce calibration were 
both accurate, but bias compensation was a l ittle 
high and cue descent rather slow. The resonance 
trace shows the first main mode at a high 
c900Hz,  with quite good control through the 

20 

midband , and rather 'peaky' but well main­
tained treble energy. 

Rumble was quite respectable, on figures and 
analys is .  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 des ign . 

SOUND QUALITY 
The various Tempo variations ranged from '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 
l ittle 'full '  perhaps, but with a solid,  clear and 
open midband , with good stereo staging. Treble 
was a bit 't izzy' and lacked a little 'crispness' 
(Datum 1/), but was still better than most at its 
price. 

CONCLUSIONS 
The complicat ions of permutat ions are made 
easier to handle when it is clear that all  work 
very well at their respect ive 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 dccronic hdt , decuupleJ plinth 
P\;urer mass/damping I . S kg/gooJ 
finish/\:nginccring v gtx.1d 
Mainsfconnening leads ______ 2 con.:/phonos and can h. 
Speed options variable, 3 3 VJ/45rpm 
Wow & fluuer (DIN pk wtd) 0 .06% 
Wow/flutter (\in pk wtd) 0 . 1 8%/0.06% 
Absolute speed error + 0 .05% \ Speed drift/load �ariati1m negl/0.1% 
StarH•p ro staht!tty 3 .'5 secs 
Rumble LIR (DIN 8 wtd) 7ZI - 76d8 
Tonearm 

Effective mass {apprnx) _____________ l 5 g  
�·pc/mass hcadshdl fixed 
Gt·omcrric accynrcy v good 
Adjustments provided hcr't!ht ovcrhang. latcml 
Finish/engineering excellent 
E<1se of set-up/use oood 
Fricritm {typical lar/verr) 20mg/10mg 
Bias method dial spring 
Bias force {rim/centre. 1 . 5gE) 2 2 5 mg/2 7 5 mg 
Oownforce error lg/2g 0/ + 0 . I g  
C u e  drift, 8 m m  up/down mild. I sccsl4 secs 
Arm rcsonarKl'S f good 
Subjenivc sound quality oOt.l 
Arm damping ______________ _ 

Whole system 
Size (wxdxh)llid at rear ______ 46 .1x36xt5cm/ 5 . 5cm 
Ease of  use  _______________ f good 
Acoustic breakthrough ,  resonances _______ \. good 
Sound quality _______ above average goud + (see text) 
Hum/acoustic feedback v gOt>d 
Vibration shock sensitivity v good/fair 
Typica l  price from £240 manual inc Dll 

For graph references see issue No. 48 
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Five great dealers
Cleartone's largest outlet with over 5000 square 

feet displaying state of the art audio and video 
technology and equipped with three 

demonstration rooms including our new home 
entertainment lounge. Whether you are buying 
a Naim 2 50 or a NAD 300E, you can be sure of 

a warm welcome. 

BOLTON 

A businesslike, friendly and well stocked shop. 
Located centrally in Manchester's most 

prestigious shopping area, it serves the city with 
the best of British Hi-Fi, and is equipped with 

two comfortable demonstration rooms. 

Cleartone's latest. Sited near the M56 and 
M63 motorways, it is well placed in Cheshire to 

provide first class audio advice and 
demonstrations in a luxury listening room. 

British Hi-Fi is the speciality here. 

One of Cleartone's earliest. lt has been reliably 
supplying British Hi-Fi to Rochdale and the 
surrounding areas for years. T he shop was 

refurbished recently, adding to its warm, inviting 
atmosphere. Needless to say this shop has a 

demonstration room, too. 

A city centre store which stocks more quality 
hi-fi separates than other outlets in the area. lt is 
no more than a ten minute walk from the railway 

station and ample car-parking is available 
nearby. Demonstration room available upstairs. 

Onegreatn 
British Hi-Fi •••

Whichever Cleartone branch you choose to deal 
at you'll get the benefit of our long experience. We 
were in at the start of hi-fi and we like to think we've 
always kept a step ahead -for products, for service, for 
value, and for superb hospitality. 

A special welcome awaits you at every Cleartone 
store. 

WE STOCK 
A & R Cambridge. 

Acoustic Research, Aiwa, Ariston, 
Audio Technica, 

Cambridge Audio, 
Creek, Celestion, 

Denon, Dual, 
linn, Kef, Marantz, 

Meridian, Mission, NAD, 
Nagaoka, Naim, Nakamichi, Quad, 
Revolver, Revox, Rotel, Royd, Sony, 

Sound Organisation, 
Technics, Trio/Kenwood 

MANCHESTER 
62 King Street. Tel: 061-835 1156 
BOLTON 
235 Blackburn Road. Tel: 0204-31423 
ALTRINCHAM 
15 Ashley Road. Tel: 061-928 1610 
ROCHDALE 
52 Drake Street. Tel: 0706-524652 
WOLVERHAMPTON 
39 Victoria Street. Tel: 0902-772901 



T u R N T A B L E s & T 0 N E A R M 

MANTICORE MANTRA 
MANTICORE SYSTEMS ENGINEERING L TO, THE COURTYARD, 56c  SHORTMEAD STREET, 

BIGGLESWADE, BEDFORDSHIRE SG ISOAP. 

M anticore is a new name to Hi­
Fi Choice, though their princi­
pals have had a somewhat 
chequered h i s tory ove r a 
number of years , and the 

Mantra too has evolved over several years . This 
£330 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, 
al lowing manual speed change by moving the 
fairly elastic flat belt . The subchassis is metal , 
w ith additional girder reinforcement, and was 
properly set-up with generally favourable spring 
characterist ics. The armboard is MDF wood 
composite, the lid heavy, non-resonant PVC, 

and the overall  standard of fin ish entirely 

presentable. 

LAB REPORT 
The arm is already well known. It has fine, t ight , 
low-friction bearings and good calibration and 
ergonomics. The s ingle-casting headshelllbeam/ 
bearing housing shows impress ive rigidity with 
good resonance properties,  albeit  with minor 
awkwardness in adjusting arm height . An effect-

·--TEL 0767 3 18437 -- · 

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 s l ight, 
indicating good motor torque characteristics. 
Absolute speed is very sl ightly slow, while wow 
and flutter speed variations measured very wel l .  

The acoustic breakthrough spectrum is very 
good indeed , while the v ibration breakthrough 
is also good though it is possible to detect some 
spring harmonics of the main 3-5Hz subchassis 
modes . The mechanical disc impulse test shows 
an initial behaviour typical of a felt mat system, 
plus some continuing mild platter rocking . 

SOUND QUALITY 
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 
l isteners 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 l ittle 
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 competit ion , and 
better than a number of more costly designs. 
The fine tonearm completes the player. 

TEST RESULTS 
Motor section 

Type manual ,  belt-drive, subchassis 
Planer mass/damping 2 .46kg/averagc 
Finish and engineering very good 
Type of mains connecting leads 3 corc/phonos 
Speed options 33V}/45rpm 
\Vow and flutter (DIN peak wtd sigma 2 )  0.05'XJ 
Wow and flutter (\in peak wtd 0 . 2-6Hz/6-300H:) _0 .16%/0 .08% 
Absolute speed error 038% 
Speed drift, 1 hourllt�ad variatinn ______ -0.13%/-0.IO% 

Start-up time to Audible stabilis<ltion 5 secs 
Rumble, DIN B wrd, L!R averog.._. (see spectrum) _ - 7 2/-76dB 
Arm scc1ion 
Approximate cffccriw mass, inc screws, cxcl cartridge ___ llg 
Typdmass of hcadshcll _____________ , 

Geometric accuracy very good 
AdjusuncrHs provided overhang, latcrol angle 
Finish and engineering cxcdlcnr 
Ease of assembly/set-up/use very good/good 
Friction, typical late m 1 vertical <20mg/<20mg 
Bias compensation method magnetic 
Bias force. rim/ccnrre (set to l . S g  el liptical) ___ 150mg/220mg 
Downforcc calibrnrion error, lgf2g <O. l5gi<0.2g 
Cue Jrift. Smm asccnr/Jescem low, I seen secs 
Arm rcsonances good + 

Snhjcctivc sound quality ood 
Arm damping some c/wr llecoupling 
System as a whole 
Size (wxdxh)/cleamnce for lid rear ____ 46x78x ! 5 cml7cm 
Ease of use average 
Typical <�cnusric breakthrough and resonances ____ very good 
Subjective sound quality of complete system ood 
Hum levd/acoustic feedback good + /vcry good 
Vibration sensitivity/shock resistance good/good 

Estimated typical purchase price £330 

For graph references see issue No. 48 
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u R N T A B L E s & T 0 N E A R M s 

NAD5120 
HI-FI MARKETS, AXIS4, RHODES WAY, WATFORD, HERTS WD2 4YW. 

· --TEL (0923)  2 26499-- · 

W i th its price s lashed a further 
20 per cent , the Czech-built 
NAD 5120 is now s ignifi­
cantly cheaper than its ob­
vious German rival , the Dual 

505. The NAD is now £90 ,  including an 
Ortofon OMJ O  cartridge. We have re-auditioned, 
it and checked the earlier arm friction problem 
incorporating the results in the exist ing review. 

Amazing considering the price, this Czech 
built turntable has a true floating subchass is .  
The suspension needs no al ignment, employ­
ing B&O style leaf springing . The l ightweight 
pressed alloy platter is beefed up by a substan­
tial hard mat insert , bringing total mass to a still­
modest 1 .15kg. The moulded plastic inner plat­
ter drum is be lt-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% . 
Ru mble was poorer than expected at  
-68/-64dB, DIN B weighted; spectral analysis 
showed some motor harmonics at 100 and 
200Hz, suffic ient to affect the DIN reading . 

Vibration isolation was pretty good , bur the 
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l ight platter did not provide very strong acoustic 
breakthrough rej ection, which peaked at 360Hz . 
The disc impulse response was also unpromising; 
the initial trans ient was handled wel l ,  but the 
platter continued ringing at several frequencies 
thereafter. Suspension dynamics were fairly 
good, if a touch 'whippy' in rotation . 

Arm effect ive mass was 9 .0g suit ing the sup­
plied cartridge, while lateral friction measured 
a rather high 0 . 3 g ;  as a result the b ias compen­
sation value had to go unrecorded. Downforce 
calibration was on the low side, which is not 
the best direct ion in which to err. The arm's res­
onant behaviour was considered poor, the graph 
being charred with the supplied Ortofon car­
tridge and hence representat ive of typical use 
conditions. The major break at 350Hz was part­
icularly severe, but there were no problems over 
the rest of the range. When used as instructed 
the damper proved effect ive and was a useful 
extra in improv ing tracking and stabi l i ty. 

SOUND QUALITY 
Rating below average, this i s  still a fine result 
for the price, and comfortably berter than the 
immediate competit ion . 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-rack if necessary, and check for 
lateral freedom from friction . )  

TEST RESULTS 
Type sem i  <H1ro, h�. ... lt-drivc. subchassis 
Platll.:r mr�ss/damping 1 . 1  S kg/;wt·ragt· 
hn ish and l!ngint·cr ing v�..:ry gnod/g1)od 
Typt• of mains connccrin).; leads ___ 2 C11Tdphuno� olrH.l eanh 
Speed opri1ms YH4 Srpm 
Wow and flutter (DIN rcak wrd :-.igma 2 )  0 . 1 %  
\Vow and tluttt'r ( l i n  p e a k  w d  OL6J-I:/6-300H:) �0.1 2%/0.12'X, 
Ahsolute speed error +0. 2 5 %  

Speed drift , 1 htlur/locld variatiun ---�ynch.mmnus/-0.28% 
Srarr-up r ime tu audible �rab il i�;n ion 2.-J ,. .. ·cs 

Rumble, DIN B wrd , LIR �1vemge (see spectrum) �-68/-64dB 
Arm section 
Appn1ximate dfcctive tn<l��. 11K �crewi\, excl carrridgt' ___ 9.0g 
Typdmass nf headshdl n•m-derach:1hk/-
GetlTndtic <lCCttracy --------------l''ood 
Adjtl�tmcnrS f'ITlwidct! twcrh ;Jng/tlff�er 
F inbh and engincenng gt1nd/birly good 
Ease of assemhly/ser-uplml· __________ very good 
Frict ion ,  typical latt'r,ll \"<.'rtiCll )2 0mg/<20mg 
Bias etnnpcnsar ion tncthnd sprmg 
Bias fotet\ r im/centre (set w l.Sg dliprical) see text 
Downfmce calihratk1n errm, if.;!/2g - 0 . 1 5g/ - O . �g 
Cue drift . Smm ascenrldt.·sct'llt <O . .:.i �ecs-1 2 . 5  �ecs 

Ann n.::sonance� p11or 

Su�jective smm�l qu:1liry <lYemge-

Arm damping d'feo::tl\"t' � t 1 1cunl' �hl�hpnr 
System as a whole 
S ize (wxdxh)lc\earancc fm lid rear ___ 42x35.5 xllcm/3cm 

Ease of USl' \·crY good 
Tvrical <Koustic hre ak thn1ugh and tl'�tmdrKc� ____ ,1vcmg�..·+ 
Suhjecrive sound quc1l iry (,f Ctlmpktc �\"�tcm __ be ln\\" <Wl'tagc 
! lum lc\"C·I/acousric feed\�,Kk gt)nd/gnud 
V ihmrion scn�itn·it\"/�hud.: rc�I�T.InC1..' ).!Oll�l/f,1irh- !.!01kl 
E:-;timtltl'd tyrical pmch a��· rriCI..' ____ £89 { inc 0.\1ll1 c.ut.) 

For graph references .1ee issue No 40 



WHAT W 0 U L D YOU GIVE 
FOR A LOUDSPEAKER 

YOU cAN IT HEAR? 

You'll have to make that decision at your local 'Mordaunt-Short' Dealer.

He can explain how, in System 442 Mordaunt-Short have created a radical new 
loudspeaker that is transparent to your music. You can close 

your eyes and experience a sound of almost surreal quality. 

Progressive design, thoughtful engineering and 
immaculate presentation- shaping technology to the service 

of music, through loudspeakers you'll never hear ... 

See your Dealer and 'not hear it' for yourself. 

// 
�/ 



u R N T A B L E s & T 0 N E A R M s 

QED AUDIO PRODUCTS LTD. g_�9aR�:����ATE, SHIELD ROAD, ASHFORD, 

· ---MIDDLESEX TWI5 IAU. TEL ASH FORD 46236--- · 

Essentially unchanged from the year 
before, the 1987 QED does show clear 
all round improvements in manufac­
turing tolerances, to the beneftt of tts 
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 res i l ient 
vibration-absorb ing 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 fin ish - satin black 
with gold lettering - is very good, while oper­
ating speeds are conveniently set by front panel 
push buttons .  

The tonearm is a modern design and now has 

slotted headshel l  fix ings 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

adj usted to be free from play. 
The design 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 subj ected to full 
test it was found to give a more than satisfactory 
frequency response with worthwhile separation , 
plus good trackabi lity at the chosen downforce ; 
it also matched the arm well. The latter proved 
to be more than competent with regard to arm 
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resonances ,  showing good control with the 
maj or mode of 600Hz.  Effective mass lay in the 
medium category at approx imately 12g ,  in­
cluding hardware. Well-al igned , the arm showed 
moderate friction levels ,  sensible degrees of 
downforce and b ias correction, and the cue 
operated wel l .  

The res il ient feet o f  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 wel l  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 non-electronic vers ion . 
Wow and flutter, DIN-weighted , was fine at 
0 . 1 2 % ,  with the l inear wow result predominant 
at a moderate 0 . 2 % .  G iven 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 stab i l isation was also 
quite rapid . 

SOUND QUALITY 
With some panel disagreement , the 232EN j ust 
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. Sl ightly 
'splashy' in the treble, the bass was l ively and 
well-differentiated, lacking a little in weight and 
extension . 

CONCLUSIONS 
Scoring only fract ionally 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 seclion lnregratcd turntable 
Type hdt-Jrive, electronic 
Platter mass/damping J .Okg/f�ir 
Finish and engineering fairly gooJ/fairly gooJ 

Type nf mains connecting leaJs 3 core/phones 
SpeeJ options .13/45rpm 
W(1w and flutter (DIN peak wtd sigma 2) 0 . 1 2% 
Wow and fluncr (lin peak wtd O .Z-6Hz/6-300Hz) _0 .20%/0 . 10% 
Ahsolure speed error 1 .6% 
Spec\! drift, I hour/load variation - l .01){J/ - 0.YXl 
Srarr-up r.ime rn audible  stabilisation 3 .0 secs 
Rumble, DIN B wtd, LIR avemge (see spectrum)_ - 7 0 . 5 / - 69 . 5dB 
Arm section 
Approximate effective mrtss, inc screws, excl cartridge ___ l 2 g  
Type/mass o f  headshell fixeJ 
Gcomcnic accuracy very good 
Adjustments provided none 
Finish and engineering •cxxl/good 
Ease of assemblyfser-up/use ____ excellcnt/cxcdlcnr/very good 
Friction, typical lateral vertical 3 0mg/<20mg 
Bias compensation method thread and lever 
Bias force, rim/centre (set to l . S g  ellitical) ____ 100mg/1 80mg 
Downforce calibration error, lg/2g uncalibrared 

Cue drift, 8mm ascent/descent _negligible, 1 .5 secs/4.0 secs 
Ann resonances avera.ge+ 
Subject ivc sound tJUal ity ood 
Arm damping dccoupleJ counterweight 
System as a whole 
Size (wxdxh)/clcarance for lid rear ____ 40x.10x l l cm/6cm 
Ease of use very good 
l).•pical acoustic breakchrough and resonances ___ fairly good 
Subjective sound quality of complete system ___ above average 
Hum level/acoustic feedback ood/average+ 
Vibration sensitivity/shock resistance ____ average+ /average 
Estimated typical purchase price ___ inc cartridge £199,  £149 

For graph references see issue No. 43 



T U  R N T A B  L E s & T 0 N E  A R M

REGARB300 
REGA RESEARCH L TD, 1 1 9  PARK STREET, WESTCLIFFE-ON-SEA SSO 7PD. 

· --TEL (0702)  33307 1 -- · 

This Rega-made product uses a very 
rigid one-piece arm beam/head­
shel l ,  which unusually is con­
structed from a hol low 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 negl igible while play is physically un­
detectable. 

Rega's traditional magnetic frict ionless 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 adj ustable vert ical p il lar 
design has been omitted , being regarded as a 
structuml weakness .  The alternative is a 
threaded stem and large locknut; vertical height 
adj ustment is only poss ible using various 
washers . 

LAB REPORT
Tests showed the RB300 has some of the finest 
bearings in the business ;  fulthermore it was very 
competent in the important area of beam/ 

headshell rigidity. Friction was very low in both 
planes, without a trace of play, and while biasing 
worked well ,  the calibrated figures were a little 
on the high s ide (by about 2 5 % ) .  Downforce 
calibration was accurate and cue operation fine. 
Geometric accuracy was to a high standard ,  
while the effect ive mass was a moderate 10 . 5g .  
A wide range of  cartridges are j udged suitable 
in the 8-22cu range. 

The structuml resonance picture suggested 
good control and excellent rigidity. The mild 
400Hz mode was probably the counterweight , 
while the first bending or tors ional 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 few minutes audition , 

comfortable in the company of other reference 
tonearms in the £250-£400 range. 

The sound was notably dry and neutral with 
excellent control throughout the range. Tran­
s ients were j udged excellent ,  while it offered a 
very well-focused sound stage with very good 
depth . Its only s ignificant fai l ing was a sl ight 
muddling of detail on complex musical passages. 

CONCLUSIONS 
The RB300 is an excel lent product of which 
Rega can be j ustly proud . Despite its modest 
price it sets new standards in performance, and 
a Best Buy rating is obv iously appropriate. 

TEST RESULTS 
Approximate effective mass, me screw .;, excl cnrriJge __ 10-llg 

Type/mass uf hc;Klshdl nPn-detachahle 
Gcumerric accltr<�cy very gnud 
Adjusnnen ts pn1vidcd twerhang/offsc.:r 
}-=inish and cnginl!erin� \'t'TY gll11J/cxceJ 1enr 
Ease of asscmhlv/scr-ttp/u�...: ____ n�ry gl>llllfexcl'llctHivery gll(xl 

Friclion, r ypicd L1ter:d vertical. I SOmg/ISmg 

Ri;IS ((lmpcnsarilm meth.tld magnetic 
Bias force, rirn/centn.: {scr to l.Sg dlirical) ___ J40mgi1JOmg 
Downforcc calibr,nitm ernn, lg/2).! +0.05g/+0.03g 

Cue drift, Smm <lsccnr/de.�cenr ___ n L'gligih lc, 0.5 secs/ 3 .0 secs 

Arm resonance" 
Suhjccrive sot�nd 4ualit y 

�-------see gr,lph 
_________ ver y good 

Arm damping�-------------' 

Esrimared rypic:d purcha:.c price £90 

For graph references see issue No. 43 



u R N T A B L E s & T 0 N E A R M s 

REGA PLANAR 2 and 3
REGA RESEARCH L TO. 1 19  PARK STREET. WESTCLIFFE-ON-SEA SSO 7PD. 

· --TEL (0702)  33307 1 -- · 

S ince 1984 the RB300 arm has been 
a standard fitting on the Planar 3 
deck.  The Planar 2 now comes with

� 

a simpl ified version of the new RB300 
arm , called the RB250. 

This simple turntable design comprises a solid 
chipboard pl inth covered in tough matt b lack 
laminate. Three fairly stiff stepped rubber feet 
prov ide a stable tripod foundation while the 
high quality lid is directly hinged to the chassis 
pl inth with neither springs nor isolat ion . 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 
proj ection 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 v ibrat ion 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 simpl ified by using a con­
ventional rotating counterweight which is partly 
decoupled . The leadout cable is fixed and the 
chassis earth combined with one of the signal 
grounds ; phono plugs are fitted . Effect ive mass 
is around 1 1 .5 g  including the supplied stainless 
steel mounting hardware, suitable for moderate 
compliance cartridges or even modest moving 
coils .  

Rega recommend that the deck should be 
placed on a l ight wall  mounted shelf, rather than 
'coffee table' or floor cabinet ;  this we found to 
be good adv ice. 

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

Almost no metalwork was present in the unit 
and this meant very l ittle humfield screening 
was provided . Consequently hum levels were 
poorer than average and the choice of cartridge 
wil l  need a little care. Weighted wow and flutter 
was satisfactory but linear wow was on the high 
s ide at 0 . 2 1 % ,  this measured without the mat 
as the felt is of sl ightly 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 j ust satisfactory for the 
price averaging - 7 ldB 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 wel l  finished with very good geo­
metry. It was easy to set up and use, and demon­
strated low bearing friction . B ias compensation 
was set to sens ible levels and the cue worked 
wel l .  Oownforce cal ibration proved satisfactory. 

SOUND QUALITY 
Bely ing tradit ional assumed relat ionships 
between a number of technical parameters and 
sound quality, the Rega proves that a wel l ­
developed,  subj ectively-assessed balance of 
performance counts for more than technical 
excellence with regards to any one parameter. 
On the debit s ide the Rega did suffer from a 
modicum of programme wow, particularly on 
rock programme, but this was not considered 
serious at this price leve l ;  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 wel l  above average and 1 ittle inferior to 
'super-fi ' models .  

CONCLUSIONS 
The Planar 2 offers a fine subj ect ive perform­
ance and is both very wel l  made and finished, 
which places it  firmly in the Best Buy category. 
The Planar 3 is also good , but does not offer 
quite the same value, though a Best Buy rating 
is also appropriate here, noting the excellent 
RB300 arm . 

TEST RESULTS 
Motor section [m.._·gr;u.._·,! rurnc1hk 

Type --
,--

---------� 'm�mll�l l ,  ht' l t -d r i vc 

Platr  .. · r  m<�s�/Jamping 2 .2 k g/g' H'd 
Finish and engineer ing VL'TY gtlodlvt.:ry gund 
Type uf tn<l ins  conncc r i n g  kads 2 curL' plumes 
Speed optiuns ) 1/4) rpm 
Wuw and fl urrcr ( D I N  P"-'"k wtd �igrn; �  2) 0 .09% 
WPw and fluncr (\ in pco1k wrJ 0 . 2 -6 1-1:/6-3001  1:)_* 0 . 2 1 %/0 . 4 5 '){, 

Ahsolutc speed .._·m1r + 0 .4% 

Spcnl .. lr ift ,  I hmlr/[, ,;h.l v ;niat ion ____ sync hn m tms/ - 0 . 4% 
St<ltr-tlp t i m e  fD :md i h k  � w h i l i�on iun 4.5  sec� 

Rumhlt',  D I N  R wtd,  LIR awmgc (sec specrrum) _ - 7 2 1 - 70dB 

Arm section 
Appn1x i m:tte �.:ftl:c r ivL· ma:-.:-. ,  m e  :-.crcws , L'xc l  cartr idgL' __ l l . ) g 
Typdrnass 11f hc;�dsh d l  un t n:r:-. : t l d L'tac hah ld � . Og 
Gct Jmerr ic  accur,Ky ----------

-,--
\ ' L"TY guu,l 

A�lj ustmcnts  pn1vidL·LI 1 >\·crh :mg/ LnL·r;d omgk 
Fin i:.h and cngincermg cxcdlen r/vcry gl lod 
East.: tl ots�emhly/-..et -up/u:-.c ___ \ 'l· ry gnuJ/vcry gu()J/vcry guud 
Frin i t m ,  typict l  Lncr< t l  \"crt tca l  k�� than 2 5 mg/ ! 5 mg 
Bia�  nlmperh:H i t m  m c t h t lll int�.: rnal  m:tgrH:t 
Bias ftlTCt.:, rim/ct.'ntrc (�t.:l ttl l . ) g  c l l t p tcd i )  ___ 300mg/ 3 1 0mg 
Downf{lrc�.: c a l i h m r i t m  t.'rn >r, l g/ 2 �  O . l g/ - 0 .07g 

Cut.' dr ift ,  8mm asccn t/dc:-.c L' rH ___ nq .. d tg ih lc  0 . 5  sccsf ! . 5  s�.:c� 

Ann res(lnances very g(ll lll 

Suhj c c t i vL" sound 4 u a l i r y  v e r y  goml 

LL·ad capac irancdJam p i n ).!  m�.: rh � � �l /OpFb > u n r cr\\'L"q.;ht llcctntpl i n g  
System as a whole 
Sizc (w x J x h)/clL·:tr.mc�.: f\ ) r  ltJ rc.tr ___ 4 5 x 3 6 x l 2 . 3un17un 
Typ i c a l  ; K t l l bt t c hre.J k t h n Jugh <lnll TL'� tll1 di1CL"' avcmgc 
Suhjl.'ctivc sound q u a l i t y  uf C t lmplctc 'Y'tc m ___ ah\ 1\"e avcr,tgL' 

H u m  lcvdlaCt JUSt ic  fc·L·dhack awr;tg�.: - /fa ir l y . gt"H.Ki 
Vi hr;n i tm sens i r i v i ry/.,ht lCk  r�.:sh t.m cc _____ avcr,tgL· - /gtltKI 
Esr imat�.:d typ ictl  rurc ha .,c prK�.: __ R�.:ga 2 i l 2 5 ;  Rq:a 3 £ 1 8 8  
*woncncd h )•  unet•emws.� of  thick [.:lt mdt 
For graph references see issue No. 43



"Are Amadeus products real ly g uaranteed for a fu l l 3 years? " 
Qu ite si m p ly, yes. 

And don't just take our  word that they also sound very good : 

Amadeus GOLD amplifier £345 
" . . .  l istening to the Amadeus Gold proved exceptional . . .  the dynamic power of Amadeus is never 

caught out , always giving the impression that we are deal ing with an amplifier at least four times as 
powerful . . .  one of Amadeus's major qualities lies in the superb and luxurious spread of sound levels 

similar to that of valve electronics." 
La nouvelle Revue du Son. November 1986 

Amadeus SILVER amplifier. £230 
"It didn't take long to recognise that this is no slouch . . .  you'l l  have no problems getting all the level and 

dynamics you could want . . .  It retained the lovely sense of depth and space while representing the 
individual instruments' pyrotechnics convincingly . . .  Playing this CD makes me think the amp should 

cost £500 - its asking price is  just £230 ! "  
New Hi-Fi Sound. March 1987 

From the autu m n  of 1 987 the Amadeus range wi l l  be expanded . 

A f lexib le active/passive pre-ampl if ier with match i ng 
stereo and mono power ampl if iers. 

And an am/fm tuner. 

Please contact us for further i nformation . 

Hel lo 1 990! 
amaaeus 

ma/.:.er ffmusic 
Exclusive audio equ i pment hand m ade in  England by Sondex Lim ited . 

Lightbrook House 4 West Street Alderley Edge Chesh i re England SK9 7EG Tel :  (0625) 583472 Telex :  669440 

Visit one of our  dealers l isted below to hear the Recommended LS2 and 
the Best Buy LSG plus our  new LS7t and Studio 1A. Find out why we set 
the standards. 

BRISTO L  

CAM B R I DG E  

CHANDLERS FORD 

C H E LMSFORD 

CROYDON 

E D I N B U R G H  

Radford H i  Fi , 52/3 G loucester Road 

Steve Boxshal l  Audio, 41 Victoria Road 

Hampshire Aud io, 8/1 2 H u rsley Road 

Rayleigh Hi F i ,  216 Moulsham Street (on the Parkway) 

Spald ings, 352/4 Lower Addiscombe Road 

Hi Fi Corner, 1 H addi ngton Place 

In Hi Fi , 63 George Street 

G LASGOW The M usic Room,  221 St Vi ncent Street 

H U DDERSFIELD H uddersfield Hi  Fi , 4 Cross Church Street 

LEEDS Audio Projects, 45 Headingley Lane 

LEICESTE R  Alpha Electron ics, 1 G u i ldhal l  Lane 

LIVERPOOL W.A. Brady, 401 Smithdown Road 

LON DON W1 Telesonic, 92 Tottenham Court Road 
LON DON W1 K.J. Leisu resound,  48 Wigmore Street 

LON DON W2 Thomas Hein itz, 35 Moscow Road 

LON DON WS Eal ing TV & Hi F i ,  4 The Paddocks, Popes Lane 

LON DON NW6 Studio 99, Fairfax Road , Swiss Cottage 
LON DON SW1 9  M .  O ' Brien H i  Fi , 9 5  H igh Street , Wimbledon Vi l lage 

N EW MALDE N  U n i let H i  F i ,  3 5  H igh Street 

MANCH ESTER The M usic Room , 50 Bridge Street 

RAYLEIGH Rayleigh H i  Fi , 44a H igh Street 
R EAD I N G  Reading H i  Fi Centre, 6 H arris Arcade, Friar Street 

ROTH ER HAM Moorgate Acoustics, 2 Westgate 

SEVENOAKS Sevenoaks Hi Fi , 1 1 1  London Road 

SH EFFIELD The Audio Centre, 284 Glossop Road 

SOLI HULL Alternative Audio, 95 Hobs Moat Road 

WAR R I N GTO N Doug Brady Hi Fi , Kingsway Stud ios, Kingsway 
WATFORD Acoustic Arts, 101 St  AI bans Road 

SWISSTONE ELECTRONICS LIMITED 
310 COMMON SIDE EAST, M ITC HAM , S U R R EY CR4 1 HX.  Telephone: 01-640 21 72 
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u R N T A B L E s & T 0 N E A R M s 

SYS TEMDEK /11 /IIX 
SYSTEMDEK L TO, UNIT, H. KYLE ROAD, ]RV! NE INDUSTRIAL ESTATE , I RV! NE ,  SCOTLAND. 

· --TEL (0294) 7 12 5 1-- · 

S eeking to lower the entry price for 
s e r i o u s  turntab l e s ,  Sys temdek  
introduced the li a few years ago. But 
its 'kitchenware' styling was not an 
overwhelming success, so along came 

the IIX, with conventional plinth and cover and 
an improved 'hanging' suspension. Whether it 
was the changed appearance or the improved 
subchassis performance that did the trick is 
imposs ible to say, but the IIX performed 
comfortably better, in the marketplace and the 
l istening room. So now they've transferred the 
X suspension onto the relaunched 1 ! .  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 re tested a new 1 1 ,  graft ing the results 
into the original IIX review. 

This player has a plate glass turntable with 
felt  mat , and uses a steel subchass is suspended 
from longish, foam-damped,  top-adj ustable 
springs , driven from a synchronous motor via 
an 0-ring, with manual (or electronic) speed 
change. The Japan-sourced arm is typical of a 
number offered by various manufacturers, usually 
at under £100 , w ith fixed headshe l l ,  open 
gimbal bearing and quite substantial main beam. 
Effect ive mass is quite high , so low compl iance 
cartridges should be used . 

LAB REPORT 
The new subchassis was not quite as stable as 
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the I IX,  so wow and flutter is up a b i t ,  but is 
st i l l  not serious. A s imilar impress ion is gained 
from the d isc 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 t ight bearings and low friction , 
good cal ibrat ion and reasonable resonance be­
hav iour - fairly l ively but wel l  balanced with 
a mi ldly 'brash' upper range, with the first main 
break around 800Hz-1 .3kHz .  

SOUND QUALITY 
Rating a solid above average, the 1987 II set a 
very decent standard for its price. The sound 
was quite open and clear with some life, but bass 
and focus were both a l itt le softened , and the 
system seemed to become a l ittle congested 
when dealing with very complex materia l .  

CONCLUSIONS 
The II/IIX continues to improve in detail and 
so has managed to remain ful ly competit ive in 
this fast changing market .  The new arm is good 
value for low compliance cartridges ,  and the 
basic synchronous motor unit is part icularly 
good value, if a rather spartan appearance. 

TEST RESULTS 
Motor section (IIX figures bra..:keted) 
Type manual ur dec . ,  bc l r , subthassis P laner mass/damping l . Skg/f good 
Fin ish/engineering v g'-)1xl 
M ains/connecting leads 3 cure/phonns and t.•anh 
Spee .. l options 3 3 Y2 /45 rpm 
Wow an .. ! flurr .. ·r (DIN pk \\"t'-!) _______ 0 . 1 4 %  (0.08)% 
\Vowlflurrcr ( \ in pk \\'Id) 0 . ! 6  (0 . 14)ifo/0 . 1 7  (0 .05)% 

Ahsnlurc  spcl�d crrur 0 . 2 5 1Y., ( + 0 .05)% 
Spec .. ! JrifrlhKI v<lr iat i (m 0.08%/ - 0 . 1  ( - 0 . 16 )% 
St<ln-up to -:. w b i l i q  4 (4 . 3 )  secs Ruonhle UR (DIN B wrd) ( - 1 6dBI - 7 8dBI 
Toncarm 

Effect ive mass (apprnx ) _____________ l 5g 
Typdmass headshdl lixeJ 
GconH.'tric acc umcy \' gnod 
Adj ustmc.:nts pmviJccl he ig h t ,  ove-rhang, latera l ,  t i l t  

Finish/engineering v goull 
Ease uf ser-up/use _____________ v gotld 
Fricti1 1n (rypic<l l l<1t/wn) 20mg/40mg 
Bi<ls method d i :1 l  spring 
B i<.1s t(Jrce {rim/cenrrc , 1 . 5gE) ! 30rng/ l 7 0mg 
Downforce error l g/ 2g Og/Og 
Cue drift ,  8mm up/down _______ s l i g h t ,  I �ecs/2 secs 
Arm res(lnann:s _____________ f gouJ 
Sound quality ____________ above avemge 
Arm damping sl ight clwt Jecoup lcd 

Whole system 
Sizt.• (w x d x h)/lid <lt rear ( 1 \X) ____ 4 l x 34 x l 6 . 5 un / 1 6 . 5cm* 
Ease t)f us�: 

--:-:--:
------------\' go(1d 

Acous1 ic  brc<1kthrough . resummccs \" gtlnJ 

Sounll quality ahlivc <l\·cragc 

! l um/acuusr ic  feedback ,. guod/exc e l len t 
Vibmtion,  shock sens i t i v ity _____ _goooJ (l'xc cl lcnr)/f gOl)d 
Typical  price .U99/£199 
* 11  is skeletal 
For graph references see issue No. 48 



T u R N T A B L E s & T 0 N E A R M 

TECHNICS SLBD·22 
PANASONIC (UK) L TO, 300-3 18  BATH ROAD, SLOUG H ,  BERKS SLI 6)B. 

· --TEL (07 5 3 )  345 2 2-- · 

Technics is the hi-fi division of 
Matsushita,  who probably make 
more turntables than the rest of the 
world put together. The SL-8022 
is a straightforward budget (£85)  

semi-automatic player, traditionally fin ished in 
Technics' grey/brown,  of traditional size and with 
a tradit ional 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 adj ustment , cueing and stop ; start 
is initiated by removing the arm from its rest ,  
automatics handl ing 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 pl inth and 
tinny resonant cover are coupled direct to the 
platter and arm, the whole s itting 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 l ightwe ight 

construction - giv ing an estimated effect ive 
mass of 6g, suited to high ish compl iance 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 100Hz interference, probably from 
the mains transformer. Wow and flutter was 
average, with sign ificant slowing under load . 
Neither breakthrough test gave good results, the 
structure being unusually ' l ive' acoustically in 
the midband , and very susceptible to v ibrat ion 
at low frequencies ; sometimes you j ust can't win. 
The disc impulse test was s imilarly 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 L20 for dead. Though rated wel l  below 
average, this is st i l l  not a bad result for an £85 
player, and is probably better than most or all 
at a similar price. I t  received the criticisms 
expected at this leve l ,  a degree of coarseness, 
coloration and constricted depth,  with high 
frequency untidiness, but did at least convey a 
l itt le atmosphere and 'air', and only started to 
become unpleasant with heavy rock sources. 

CONCLUSIONS 
Though this player did not perform wel l  enough 
to qualify f0r 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 auto, electronic , belt-drive, solid 
Platter mass/damping 0.52kg/poor 
Finish and engineering very good 
Type of mains connecting leads _Sockets :  2 corc/phonos and earth 
Speed options 3 3VJ /45rpm 
Wow and flutter (DIN peak wtd sigma 2) 0 .07% 
Wow and flutrer (lin peak wrd 0 . 2-6Hz/6-300Hz)�_0 .2%/0 . l 5 %  
Absolute speed error + 0.01% 
Speed drift, I hour/load variation - 0 . 17%/ - 0 .4% 
Start-up time to audible stabilisation 1.5 secs 
Rumble, DIN B wtd, LIR average (sec spectrum) _ _  - 7 2 / - 7 3dB 
A r m  section 

Approximate effecrive mass, inc screws, excl cartridge _approx 6g 
Type/mass of headshell P-mount 
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/ccnne 100mg/ 170mg 
Downforce fixed at l . 2Sg  
Cue drifr, 8mm ascent/Jescenr� ___ negligible, I sec/3 secs 
Arm resonances below average 
Subjective sound quality well below average 
Ann damping some clwt decoupling 
System as a whole 
Size (w x d x h)/clearance for lid rear ____ 43 x 38 x 9 .5 cm/4cm 

Ease of use very good 
Typical acoustic breakthrough and resonances poor 
Subjective sound quality of complete system _well below average 
Hum lewl!acoustic feedback good/below average 
Vibration sensitivity/shock resistance poor/fairly good 

Estimated typical purchase price £85 

For graph references see issue No. 48 
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ITl l ( ( ro n �LECTROn iC� 

good dea ler  
good equ ipment 

the foundation of a good music 
system 
from 

H a m s h i re A u d i o Ltd 

Kingfisher House 
2-1 2 Hursley Road 

Chandlers Ford, Hants SOS 2FU 

Tel : Southam ton (0703) 5282 & 265232 

We stoc k selected ite m s  for :  
A l o i ,  A u d i o l a b , A & R ,  
Audio Techn ica, B&W, Bowers, 
C e l estion, C l i ff Stone, Creek, 
Cyrus, Denon, Dual,  Gale, G lanz, 
G rado, Gyrod e k, H eybrook, 
Hunt, Jordan, K E F, Koetsu, L inn 
lsobarik, L i n n  Sondek,  Marantz, 
Mark Levi nson, Maxe l l ,  Meri­
d ian,  Michel l ,  Miss ion, Monitor 
A u d i o ,  M u s i c a l  F i d e l i t y ,  
Nagaoka, Nakamichi ,  Ortofon, 
Pe rrea ux, QED, Quad, RATA, 
Revolver, Revox, Roge rs, Rote l ,  
Sennhe i se r, Sne l l ,  Sta nton, Sys­
t e m d e k, S u pex, Wharfe d a l e ,  
Ya maha, and others. Active sys­
tems on demonstrat ion .  

VISA 

with 
The new C � r u s  a m p s -

T o  SUU l HA M t> l U r\.  

OPENING HOURS 
TUES-SA T 1 0-6 THURS 1 0-8 

CLOSED MONDA YS 
(EXCEPT IN DECEMBER) 



T u R N T A B L E s & T 0 N E A R 

TECHNICS SL-DD33/SL-QD33 
PANASONIC iUKl L TO. 300-3 18  BATH ROAD. SLOUGH .  BERKS SLI  6)8 . 

· ��TEL (07 5 3 )  345 2 2�� · 

These two low-cost integrated players 
are v irtually identical apart from 
the motor systems used. The DD 
model costs £110 and has a con­
ventional direct drive motor, where­

as the £140 QD has quartz crystal speed 
reference. Compared with special ist hi-fi 
products they s imply 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
ful ly machined strobe markings - of no appar­
ent value as the speeds are fixed.  The platter 
also has disc size sensing to ass ist 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 1 . 25g ,  so 
both downforce and bias can be factory set . The 
low mass arm has good gimbal bearings with no 
evidence of play, and pl inth phono sockets 
replace the arm lead . 

Finished to a high standard in Technics' 
tradit ional dark brown/grey, high production 
volume encourages the extensive use of plastics 
mouldings, so the pl inth and base are deter­
minedly l ightweight . The platter is a l ightweight 
aluminium casting , covered in a ribbed mat, but 
the main bearing is a quality item,  with no s ign 
of play. The whole unit stands on fixed , spring/ 
rubber feet ,  and the l id is a resonant affair. 

Despite obvious cost-conscious manufacturing , 
there was also ev idence of sound engineering. 

LAB REPORT 
Tight arm bearings plus good geometry and 
cal ibration suggest a quality arm, bur it was very 
difficult to check the lateral friction because of 
the fixed bias compensat ion,  and there seemed 
to be some suggestion of sticking here. The 
tough resonance sweep test is si ightly scrappy, 
with unwanted activity at 500Hz, but the overall 
result is quite wel l-damped and balanced.  

Rumble is pretty good , and both units showed 
fine speed stabi l ity and control - ironically the 
DD model (bracketed in data) giv ing the 
superior wow and flutter. Acoustic breakthrough 
was only fair, v ibration isolat ion 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 fal l  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 wel l  controlled, w ith fair focus and a little 
depth, but some 'hollow' and 'nasal' midrange 
coloration . Bass is below average, s l ightly soft 
and 'thick', while the treble is rather untidy, if 
balanced, emphas is ing 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 vers ion clearly offers the better value for 
money, but both merit recommendat ion . 

TEST RESULTS 
Motor scaion (0033 in brackets) 
l)'PC <lutomat ic . dccrnm i c ,  d i rect dr ive , su l id 
P latter mass/damping I kg/he !ow awmge 
Finish �md enginL:cring very good 
Type of mains conncc r i ng le<lds_2 Ct)rc/phonos <lnd earth (sockets) 
Speed nprions 3 3 liJ /45 rpm 
Wow and flutter (DIN peak wtd s igma 2)  ___ 0 . 1 5 %  (0.049(1) 
Wow and fluncr ( l in pe�tk wtd) _O . U %  (0.08%)/0 . 1 2 %  (0.08%) 
Ahsolure speed error 0 . 2 %  ( - 0 . 1 7 % )  
Speed ._lrifr ,  I hllur/ln;h\ variat ion 0% (0%)10% (0%) 
St�rt-up t i me to �ud ib k  stahilis;aion 2 ( 1 . 5 )  secs 
Rumble, DIN B wtd , LIR avcr<tge (see spectrum) _- 7 5 / - 79dB 
Arm section 
Approx imate effective mass, inc screws, excl canridgt• ___ 7 . S g  
Type/mass o f  hendshell fixed , P-mount 
Geomt"tric accur<KY very good 
Adj ustments provided none 
Finish and engineering \ 'ery good 
Ease of asscmbly/ser-up/use excel lent 
Frinion,  typica l  la teral vert i c a l  see tex r/20m g  
B i a s  compcnsarim1 method fixed spring 
Bias  force, r i m/cen tre 1 3 0mg/190mg 

Down force 0 .  l g/0 . 0 3 g 
Cue drift .  8mm asccn rl .. le�c<.>nt ____ very s l ight ,  I secs/ ! secs 

Arm resonances nbove average 

Subj ec t i ve sound qua l i ty below average 

Arm damp ing light coun terweight decoup l ing 

System as a whole 
S i ze (w x d x h)/c learance for lid rear ____ 4 3 x 3 S x 10cm/3cm 
Ease of u�e ______________ exce l lent 
Typ i ca l acoustic break through and resonances average 
Subj ec c i ve sound qua l i ty of complete system __ hclow avemge 
Hum level/acousr ic  feedback good/awmge 
Vibration sens i t iv ity/sht JCk res isrance ____ below average/good 
Est imated ryp ica l purch<tsc pr ice £110 ,  140 

For graph references see issue No. 48 
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u R N T A B L E s & T 0 N E A R M s 

THORENS TD166111 
PORTFOLIO M A R KETING. R I VER WALK.  TONBRIDGE. KENT TN9 I DT 

· --TEL (07 3 2 )  36507 1 -- · 

Thorens are always trying to ki l l  off 
the ' 1 66 ,  but the market won't let 
them . Now it's revived again as 
a £ 179  integrated player, based 
on a low cost version of the 

classic TD/ 501 1 60 subchass is  motor unit plus 
Thorens' own arm . It provides auto stop/l ift 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 g imbal bearings were set s l ightly 
loose, and armheight can only be adj usted using 
shims. 

The motor is essential ly 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 
the rubber mat surface is now flat (the ribs are 
found on the underside ! ) .  The subchass is 
springing has foam damping, the l id is cheaper 
polystyrene, and finish is spartan but clean . 

LAB REPORT 
The arm beari ngs were a b i t  sloppy, but showed 
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good frict ion levels and geometry. Downforce 
cal ibration was 20 per cent l ight , but bias was 
about right .  Resonances included the main , 
qu ite severe, tors ional mode at around 600Hz,  
plus  an isolated high Q peak at 3kHz,  while 
h igh frequencies were suppressed . 

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

SOUND QUALITY 
Though the competition is now much tougher, 
this latest TD / 66 re incarnation still delivers the 
sonic goods,  rating firm ly above average with 
the new ann. This has clearly raised the standard 
a little, though it is st i l l  probably the weakspot ,  
and  contributed to  a degree of  treble 'roughness' 
and 'splash' that might be amel iorated with a 
kinder moving magnet cartridge. Depth, focus, 
ambi ence, resolution and dynamics were al l  
l iked , bass was pretty good , though some mid 
coloration was crit icised . 

CONCLUSIONS 
Old turn wbles never die ,  and fortu nately 
Thorens are persuaded of the fact .  This rev ived 
' 1 66 yet  again takes its place near the top of its 
class ,  as a practical , sensibly engineered , and 

well balanced player. 

TEST RESULTS 
Motor section 
Tyrl' <HJtCl-l ift , hc!r-...iriv(', suhch::�:-si-; 
PbttL'r mas;;/d)lmping 2 . 5 kg/b('low avnJgt> 
F in ish and �ngine�r ing ooJ 
Type of main� C{ln nccr ing leads ___ 2 cme/phonos and earrh 
Srec·d opt km� 3 3 1h /4S rpm 

\X/1•\\' and flurrer (DIN peak wtd sigma 2) 0 .08% 
\Vow and n utter (l in pc:1 k  wtd 0 . 2 ·6Hz/6-300Hz) __ 0 . 1 5 'lM0 .06% 

Al:>s,l lutt- speed errm + 1 .4% 
Speed drift,  I hourf ln:1d variat ion % / - 0 . 1 8 %  
Srarr-ur r i m e  t() auJih le  srahi ! i sat ion 3 . S  secs 
Rumble, D I N  B \vtd .  LIR <Jvcragc (see spectrum) ____ - 7 2dB 
Arm section 
Appmx im<HC lJfcc t  ivc mass. inc screws . cxc l carrndgc ---. 7 g  
Type/mass o f  hclldshc\1 fixed 
Geomt"tric an:ur:Ky very good 
Adj ustments prnvide�l 0\"crhang, latera l ,  t i l t  
Fini:;.h a n J  engineering good 
Ease of assembly/set-up/ust' very gocxi/gond/good 
Fricrinn ,  typical  l ateral wni<.·d l  20mg/20mg 
Bias  compensation method thread & weight 
Bias  f{lrct', rimlct•nrre (set hl l . 5 g  d l ipt ical )  ___ ! 20mg/1 7 0mg 

Downfnrcc calihrntion crn•r. l gllg  0 . 2 g / - 0 .4g 

Cui..' drift .  8mm <�scent/Jcsl"cnt ____ ncgl tg ih lc .  I scc�./2 secs 

Arm rcsonaTKCS above avemge 
Suhject i\"l' sounJ tj Wl l i t y  �vcrage 
A rm d;.unping � l"lllll."' c/wt �.kcoupl ing 
System as a whole 
Size (w x d x h)lckarnncc !m l 1 d  rear ___ 4 3 x  3 5 x  1 5 cm/8 . 5 t: m  
Ease o f  ust' \"ery gond 
T\-pical acousl l c  hrc::�krhn,ugh and resonance� good 
5-uf--jl·ct iv<o: snun�.l q u a l i t\· of comr lere �ystem ___ ab.:.l\"t' <werdge 
I hun lewl/al"o l l � t l <.." fee�.lb-cKk \ ·ery gt>odfgo,,d 
V 1 hr.lt i •m ;,t;>n� i t i \ · i ry/sh<.. 'l k re::;i•ran(:e go,>d/fa i r ly  good 
bt i m;m• J typ ic.1 l  rurl"hase price .!:179 

For grafJh references see issue No. 48 



T u R N T A B L E s & T 0 N E A R 

THORENS TD316 
PORTFOLIO MARKETING L TD, RIVER WALK, TONBRIDGE, KENT TN9 IDT 

· --TEL:  (07 3 2 )  36507 1 -- · 

This new turntable is a higher-quality 
replacement for the old TDI 66, a 
deck which offered excellent value 
and has s ince been resurrected. The 
3 1 6  carries forward the established 

1 66 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 pl inth 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 st i l l  Mazak. 

Features include an electronic motor control 
with convenient two-speed switching on the 
pl inth, plus the comparative luxury of a pl inth­
mounted cue control which a llows j iggle-free 
operation despite the suspended subchassis .  The 
arm has been i mproved by replacing the old 
headshel l  with a new cast metal design , offering 
sensible cartridge fitting and a firm locking 
collar. Bias compensation is by thread and 
we ight, with downforce set by a cal ibrated dial  
and rotating counterweight . 

SOUND QUALITY 
Good points included a strong stable sound with 
good pitch and speed stabi l i ty. The bass was 
weighty and extended with the mid moderate 

in coloration and good on detai l .  The treble was 
a touch exubemnt but quite well focused. Stereo 
images were wel l  presented in the width 
dimension but lacked some measure of depth 
tmnsparency ; overal l  it sounded a l ittle less 
dynamic than top rated alternatives. 

CONCLUSIONS 
Undoubtedly competit ive, the lower cost 3 1 6  
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 wel l  calibrated and 
convenient .  In contrast to some of the compe­
tit ion , this player also offers a good lab perform­
ance and two-speed electronic motor drive. 

THORENS TD320 

TEST RESULTS 

MofOr unit/integmreJ playt"r 
Type bel t-drive, suhchassis, nwnual 
Plarrer mass/damping 3 .0k�/good 
Fin ish and engineering excellenr/very good 
Type of mains connecting le<Jds _remote transformer/plus eanh 
Speed oprions 3 3 /4Srpm 
Wow and flutter (DIN peak wrd sigma 2)  0 .06% 

Wow anJ tluncr (UN peak wtd 0 . 2 -6 H zi6-100Hz) _0 . 1 4%/0. 14% 
Absolure speed error 0 . 5 %  
Speed drift, 1 hour/load variarion <O . l o/o / � 0 . 3 4 %  
Start-up r i m e  t o  audible stahil isarion 7 .0 secs 
Rumble, D I N  B wrJ.  L!R av�rage 74/- 7 6dB 
Arm sccdon 

Approx imate effective mass, m e  screws. cxcl carrriLlge ___ 4 . S g  
Type/mass o f  headshd l fixd 
Geometric accuracy very good 
Adj ustmeiHs provided heighr/overhangllareml 
Finish and engineering uod/good 
Ease of assembly/set-up/use ___ very good/very good/very good 
Friction , typical lateral vert ical 4 5 mg/< 1 S mg 
Bias compensation method thread and weight 
Bias force, rim/centre (set to l . S g  e l l iptical)  ___ 200mg/ 160mg 
Oownforce cal ibmrion error, l g!Zg 0 .07 5 g/- 0 . 1 5 g 

Cue drift ,  8mm ascent/descent good , 1 . 5  sccsn . ;  secs 
Arm rcsonances 'Ood 
Subjective sound qual it�  onod 
Arm damping ome counterweight decoupling 
System as a whole 

Size (w x d x h)/clearance for lid rear ___ 44 X 37 X 16cm/6 . 5 cm 
Ease of use -..,.

--,-
.,
---

,-
--,-

--------!<OOd + 
Typical  acoustic breakthrough and resonances ____ vcry good 
Suhj ecr ive sound 4ual i ry  nf complete system oLxl+ 
Hum levd/<tcoustic feedback very good/very good 
Vibration sensitiv ity/shock res israncc ___ very gcxJd/average + 

Estimated typical purchase price £ 2 1 9  

For graph references see issue No. 43 

PORTFOLIO MARKETING LTD, RIVER WALK, TONBRIDGE, KEN T TN9 IDT. 

· --TEL (0732 ) 36507 1 -- · 

The 320 is the top model in Thorens' 
new series, and is also avai lable 
without arm (32 1 ) .  Fol lowing in the 
footsteps of B&O and Phil ips ,  
Thorens have chosen to replace 

their usual coil spring suspension with one using 
flat leaf springs , these hung or cantilevered from 
the chassis al lowing free movement . Centration 
and consistency are thus improved and the 
springs are easy to adj ust from above. 

The massive pl inth is of sol id  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 d irectly switched . 

The 320 is engineered to a high standard with 
excellently toleranced main bearing and part i­
cularly good finish. The l id now sports spring 
loaded hinges . I t  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 j udder-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  rej ected . No part icular 
emphases were detected in the frequency range. 

Wow and flutter was a very low 0 .06% . The 
separate figures for wow and flutter were wel l  
balanced , while speed accuracy was good,  and 
s lowing under load a mild 0 . 25 % .  This player 
also provided quite good res istance to shock 
though the chassis  proved to be a trifle 'whippy' 
in the rotational  mode. 

SOUND DUALITY 
Performing very wel l  inilie l istening tests ,  the 
320 provided a stable, focused sound , with a 

feeling of substantial weight and solidi ty. Stereo 
images revealed fine depth and space while the 
pitch and rhythm were wel l  maintained . 
Acoustic feedback was very low, while the player 
was also not too critical of s it ing,  a good sign. 

CONCLUSIONS 
The 320 series improves on the tradit ional 
strengths of the TD 1 60 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, belt·drive, subchassis 

Platter mass/damping 3 .  7kg/good 

Finish and engineering excellent/very good 
Type of mains connecting leads 2 core 
Speed options 3 3/45 rpm 
Wow and flutter (DIN peak wtd sigma 2) 0.06% 
Wow and flutter (UN peak wtd 0. 2-6Hz/6-300Hz) _0.1 %/0. 1 %  
Absolute speed error - 0. 1 6 %  
Speed drift, 1 hour/load variation < 0 . 1 % / - 0 . 2 5 %  
Smn-up t i m e  t o  audible stabil isat ion 8 . 7  secs 
Rumhlc, DIN B wrd,  LIR avemge 7 6dB 
Size (w x d x h)/cleamnce for l id  rear ___ 44 x 3 7 x 1 6cm/6 .5cm 

E a s e  of use ood 
Typical  acoustic breakthrough and resonances ____ very good 
Subjective sound qual ity  of complete system ____ very good 
Hum levl:'l/acousric feedback very good/very good 
Vibration sensitivity/shock resistance ___ very good/fairly g(Xld 
E.Himaced typical {'urchase prict: 3 1 9  
*supplied u1irhow arm (TD32 1 BC) 
For graph references see issue No. 43 
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GOES MONTHLY! 
It 's  not often we toot our own trumpet . For years 
Hi-Fi Choice has quietly gone about establishing a 
reputation as this country 's  best respected 

microcomputer bug and is b ounding ahead in a 
way that would have been unthinkable a few 
years ago. 

journal of hi-fi review and analysis.  One that 's  the 
envy of the British and world magazine press alike . 

There has never been a greater need for an 
expanding publication that is able to absorb the 
avalanche and convert it into digestible form . 
With its pedigree of authority and experience, the 
b igger and better Hi-Fi Choice is setting out to do 
exactly that . 

So why bother to change? Well , thanks in part to 
the CD revolution , interest in hi-fi is as never 
before . Products are appearing in the shops at a 
faster and faster rate. Technology has caught the 

3 6  

WELCOME TO THE N EW HI·FI CHOICE I 

Every month, our large-format editions will offer 
.A An analysis of in depth tests on over 600 hi-fi 
products - the UK 's most comprehensive directory 
of fully tested equipment . 

.A Features that will hold you to the leading edge 
of sound . 

.A News, views, punditry and predictions . 

.A Large scale multiple/comparative tests. 

For instance, featured within our first new 
edition you will find 
.A Complete reviews of 40 loudspeakers . 

.A Full tests on 1 0  budget CD players . 

.A An ear-splitting overview of up to 1 0  CD ' Yuppie 
Blasters ' . 

.A Plus - lots, lots more. 

THE TIME HAS COME 
Whether you ' re planning t o  b uy equipment now ­
or are simply staying in touch for the future - you 
cannot afford to miss the most important event in hi­
fi publishing for years. 

The first of our new, monthly editions 
will be on sale November 6th. 

DON'T MISS IT! 

I I 



c A R T R I D G E s 

A&R C77 
A&R CAMBRIDGE L TD, DENNY INDUSTRIAL CENTRE , W ATERBEACH , CAMBRIDGE CBS 9PB. 

· --TEL : (0223 )  861550- · 

A &R's original cartridge policy was 
to take a fairly conventional 
mov ing magnet design and 
specify a very high quality stylus 
(We inz 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 l ittle 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 ampl ifier 
input capacitance is quite uncritical (250pF 
increase adding !dB to treble level ) .  

Frequency response showed a fairly obvious 
broad 3dB suckout in the mid treble, followed 
by a mild rise to the 16/17 kHz resonance. 
Channel balance improved steadily towards high 
frequencies, and the overal l  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 HF. Tracking abi l ities 
were fine. 

SOUND QUALITY 
The measured frequency balance was quite 
obvious in the sound quality, but this is 
something of a compl iment to an inherently 
very clear and clean sounding cartridge, which 
in many respects sounds most impress ive 
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 
impress ive, 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 
compatibil ity 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 
Srylus rype spherical 
Stylus inspection result  confirmed, well moumcd 
Output Level (1kHz,  S cm/s) 3 . 7 5 mV 
Relative output (OdB = lmV/cm/s) ldB 
Channel balance 0 .85dB 
Channel separation (L ,R)  2 8 . 5 .  28 .8dB 
Tracking abil ity (L,R) 80,80�m 
Frequj!ncy response l imits 100Hz-5 Hz + I ,  - l .SdB 
Frequency response l imits 30Hz�20kHz + I ,  - 9dB 
Stereo Separation L on R lOOHz, 3kHz,  10kHz __ 22, 1 1 .  22dB 
Stereo St:>paration R on L 100Hz, 3kHz, IOkHz __ 28 ,  24 ,  22dB 
Channel diff. from graph, lOOHz, 1kHz,  IOkHz _ _  O.I ,  0 . 5 ,  ldB 
Test tracking weight , loading l .Sg,  300pF 
LF resonance frequ�ncy, 1 2 .5g  arm (vert , lat) ___ IO ,  \0 .3Hz  
Estimated compliance (vert, !at) 16 ,  1 5cu  
Recommended arm effect ive mass 6-16g 
LF resonance rise ,  l l . S g  arm (vert , lat)  _____ 1 4 . 5 ,  12dB 
Typical sell ing price £20 

For graph reference see issue No 43 

A&R CAMBRIDGE LTD. �N���u!!¥£�.� !�SCH , CAMBRIDGE CBS 9PB. 

· --TEL (0223 )  861550-- · 

P opular on the UK market for a 
number of years , A&R have j ust 
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 wil l  continue to remain 
available in paral lel .  

This  is a conventional - even s lightly old­
fashioned - moving magnet design , maj oring 
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 s l ightly higher 
E suggesting a typical production tolerance. 
Under the microscope, the P had a fine four­
faceted ' line' grind on a small nude stone ; fin ish 
and alignment were both very good . Our review 
sample of the E had a poor quality diasa-shank 
pseudo-el l iptical tip, virtually unpolished and 
poorly aligned , though we would be surprised 
if this was not an isolated aberration. 

LAB REPORT 
Tracking abi l ities are fine. The P gave the better 
separation measurements, but the spectrograms 
were very similar, showing s light 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 wel l  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 
l iked the 'scale', richness and good transparency, 
but focus and dynamics seemed 'softened' 
somehow, and the sound seemed less 'bouncy' 
and l ively 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 l ine (pseudo-el l iptical) 
Stylus finish/al ignment v good/v good (poor/skew) 
Output Level ( 1kHz,  S cm/s) 3 .9mV 
Relative output (OdB = l mV/cm/s) ldB 
Tracking ability (L,R) >80, >80�m 
Distortion 300Hz (lat + 9dB, verr + 6dB) ___ - 481- 34 ( - 35 )dB 
Frequency response IOOHz.SkHz + I , -2 ( - 2 . 2 )dB 
Frequency response l imits  30Hz-20kHz _+ 3 ,  - 2 . 3  ( + 2 ,  - l .6)d.B 
Stereo Separation 100Hz,  3kHz ,  10kHz _3 2 ,  30, 29 (27 , 30, 25 )dB 
Channel difference 1kHz,  10kHz I ,  0 .6 ,  (0 .8)JB 
Test tracking weight, loading l .Sg,  250-400pF 
LF resonance frequency, l l g  arm 7 .3 (7)Hz 
Estimated compliance 24 (26)cu 
Recommended arm mass/damping 4-9g (3-Sg)/none 
LF resonance rise, l lg arm 15 ( 1 3 )dB 

Typical sell ing price £57 .50  (£4 7 . 50 )  
For graph references see issue No. 48 
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c A R T R I D G E s 

AUDIO TECHNICA AT95E 
AUDIO TECHNICA (UK) L TO, TECHNICA HOUSE , LOCKWOOD CLOSE, LEEDS, LSI I  S UU. 

· --TEL (05 3 2 )  7 7 1441 -- · 

This cartridge is awkwardly not a 
catalogue item - it's only sold in 
bulk - and appears on dealers' 
shelves at various prices . Sitting j ust 
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 s imilar to most £40 cartridges ,  so the 
dealer does.n'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 j ust the right compliance to match most 
popular arms. The cheap shank-mount el l iptical 
stylus is decently finished and wel l  a l igned.  

LAB REPORT 
Tracking ab i l i t ie s  were re asonable ,  and 
separation quite good.  The response is a sort of 
triple-humped rollercoaster of a ride, from + 3dB 
at 20Hz to - 2dB at 1 5 kHz - not exactly 
neutral or extended, but controlled for al l  that. 

H igh capacitance loading will 'brighten' the 
treble a l ittle. 

SOUND QUALITY 
Without direct comparison with Basik, AT1 05s 
etc, the 95E sounded pretty good : l ively and 
dynamic,  a bit rich and 'heavy', but also quite 
clear and open . Treble lacked refinement and 
extension, but the overal l  balance sti l l  deserved 
an averdge rat ing, which is fine for the price. 

CONCLUSIONS 
Ramming home the message that it may be 

better to spend a little more on turntable and 
tonearm and a l ittle less on the cartridge, the 
95E is an ideal 'starter model'  that responds well 
to good players . After all , a cartridge with a 
rather l imited 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 h igh o/p m-m, 7 .2g  

Sty lus  type shank mounr; detachable 
Stylus tip geometry medium res dl iprical 
Stylus finish/a l ignmcnr good- /good + 
Output Level ( 1kHz ,  Semis) 4 . 7 mV 
Relative output (OdB = 1 mV/cm/s) OdB 
Trncking ability (L,R) 80, 75�m 
Disrunion 300Hz (lat + 9dB. verr + 6dB) ___ - 45dB/ - 3 6dB 
Frel{ucncy response IOOH:-5kH: + 1 . 5 .  - 1 .6dB 
Fre4uency response JOH:-20kHz ___ + J j ,  - 6dB (see text) 
Stereo Sepamtion lOOHz,  3kH:, 10kHz 30,  32,  26dB 
Channel difference 1kHz ,  10kHz 0 . 2 .  0 .4dB 
Test tracking weight ,  loading 1 . 8g, 250pF 
LF resonance frequency, l l g  arm 8 .8Hz 
Estimated compliance (ven ,  lat )  18cu 
Recommended arm mass/damping 8-14g,  none 
LF resonance rise, llg arm 14dB 
Typical purch<asc price see preamble 

For graph references see issue No. 48 

AUDIO TECHNICA ATl lOE 
AUDIO TECHNICA (UK) L TO, TECHNICA HOUSE, LOCK WOOD CLOSE, LEEDS LSI I  SUU 

· --TEL (05 3 2 )  7 7 1441-- · 

T his conventional low cost (£1 7 )  
magnetic cartridge shares bodywork 
and the LC-OFC (linear crystal) 
wiring with the 1 05 and 1 1 5£ .  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 e l l iptical stylus looked suspiciously 
spherical under the 'scope - a curious 
j uxtaposition with the test ' 1 05 . .  

Compliance is pretty sensible, suiting a wide 
range of arms , though better class turntables are 
to be preferred as there is l ittle 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 prov ide 
suitable loading, though experimentation with 
a l ittle extra m ight pay off in some systems. 

Frequency response  dow n t i l ted  q u i te 
noticeably until some capac itance was added , 
when a good overal l  response to 14kHz was 
obtained. Channel balance error was a less than 
impressive l . ldB, though the match between 

38  

channels was quite close. Even a t  the fast writing 
speed the response traces were pretty smooth , 
with only a couple of minor 'glitches'. 

Separation was very good considering the 
modest price of this model ,  only mildly 
asymmetrical and showing a S dB improvement 
at high frequencies over the cheaper ' 1 05 .  

SOUND QUALITY 
This extra treble was immediately apparent in 
the l istening tests, providing a significantly 
' l ivelier' sound than the ' 1 05 .  With high 
capacitance loading , the cartridge could sound 
rather  b r i t t l e  and aggre s s ive ,  so  the  
recommendation for low capacitance should be 
fol lowed.  The sound was quite 'fast', 'firm' and 
'bouncy', with a good overall balance, but a mild 
'steely' coloration was also described. 

CONCLUSIONS 
This exceedingly wel l  balanced budget cartridge 
is a very capable performer, with few grounds 
for technical criticism , a sound quality that 
more than stands up to scrut iny, and 
performance more than able to do j ustice to 
better quality turntables. Whether the LC-OFC 
wire actually is a worthwhile 'magic ingredient' 
remains a moot point , but the ' 1 1 0£ is clearly 
a very competit ive package wel l  deserving 
recommendation . 

TEST RESULTS 
Type, mass moving mgnet 7 .lg  
Sty lus  type el l ipt ical  
Stylus inspection result  pherical! 
Output Level ( lkH: ,  S e mis) 4 .0mV 
Relat ive output (OdB = lmV/cm/s) OdB 
Channel balance l . ldB 
Channel separnrion (L,R) 30 .  JOdB 
Trncking abil ity (l,R) 80,  7 8�m 
Frequency response from graph 100Hz-5 kH: ___ + 1 . 5 .  - 2dB 
Frequency response from graph 30H:-20kH: ___ + 1 . 5 ,  - 7 dB 
Stereo Separation L on R SOH:. 3kH: .  10kH: __ 3 3 ,  36, 32dB 
Stereo Sepamrion R on L 80Hz.  JkH: .  IOkH: __ 36 ,  39 ,  3 3 JB 
Test tracking weight , loading 1 . 8g, I S OpF 
LF resonance frequency, 1 3 . 5 g  arm (vert, !at) 9 ,  9Hz 
Estimated compliance (vert , !at )  1 5 . 15cu 
Recommended arm effective mass � - 16g 
LF resonance r ise ,  I J . Sg  arm (vert , lat)  1 4 .  \6dB 
l)'pical selling price £17 

For graph reference see issue No 43 



c A R T R I D G E s 

AUDIO·TECHNICA AT3200XE 11 
AUDIO-TECHNICA (UK) LTD. LOCK WOOD CLOSE , LEEDS LS I I  S UU. 

· --TEL (05 3 2 )  7 7 1441 -- · 

The ' 32 00XE Il is a high output 
mode l ,  though our computer 
seemed to become confused and 
came up with what was presumably 
a spurious reading indicating a 

'mid-output', this was not corroborated in 
practice. The body is fashioned in a polystyrene 
regrettably redolent of the unpainted toys which 
fall out of cereal packets, and the mounting lugs 
in particular did not feel part icularly rigid . In 
fact the complete generator mechanism can be 
unplugged from the mounting section, a feature 
of dubious value which does nothing to preserve 
mechanical integrity. Furthermore, the mount­
ing plate only contacts the headshell  over a 
comparatively small  area .  

Sensible and symmetrical compliance ratings 
suit a wide range of tonearms,  while the l ack 
of s ignificant low frequency damping suggests 
that best results will only be obtained when a 
respectable qual ity turntable  is being used.  
Tracking was adequate at a reasonable down­
force, though the stylus shape and al ignment 
left something to be desired .  

LAB REPORT 
Moving coil carrridges , high or low output ,  are 
unaffected by pre-ampl ifier loading differences . 
The measured response of the '3200 was 

promis ingly even and extended, though s igni­
ficantly downti lted from bass to treble. In­
adequate structural rigid i ty is  ind icated by the 
'gl i tches' which may be seen at 800Hz and 
1200Hz, though the high frequency region looks 
remarkably wel l  control led for such a modestly 
priced m-e design . 

Promising results for stereo separat ion , with 
an even trend gently reducing either side of the 
midband , was marred by s ignificant asymmetry 
between the channel s .  

SOUND QUALITY 
Given that this is perhaps the cheapest moving­
coil generally available, it auditioned better than 
appearances m ight have suggested . Results were 
somewhat incons istent ,  but  the consensus was 
only a l ittle below the overal l  average, which 
is a more than reasonable result cons idering the 
price. 

The 'laid back' balance is one notable charac­
terist ic ,  and the abil ity to convey convincing 
'space' was praised . The bass gave good detail 
and articul at ion , but could also sound a l ittle 
'heavy' and 'detached'. The treble was wel l  con­
trolled, if lacking the fine resolution of some 
more exotic models .  

AUDIO TECHNICA ATF3 

CONCLUSIONS 
Son ically the '3200 represents a valiant and at  
l east partly successfu l  attempt to present 
moving-coil qual ities at an affordable price and 
in a convenient high output form . The mech­
anical engineering and presentation let it down 
somewhat, but the generator has become im­
pressively refined after a number of years' 
development . It  faces stiff competition from the 
best moving magnet designs at the same sort 
of price, but manages to offer a very credible 
alternative. 

TEST RESULTS 
Type. mass ________ h igh output nw\· ing co i l  4 . 3 g  
Sty lus type dlipt ical 
Stylus inspection result  l n�l ifft'rent �hapelal ignrnent 
Output Level ( 1 k H z , S emis) 0 . 9 mV 
Relat ive output (OdB = lmV/cmfs) \ 3JB 
Channel balance 0.4dB 

Channel sep<JrJt iDn (l .R)  3 0 .  2 4 . \ J B  
Tmc k ing  a b i l i t y  (L ,R)  7 6 .  7 3JAm 
Frequency response l i m its IOOH:- 5 H z  + 1 . 5 ,  - 2d B  
Frequency response l i m i t s  10Hz-20k H z  + 1 . 5 ,  - 2d B  
Stereo Separat ion L nn R 1 001-l z ,  3 k f  l z ,  1 0 k H z  3 2  5 2  38JB 
Stereo Separation R o n  L \ 001-1 : ,  3kHz,  !OkH: _ _  2 8 .  32 ,  27JB 

Response l i m its ref computer mean,  l k H z- 1 5 k H :  _ + 1 . 5 ,  - 1 . 5dB 
Rcsp0nse l i m its  rcf corn purer me;m , 1 k Hz-20k H z _ + 1 . 5 ,  - 1 . 5 J B  
Test t m c k i n g  weight ,  loading 1 .7 g ,  n .a .pf 
L F  reslln<lnO." frequency, 1 1 . 5 g  arm {wrt.  l a t )  9 ,  9 H z  

Est imated c o m p l i a n c e  ( v e r r .  \ a t )  1 8 .  1 8 c u  
Recommended arm effect ive m<�ss 6-ISg 
LF res(mance rise, 1 3 . Sg arm (vert , Ln) 1 6 ,  ! 6d B  
Tvpica l  sel l ing price £4 3 

For graph reference see issue No. 43 

AUDIO TECHNICA (UK) L TD, TECHN ICA HOUSE. LOCKWOOD CLOSE. LEEDS LSI I  SUU. 

· --TEL (0 5 3 2 )  7 7 1441 -- · 

This newish low output moving­
coil model (£70) from Aud i o  
Technica has no resemblance to 
earlier models they have marketed.  
The sty lus assembly is fixed in the 

generator system ,  which is glued together from 
high quality, tough plastic mouldings. This i s  
then fixed in  a small cast-metal mounting 
bracket with full circular lugs to enable tight 
headshell mount ing.  

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 requ ired . Compliance 
is quite moderate, though a little on the high 
s ide for some of the heavier arms around.  A 
beautiful tiny naked diamond tip was properly 
finished and fitted , its true el l iptical form 
accurately a l igned . 

LAB REPORT 
Tracking abilities were fine with scope for 
additional improvement if need be. Distortion 
measured very we l l ,  hut channel separation was 
average, if reasonably  consistent .  Substant ia l  
ultrasonic spuriae were generated . The response 
rrace showed a channel discrepancy of 0 . 5 - ldB 

over much, but  not  all  of  the band . The 
presence droop was held to j ust ]dB while the 
recovery peaks a little early at 10kHz ,  which will 
be incl ined to add a l itt le treble 'sting'. 

SOUND QUALITY 
Despite one dissenter, the ATF3 atta ined a 
'good' rat ing , which ind icates a very fine  
performance for the price. The anticipated h igh 
frequency 'untidiness' recei ved comment ,  as d id 
a certa in  l ack  of bass author i ty. But the overal l  

sound was b ig  and generous ,  with a l ively pace, 
good frontal focus and width , and quite good 
depth and transparency. Appeal ingly inform­
at ive, it could also sound a little 'coarse'. 

CONCLUSIONS 
Combining fine subj ective performance with 
good build and tip quality, one can overlook the 
s l ight  techn i c a l  weaknesses  and fi rmly  
recommend thi s  model ,  as offering a near ideal 
balance for the price. Some care should be taken 
to ensure tonearm and pre-amp compatibil ity. 

TEST RESULTS 
T\·pe, mass ------------,

-
l ow olr m-e,  S g  

Stylus rype nude low mass,  fixed 
Stylus tir geometry true el l ipt ica l  (0 .2 x 0 . 7 )  
St'y· ! us finish/al ignment v good/excellent 

Output Level ( 1 k H z ,  5 c m /s) 0 . 2 5 mV 
Re lat ive output (Od.B = 1 mVIcm/-.,) - 26dB 
Trac k i n g  ahi l i ty  (l ,R)  >80, >S01-m1 

OisturTiPn 300Jlz ( 1at + 9dB, verr + 6JB) ___ - 50dB/ - 36dR 
Frequency response 100Hz- 5 k H z  + 0 . 5 ,  - 0 . 2 d B  
FretjU('ncy response 3 0 H z-20k H z  + I ,  - 0 . 3d B  

Stereo Separat·ion 100Hz,  3 k H z ,  1 0 k H z  2 1 ,  2 5 .  2 1 d B  
Channel difference 1 k Hz , 1 0 k H z  0 . 2 ,  0 . 8d B  
Tt>st tracking weight , lt 1ading --�---�-- 1 . 5 g ,  n/a 

L F  resunance frequency, l l g  ann 8 H z  

Esum::ned cnmpl iancc 2 2 c u  
ReC('mmenJed a n n  tn<Jss/damping ·---�·--4 - l lg ,  nnne 

L F  resonance rise.  l l g : u m  ------�------ 1 4dB 
Tvrica \  o.;e [ ] ing pnce ---�------------i 7 0  

For gratJh references see issue No. 48 
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DE F I N ITIVE 
PE RFORM E R  I I I 

Ac ross the wo r ld  the SM E Se r ies  V prec i s i o n  
p ick- u p  a r m  i s  n o w  the  stan d ard b y  w h ich  
other  arm s are j udged . 

H o l d e r  of japan's coveted H i -F i  Co m po n e nt 
of the Year Award its pe rfo r·mance i s  not an 
acc i d e nt its re putat i o n  not a market w h i m .  
b ut the pred ictab le  outco m e  of i n novat i ve 
des ign  a l l ied with m o re than a q u arte r of a 
ce nt u ry of h igh q ual ity man ufact u r i ng 
expe n e n ce .  

Ow ners h i p  of  a Se r ies  V offe rs the se r i o u s  

aud ioph i l e o r  profess iona l  u se r  deep a n d  
l ast i n g  sat i sfact i o n .  Its deve l o p m e nt a n d  
many spec ia l  feat u res  are d e scr i bed i n  a 
fo u r- page co l o u r b roch u re w h ich  we sha l l 
be happy to se nd you on req uest .  

SM E L i m ited 
Stey n i ng, Su ssex BN4 3GY 
Te l e p h o n e :  (0903 ) 8 14 32 1 
Te l ex:  877808 

Among SME dea lers spec 1 a l 1 s 1 n g  
i n  Senes  V are: 
Abso l ute So u n d  & Video 
Aco u st i c  Arts 
Aud 1 ouaft 
Aud 1oscen e  
A u d i o  Exce l l e n ce 
Aud 1o  T 
Beechwood Aud io 
Doug B rady H 1 -F 1  
The Comfl ake Shoo 
G raham's  H 1 -F 1  
Hampsh 1 re Aud 1o  
Harrow Aud io  
H i - F i Car-e 
H i - F 1  Corne1· 
Hi-F 1  Expenence 
Horn s of Oxford 
l m age H 1 - F 1  
james Ke rr & C o .  
Kj Le1 s u reso u n d  
L i ntone Aud 1 o  
M i d land H 1 -F i  Stu d i o  
T h e  M u SIC Room 
Phonog raph 
The P 1 newood M u si c  Company 
Radford H i -F 1  
Read i n g  Hi-F 1  Centre 
Sou n d  Orga n 1 sat 1on 
Sou n d s  Expe n s 1 ve 
Spald i n g  E lectr ica l  
Stafford H1-F 1  Stu d i o  
Stud i o 99 
Subjective Aud1o 
Teleso n i c  
U n i l et Prod ucts 
W i l m slow Audio 
Ze u s .llud i o  

The best p1ck-up arm in  the world 



c A R T R I D G E s 

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

· --TEL (07 5 3 )  888447-- · 

D en on were busying away making 
' 1 03 moving coil  cartridges for 
Japanese domestic and broadcast 
customers while throughout the 
rest of the world only Ortofon 

stuck doggedly to the m-e principle. 
Now we have two very competit ively priced 

high(ish) output models .  The £60 DLl 1 0, 
fin ished 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 ell iptical tip stylus of 
low mass was fitted.  

Cartridge mass is quite low, so a medium com­
pliance at a sensible l .Sg 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 1 -2kHz region , but there is 
no other ground for criticism apart from noting 

the normal overall  downti lt ,  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 l istening panel seemed to be passing 
through a posit ive phase when the ' 1 1 0  was pre­
sented and were generally enthusiastic, praising 
the clarity and dynamics, a generally neutral 
balance, and fine midrange proj ection . M inor 
concern was raised at the qual ity of the bass, 
which some felt sounded mildly disassociated 
and detatched . 

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

DENON DL103 

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 1 10 
sailed through our subj ect ive and obj ective test 
programme with consummate ease. I t  deserves 
firm recommendation as a fine all-rounder 
which is very l ikely 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 0mpur flhl\' ing coil 4 . 8g 
Stylus type aJ\·<mceJ dl iprtcal  
Stylus inspection resul t  ___ sma l l  nudt: strme, wdl al igned 
Output Level ( 1kHz ,  'icm/s) l . S mV 
Relative output (OdB = lmV/cm/s) SLlB 
Channel balance 0 .4JB 
Channel separat ion (L.R) 10 ,  30dB 
Tmcking abil try (L,R) 80, 7.SI1m 
FtelJuency response l imits  \OOHz-5 !-1: + 1 . 5 ,  � O . SJB 
Frcljuency response l imi ts 30Hz-20kHz +I .5 , - l . SdB 
Stereo Sepamnon L un R 80Hz,  3kHz, 10kHz __ 29 .  1 8 .  10JB 
Stereo St>paration R on l 80Hz,  3kHz, 10kHz __ 36 ,  47,  1 1JB 
Test track ing weight,  loading l .Sg, n/apF 
LF resonance frequ.:ncy, 1 2 . 5 g  arm (verr, !at )  10 ,  9Hz 
Estimated compli<mcc (wrr,  !at )  15 ,  19cu 
Recommended arm d"feCiive mass 6 - 16g 
LF resonance r i se ,  1 3 . 5 g  arm (vert , la t )  l l ,  12dB 
Typical sell ing price £60 

For graph references see issue No 4 3 

HAYDEN LABORATORIES, HAYDEN HOUSE, CHILT ERN HILL, CHALFONT ST PETER.  BUCKS . 

· --TEL (07 53 )  888447 -- · 

0 
ne of the oldest models sti l l  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 maj or 
contribution towards the rev ival of the genre. 

I t  is a large but quite solid and heavy cart­
ridge, with large headshell contact area but half­
c ircle 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 1 03 directly 
into moving-magnet inputs, but most users wil l  
find it provides plenty of urge for m-e inputs . 

Frequency response showed a fairly modest 
2dB downtilt through the midrange, and a slight 
flattening out at 7 -8kHz.  In fact a straight l ine 
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 
leve l .  However, the response was 2dB 'brighter' 
if taken at the outer grooves ,  a function of the 
l imited scanning radius of the spherical tip. 
Channel balance was pretty good , and the 

response was smooth, with j ust a t iny 900Hz 
'gli tch' and some bass unevenness. 

Separation generally exceeded 30dB across the 
bulk of the band , reducing somewhat at the 
extremes, and 2 .5 g  tracking weight (no problem 
with the large footprint area of a spherical tip) 
provides adequate tracking abilities and extra­
ordinary groove stabi l ity - 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 l ivel iness, 
coupled with a firm and powerful bass. Treble 

can be incons istent ,  and generally sounded a 
l ittle rolled off, while the midrange extended 
the good clarity es tabl ished through the bass. 

CONCLUSIONS 
Spherical styl i  may be unfashionable, but they 
have always worked exceedingly well in the 1 03 .  
Once again this stalwart shines out from the 
pack, and furthermore offers fine value for 
money and general (moving-coil) compatibility. 

TEST RESULTS 
DENON DLJ03 

Type, mass lmv ourput moving coil ,  S . S g  
Srylus rype spherical 
Stylus inspection resulr ___ small v. short shank ,  d iagonal set 
Output Level ( 1kHz ,  Sc m/s) 0 .44mV 
Relat ive output (OdB= lmV/cm/s) 19dB 
Channel balance \ .OdB 
Channel separation (l ,R)  29 . 7 , 2 8 ,  24JB 
Tracking abi l i ty (L,R) 7 5 ,  RO�m 
Frequency response l imi ts 100Hz-5 kHz  + ; ,  - I  dB  
Frequency response l im i t s  30Hz-20kHz + 1 . 5 ,  - 3dB 
Separation L on R lOOHz,  3 H-Iz, 10kHz 32,  3 1 ,  26dB 
Separation R on L lOOHz, 3 k H z ,  10kHz ____ 25, 32, 26dB 
Channel Jiff. !OOH,, 1 kHz .  10kHz 0 .  0 .  0 . 5dB 
Tesr tracking weight ,  loading ________ 2 . 5 g ,  n . a .  
LF resonance frequency, 1 2 . 5 g  a r m  (verr , !at)  10 10Hz 
Estimated compliance (vert , \at )  IJ ,  IJcu 
Recommended arm effective mass 6-16g 
LF rcson<mce rise,  1 2 . 5 g  arm (vert , lar) 1 5 ,  1 3dB 
Typical  sell ing price £90 

For graph references see issue No 43 
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c A R T R I D G E s 

DYNAVECTOR DVlOX IV 
0YNAVECTOR UK, 1 1 7  KINGS ROAD. LONG OITTON, SURBITON KT6 5]E . 

· --TEL 01-398 8 7 1 0-- · 

This l ightweight high output moving 
co i l  from Japanese spec ia l i s t  
Oynavector is the latest in a long 
series of I OX 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 l ittle vulnerable to accidental damage, 
and the stylus is a fine quality nude el l iptical 
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 s l ightly short 
of the target despite the reasonable L 7 g  
downforce. 

LAB REPORT 
Output level is lower than most models intended 
for moving magnet inputs , but was st i l l  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 'gl itches' to cope with at 600 and 
800Hz.  Channel balance showed some O .SdB 

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

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

SOUND QUALITY 
Bass was felt to be s l ightly overdamped , with 
mild upper bass richness combining to give an 
impression of s l ightly l imited extension . The 
mild treble peak was audible as a s l ight 
'brightness', and emphas ised by 'smearing'. 
Midmnge focusing was very good , and this 
tended to draw attencion away from the 
l imitations at the extremes. Stereo seemed a 

GLANZ MFG l lOEX 

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. Tmck­
ing ability is less its forte than groove stab i l ity, 
yet damping should be sufficient to ensure 
successful widespread compatibil ity, so firm 
recommendation is clearly indicated . 

TEST RESULTS 
Type, mass h igh output nwving-cod 4 . 5 g  

Styus type nude e l lq:.'lt ical 

Stylus inspection resul r  ___ good small  rectangular secrion 
Outpur Levd (1kHz, 5cm/s)  2 . 3 5 mV 
Rcl<mve output (OdB = lmV/cm/s) 4dB 
Channel balance 0 . 4dB 
Channel sc;:pararion {L,R) 2 6 . ! .  30dB 
Tracking nbi l i ty  (L,R) 80.  7 7J.Am 
Frequency response l im i ts 10011:- ) H :  + 1 . 5 .  - l dB 
Frequency rcspt"�n��: l im i t s  30Hz-20kH: + 2 .  - 2dB 
Srereo Separation L on R lOOHz, 3 k H : ,  !OkH: __ 23. 3 2 .  23dB 
St�r�o Separation R un L 10011: ,  J k ll: , IOkll:  __ ) ) ,  3 5 ,  10dB 
Channel d i tl fwm graph. lOOHz .  l kH : ,  !OkH: _0 . 5 .  C . 5 .  0 . 5dB 
Tesr  tracking weight, loall mg 1 . 7 g .  n .a .  
L F  resonance fre4uency, 1 2 .5 g  arm (vcrr, lat) ___ \ ] ,  1 2 H :  

EsnmateJ compliance (wrt,  bt) 12,  !Ocu 
Recommended ann cffeu ivc mass 8-18g 
LF resonance rise, 1 2 . 5 g  arm (vcrr, lar) well Jampcd 
Typ1ca l  se l l ing price 60 
For graph references see issue No 43 

PRESENCE AUDIO, THE OLD POST HOUSE . PLUMMERS PLAIN ,  HORSHAM , WEST SUSSEX. 

· --TEL (0403)  7 6 7 7 7-- · 

P erhaps less readily available than they 
were a few years ago, Japanese manu­
facturer Glanz make a comprehensive 
range of 'Moving Flux' (loosely mov­
ing magnet) and moving-coil cartrid­

ges in the low and medium price ranges . The 
MFG 1 l OEX is a £24 moving magnet model ,  
which a s  it  happens was the first Glanz model 
to come the way of the reviewer. 

Substantial in s ize, construct ion seems well­
founded , and the stylus assembly fixes in quite 
precise ly. The stylus itself, a s imple ell ipitical , 
showed an indifferent standard of polish. The 
semi-circular lugs seem strong enough for rigid 
fix ing , and a reasonable headshell  contact can 
be made despite a superfluous centre trim piece. 

Output leve l is sufficient for all  moving 
magnet inputs , and different loadings have little 
effect upon response. Mechanically, the 1 J OEX 
should suit most tonearms , and gave good 
track ing abil ity at a sensible L 7 5 g  downforce. 
The discrepancy between the s ize of horizontal 
and vert ical resonances is cunous as the fre­
quency is identica l ,  though it is impossible to 
predict cause or effect . 

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

42 

duced a flatter total response at the expense of 
a sl ightly more exposed, but effectively ultra­
son ic ,  treble peak. The difference amounted to 
only about ldB and may probably be safely 
ignored.  

Sepamtion was mther d isappointing by the 
standards of most of today's cartridges, reaching 
only 24dB on one channel , 3 0dB on the other. 
Ultmsonic spuriae were reasonably well down . 

SOUND QUALITY 
Subj e c t i v l y  m a rg i n a l l y  preferred w i t h  
capacitance loading , the Glanz was warmly re­
cieved by a panel who admittedly appeared to 
be in a generous mood at the time of its pre­
sentation . Tonally described as a little 'bright' 
not unlike CD, the midrange sounded l ively if 

sl ightly coloured, the bass detailed if a little slow, 
and the treble clear with only sl ight over­
emphasis at times . 

The 'average' ratings were very good consid­
ering the modest enough price of this modeL 

CONCLUSIONS 
The MGF- 1  J OEX doesn't define any new stand­
ards in technical performance, but nevertheless 
it del ivers a very competit ive sound deserving 
recommendation . If typical of Glanz cartridges 
in general ,  the rest of the range should also be 
worth exploring .  

TEST RESULTS 
Type, mass movmg nux (magnr:r) S . Sg  
Stylus type e l l iptical 
Stylus inspect ion result  ·nnple e l l ipse, ind ifferent pol ish 
Output Level  ( 1kHz,  5cm/s) 3 . 4mV 
Relative output (OdB = l mV/cm/s) - ldB 
Channel balance 0 . 5dB 
Chnnnel sepamrion (l ,R)  20,  16dB 
Tracking abilny (l.R) 80, 80,um 
Frequency response from graph IOOHz-5 1-iz + I .  - !dB 
Frequency response from graph 3 0Hz-20kHz ___ + I .  - 4dB 
Stereo Separation L on R 80Hz, 3kHz .  10kHz __ 24. 24, 22dB 
Stereo Separation R on L 80Hz,  J kl-lz, 10kHz __ 32 .  30 ,  2;dB 
Response l imits  ref  computer mean. l k H z-1 5 k H :  _+ 1 . 5 .  - 1 . 5 dB 
Response l inms ref comrutcr mean . l kH:-20kH:_ + 3 . 5 ,  - 1 . 5 dB 
Test trackmg wctghr. loaJmg ! . 7 5g ,  ! OOpF 
LF re�onance fre4uenc\·. ( 1 3 . ) g  arm) {wrt ,  !at) 9 .  9H:  
EsrimareJ compliance ( n: r t .  ! a t )  1 6 ,  16c u 
Recommended arm effect t \'C mass 6-16g 
LF resonance rise, { 1 3 . 5 g  arm) (vert . la!) 9 .  14dB 
Typicnl  sel l ing price .£24 

For graph references see issue No 43 



c A R T R I D G E s 

GOLD RING EPIC 
GOLDRING PRODUCTS L TD, UNIT 8, GREY FRIAR'S RD, MORETON HALL IND EST, 

· --BURY ST EDMUNDS IP3 2 7DX. TEL (0284) 7 0 1 101-- · 

This well established budget cartridge 
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 e l l iptical 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 
P lenty of output for the least sensitive 
ampl ifiers , plus a response which shows l ittle 
change in shape with added capacitance wi l l  
ensure no compatibil ity 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 l ittle extra capacitance 
may be benefic ial . 

The response trend is determinedly down tilted 
at high frequencies ,  fall ing some 6dB between 
1kHz and 20kHz, which is not too promising. 
But it does follow a smooth and even trend , the 
final HF region is under fine contro l ,  and the 
curve itself is pretty smooth, with only one 

minor (750Hz) 'gl i tch'. 
Channel balance was acceptable enough for 

the price, and separat ion l ikewise, at least 
showing good balance and evenness if not at 
a particularly exalted level .  Tracking abi lities are 
adequate, and groove stabi l ity 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 l iked as a result on the l istening tests . 
One hesitates to call it l ively, but 'punchy' is 
not a bad adj ective. Dynamics and coloration 

GRADO MT 

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 anci l lary equip­
ment we used during l istening,  but the tight 
high frequency control is not i l l-suited to the 
budget equipment it is l ikely  to partner. The 
generally decent performance indicates cautious 
recommendation in the right system context .  

TEST RESULTS 
Type, mass . .  . . . . . . . . . . . . . . . . . . . . . . .  mo\' ing magnet 6 . 5 g  
Stylus type el l iptical 

Stylus inspection result neat s imple ell iptical 
Output Level (1kHz, Scm/s) 3. 8mV 
Relat ive output (OdB = lmV/cm/s) OJB 
Channel balance O . jdB 

Channel separation (l,R) 28.6. 25 .7dB 
Tracking abi l i ty  (l .R)  70 ,  69�Jm 
Frequency response l imits  100Hz-5 Hz + 1 ,  - 3dB 
Frequenq response l im its  30Hz-20kHz + 1 . 5 , - 617dB 
Stereo Separat ion L on R lOOHz,  3kHz,  10kHz __ 2 1 ,  27, 29JB 
Stereo Separ.uion R on L lOOHz,  3kHz, !OkHz __ l8, 23, 25dB 
Channel d;ff. fmm graph.  lOOHz.  1kHz, \OkHz __ O . I ,  0 . 5 ,  \dB 
Test tracking weight, loading l .Sg,  200pF 
LF resonance frequency, 1 2 .5g  arm (vert , !at) ___ 10 ,  10Hz 
Estimated compliance (vert , \or)  13 ,  Ucu 
Recommended arm effect ive mass 6-14g 
LF resonance rise, 12 . .Sg arm (ven,  lat) 1 1 .  l l d B  

Typical sel l ing price £ 18  

For graph references see issue No. 43 

MOTH MARKETING, 4 7 ARM STRONG CLOSE,  WILSTEAD, BEDFORD. 

· --TEL (0234)  7 4 1 1 5 2-- · 

Like al l  Grado models ,  this is a simple 
design of unprepossessing appearance, 
sensibly constructed to couple wel l  
with the tonearm mechanically. The 
mounting lugs are a l ittle fl imsy and 

should not be over-t ightened , but they at least 
provide circular contact with the bolts. 

The stylus assembly fit is remarkably tight, 
w ith additional mastic-type damping. 

A fairly st iff compl iance 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 abi l ities 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 Grades , 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 l ittle 
dramatic ,  suggesting a cartridge stronger on 
character than neutral ity. Dropping a ful l  3dB 
through the m idrange from 200Hz to 5 kHz ,  

there is evidence of  s l ight recovery and then a 
sharp rise to a + 2dB peak at 18kHz .  

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

SOUND QUALITY 
The frequency characteristic proved a maj or 
element in the subj ect ive reaction , though ' l is­
tening through' the effect revealed a sound of 
rare quality considering the low price. 

The balance was rich and sl ightly 'heavy', 
marred by some softness in bass definit ion and 
some sibilant and surface noise exaggeration . 
Inherent good clarity and 'speed', along with the 
balance, helped to convey impressive scale with 

good vocal proj ection and amb ient detai l .  

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, s ignificant reservations remain re­
garding the suitab i l ity of such a l ightly-damped 
model in the budget turntables it is l ikely 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 nut spec1fied 
Stylus inspection result  mi ld  e l ! irr ical  
Output Level ( 1kHz ,  S emis) 3 . 5 mV 
Relat ive output (OdB =- lmV/cm/s) !dB 
Channel balance 0 . 6dB 
Channel separation (l,R) 2 4 .  2 5dB 
Tracking abil ity (L,R) 80, 66j.Jm 
Frequency response from graph 100Hz-5 Hz  ___ + 1 . 5 .  - 1 . 5dB 
Frequency response from graph 30Hz-20kHz ___ + 2 ,  - 3dB 
Stereo Separation L on R 80Hz,  3kHz ,  10kHz __ 26,  3 1 ,  29JB 
Stereo Separntion R on L 80Hz,  3kHz ,  10kHz __ 32,  34,  3 I d B  
Test rracking weighr , loading l . Sg ,  n/apF 
LF resonance frequency, ( 1 3 . 5g arm) (vert , tu) ___ ! ! ,  1 1 H z  
Estimated compliance (vert, lat) 12. 12cu  
Recommended arm effect ive mass 8-18g 
LF resonance rise,  ( 1 3 . 5 g  arm) (vert , lat) 18, 2 ldB 
Typical selling price £ 2 (1  

For graph references see issue No. 4 3 
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c A R T R I D G E s 

LINN BASIK 
L!NN PRODUCfS LTD, FLOORS ROAD, W ATERFOOT, EAGLESHAM , GLASGOW G76 OEP 

· --TEL (041)  644 5 l l l -- · 

Conceived originally by Linn as a 
giveaway with the ann of the same 
name, to drive home the com­
pany's v iew 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. 
i t  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 kil ler'. 

This s imple 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 s ide 
of medium, which means that arms should be 
on the low side of medium mass , a category 
which j ust about accommodates Linn's own 
designs! 

LAB REPORT 
Output is quite sufficient in level ,  and although 
fairly tolerant of capacitance, there was l ittle 
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 10kHz 
peak a touch and curtailed the bandwidth 

sl ightly. Channel balance was poor in terms of 
absolute error. The high writing speed trace was 
a little untidy, confirming the sl ight unevenness 
on the original chart . 

Separation was distinctly uninspiring, lurking 
around the 20dB mark , due we suspect to the 
l ively highish vertical compl iance. 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 j ob in conveying detail and 
dynamics through most of the range, though 
surface noise t�nded to be exaggerated and the 
sound could occas ionally be described as 'fierce'. 
Definitely preferred on rock rather than classical 

LINN K9 

music,  this  cartridge tried hard to give a good 
impression of overall integrity. Groove stabi l ity 
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. I t  is one of the 
brightest-sounding amongst the better low cost 
cartridges ,  which wi l l  e i ther be a blessing or a 
curse to the prospective purchaser, according to 
system and taste. 

TEST RESULTS 
Type, mass moving magnet 5g  
Stylus type spherical?  
Stylus inspection result  rather heavy glueing,  small  
Output Level ( lkH: ,  Semis) 3 . .38mV 
Relative output (OdB = lmV!cm/s) l .5dB 
Channel balance 0.98dB 

Channel separation (l .R)  28 . 1 ,  28 . 5dB 
Tracking abi l i ty (L,R) 80, SO�m 
Frequency response l im its IOOH:-5H:  + 1 ,  - !dB 
Frequency response l im its 30Hz-20kHz + 1 . 5 .  - 3 .5dB 
Stereo Separation L on R lOOHz.  3kHz ,  10kH: __ 20,  23 ,  19dB 
Stereo Separation R on L IOOH:,  3kHz ,  10kHz __ · 20 ,  19 ,  16dB 
Channel cliff. horn grnph,  lOOHz, 1kHz. !Okl-lz _ 1 . 5 ,  1 . 5 ,  1 .5dB 
Test tracking weight, loading 2g,  300pF 
LF resonance frequency, 1 2 .5g  arm (vert , lat) ___ 8.8, 8 .6Hz  
Estimated compliance (vert , lat) 25, 26cu 
Recommended arm effccrivc mass 6�14g 
LF resonance rise, 1 2 . 5 g  arm (vert, !at) 1 5 . 6 ,  1 1 . 2dB 
Typical selling price £18 

For graph references see issue No 43 

LINN PRODUCfS L TD, FLOORS ROAD, W ATERFOOT, EAGLESHAM, GLASGOW G76 0EP 

· --TEL: (041) 644 5 l l l -- · 

Linn have 'tweaked' the K9's tail for 
1987 , stiffening compliance slightly. 
We have run it through the l istening, 
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 st i l l  further, and slaps on a 
Vital stylus w ith the clear intention of trans­
forming something that nobody would describe 
as a sow's ear into the proverbial s i lk purse. 

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

Electrical output suits nonnal 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 2dB downtilt  between 200Hz 
and 6kHz,  followed by a broad slight recovery 
and eventual rolloff. At the recommended and 
subjectively preferred higher loading the treble 
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trough was reduced but a broad treble peak 
appeared,  + l .S dB 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, j ust 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') ,  i t  delivered a strong, powerful 
sound, a l ittle 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 
coi ls .  Good lab performance, high output and 
good ann compatibility ensure a continuing Best 
Buy rating . 

TEST RESULTS 
Type, mass moving magnet 7 .2g 

Stylus type 'v ital' el l iptical 
Stylus inspection result  high qual ity v i tal  confirmed 
Output Level ( 1kHz ,  Semis) 3 . 3 mV 
Relative output (OdB = l mV/cm/s) !dB 
Channel balance 0 .4dB 
Channel separation (L,R) 23,  30dB 
Tracking abil ity (L,R) 80, 801-4m 
Frequency response from graph 100Hz-5Hz ___ + 1 ,  - l .5dB 
Frequency response from graph 30Hz-20kHz ___ + I ,  - 4dB 
Stereo Separation L on R 80Hz.  3kHz ,  10kHz __ 36 ,  34 ,  30dB 
Stereo Separation R on L 80Hz,  3kHz ,  10kHz __ 23, 27, 22dB 
Response l imits ref computer mean, 1kHz-15kHz _+ 3 ,  - O .SdB 
Response l imits ref  computer mean, 1kHz-20kHz _+ 3 ,  - 0 .5dB 
Test tracking weight,  loading 1 .8g,  200pF 
LF resonance frequency, 1 3 .5 g  arm (vert , !at) 9 ,  8Hz 
Estimated compliance (vert , lat) 16 ,  20cu 
Recommended arm effective mass 6-15g 
LF resonance rise, 13.5g arm (vert, !at) 12, 17dB 
Typical selling price 65 

For graph references see issue No. 48 
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c A R T R I D G E s 

NAGAOKA MPlO 
PAT H  GROUP PLC, UNIT 2 ,  DESBOROUGH INDUST RIAL PARK, DESBOROUGH PARK ROAD. 

· --HIGH WYCOMBE, BUCKS HPI2 3BG. TEL (0494) 459981 -- · 

Very much the 'baby' of the 
N agaoka moving magnet range, 
the  M P I O  shares the same 
impress ive rigid body structure, 
albeit an unattractive dull red 

plastic moulding, as the models higher up the 
range. Humbly sporting a spherical t ip, which 
was actually quite small and neatly mounted , 
a substantial 2 . 3g  downforce ensures good 
tracking abi l ity and groove stab i l i ty. 

Compliance is sensible, nicely symmetrical ,  
so although the M P  1 0  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 rol loff is already 
quite severe, and is only made worse by increas­
ing capacitance. 

Frequency response shows a pronounced 
downrilt commencing at 300Hz, increasing in 
slope a l ittle around 2 kHz until levell ing out 
some 5 dB down at 13kHz,  then finally rolling 
off at 1 7 kHz .  Despite the inaccuracy of this 
response in absolute terms, the lack of sudden 
change throughout the band is praiseworthy. 

Furthermore, channel balance stayed closely 
within 0 . 5dB,  and 'glitches' were merely minor 
unevenesses, predominantly below 1kHz.  

Separation figures rivalled many cartridges 
costing many times the price, even showing 
respectable control at high frequencies. 

SOUND QUALITY 
Despite the treble rolloff, which in the manner 
of spherical styli becomes more severe towards 
the end of a disc side (our response was taken 
at roughly the middle of a side) ,  the MP 10 was 
very wel l  l iked for the 'seamlessness' and control 
d its sound , which showed remarkably good 

integration for such a low cost design . H igh 
frequencies did sound 'shut in', and depth was 
curtailed, but the bass and mid were satisfy ingly 
energetic,  'bouncy' and 'punchy'. 

CONCLUSIONS 
Spherical tip apart , the MP10 is clearly sub­
stantially well balanced.  Moreover, the sl ightly 
'dim' balance could well prove to be an ideal 
partner to the less-than-tidy tonearms, amplifiers 
and loudspeaker which its price suggests wil l  be 
frequent partners . 

TEST RESULTS 
l)·pe, mass moving magnet 6 .8g  
Srylus type spherical 
St')·lus inspection result small  and neat 
Output Level (lkH2,  S e m is) 3 . 7 5 mV 
Rdatiw output (OdB = lrnV/cm/s) 0 .9dB 
Channd balance 0 . 54dB 
Channel  separat ion (l .R)  28 .9 .  30dB 

Tr<1cking abi l i ry  (L .R)  80 .  80,_.m 
Frequency respon:.e l ttn its 100H:- 5 H :  + I .  - 3 d B  

Frequency responst' l i m its _lOH:-ZOkH: + 1 .  5 ,  - 7 dB 
Stereo Separation L u n  R IOOH:, 3 k H : .  !OkH: __ 2 7 .  29. 24dB 
Stereo Scpamtion R l m  L IOOH:.  3kH:.  !OkH: __ 3 2 .  30 .  2 5 dB 

Ch:mncl Jiff.  from graph,  100Hz. J k H : ,  lOkH� __ 0 . 5 .  0 .  OdB 
Test t racking we ight,  lnaJing 2 . 3g ,  JOOpF 
LF resonance frequency, 1 2 . 5 g  arm {verr , lar)  ___ 9 ,  8 . 7 H z  
Estimart·d O)mpliancc (vert , lar) 1 7 ,  18cu 
Recommended arm effect ive mass 5 - 1 3 g  
LF resonance rise, 1 2 . 5 g  a r m  (verr, lar)  1 1 . 3 ,  1 2 . 3dB 
T�·pical  sel l ing price £17 

For graph references see issue No 43 

NAGAOKA MPl l  BORON 
PATH GROUP PLC, UNIT 2 ,  DESBOROUGH INDUSTRIAL PARK, DESBOROUGH PARK ROAD, 

· --HIGH WYCOMBE, BUCKS HP12  3BG. TEL : (0494) 459981 -- · 

The MPI I has been a particular 
favourite in Nagaoka's range of 
moving magnet models for some 
years , though in the past our tests 
have favoured the MP10 .  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 headshel l  despite semicircular lugs. 

Our original preference for the MP 10 was due 
to the ' I I 's undes irably high compliance. The 
Boron comes in with a much more sensible 
compliance, closer to the ' 1 0  than the ' 1 1 yet 
high enough to ensure good tracking perform­
ance at the sensible 2g tracking weight . 
Nevertheless low and medium mass arms wil l  
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 10kHz was 
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followed by a 2-3dB peak at 18kHz.  With higher 
capacitance the response held within ± 0 .5dB 
to 1 2 kHz ,  roll ing 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 
Subj ect ively, the MP 1 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 
resolut ion 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' rat ing. 

TEST RESULTS 
Type, mass mlw tng magnet 6 . 8g 

Stylus type d ! tptical  

Stylus inspection result m i l d  e l l ipt ical  
Output Level  ( 1kHz,  S e m is) 4mV 
Relative output (OdB = l mVh:m/s)  OdB 
Channel balance 0 .6dB 
Channel scp<trarion (l .R)  3 0 .  2 3 d B  
Tracking a b i l i t y  (l,R) 80.  SOJJm 
Frequency response from graph 1 00Hz-5 H z  ___ + 0 . 5 ,  - !dB 
Frequency response from gmph 30Hz-20kHz ___ + 0 . 5 .  - 1 . 5 d B  
Stereo Separation L u n  R S O H : .  3 k H : .  1 0 k H z  __ 3 7 ,  4 5 ,  H d B  
Stereo Separat ion R n n.  L SOH : .  3 k H : .  1 0 k H z  __ 3 0 ,  ) I .  2 0 d B  
Test tracking \\·e ight .  l11admg 2g, I OOpF 
LF resonance frequency, l 3 . 5 g  arm {n'·rt ,  lat) 8 ,  S H :  
Estimated compl i;mcc (vert, lac) 2 0 ,  20cu 
Recomml�ndcd <trm effect ive m<.1ss 5 - 1 3 g  
LF resonance ri�e. ! 3 . 5 _g  arm (,·en .  la!) 1 5 ,  1 5dB 
Typ ical  se l l ing price £ 3 8  

For graph references see issue No 4 3 



c A R T R I D G E s 

NAGAOKA MPl l  GOLD 
PArH GROUP PLC. U N I T  2 .  0ESBOROUGH IN DUSTRIAL P A R K .  0ESBOROUGH PARK ROAD. 

· --HIGH WYCOMBE . BUCKS HPI2  3BG. TEL: (0494) 459981 -- · 

This new variation upon a familiar 
N agaoka theme capitalises on the 
formidable reputations of the 
standard MP/ I and last year's Boron 
(cantilevered) derivat ive. There's no 

ev idence of a sol id gold cant ilever fortunately, 
merely a rather large and unappealing s ludge­
grey/brown body, albeit sensibly des igned for 
good rigidity, good headshell contact and stylus 
fit ,  despite semicircular mounting lugs . 

H istorically Choice preferred the M P / 0  and 
Boron to the standard ' / I  because of the latter's 
high compliance, but the Gold seems to be 
letting it rise, 2 7 cu restrict ing arm choice to low 
mass models only. Substantial internal damping 
does at least help matters here. And despite the 
prest ige implied by its title, the Gold turned out 
to have a very ordinary diamond , a shank­
mounted pseudo-ell iptical of indifferent polish. 
Output level is bang on the moving magnet 
target .  

LAB REPORT 
The high compl iance ensures good tracking 
abil it ies ,  but may have contributed to the 
ind ifferent separation figures . There was 
s ignificant asymmetry here, and a suggest ion 

that the first treble irregularity occurred below 
10kH z ,  but the response trace confirmed good 
control . The response itself is reasonably tlat ,  
losing l .S dB up to 8kHz and then peaking at 
16kHz , with some extreme top irregularity. 
Channel balance is q uite close, but there was 
some overall uneveness throughout the tmce. 

SOUND QUALITY 
So far, not so good , but the Gold then proceeded 
ro turn in as strong a listening test performance 
as the Boron had a year earl ier, scoring above 
avemge at a dist inctly average price. Fairly mild 
critic isms were directed at most areas, but the 
overall package seemed to balance well 

subject ively, and rock came over we l l .  The 
sound tended towards the bland , and dynamics 
were muted with low level information and 
depth currailed, but the sound generally 
remained clear, open and even.  

CONCLUSIONS 
The disappoint ing stylus and unexceptional 
measured performance is offset by the decent 
l istening results . But the highish compliance has 
come back, so the cheaper Boron remains much 
the most sensible of the MP / I s .  

TEST RESULTS 
l)•pe, mass h tgh o/p m-m 6.8g 
Stylu:. type shank moum . detachable 
St }  I us r tp geometry pseuJo-cl l ipr ical  
Stylus finish/alignment fom/\' good 
Owput Level ( 1kHz ,  5cm/s) S mV 
Re lat ive output (OdB = lmV/cm/s) OdB 
Tt�K king abi lny (l.R) >80. >801Jm 
Dt:.Hmton 300Hz ( lar+ 9JB, w n + 6d8) ___ - 44JB/ - 34JB 
Frequency n.:sponsc 100Hz-5 kHz + 0 . 2 ,  - 0 . 2dB 
Frequency n:sponse 30Hz-20kHz + 1 . 2 ,  - 0 . 2dB 

Stereo Sepamrion lOOHz ,  3kHz, IOkH:: ___ 22,  25,  20dB 
Channel difference 1 k H z ,  10kHz 0 . 1 ,  O . ldB 
Test uackmg weiglu ,  loading ______ L7g ,  200pF 
LF f\CSOnance frequency, llg ann 7 . 3 H z  
Esrimarcd compliancc'

___,
.
,-

-------
---::-::

--27 c u  
Recommended a r m  mass/damping _____ 3 -8g ,  none 
LF rcsonano.: ri�c. 1 \ g  arm 1 0 . 5 dB 
Typ1c,1 l  sel l ing price .1.:45 

PU BLIC WEALTH WARN I NG No. 1 
Do you ever question the qualifications of the self,appointed experts in the Hi,fi magazines? 

And do you wonder why they seldom mention our products? 

Rarely a whisper about our speciality, the excellent range of superbly engineered moving coil canridges 
MC-7V-111 that do not require g imbal arms. Or our unique wideband multirat io M .C. head 

transformer that needs no tapping changes . Or the elegant new Formula V tonearm with its silicone 
damped unipivot that does not induce l istening fat igue and with less record wear. Could it be 

because we DECLINE to hand out free lunches to the synthetic gurus of the industry? Or that 
we do NOT appoint the reviewer a 'consultant' before handing over our products for review. 
Furthermore we do not provide free samples or equipment on permanent loan . 

So, we are unpopular with the Press . 40 years experience requires us to state that you must ' listen 
for yourself and take absolutely no notice of what you read or are told . 

The only H igh in High End products is the price and you don't have to sell the family silver to 
invest in well designed components to achieve sound much l ike the master-tape. 

Send large SAE for price list , professional review and copies of Public Wealth Warnings Nos . 2 
& 3 that some magazines do not want you to read. 

Mayware Ltd . ,  PO Box 58, Edgware, M iddlesex . 
Tel :  01 .. 958 9421 

Published in the interests of a revival of competence and ethical standards in Hi-Fi . 
47 



c A R T R I D G E s 

ORTOFON OMlO 
0RTOFON U K  L TD, DENMARK HOUSE, T AV I STOCK INDUSTRIAL ESTATE, RUSCOMBE, TWYFORD, 

· --BERKS RGJO 9NJ TEL (07 34) 34 362 1-- · 

This cartr idge 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 faci l ity, 

because the 5g cartr idge mass contains 2 . 5g  of 
ballast, which may be removed if the tonearm 
is capable of balancing such a low mass . 

Exper iencing 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 provis ion 
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 w ide range of arms, 
the heav ier ones benefitt ing 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 s ignal line. 

Frequency response looks most impressive, 
dropping quite smoothly 3dB between lOOHz 

and 7 kHz, then rallying to 19kHz. Adding 
capacitance to the manufacturer's recommend­
ation reduces the treble droop to !dB at 3 kHz, 
and the response starts rol l ing gently at 10kHz . 
Channel balance was found to be quite close, 
but with a broad 0 . 5dB error l00-600Hz which 
cannot be corrected and may be audible. There 
is also evidence of quite pronounced 'glitches' 
in response at 500Hz and ! . 2kHz, with some 
general uneveness at high frequenc ies.  

Separation figures were pretty good, albeit 
asymmetr ic to a marked degree between 
channels and with significant sample var iation, 
while tracking abilities were fine. 

S oUND QUALITY 
N ice but noisy (referr ing to record surfaces) is 
a snapshot comment on the OM 10 sound . H igh 

ORTOFON OM20 

frequencies were audibly down compared with 
the more expensive OMs but were nevertheless 
clean and wel l  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 OM J O  
gives a decent overal l  performance, albeit with 
some sample var iat ion, not to mention a fine 
level of sound quality for the price. 

TEST RESULTS 
Type, mass moving magnet 5g* 

��� ·� 
Stylus inspection rcsulr ___ nearly mounted simple ellipticfll 

Output Level (1kHz, Semis) 3.6mV 
Relative output (OdB = lmV/cm/s) -\dB 
Channel balance 0.23dB 

Channel separation (L,R) 23.6, 21.6dB 
Tr<�cking ahiliry (L,R) 80. 80�m 

Fre4ucncy response limtt"- 100H:-5H: + L -ldB 

Frequency response liml[:-. 30H:-10kH: -,-\, -5dB 
Stereo Separation l on R IOOH:, 3kH:, 10kH: __ 30. 45. 39dB 
Stereo Separation R on L !OOH:. 3kH:, !OkH: __ 22. 24. Z5JB 
Channel diff. from gmph, lOOHz, 1kHz, 10kHz _0.5. 0.5, 0.5dB 
Test tracking weight, londing 1.5g. 400pF 
LF re:;onance frequency, 12.5g arm (vert, lat) ___ 9, 7.6H: 
Estimated compliance (vert, br) 19, 24cu 
Recommended <lrm effccrive mass S-\5g** 
LF resonance rist:, 12 .5g arm (vert, lar) 7, 11.7dB 
T)·pical selling price £21 

*mcludes 2 .5g balla.q 

**if arm can be re-balanced u·ith ba/Um remowd 

For graph references see issue No. 43 

0RTOFON UK L TD, DENMARK HOUSE, T AV I STOCK INDUSTRIAL ESTATE, RUSCOMBE,  TWYFORD, 
· --BERKS RGI09NJ TEL (07 34)  343621 -- · 

This is the £45 middle model in 
Ortofon's stylish 'optional mass' 
range of moving magnet cartridges. 
I t  is a 2 .5 g  cartr idge with 2 .5 g  of 
removable ba l l as t ,  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 wi l l  benefit from ballast removal . 
Tracking weight is a low l .25g, but tracking 
abil ity was still good . 

LAB REPORT 
Substantial output avoids any l ikel ihood of 
ampl ifier sensitiv ity mismatch. Ortofon usually 
spec ify high capac itance loading, but there was 
no mention in rhe instruction leaflet on this 
occasion. In fact the subj ective difference was 
quite sl ight, and the measured change not that 
great either. 

Frequency response was very flat with 
capacitance loading, fal l ing within a ldB 
'window' from 30Hz to 15 kHz, while without 
capacitance the high frequency extension was 
marginally increased, at the expense of an 

48 

little disappointing, and 'glitches', relating to the 
mount ing we suspect, are v isible either s ide of 
1kHz .  The trace as a whole was a l ittle uneven 
at high frequencies, but not severely so. 

Separat ion 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 'br ight', the OM2 0 succeeds 
handsomely as an all-rounder despite a certain 
lack of exc itement .  Focus, depth and dynamics 
were well below the best, but the general level 
of competance and control were very con­
vinc ing, 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 compatibil ity 
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 movmg magnet 5g:* 
�lli� � 
Stylus inspection result mil�l cllipt1cal. decent quality 
Output Levd (lk!--1:. 5cm -.) 3 .6mV 
Rdanve output (OJB = lrn\ 'lcrn l" ) !dB 
Channel halancc 0.23JB 
Channel separation (L.R) 23.6. 21.6dB 
Tmcking ability (l.R) 80. 80j..ltn 
Frequency response limits !00Hz-5H: +I. -OdB 
Frequency response limits 30Hz-20kH: +1.1, -OdB 
Srt:rw Separation L on R lOOHz. 3kHz. 10kHz __ 30, 26. 25d8 

Stereo Separ<lfion R on L lOOHz, 3kHz, \OkHz __ 35, 36, 28dB 
Ch,mnd �liff. from graph, lOOHz, 1kHz, IOkHz ___ l, I, l.SdB 
Test rrncking weight, loadmg 1.25g, 400pF 
LF resommce frequency, 12.5g arm (\'crt, lat) ___ 9, 7.6H: 
Estilllated compkmce (vert, lat) 21. 2jcu 
Rt:et)mmended arm effcctl\'� mas.:; 5-16g** 
LF resonance ri�e. 12.5!::: .urn (vert, !at) 7. 11.7d8 
Typical selling pr1ce £45 
*includes l.Sg ballast 
**if arm can be re-halanced H 1rh hal/asr remowd 

For graph references see issue No. 43 



c A R T R I D G E s 

ORTOFON MClO SUPER 
0RTOFON UK L TD, DENMARK HOUSE, TAVISTOCK INDUSTRIAL ESTATE , RUSCOMBE. TWYFORD, 

· --BERKS RGI09N]TEL (07 34) 343621 -- · 

0 
rtofon deserve cons iderab l e  
respect for their s inglehanded 
bearing of the moving coil torch 
through the dark years of moving 
magnet domination . 

The MCJ O  Super set out to change all that, 
providing a fully competitive and comparable 
£65 modeL There are sti l l  a few of the old 
oddities around it's true to say, including an 
unusually 'deep' body requir ing different arm 
he ight adjustment from most other models, the 
s i l ly hinged stylus guard, and semicircular 
mounting lugs which are prone to d istortion . 
Stylus was an accurately shaped and al igned 
small nude el l iptical . 

Compliance is impressively symmetr ical, 
l ightly damped, and very sensibly chosen for 
low- and medium-mass arms . Although the 
tracking reserve is not great, it will st i l l  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 Orrofon have done this while retaining the 
sonically super ior low impedance coils .  

Frequency response shows a fairly pronounced 
midrange downtilt amounring to some 3dB 
between 200Hz and 7kHz, whereupon there was 

a mild and sl ightly uneven recovery. Channel 
balance was pretty good throughout . The overall 
trace showed areas of vague uneveness, but no 
distinct resonances. Separat ion figures were 
rather average, though quite wel l  balanced and 
notably well maintained at high frequenc ies .  

SOUND QUALITY 
What a delightfully sweet-sounding cartridge 
this is .  There is a touch of the 'boom'n'tizz' 
which indicates a l ittle loss of control at the 
frequency extremes, but even these balance each 
other nicely, while the midrange sounds 
del ightfully 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 

RATA RP20 

quite the same degree of control, sophistication 
and smoothness . 

CONCLUSIONS 
Ortofon's extensive experience has somehow 
managed to come up w ith a beautifully j udged 
package, which combines the full open, 
dynamic qual ities of moving coils without resort 
to overdamping or undue lack of controL The 
balance errs a tr ifle on the latter s ide, but it is 
hard to envisage a better overal l  combination 
of the var ious parameters within the cost 
constraints. 

TEST RESULTS 
Type, mass lu\\- uurput mov ing-co i l  7 . Zg  
Sry lus  rype 'E' 

Stylus inspcctiun n..:su l r  fint: �ma!l nude dliptical 
Output Level (lk H : ,  Semis) 0 . 3 ZmV 
Rchnivc ourrur (OdB = lmV/un/s) 2 2dB 
Channl'i balance O . ldB 
Channel scparati,m (L,R) 30 ,  30dB 
Tracking ahility (L,R) 7S,  7 4JJm 
�rcqucncy rcspun�c l imits lOOIIz-SIIz + 1 . 5 ,  -I dB 
Frequency respunse l imits 301 !z-20kl-l : + 1 . 5 ,  -- 2dB 
Stereo,_) S�.:p;:�ration L on R \OOH;:, 3 kH:,  \Oki-1:��2 2 ,  2 6 ,  20,JB 
Stereo Sepamt ion R un L lOOHz. 3kHz ,  JOkHz ��2 4 .  28. 2 1 dB 
Channel diff. from graph,  lOOHz,  1kHz ,  \Okl-iz _O.S ,  0 .), 0 . 5 ...18 
Tt'st track ing \Wight , loading I.Sg, n .a .  
L.-: reS(l!lance freyuency, 1 2 . 5 g  arm (vcn, lat )  9 ,  9Hz 
Estim<tted compl iance (vert, Jar) 1 5 ,  ! Scu 
Recommended ;1rm effectivc mass 5 - 1 51! 
LF resonance rise, 1 2 . 5 g  arm (vert, bt) �-��� 14 ,  1 2dB 

Typical sd ling price £65 

For graph references see issue No. 43 

RUSS ANDREWS TURNTABLE ACCESSOR IES, EDGEBANK HOUSE. SKELSMERGH, CUMBRIA LA8 9AS. 
· --TEL (053 983)  247-- · 

The RATA RP20  is bui l t  for Russ 
Andrews by Goldr ing, 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 
wir ing differs from that of the Epic, as does the 
el l ipt ical tip, which has a rather sharper profi le. 
However, the inherent shape is good, if bulky. 
Stylus fit is pretty secure. 

Compl iance matches a sensible range of low­
and medium-mass arms, but damping is l ight, 
so the heavier arms are better avoided . 

LAB REPORT 
The healthy output wil l  drive amplifiers most 
efficiently. Claimed to be independent of 
loading capacitance, our sample stil l  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 channel is very impressively controlled. 
A s l ight 800Hz 'gl itch' is v is ible, 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 (SdB difference between chan­
nels!), the sound was otherwise very promising 
for the pr ice with good integrat ion 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.  I t  offers an in­
herently rather better balanced sound than the 
Epic which j ust ifies the sl ightly higher cost . 

TEST RESULTS 
Type, mass moving magnet 7 .6g 
Stylus rype simple elliptical 
Stylus inspection resu l t  confirmed neat  mounting 
Output Level ( 1kHz ,  Scm/s) 3 . 5 5mV 
Relative output (OdR = lmV/cm/s) ldB 
Channel halancc 0 .9dB 
Channel sepamtion (l ,R)  28. 26 .6dB 
Trncking •bil iry (L ,R)  80, 80�m 
Frequency rcsponsr: l imits 100Hz-5 Hz +I, -2 . SdB 
Frequency responst: l imirs 10Hz-20kllz +I, - 3 JB 
Stereo Separation L on R 100Hz,  3 k H z ,  10kH: ��26. 4 1 .  27dB 
Stereo Separation R on L 100Hz,  1kHz ,  JOkHz��19, 24, 27dB 
Channel diff. frurn graph, 100Hz,  lkllz ,  lOkH:  ��- 1 ,  l ,  OdB 
Test tmcking weight , loading 1 . 8g, 2 S OpF  
LF  resonance frequency, 1 2 .Sg a rm (vert , lat) 9, 9Hz 
Estimated complirtnce (vert , l a t )  15 ,  ! Scu 
Recommended ann effective mass 6-14g 
LF rcsomtncc rise, 1 2 . 5 �  arm (vert , bt) 15 ,  1 4dB 
TypJC<ll �el\ing price £22 

For graph references see issue No. 43 
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c A R T R I D G E s 

RATA RP40 
RUSS ANDREWS TURNTABLE ACCESSORIES, EDGEBANK HOUSE, SKELSMERGH, CUMBRLA LA89AS. 

· --TEL (05 3 983) 247-- · 

The RATA cartridges are based on 
the budget moving magnet Gold­
r ing Epic mouldings, with rather 
better cantilever and sty l i ,  and 
some changes to the internal gen­

erator. The '40 is the middle of three models ,  
eponymously pr iced . 

Rather bulky and heavy, the body has full 
c ircular lugs and a generous mounting area for 
proper mechanical coupling to the headshel l ;  
the plastic is now strengthened , after our 
problem with cracking and crumbling on early 
samples. Stylus assembly fir is excellently right. 

Mechanically, it suits low and medium mass 
arms . Compl iance is somewhat asymmetrical , 
and lightly damped. Track ing abi l i ties were 
good , and channel balance c lose. 

LAB REPORT 
Frequency responses looked far from promising, 
fall ing a full 3 .SdB to the 8kHz trough , then 
r ising 5 -6dB to an ultrasonic 19kHz peak . The 
addition of capacitance has l irtle 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 j ust a single 
'glitch'. 

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

smooth, unusually we l l  extended , and almost 
perfectly symmetrical , w i th values between 3 3  
and 40dB steadily improving to unusually high 
frequencies. 

SOUND QUALITY 
The RP40 was quire well rece ived despite the 
recognised oddities of its response characteristic. 
Balance was determinedly 'heavy', yet with a 
sl ight 'edge' at high frequenc ies. Focus was qu ite 
good , and stereo spread excellent, with an 
impressive sense of scale .  Good midrange and 
treble derail and decent dynamic resolution were 
also noted,  as the '40 did a good j ob of sorting 
out the layers and complexity of the mix . 

REGA RBlOO 

CONCLUSIONS 
Behind the far from neutral balance, there is a 
fine cartridge doing its best, showing fine canti­
lever control at high frequences, w ith good 
stereo and detail as a result .  Whether the 
balance is des irable or tolerab le 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 . lg 
Sryltts ryre el l ipt ica l  
Srvlu� ttbpccttlm re:.ulr gupJ quality e l l ipt ica l  
Output Level (1kHz, 5cm/s) 3 .7mV 
RcLwvc output (OdB = lmV/cm/s) - ldB 
Channel balance 0 . 3JB 

Channel separat ion (L ,R) 2 8 ,  29dB 
Tracking ahility (L ,R) 80, 80JJm 
Frequency response from gr<�ph, !OOH:-SH: + 1 -2JB 

Frequency response from gra.ph, 30H:-20kH: ___ + 3, - 3dB 
Srert:'ll Separation L on R SOH:, 3kHz, 10kHz __ 34,  3 9 ,  J9dB 
Stcr..:tl Scpar.:uion R on L SOH:, 1kHz, IOkH� __ 33, 37, 40dB 
Tesr rmck ing wctghr, lmkling l . Sg ,  400pF 
LF rt•sunance frequency, ( 1 3 .5g <1rm) (vert , !at) ___ 10, 8Hz 
Est imated compliance (vert , \at) 14, 20cu 

ReCl1mmcnded arm effect ive mass 6·1 5 g  
LF resonance nse, ( 1 3 . 5 g  arm) (vert, !at) 1 2 ,  1 4JB 

1)f)ical selling pncc £44 

For graph references see issue No. 43 

REGA RESEA RCH L TO, I 19 PARK STREET, WESTCLIFF-ON-SEA, ESSEX SSO 7PD. 
· --TEL (0702)  3 3 307 1 -- · 

P lain and simple, this £38 mov ing 
magnet model is unusual in having 
a fixed stylus ; in some senses it is built 
l ike a moving coil . The body has 
proper fix ing lugs and decent head­

shell contact area ,  so the mechanical integr ity 
of the whole is potentially super ior 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 fa irly l ight, so nasty cheap turntables should 
be avoided.  Some asymmetry was noted in the 
vertical and hor izontal planes . 

Electrical output is a little below average, 
though suffic ient 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 10kHz, ameliorated by only a 
s ingle dB with higher capacitance loading . 
Recovery to the treble resonance was a mild 
ZdB, at 18kHz. Despite the odd shape the trace 
was very smooth, showing fine control and 
channel balance even at high frequencies. An 
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SOUND QUALITY 
The Rega proved the hardest cartridge in the 
report to tie down subj ectively. Our initial 
'hands on' experience suggested that the RB J OO 
could hold its own with m-e 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 RB J OO 
may be unusually system-dependent; the balance 
is dul ler than average, and acceptabil ity would 
evidence of excellent cantilever control ;  the bass 
started at 35dB and improved to a remarkable 
40dB at 10kHz . 

seem to depend on how this combines w ith 
other components and the musical balances of 
different discs. At worst ,  a pleasantly 'laid back' 
and spacious balance becomes tiresomely dul l .  

CONCLUSIONS 
A contrary design in some respects ,  the RB J OO 
has a remarkable mechanical performance for 
its price, w ith a balance that is as far from 
average - and 'neutrality' - as it is possible to 
be. In the r ight system context it is a potential 
'Best Buy', but the wrong combination could be 
an absolute disaster. It mer its recommendation , 
but with a stern 'try before you buy' warning . 

TEST RESULTS 
Type, rna�� (ftxcJ) mo,·ing magnet 5 .9g 
Stylus type not specified 
Stylus inspection result good yual iry d l iprical  
Output Level (lkH:. 5cm/�) 2.8mV 
Relat ive llUtput {OJB = lmV1cm/s) -3dB 
Channel balance 0 .5dB 
Channel scpflration (l .R)  25. _30dB 
Tracking ab i l ity (l .R) 80,  80�m 
Frequency response from graph 100Hz-5Hz +I, - JdB 
Frequency response from graph 30Hz-20kHz ___ + 1 ,  - 4dB 
Stereo Separdtion L lm R SOH:, 3kHz, lOk!--l: __ 3 6 .  45,  40dB 
Srere(l Separaunn R on L 80H:, 3kH:, IOkH: __ 35.  37 ,  39dB 
Te:-.r rmcking \\t:ighr. luaJtng l .Sg ,  1 5 0pF 
LF re�onance fre..:juency. 13 . 5g arm (\'Cr t .  lat )  8 ,  6Hz 
E�t imateJ compl iance (\·ere. lar) 20, 3 5 c u  
Recommended arm effectJ\'C mass 5-12g 
LF resonance r ise, J 3 .jg arm (\'t'rt, l<�r) ______ l3, 1 5dB 
Typica l  :-.t: l l ing price £38 

For graph references see issue No 43 



c A R T R I D G E s 

SHURE M92E 
HW INTERNATIO NA L LTD. 3-5 E DEN G ROV E, LO NDO N  N7 S EQ. 

· --TEL 01-607 2 7 1 7-- · 

This is the bubble-packed baby 
amongst  S h ure 's  P- adaptab le  
moving magnet cartridges, costing 
£15 . 

Stylus is a simple neatly mounted 
el l iptical, and tracking weight a light 1 . 25g .  
Compliance is  modest enough, though 
unusually the vertical figure is h igher than the 
horizontal .  The range of arm masses which can 
ideally be accommodated is therefore quite 
narrow, but well chosen nonetheless, while 
heavy damping will assist general compatibility 
with cheaper equipment . 

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

Frequency response shows yet again the 
problem of the P-adaptor, yet in other respects 
is most impressive, particularly with loading, 
where the ru ler s traight range from 300Hz to 
9kHz falls a gentle 2dB, w ith decent rolloff 
control beyond . Channel balance is pretty close, 
and the trace is re latively free from 'glitches' 
outside the P-mount influence. 

Separation figures were unimpressive, with 
s ignificant channel asymmetry, and tracking 
abilit ies were not too impressive e ither, though 

SOUND QUALITY 
As is so often the case with low cost cartridges, 
the 92E was quite a pleasant surprise, though 
it showed i t s  l i m i ta t ions  nonethe le s s ,  
particularly in  terms of  a 'flattened' sound stage 
with little apparent depth. The balance was very 
wel l  j udged, with no part of the range 
particularly obtrusive. Though the treble range 
was under quite good control, there was l ittle 
real detail here, and some of its attempts to 
simulate this were rather obvious. The mid was 
somewhat recessed, but the bass kept trucking 
along quite nicely, with little boom or overhang. 
In all, the 92E gave a rather impressive display 
of control for the price, though it was inclined 
to make heavy weather of high frequency 
distortion . 
they are nevertheless adequate. 

SHURE M97HE 

CONCLUSIONS 
Capable of a respectably decent sound for a 
respectably low price, the 92E deserves cautious 
recommendation . And one cannot help feel ing 
that it might have made a Best Buy were it not 
hampered by the P-mount adaptor, which 
reduces its competit iveness in its pr ice class. P­
mount users would do wel l  to investigate this 
model if seeking a low cost replacement, as it 
is a pretty decent performer. 

TEST RESULTS 
Type, mass _______ _ 111<1\"lng magnet 6 .4g 
Stylus type -----c--------,---,--s imple ell iptical 
Stylus inspection result confirmed, nt.'arly mounted 
Output Lcwl ( 1kHz ,  Semis) 4 . 8 5 mV 
Relative output (OdR = lmV/c m/s) + 2JB 
Channel balance 0 .6dB 
Channel separarttm (L,R) 2 7 . 6 ,  2 5 .ldB 
Tracking ahiliry (l,R) 59, 69J-1m 
Frequency response l imits 1001-h-5 1-1: + 3, - 1dB* 
Frequency response l imits 3 0Hz-20kHz +0, - 4JB* 
Stereo Separ,ltion L on R 1001-1�. 3kH:, 10kH: __ l8, 22,  22dB 
Stereo Separation R on L lOOHz, 3kl-lz, !Ok!-1: __ 26 ,  3 5 ,  30dB 
Channel cliff. frum graph , lOOHz ,  1 kHz ,  !Okl-lz _0 . 5 ,  0 . 5 ,  O . SdB 
Response l imits rcf computer me<m, lkHz-l ) kH: __ + 0 ,  -4dB 

Response l imits rcf computer mean ,  1 kHz-20kHz __ +0, - 4dB 
Test tracking wt.:ight ,  loading 1 . 2 5g ,  2 5 0pF 
LF resonance frequency, 1 2 . 5 g  arm (vert ,  !at) 9 ,  1 2 H z  
Est imated cnmrliance (vert. lat) 18, 1 2 c u  
Recommended a r m  effective mass 10 - !Sg  
LF resonance r i se ,  1 2 . 5 g  arm (vert, Jar) 10, 7dB 
Typical selling price i\5 
*at low caJ,acitLmct' (c. J OOJ)F) 

For graph references see issue No 4 3 

HW I NTERNATIO NA L LTD. 3-5 E DEN G ROV E. LO N DO N  N7 8 EQ. 

· --TEL 01-607 2 7 1 7-- · 

S hure rev ived four favourite designs of 
the past for their 'Encore' series, and 
on the basis of work carr ied out in 
prev ious edit ions, the '97HE looked 
to be the 'one most l ikely to'. 

This £44 moving magnet model features 
Shure's stabi l iser/brush, which dampens the 
vertical low frequency resonance completely. 
The additional stab ility ensures that the '97HE 
wil l  work stably in v irtually any context, even 
in high mass arms, while the highish compli­
ance provides adequate tracking abilities at the 
rather low lg downforce. 

Shure's 'Hyperel l iptic' stylus profile (hence 
HE) is a form of swept el l ipse. Excessive glue 
on our sample made it difficult to assess align­
ment or quality. 

LAB REPORT 
Response shows substant ial var iation with 
capacitance loading above lkHz. The Shure 
recommendat ion of 250pF is about midway 
between the values we measured, and would 
appear a good compromise. The traces are quite 
smooth, with s l ight r ipple but no 'glitches', and 
the 3dB discrepancy at very high frequencies is 
the only cause for mild complaint . 

Separation was very good, giving high but 

asymmetric readings in the midband, which 
were wel l  maintained into bass and treble. 

SOUND QUALITY 
Though regarded as inherently more tidy than 
excit ing, the '97HE acquitted itself very 
respectably on the 'pol iteness' of the sound and 
neutrality of the balance, though focus, 
dynamics and the resolution of low level detail 
were a l ittle weak . Some of the ' l iveliness' 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 canti lever 
engineering is to a high standard, and the '97HE 
delivers a very respectable technical and sonic 
performance at a realistic price. The stabi l iser 
undoubtedly works, acting as a safety net to help 
the cartridge get the most out of high mass arms. 
Though it won't turn a sow's ear of a turntable 
into a silk purse, it  will at least keep going and 
produce a respectable resul t .  

TEST RESULTS 
Type, mass moving magnet 6 .6g 

Stylus type nude hyperelliptical 
Stylus inspect ion result tip obscured by glue 
Output Level (lkllz, 5 c m/s) 4mV 

Relat ive output (OJB = lmV/cm/s) OdB 
Channel balance 0 .4dB 
Channel sepamtion (L ,R) 30 ,  JOdB 

Tmcking ability (L,R) 80,  7 2�Jm 

Frequency respunse from graph ,  100Hz-5Hz  ____ + \, - ! .SdB 
Frequency response from graph 30Hz-20kHz ____ +1 , - JJB 
Stereo Separation L on R 80Hz,  3 kHz, 10kHz __ 32, 42, 36dB 
Stereo Sepamtiun R on L 80Hz, 3kHz, lOkH: __ 38, 5 1 ,  37dB 
Test tracking weight , loading lg*, 2 5 0pF 
LF resonance frequency, 1 3 . 5g  arm (vert , lat) 9*, 6Hz 
Estimated compl iance (vert, !at) 16, 3 5 c u  
RecommenJeJ arm effective mass 5 -\Sg  
LF resonance r i se ,  1 3 . 5g  ann (vert, lat) 10*, \6dB 

Typical purchase price f44 

*excluding stabiliser, sec rexc 

For graph references see issue No 4 3 
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AUTUMN SALE 
10% OFF 

ALL SHOWN PRICES* 

R 1 00..... . . . .... £ 1 09.00 

R252 ... . ... .................... £ 1 49.00 

ll352 ... .. . ...... . . .... ... .. ............ £249.00 

R700 ..... . . . . . . .. ..... £269.00 

R652 . . ............ £299.00 

R852... . ................ £349.00 

R952 ...... ........................................... £599.00 

BABY MONITOR. . . .......... ... ...... £89.00 

HARMAN/KARDON NAD 

AMPLIFIERS AMPLIFIERS 
PM635... . ..... £ 1 85.00 

PM645 ... . ........... . . .. £225.00 

PM655.. . ............. . .. ...... £355.00 

PM665.... £555.00 

HK825. £375.00 

HK870... . £455.00 

TUNERS 

3020E ... . ............. £1 09.00 

3 1 30.. . .. . . .. ...... £149.00 

3240PE .. . ... ......... £219.00 

1 130 .. ... ... ...... ... .. ..... £ 1 29.00 

1 1 55 ... .. · · · · ·· ... ... ........ £ 1 99.00 

2155 ... . .. ... ... ............ £229.00 

2200PE .. . . .. ...... .... £389.00 

TU905 £ 1 75.00 TUNERS 
TU9 1 0 ... ... ... ................ £ 1 95.00 4 1 30. 

TU912... . ....... £235.00 4 1 55 .. . . 
TU9 1 5 .. . .. £325.00 

RECEIVERS 
RECEIVERS 

HK385... . ..... £255.00 ;���E 

NK395. .. . ..... £355.00 
7250. 

' ' .. '£149.00 

. ... " '. "£239.00 

....... £ 1 99.00 

" . ...... £329.00 

''' ......... £529.00 

CASSmE OECKS 
TD202 .... . . . . . .. £255.00 CASSmE DECKS 

TD302 ' ' . . . '£355.00 

TD392 ... .. .. ... ... ....... £495.00 

TD392BL .............. ... £449.00 

CD49L . . . .. £695.00 

6220... . ..... £ 1 49.00 

6240 ... ' .. ... ... ............ £ 1 99.00 

6 1 55 " ..... ... ' ... ......... £269.00 

COMPACT DISC 

NAKAMICHI 

CASSETTE DECKS 
BX·I ODE .. ... .. ........ £345.00 

BX· 1 25E .......... £395.00 

BX-300E ........ £645.00 

RX-202E ...... £545.00 

RX-505E . .................. £895.00 

CR·5E ... . ...... £995.00 

CR· 7E ... . ... £1500.00 

DRAGON. .. . ... £1750.00 

GS2 1 0  

GS220 ... 

GS301 .. 

GS302 ... 

GS402 

GS402A .... 

... £ 1 39.00 

........... ....... . £ 1 69.00 

. .... £259.00 

. .. . .  £369.00 

' .. .. ... £599.00 

. .. £799.00 

MICHELL ENG 

COMPACT DISC 5220... .. ...... £229.00 TURNTABLES W/0 ARMS 

HD300 . .. . ......... £495.00 5240... . .... £279.00 SYNCRO... ...£235.00 

HD500 ... . .... .... £595.00 TURNTABLE .. ... . ............ £89.00 GYRODEC ............. £595.00 

ALPHA & AMP .... ....... ............. £ 1 49.00 

A60&AMP.... . .. .... £219 

DELTA 70 AMP . .. ... ................. £299.00 

DELTA 90 AMP... . ........ £329.00 

LOUDSPEAKERS 
ARCAM 1 .. 

ARCAM 2 . .  .. 

ARCM 3 ..... . 

£349.00 

£239.00 

'' £ 1 29.00 

T2 1 TUNER .................................. £199.00 

ALPA TUNER.... .. . .... ... £ 1 39.00 

DELTA 80 TUNER ...................... £259.00 A&R 

A�RCO Acousti 
11 BROADWAY 
WOKING SURREY 
GU215AP 
Tel: (04862) 4667 

A-04 

A-06 

T-04 

X-04 

Z-06 

X- 1 0  

C-06 

P- 1 0  

CD-04 

RC-02 

INTEGRATED AMPLIFIER 

INTEGRATED AMPLIFIER 

TUNER 

RECEIVER 

RECEIVER 

RECEIVER 

PREAMPLIFIER 

POWER AMPU'IER 

CD PLAYER 

REMOTE CONTROL 

AR RANGE LOUDSPEAKERS TURNTABLES 
LEGEND 

LEGEND 

LEGEND 

EB.IOI 

AR88X 

ARI8BX 

AR22BX 

AR33BX 

AR35BX 

AR44BX 

AR55BX 

AR66BX 

£99.00 

£1 29.00 

£159.00 

£199.00 

£249 00 

£349.00 

£649.00 

£899.00 

WITHOUT ARM 

WITH AR ARM & CART 

WITH LVX ARM 

WITH AR ARM 

8/U I INCATECH 

AR CD04 

DENON DCD300 

DENON DCD500 

DENON DCD700 

DE NON DCD 1 300 

DE NON DCD 1 500 

MARANTZ CD273 

MARANTZ C02 7 3SE 

MARANTZ CD56 

MARANTZ CD65 

MARANlZ CD75 

CLAYMORE TUNER £435.00 
CLAYMORE AMP £345.00 
ABSOLUTELY BRILLIANT 

CD SALE PRICES 

£269.00 

£199.00 

£239.00 

£279.00 

£379.00 

£449.00 

£189.00 

£229 00 

£ 1 99.00 

£329.00 

£399.00 

WE 
BEAT 
ALL 

OTHER 
CD 

PRICES. 

NAD 5220 

NAD 5240 

PHI LIPS CD 207 

PHI LIPS CD 160 

PHI LIPS CD360 

PHI LIPS CD450 

PHILIPS CD650 

PHILIPS CD960 

YAMAHA CDX5 

YAMAHA CDX500 

YAMAHA CDX700 

YAMAHAM CDX900 

YAMAHA CDXIIOO 

£159.0 

£249.00 

£209.00 

£269.00 

359.00 

£449.00 

£ 1 89 00 

£399.00 

£289.00 

£ 1 9.00 

£ 1 99.00 

£259.00 

£3 1 9.00 

£219.00 

£2 1 9.00 

£259.00 

£169.00 

£179.00 

£229.00 

£189.00 

£289.00 

£649.00 

£174.00 

£259.00 

£279.00 

£4 1 9.00 

£649.00 

HIGH QUALITY 
AT LOW COST 

TURNTABLES 
SYSTEMDEK 2X 

SYSTEMDEK 2XE 

SYSTEMDEK 2 x INC.ARM 

SYSTEMDEK 2 x E INC.ARM 

DUNLOP SYSTEMDEK 

£ 1 43.00 

£224.00 

£ 1 99.00 

£289.00 

OTHER MAKES & MODELS. PLEASE PHONE FOR BEST PRICES 
A&R AHISTON AUDIO ACOL:STIC RESEARCH AIWA ALPIIASON ·HOSE DEN ON DUAL ELITE 

EXPOSCRE IIABMAN/1-\AH.DON- GALE l!EYBROOK I!ITACHI INCATECJ-1 · JBL ·KEF· 
MARANTZ · :\11SSION MJCHELL · MONITOR ACDIO · NAlJ- PINK TRIANGLE QED Ql:AD · REYOX 

SYSTEfi.I DECK TANNOY- TEAL- TllORENS- YAMAHA ETC 

r To:-A-;.;;;;, ll Th-;, &,;;d;��W..ki��s
;;

r
;;;-------------

., 

Mall order advert I 0% off above prices Post, packing- FREE!! 

PLEASE SUPPLY, ............................................ .. 

I enclose£ .............. . 

or Access/Visa card no: ..... 

NAME, 

ADDRESS, .................. . 

.............................................. TEL NO, ........................... .............. . HFC/10/87 
L----------------------------------� 



c H 0 0 s I N G A N D u s I N G 

AMPLIFIERS 
C l iche or not, the amplifier is the 

heart of the hi-fi system. Its 
purpose is to accept the different 
s ignals from the various sources, 
conform and order them as neces­

sary, and then prov ide the power to drive and 
control the loudspeakers . In what is known as 
an integrated ampl ifier, the first part of this task 
is carried out in the pre-amplifier section, while 
the power amplifier part deals with the loud­
speakers, but the whole is contained w ithin a 
s ingle box . In more costly systems these two 
sections are often separate units, and power 
supplies may also be separately cased . The tasks 
are quite distinct, so integration is only a matter 
of cost, convenience and compactness . 

Twenty years ago amplifiers were mostly low 
powered, using Class A circuitry with valves and 
output transformers . Then the trans istor took 
over rapidly, offering higher specification power, 
lower cost, and improved longev ity. So far, so 
good, but the valve amplifier - like the moving 
coil  cartridge - never quite died . And after a 
couple of false starts it is currently enjoying its 
strongest revival yet, albeit at prices which will  
make many readers blanche. The valve versus 
transistor debate is a fascinating one, though too 
rarefied for much of an airing in this intro­
duction . Where cost-effectiveness is king, the 
transistor st i l l  rules. 

The other historical trend concerns the 
complexity of the pre-amplifier sect ion . When 
hi-fi had to make the best of barely adequate 
source quality, a compl icated and flexible pre­
amplifier section was a useful means of making 
the best of a bad j ob. During the Japanese 
invasion of the '70s, r ival manufacturers vied 
with each other to invent and incorporate more 
and more extensive features :  tone controls 
became graphic equalisers, and the often baffled 
user was encouraged to fantasise that he was on 
the br idge of the Starship Enterpr ise. However, 
improvements in sources have s ince started a 
'simply better' backlash . Ten years ago a fledg­
ling N airn Audio abandoned tone controls on 
the grounds that they degraded sound quality. 
This was a maj or heresy at the t ime, but the 
trend is now firmly establ ished, and even some 
of the Japanese manufacturers have s ince fol­
lowed suit .  

Two MARKETS 
There are now two distinct types of hi-fi 
ampl ifier. The so-called 'bells and whistles' 
models sti l l  ex ist, though they now tend to be 
down- rather than upmarket products. Those 
who appreciate the flexibil ity of extensive 
switching and tone shaping can now take 
advantage of the low prices which derive from 
highly efficient manufacture for a mass market .  

However, the real  hi-fi amplifier action has 
been towards improvements in sound quality, 
much of which has been due to simplify ing the 
circuitry by eliminating as many frills as possible, 

and even in some cases omitt ing a complete 
gain stage through the use of the latest transis­
tors . The ear has proved a more subtle tool than 
any spectrum analyser in adj usting c ircuit 
topography, simpl ifying earth patterns, beefing 
up power suppl ies, and selecting key pass ive 
components, all in the interests of improv ing 
sound qual ity. 

PRE-AMPLIFICATION 
As h i-fi ampl ifiers become increasingly 
minimalist, the pre-amp now only retains two 
key functions: the sorting out of the signals from 
the v inyl disc source, and the sw itching of the 
var ious inputs and outputs . Tuners , cassette 
decks, CD players , and what-have-you all put 
out more or less the same sort of signal, which 
is already equalised to 'flat'. Vinyl disc apart, the 
pre-amp then becomes little more than a glor i­
fied switch with volume and balance controls .  
Which explains why suchlike devices - us ing 
purely pass ive components and hence inher­
ently s imple - are now becoming available in 
the most specialist end of the market .  

Vinyl d i sc  replay is quite a different kettle of 
fish . The pre-amp is connected directly to the 
transducer itself, with no intervening electron­
ics, and this introduces all sorts of difficulties. 
Furthermore, the signal from the cartr idge is 
very small, and requires two distinct stages of 
equal isation to get a 'flat' end result . To add 
insult to injury, there are now two popular kinds 
of cartridge, the h igh(?) output moving magnet 
and low output moving coil  (plus a few odd 
permutat ions), and they are different enough to 
need quite separate treatment . There's not even 
a standard for the source or input impedance 
of low-output cartr idges .  

For the future, it is quite possible we wil l  see 
w ider use of turntables with bu ilt-in cartridge 
pre-amps, so that each source feeds a 'flat' s ignal 
at line level to a simple switching and attenuat­
ing pre-amp. But now that the first digital signal 
source (CD) is becoming accepted, with others 
planned for the future, we wil l  also shortly be 
seeing a new type of pre-amp which accepts 
digital signals d irectly, carrying out var ious 
functions by means of an on-board micro­
computer before finally converting the s ignal 
back to analogue before feed ing to the power 
amplifier. Such a system should theoretically be 
immune from the s ignal degradation which has 
been leading the market towards s impler 
analogue ampl ifiers, and could lead to a revival 
of more complex pre-amps, though progress will  
be s low because any pre-amp section will  need 
to handle conventional s ignals alongside digital 
for many years to come. 

POWER AMPLIFIERS 
This is the part of the amplifier whose j ob it 
is to drive the loudspeakers - and a r ight old 
j ob that can turn out to be. Like the cartridge, 
a loudspeaker i s  a transducer, and the task is to 

turn the electrical model of the music signal 
back into a mechanical (acoustical) signal for 
the benefit of the ears . The loudspeaker is a form 
of motor, but its task of covering the whole range 
of audio frequencies is mechanically almost 
intolerable, and there is an inevitable lack of 
control at var ious resonance points.

' 
While the 

ampl ifier prov ides the loudspeaker with a 
voltage which corresponds to the ampl ified 
music s ignal, it is the characteristics of the 
loudspeaker itself which determines the current 
demand. This current demand can be very un­
predictable, particularly at resonance points, 
which is why ser ious hi-fi ampl ifiers are usually 
des igned with plenty of surplus current capacity, 
and with an eye on the stabi l ity of the voltage 
s ignal whatever the current demand . 

The main measurements on ampl ifiers relate 
to power output and distortion. Power is 
normally expressed in Watts, but we translate 
this into a measure of relat ive loudness, the 
dBW, which is far more mean ingful .  More 
important than the maximum power output 
itself is the way the power is maintained into 
different loads, and this is analysed in the 
rev iews . The various distort ion measurements 
also help explore the limits of the amplifier, but 
paradox ical ly, striv ing for very low distortion 
seems to prej udice sound qual ity. 

CHOOSING 
There are a number of criteria one could use 
when selecting an ampl ifier, and the most valid 
is probably sound quality. Despite the attention 
it attracts, power output comes much further 
down the l ist, because the differences between 
most models is not in fact that great, and 
measured power is by no means a reliable 
indicator of subj ective loudness capabi l ity. At 
the top end of the market, upgrading is less 
l ikely to involve an increase in power than im­
provements in sound quality gained through 
changes in power supplies for pre- and power 
amplifiers. 

The range of fac ilities required should natur­
ally be taken into account, pay ing particular 
attention to the type of cartridge be ing used. 
But it should also be borne in mind that every 
unused feature contr ibutes nothing and wil l  
probably have a negative effect upon the 
potential sound qual ity. While some people 
seem more sensitive than others to the sound 
of amplifiers, both pre- and power sect ions are 
fundamental to the system as a whole, simply 
because all signals pass through them en route 
to the loudspeakers .  

The reviews prov ide an  excellent guide to 
shortlisting some of the better sounding bargains 
in amplifiers around . But as ever they cannot 
replace an individual's select ion to his or her 
own tastes, preferably in the correct system and 
ideally in an 'own room' context .  Once again, 
the conscientious specialist dealer provides a 
v ital l ink. 

Reviews reprinted from issue 50 by Martin Colloms & Paul Messenger 
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ESTABLI SH ED I N  SOUND 

M I S S I O N  CY R U S  TWO M I SS I O N  CYR U S  

M I S S I O N  CY R U S  O N E  M I S S I O N  PCM 7000 

FU LL RANGE ON DEMONSTRATION 
't!f 01 ·654 ·1231/Z040 - 35Z/4 LONER ADDISCOMBE ROAD, CROYDON, SURREY, CR07Af 
� --- -�: MON ITOR AUDIO · WHARFEDALE · A & R CAM B R I DG E  · C R E E K  · NAD · DUAL · DEN ON · GALE _ � VISA . M E RI D IAN · M I C H E LL · THORENS · YAMAHA · REVOX · REVOLVER · ROGERS · MARANTZ · ROTEL -,;, g I 

- - ·  · · 
AIWA · BEARD · KOETSU · AUDIO RESEARC H · MAG NA PLANAR · ORACLE · H ELIUS · KRELL 

SONY. ES · MISSION · LINN · TECHN ICS · KEF · B & W · NAKAM ICHI  · NAI M AUDIO · SPENDOR · H EYBROOK · QUAD · AUDIOLAB · 8&0 



A M p L I F I E R s 

A&R ARCAM ALPHA 
A&R CA MBRIDGE L TO, DENNY INDUSTRI A L  CENTRE, W ATERBEACH , CA MBRIDGE CB5 9PB. 

· --TEL (02 23)  86 1 550-- · 

Though now rumoured to carry a 
'Plus' suffix ,  there was no sign of 
such designation upon either the 
ampl ifier or its carton , though a 
number of changes have been 

made over the original Alpha which was first 
introduced three years ago. Our 1987 sample was 
now in an all black finish, emphasised rather 
effectively in pale blue legends and highlights. 
We carried out ful l  re-auditioning and updated 
the measurements where necessary, most of the 
changes relating to the power supply and detail 
component selection for enhancing sound 
quality. 

The Alpha shows a slight but worthwhile 
increase in power over its predecessor, main­
taining its good load tolerance and power band­
width, and with a s ignificant increase in peak 
current capabi l ity. 

A compact integrated design , Alpha is dis­
t inguished by a good fin ish and appearance 
which result from A&R's professional v iew of 
engineering design . The five inputs include 
moving magnet disc, and the well-laid out con­
trols incorporate bass and treble. Ergonomical ly, 
however, the five identical knobs do not make 
for the easiest , most instructive operation . 

Output power is 30W per channel ,  with an 
output stage rated to take account of some of 
the more difficult loudspeaker loads . The disc 
input comes with a standard 4 7 kohms/100pf 
characteristic, but additional loading may be 
retro-fitted with options down to 8kohms and 
up to 420pF. 

The price is modest but A&R have not 
skimped on quality details, such as the custom 
silver-plated 4mm speaker cable sockets, which 
prov ide 'd irect '  and headphone-switched 
options. All  inputs are the usual RCA phono 
j acks, with the headphone outlet a standard V4 in 
socket on the front panel .  

LAB REPORT 
Ins ide, the construction quality is exemplary. 

The unit is built on a single board with clean , 
simple signal paths and optimised 'star' 
grounding . Internal wiring is virtually non 
existent. The output stage is complementary bi­
polar direct coupled, and the earlier stages use 
high quality (and improved) integrated circuits. 
Coupling components have been reduced to a 
minimum in order to maximise sound quality 
and some top grade polypropylene capacitors 
have even been included.  

Attaining a comfortable lOldBA maximum 
loudness on test , the peak 8ohm power del ivery 
reached 17 dBW (SOW) and rated power was 
comfortably achieved into Zohms on peaks . 
Power bandwidth was fine with a healthy peak 
current averaging 9A.  

D istortion levels were moderate, particularly 
with respecr to high frequency intermodulation . 
Noise levels were fine, with the DC offsets 
satisfactorily low. Input overload margins were 
ample and the stereo channel separation results 
were rather better than average. Power supply 
modulation was respectable for the type, while 
all  orher aspects conformed to a wel l  balanced 
competent des ign . 

SOUND QUALITY 
Rating a solid above average, the Alpha 
continues to maintain its competitiveness on 
sound quality. Unanimously described as 'nice­
sounding', this is both praise and criticism , but 
more than most it should fit unobtrus ively into 
almost any system context .  The sound was a 
l ittle 'smal l', somewhat 'softened' and lacking 
a little speed, 'sparkle' and transparency. But it 
was also refreshingly free of 'hi-fi-ish' qualities 
in the perj orative sense, stay ing wel l  under 
control and giving good musical involvement.  

CONCLUSIONS 
Comfortably continu ing to merit  recommend­
ation , the Alpha is a fine and essentially musical 
allrounder, with sound lab performance, sensible 
faci l ities, fine build quality and attractive 

presentat ion. Though it showed some sonic 
l imitations in the context of the very highest 
quality ancillaries , the overall balance has been 
very well j udged to make the most of the lesser 
components its price indicates will be l ikely 
partners. 

Test measurements 
Th show how well the amplifier sus tains its Bohm 
output into real loudspeaker loads , the level into 
4ohms and 2ohms is given in dBW (where 
OdB = l W), without adding 3dB or 6dB respectively, 
as in usual 'poweT ' mtings . 

TEST RESULTS 
Power output ! n tegrareJ dmpl ificr 
Rmcd power into Soh m�. mdker ' s  spec ___ 30\V(= \SliB\\1) 
Power output 20H: 1 kH: 20kHz 

One channel ,  Sohm load ___ 1 6 .4dBW 1 6 .8dBW \6.8dBW 
Borh channels, 4ohm load ___ l 1 . ldBW 1 4 . \dB\V 1 4 . \dBW 
One channel , 2ohm:., pul:.ed __ - dBW 1 4 .9dBW -dBW 
Instantaneous peuk currenr  + I  }A - l 2 . S .A. 
Distortion 
Tom\ harmon ic  distor t iun, ___ 20Hz 1 kHz 20kHz 
at  rated power,  aux lnput ___ - 7 3 . 7JB - 7 3 . 1 JB - 6 6 . 2dB 
l mcrm<xlulat ion,  I 9120kHz ,  rated power, aux mpur _- 7 7 .9JB 
l ntcrmodular ion, 1 9/ZOkH: ,  at OdBW, disc (mm) __ - n .7dB 
Noise 
Oi<oc (mm) mpur ( IHF .  CCIR wciglncd) - 7 1 .0JR 
Aux/CD input ( IHF ,  CCIR wt:ighlcd) - 7 6 .9dB 
Rc�tdual, unv .. ·c ig\ncd (vtllumc connol at min) ___ - 7 8 .9dB 

OC outpul offset kft - 8rn V, right + 6m V 
DC offset .  prc-amp h.!ft n/a m V ,  righr n/a m V 
Input overload 20Hz I k l-lz 20kllz  
Di>e  (mm) input ( IHF)  Z 7 .0JB Z 7 . 1 d8 Z 7 .6JR 
Disc (me) input ( IHF)  n/<a JB n/a dB n/a dB 
Aux/CD inpur ( IHF) >ZOJB >ZOJB >ZOdB 
S tereo separation 
Disc input (mm) 68 . 2dB 7 1 . 8dB 5 6 .  3dR 
Aux input 69 . ZJB 7 0 . 3JB 64 . 3dB 

Output impedance (damping) __ 0 . 2 7ohm 0 .27uhm 0 . 3 3ohm 
Channel balance, disc , at 1 kHz ldB 
Volume/balance tracking ___ OJB - Z OdB - 60dB 
Aux input 0 .06JB l .OIJB 1 .07dB 
Input data socket type.: sens i t iv i ty loading 
Disc (mm) input ___ Phono 0 .42mV 46kohms I I OpF 
Di<oc "(me) input*___ n/a n/a m V n/a kohms n/a nF 
Aux input Phono 36 .0mV 2 3 .0kohms 36pF 
Power amp n/a n/a m V n/a kohms n/a pF 

Output ,  prc-amp (tape) I O .OV max,  1 80ohm� 
Disc cqual i�at lon error, 30H:- 1 5 k l-l: + OJB, - 1 .  )JB 
S1zc (width, height ,  dcpth) 40 x 8 x 2 2 c m  
Typlcal p n c c  inc VAT ____________ U ) 0  

For graph references see  issue No. 50 
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A M p L I F I E R s 

AUDIO LAB 8000A 
CA MBRIDGE SYSTEMS TECH NO LOGY L TO, 26  RO MAN WAY, GO OMA NCH ESTER ,  HUNTINGDO 'J  . 

. --cA MBS PEI8 9LN. TEL : (0480) 5 2 5 2 1 -- ' 

N ow a well  establ ished model ,  the 
BOOOA has undergone extensive 
sound quality rev isions for 1987 , 
through subtle development and 
refinement . It is conservatively 

rated at SOW per channel .  
I n  contrast to much U K  equ ipment roday, 

which is of 'straight l ine' design , the Audiolab 
does have tone controls ;  however these are said 
to be specifically des igned to have a negligible 
effect on sound quality. Comprehensively 
equ ipped , the input fac i l ities are all phono, and 
include disc (mm and me) ,  tape 1 and 2 ,  plus 
tuner and CD/aux . A proper 'record out' selector 
matches the input selector. A headphone socket 
is provided , which mutes the two sets of speaker 
outputs via a high-quality re l ay. A small dealer 
modificat ion prov ides for separate pre/power 
amp use if this is required by the user, but in 
this mode the c ircuitry which prevents switch­
on thumps will not operate. 

As wel l  engineered internally as it is finished 
external ly, the ampl ifier uses a large 250VA 
toroidal transformer specially mounted to reduce 
mechanical hum . The output stages are high­
current,  direct-coupled complementary, with a 
DC servo to rolloff the extreme subsonic 
response w ithout need for the usual decoupl ing 
capacitor in the feedback loop. Full electronic 
protect ion is designed to al low adverse load 
drive. All discrete circuitry is employed, The me 
headamp is a panicularly careful design , and ; 
in fact many of the des ign features are more 
commonly associated with more costly models .  

LAB REPORT 
Spec ified at SOW (17 dBW) the amplifier demon­
strated a fine power bandwidth at 19dBW into 
8ohms. The 4ohm continuous del ivery was also 
pretty good , while its ± 2 8A peak current 
capabil ity was more than sufficient for the rated 
power. Peak level approached lOOW per channel 
( 19 .8dBW) holding wel l  into 4ohms at 18 .6dB 
and still very strong at 18dBW, 2ohms. 

Harmonic and panicularly intermodulat ion 
d istortions were at negligible levels ,  in a sense 
showing that h igh-linearity c ircuits are not in 
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themselves a barrier to good sound quality. 
Noise levels were fine, and the DC output offsets 
negligible. Input overload levels were ample, and 
stereo separat ion up with the best , bar the 
special double-mono ampl ifier types . Output im­
pedance was low and channel balance very 
accurate, except at  the lowest vo lume settings. 
Input sens i t iv it ies were sufficient for all  c lasses 
of source, and the input characteristics can be 
changed via optional loading plugs . RIAA 
equal isation fol lowed the IEC rol loff, hence the 
subsonic fall shown here, while the tone controls 
were suitably mild in act ion . The pre-amp out­
put also offered a decent level at low impedance 
for other power ampl ifiers. Subj ect ively, no 
change in sound quality could be he8rd with 
the tone controls engaged. 

SOUND QUALITY 
This ampl ifier surprised al l  those who heard i t .  
On moving-coil input the overal l  subj ect ive 
rating was 'good plus', which is ahead of the 
competit ion . Its character was highly neutra l ,  
if very s l ightly 'c linical ', with an open , wide 
frequency range and very presentable bass , the 
latter offering power, precision and extension . 
The midband was we l l  defined, articulate and 
wel l-focused while the stereo image showed 
decent depth and ambience. 

A marginal improvement of depth was 
noticed via moving-magnet input , while the 
trebl e  remained sl ightly imperfect ;  here a hint 
of 'fuzziness' and 'grain' was a little sweeter than 
on moving-coi l ,  with some further advance in 
treble quality and a touch more clarity. 

The sound remained very good via aux 
dominated by a fine transparency and with addi­
tional , admittedly minor, improvements in 
stereo staging , depth, bass power and detai l .  I t  
could get pretty loud, and sounded very tolerdble 
into c l ipping, with 103dBA poss ible into the 
normal loudspeaker. A fine load tolerance was 
also evidenced by the 102dBA produced into 
the severe load . 

CONCLUSIONS 
For '87 , Audiolab have further enhanced the 

sound quality, by subtle improvements to the 
interior c ircuitry, so ful ly  maintaining the 
model's keen competition. The SOOOA is a fine 
integrated ampl ifier of very good power del ivery 
with excellent finish and build quality. The tone 
controls do not detract from the performance, 
while its load tolerence is exceptional .  A highly 
versatile mode l ,  this superior quality design 
remains firmly recommended . 

Test measurements 
To show how well the amplifier sus tains its Bohm 
output into real loudspeaker loads , the level into 
4ohms and 2 uhms is given in dBW (where 
OdB = J W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings. 

TEST RESULTS 
Power output ln tegrareJ ampl tficr 
Rated powcr inll) 8ohms , m:1kcr\ .<.pcc ___ 50\V(= 1 7 .._18\XI) 
Power output ZOH: I kH: 20kH! 
Ont.• ch<�nnc l ,  8nhm !( lad ___ l 9 AdBW 1 9 .- ) d B \\' 1 9 .(\18\'(1 

Both channt.·b. 4<lhm l ( la ,_! ___ l 7 . 2  .. 1BW 1 7 .6dBW t 7 .0.._fB\'(/ 
Ont.• <.·hrtnrw l ,  2nhrns .  pu lsed __ l 7 .8dBW 1 8 .0dBW 1 7 . 1dB\V 
l nstantanl.'llt JS pt.·ak curn:nt  + 27 A  - 28A 

Distortion 
T1 1tal harmonic d ist11rt iun , ___ 20112 I kHz 20kHz 
;ll rate ... ! power, aux input ___ - 90JB - 9 5JB - 80JB 
l nr l'rmodulat i lm,  ! 9/20kH: ,  ratl'.._l power, aux input __ - 8'5JB 
ln tcrmndul<�t im1 , 1 9/20kll: ,  at  OdBW, .._lisc (mm) ___ - 85dB 
ln t l'rmoJulat i l > ll ,  ! 9/20kH: ,  at OJBW, d i�c (mc) ___ - 80JB 
Noise 
Disc (mm) input ( I H F ,  CCJR weighted) _ 78JB 
Disc (me} inpur ( !HF. CCIR \Vl'ightcd) 7 >dR 
A ux/CD input ( 1 1-lF .  CCIR w�:.·ightt>J) 82JB 
Rl·:> �Jua l ,  unweighrcJ (vuluml' CPnrrol ;H min)  78JB 
DC output lllfsct lt't"t 2m\ ' .  nghr �m V 

Input overload 20 1-l : 1 kH: 20kH: 
Disc (mm) input ( JHF) 29�lB �OJB 30dB 
Disc (me) input ( l H F)* 2 6dB 26dB 26dB 
A ux/CD input ( I H F) >20JB >20dB >20dB 
Stereo separation 
Di:-c input (mm) 9l\1B 
Aux input - 1.:-lJB 

- nm  
- 7 / ,IB 

- 50JB 
56JB 

Output impclbncc (,lunping) __ 0 .0 �, 1hm \ \04�>hm 0 . 1 2nhm 
Channel h::�lancc. disc . at l kH: 0.04dB 
Volume/balan..:e tracking ___ UdB - 20JB - 60JB 
Aux input 0 .04dB 0 .0JB 3 .6dB 
Input data :-nch·t type sem-ri ! Y t t \  loading 
Disc (mm) inprr r  D J!\ 0 . 3 m \ · 47 k{lhms 3 SpF  
D i sc  (me )  input DIN 0 .00/ m\'  J OOohms 4 . 7 n F  
Aux  input _____ [) !\: 1 2 mV 20b1hms 70pF 
Output ,  pre-amp (rape) 7 .7V max, 600nhms 
Disc equal isation errt l r ,  30H:- J 5 kH:  ____ + O . l dB ,  - 2 . 2dB 
St:�;.· (width.  height .  �lepth)  44 . S x 7 .4 x 34cm 
Typrca l  price inc VAT £ 3 2 5  

Firsc redeu ,'d:  1 983 .  R.:c.-srcd / 985 .  

For graph references see issue No. 50 



A M p L I F I E R s 

CAMBRIDGE AUDIO P40 
CAMBRIDGE AUDIO SYSTEMS INTERNATIO NAL,  B URREL ROAD, ST. IVES INDUSTRIAL ESTATE , 

· -cAMBRIDGESH IRE PE i i  4LE TEL (0480) 496496--- · 

Though the name stretches back 
nearly two decades, Cambridge 
Audio products have only been in­
termittently available, the company 
changing hands and lying dormant 

on occasion . Now owned by an engineer who 
was involved back in those early amplifier years 
and hav ing consp icuous current success wi th a 
state-of-the-art CD player, after some hesitancy 
the ampl ifier range is beginning to re-establ ish 
itself too. Last year's Integer has evolved into a 
P55 ,  at a s l ightly higher price and power rating 
than the new £200 P40 integrated amplifier re­
viewed here, i tself reviv ing one of the names 
from Cambridge's past .  

This be ing the 'e ighties rather than the 'six­
ties, P40 is now a simple 'straight l ine' des ign 
with minimal faci l ities to clutter the signal path. 
Housed in a simple s l imline black enclosure, 
finish has been s ign ificantly improved over 
earlier Cambridge production and is now to a 
high standard ,  though one could st i l l  pick a nit  
or two over the 'feel '  of the controls .  There are 
j ust three large control knobs and three push­
buttons, the former for volume, balance and 
input selection , the latter for power on/off, 
mono/stereo and tape monitoring . The rear 
panel has a single row of phono plugs for inter­
connection , plus 4mm sockets for loudspeakers ; 
between the disc inputs a switch selects the 
extra gain needed for moving-coi l  cartridges . 

LAB REPORT 
The P40 has a particularly clean and direct 
layout ,  construction being based on a single 
printed circuit  board that has an 'audio quality' 
substrate. The output stage is conventional com­
plementary direct coupled bi-polar, and h igh 
quality !Cs are used for the disc input . The pas­
s ive l ine stage provides lower sensit iv ity on l ine 
inputs . A generous toro idal transformer with 
plenty of reservoir gives shared supply to the two 
channels; build quality is good, and high current 
fuse protected transistors are used . 

The P40 comfortab l y  b e a t  i t s  rated 
40W/16dBW, but the 3dBW loss when driving 
both channels into 4ohms is a l itt le severe, 
indicative of the shared supply. Power bandwidth 

is very good , and peak current capabi l ity a fine 
+ 1- 20A, so there is plenty of reserve 'urge'. The 
power supply modulation test showed that 
spuriae were at a low leve l ,  bur the background 
was a l ittle 'd irty' in terms of the number of 
components generated at low level in the power 
supply. 

Distortions were pretty good except at h igh 
frequencies where there was some significant 
deterioration : there was some question about 
high frequency stabil ity when rigged up using 
short low inductance wiring in the lab, but this 
was not encountered during normal use with 
cables. The noise figures were reasonable except 
on the moving-coil input ,  where - 5 5  dB is 
barely adequate and was gently audible. Stereo 
separation was reasonable enough, and overload 
margins adequate, if a l i tt le suspect at high 
frequencies on the moving-coil input . Sensit i ­
v i t ies were a l i t t le  lower than average, and 
volume/balance track ing could have been im­
proved at low levels .  The RIAA disc equalisa­
tion curve showed quite sharp bandwidth 
curtailment at low frequencies ,  - 20dB at 50Hz 
and - 7 dB at 20Hz, but a smooth, neutral char­
acteristic elsewhere. 

SOUND QUALITY 
Our first sample  del ivered only mono, but st i l l  
sounded very promising nonetheless: i ts  replace­
ment rated good overa l l ,  a fine result  for the 
price. Particularly impressive was the subj ective 
'speed' and 'grip', giving a fine impression of 
coherence and integrat ion with excellent 
dynamics. There was some critic ism of a treble 
'untidiness', and a certain lack of sweetness here, 
with some sibilant emphasis, but the soundstage 
was open and clear with good transparency and 
reasonable depth portrayal . The quality im­
proved with CD, suggesting that the power 
ampl ifier is more capable than the pre-amp 
section . 

C oNCLUSIONS 
Subj ect ively one of the better integrated amp­
l ifiers around, the P40 st i l l  shows room for im­
provement, particularly on the moving-coi l  disc 
input , but at least it has this option available, 

and produced a sound quality which just ified 
the step-up in price from popular £150 models ,  
particularly for rock  music listeners .  The sample 
fault  we encountered was clearly j ust that (late 
as usual , they rushed us a sample diverted from 
an export batch ,  modifying it without proper 
check ing! ) ,  and some caution should be taken 
avoiding exotic loudspeaker cables and/or very 
short runs , but the P40 is c learly a welcome new 
Best Buy, even if it is st i l l  a l i t t le  wet behind 
the ears .  

Test measurements 
To show how well the amplifier suswins its Buhm 
output into real loudspeaker loads , the level into 
4uhms and 2ohms is given in dBW (where 
OdB= l W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power output ln rl.'gratcd amplif ier 
Rared power inrn Sohms, maker ' �  src..: ��-40\V(= 1 6dBW) 
Power <lutpur 20H: I k ! 1:  20kHz 
Ont' chaund, 8ohm load ___ l 7 . 5dBW 1 7 .86dBW 1 7 .6SJBW 
Borh channels ,  4 1 1hm !o�d __ 1 4 . 5JBW ! 5 . 2,1BW 1 4 .9dBW 
One channl· l ,  2ohms. pulsed _ - d B  \V I 5 . 5L!BW - dB \V 
lnsrantaneou� pc:1k current + 20.0A - 20 .0A 
D istortion 

Total harmonic d istort ion , __ ZOH: I kHz 20kHz 
at rated power,  aux inpur -� - 7 5 .0d8 - 7 4 .0JB - 5 1 .0JB 
l ntcrm01..iu lar ion , I 9120kHz,  r;ncd power, aux inpur _ - 7 5 .0dB 

lnrermodular inn , ! 9120kHz ,  at OdBW, disc (mm) __ - 7 1 .0dB 
lnterm<Kiularion , 1 9/20kHz ,  at OJBW, disc (mc)��-61 .0JB 
Noise 
Disc (mm) input ( 1 1-I F ,  CCIR weighted) 7 3 .0JB 
Disc (me) input ( I ! IF ,  CCIR wdghted) S S .OJB 
Aux/CD input (!!IF, CCIR weighrcd) _ - 7 5 .0JB 
Res idual ,  unwL'ighred (volume control at m in )��-- 7 8 .0dB 
DC output offset left 2 5 m V ,  right I OmV 
I n p u t  overload _ _  ���- ZOl l z  1 kH z  20kH: 
Di>c (mm) input ( I H Fl ��- l i .OdB JO .OdB JO .OdB 
Disc (me) input ( I IIF)*��- J l .7dB J0.6dB 2 2 .7dB 
Aux/CD input  ( I H F) >ZOdB >20d8 >ZOJB 
Stereo separation 

Disc input (mm) 67 .OJB 67 .OdB SO .OdB 
Aux input 7 6 .0d8 7 2 .0dB 50 .0dB 
Outpur impcdancl...' (damping) _0. 1 22ohm 0 . 1 1 6ohm 0 . 1 1 8nhm 
Channel balance, disc , at  I kHz n/a dB 
Volume/balance tracking __ OdB - 20d8 - 60JB 
Aux CD input OdB 0.7dB S .OJB 
Input data sockcr type sens i t iv ity l<1ad ing 
Disc (mm) input __ Phono 0 . 5 6mV 47 knhms I I SpF 
Disc (me) input* 0 06ZmV 47 knhms 1 \ S pF 
Aux  inpm Phono 42 . 5mV 7 .0kohms 4 \ 0pF 
Output,  pre�amr (tape) 1 0 . 2 5 V  max ,  7 . 7 kohms 
Disc equal is<ttion error ,  30Hz� 1 5kHz  + OdB,  -SdB 
Size (width.  height ,  deprh)  4 3 .6 x 6 . Z 5 x 28 . 2cm 
Typical pricl' inc VAT £200 

For graph references see issue No. 50 
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A M p L I F I E R s 

DEN ON PMA-250 
H AYDEN LABO R ATO R IES,  HAYDEN HO USE , CH I LTERN H I LL .  CHALFO N T  ST PETER. BUCKS. 

· --TEL (07 5 .3 ) 88844 7--- · 

B uilding upon the undoubted success 
of their 'budget' '707 model ,  Denon 
have moved a l itt le upmarket to the 
next convenient price point with the 
£ 1 2 5  PMA-2 5 0 .  Rated at a 

modest 25W/channel , this offers a l ittle more 
'under the skin' engineering in an even simpler 
'straight l ine' design which is c learly intended 
to accept some of the compromises necessary 
to achieve good sound qual ity. For example, 
there is no switching in the output to the 
loudspeakers , so headphone l isteners wi l l  have 
to unplug the speakers (at the ampl ifier and with 
a l ittle care please) if they want to avoid 
disturbing others. 

Tone controls are still fi tted , and can only be 
bypassed when using the CD input, but they 
remain the only unnecessary fri l l s .  The rest of 
the front panel offers only input switching (MM 
only disc) ,  tape monitor and 'CD direct' push­
buttons, plus the headphone j ack , volume con­
tro l  and on/off switch . The rear panel uses 
phono inputs throughout ,  w i th substantial 
binding posts providing high qual ity connection 
for a single pair of loudspeakers . Internally there 
is evidence of care and expense taken in 
selecting high quality components for enhanced 
sound qual ity, the sort of approach normal ly  
only  adopted by smaller, more special ist  
manufacturers . 

LAB REPORT 
Technically this ampl ifier has a conventional 
class A/B direct-coupled complementary bi­
polar output ,  with IC driver stage. I t  is clearly 
derived from the 707, but has an improved 
power supply and uses more careful ly selected 
h igh quality components and has a simpler, 
more direct s ignal path . Internally it is bui lt  to 
a ,·ery h i gh standard ,  reflect ing the external 
fin ish in  this respect .  

The  ' 250  comfortabl y  beat i t s  admittedly 
modest power rat ing, the power del ivery being 
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reasonably we l l  maintained into lower imped­
ances, though the ult imate current capabi l i ty 
is adequate rather than generous. Distortion was 
low, and s ignal-to-noise rat ios were satisfactory. 
Stereo separation and input overload margins 
both measured very welL 

Though input sens i t iv ities a re sensibly 
chosen, note that the disc input already has 
250pF capacitance loading: add another JOOpF 
or so for the leadout wires and the total might 
be on the high s ide for ideal matching with the 
odd cartridge, though most will match fine.  The 
power supply modulat ion test gave a decent 
enough resul t ,  mains harmonics being below 
signal harmon ics. There is a l ittle room for 
improvement in volume contro l  tracking, 
i ndicat ive of component tole ran cing perhars .  
A sim ilar factor may expla in the RIAA equal­
isation : the gentle undulation here will probably 
play a minor role in determining the overall 
character of the sound from disc. There is  no 
evidence of bandl imit ing on the disc input , so 
results may vary somewhat with d ifferent turn ­
table systems . 

SOUND QUALITY 
The '250 was rated comfortably above average, 
good for the price, and towards the top of an 
increasingly varied and extensive range of 
'budget plus' integrated ampl ifiers from both UK 
and Far Eastern sources. The sound was distinct­
ively more 'open' than that found w i th more 
complex designs, with some attempt at depth 
portrayal and proper stereo stag ing, albeit at a 
sub-audiophile leveL Dynamics were quite l ively 
with an attractively 'bouncy' character, while 
remaining general ly t idy and coherent,  though 
the sound lacked a l ittle 'sparkle' and any real 
sense of 'scale'. 

CONCLUSIONS 
I mproving sign ificantly on the sound qual ity of 
its '707 predecessor, though to some ex ten t 

reflecting the steady forward progress of the 
market as a whole, the '250 turns out to be a 
well balanced package, sensibly conceived and 
attractively priced . At the £125  stated typical 
price, it just manages a Best Buy rating, success­
fu l ly  creating a blend with broad appeal across 
a wide range of tastes .  

Test measurements 
To show how well the amplifier sus tains its 8ohm 
output into real loudspeaker loads , the level into 
4ohms and 2 ohms is given in dBW (where 
OdB= J W),  without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power output l n rcgrared <lmpl ifier 
Rated power i n to Hohrns, m:rkl·r · �  SJX'"C ___ 2 5W(= l 4d8W) 
l'ower output 20Hz 1 kHz 20kHz 
One channel.  8ohm load ___ 1 6 . 5dRW ! 6 .6d8\V 1 6 .6JBW 
Both channels. 4ohm 1oad ___ l 3 . 3dBW 1 3 .8dBW 1 3 .7dB\V 
One channel ,  Zohms, pubed __ - dBW ! 3 . 5dBW - dBW 
l rbtclntancous pe1k current ____ + 9 . 5 A  - 9 . 5 A  
Distortion 
Total harmon i c  d istort ion , ___ 20Hz 1 kHz 20kH: 
a t  relied power, aux input ___ -83dB - 87dB - 68dB 
l n tcrnhldulat ion,  1 9/20kHz ,  r<Jted power, aux input __ - 10 \ JB 
l n tcrmPdulat i cm,  ! 9120kHz.  at OdBW, disc (mm) ___ - 75dB 

Noise 
Disc (mm) input ( I H F .  CCIR weighted) ______ - 68d8 
Aux/CD input ( IHF .  CCIR weighted) - 75d8 

Residua l .  unweighted (volume conrrol at min) ___ - 79dB 
DC nutput off�e t  l eft - ! 9m V ,  right - I Sm V 
Input overload 2 0 H :  1kHz 20kHz 
Oi,c (mm) input ( IHFl  l 2 . 5JB  J \ .9d8 JO .SJB 
Aux/CD input ( IHF)  >20dB >20dB >20dB 
Stereo separation 
Disc input (mm) ______ 69dB 5 4dB 6 l dB 
Aux input 73dB 54dB 6 I dB 
Output impe�hmcc- (damrmg) __ 0 . 2 4ohm 0 . 2 4ohm 0 . 2 4ohm 
Channt: l  halance. d i <-c , at l kH:  ________ ,0.02dB 
Volume/balance tracking ___ OdB - 20dB - 60dB 

Aux input 0 .06dB 0 . 3 9dB 3 .94dB 
Input data �pcket n·pe sensit iv i t)  loading 
Disc (mm) inpu t ___ Phono ().)6mV 47 kohms 2 50pF 
Aux input Ph(mO 3 2 . 3 m V  90kohtm 40pF 

OutpuL prr-amr ( tal�e)  J 0 .9V max,  I OOl1hms 
Disc equa l i sa t i l ln  rrrPr , 3L�H : · l i k H :  + 0  3 2JB - 0  3 3dB 
Sm:> (width. heigh t ,  depth)  ______ 4 3 j x 8 . i x 26cm 

Typica l  pr ice i n c  VAT £ 1 2 5  

For groph references s e e  issue No. 50 



A M p L I F I E R s 

KENWOOD KA-550 
·TRIO KENWOOD U K  L TD, 17 BRISTOL ROAD, METROPOLITAN CENTRE. GREEN FORD, 

· --MIDDX UB6 8UP. TEL Ol -5 7 5 6030-- · 

Curiously, only Japan and the UK 
used the Trio brand name on this 
c o mpany ' s  h i -fi e q u i p m e n t . 
Throughout the rest of the world 
they were known as Kenwood, a 

brand identity that was until recently considered 
unacceptable by a certain UK manufacturer of 
small kitchen appl iances. Japan came into l ine 
last Summer - with a posit ive influence on 
sales to boot - and the UK is now fol lowing . 
From Spring '87 all Trios will now be Kenwoods. 

The KA-550 is a 40W integrated model ,  
retailing for around £130 .  Very smartly fin ished 
and sensibly laid out, it makes a few compro­
mises in the interests of convenience, notably 
the separately switched accommodation for two 
sets of loudspeakers . But Ken wood have clearly 
made an effort to keep signal paths short for the 
sake of sound quality, and unlike many of its 
immediate rivals in this increasingly competitive 
sector of the marketplace, the '550 sports a 
moving magnet/moving-coil cartridge matching 
option. 

Aside from the prominent power switch and 
volume contro l ,  the top section of the fascia 
prov ides 'CD Direct'  and ' l ine straight' 
switching. The lower section has a set of large 
pushbuttons for input and tape monitoring 
selection, small pushbuttons select loudspeakers, 
subsonic filter, - 30dB attenuation, and mm/m-e 
cartridge. The rear panel uses phono sockets 
throughout,  and generous b inding posts for 
loudspeaker connection . 

LAB REPORT 
Differential FETs improve the performance of 
the disc input IC op amps to the point where 
the mm/m-e option is feasible. Both the 'direct' 
switch routes shorten internal signal paths, and 
some care has been taken over the circuit layout . 

The power amps are fully integrated hybrid !Cs 
using conventional complementary config­
uration, fed from a decent s ize power supply with 
separate regulation to earlier stages . 

Power del ivery clearly exceeded the speci­
fication when one channel was driven into 
Sohms, and sti l l  held up reasonably wel l  into 
lower impedances ,  reflect ing the generous, if 
somewhat asymmetric current  capabil ity. The 
power supply modulation spectrogram shows 
generally good isolation and behaviour. 

The various distortion and noise measure­
ments were all good , input overload margins 
were ample, and stereo separation was very 
respectable too. The various input parameters 
all appear to be sensibly chosen. The RIAA disc 
equalisation was commendably flat and sensibly 
bandlimited part icularly via moving-coi l  (the 
mm trace shows much less low frequency cur­
tailment). 

SOUND QUALITY 
Rating comfortably above average, the '550 
proved to be a gutsy performer, with decent bass 
'speed' and 'attack', albeit lacking a l ittle in 
'weight' and accompanied by a little 'untidiness' 
in the treble. Stereo imagery was wel l  portrayed, 
with fairly good focus and only mild depth 
curtailment . Furthermore, the moving-coil cart­
ridge input was no also-ran of indifferent per­
formance as has been the case with some 
cheaper integrated amplifiers over the years : i t  
is genuinely as capable as the other inputs , 
which is to Kenwood's cred it .  

CONCLUSIONS 
Deserving firm recommendation on the basis 
of its decent sound quality at an affordable price, 
the '550 has the additional bonuses of fine finish 
and build quality and a capable  moving-coil 

input , the latter something of a rarity amongst 
its immediate competition and a definite plus 
point . 

Test measurements 
To show how well the amplifier sus tains its 8ohm 
output into real loudspeaker loads , the level into 
4ohms and 2 ohms is given in dBW (where 
OdB= L W),  without adding 3dB or 6dB respectively, 
as m usual 'power ' ratings . 

TEST RESULTS 
Power output Integrated ampl ifier 
Rated power into Sohms . maker\ spec ____ 40W( = 1 6dBW) 
Power ourpur 20Hz I kH: 20kHz 
One channe l ,  8ohrn load ___ 1 7 .8dBW 1 8JBW 1 7 .8dB\V 
Both channels, 4ohm load ___ l 5dB\V 1 5 . 5JBW l SdBW 
One channel .  2ohms, pulse�l __ - JB\V \ 6JBW - dBW 
Instantaneous peak current + I JA - 1 7  A 
Distortion 

Total harmonic distortion, ___ 20Hz 1 kHz 20kHz 
ar rated power,  aux/CD input _ - 74JB - 85dB - 74JB 
lntermodulation, 1 9/20kHz,  rated power, aux input __ - 92dB 
lmermodulation, ! 9120kHz ,  at OdBW, disc (mm) ___ - 80dB 
lntermodulation, 1 9/ZOkl-l z ,  at OdBW, disc (mc) ____ - 60dB 
Noise 

Disc (mm) input ( I H F ,  CCIR weighted) - 7 3dB 
Disc (me) input ( IHF, CCIR weighted) 67dB 
Aux/CD input ( IHF ,  CCIR weighted) 74JB 
Residual ,  unweighteJ (volume cnntrol at min)  ____ - 9 l dB 
DC ourput offset left <SmV,  right <SmV 
I n p u t  overload 20Hz I kHz 20kHz 
Disc (mm) input ( IHF) 34dB 33dB 3ZJB 
Disc  (me)  input  ( IHF)* 33dB 3ZdB ZodB 
Aux/CD input ( IHF) >ZOJB >ZOdB >ZOJB 
S tereo separation 
Disc input (mm) 67JB 
Aux/CD input 80dB 

7 1 dB 
70dB 

48dB 
50dB 

Output impedance (damping) __ O . ! Sohm O . ! Sohm 0 . 25ohm 
Channel balance, disc , at 1 kHz O . Z l dB 
Volume/balance tracking ___ OJB - 20dB - 60JB 
A ux/CD input 0.03dB O . l dB O . ldB 
Input data socket type sensit iv ity loading 
Disc (mm) input ___ Phono 0 .4mV 47 kohms 1 80pF 
Disc (me) input* ___ Phono 0 .04mV I OOohms n/a pF 
Aux/CD input ____ Phono 26mV 5 7 kohms 450pF 
Output , pre-arnp (tape) \ 3 .4V max, 2 20ohms 
Disc e4ualisation error, 30Hz- 1 5kHz + OdB,  - 0 .4dB 
Size (width, height, Jepth) _______ 42 x I O . S x 33cm 
Typical price inc VAT £ 1 30 

For graph references see issue No. 50 
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A M p L I F I E R s 

MARANTZ PM26 
MARANTZ AUDIO (UK) L TO, 15 - 16 SAXON WAY INDUSTRIAL ESTATE, MOOR LANE ,  

. --HARMONDSWORTH. MID OX  UB7 OLW. TEL  0 1-897 6633-- . 

L _ _ _ ------1 

Though now owned by Phil ips, 
M arantz have managed to retain 
the individual identity of their 
products, and their amplifiers in 
particular. Models intended for the 

competitive UK market receive close sound 
quality scrutiny at the European end of the 
operat ion , and are frequently 'tweaked' in this 
direction before acceptance. 

Simply styled w ith an attractive touch of 
indiv iduality, preserving square and rectangular 
motifs throughout the front pane l ,  the PM2 6  
i s  a compact integrated model ,  fairly modestly 
priced at £ 1 10 .  it is rated at only 30W, though 
generously so as it turns out, and is smartly 
finished and intell igently laid out. The main 
on/off switch and volume controls are clearly 
distinguished,  while tone and balance is pro­
vided on a set of s l iders .  Input ,  tape monitor 
and ' loudness select ions are made on a row of 
pushbuttons . A separate button provides tone 
defeat ,  and a front panel headphone socket 
complements the single set of substantial loud­
speaker b inding posts on the rear. Rear panel 
source and tape connections are phono through­
out,  accommodating only moving magnet 
cartridges .  

LAB REPORT 
The PM26 uses conventional direct coupled 
complementary b i-polar output devices, with 
modular IC driver circuits .  There is some 
evidence of careful component selection for 
sound quality and the single board construction 
shows neat , simple layout. A single power supply 
with generous transformer is shared between 
channels. Overall construction and build is to 
'quality budget' standards, though internal mains 
wiring was unshrouded .  

Power del ivery measured comfortably above 
spec driving one channel into Sohms. Though 
not serious, the drop into 4ohms/both channels 
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was larger than most, while the substantial peak 
pulsed rating and + 12 /- 14A current delivery 
suggest that this is a fairly ' loosely' controlled 
supply. The rather average supply modulation 
spectrogram is further supporting evidence of 
this observation . 

D istortion and noise measurements were per­
fectly satisfactory, with good input overload 
margins. Stereo separation measured rather 
poorer than average at high frequencies, and the 
volume/balance tracking deterioration at low 
levels is some evidence of component econ­
omies. The input sensitivities should be fine, 
but the highish input capaci tance on the 
moving magnet disc input wi l l  not ideally suit 
al l  cartridges . Add the effect of cabling and 
500 + pF wi l l  produce audible balance changes 
at high frequencies that wi l l  probably be larger 
than the range of RIAA equal isation curves 
found throughout our test programme. The '2 6's 
RIAA showed sensible bandlimiting plus a 
s l ight excess in the 'warmth' region of the 
spectrum. 

SOUND QUALITY 
Rating a l ittle above average, Marantz have 
clearly made a serious effort with the sound 
quality of this mode l ,  and this was recognised 
by the panel ,  albeit without great enthusiasm . 
A fair degree of 'bounce' and ' l ive l iness' was 
noted , but alongside some loss of resolution, 
'thickening' of textures and flattening of per­
spectives. The bass could have been firmer and 
better defined, and further criticism was levelled 
at the 'grip' and control,  and a somewhat 'small' 
sound . When driven hard , there seemed com­
paratively l ittle reserve of power. 

CONCLUSIONS 
This is a wel l  bui lt  and attractively presented 
model which, on balance, j ust manages recom­
mendation, though sonically it fe l l  somewhat 

short of the best examples of its type. Tech­
n ically competent , there is some evidence of 
economy in the power supply s ide, and pros­
pective purchasers should check that the 
highish cartridge loading is appropriate to their 
system. Overall ,  it provides decent performance 
at a quite modest price. 

Test measurements 
Tu show how well the amplifier sus tains its 8ohm 
output into real loudspeaker loads , the level into 
4ohms and 2 ohms is given in dBW (where 
OdB =  1 W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power output Integrated ampl ifier 
Rated power into 8ohms, m<lk�r's spec ___ 30W(= l 5dBW) 
Power output 20Hz I kHz 20kHz 

One channe l ,  Sohm load ___ l 7 . 1 d B W  1 7 .4dBW 1 7 .2dBW 
Both channels ,  4ohm load �_ l 3 .7dBW 1 4 .7dBW 1 4 .SdBW 
One channel ,  2ohms, pulsed __ - dB W  2 2 . 2dBW -dBW 
Instantaneous peak current ____ + 1 2A - l 4 .0A 
Distortion 
Total  harmonic distort ion,  __ � 20Hz 1 kHz  20kHz 
at rar�d power,  aux input ___ - 7 8d B  - 83dB - 7 6dB 
Inrermodularion, I 9120kHz, rated power, aux inpur __ - 63dB 
lntcrmodularion, I 9120kHz ,  ar OdBW, disc  (mm) ___ - 5 8dB 
Noise 
Disc (mm) input ( IHF ,  CCIR wt"ighted) - 7 1 dB 
Au>ICD i nput ( IHF ,  CCIR weighted) --�---- - 7 4dB 
Residual ,  unweighted (volume control at min) ___ - 7 l dB 
OC output offset left - 2mV, tight + 3mV 
I n p u t  overload 20Hz 1 kHz  20kl-lz 
Disc (mm) input ( IHF) ___ 32dB 32dB 3 1 . 3dB 
CD input ( IHF) ______ >ZOdB >ZOdB >20dB 
Stereo separation 

Disc input (mm) 6 1 dB 66dB 36dB 
Au> input 6SdB 64dB 3 8dB 
Output impedance (damping) __ O . I 5ohm 0 . 1 5ohrn 0 . ! 6ohm 
Channel balance, disc . at 1 k Hz 0 .4 1 dB 
Volume/balance tracking --� OdB - 206dB - 60dB 
Aux input O .OJdB 0 . 5 6dB 5 .66dB 
Input data socket type sensit ivity loading 
Disc (mm) input ___ Phono 0 . 5 6m V  47 kohms 4 3 0pF 
Aux input Phono 3 \ . S m  V 50kohms 2 1 0pF 

Omput, pre-amp (tape) 
.,..,-,

-
-,--

,----1 0 . / V  max , l kohm 
Disc equal isation error , JOH:- 1 5 kHz + 0 . 33dB 
S i ze  (width, height, depth) 4 1 .5 X 8 . 5  X 24cm 
Typicnl price inc VAT £ 1 1 0  

For graph references see issue No. 50 



A M p L I F I E R s 

MARANTZ PM45 
MARANTZ AUDIO (UK) L TD, 15-16 SAXON WAY INDUSTRIAL ESTATE,  MOOR LANE.  

· ---HARMONDSWORTH . M IDDX UB7 OLW. TEL 01-897 6633--- · 

This  l arge and imposing integrated 
ampl ifier has a h igh quality black 
finish and looks rather more expen­
sive than its £200 and 40W/channel 
rat ing might suggest .  Furthermore, 

it represents a valiant effort to apply the simp­
l ification techniques which promote sound 
quality in the context of a fully featured package, 
having undergone painstaking ' tweaking' in a 
European context prior to introduction . 

The four rotary knobs provide some visual 
symmetry, the pair on the left adj usting ' tone', 
those on the right selecting input and adj usting 
volume. A variety of subsidiary controls include 
a small balance control ,  switches for tone defeat , 
'CD/phono direct', selection of second loud­
speakers only (the main ones being permanently 
connected) , tape monitor/copy, plus ' loudness'. 
Phono sockets provide imerconnection, with 
switching for matching moving-coi l  or moving 
magnet cartridges. Substantial binding posts are 
used for the loudspeakers . 

LAB REPORT 
The output has a conventional complementary 
b i-polar configuration , fed from an IC driver 
stage. The protect ion circuitry is unusual in 
using a relay system instead of progress ive 
current l imitation ; this is probably a preferable 
solution than current l imiting , if st i l l  represent­
ing some compromise. ICs are used in the tone 
controls and disc input stages, with noise and 
l inearity improved in both by a d ifferential FET 
stage. The single power supply  feeds both 
channels but separate regulation is suppl ied to 
earlier stages. Constmction quality is good , with 
selection of components and layout showing 
clear attempts to maximise sound quality. 

The 40W power rat ing is extremely conserva-

t ive, and was nearly doubled in practice under 
lab measurement .  Power bandwidth is very well 
maintained , but the siPtple, shared supply is 
shown by the sign ificant drop into 4ohms . Peak 
current capabi l ity is a generous ± 17 A, and the 
power supply modulat ion spectrogram shows a 
very clean result ,  devo id of mains harmonics.  

Distortions were quite low, though the 
moving-coil disc input was rather poorer than 
the others on intermodulation . Noise was satis­
factorily low, input overload margins ample, and 
separat ion pretty good . Input sensitivities offer 
good general compatib il ity, but 0 .5  + db error in 
channel balance was found at several volume 
settings.  The moving-coi l  RIAA disc input 
shows a sensibly curtailed low frequency band­
width and generally even midband , but high 
frequencies seem to be left w ide open , which 
is mildly worry ing. 

SOUND QUALITY 
Rating solidly above average, this is in fact an 
unusually good result for a ful l  feature design 
such as the '45 . Space, 'air' and focus were all 
quite good , w ith a decent attempt at depth 
portrayal .  The balance was considered generally 
neutral through the midband , but with a touch 
of 'boom 'n tizz' coloration and 'untidiness' with 
reso lut ion fad ing towards the frequency 
extremes. General ly pleasant and polite w ith 
above average clarity, there was some 'softening', 
part icularly in the bass, restricting drama and 
dynamic impact somewhat .  

CONCLUSIONS 
This well balanced , ful ly competitive package 
has a sound quality which approaches some of 
the current 'straight l ine' integrated amplifiers , 
while offering a decent quality moving-coil disc 

input and some power advantage. Formal recom­
mendation is clearly appropriate. 

Test measurements 
TiJ show how well the amplifier sustains its Sohm 
output into real loudspeaker loads , the level into 
4ohms and 2ohms is given in dBW (where 
OdB = l W),  without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power output I n  regrated ampl ifier 
Rated power into Snhrn s ,  maker's spec ____ 40W(= 1 6JB\V) 
Pvwer Olllput 20H: I k l-lz 20kHz 
One channeL 8ohm luad ___ l 8 .8dBW ! 8 . 8�lBW 1 8 .7dBW 
Buch ch<mncls ,  4ohm luaJ ___ l 6 .0dBW 1 6 .4dBW ! 6 .4JBW 
One channel ,  2ohms. p ulsed __ - JBW l 7 .0dBW - JB W  
Instantaneous peak c urrent + 1 7  .OA - I  7 .OA 
Distortion 

Tora l  harmon ic d iswrr ion ,  ___ 20Hz I kHz 20kHz 

at  rated power,  aux input ___ - 7 4 .0dB - 84 .0dB - S i .OJB 
lntertnodulation, 19/20kHz .  rated power, aux input _- 9 2 .0dB 
ln termoduhuion,  I 9120kHz, at OJBW ,  disc (mm) __ - SO.OJB 
lntermodulmion,  1 9/ZOkHz,  <'� 1  OdBW, disc (me) ___ - 6 1 .0JB 

Noise 
Disc (mm) input {li··I F ,  CCIR weighted) 7 6 .0dB 
Disc (me) input (IHF, CCIR weighted) 68 .0JB 
A ux/CD input (I HF ,  CCIR weighted) 79 .0JB 
Residut� l ,  unwc i ghted (volume comrol at m in)  ____ - 90 .0JB 

OC output offset left < J OrnV, right < t Om V 
Inpu t overload 20Hz I kHz 20kHz 
Di" (mm) input ( IHF) ____ Z9.3JB Z9 .8dB Z 8 . 5dB 
Disc (me) input ( [HF)* ____ J 2 .0dB 3 1 .0dB 30 .0dB 
A ux/CD input (IHF) _____ >ZOJB >ZOdB >ZOdB 

S tereo separation 
Disc input (mm) 7 Z .OJB 84.0dB 59 OdB 
A ux/CD input SZ .OdB 7 8 .0dB 5 3 .0dB 
Output impedance (damping) __ 0 .07ohm 0 .07ohm 0 .  l S ohm 

Channd ba lance , disc , at 1 kHz  0 . 5 3dB 
Volumefhalance tracking ___ OdB - 20dB - 60dB 
Aux/CD input O .O l dB 0 .7 5dB 0.42dB 

Input data socket type sensi t iv i ty  loading 
Disc (mm) input ___?hono 0.4mV 44kohms 200pF 
Disc (me) input* ___ Phono 0 .043mV l OOkohms l nF 
Aux/CD input ____ Phono 26 .0mV 2 2 . 0kohms 85pF 
Output,  pre-amp (tape) 9 . 5 V  max , 2 2 0ohms 

Disc equal isation erro r , 30Hz�! 5kHz  + OdB,  - O.BdB 
Size (width, he�ght. depth) 4 1 .5 x 1 3 . 5 x 37cm 

Typical  price inc VAT £200 

For graph references see issue No. 50 
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A M p L I F I E R s 

MISSION CYRUS ONE 
CYRUS ELECTRON ICS L TO, STONEHILL,  HUl"TINGDON, CAMBS PE18 6EO. 

· --TEL (0480) 5 7 4 7 7 -- · 

S omething of a modern classic among 
ampl ifiers now, the 1987 Cyms One 
features revised layout and grounding, 
further component selection , and 
higher current output transistors . 

Rated output is a modest 30W (14 .5dBW) while 
the amplifier is also distingu ished by the 
inclusion of a variable gain disc input that is 
quiet enough to carry out a reasonable j ob with 
medium output moving coil cartridges . 

Largely constructed from plastic casings this 
design is part icularly compact .  Input facil ities 
are comprehensive (all phono sockets) and it 
also has a versatile 'record out' selector which 
can delete the recorder from the signal path 
when not in use. 

LAB REPORT 
Ins ide, the direct coupled complementary 
output ampl ifiers are fed from a single dual-rail 
power supply energised by a good quality toroidal 
transformer. Fast !SA output transistors are used 
with a 70 MHz FT. No line ampl ifier is present ;  
instead the power amp is run at a h igher than 
usual gain while the l ine inputs are fed directly 
to the medium impedance volume contro l .  

The disc ampl ifier i s  based on  a 5 3 3 4  
integrated circuit ,  with evident use o f  high 
qual ity metal fi lm resistors and selected audio 
grade coupling capacitors .  

The specified rating was  comfortably ex­
ceeded , with a peak power of 1 7 dBW into 
8ohms and a full  power bandwidth 'cruising' 
power of almost 1 6dBW (40W) .  Fully driven 
into 4ohms, the power supply sagged w ith the 
level down to 1 3dBW overall .  The 1 2 .5dBW 
output into 2 ohms was reasonably healthy 
coupled with a decent + 1 1 ,  - lOA peak current. 

All the distortion results were generally good. 
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DC offsets were negligible, while input overload 
margins were fine. Channel  separation was 
strangely and del iberately j ust average at around 
45dB, though this did not appear to spoil the 
sound! 

Channel balance was very good w ith a 
uniform RlAA equalisation showing j ust a 
touch of bass and treble cut .  A subsonic fi lter 
was included . Note that the disc input impe­
dance remained constant regardless of the me 
or mm operation . The aux i l iary serting was wel l  
matched to CD sources. Ripple rej ection was 
j ust average at - 84dB j udging by the 40Hz 
4ohm power spectrogram . 

SOUND QUALITY 
Almost from the outset,  the high sound standard 
set by the One was well appreciated . Here was 
a musical , transparent ampl ifier of adequate size 
which conveyed a decent measure of depth , 
space and amb ience in the stereo sound stage. 
Focusing was good, and its overall character was 
relatively neutral ,  remaining so throughout its 
usable and surpris ingly wide dynamic range. 
Moderate clipping overload seemed hardly to 
affect the sound . 

Very little deterioration was n oted via disc . 
The clean , confident and sl ightly l ightweight 
character remained ;  such a performance in fact 
came close to r ivalling some of the costly 
recommended separates. 

CONCLUSIONS 
Reauditioned for 1987 , the Cynt5 One continues 
to show detail improvements . Once warm (5 -10 
minutes) the ampl ifier establ ishes a reference 
standard for its category. Dynamic and musical , 
it won' t  compromise even an expensive audio 
system and is therefore a strong Best Buy, with 

the caution that it will not w ithstand the abuse 
of short-circuiting the loudspeaker leads. 

Test measurements 
To show how well the amplifier sus tains its 8ohm 
output into real loudspeaker loads , the level into 
4ohms and 2 ohms is given in dBW (where 
OdB = I W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings. 

TEST RESULTS 
Power output lnk) .. !:r:neJ ampl ifier 
Rmed power int1) f\ohm�. maker's �pcc ___ 30\V ( =  1 4 . 5dB\X') 
Plm•er ourpttl 2011: I k H :  20kH:  

One chantw l .  tk1hm !mtd ___ I 5 .9JBW 1 6 . 5dBW 1 6 . 3JB\V 
Rod) ch;mnel� .  4,1hm Lla,! ___ l 3  .. 0d8W I 3 . 7dBW I 3 .4dB\V 
One channC' l ,  2\.lhms. ru l :•e�l __ dBW 1 2 jdBW dBW 
!nstantane(Jt iS pcCik currl·nt  ____ + \ l A - l OA 
Distortion 

Tot;ll harmonic dist< Jt t i ( )n  20Hz l kllz 20kHz 
< H  rared power,  aux input ___ - 90dB - 92dB - 7 2JB 
l nrermodulat ion , 1 9/20kH: ,  rared power ,  <lux input __ - 90dB 
l ntermodulat i ( ln ,  1 9/20kllz ,  at OdBW, disc (rnrn) ___ lJOdB 
l ntermoduLHiPn,  ! 9120kHz ,  at OdBW, disc (mc) ____ - 90JB 
Noise 

Disc (mm) input (li--IF .  CCI R  weigh�t:d) ildB 
Di sc  (me)  input  ( IHF ,  CCI R weighted) 58JB 
Aux/CO input (lHF, CCIR weightc.:d) 77JB 
Residua l ,  unwcighteJ (v,durnc conlro! at min )  ____ - 7 5dB 
DC �mtput (lfset let't 6mV. right 7mV 
I n p u t  overload 20Hz 1 kH: 20kH: 
Disc (mm) input ( JHF) 3 l dB 28dB 28dB 
Disc (me) input ( I  I-IF) 30dB 28dB 28�18 
Aux/CD inpur ( IHF)  >20dB >20dB >20JB 
S tereo separation 

Dis<: input (mm) - 4 7 dB - 47dB 48dB 

Aux input - 4 2 d B  - 4 3 dB - 42dB 
Outpur impL·dance (damping) __ 0 .0), )hrn l\05 ohm 0 .06ohm 
Channel h<1Lmcc, disc . n e  l k l-1: _________ 0 .2JB 
Volume/balance tra�.:king ___ OdB - 20dB - 60dB 
Aux input 0 . 0 '5dB  t �IB 3dB 
Input data suckct type sen�it i \ · i t )  \. . .1ad ing 
Disc (mm) input ____ Phon<) 0.4mV 47 kuhms 280rF 
J)isc (me) input* ____ Phon�J 0.04mV 47 kohnb 2 80pF 
Aux  input Phonll 64mV - kohms - p F  
Disc equal isation crr,-,r _ l0H:- 1 5 kll:  + OJB ,  - 1 . 6dB 

Size (v,, idrh,  height, ,kpth ) 2 1  x 9 x  34cm 
Tvrica l  price inc VAT £ 1 50 
First r�vicu•eJ: / 985 .  

For graph references see issue No: 50 



A M p L I F I E R s 

MISSION CYRUS TWO 
CYRUS ELECTRONICS l TO. STON EHILL .  HUNTJNGDON, CAMBS PE I S  6ED. 

· --TEL (0480) 57 4 7 7 -- · 

M i ss ion's Cyrus One and Two 
look very similar but important 
internal differences distinguish 
them, as wel l  as the matter of 
some £150 sterl ing! For the 

Two, the output level has been increased to SOW 
( 1 7dBW) and output current has also been 
doubled . Higher qual ity components are used 
while the disc stage has also been extensively 
upgraded to produce an l ldB improvement in 
noise level via me with optimised input loading . 
Two large selector switches dominate the front 
pane l ,  one for the sources and the other for 
record 'out '. No balance, tone or any other 
controls are present,  save for volume. 

The interna l  construction fol lows the 'One, 
using a single printed circuit  board ,  plus a large 
Holden and Fisher roroidal mains transformer. 
The d i re c t  c o u p l e d  o u t p u t  u s e s  fa s t  
complementary output transistors in  classic class 
A/B mode while the single power supply is 
shared between the channels. Input connect ions 
are phono, the speakers connected via large 
4mm socket/binding posts which are located 
rather too close together. Mains input is via an 
IEC socket and matching cable, while a 
headphone outlet is located on the back pane l .  
(This is not  as inconvenient as it sounds, s ince 
the rear panel is an accessible horizontal ledge.)  

LAB REPORT 
Producing close on 18dBW on peaks, the Two 
happily drove the Sohm load to 17 .6qBW over 
the test power bandwidth. A significant 3dB loss 
in level was noted into 4ohms, both channels 
driven ,  suggesting the transformer could be 
larger (a specia l  booster pack is also avai lable 
- the optional PSX) . The pulsed rat ing on 
2ohms showed a l itt le more than 2dB loss, 
confirming the worthwhile peak current  rat ing 
of + 19 . 5 ,  - 19A Load tolerance was good . 
Both types of measured distortion were very low, 
particularly the high frequency intermodulation . 
Input noise levels  were fine ,  including moving 

coil ,  while the DC offset at the speaker 
terminals was held to a satisfactory leve l .  Input 
overload levels were ample,  and the overall 
output impedance was held to a negl igible value. 
As with the One, channel separation was held 
at a constant but sat isfactory average of 45dB. 

Volume tracking was fine except at low 
settings and a better potentiometer would be 
an advantage here .  Al l  input loadings and 
sensitivities were to a sens ible standard ,  while 
disc equal isation was accurate with a subsonic 
rolloff plus a touch of HF rol loff. The 
significance of the 40Hz power spectrum is not 
yet well establ ished , but here the Cyrus Two was 
unexceptiona l .  

SOUND QUALITY 
One word sums up this re m arkable ampl ifier:  
impressive! Good as the Cyrus One undoubtedly 
is, the Tivo is in another c lass altogether. The 
sound stage was spacious and deep, showing fine 
ambience, focus and breadth . I t  was transparent 
and produced much fine derail , remaining 
neutra l  and highly confident  over the whole 
frequency range. I t  could also be driven hard 
without audible distress . 

Max imum sound levels of 103dBA and 
10 1 . 5dBA into an adverse load were obtained 
and it also cl ipped we l l .  The fine qual ity held 
up well via disc . The tonal character was sl ightly 
bright with a touch of mid 'thinness', but lacked 
the usua l  hard ness or br i t t leness often 
encountered with moderately priced gear. I t  
could a l so  do fa ir j ustice to some substantial ly 
good cartridges such as the van den Hul M C / 0, 
costing as much as the ampl ifier! 

CONCLUSIONS 
Reassessed for 1987 the Cyrus Tivo performance 
continues to improve and remains quite 
exceptional in sound quality terms. Adding the 
PSX (a l arger, separate power supply for the 
power amp section) we have a pre- and power­
amp combination of slightly greater power 

del ivery but not necessarily better sound, since 
the Cyrus Two alone is already edging towards 
true audiophile territory and commands a Best 
Buy rat ing .  

Test measurements 
TrJ show how well the amplifier 5us tains it5 Sohm 
output into real loudspeaker loads , the level into 
4ohms and 2 ohms is given in dBW (where 
OdB = I W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power output l n regrareJ ampl ifier 
R<H<:d pov.·cr inrn 8ohms.  lll <l � er ' s  �pec ____ 5 0 \V ( =  ! 7dBW) 
Pow .. ·r  1mtput 20H: I k H :  20kH:  
One channe l . 8('hi11 lna�l ___ ! 8 . 3�18\V 1 8 . 5 d8\V 1 8 .4dBW 
811\h channels ,  4ohm Jn , ,J ___ ! 5 . 2 J B\\ 1 1 5 . 8�18\V 1 6 .0dBW 
One ch;mnd.  2nhms, pu lsed __ - ,1 8 \X' 17 .OdBW - JBW 
l nst;ln t <HH'llUS pe1k cu rrl·n r  + 1 9 . 5  - 1 9 

Distortion 
Tot al  harmonic d i<. t l lf\ ion , ___ 2 0 H :  l kH:  20kH:  
< H  ratcll power, aux input ___ )9JB - 68liB - 70dB 
l n rerrnoJulmion , 1 9/20kH: .  rated puwcr. aux  input __ > - SSdB 
l n termodular ion ,  \ 9/20k H z ,  ar OJBW, J isc (mm) ___ > - 84JB 
l nr errnodulat ion.  ! 9120kHz .  at OdBW ,  disc (me) ___ > - 84JB 
Noise 

Disc (mm) input ( I H F .  CCIR weighted) - 76 .0dB 
Disc {me) input ( I H F ,  CCI R  weighteJ) ______ - 6\) .QdB 
Aux/CD input ( 1 !-I F ,  CCIR weighted) SO.OJB 
Rt·�idu<l l .  unweighted (vulume contrDl at min) ____ - 7 3 .0JB 
DC output nffset kft - 2 6mV,  right 1 3mV 
lX: nff�et ,  pre,amp le-ft n/a m V ,  right n/a m V 
Input overload ______ 201-lz l kHz  20kHz 
Disc {mm) input ( I H F) ____ 18 .0dB 3 6 .0JB 36 .0dB 
Disc (me) input ( IHF) _____ 26 .0dB 2 3 .0dB 2 3 .0dB 
Aux/CD ;nrut ( I H F) >20dB >20JB >20JB 
S tereo separation 

Disc input (mm) _____ _ 47 .0dB 47 .0dB 46 .0JB 
Aux input 4 3 . 5 d B  4 3 .0dB 42 .0JB 
Output impedance (damping) __ O . I S� 1hm 0 . 1  )uhm 0 . 1  )ohm 
Channel hal :mce ,  disc , at 1 kHz  _________ I .SdB 
Volu me/balance tracking --�- Od R - 20JB - 60JB 
Aux input 0 .06JB O . I JB 5 .0dB 
Input data sncket type sens i t iv i ty  loading 
Disc (mm) input ____ Phono 0 . 3 3 m V  47 kohms 260pF 
Disc (rnc) input ____ Phonu 0 .02 3 m V  470ohms 7pF 
Aux input ______ Phnnu 60 .0n"l\' 1 4 .0kuhms 300pF 
Powt'r amp -m V -knhms -pF 
Ourput ,  pre-amp {t <lpe) 7 5 .0V max .  700ohms 
Disc equal isat ion error ,  30J-Iz, J 5 kllz + OJB,  - l .OdB 
S i ze (width. height, depth) 2 I x 9 x  34cm 
Typ ic: d  price inc  VAT £ 300 (£500 with PSX) 
Firs t Tt' t ' lf'tt 'cd: / 985.  Ratin�-:. Best BH}' 

For graph references see is.sue No. 50 
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A M p L I F I E R s 

MUSICAL FIDELITY Al 
MUSICAL FIDELITY, UNIT I 6 ,  OLYMPIC TRADING ESTATE, FULTON ROAD, WEMBLEY HA9 ONO. 

· --TEL 01-900 2999-- · 

Re-assessed for 1987 , the rated 20W 
per channel ,  Musical Fidelity Al is 
one of the smal lest amplifiers in 
Choice yet its price exceeds £220 .  
In return , however, it sets out  to 

offer a high standard of sound qual ity, based 
primarily on the ful l  class A output stage. 
Enough standing current flows continuously 
through the output stage to always meet the 
rated load demand and to help dissipate the 
large amounts of heat genemted, the whole top 
surface is a finely finned satin black radiating 
surface. 

A 'straight l ine' design , the AJ 's only controls 
are for volume and input selection . All inputs 
are via RCA phono sockets; speaker outputs are 
4mm sockets. Tape, auxil iary/tuner, CD and disc 
inputs are prov ided, and the latter may be 
switched for mov ing magnet or moving-coil  
sensitivities ,  and the relevant loadings. 

With the input stage executed in integrated 
circuits, the b i-polar output stage is d irect­
coupled complementary. The power supply is 
shared between channels and energised by a size­
able toroidal transformer. 

After prolonged use this amplifier runs rather 
hot - too hot in fact to touch comfortably, and 
under no circumstances should it be covered:  
LP's melt readily on it !  I suggested a thermal 
trip to safeguard against overheating, and this 
is now a production feature. 

LAB REPORT 
The rated output was met into 8ohms, but the 
level fel l  s ignificantly into 4ohms,  effectively to 
under half power here. Peak current was a 
modest ± 3 .8A , which was j ust sufficient for 
4 - Sohm speakers under peak programme condi­
t ions. At rated power, distortion levels were a 
satisfactory - 5 0dB or 0 . 3% .  It was fine on inter­
modulation except via moving-coi l ,  this result 
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due to premature overload . Noise levels were 
fine while the output offset was satisfactorily low. 
Input overloads were fine in practice while the 
stereo separations were particularly good . 

Channel balance was accurate and the input 
sensitivities were j udged sensibly. The output 
impedance was higher than average at a typical 
0 . 4ohms, and this could marginally affect the 
tonal balance of some loudspeakers . 

It performed wel l  with respect to the 40Hz 
modulation tests, showing a very clean output 
at a modest power level .  The RIAA equalisation 
has been improved over the original rev iew 
sample, and now shows a sensible, sl ightly 
bandl imited character ist ic ,  s t i l l  a touch 
depressed in the treble but generally even and 
properly extended on both mm and m-e disc 
inputs . 

SOUND QUALITY 
Still rating good overal l ,  the improvements in 
the bass extension on the disc input were noted. 
The Ai  is exceptionally 'sweet' in character ­
almost 'syrupy' in the words of one panelist -
producing a well defined three-dimensional 
stereo image with good detail and perspective. 
Pol ite yet informative, the sound was a l ittle 
's low' and 'thick', lacking a l itt le transparency 
and 'air' but w ith a good impression of 
ambience .  S t r ing  tone was cons idered 
particularly attractive for an ampl ifier of  this 
price leve l .  

CONCLUSIONS 
Comfortably maintaining its fine ranking in 
terms of overal l  sound quality versus price, and 
showing some improvement to the disc input , 
the AI remains a distinctive-sounding amplifier 
which is a trifle idiosyncrat ic,  particularly in 
terms of its excessive heat output,  but c learly 
continues to merit firm recommendation . 

Test measurements 
To shuw huw well the amplifier sustains its 8ohm 
output into real loudspeaker loads , the level into 
4ohms and 2 ohms is given in dBW (where 
OdB= I W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings. 

TEST RESULTS 
Power output In  regrated ampl ifier 
Rated power inro tiohms , maker's spt:c ��-ZOW( = ! 3 . 5JB\X') 
Power nurpur 20Hz I kH: 20kH: 
One channe l ,  Suhm load ��- 1 3 .8JBW 1 3 .7JBW l 3 . 1dB\X/ 
Both channels, 4ohm loall ___ 8 . 7 JBW 8 .9dBW R . BdBW 
One channel ,  Zohms, pulsed __ - dBW 8 . 3 llBW - dB\Xf 
lnsranwncous peak curn::nr + 4 .0A - 3 .6A 

Distortion 
Total harmonic distortion , ��- 20!-l z 1 kHz 20kHz 
at rated power, aux input ___ - SO .OJB -- 5 2 .0dB - 50 .0dB 
lntermodulation. 1 9/20kHz,  rated power, aux input _- 6 2 .4JB 
lntermodularion, ! 9/20kllz ,  ar OdBW, disc (mm) __ - 7 1 .9JB 
lntermodularion, l 9/20kllz ,  ar OdBW,  disc (me) ��- - 2 6 .0dB 
Noise 
Disc (mm} input ( I H F ,  CCIR weighted} 70 .0dB 
Disc (me) input ( IHF ,  CCIR weighted) -67 .0dB 
Aux/CD input ( I H F ,  CCIR weighted) 8 2 . 7 dB 
Res idual .  unwcighted (volume control at min) ____ - 7 6 .2dB 
DC outPur offscr left 26mV, right 4mV 
OC offset, prc-amp left n/a rnV, right n/a m V 
Input ovedoad ZOH:  I kH: 20kHz 
Disc (mm) input I IHF)  Z 1 .6JB Z9 .9JB Z 9 . 8dB 
Disc (me)  input  ( l HF)* 2 5 . 3JB 28 .6dB 2 3 .0dB 
Aux/CD input ( I H F) >20dB >20dB >20dB 
Stereo separation 

Disc inpm (me) 66.9dB* 
Aux input 66.6JB* 

9Z .8dB 
9 3 . 3dB 

6 1 . 8dB 
68 .4dB 

Output impedanCt! (d<.lmpmg) __ 0 . 3 7ohm 0 . 4 1 ohm 0 .44ohm 
Channel balance ,  disc . dt l kH:  ________ 0 . 1 5dB 
Volume/balance tracking ��- OdB - 20dB - 60dB 
Aux input 0 . 1 \d B  O . l ZdB 1 .64dB 
Input data �ucket type sens i t iv i ty  kl<hl ing 
Disc (mm) input ______ 0 . 4 3 m V  47 kohms 
Disc (me) input 0 .04m V 1 20kohms 

Aux input 2 3mV 46knhms 

l ZOpF 
O . ZOnF 

50pF 
Output , pre-arnp (tape) 7 . S V  max, - ohms 
Oisc equal isation error, 30Hz- 1 5kH:  _____ + OdB, - 2 . 75dB 

S i ze  (width, height .  derth) 4 1  x 6 . 5  x 26cm 
Typical  price inc V.A..T £229  
* inc  noise 
R�a1«firicm�d 

For graph references see issue No. 50 



A M p L I F I E R s 

MUSICAL FIDELITY A lOO 
MUSICAL FIDELITY LTD. UNIT 1 6 ,  OLYMPIC TRADING ESTATE, FULTON ROAD, WEMBLEY HA9 ONO. 

· --TEL Ol-900 2999-- · 

The A / 00 is an ultra-s imple inte­
grated ampl ifier that operates in 
cla

. 

ss A over a substantial part of its 
dynamic range. Clearly based 
closely on the successful A l ,  i t  is 

only when the units are actually placed next 
to each other that the physical differences 
become apparent . Front-to-back shelf depth has 
been held the same, but the others have been 
expanded while keeping the same overall pro­
portions - the ' 1 00 being higher and wider, nor 
to mention heav ier, with slightly more than 
twice the power output (SOW instead of 20W), 
and nearly double the price (£400 instead of 
£209) .  

H ighl ighted by  bright b lue  legends, the  in­
tell igently sculptured case is fabricated in ribbed 
black alloy to help dissipate the substantial waste 
heat of class A operation : on our sample the 
fit of these sections could have been better. A 
permanent internal fan further assists cooling, 
and this is s l ightly audible in quiet env iron­
ments. Nothwithstanding these precautions, the 
high case temperature remains a matter of some 
concern : the thermal trip played an effective if 
infuriating role by interrupting our listening 
tests , though i t  refused to repeat the trick later 
on; rumour has it that eggs wi l l  cook slowly on 
the top surface! 

Taking minimal fac il ities to its logical con­
clusion , A I OO even el iminates the (normally 
rather useful) balance control in the interests 
of simpl ify ing the signal path . We are left with 
two large knobs for volume and input selection , 
plus pushbuttons for power on/off and tape 
monitoring, all of which are a l itt le 'clunky' in 
operation . Phono sockets are used on the rear, 
internal switching selecting MC or MM cart­
ridge sensitivities ,  while 4mm sockets provide 
for loudspeaker connection . 

LAB REPORT 
This is very much an extension of the A J  
design , b u t  with a larger heatsink area and 
internal (gently audible) cooling fan .  With a 
multi-transistor complementary low-noise MC 
disc input (!C) and high quality shunt/series 
regulation part icularly in pre-amp section , the 

power ampl ifier uses complementary b i-polar 
Ol!tput transistors operating largely in class A .  
The power supply has a toroidal transformer 
with substantial  reservo ir capacity. 

The power characteristics look much more 
l ike a valve than a transistor amplifier. Meeting 
specification without problem into Sohms, 
single channel , there was a substantial SdBW 
loss into 4ohms . Peak current del ivery is 
restricted, so this design is clearly not ideally 
suited to awkward or lowish impedance loud­
speaker loads , and is somewhat restricted in 
loudness capab il ity. The power supply modu­
lation spectrogram looks a l i ttle alarming, but 
in fact most of the l ines refer to a generally high 
level of simple harmonic distortion rather than 
mains-re lated spuriae. 

The various distortion measurements all gave 
poor results ,  though the harmonic products 
dropped significantly at lower drive levels .  
Signal-to-noise ratios and input overload 
margins were both quite acceptable, and stereo 
separation was very good . Input sensitivities 
should be fine, though volume/balance tracking 
went a l itt le awry at low levels .  The RIAA 
equalisat ion showed tight low frequency band­
limiting particularly on moving-coi l ,  and a mild 
ultrasonic rise on moving coi l .  

SOUND QUALITY 
Rating a very encouraging good on sound 
quality overall , even here there was some con­
troversy among the listening pane l .  The ' l OO's 
main v irtues of sweet midrange and treble 
seemed particularly wel l  suited to classical music 
while the modest bass 'drive' was felt to be some­
thing of a handicap on rock materia l .  Violin 
tone was particuarly l iked . Stereo imagery re­
ceived high praise for a transparency, space, 
depth and precision that is exceptional amongst 
integrated amplifiers ,  but the impress ive sense 
of scale generated gave a sl ightly 'heavy' overall 
character that was not to all tastes .  

CONCLUSIONS 
The fine resu l t s  on l i s tening demand 
recommendation, but this  is something of an 
idiosyncratic product nonetheless ,  polarising 

opinions according to the relative importance 
to a l istener of bass 'drive' versus treble 
'sweetness'. It  is fa ir to assume that the thermal 
cut-out problem was an isolateJ incident, but 
the fact that the case does get very hot in use 
should be borne in mind , by those with young 
children for example. The technical weaknesses 
do leave some room for improvement and 
suggest partnership with a 'kind' loudspeaker of 
highish impedance, but the fine transparency 
for the price demands recognition . 

Test measurements 
To show how well the amplifier sustains its 8ohm 
output into real loudspeaker loads , the level into 
4ohms and 2ohms is given in dBW (where 
OdB= l W), without adding 3dB or 6dB respecrivel)', 
as in usual 'power ' ratings . 

TEST RESULTS 
Power olitput Integrated ampl ifier 
Rated power into Sohms, maker's spec ___ _ 50\V(= 1 7 dBW) 

Puwer outpur 2 0 1--1: I k!--1: 20kHz 

One channe l ,  Sohm load ___ 1 7 .8JBW l / .7dBW 1 7 . 1 dB\Xf 
Both channds, 4ohm load ___ \ 3 .4JBW l 2 .6JBW 1 2 .0dBW 
One channe l ,  2ohrns, pulsed __ -JBW l J .OdBW - dBW 
[nstanrancous peak current +6A - 6A 

Distortion 

Tmal harmonic d isrort ion, ___ lOH: 1 kHz 20kHz 
at rated power, aux/CD input _ - 36JB - 3 5 d B  - 34dB 
lnrermodulation, I 9120kHz,  rafe(rpower, aux input __ - 46JB 
l ntermcxiulation, 1 9/ZOkl-lz, at OdB W ,  disc (mm) ___ - 46dB 
l ntermmlulation, 1 9/20kHz,  at OdBW .  disc (mc) ____ - 40dB 
Noise 
Disc (mm) input ( IHF ,  CCIR weighted) 7 6dB 
Di sc  (me)  input  ( ! I  IF ,  CCIR weighted) _____ - 68dR 

Aux/CD inpur ( IHF ,  CCIR weighted) _______ - 70dB 
Residual ,  unwcighn:d (volume connol ar m in) _____ - SOdB 
DC outpur offset left <WmV, right <ZOmV 
Input overload 20Hz I kl-lz 20kHz 
o;,c (mm) ;nput ( IHF) J l dB 29.5dB 29 . 5dB 
D>Sc (me)  ;nput  ( IHF)*  l4dB 2 ) . ;d8 2 8 . 5dB 
Aux/CD ;nput ( IHF)  >20dB >20dB >20JB 
Stereo separation 
Disc input (mm) _____ _ 68JB 

70d8 

67dB 
7 6dB Aux/CD input _----, 

____ _ 
Output impedance (damping) __ 0 .4ohm 0 . 3 7ohm 0 .42ohm 
Cl1<1nnd balance, disc , at 1 kHz 0 .04dR 
Volume/balance tracking ___ OdB - 20dB - 60dB 
Aux/CD ;nput 0 . 3dB O . ldB  SdB 
Input data socket type sensit iv i ty  loading 
Disc (mm) input ___ Phono 0 . 3 2mV 47 kuhms n/a pF 
Disc (me) input* ___ Phono 0.027mV 47 kohms n/a nF 
A ux/CD input ____ Phono I Sm V 47kohms 20pF 

Output, pre-amp (tape) 3 . 3 \ Y  max ,  980ohms 
Disc equal isation error ,  30Hz- 1 5kHz + OdB.  - ! dB 
Size (width,  height ,  depth) ________ 44 x 9 x 25cm 
Typical price inc  VAT 400 

For graph references see issue No. 50 

65 



MOORGATE 
�COUSTICS 

AN D 

I S S I D n  
"----------+-�LE C T A  0 n I C S  

a sou nd com bi nat ion 

GY R U S  O N E - BEST BUY 

GY R U S TWO + PSX - BEST BUY 

GYR U S  T U N E R - RECOMMENDED 

fu l l  M ission range always i n  stock 
and on demonstrat ion . . .  

also stocked : 
D E N O N  • M U S I CAL FI D E LITY • A + R • D N M  • NAD • ROG E RS • 

EXPOS U RE • ROTEL • Q UAD • TEC H N ICS • KENWOOD • 

NAKAM I C H I • Q E D  • GALE • AU D I O  I N NOVATION S  • KE F ®O N ITO R  AU D I O  • MANTICO R E  • E LITE • VAN D E N  H U LL 

te lephone for detai ls  of open days com i ng soon ! ! !  

. . .  because we care ! � 
te lephone for perceptive advice. 

2 Westgate Rotherham (0709) 370666 



A M p L I F I E R s 

NAD 3020e 
Hl-Fl MARKETS, AXIS 4 ,  RHODES WAY, WATFORD, HERTS WD2  4YW. 

· --TEL (0923 )  226499-- · 

Though interim versions have risen 
steadily in price over the years ,  this 
new e suffixed 3020 brings the price 
back down to £109 - near its 
original launch level of some six 

years ago. The original 3 020  swept all before it 
for a year or two until other manufacturers woke 
up to the fact that there was money in sound 
quality. The overal l  concept has been retained, 
so this is essentially the same simple, integrated 
amplifier which seeks to present better sound 
quality through the careful omission of some, 
but not all of the 'frills'. 

It is neatly presented w ith a logical control 
layout and 'camouflage' dark brown finish to 
high enough standards. The s ingle large volume 
control is backed by rotaries for tone and 
balance, with no tone defeat switching, while 
the seven pushbuttons, in three groups , provide 
power on/off, input selection including tape 
monitoring , plus mono/stereo and - 20dB 
muting (the telephone answering switch) . The 
rear panel connections are phonos , the disc 
input accommodating moving magnet cartridges 
only. Speaker terminals are (still) cheap spring­
loaded types, while small switches select 
optimum power matching to 4ohm (normal) or 
8ohm loudspeaker load, and optional 'soft 
clipping' c ircuitry the use of which is recom­
mended to provide a sweeter sound when 
driving at continuous high levels .  

LAB REPORT 
This is the classic NAD 3 020  design but with 
some 'streamlining' to keep costs down. Using 
a conventional d irect coupled complementary 
b i-polar output configuration, component layout 
benefits from a s ingle board construction , but 
with rather untidy wiring looping around . The 
c ircuitry is all d iscrete and some care has clearly 
been taken over bandwidth noise suppression ·
and stage matching, but there was clearly in­
sufficient budget available for special audiophile 

components . The power supply is standard 
enough , internal mains connections were un­
shrouded , and there was also some evidence of 
Taiwanese production economies. 

Rated at only 20W, the measured power de­
l ivery was really quite generous for such a 
modestly priced model .  It was respectably main­
tained into lower impedance, and current 
capability was again very respectable at this price 
leve l .  The quality of the power supply itself is 
confirmed in the excellent power supply modu­
lation spectrogram results, where mains and dis­
tortion effects are notable for their near absence. 

Distortions were all low and s ignal-to-noise 
ratios very good , as were overload margins and 
stereo separation results . Volume tracking cali­
bration and input sens itivities were also fine, 
while the RIAA equalisation curve shows sen­
sible bandlimiting plus slight bass cut/treble 
boost ,  sufficient perhaps to ' l ighten' the sub­
j ective balance of the ampl ifier a trifle. 

SOUND QUALITY 
Rated securely above average, NAD have 
manged to keep the essential  sonic character 
of the 3 020  despite their production economies 
in this version , and it is further to their credit 
that this basic design has remained competitive 
for such a long t ime. The balance remains a 
l ittle on the ' l ight and bright' side of neutral 
to be sure, but the result is attract ively airy and 
quite transparent,  if a trifle 'softened'. Though 
fal l ing wel l  short of the best , the stereo image 
presentation and the overall  integration were 
praised , and the sound was reasonably l ively, but 
l isteners also noted some lack of 'weight', 'speed' 
and incis iveness. 

CONCLUSIONS 
NAD continue to brew a fine budget amplifier, 
and have also managed to keep the price sharp 
against the immediate competit ion, despite 
working from a design basis that is now several 

years old . At the typical £110 the 3020e is clearly 
Best Buy material , w ith a clean laboratory bi l l  
of health and generally high standards of con­
struction . I t  has its own dist inctive subj ective 
character, a l ittle l ight in balance and 'weight', 
so may not suit all tastes equally, but is un­
doubtedly superior to run of the mill budget 
amplifiers . 

Test measurements 
To show how well the amplifier sustains its Bohm 
output into real loudspeaker loads , the level into 
4ohms and 2 ohms is given in dBW (where 
OdB= I W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power outpU[ l nt�grated amplifier 
Rated power inru 8ohms, maker's spec ___ 20W(= 1 3dBW) 
Power output 20Hz I kHz 20kHz 
One channel ,  8ohm load ___ l S .2dBW 1 5 .7dBW 1 5 .3dBW 
Both channels ,  4ohm load ___ \ 1 . 5dBW \ 3 . 3dBW 1 2 .7dBW 
One ch<.�nnel ,  2ohms, pulsed __ - dBW l J .SdBW - dBW 
Instantaneous peak current + I ZA - I  I .OA 

Distortion 
T olal hnrmonic distonion 20Hz 1 kHz 20kl-h 
<H r<lrcd power, aux input ___ - 90dB - 96dB - 73dB 
l ntcnnodularion, 1 9/ZOkHz,  rated power, aux input __ - 85dB 
ln rcrmodulation, 1 9/ZOkHz,  at OdBW,  d i sc  (mm) ___ - 7 2dB 
Noise 

Disc (mm) input ( IHF ,  CC\R weighted) - 7 5 .0dB 
Aux/CD ;nput ( IHF ,  CC\R wc;ghted) - 8 \ dB 
Residual ,  unweighred (volume conrrol at min)  ___ - 89dB 

DC ourput offset left + I  mY, right + ZmV 
I n p u t  overload 20Hz l kHz 20kHz 
D;sc (mm) ;nput ( IHF) 34 .8dB 33 .7dB 32dB 
A ux/CD ;nput ( IHF)  >20dB >20dB >20dB 
S tereo separation 
Disc input (mm) 74dB 
Aux input 7 S d B  
Ou(put impedance (damping) __ 0 . 1 8ohm 
Channel balance,  disc , at  I kHz 
Volume/balance tracking ___ OdB 
Aux input O .OSdB 

76dB 
75JB 

0 . 1 8ohm 

- 20dB 
O .OldB 

62dB 
6 \dB 

0 . 2ohm 
O . i ldB 
- 60dB 
0 . 37dB 

Input data socket type sensi t iv i ty  loading 
Disc (mm) input ____ Phono O . S i mV 47 kohms ?OpF 
Aux input Phono 340m V 48kohms 80pF 

Output, pre-amp (tape) I S .  IV max, l .6ohms 
Disc equalisation error, 30Hz- 1 5kHz ___ + 0 . 26dB, - 0 .45dB 
Size (width, height, depth) 4Z x 9 x 28cm 

Typical price inc VAT ___________ £ 1 1 0  

For graph references s e e  issue No. 50 
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A M p L I F I E R s 

NAIM NAIT 
NAIM AUDIO L TO, SOUTHAMPTON ROAD, SALISBURY SPI 2 LK 

· --TEL (0722 )  3 3 2266-- · 

The NAIT, Nairn's inexpensive inte­
grated amplifier, offers an 'unspeci­
fied' low output power, with a 
'straightline' c ircuit des ign format.  
Tape tuner, and disc mm inputs are 

provided , the first two in DIN and the disc in 
phono. Controls comprise push-button selectors, 
balance and volume. The unit is built in 
traditional Nairn extruded alloy case with black 
textured finish and satin pol ished front edge. 
The effect is simple and clean , this aspect also 
reflected by the interior, which from an 
engineering v iewpoint is most elegant .  

A s ingle printed circuit board is wel l  laid out , 
using good quality components. A toroidal 
transformer supplies the modest reservoir 
capacitors , chosen to give a quick recovery as 
well as high peak current capacity. The output 
stage is ful ly complementary direct-coupled, 
while the e lectronic protection integrates 
voltage and current against time, and allows the 
use of complex loads. In fact the c ircu itry is 
largely borrowed from Nairn's more costly 
ampl ifier l ine. 

LAB REPORT 
Hearsay suggests a 15W programme rating 
( 12dBW) ,  though N airn offer no specifications 
whatever. Measurement indicated 1 3dBW over 
the audio bandwidth, with a fair tolerance of 
4ohm loading on continuous duty. The peak 
current delivery was fine for the s ize of amplifier, 
w ith the 8ohm peak output level measuring 
1 3 .5dBW and still holding up wel l  at 1 1 .3 dBW 
for the 'extreme' 2ohm load. 

Harmonic distortion was j ust satisfactory at 
20kHz, but improved at lower frequencies. Via 
aux the full-power intermodulation was fine, but 
via disc at a lower output it was less impressive. 
The input signal level was closer to the disc 
overload point in this test .  Signal-to-noise ratios 
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were fine, though the disc input sensitivity was 
lower than average. Disc input overloads were 
satisfactory and stereo separation about avemge, 
with output impedance negligible and channel 
balance good , except at the lowest volume 
settings. 

While the aux i l iary frequency response was 
essentially flat ,  the disc input showed a mildly 
ris ing characteristic, with fair agreement to the 
IEC rolloff in the bass . M ild l ift around 7 kHz 
and a subj ect ive treble rolloff of - l .SdB at 
20kHz were also apparent.  Such a response may 
help to 'flatter' inexpensive mm cartridges .  

SOUND QUALITY 
The NAIT was found to produce a clear crisp 
sound with a surprisingly good exposition of the 
depth and atmosphere present on many record­
ings . It played louder than expected, louder in 
fact than the peak programme ratings sugges­
ted, due to its good subj ect ive behaviour into 
mild clipping. For the normal loudspeaker load 
it provided 97 . SdBA , with 95 .S dBA into the 
adverse load . 

Via disc the tonal balance was a trifle thin , 
but vocal detail was impressive with decent focus 
and depth rendition. The bass was not perfect ,  
yet it seemed articulate and gave a good impres­
sion nonetheless. The treble was not too precise, 
but did not raise obj ect ions from the panel ists. 

On auxi l iary input , the sound quality was 
better still ,  with the detail and mid transparency 
of this design remaining its strongest point . 
Overall the effect was that of a l ively, involving 
and musical sound , one which bore comparison 
with some of the best . 

CONCLUSIONS 
Despite its  mi ld RIAA response aberrat ion , 
which in a sense is inextricab ly bound up with 
any j udgement of sound quality, and also bearing 

in mind the modest output , the NA/T must 
nevertheless be viewed favourably. Possessing an 
excellent build quality and good load tolerance, 
it also del ivered a sound which stood up to its 
immediate competition. With l ittle hesitation , 
the NAIT deserves recommendation . 

Test measurements 
To show how well the amplifier sustains its 8ohm 
output into real loudspeaker loads , the level into 
4ohms and 2 ohms is given in dBW (where 
OdB = 1 W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power output ln tegrat�d ampl i(i�r 
Rated powt�r intn Hohms, mnker's �pcc ___ I SW(= 1 2 . SJBW) 
Power output 20Hz 1 kHz 20kliz 
One channt'l , 8ohm lo<1d ___ 1 3 .0dBW 1 1 . 3JBW l .J . I dBW 
Bolh channels ,  4ohm load ___ I O .OdBW 1 1 .6dBW 1 1 .4dBW 
One channel, 2uhms, pulsed __ 9 .4dBW 1 1 . 3dBW ! 0 .9dB\V 
l nsranrancous peak current +9A - 9A 
Distortion 

T oral harmonic distortion 20Hz I kHz 20kHz 
at  rated powt•r, aux input ___ - 68d.B 72dB - 5 \ dB 

l nrermodulat i lm. 1 9/20kHz,  rated power, aux input __ - 70dB 
lmcnnodulat ion,  ! 9120kHz ,  <lt OdBW, disc (mm) ___ - 5 2JB 
Noise 

Disc (mm) input ( ! H F ,  CCIR wdg:htcd) _____ _ 7&1B 
80JB 

___ - 75dB 
Aux/CO input  ( ! I  !F .  CCIR weighted) ------­
Residua l ,  unwcightcd (\ 'olurne control at m in) 
DC output offset 
Input overload 
Disc (mm) input ( !Hi-=)  ___ _ 
Aux/CD input ( IHF)  
Stereo separation 

lQH, 
Z 5 dB 

>lOdB 

Disc input {mm) ______ - 69dB 
Aux input - 68dB 

l kl-h 
2 5 .SdB 
>20dB 

- 66dB 
- 66dB 

- SOdS 
- 42dB 

Output impedance (damping) __ 0 .01ohm 0 .04ohrn 0 .04ohm 
Channel balancl."', disc. at l kH :  _________ ,Q .JdB 
Volume/balance tracking ___ OdB - 20dB - 60dB 
Aux input OdB 0 . 3 dB 8 . 1 dB 
lnput data socket type sens i t i \· i t )  loading 
Disc (mm) input ____ Phvno 0 . 5 2mV 46kohms 1 40pF 
Aux input DIN 2 1 . l mV 6 l kohms 2 20pF 
Disc equa!isat 1un error , 301-1:- 1 5 kll:  ____ + 0 . 5JB,  - l .SJB 
Size (width ,  height,  depth) 2 8 x  22 X 7 .Scm 
Typical  price inc VAT £258  
Fir:sl reviewt'd 1 983 

For graph references see issue No. 50 



TH E BEST SYSTEMS I N  B I RM I NGHAM 

PCM 4000 GYR U S  O N E  
� mu £649.00 INC. LEADS 

-- �-� . . . � � -- r 

--- - ------, 737R £939.00 INC. LEADS PCM 4000 
� ,;__, .!_ ___,_____i_�--' -� -- -

- - -- - - ,  

PCM 7000 GYR U S  TWO PSX £1 799.00 I NC. LEADS 
DISCOUNT SYSTEMS 

D UAL 505/2 , ROTEL RA820, AR8BX or DL4 or 701 1 or MS15 or TRENT £299.95 
, ROTEL RA820BX2 , £339.95 
, NAD 3020E ,  £299.95 
, NAD 31 30, £334.95 
, ARCAM ALPHA PLUS, £329.95 
, ACO U STIC RESEARCH A04, £349.95 
, YAMAHA AX300, £289.95 
, YAMAHA AX400, £339.95 

ALL SYSTEMS SUPPLIED WITH CONNECTING LEADS & 10 METRES OF 79 STRAND CABLE. 
EXTRA FOR THE FOLLOWING LOU DSPEAKERS : EXTRA FOR T H E  FOLLOWING T U RNTABLES : 

ACOU STIC RESEARC H AR1 8BX £30.00 ARISTON 'Q '  DECK with cartridge £20.00 
ACOUSTIC R ESEARC H AR22BX £50.00 ACOUSTIC RESEARCH EB101 with cartridge £90.00 
H EYBROOK H B1 £70.00 D UAL 505/2 D E LUXE with cartridge £20.00 
M ISSION 700LE £30.00 NAD 5120 with cartridge D E D U CT £30.00 
M I SSION 707 £60.00 
MONITOR AU DIO R1 00 £30.00 

ROTEL RP830 with AT1 1 0 E  cartridge £30.00 

MON ITOR AU DIO R252V £45_00 R EVOLVER with REVOLVER arm & cartridge £80.00 

MORDAU NT SHORT M S25ti £20.00 THORENS TD1 66 m k l l  without cartridge £55.00 

MORDAU NT SHORT M S35ti £40.00 THORENS TD31 6 without cartridge £70.00 

TAN N OY M E R C U RY m k l l  £50.00 THORENS TD31 8 without cartridge £1 00.00 

ACO U STIC RESEARCH CD04 
ARCAM DE LTA 70 
CAM B R I D G E  CD1 
CAM B R I D G E  CD2 
D E  NON DCD 300 
D E  NON DCD 500 
DE NON DCD 900 
DENON DCD 1 300 
DENON DCD 1 500 
DENON DCD 1 700 
DENON DCD 3300 
MARANTZ CD273SE 
MARANTZ CD65 
MARANTZ CD75 
MARANTZ C D94 
M E R I D IAN CD 207 
M E R I D IAN 209 REMOTE CONTROL 
M ISSION PCM 4000 
M I SSION PCM 7000 

NAD 5220 

NAD 5240 

NAD 5330 

CO M PACT DISC PLAYERS 

£289.90 
£499.00 

£1 500.00 
£599.00 
£209.95 
£249.95 
£299.95 
£389.95 
£479.95 
£599.95 

£1 1 99.95 
£239.95 
£379.95 
£449.95 
£799.95 
£950.00 
£ 85.00 
£399.95 
£599.95 

£229.95 

£279.95 

£269.95 

P H I  L I PS CD1 60 
P H I  L IPS CD360 
P H I  L I PS CD650 
P H I  L I PS CD960 
P H I LIPS E M2000 REMOTE CONTROL 
ROTEL RCD820 
ROTEL RCD820BX 
TEC H N ICS SLP1 1 1  
TEC H N ICS SLP220 
TEC H N ICS SLP320 
TEC H N ICS SLP520 
TEC H N ICS SLP720 
TEC H N ICS S LP1 000 
TEC H N ICS SLP1 200 
TEC H N ICS SLPJ30 
T EC H N ICS SLPJ22 
TEC H N ICS SLPJ44 
YAMAHA CDX5 
YAMAHA CDX500 
YAM AHA CDX700 
YAMAHA CDX900 
YAMAHA CDX1 1 00 

THOUSANDS OF COM PACT DISCS FROM ONLY £6.95!!! 1e AlTERnATIVE AU DIO lTD.  
93-95 H O BS MOAT ROAD S O L I H U L L  WEST M I DLANDS 

SALES 021  742 0254 SERVICE 021  742 0248 
SEND NOW FOR OUR PRICE LIST O F  T H E  W I D EST RANGE O F  H I-FI I N  THE M I DLANDS 

£1 79.95 
£249.95 
£299.95 
£699.95 
£ 39.95 
£249.95 
£349.95 
£1 79.95 
£229.95 
£249.95 
£349.95 
£399.95 
£699.95 
£799.95 
£249.95 
£1 79.95 
£249.95 
£1 99.95 
£269.95 
£299.95 
£449.95 
£699.95 



A M p L I F I E R s 

QED A230/240CD/240SA 
QED AUDIO PRODUCTS LTD, UNIT I 2 ,  ASH FORD INDUSTRIAL ESTATE, SHEILD ROAD, ASH FORD. 

· --M IDDLESEX TWI S  IAU TEL (07 842) 46236-- · 

This neat and s imple integrated 
amplifier is available in three ver­
sions, offering a hierarchy of quality 
at different price points, with the 
capability of upgrading between the 

two 240 variants .  All share the same case, but 
the 'entry level '  £120 230 has a smaller (SOYA) 
power supply transformer, giving less dynamic 
range than lOOVA 240s .  The latter share the 
same basic amplification circuitry apart from the 
disc input : the £150 'CD has a simple MM input 
based on integrated c ircuitry, the £200 'SA has 
additional boards with discrete components and 
integral switching between mm and m-e cart­
ridge types . 

Choice has auditioned all the various versions 
at different stages in their development, for 1987 
concentrating upon the top 240SA version, but 
with reference to earlier findings . The 
measurements are based on an earlier review of 
the 240CD, though we have included the data 
and RIAA equalisation for the 'SA m-e disc 
input . 

Our review sample was in black l ivery with 
gold legends. Offering a marginally higher rated 
power output at 40W, the 240 is only 1dB louder 
than the 230 ,  so in reality its other features are 
of greater significance than the power increase. 
The 'CD direct' facil ity allows the Compact 
Disc user to bypass the pre-ampl ifier for 
optimum sound qual ity. 

LAB REPORT 
Essentially, the design is based on a single board 
construction , the interior reveal ing good build 
quality w ith fine quality components.  The 
output  u se s  a b i p o l ar c o m p l e mentary  
arrangement; direct-coupled to  the  load: 
integrated circuits are used for the earlier stages 
including the RIAA equalisation , except of 
course in the SA version . 

Conservatively rated, this amplifier raised 
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18dBW under peak programme conditions . The 
continuous output was near 17dBW, falling to 
14 .5dBW into 4ohms, and the output held up 
well into 2ohms , reflecting the good peak 
current rating of ± 12 .75A .  Quite a good result 
was obtained on the 40Hz power intermodula­
tion test .  

Distortion levels were fine. With really good 
results for intermodulation at high frequencies. 
Noise levels were fine while the DC offset at 
the power amplifier was respectably low. The 
modest input overload margins reflected the 
omission of a line amplifier but in practice they 
were considered sufficient . Really good for its 
class, the stereo separation results were commen­
dable, with channel balance generally good but 
deteriorating at low signal levels - for example, 
an 8dB imbalance at a - 60dB setting. The 
input characteristics were fine with the 
additional SA circuitry, the RIAA equalisation 
on the mm input is now flat , but sti l l  shows a 
s l ight treble shelf on m-e, though less 
pronounced than that of the 'CD's IC mm 
input , and without the latter's mildly worrying 
ultrasonic rise. 

SOUND QUALITY 
The 1987 auditioning confirmed the 240's good 
overall rating , somewhat ahead of the 230 .  The 
sound was well integrated ,  with t ight and 
engagingly 'bouncy' bass reproduction . A little 
forward in presentation and s l ightly 'brittle' on 
the disc input , there was also some 'richness' 
in the lower mid region . Stereo imagery was 
good , the open sound lacking only a l ittle in 
resolution of space and depth, and with a good 
sense of 'scale'. 

CONCLUSIONS 
All three QED models deserve their Best Buy 
rating at their respect ive price points ,  offering 
a sensible range of alternatives from the civilised 
230 through the more dynamic 240 models, the 

'SA vers ion of which has a quite respectable 
moving-coil disc input . Lab performance was 
generally sound , and subj ect ively these 
amplifiers remain highly competitive. 

Test measurements 
To show how well the amplifier sustains its 8ohm 
output into real loudspeaker loads , the level into 
4ohms and 2ohms is given in dBW (where 
OdB = l W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power output A240CD 
Rated power into Sohms, maker's spec ____ 40W(= \ 6dBW) 
Power output 20Hz I kHz 20kHz 
One channe l ,  Sohm load ___ l 6 .9dBW 1 7 .3dBW 1 5 .9dBW 
Both channels, 4ohm load ___ l 3 .4dBW 1 4 .8dBW 1 4 .5dBW 
One channel ,  2ohms, pulsed __ - dBW 1 5 .5dBW - dBW 
I nstantaneous peak current + 1 3A - 1 2 .5 A  
Distortion 

Total harmonic disrurrion, ___ 20Hz 1 kHz 20kHz 

at rated power, aux input ___ - 7 l .6dB - 7 6 .9dB - 63 . \ dB 
l ntermoJulation, ! 9120kHz,  rated power, aux input _- 7 9 .6dB 
lntermoJulation, 1 9/ZOkHz,  at OdBW,  disc (mm) __ - SO .OdB 
lntermodulation, 1 9/ZOkHz.  at OdBW. disc (mc) ____ - 30dB 
Noise 

Disc (mm) input ( I H F .  CCIR weighted) 7 2 .0dB 
Disc (me) input (IHF, CCIR weighted) 68dB 
Aux/CD input ( IHF ,  CCIR weighted) 69 .5dB 
Residua l ,  unweighted (volume control at min)  ____ -77 .SdB 
DC omput offset left I OmV,  right 1 2mV 
DC offset ,  pre�amp left n/a m V. right n/a m V 
Input overload 20H: I kH: 20kHz 
Disc (mm) input ( I H F) 1 9 . l dB 1 7 . 5dB l 5 .2dB 
Disc (me)  input  ( I H F)* __ Phono0 .02 l mV 62ohms l OpF 
Aux/CD input ( IHF) >20JB >20dB >20dB 
S tereo separation 

Disc input (mm) 89 .OdB 

Aux input 7 5 .0JB 
885JB 
69. 3dB 

66 .6dB 
43 6dB 

Output impedance (damping) __ 0.09ohm 0 .09ohm O . ! Oohm 
Channd balance , disc , :.u l kH:  ----

-,-
c::--

---:-�
-0.7 3dB 

Volume/balance tracking ___ OJB - 2 0JB - 60JB 
Aux input 0.04dB 0 .68dB 8 .05dB 
Input data socket type sens i t iv i t �  loading 
Disc (mm) input ---�Phono 0 .49mV 47kohms 1 50pF 
Disc (me) input* ____ Phonn 0 .02 1 m\' 620ohms ! OnF 
Aux input Phnno 60m\' 1 4kohms 1 5pF 
Power amp n/a n/a m V n/a kohms n/a pF 

Output, pre-amp (tape) 1 0 .8  max, 8 .9ohms 
Disc equalisation error . 30H:- 1 5 k H :  ___ + 0 .02JB,  - 0 .85dB 

Size (width ,  heigh t .  deph) 36 x 6 x 25cm 

Typical pr ice  inc VAT £ 1 1 9 ,  £149,  £199 

For graph references see issue No. 50 



A M p L I F I E R s 

RafEL RA·820BX 11 
ROTEL HI -Fl , 2 5 HEATHFIELD. STACEY BUSHES,  MILTON KEYNES MKI 2 6 H R .  

· --TEL (0908) 3 1 7 707-- ·  

P rol iferat ing suffixes ind icate this  
model's steady evolution over the 
years, the popular and successful 
'820BX now achieving Mkll status. 
However, it has changed only slightly, 

and only under the skin , to keep abreast of 
steadi ly  improv ing standards of sound qua l i ty. 
It now has a larger mains transformer in order 
to improve the transient performance of the 
reservo irs and the subj ective bass 'speed', p lus 
extra quality components in selected places. For 
the 1987 edition we have re-aud i t ioned the 
current model ,  but the measurements and 
general descript ion have been l eft as before. 

A sl im but ful l  width integrated amplifi er, it  
comes in sat in  black, w ith a fa i rly low nominal 
power rating of 25W (14dBW).  However, a good 
load tolerance is claimed, and this was con­
firmed on test .  Another 'no fr i l ls '  design , both 
tone controls and fi lters have been omi tted ; 
l ikewise fuses and protection c i rcu i ts have been 
removed from the s ignal path. Inputs incl ude 
tape, tuner, CD/aux and disc (mm only ) .  Rear 
panel sockets are phono, gold plated for disc , 
while reasonably sol id connectors are prov ided 
for speaker connect ion , these large enough to 
take a decent s ize of w ire. 

Inside, construction is very t idy, essential ly a 
s ingle board ,  w ith the mains wiring properly 
terminated and shroude d .  Two 82 00f1F 
capacitors provide a s izeable reservoir, whi le the 
d irect-coupled complemenrary output stage uses 
paralleled pairs of transistors to increase the 
current capac ity as wel l  as the overload margin . 
A 0 . 22ohm res istor is placed in series with the 
output - a backstop aga i nst ex treme overload 
such as a short c ircui t .  ! Cs are used in the 
preamplifier stages together with selected audio 
components. 

LAB REPORT 
The specified rating was comfortably exceeded 
with a fine power bandwidth of 1 5 . 7 dBW at 

8ohms . The reduct ion in to 4ohms was moder­
ate, while the 2ohm pu lsed output exceeded 
rated level at 14 .5 dBW. This was equ ivalent to 
IOOW into 2ohms while peak current was a very 
generous ± l 5 A .  D istort ion levels were moder­
ate, espec ially with respect to the high frequency 
intermodu lat ion . Input noise levels were good,  
with excellent input overload margins. The DC 
offsets at the speaker terminals were poorer than 
averdge but should not give trouble in practice.  

Channel separation was sat isfactory via the 
d isc input but should he much better via 
aux i l iary particularly at 20kHz. Volume tracking 
and channel balance were both pretty good , 
while output i mpedance to the speakers was 
constant as well as moderate. Input sens it iv ity 
and loading characterist ics were sensible, (0 . 7mV 
disc, 45mV tuner) . Over a 50Hz  to 10kHz range 
the RIAA equalisation was very accurate, w ith 
some ro l l off outside these l i m its due ro mild 
subsonic  and u l trason ic fi l tering . M a ins r ipple 
was not part icularly well rej ected as the 40Hz 
power spec trum showed. Here the 100Hz l ine  
component was only 60dB down - one wonders 
how the 'BX would sound if this were improved .  

SOUND QUALITY 
The BX I /  showed a worthwhile improvement 
over the earl ier BX, particularly in terms of bass 
'slam' and 'speed'. M<Jinta i n ing, and indeed 
s l ightly improving on the 'BX 's establ ished 
v irtues of good transparency and focus and 
generous stereo staging, the 1 1  offers 'weight' and 
an enhanced sense of 'scale' in an essentia l ly  
neutral character, erring sl ightly towards the 
'clinical '. Considered a touch 'bright' and 'coarse' 
at high frequencies ,  overall praise comfortably 
outweighed minor cr it ic ism of an ampl ifier 
which has easi ly maintained its highly com­
petit ive performance. 

CONCLUSIONS 
This latest Rote! aga in  stormed through the 

l istening tests, the latest modifications reflected 
in part icu lar ly fine bass performance. Load 
tolerant,  it also offered a respectable output plus 
a c lear sound with excel lent stereo. A Best Buy 
rat ing i s  the only logical conclusion! 

Test measurements 
To shott• how well the amplifier sustains its 8ohm 
ourpw in to real loudspeaker loads , the level into 
4ohms and 2ohms is given in dBW (where 
OdB= l W), without adding 3dB or 6dB respectively, 
as in u.szwl 'pou 'er ' ratings . 

TEST RESULTS 
Power output ! n re�-:rate�l ampl ifier 

Rat.:d p<H�cr i n t o  Rnhm � .  m<�ker · �  �rec ���-2 5 W ( =  1 4dBW) 
P.:)wer nurpur 20H: I kH: 20kHz 
One channel Rnhm l ( l::�d ___ _ 1 5  9JB\V 1 6JB\V I 5 . 7dBW 
Bnrh c h a P n t· l � .  4ohm lo<hl _ _ _  l3  OdB\V 1 3 . 7 J B \V  1 3 .5dBW 
Ont>  t ha n n t: l ,  2uhm�.  �' u \ �\·d __ - d R \X!  1 4 . 5 d B \V  - dB W  
J n .;t;u1tan('nus pc�1k ( l i Tr('nt ____ _ 

Distorcion 

-+- J ) A  - t5A 

T1Hal h�Jrn Hmit·  di�tNr i , n) . ___ 2 0H z  1 kH z  20kHz 
,1 1 ra tt'd pn\�"l'r. ; lux i n ]� u r  ___ - 66dB - i 4dB - 5 5dB 
l n r l'rnlodular ion.  l 9 '2 C k H z .  r :ned power. ;_lu x  i nput __ - 6 5dB 
l n tt>rmodub r i> m .  1 9/ZOk H � .  a t  OdRW ,  disc (mm) ___ - 7 3dB 
l n r ernl t > d u h, : ion , ] Q/ 2 0 k ll z .  C�t 0dBW, di"c (me) ���-n/a JB 
Noist" 
Disc (nun) input ( IHF, CCI R  w�:• i ghred) - 7 4dB 
Disc (me-)  input ( !HF.  CCI R wcighrcd) n/a dB 
A ux /CD inpnr  OHF, CCIR M' ighred) - 82dB 
R t.•" i d u a l ,  unweighred (v ; l lurnc cnmrol  a t  m rn ) .���-- n/a dB 
DC nurput off.,et _ _  left 36mV, rlght 1 9mV 
IX: 1Jffscr , prt' ·HH'P -----�--icft n/a m V .  r ight' n/a m V 
Input overload __ _____ 2 0 H z  l k H z  20kHz 
Dis( (mml in��ur ( I H F) ______ 36dB HdB 34dB 
Disc (rnd input ( I H F)'* ____ n/a dB n/a dB n/a dB 
A u ,/CD ;npur  ( 11-!F) _______ > IOdfl >lOJB >20dB 
Stereo separation 

Di"c i n pur (1'--lm )  ----------- 6 l d B  
A u x  i nput  6ZdB 

64JB 
48dB 

4 1 dB 
24JB 

Output i mpt:datKt' (lbmping) ___ 0.24nhm 0 . 24ohrn 0 . 25ohm 
Chanrwl h-l lanct• ,  dis(" , �11 1 k Hz  

· ------�-
0
60dS

dB
B Volumelbahtnce tra r k i n g  -· - - - OdB - 20d8 

A ux inptn ----- ----- O . J J B  0 . 8JB O . l dB 
lnrut data :-; t ,cht tvrc �ens i r i v i ty l <1ad ing 
Disc (mm) inplll ____ ___ rh(lno - rn V  5 0kohms 2 2 0pF 
Dbr (md i n p u l *  ---- --- �-Phnno n/<l m V nla ohms n/a pF 
A u x  inpul _______ ___ Phvno -- mV 50kohms 1 80pF 
Ourru 1 .  prt'-:--tmp ------�- --> I V m a x ,  3 .8kohms 
Di"c equa l i s a t i on errm, 301h - 1 5 k H z  + OdB, - 0 .6dB 
Siz"' ( w i J r h .  lw ight,  deprh) 4 3 x 6 x 2 5 c m  
Tvp i c d l  p r i c e:  if'c  V A T _ _ 1 5 0  
Rt'tzu, J r ru !'lt'rl 
For graph references see issue No. 50 
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A M p L I F I E R s 

SANSUI AU·Gl lX 
SANSUI (UK) l TD, UNIT lOA , LYON INDUSTRIAL ESTATE, ROCKWARE A VENUE, GREEN FORD, 

· --M!DDLESEX . TEL OI -5 7 5 1 133-- · 

This compact budget integrated amp­
l ifier, claimed to be designed pri­
mar i l y  for sound qua l i ty, is  
attractively fin ished with gold 
lettering on a well-ordered fascia ,  

incorporating many of the usual faci l i t ies with­
out producing operational confusion. It  is priced 
a l ittle over budget level at £139 ,  and is rated 
at 25 W/channel (14dBW).  The disc input is 
moving magnet only, the tone controls are sup­
plemented by a defeat switch , and further 
switches select loudness , mono/stereo and tape 
monitoring . 

The headphone socket is accompanied by its 
own small volume control ,  and is in fact driven 
by its own little ampl ifier, independent of the 
loudspeaker connection and main signal path . 
The rear panel socketry is phono throughout,  
with a single pair of loudspeaker output bind­
ing posts, capable of taking quite heavy gauge 
cable. The overall external fin ish is to the 
expected high standards , and the unit feels 
reassuringly heavy considering its modest price 
and pretensions. 

LAB REPORT 
Using a medium sized transformer, the shared 
5 ,800uF power supply incorporates extensive re­
gulation and decoupling for different srages. The 
separate head phone amplifier avoids switching 
in the speaker path and g ives optimum head­
phone drive. There is evidence that care has 
been taken in signal path component selection , 
with polystyrene capacitors etc, and direct 
w iring paths . The conventional b i-polar output 
uses generous high current transistors . 

Power output is fairly generous, comfortably 
above the admittedly modest 25W specification 
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and quite load tolerant besides. Distortions were 
very low, and noise levels and overload margins 
were generally satisfactory. The DC offset was 
a l ittle larger than average, and high frequency 
stereo separation is only j ust satisfactory. Inputs 
should be fine for compatibility with other com­
ponents. The disc input RIAA curve shows 
good component tolerancing and an even mid­
band , with sensible bandlimiting at the extre­
mes (amounting to a possibly audible -ldB at 
15 kHz) .  Power supply modulation seemed very 
well under contro l .  

SOUND QUALITY 
Rating a l ittle above average, the ' J J X  certainly 
del ivered a cleaner clearer sound than what one 
might call the 'Far Eastern norm', but on balance 
it also fell a l ittle short of the achievements of 
other audiophile-oriented integrated models at 
around the same price. 

A degree of disc surface noise exaggeration 
was noted,  and the most obvious characteristic 
was that the sound remained tightly controlled, 
at the expense perhaps of a l ittle 'weight' and 
'attack'. Focus was pretty good , but there was 
some loss of depth, with mild congestion , and 
a sl ightly 'dulled', 'thickened' effect .  Coloration 
was generally low, but with some 'steel iness' 
noted when using CD as a source. 

CONCLUSIONS 
Producing a thoroughly respectable sound for 
a relat ively modest price, the 'G l l X also 
delivered a decent lab performance. Build 
quality and finish are both excellent with 
generous component quality and quite s imple 
layout of signals paths . Taking commercial con­
siderat ions into account ,  Sansui have chosen 

a sensible compromise between facil it ies and 
sound quality here, and a recommendation is 
appropriate. 

Test measurements 
1i> show how well the amplifier sustains its Bohm 
output inw real loudspeaker loads , the level inw 
4uhms and 2ohms is given in dBW (where 
OdB= J W), without adding 3dB or 6dB re5pecrively, 
as in usual 'power ' ratings. 

TEST RESULTS 
Power output l nregrureJ ampl ifier 
RatcJ power int11  8tlhms,  maker ·�  spt.:c ____ 2 5 \X/ ( =  1 4dBW) 
Power out pur 20llz l kllz 20kHz 
One channel , 8ohm l 1 1<ld ___ l 6 .0JBW 1 5 .9dBW l S . 8dBW 
Both channels ,  4uhm load ___ l 3 . 3dBW 1 1 .6dBW 1 3 .5dBW 
One channel ,  2nhms, pulsed __ - J B W  l 3 .6d.RW - dBW 
l n st;m£ancous peak  current _ __ _ 
Distortion 

+ I I A - I I A 

Toul harmon ic dish1rt ion , ___ 20Hz 1 kHz 20kHz 
at rated power ,  aux input ___ - 82JB - 92dB - 70JB 
lnrermoJulati lm, 1 9/20kHz ,  ratnl power, 01ux input __ - 80JB 
l nrcrmoduL -uillll , 1 9/20kll : .  , n  OdBW. disc (mm) ___ - 73 J B  
Noise 
Dist� (mm) input (I Hr. CCIR wt•ig,hte ... l )  70dB 
Aux /CD input ( !Hr.  C C I R  weighte'd) - 7 3JB 
Residua l .  Ul1\\-t' Jghtt'�l ( nJ lum('  control at m m )  ____ -92dB 
DC outp tH off, ... ·r  kfr 1 8 m  V .  right 28m V 
Input overload 201-1:  l kH :  20kllz 
Diso.: (nun) in�,ul ( lHr )  3 0 . 7 J 8  29 .8dB 2 9 . 5 ..18 
CD inpur ( IHF)  >20dR >20�..18 >20dB 
S tereo separation 
Disc input (mm) 6 1 ,l8  5 2dB 29dB 
CD ;nput 61 dB ; I JB Z8dB 
Out pur impeJanct' (damping) __ 0 . 2 6ohm 0 . 2 7 uh m  0 . 2 Sohm 
Ch<Hlncl h<�l:=mce. di:>c ,  at l kH:  ________ 0 . 06dB 

Volume/balancC' tracking 
Aux input ___ OdB. 0 .08dB; - 20�.\R ,  0 .02dB :  -60JB . ! . 6dR 
Input data sPckt>t ti pe sens i t iv i t )  loaJmg 
Disc (mm) input ____ Phono 0.44m\' 48kohms I OOpF 
CD input Phono )0nL \' 6 3 kuhms 2 1 5pF 
Output ,  prc-amr (rar�.·) 1 0 . \ V  nux . J kohms 

Disc el.Jual i sat i lll1 <.' r r u r .  3 l' H : - l  ) k H :  -r O  06dB - 0  60JB 

S ize (wid1h, hc1�ht. depth)  4 3 x 7 . 5 x 2 Hcm 

Typic. d  prict> inc  \�AT £ 1 1 9  

For graph references see issue No.  50 



A M p L I F I E R s 

SAN SUI AU·G30X 
SANSUI (UK) L TO, UNIT lOA, LYON INDUSTRIAL ESTATE, ROCKWARE A VENUE, GREEN FORD, 

· --MIDDLESEX . TEL: 0! -5 7 5 1 133-- · 

0 
utwardly, this Sansui model is 
virtually identical to the AU­
G 3 3 X  tes ted in the 1 9 8 5  
Amplifiers and Tuners edition, but 
in fact the AU-G30X is the result 

of considerable development work by Sansui's 
engineers in Japan during the intervening 
period .  

While the earlier version demonstrated a good 
technical performance when tested in the 
laboratory, it did not fare well in the l istening 
tests. But this model has been totally redesigned , 
with redundant sections stripped away and the 
remaining components and circuit layout 
optimised for improved sound . Sansui have (to 
borrow Rotel's terminology) done a ' BX '  
upgrade, refining the des ign b y  l istening for 
audible improvements rather than aiming to 
improve measured performance. 

With a rated power output of 45W (16 .5dBW) 
per channel ,  the '30X is a fully equipped design , 
reasonably priced considering the spec ification 
and features on offer. I t  incorporates the usual 
control facilities such as speaker switching, bass 
and treble tone controls and filters ,  but bypass 
sett ings are prov ided for optimum sonic 
performance. 

A higher-performance moving-magnet disc 
input stage has been included this time, while 
the old and compromised mov ing-coi l  option 
of the '33X has now been omitted. Based on 
a classic Sansui design , the power amplifier is 
a direct-coupled complementary configuration 
with a wel l  located central power supply. 
Internal heatsinks are used with through-flow 
ventilation . 

LAB REPORT 
As so often happens, there was l ittle to show 
in the lab measurements that could account for 
the new sound . The audible change is the result 
of revised c ircuits ,  components and layouts and 
not necessarily an alterat ion in specification . 

Power output reached 19dBW peak (90W), 
while short term delivery into 2ohms was a very 
satisfactory 17 . 5dBW, with a good peak current 
reserve approaching 19A.  H igh frequency 
distortion was sl ightly poorer than before - this 
being the only clue to reduced negative 
feedback .  

Input characteristics were fine, whi le  the 
frequency responses were both wide and 
uniform . Channel balancing was very good , 
though a loss of channel separation was also 
evident at high frequencies .  The output 
resistance was constant at a moderate 0 . 25ohms. 
The DC offsets were a little higher than average 
and could be reduced . 

Good sound levels of 103dBA were achieved 
in the test system ,  while the 40Hz power 
spectrum showed a very clean result . 

SOUND QUALITY 
Revers ing our previous opin ion , this time the 
amplifier scored a 'good plus' on the l istening 
tests, which was a fine result for a model at this 
price leve l .  On disc, the sound was robust , with 
firm stereo images, stably focused and exhibiting 
good depth and ambience. Offering decent 
clarity, good detail was also evident ,  while the 
sound improved further when using Compact 
Disc as the source. I t  produced fine bass , 
extended and powerful w ith good definition . 
M id glare and treble 'grain' were held to low 
levels ,  and did not impair the good stereo 
performance. Good sound levels were possible 
w ithout strain and it  also proved load tole�nt .  

CONCLUSIONS 
Sansui  now have a middle-rank amplifier 
offering a competit ive sound qual ity. A load­
tolerant model ,  it also has a decent power output 
as well as versati le  facil it ies ,  if and when re­
quired . The basic stereo performance was much 
better than before, with sufficient sound quality 
improvement for a firm recommendation . 

Note: The author privately assessed an early model 
supplied by the manufacturer, prior to this review. 

Test measurements 
To show how well the amplifier sustains its 8ohm 
output into real loudspeaker loads , the level into 
4ohms and 2ohms is given in dBW (where 
OdB= I W), without adding 3dB or 6dB respectively, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power output I ntegrated ampl ifier 
Rated p�.1wer int11 Sohms, maker ' s  spec ___ 45W(= 1 6 . 5 d8W) 

Power uurpur 20H: I kH: 20kH: 
One channe l ,  Suhm load ___ 1 8 . 2JB\V 1 8 . 3dBW 1 8 . \ dB\V 
Both channels, 4uhm luad ___ I 5 .9JB\V ! 6 .0JBW 1 6 . 5 JBW 
One channel ,  2ohms, pulsed __ - dBW 1 7 . 5dBW - dBW 
I nstantaneous peak current _____ + 1 8 . 5 .A.  - 20 .0A 
Distortion 

Total harm<mic d ist11r t i <m , ___ 20H: l kH: 20kH: 
at  rated pown, aux input ___ -77 .4dB - 7 8 .8dB - 6 8 .8dB 
l rm.:rmodulat ion,  I 9120kHz,  rated power, aux  input _ - 90 .0JB 
lntCrmodulat ion , 1 9/20kl-lz ,  at OdRW, disc (mm) __ - 87 .4dB 
lnrermodubt ion,  ! 9120kHz ,  at OJBW, disc (me) ____ n/a dB 
Noise 

Disc (mm) mpur ( I H F ,  CCI R  weighted) 68 .ZJB 
Disc (me) input ( IHF .  CCIR weighted) n/a dB 
Aux/CD inpur (IHF, CCIR weighted) 7 3 .0dB 
Res idual ,  unweightcd (vulurne cunrrol ar min) ____ - 8 7 .0dB 
DC output uffsct left 47mV,  r ight 36mV 
DC uffset ,  pre-arnp left n/a m V, nght n/a m V 
Input overload 20Hz 1 k i-1: 20kH: 
Disc (mm) input ( IHF)  3 2 .98 3 Z .OJB 3 2 .6dB 
Disc (me) input ( IHF)*  n/a dB n/a JB n/a dB 
Aux/CD ;npur ( IHF) _____ >20d8 >20dB >20dB 
Stereo separation 
Disc input (mm) 68 .4dB 5 3 . 5dB 30 .6dB 
Aux  inpul 7 7  .9dB 5 3 .0dB 30 . 3dB  
Output impedance (damping) ___ 0 . 2 6ohm 0 . 2 6ohm 0 . 2 5ohm 
Channel balance, d i sc ,  ar  1 kHz O .O l dB 
Volume/balance tracking ___ OdB - 20dB - 60dB 
Aux ;npur O . O i dB 0 .08dB I 04dB 
Input data such:t type sens i t iv i ty  loading 
Disc (mm) input ____ Phono 1 .7 5 m V  47 kohms l OOpF 
Disc (me) input* ____ n/a n/a mV n/a kohms n/a pF 
Aux input Phonn 2 7 .0mV S S .Okohms 2 30pF 
Power amp n/a n/a m V n/a kohms n/a pF 
Outpur, pre-amp (rape) 1 3 .4V nux ,  I OOohms 
Disc elJual isation error, 30Hz- 1 5k l l z  ____ + O . l dB ,  - 1 .9dB 

S i ze (width,  height ,  depth) 4 3 x  1 1  x 3 3 c m  

Typica l  price i n c  VAT £199 

First rc:vieu,.:d 1 986 

For graph references see issue No. 50 
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A M p L I F I E R s 

YAMAHA AX·300 
YA!-.1 A H A  ELECTRONICS, 200 RICKMANSWORTH ROAD, W ATFORD, HERTS WDI 7)5. 

· --TEL (0923)  3 3 166-- · 

This j ust-above-budget-price £ 120  
integrated Japanese amplifier i s  
typical of  the  new breed of  simpli­
fied designs which are aimed par­
ticularly at the UK market .  It is 

a compact mode l ,  though taller than most of 
its competitors ,  rated at 30-40W, and finished 
inevitably in black. A functional if stark from 
panel has five knobs, two pushbuttons and a 
headphone socke t .  Supplementing the main 
volume control are three subsidiary rotaries for 
tone and balance, plus an input selector, the 
centre posit ion on the tone controls labelled 
defeat . Tape monitoring and power switching 
are provided by the individual pushbuttons . The 
rear panel has phono socketry throughout,  the 
disc input restricted to mov ing magnet cart­
ridges, plus a single set of b inding posts for 
loudspeaker connection . 

LAB REPORT 
Using a very clean single board l ayout,  the '300 
uses a high-gain discrete-component direct­
coupled bi-polar power amplifier section which 
also includes the tone contro l  c ircuitry, and so 
avoids using a l ine stage altogether. Output 
relays provide effective protection, disc input 
circuitry is dual IC, and although mains con­
nect ions were unshrouded the unit generally 
showed very competent Japanese build quality 
throughout , with clear evidence of sound quality 
priority. 

Power output was respectably above the fairly 
modest specification, and was also respectably 
maintained into low impedances ,  with a gen-
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erous current capabil i ty of 15 / 16A.  D istort ion 
and noise measurements were both very good , 
overload margins and stereo separation were fine, 
and calibration reasonable enough for the price. 
Inputs should show no matching problems pro­
vided auxiliaries have normal output levels. The 
power supply modulation spectrum shows an 
excellent result at any price, while the RIAA 
disc equalisation might have been a l ittle closer 
toleranced, and will prov ide a touch of 
'character'. 

SOUND QUALITY 
The '300 was rated comfortably above average 
and close to a 'good' rat ing ; it is clearly one of 
the more impressive models at its price level -
up with well regarded models cost ing consider­
ably more. Not the most comfortable of sounds , 
the liveliness and dynamics provided the strong­
est impress ion , with good 'speed' and 'momen­
tum' outwe ighing critic isms of some loss of 
transparency and a rather 'bright' overall 
balance. Not the subtlest or most controlled 
sounding performer, a natural sense of exuber­
ance more than compensates . 

CONCLUSIONS 
Fine bui ld quality plus sound quality oriented 
engineering bring Yamaha strongly into the 
market for 'stripped down' 'budget audiophile' 
integrated amplifiers with a very impressive con­
tender. Livelier than most if a l ittle less polite 
than many, the '300 clearly merits confident 
recommendation. 

Test measurements 
Th show how well the amplifier sustains its 8ohm 
output inw real loudspeaker loads , the level into 
4ohms and 2 ohms is given in dBW (where 
OdB= J W), without adding 3dB or 6dB respecrivelv, 
as in usual 'power ' ratings . 

TEST RESULTS 
Power output I ntegrated ampl ifier 
Rmcd power mto 8ohms , mnkcr':; spcc _____ 30W(l 5dBW) 
Power output 20Hz I k H z  20kHz 
One channe l .  8ohm load ___ l 7 . 5 dBW 1 7 . jdBW 1 7 .4dBW 
Both ch<�nncls ,  4uhm load ___ _ U . 5dBW 1 4 . SdBW 1 4dBW 
One channe l .  Zohms, pulsed ___ - dBW 1 5 .4dBW - dBW 

I nstantaneous peak current _____ + I S , - 1 6A 

Distorlion 
Tolal hnrmon1c dJstorrhm,___ 2 0 H z  1 kH z  20kHz 
at rated power ,  aux input ____ - 9 2 d B  - 95d8 - 88dB 

l mcnnodulauon , J 9120kHz ,  rated power, aux inpur __ - 98dB 

l nrermodulauo n ,  1 9/20kH: ,  ar OdBW .  disc (mm) ___ - 7 l d B  
Noise 
Dt:::.c (mm) mpur ( I H F .  CCIR weighted ) 74dB 

A u x/CD input ( IHF,  CCIR weighted) - 7 7 d B  

Residua l .  unweighted (\·olume comrol  < H  mm) - 86dB 

OC output offset left 1 7 mV, right 1 7mV 
Input overload 2('1-1 : 1 kH: 20kHz 
Disc (mm) mput ( I H F) 3 2 . 5d8  32dB 3 l .8dB 
A ux/CD input ( IHF)  > Z O d B  > Z O d B  >20dB 

S tereo separation 
Disc inpur (mm) 63dB 69dB 43dB 
Aux input 83dB 68dB 44dB 
Output impedance (damping) _0 .09ohms 0 . 09ohms 0 . 1 3ohms 
Channel balance. dtsc , m I kHz 0 .65dB 

Volume/balance tcackingOdB. O .O&! B ;  - ZOdB . 0 .79dB; - 60dB, l .ZZdB 
Aux input 
Input data socket tyre :::.ens t t l \ - l t }  loading 
D t:c.c (mm) inpw ____ Phon0 C'.49mV 47 kohms 70pF 
Aux mpur Phon0 2 9 . 5 m V  62kohms 95pF  
Output,  pre-amp (tape) 1 1 . 5 V  max, 5 60ohms 
Disc equalisation error ,  30H:- 1 5 kH: + Od B .  - 0 .47dB 

Size (wt�lth , height ,  depth) 44 x 9 . S x 3 1 cm 
Typic<ll price inc VAT £ 1 20 

For graph references see issue No. 50 



RELAX IN ONE OF OUR SUPERB 

DEMONSTRATION ROOMS & 
COMPLETE YOUR MISSION. 

The full range of MISSION products are always available for you to audition in any of 
our showrooms. 

HI-FI EXPERIENCE are stockists for over 40 of the top Hi-Fi manufacturers. So if you 
are looking for a system or just one item let HI-FI EXPERIENCE help you with your 
selection. 

Demonstration rooms can be booked or just call in. 

111-rl EXPER�ENCE 
e Bi-Fi Experience at Alfred Place 32134 Alfred Place, Store Street, London WC1 E7PD Tel. No: (01 )  631 49 1 7  
e Bi-Fi Experience in Camden Z/4 Camden High Street, London NW 1  O)B Tel. No: (01 )  388 1 202 
e Bi-Fi Experience in Leamington Spa 49 Park Street, Leamington Spa, Warks Tel. No: (0926) 88 1 500 

A!ro AT j 
e 227 Tonenham Court Rd, London WIP OHX Tel: (0 1) 580 3535 
e Erricks, Rawson Square, Bradford BD ! 3JR Tel: (0274) 309266 

PERSONAL EXPORT 
ENQtnRIES WELCOME THE ULTIMATE IN 

SOUND ADVICE 



{}_udm J0'1:1if_llCf1 

76 

FOR ALL THE 
BEST BUYS 

WE STO CK A RANGE OF 

SELECTED COMPONENTS FROM: 

A&R (CAMBRIDGE), AUDIO LAB, 

CREEK, DEAN , DENON, 

HEYBRO OK, LINN PRODUCTS, 

MORDAUNT SHORT, 

MUSICAL FIDELITY, NAIM AUDIO, 

QUAD, RE GA. 

Home demonstrations our 

speciality. 

Open 9.30-6.00 Tues-Friday. 
2 .30-5.30 Saturday. 

Alphason 
Ariston 
British Loudspeakers 
Cambridge Audio 
Citation 
Elite Rock 
Good mans 
Harman/Kardon 
Infinity 
Ken wood 
Marantz 
Mordaunt-Short 
Musical Fidelity 
Nakamichi 
Phil ips (CD) 
Revolver 
Spend or 
Thorens 
Wharfedale 
Audio Technica 
Foundation 
Goldring 
Senn heiser 
Van den hul  

Castle 
Cemac 
De non 
Logic 
Lux man 
Onkyo 
Proton 
Rote I 
Ruark 
Sansul 
Tannoy 
Yamaha 
Beyer 
Chord 
Decca 
Jecklin 
Kiseki 
Maxell 
Mil ltek 
Nagaoka 
Ortofon 
Target 
Tiffany 
Vecteur 

Aiwa 
AA 
B&W 
Bose 
Dual 
J B L  
N A D  
Q E D  
Quad 
Teac 
Trio 
ADC 
AKG 
DNM 
Glanz 
Grado 
Hunt 
Koss 
MDM 
Rata 
Ross 
Shure 
TDK 

BRENTWOOD 
MUSIC & H I -FI CENTRE 

Ground & Fi rst F loor 
2 lngrave Road , Brentwood , Essex 
Corner of Brentwood High Street and lngrave Road (A1 28) 

Tei : (0277) 221 21 0 . 
Shop & Home demonstrations 

On-site customer park ing by appointment 

AUDIO OASIS 
IN SALISBURY 
No,  it' s no mirage . compact disc 

It' s the very relaxed technology or a n 
atmosphere of what is esoteric turntable, our 
almost certainly the vast range of quality 
fi nest Hi-Fi shop in the products will, quite 
area, with a reputation simply, leave you spoilt 
for friendly, -- for choice . 
personal and �:fi �;;;; So retreat to a true 

��!I llr' 
knowledgeable 111 111t Audio Oasis . Our 
service . j �"'i lir' consultants - John 
Regardle ss of J ill 11� 1 l Trim, Richard 
whether you are t: IJI!I 1r_;; J Shea and Tim 
choosing your ·-1.. Goading -
firs t  modest ' 1 : 1--/ •j - r will be 
syste�, the . ·  �;� delighted 
latest m � -- _ to help you . 

& NOW IN POOLE 
&BOURNEMOUTH 

The quality ambience is infectious .  Sa lisbury Hi-Fi has 
now j oined forces with Movement Audio, bringing our 

renowned sound services even closer to your ears . 

Not that you'll have to strain to hear the message - our 
new studio underneath Movement Audio's Poole shop 

gives complete listening freedom . Nigel Bennett and Paul 
Donoghue will be delighted to show you our quality Hi-Fi 
products, including the best from British manufacturers 

- which are permanently on demonstration . 

Movement Audio' s Bournemouth outlet is similarly 
dynamic, with a wider product range than ever, backed 

by a large selection of compact disc software . Talk to John 
Murray and Matthew Scott to audition choice equipment. 
For service that doesn't finish the moment you leave the shop 

Salisbury Hi·Fi 
15 Catherine Street, Salisbury SP1 2DF 

Tel :  (0722) 22169 

Movement Audio 
588 Ashley Road 
Parkstone, Poole 
Tel :  (0202) 730865 

926 Wimborne Road 
Moordown, Bournemouth 

Tel :  (0202) 529988 

��·� I :f:\'1'' 00 D E N O N  ELITE ROCK cfedlliY 
ntcfi nc11 KENwooo CASrLE r:o:v::::::'l ft1ERIDIAN , c:oJ.LW;;Jn 
'·&i#Htt!t:i§#l®U �f:6�t�� � r-.Nakamichi ONKYO. PtnkTrianqle 

Q c A D �uark�CUJ� • S n e l l  YAMAHA,MJ4l'!ttl 
Some products only stocked in one shop . 



c H 0 0 s I N G A N D 

TUNERS 
N ot the most glamorous of the hi­

fi components, tuners are usually 
bought on cosmetic grounds, by 
the 40 per cent or so who choose 
to partner a previously selected 

amplifier. Years ago, people bought receivers 
instead , but these have fallen from favour and 
fashion . 

And at least the separates option allows the 
tuner to be added later as a system upgrade, and 
may also allow the customer to choose a level 
of performance to suit his pocket and interest 
in the radio medium . 

The motivation to buy a tuner must surely 
relate closely to the characteristics of radio 
programming in whatever country. And in this 
respect the UK is very wierd indeed - a bizarre 
combination of Government over-regulation 
and indecision at the local level alongside a 
national network widely regarded as the envy 
of the world . The result is certainly some of the 
best programming in the world, but biased in 
such a way that could only exist in a non-com­
mercial operat ion , and leaving substantial gaps 
in the balance and depth of popularly-orient­
ated programming . 

But for those with broad or specifically 
classical music tastes , the BBC is one of the few 
services which continue to transmit substantial 
amounts of l ive performance, and this is a 
powerful reason for contemplating a significant 
investment in a decent tuner. G iven a rea­
sonably decent hi-fi system, radio transmissions 
of pre-recorded material rarely equal the quality 
obtainable by reproducing that same source 
directly in the home ; broadcast treatment of LP 
discs is a particular travesty. Yet the l ive trans­
mission from studio or concert hal l ,  if sensitively 
miked and mixed, can produce a spine-chil l ing 
realism that transcends other sources in certain 
respects. I t  is a treat that should not be 
overlooked . 

BASIC REQUIREMENTS 
From the hi-fi perspective, FM (VHF) is the only 
form of radio which is worth considering, and 
the only source of stereo broadcasts in the UK. 
But many programmes are only available on AM 
(Medium and Long wave) transmissions, so an 
FM-only tuner may need the backup of a 
common or garden transistor radio to cope with 
the BBC's infuriating habit of trying to squeeze 
five channels into three FM networks by switch­
ing and swapping frequency allocations. There 
is clearly a powerful argument for looking closely 
at the FM/AM combination tuner. But do not 
look too closely, because the quality of the AM 
sections fitted to most hi-fi tuners is embaras­
s ingly bad .  The typical medium priced porrable 
wi l l  probably comfortably outclass the hi-fi 

tuner's AM section, presumably because its port­
ability requires that it works under a wider range 
of reception conditions. 

But frankly - and rather sadly - AM is a 
dead loss for quality reception in Europe these 
days, simply because the airwaves are grossly 
overcrowded with powerful transmitters .  To get 
them all in without even worse 

.
interference 

problems, the stations restrict the bandwidth of 
the s ignals they transmit ,  by rol l ing off most of 
the treble range well below the natural range 
of human hearing,  an expediency which deals 
fidelity a fatal blow. Moreover, AM in the UK 
remains resolutely monophonic, without even 
that curiously random and intermittent luxury 
of FM in stereo provided by the BBC. 

THE VITAL ELEMENT 
Nostalgia aside, we must accept that FM is i t ,  
and then see what is needed to get decent 
results .  In  pole posit ion , not too surprisingly, 
comes the quality of the aerial ar antenna. I t  
i s  a common misconception that you only need 
a rooftop aerial if you're trying to pull in distant 
signals over d ifficult terrain . ln fact you may 
need an even better aerial to get good results 
in the urban j ungle than you do amongst the 
roll ing hillsides, because of the need to get well 
above traffic and other electrical interference 
and to avo id the multiple reflection effects of 
nearby large build ings . 

To get a decent aerial system needs a budget 
of perhaps 25  per cent of the cost of the tuner, 
and the attentions of a skilled installation engin­
eer. A knowledge of local terrain and transmis­
sion conditions is very important in choosing 
and sit ing the aerial ,  and it makes some sense 
to look for a radio enthusiast rather than some­
one who spends 90 per cent of his time pointing 
TV aerials at the local repeater. But program­
ming preferences can also influence the selec­
tion of an aerial , so make sure the contractor 
is properly briefed . 

The ideal aerial for tuning to local stations 
is not the ideal for long distance reception . The 
final choice will depend upon the range you 
wish to recieve and the direction of the relevant 
transmitters .  It may be possible to get adequate 
local s ignals from a single fixed antenna of two 
to four elements, though the disposition of tran­
smitters may sometimes require the addition of 
an aerial rotator. Long distance reception needs 
a higher gain multi-element antenna,  which has 
a commensurately 't ighter' reception beam, and 
a rotator will be that much more usefu l .  

I t  is also worth pointing out  that aerial s ignal 
has to be many times stronger for the tuner to 
produce a stereo rather than a mono output . I f  
you want stereo radio, you do need a real aerial ,  
and preferably not something inadequate that 

u s I N G 

needs a booster along the cable in order to make 
the stereo beacon l ight up. 

THE TUNER ITSELF 
Tuners may be very simple or highly complex . 
The bare necessity is an aerial connection and 
a couple of sockets for passing the stereo signal 
on to the amplifier, plus some sort of device for 
tuning in the stations, but the ingenuity of 
manufacturers has come up with all manner of 
addit ional facil it ies to enchance the perform­
ance or baffle the uninitiated . The opposite 
extremes are admirably illustrated by comparing 
two well-respected models which cost the best 
part of £1 ,000 , one from the UK and the other 
from the Continent . The former has no ap­
parent fri l ls at all, carrying out functions l ike 
muting entirely automatically;  the other gives 
an almost infinite number of options under 
manual or automatic control ,  with a front panel 
to rival the complex ity of a personal computer. 
Both have their loyal adherents, yet the phil­
osophical rift is so great it  is hard to see how 
the purchaser of one would have even consid­
ered the other. 

Tuners consist of two distinct sections. The 
'front end' receives most of the attention, and 
is the part which is responsible for capturing the 
wanted s ignal from the aerial - and more im­
portant, is responsible for rej ecting all the other 
s ignals coming down the aerial , e ither interf­
erence or from stations on other frequencies 
which are often many times more powerful than 
the wanted signal . The Choice tests analyse the 
front end RF performance in some considerable 
detail ,  but their complexity does not lend itself 
to simple interpretation in such a brief 
introduction . 

Because spec ialist tuners have traditionally 
been designed by specialist radio engineers, most 
of the attention has been lavished on the 
receiving 'front end' circuitry. Yet the broadcast 
system in the UK is such that most locations 
receive a reasonably strong transmission signal 
for a l imited number of stations. UK hi-fi man­
ufacturers have been busily getting back into the 
tuner market after years of Japanese domination 
by emphasising the superior sound of simple, 
carefully designed audio circuitry - in much the 
same way as they have creamed off some of the 
top end of CD player sales. The paradoxical 
result is that some of the better sounding tuners 
often have comparatively weak RF performance, 
but this will only prove a l iabi l ity under abnorm­
ally difficult reception conditions. The sheer 
complexity of the tuner w ith exceptional RF 
capabilities can prove a handicap on basic sound 
quality. The customer has the option of going 
in e i ther direction, according to his needs, 
preferences, and local signal conditions. 

Reviews reJ)rinted from issue No 50 by Martin Colloms & Paul Messenger 
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SONY· 

A new store is born 
i n  the heart of 

Covent Garden, 
London's centre 

of le isu re. 

1 8 MO NMOUTH ST., 

U/1 
H . Fi Dealer sest 1- d 

Our best advertisement is a ha ppy 
customer. We give a fu l l  two yea r 
guara ntee a n d  take a genuine interest in  
our  c l ient's h i -fi needs. Come and visit us in  
our new store at Covent Ga rden.  

Winner -west Eng lan , North d North Wales 
M id lands an 

m i S S I O n  

a re world-fa mous man ufactu rers 
of h igh qua l ity loudspea kers a n d  

sepa rates. They offer complete systems compris ing the 
exce l lent Cyrus ra nge of a m pl ifiers, match ing tu ner, 
a na logue record p layer a n d  the outsta nding PCM 
7000 CD player, one of the fi nest you ca n buy. 

PCM 7000 A visit to a ny one of  o u r  th ree stores is  a n  opportu n ity 
to hear, i n  comforta b le  demonstration roo m s, the best of the world ' s  h igh  fide l ity 
eq u ipment, inc lud ing m ost of the ' Reco m mended ' and ' Best Buys' mentioned in  
th i s  i ssue, or  ask  fo r a free copy of  O U R OWN Best Buy G u ide. 

BRADY H I-FI IS A MOST MOVING EXPERI ENCE 
Doug Brady Hi·Fi 

Kingsway Studios, 

Kingsway North 

Warrington. 

(0925) 828009 

Closed all day Thursday 

W. A. Brady & Son, 

401 Smilhdown Road, 

Liverpool 

L1 5 3JJ 
(051 ) 733 6859 

Closed on Wednesdays 

Doug Brady Hi·Fi, 

18 Monmouth Street, 

Covent Garden, 

London WC2H 9HB 

(01 ) 379 401 0 

=Id I 

We Stock AR · A&R · Alphason · Apollo · Apogee · 

Audiolab · Bever · Celeslion · Denon · Foundation 
· Fuii · Goodmans · Kel · Krell  · Koetsu · Linn · 

Marantz · Meridian · Mission · Monitor Audio · 

Musical Fidelity · Naim · NAD · Nakamichi · 

Ortofon · Philips · QED · Quad · Revolver · Rogers · 
Rotel · Revox · Sennheiser · Tannoy · Target · mK 
· Wharfedale etc. 



T u N E R s 

A&R ARCAM ALPHA 
A&R CAMBRIDGE L TO,  DENNY IN DUSTRIAL ESTATE,  W ATERBEAC H ,  CAMBRIDGE CBS 9PB. 

· --TEL (02 2 3 )  861550-- · 

M arching the Arcam Alphn and 
Delta , this is an analogue tuner, 
covering FM and AM bands . 
The 'scale and pointer' present­
ation has dist inct advantages 

over a digital readout as does a conventional 
watchface over the dig i tal  equivalent .  

Tuning is faci l itated by a neat L E D  indicator 
in the indicator pointer. This emulates the 
traffic l ight by changing from red via orange to 
green when a station is correctly tuned , and the 
frequency may then be held by select ing AFC 
(automatic frequency control ) .  Radio special ists 
could argue that the resolution and accuracy of 
the po inter/scale is a l i ttle imprecise, but this 
will not worry the user who should in any case 
'fine-rune' by ear. The tuning knob itself lacks 
any real flywheel act ion , but then one hardly 
has the right to expect this at a near 'budget '  
£150 .  The remaining buttons se lect  FM and 
long and medium wave A M ,  plus mono/stereo. 

SOUND QUALITY 
FM sens i t iv ity seemed fine, with decent stereo 
from around 5 00/-IV aerial input , albe i t  with a 
sl ight whistle, and fine quality stereo from 1mV 
upwards.  The sound quality i tself was comfort­
ably in the good class - less than the best but 

a fine result for rhe price nonetheless. It  was 
described as inherenrly pleasant and musically 
relaxing,  if a trifle bland and lacking 'air' and 
'drama'. 

AM was rather insens i t ive w ith noticeable 
background noise which restricts dynamic range, 
bur had the significant aural advantage of being 
able to 'fine-tune' the tuning envelope away from 
the station centre transmission frequency for the 
best trade off between balance and dynamics : 
as such results were amongst the most acceptable 
from a far from inspiring range of alternatives. 
At least rhis hi-fi tuner g ives an AM per­
formance to match a good transistor radio -
and plays it through the main hi-fi system . 

CREEK CAS 3140 

LAB REPORT 
Sens i t ive and with good s ignal-to-noise rat ios ,  
the  A lpha m e a s u re d  pre t t y  re spectably  
throughout . Stereo separation and harmonic dis­
tort ion were a l itt le below par, and the pi lot tone 
rej ect ion figure dropped to - 3 ldB with modu­
lat ion . The frequency response showed a mild 
high frequency rolloff. 

CON CLUSIONS 
This  tuner  has  successfully establ ished a dis­
t inctly 'Brit ish' ident i ty, with attractively classic 
ergonomics . A modest price plus sound quality 
comfortably better than most are further reasons 
for a Best Buy recommendation.  

TEST RESULTS 
St:n� i f l v l t y  fo r  50dB � �gn<l l - t,J-f l l • i::.�:· M , Jnu/stcre,, ___ 3�1Vi 301JV 
U l t imcne � lgndl-r, Hitl ise (CC I R/AR/\ 1 ,  l k H :  rd) 
M 1 1no/stt'rerl ____________ - 6S�lBJ - 62dB 
M u t mg rhre:-.ho lJ 2 . 5f1V 

A h e rnatt: d1annel selec u v H }  63dB 

Pi lot tnnc reje c t i o n , 1 9 k H z / 3 8 k H z  66dB/5 jdB 
A M  reJ ecnon 60dB 
Capr ure rdt in __ _ _ _ ----c:-:-:--
l(Jcal harmontc d i�Wrt t ( l n  at 100% rnu�l, J k H z  

! J d B  

M{m( J/:.rert.'n -- 43JB/-43JB 

Srt.>n"u separdt tun , l k H z / S k H z / I O k !--1 : ____ 30dB/28dB/24 . 5 d B  

Ourput lt.>Vt'l ,  1 0 0 %  mod ___ _________ !HOmV 

DtnKn�ton� (wkhh,  d.:pth , hc tghr )  _____ 40 x 9 . 7 x 2 2 . 5cm 

Typ•La l  prtce m<: V:AT __________ £ 1 5 0  

CREEK AUDIO SYSTEMS,  2 BELLEVUE ROAD, FRIERN BARN ET, LON DON Ni l  l ES  
· --TE L  01-368 4425-- · 

M a r c h i n g  t h e  4040 in  
presentation , the  £150 FM-only 
3 1 40 has some nice touches in 
the black wooden sleeve made 
up into a quality case with 

rounded front edges . The tuned frequency is 
displayed on a large green dig ital frequency 
readout , alongside a decent s ized flywheel­
assisted tuni ng knob. 

A row of four pushbutrons prov ide useful  
functions, some rarely found on such a low cost 
model ,  includmg 'narrow/wide' and ' local/OX' 
to optimise reception for short or long range 
reception,  plus mono/stereo and AFC on/off. 
The fact that the stereo beacon glows green over 
a switch labelled mono is a touch idiosyncratic, 
but a useful centre-tune indicator is also fitted .  

SOUND QUALITY 
Sens i t iv ity was very good , w ith very low noise 
stereo avai lable from a modest 5 00/-IV aerial 
input , and with added flex ibi l i ty through the 
narrow/wide feature. The sound quality was very 
wel l  received , rat ing very good and showing 
many of the favourable characteristics of state 
of the art models at far higher prices. There was 

l ittle to crit ic ise apart from a sl ight 'thicken i ng' 
of textures and sl ight rolloff detectable at high 
frequencies, but much praise was awarded for the 
clear, firm sound with good bass 'weight' and 
fine focus. 

LAB REPORT 
Giving fine results for sensitivity, signal-to-noise, 
pilot tone and AM rej ect ion , selectivity and 
capture ratio, the RF side of this fine tuner is 
beyond reproach. On the audio s ide the response 
was flat enough,  with a gentle low,.frequency 

mlloff, but distort ion was only average and stereo 
separation rather below par. The OX/local 
selector had only a marginal effect .  The output 
level is lower than most , so a check on amplifier 
compat ibi l i ty wi l l  be worthwhi le .  

CONCLUSIONS 
The Creek 3 1 40 emerges as a true fron t  rank 
performer with excellent e rgonomics and audio­
phile sound quali ty, all ar a near budget price 
- clearly a strong Best Buy amongst separate 
tuners, albeit with the minor handicap of 
covering FM only. 

TEST RESULTS Tuner 

Sen:.it ivity for SOdB stgnaJ,rn,noise Monoistcreo ___ 31JVI 3 51JV 

Ulnmate :.ignal-to-nut�e (CCIR/A R M ,  1kHz rcf) 
Mon( 1/srerco --.,-,------ _____ 7 4JB/ - 65 d B  
Mut ing rhrcslh) ld 4�JV 

Alternatt.' channel selcct t v t t y  . lOOdB 
Ptlot tone reJ ectJun,  1 9kHz/ 3 8k Hz 66JB/ lOOdB 
AM Tt'J t'C[ l()Jl _____________ .66.'5dB 

Capture ratio ______________ l . 3dB 
Total  hcmnonic \i 1�tort1on ar 1 00% mod , lkH: 
Mono/stereo 5 2 dB/- 5 2dB 
Stereu separat ion , lkHz/SkHz/ IOkHz 24JB/26dB/ 2 7 d B  
Outpllt leve l ,  100% m o d  2 3 3 mV 
Dimensions (width, dep th , height) _ 42 x l t . 5 x 6 .2cm 

Typit.:a l  pr ice  inc V.A.T ______________ £150 
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T u N E R s 

MISSION CYRUS 
CYRUS ELECTRON ICS LTD. STONEHILLL,  HUNTINGDON, CAMBS PEIS 6ED. 

· --TEL (0480)5 7477 -- · 

This compact des ign is styled to 
match the Cyrus amplifier series 
and the sound is claimed to match 
it too! Elegantly simple, it uses a 
large digital display with ful l  

synthesiser operation , and covers stereo plus 
medium wave AM bands . Tuning is manual via 
an auto-seek mode, with eight presets for each 
band . 

LAB REPORT 
We tested two tuners as the first provided a poor 
4 . 8dB result for capture rat io. However, the 
second sample was only sl ightly better at 4dB, 
pointing to some weakness in the IF design . AM 
rej ection (IHF) was unexcept ional at S ldB and 
varied strongly with leve l .  Sensitivity was fine 
but at low RF levels some mild background 
warbles were audible in stereo mode. The 
ult imate signal to noise ratio reached almost 
60dB, which was rather poorer than the best 
examples in the issue ; in our view, the muting 
ievel was set too low. Alternate channel 
selectivity was pretty good at 7 ldB while the 
pilot tone rej ection ( IHF, no modulation) was 
fine on paper at - 43 and - 64dB for 19kHz and 
3 8 k H z  component s . H oweve r, under  
modulation the  3 8kHz sidebands deteriorated 

to j ust - 24dB - not a good idea for recording 
purposes and representing a potential source of 
IM beats. Stereo distortion was j ust average at 
0 . 3 %  while separation was l ikewise about 
average, measuring 44dB midband and fall ing 
to 35dB at 10kHz .  The tuner's healthy lV 
output drive the Cyrus ampl ifier satisfactorily. 

SOUND QUALITY 
Living up to its Cyrus namesakes , this tuner 
provides satisfy ing audio qual ity on FM stereo. 
Tidy and musical , it produced good stereo width 
and depth , plus pleasing ambience, a sweet 
treble and good detai l .  Backgrounds were not 

NAD 4020B 

entirely silent, and on quiet programmes the hiss 
level was not up to the best possible standard . 

On AM,  the sound was rather below average, 
being 'thick' with a 'hol low' coloration . 

CONCLUSIONS 
Though 'best buy '  material on sound quality 
g rounds ,  t h i s  mode l ' s  rad io frequency  
performance let it down.  For high-quality local 
station reception it wil l  probably perform well 
but in more difficult conditions its abilities were 
questionable ; at this stage the design qual ifies 
only for recommendation . 

TEST RESULTS 
Sens i t iv i ty  fln 50LlB � ign<1 l -w-n�1 i �._. rario 
Mtlno/srcrctl•--

;
--

�==:-::-:=--;-:-
---

;--
-;--7 .  7tJ. V/27p.V 

Ul t imate -; ignal-to-n< l i �c ( CC I R/ARM/Ikl-lz rcf) 
M tm <Jisrerctl·

-
,-,
-
,-
-::-::-

-
-;

---
;

----- - 68dB/- 59 .0dB 
Mut ing threshold ,  R . F. k\·d 5 .5j.�V 
A lternatt' channel -.c:lccn, · i tY _________ 7 1JB 
Pi lot wnc rcj ccr i ,m . 1 9kH:n8kH:  4 3LIB/- 64dB 
AM reject ion - 5 1dB 
Carturc rann 4 .8JB 
hltal harnH1n ic  d isu:-.,n i , Ho 
Ar 1001X, mod, l k H : ,  rntmofstcn: t l  57dB/ - 5 0dB 
Stereo separat ion ,  l k l-l z /5kHz! IOkHz __ - 44dB/ - 4 l dB/- 3 5dR 
Output leve l ,  I001X1 mndulat i { ln 998mV 
Channel balance, �reren 0.04dR 
Dimension (width , hci�hr, depth) ____ 2 ! . 5  x 8.5 x 3 9 . 5 c m  
Typical  p r i c e  inc VAT £180 

Fm1 reviewed 1 985 .  Rea.\SI!$SCd / 987.  

HI-FI MARKETS,  AXIS 4. RHODES WAY, W ATFORD, HERTS WD2 4YW 
· --TEL (092 3)  2 26499-- · 

Traditionally styled , looking much as 
tuners did a decade ago, the 4020B 
is none the worse for that . A large 
'slide rule' tuning scale dominates 
the front panels ,  showing clearly 

that traditional analogue design still evades the 
almost ubiquitous synthesiser chip. I sti l l  l ike 
analogue tuners and appreciated the rapid dial 
response of the flywheel-loaded tuning. 

A simple but effect ive tuning indicator uses 
two red lamps flanking a green 'OK' l ight . FM 
and the medium wave AM band are covered,  
and muting and mono modes can be separately 
engaged. On the rear panel ,  in addit ion to the 
movable rod AM aeria l ,  there is also a proper 
UK coax ial socket for FM . Clip connectors are 
provided for an additional AM aerial as well as 
300 ohm and 7 5 ohm FM options. 

LAB REPORT 
While not up in the super class the sensitivity 
was suffic ient for most appl ications (but not 
extreme fringe) .  Stereo s ignal-to-noise levelled 
off at 58dB and did not improve greatly in mono 
while the muting threshold of S1-1V was too low 
to give sensible service. The pilot tone rej ection 
was fine and total harmonic distortion was 
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satisfactory both as regards mono and stereo. 
Stereo separation was pretty good right up to 
10kHz while the radio frequency parameters 
were also good , including selectivity, AM 
suppression (rej ect ion of interference) and 
capture ratio. The audio frequency response was 
sensibly flat and the RF input showed a fine 
overload performance. 

SOUND QUALITY 
Scoring very well on the l istening tests, clean 
stereo reception was obtained with signal levels 
over 8001-1V. Background hiss  was j us t  
satisfactory, countered by  a lively and open 
sound , plus good stereo image, showing fair 

depth and space. 
The AM sound was quite presentable and in 

fact above average ; but as usual this is not saying 
much! 

CONCLUSIONS 
While this  was ne ither the quietest or the most 
sensitive tuner of the group, it nonetheless 
provided a great sound for the money. Easy to 
use, it was musical as well as ambient , proving 
a worthy match for the NAD 3 120  as wel l  as 
any other comparably good amplifier. The value 
rating suggests a Best Buy. 

TEST RESULTS 
Sens i t i vi t y  t0r JOdB S l�nal-to-nnisc ratio 
Mlmo/sten:'(l -

,
--

�===�-;;-;-
;--

-;;
----4�V/80J1V 

Ult imate � 1gnal-ro-no i sc {CCI R/ARM/lkHz  ref) 
Mono/sten:!tl ---

:-:
--

:
--:

--
--;-

:
---------6 3dR/S8dR 

Muring thrc�hold .  R . F  leve l s,..,v 

Alternat�: ..:hanncl �c lL'C t l \" i t\" 68dB 
P i lot rone rej ect iun , l t.JkH:138kH:  5 8dB/ - 7 0dB 
A M rej ect ion 60JB 
C;:�prurc rat io 1 .4dB 
Tc.1tal harmonic d istnrt l tm 
At 100% moLl, l kH: .  monolstcn:-o 5 I JBI - 50dB 
Stereo :.eparat ion .  l k H :  5 kH:/!Okll:  ____ 5 5dB/5 2dB/48dR 
Output le\·e l .  100'�0 llhklulat 1on 910mV 
Channel b-alance, � t C h�Ll 0 .03d8 

Dimension (w idth ,  hc1ght , depth) 4 2  x 24 x !Ocm 
Typica l  price inc  VAT · 1 39 

First reviewed 1 985 



T u N E R s 

QUAD ELECTROACOUSTICS L Tl� VJ}E�R!�)1UNTINGDON, CAMBS. PE IR  7DB. 
· --TEL (0480) 5 2 5 6 1 -- · 

A characte r i s t i c a l l y  d i s t i n c t ive 
des ign from this famous Brit ish 
company, this mid-priced Quad 
tuner has been inte l l igently de­
s igned and works with a mini­

mum of fuss. A large, well-weighted tuning knob 
?,ives manual station select ion , the tuned fre­
quency shown on the large digital  display. A 
combined s ignal-strength/centre-tune bar graph 
is included in the display, and was found to work 
wel l .  Seven pre-set stations may he automatically 
programmed,  appropriately marked BBC! 
through 4 ;  BBC LR (local radio); and ILRJ/ILR2 
for the local commercia l  stations . 

Rear panel faci l it ies include a three-pin IEC 
mains input,  a shrouded IEC three-pin mains 
outlet , plus a 7 5 ohm (female)  coaxial  aerial 
socket and DIN audio output .  Both finish and 
constructional standards are high . 

SOUND QUALITY 
Despite digita l  tuning, the FM4 had clean 
backgrounds free from any annoying whistles .  
By the t ime input reached l mV, it  showed de­
cently quiet stereo backgrounds, and the sound 
quality was much favoured .  S tereo images were 
wel l  focused , and pleasing depth was reproduced . 
Tonal ly it sounded quite neutra l ,  and the treble 

was free of gra in or harshness .  Some mi ld loss 
of detai l  and bass attack was apparent when 
compared with the original sources ,  hut this is 
a favourable result when the attainment of some 
of the other models is taken into account .  

LAB REPORTS 
The FM4 was quite sensit ive, reaching S OdB 
stereo quieting (I kHz ref, CCIR/ARM) by 701N 
and a 66dB ult imate stereo s ignal-to-noise ratio 
by 2mV, which is a satisfactory resu l t ,  (s l ightly 
better than the broadcast chain) .  This tuner was 
not at its best separ<tting a weak from a nearby 
strong station, with a rather below average 

ROTEL RT-850L 

selectiv ity o f  around S O d B .  Corwersely AM re­
j ection and capture ratio were quite good . 
Output level was lower than usual at 300mV but 
good pi lot tone rej ection was shown . Total 
harmonic d istortion was about average with 
0 . 2 5 %  mono and 0 . 5 %  stereo (fu l l  modulation , 
left or right channel only). It also responded wel l  
to overmodulation , and attained gc)od stereo 
separat ion . 

CONCLUSIONS 
This tuner appeals  on the grounds of its fine 
sound, excel lent ease of use, good build and 
finish , and a more than sat isfac rory technical 
performance. Clearly a qual ity design . 

TEST RESULTS 
TimL'!  

S c n s i t i v i 1 y  f m  )(_\!F) � i g n ; l l -ru- Jhl i�C l\ 1 ( ! 11 < l i�rcrc< l _ 7 fJ V!"'i L'JJ.\' 
U l r i m at(' s ign<t l -r"-n , . i s�' (CC I R iA R I\-1 ,  l k l l :  r�,.·t) 

\JI, ln t ,/s rcrco __ ____ __i l\11) 66,1 [)  

M u t i ng r hn:slHl ld _____________ _ 
Ahcrn:Hc c h a n n <: l  �(' l c c r i d T y  - 4l),!f) 
PilPT 1(1!)(: rei e c r i ( l n ,  1 9 k i i : / 3 R k H :  6 3 d f'  

A M  n .. · j �..· c r i , , n  6 J ,!J) 

Capture rar i , ,  L�� IR  
Tt • m l  h<�rmun i c  d isturt l u n  at  100% mud . l k l l :  

0 . 2 5 'X , /0 . 3 5 (};, 

I k l  U \ k l-b i O k l l c  ____ 48dR! l odR/ l0dB 

Owpt t l  I OO'X, nwd 30\JmV 

D i n�t  .. ·ns i (lns  (widt l l ,  ,k·pT h .  heighl)  ___ _ 1 2 x 2 \ x 6c m  

�-p i c a !  pr ice  i n c  VAf .Ut\9 
/::rs r  fl.'l ' it.>H ed: / 9S 3 .  l?clllll,(;: Rt.>L I • Jlllllt:'lltlc\1 

ROTEL H I -F I . 2 5  HEATH FIELD. STA,CEY BUSHES, M I LTON KEYNES MKI Z  6HR .  
· --TEL (0908) 3 1 7 7 07 -- · 

Rotel's two tuners , the '830 and '850 
have heen designed with an accent 
on sound quality - in a sense they 
are of the 'BX' generation . The 
RT-850 is the more expensive 

model ,  and covers FM stereo, medium and long-­
wave bands ; a ful l  digital  design , it offers both 
auro-seek 'power' tuning and manual frequency 
entry. In power tune mode, the muting threshold 
is sensibly set to ignore weak,  noisy stations. 

LAB REPORT 
The RF performance was substant ial ly good , 
with a decent sensitivity coupled with other 
figures which point to a good performance in 
fringe reception areas. Background whistles were 
suppressed wel l  but the rej ect ion of u ltrasonic 
signals was not as effective .  Rej ection of the 
exact p ilot tone frequency was numerically quite 
good, but in the presence of normal modulation , 
spurious s idebands appear at only 2 3dB down.  
Ult imate s ignal  to noise ratios were more than 
satisfactory. A lternate channel selectivitv was 
to a decent standard while both the AM 
suppression and capture rat io  were first rate. 

On stereo, worst case, harmonic d istortion 
held to 0 . 2 %  in the midband , which was a fine 

result ,  while stereo channel sepamtion was also 
pretty good . Channe l balance was excel lent ,  
whi le  stereo frequency response proved to be 
very f lat and extended ,  only !dB down at 10Hz,  
and 3dB down at 17 . 5 kHz .  At high s ignal 
strengths some variation in AM rej ection was 
noted ; for examp le ,  S OdB at 30mV, and some 
spurious RF responses \\·ere also apparent .  

SOUND QUALITY 
Just ifying the des igners' efforts, the '850 scored 
wel l  in the l istening tests , and was one of the 
best sounding models at the price leve l .  The FM 
stereo showed a good rendi t ion of depth and 
ambience, coupled with fine central focus and 

width ; tonal ly, it \\ ·as Sll'eeter than usual , with 
good perspectives ,  and a clear sp;ukl ing treble .  

Unfortunate ly, on AM the sound was barely  
<tverage even a l low ing for the in herently poor 
sound of this  waveband .  l r  was however 
re latively crisp and inte l l ig ible ,  particularly on 
vo ice. 

CONCLUSIONS 
With sound qual i ty regarded as a maj or 
parameter in Hi-Fi Choice assessments , the 
RT-850L happ i ly  scored a Best Buy in its pr ice 
category. Furthermore, the basic tuner RF 
performance was also pretty good . 

TEST RESUL:TS 

;-..,1 ( 111<  1/.�tcrc, 1 _______ 2�VI 1 7�\'  
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.Vh ,nt u'-; tcrcc ' -----------· - 7  )dP,/ - 6 h \ ! f)  

\4 u t i n ).!  rlm.:�h, , ],! , R . J-. ]._.,· ... · ]  ___ _____ 4 . 4pV 

A I H.'rn<H1..· channt.: l  -. . .  · l c c t l \ l t \  ____ _ ___ ,68dl3 

P d ( l t  T � >nl' reJ c> C t l •. 'n .  J '-;l k H :  ) � k H :  - 40dll/ S l d P.  
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C h a n n e l  b a l a n c e .  �tcrl' < '  ___ �..' . <..' U B  
D i nw n s � t lll (w i ch h .  h c i j.! I H ,  d"-'rrh)  ____ 41 :-: 6 . 5 ' 1 \ c m  
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T u N E R s 

SONY ST·S 700ES 
SONY UK L TO, SONY HOUSE, SOUTH STREET, STAINES, MIDDLESEX, TWIS 4Pf 

· --TEL STAlNES 61688-- · 

This £300 upmarket 'ES' tuner is the 
top current Sony model available in 
the UK. Described as 'direct com­
parator', i t  is larger than most, 
solidly built and finely finished. 

This quartz d igital synthesiser design covers FM 
and medium and long wave AM,  with 10 preset 
switches plus 'manual' and computer controlled 
electronic tun ing.  

A feature is the wide/narrow IF option which 
helps get the best performance from local/distant 
stations respectively. Pushbuttons and knobs 
select auto mutmg/mode plus a variety of tuning 
and programming functions such as 'scan'. How­
ever, the signal strength meter is rather more 
decorative than functional,  using 10 segments 
to display five levels, with full saturation at a 
low 100f..lV. 

SOUND QUALITY 
FM sens i t ivity seemed subj ectively very good , 
adequate for good stereo by 200J..iV and solid 
above 500J..lV aerial s ignal , with noticeably quiet 
backgrounds compared with the norm . The 
sound quality too is very good indeed , with 
excellent stereo focus and width, fine resolution 
at low and h igh frequencies,  and an even, 
smooth overall balance, perhaps a touch on the 

bright side compared with other leading 
references. Coloration was negl igible, but a 
sl ight softening of impact was queried by one 
listener. 

The AM recept ion was competent and the 
tuning indicator worked well .  Backgrounds were 
again unusually quiet, and the sound quality was 
pretty decent, particularly in the bass , though 
the 'corner' of the HF rolloff seemed audible as 
a sl ightly 'quacky' coloration . 

LAB REPORT 
An outstanding set of pe rformance measure­
ments serve as a worthwhile benchmark against 

TECHNICS ST·500L 

which lesser models may b e  compared,  with 
signal-to-noise rat ios part icularly excellent . The 
normal/narrow tuning 'window' proved effective 
in operat ion , with appropriate advantages and 
disadvantages showing up in the figures .  

CONCLUSIONS 
This i s  a first class tuner in every respect includ­
ing FM sound qua l i ty, wi th above average AM 
reception . Though it  is more expensive than 
average it shows what a basic Japanese IC 
package can achieve by inte ll igent engineering 
and a little re laxat ion of t ight budgetry 
constraints, and fully merits recommendation . 

TEST RESULTS 
Tuner 

Scn� l tlV t ty fm SOliB s tgnal-t � l -!1(l l�l' Munu/�t�TC< l  2 .6 / 36/JV (3/39/JV 
n a r r o w )  
U l t unate s tgnal-w-nut�l! (CClR/A R M .  1 k H z  rd) 
Mom1/stereu - 8lJB/ -- 7 5dB 
Muong rhn:shnld 4i-!V 
A l ternate channe l selec l lv l ty  ___ __ 7 \ dB (83JB narrow ) 

P t !o t  hme reJeCtHm , 1 9 k llzl ) 8 k H z  ·- 7 1JB/ - 91JB 
A M  reJecuon 7 id8 
Captmc ratll) I . SJB ( 2 . 6JB narrow) 
Tcna l  harmun1c d1storuun at 100\1(, mod, l k H :  

Mono/stett'(l - 7 0dB/- 6 S J B  
Steren sepamti 

-
u
-
n .-lc-k-:-:H-,z/-:-:5 k-,�.,-l z/-,1 O:ck-:-H:-z 

-----:-
54dR/4 2 dB/ 3 7 dB 

Output leve l ,  100% mod __________ 570mV 
Channr.:l balance,  �rereo 0 .02dB 
Typ1ca l  pnce me VAT UOO 

PANASONIC (UK) L TO, JOO-l i8 BATH ROAD. SLOUGH.  BERKS. 
· --TEL (07 5 3 )  3 4 5 2 2-- · 

The natural partner to Technics' 
'budget' SUSOO integrated amp­
lifier, this s imple £100 tuner is com­
fortably the cheapest amongst those 
tested in 1987 , yet is  also well 

equipped . The construction is very slim and 
l ightweight , bur external fin ish in Technics' 
trad i t ional 'camouflage' brown is  to the usual 
high standard , and ergonomics are fine. 

Using quartz d igital synthesis to cover three 
wavebands (FM plus medium and long wave 
AM) ,  8 presets prov ide memory for 16 stations 
- the two groups distinguished by pushing briefly 
or holding down the requis ite button. The main 
tuning conrrol may be used manually or wil l  
scan automat ically. The rear panel carries 
75ohm coax ial and AM aerial inputs, the usual 
loop A M  aer ia l ,  plus a remote control socket 
for use when integrating in a Technics system. 

SOUND QUALITY 
The FM reception (RF) capabil ities of this tuner 
are very good , capable of decent quality stereo 
w ith aerial s ignals as low as 300f..lV, del ivering 
solid results from 1mV, and coping very capably 
with overmodulation . However, the sound 
qual i ty itself rated a l ittle below average. The 
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tuner was well behaved enough, generally un­
coloured and neutral , but had a tendency to 
'thicken' the sound somewhat . A loss of 'air' and 
'speed' reduced insight into the music some­
what , while there was further criticism of a lack 
of 'weight' and 'grip' in the bass region . 

The AM sound quality was dire :  "sounds l ike 
music coming down a long furry tunnel", 
according to one panelist .  Furthermore the 
9kHz digital tuning intervals prevented any 'fine 
tuning' remedies .  

LAB REPORT 
Fine sensitivity and very good general measured 

perforrnance gives no clue to the low cost of rh is 
model .  The sl ight weaknesses are the l imited 
pilot tone rej ection, low stereo s ignal to noise, 
mild ( - ldB) treble shelf cut in the frequency 
response, and a really s i l ly  mut ing threshold . 

CONCLUSIONS 
The combination of a fine RF performance on 
FM and fair sound quality at something of a 
bargain price for tuners nudges us towards 
recommendation , though it must be admitted 
that we found it  difficult  to ra ise any great 
enthusiasm for what is, u l t i mate ly, very much 
a common denominator performer. 

TEST RESULTS 
Sens t t iv l ty  for 50dB Slgnal-to-JhJJSe MunuistetC<) 
Ulnmarc signal-to-ntl !Se (CCIR/ARM,  l k \ 1 :  ret) 

Mon { 1/stereo _____________ 7 3dB/50dB 
Muting threshold L4i-!V 
Alternate channel  select !V lt)  - 64JB 
PiloT tune TCJCCtJOn , 19kH:/ 3 8kH: 3 3 JB/47dB 
AM rcJ ecunn - ) JdB 
Capture ratio ldB 
Total harmon iC d1stort1on a r IC'O<}u mo�l. 1kHz 

Monu/srereu - S 4dB/ - 57dB 
Srereo separ<�rion, l k H :/5 k H :/ 10kH: ____ 42dB/42dB/39dB 
Output leve l ,  100% mod 6 2 \ mV 
Channel balance, stereo 0 . 3 3dB 
Dimensions ( w i d t h ,  depth,  hetght)  4 3  X S4x \9 . S cm 
Typical priCe inc  VAT £\OC 
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c H 0 0 s I N G A N D u s I N G 

LOUDSPEAKERS 
I f you're planning to spend one or even 

several hundred pounds on a new pair of 
loudspeakers, it does make sense to take 
at least as much care over the decision 
as one would in buying a pair of 

shoes. If you get the shoes wrong your feet wi l l  
protest, so if  you get the loudspeakers wrong your 
ears wil l  rebel ,  and you wil l  find yourself not 
using the system as much . But with hundreds 
of alternatives to choose from, each dis­
t inguished from its rivals by a different 
permutation of j argon, how do you begin to 
narrow the choice, and even start to make a 
selection? Cue for a little j argon-free advice! 

The first step on the road is to try and specify 
one's own personal and particular requirements, 
he writes glibly, opening several cans of worms. 
I t  is possible to do this on a basic, simplistic 
leve l ,  checking the price, size and intended 
locat ion. But there are real benefits for those 
prepared to take a l ittle more trouble. With a 
l ittle care, the assistance of the data in this book, 
and (hopefully) the co-operation of a skilled 
retailer, the end result can be that much more 
worthwhile. 

SETTING THE BUDGET 
Those buying j ust loudspeakers will have a pretty 
good idea of the money they have available, 
which as ever is the fundamental bottom l ine 
of any purchasing decision . But there is - and 
always has been - controversy over the 
proportion of a budget that should be devoted 
to loudspeakers, vis a vis that spent on the other 
components of a system. 

Te n years ago conve n t i o n a l  w i sdom 
recommended devoting a s  much as  possible to 
the loudspeaker, as it was regarded as the weakest 
l ink in the chain . An alternative philosophy, 
point ing out that the loudspeaker could do 
nothing to compensate for an inadequate source, 
switched attention towards turntables and 
amplifiers. And as usual the pendulum probably 
swung too far, and is now beginning to turn back 
towards the loudspeaker. 

When setting the loudspeaker budget ,  it is 
vital to allow sufficient funds for a decent stand 
or support , and good quality connecting wire. 
From £ 1 5 0 ,  for example, one should probably 
allocate £100 for the speaker itself, £40 or so 
for stands, and maybe a tenner for the cables. 
However good the loudspeaker, it wil l  not 
achieve its potential unless the accessories are 
up to scratch .  

PERSONAL PREFERENCES 
Here we get into the realms of personal taste, 
and this requires either the painful process of 
individual experience or the sympathies of a 
competent dealer in order to establ ish where 
one's personal priorities lie. Where one l istener 
may be barely conscious of the subtleties of 
stereo imagery, another wi l l  take part icular 
pleasure in pin-pointing musicians within a 

recorded acoustic .  Likewise, those who l isten 
predominantly to electronic rather than acoustic 
instruments are l iable to sacrifice coloration in 
favour of dynamic impact .  

While  a magazine can assist in presenting 
these alternat ives,  it is only through skilled 
demonstration that an indiv idual can be 
confronted with the different but equally valid 
options to make an educated choice for himself. 

At the time of writing I am temporarily l iving 
with a £1000 system which suits me very wel l ,  
but  which certainly represents one extreme. I t  
consists of  a £600 turntable w ith £200 amplifier 
and £80 loudspeakers on £100 stands. At the 
other (rather less) extreme, another could 
enjoyably combine a £500 remote control multi­
source midi-system with £500 worth of high 
performance, low coloration loudspeakers and 
stands . But unless one actually has the 
opportunity to hear the difference between these 
two very distinct approaches, how can one 
possibly have any basis for making a choice? 

SITING Is IMPORTANT 
The site chosen for loudspeakers is often as 
influential as the choice of loudspeakers 
themselves . Over the years I have used open 
stand locations, both with conventional box 
speakers and panel types , and also stand­
mounted wall-backed des igns . Each has its own 
strengths and weaknesses and imposes its own 
characteristics on the sound , so again personal 
preference enters into the equation . Some wil l  
suit one room layout better than another, and 
choice must frequently take as much account 
of the visual as the sonic aesthetics. 

Having chosen the s iting , one may then 
choose the loudspeakers and stands to suit .  
Alternatively, choose the speakers you l ike in 
the shop, and then move them around at home 
unti l  they sound to your taste, because small 
changes in position can give big alterations in 
sound, part icularly when operating near a rear 
wal l .  

The end  result comes from a complex 
interaction between the loudspeaker, its support , 
its site, the acoustics of the room,  and the 
general characterist ics of the driving system. It 
is rarely entirely predictable. For those intending 
to spend a fair amount of money, it is not 
unreasonable to expect the luxury of a home 
demonstration , and/or the option to return and 
change a pair which do not suit after a day or 
two. 

BIG ONES OR LITTLE ONES 
For any given budget there is an obvious choice 
between large or small loudspeakers . One 
instinct ive reaction is to favour the big one, 
particularly if it has lots of drive units, but others 
wil l  plump for a miniature or compact on 
aesthetic grounds. In fact the differences and 
trade-offs are much more subtle and far-reaching. 

Fundamentally, the larger the box the more 

extended the bass is for the same specific 
loudness . Ultimately a good big 'un is going to 
beat a good littl  'un on loudness and bass 
extension, hands down . But it is also going to 
cost a great deal more. The large enclosed 
volume remains the route to extended bass, and 
this in turn adds 'weight' and 'scale' to the 
sound . But it  can also reveal the low frequency 
inadequacies of the sources, be they the 
equipment or the recordings themselves. 
Meanwhile most of the important musical 
information can be handled at adequate 
domestic levels by even the smaller enclosures . 

B ig speakers suffer from several innate 
disadvantages . Large box enclosures are 
expensive to bui ld and ship, and represent an 
undesirably large surface area of unwanted 
radiation, which can colour the sound and blur 
stereo precision . Extra drive units do increase 
power handling, but bring problems of crossover 
complex ity and unit integrat ion . 

Little speakers can prove more fragile if used 
for the occasional party, and are certainly not 
at their best when trying to recreate the power 
and drama of rock music or a ful l  concert hall 
acoustic. Their appearance is bound to be more 
d iscrete, but they wil l  nearly always need a 
special stand to produce the best results .  

MODUS OPERANDI 
Given the excessive number of different models 
competing for attention, manufacturers are 
inclined to make much of the un iqueness of 
their particular brew. Indeed many wi l l  
consciously a im towards some form of  USP 
(unique sell ing point) , or alternatively rush into 
incorporating that of a successful competitor. 
The result is that the industry has become 
riddled with buzz words to describe any single 
type of engineering solution , and this leads to 
the sort of stereotyping which entirely misses 
the point of loudspeaker engineering. 

Examples are legion , from the bextrene 
bass/midrange cones of the early 'seventies 
through to the latest metal dome tweeters which 
are currently springing up everywhere. The result 
is that people talk of a 'metal dome sound' as 
something des irable (or not) per se, whereas in 
fact there will be a whole range of different 
metal dome sounds, in all probability some 
distinctly more 'equal' than others . 

The under ly ing ax iom is that great 
loudspeakers are not created by adopting a quick 
technological 'fix '. Indeed, history has often 
shown that the 'radical innovation' is a mere 
flash in the pan , with benefits in one area more 
than offset by unforseen penalties elsewhere. 

Technology has steadi ly  improved the 
performance of loudspeakers over the years , and 
some innovations have proved decidedly 
worthwhile. But the whole is much greater than 
the apparent sum of the parts , and the buyer 
would do well to bear this in mind. 

Reviews reprinted from issue No 46 by Marrin Colloms and David Prakel 
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ANATOMY OF A LOUDSPEAKER 
H igh frequency sounds from the 
tweeter may 'beam' in some 
designs while others have 
purposely tailored vertical or 
lateral dispersion patterns. The 
speaker needs setting to put the 
tweeter at an appropriate height 
for the ears of seated l isteners. 

Grilles on or off? Many speakers _....,..,_.�. 
sound better with grilles removed, 
because of the diffractive effects of 
the gril le frame. Can you l ive with 
naked drive units? 

Efficiency. A more efficient 
speaker is one which is better at 
converting electricity into sound . 
A speaker of 90dB sensitivity will 
sound l iterally twice as loud as one 
of 80dB for the same power. To 
achieve the same by upgrading 
ampl ifier power would require a 
SOW amp be replaced with a 
S OOW model! H igher efficiency 
may save you expenditure on 
unwanted amplifier power. 

The stands should be inert , rigid 
and coupled to the floor to 
prevent the speaker rocking or 
moving. The speaker system will  
then be able to produce clean 
deep bass and stable stereo 
imagery. 

Angling speakers inwards can 
improve stereo imagery. Room 
placement for good stereo is as 
important as that for good bass. 
Experimentation with angling 
and relative distances from the 
room boundaries is 
recommended . 

Electrical matching: Speakers are 
far more easily damaged by an amp 
that is under-powered than one 
that is 'too big'. A small amp, 
when driven flat out , may 'clip' 
the output waveform , lopping off 
the tops of the waves .  This 
generates high-level high­
frequency distort ion products that 
can destroy tweeters .  Big amps can 
only damage a speaker by pushing 
the drive unit out too far or by 
heating the vo ice coil over a 
period of time - unlikely in 
normal use. Loudspeaker 
manufacturers give a bracket for 
the power ratings of suitable 
ampl ifiers, so choose speakers and 
amp to match each other. 

r 
'Special' speaker cables may give 
subtle improvements in clarity 
and bass definition. In any case, 
use heavy-duty multi-strand 
cables rather than light gauge 
I ighting flex or 'bell wire'. 

Where will  the speakers be 
placed? If designed for true 
bookshelf or near wall location , 
they will  only give a balanced 
output in that location . Speakers 
designed for free space do best on 
stands and will  boom if put near 
walls or corners . 
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L 0 u D s p E A K E R s 

ACOUSTIC RESEARCH 18 
ACOUSTIC RESEARCH,  HIGH STREET, HOUGHTON REGIS, BEDS LU5 5QJ .  

· --TEL (05 82 )  867 7 7 7 -- · 

Last year the Acoustic Research budget 
speakers did not fare too wel l  in 
Choice, as a hurried changeover from 
pulp cone systems to inadequately 
developed plastic cones gave unim­

pressive end results. S ince then AR have com­
pleted an extensive development programme, 
resulting in a new set of budget models .  The 
18 is the middle-sized system, sell ing at a typical 
£130 a pair. 

This compact two-way design uses a 2 10mm 
frame, 165mm cone bass/mid unit, plus 19mm 
cone dome tweeter. Both radiating elements are 
plastic, graphite-loaded polypropylene for the 
larger driver and polycarbonate for the ferro­
fluid-cooled tweeter. 

During development it was discovered that the 
bass/mid unit possessed a naturally flat response 
with a convenient rol loff near the intended 
crossover point . Experiment confirmed that the 
system could work without an electrical cross­
over to this unit ,  and that a single capacitor 
feeding the tweeter would complete the design . 
The overall acoustic slopes approximate to 
1 2dB/octave, w ith the ferrofluid damping help­
ing to establish a defined tweeter bandpass . One 
outcome of the simple crossover design is that 
the amplifier is directly wired to the bass/mid 
unit . Past experience suggests that if such a 
system can be made to work correctly, this may 
confer benefits in terms of clarity and definition. 

Built largely from 17mm chipboard ,  the v inyl­
clad enclosure has a sealed-box volume of 15 .4  
l itres, loading the bass unit  to  system resonance 
at 85Hz .  The grille is satisfactorily shallow and 
rebated .  Electrical connection is by 4mm 
socket/b inders . Placement on stands is recom­
mended,  fairly close to the rear wall - 0.4 -
0 .6m should be a good starting point . 

SOUND QUALITY 
Improving on its predecessors ,  the AR1 8  scored 
an average rating while being priced well below. 
In terms of tonal balance it did sound 'smal l '  
for example with a lack of body on piano, but 
this was not too serious . The bass was nicely 
articulate, if too dry in the lower register. The 
midrange seemed somewhat forward , but 
balanced quite well through to the treble. Stereo 
imaging gained an overall 'average' rating, but 
more dynamic clarity was apparent than is 
usually found in speakers of this price. Again 
of average quality, the treble was fortunately 
unobtrusive. Quite good power handling was 
shown at the higher test levels .  

LAB REPORT 
In anechoic free space the ' 1 8  prov ided a really 
good axial response, albeit one which showed 
some treble improvement when the grille was 
detached.  The reference sens itivity was a high 
90dB/W, with the assoc iated - 6dB bass rolloff 
at 60Hz. Fair bass should be available down to 
50Hz ,  if somewhat attenuated . The general 
trends are best seen at the 2 metre measuring 
distance, in part icular a rising output through 
the midrange with a moderate variation in 
output . 

The off-axis curves were poorer than usual, 
partly because the high crossover frequency 
operates the bass/mid unit in its more directional 
region . The above-axis result was also unpromis­
ing, so the loudspeaker should be at or directed 
towards head he ight . The overall indications 
were of a ' l ight', 'forward' balance with some 
'lumpiness'. 

With a power handling of 60W, up to 103dBA 
wil l  be possible from a stereo pair. Ampl ifiers 
down to lOW per channel will  prov ide sensible 

sound levels prov ided party use is not envisaged . 
Rated 'good' in terms of ampl ifier loading, the 
impedance characteristic was fa irly even,  
dipping to a minimum of 5 and averaging 
6 . 5 ohms . Most amplifiers will not find this 
speaker any problem to drive. 

Measured in the listening room (without the 
benefit of wall augmentat ion),  the response 
showed some m id dominance around 1kHz ,  but 
the overall balance was tolerable and the energy 
reasonably uniform through the crossover 
region . 

Distortion performance was more than com­
petent at the higher 96dB sound leve l ,  particu­
larly in the bass . At higher frequencies the third 
harmonic was held to below 1 % ,  averaging 
0 . 7 % .  At the reduced 86dB level a proportional 
improvement was obtained across the range. 

CONCLUSIONS 
While the ' 1 8  was not particularly tidy in res­
ponse terms, it passed the lab rests in quire good 
form .  Subj ect ively it proved better balanced 
than anticipated , with moderate coloration, a 
pleasing dynamic quality, and above average pro­
gramme detai l .  The good sensitivity and ampl i­
fier loading ensures a Best Buy value for money 
rating . 

GENERAL DATA 
S i zt: (heighr x width x depth) ______ 4 S . S x 2 7 . 'i x 2 !cm 
Recommended amphficr power per ch<m n e l  
(for 96dRA m i n i m u m  per p<l i r  at 2 metres) ___ ( 10 )  - 60\V 
R..:comrnen�k�.l placcm t:n t ( Jn  � t;mJ , n<.'<lt \\'<t l l  (0 . 5 m ) 
Frt;ljuency response, \'>' i t h i n  .:!: 3dR, <H 2 rnt: t n.: �  _6 5 1 1 :  tu ZOkl-1:  
Low frequency ro l loff ( - 6dB pu int )  < H  1 !lll't rt: 60Hz 
v, l l tage sens i t i v i t y  
(ref. 2 . 8 1 V, or 1 W  into Sohms  at 1 metre ) 90dB/W 
Approx i mate m a x i m u m  �ound level (p<ll t) <H 2 metres _ ! 01JBA 

hnpcd;mce chamcter ist i c (ease uf Jnve) 'ood 

E �n•'ard re�p< lnsc un if11tm i t y  avt·rage 

Typ ica l pr ice  per pair,  inc VAT £ 1 )0 
For graph references see issue No 46 
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L 0 u D s p E A K E R s 

AKROYD A25 
RoYD LOUDSPEAKER Co, UNIT A6,  STAFFORD PARK 1 5 ,  TELFORD, SHROPSHIRE TF3 3PB.  

· --TEL (095 2 ) 617 5 1 1 -- · 

Akroyd have been building loud­
speaker systems for a number of 
years , and although we had un­
promising results with one of 
their earlier models a few years 

ago, we received the recent A25 mode l ,  said to 
be a relative of the Coniston , for 1986.  This fair­
sized compact system costs a competitive £100 
a pair considering that the v inyl-covered sealed­
box chipboard enclosure contains a volume of 
25 l itres ,  and that this is a three-driver system.  

The 2 20mm frame, bass driver has  a quite 
l ightweight 160mm cone result ing in a speaker 
system resonance of 7 2Hz.  Underdamped at low · 
frequencies, output was actually well maintained 
down to 40Hz .  The main midrange driver 
employs a coated pulp cone with classic flared 
profile, an inverted half-roll  polyurethane foam 
surround, and a pressed-stee l  chassis ,  the latter 
strangely showing premature signs of rust - per­
haps it had been stored in a damp environment? 
The treble is handled by the popular Danish 
VIFA 19mm soft plastic dome, a variation of the 
long-establ ished SEAS equivalent . 

The enclosure is built from l lmm stock and 
is devoid of bracing . It is acoustically damped 
by a couple of layers of polyester fibre, but the 
walls are untreated , leaving the panels a touch 
resonant.  The grille is a plus feature, being cun­
ningly located in a concealed groove in the pic­
ture frame front of the enclosure, and formed 
of 2 5 mm thick acoustically transparent foam. 
We found a steel disc cemented to the inside 
of the rear panel ,  but could not discover its 
purpose. 

Electrical connection is via the usual com­
b ination 4mm socket/binding posts. The high 
quality hard-wired crossover uses air-cored induc­
tors and Mullard film capacitors . The crossover 
slopes are electrically l2dB/octave, but wi l l  be 
higher order in practice due to the drive unit 
characteristics . 

SOUND QUALITY 
The A25 scored below average on b lind l isten-
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ing, but not d isastrously so. Somewhat incon­
s istent with different program, the panel showed 
noticeable divergence of opinion as to its merits. 
Coloration altered p iano tone, adding some 
'nasal' and 'boxy' emphasis .  Taken overall the 
sound seemed fairly well balanced, yet the treble 
drew attention to itself, occasionally sounding 
isolated or exaggerating background hiss in the 
program. The bass was well controlled with even 
extension to the lower frequencies .  

Stereo imaging was interesting - not particu­
larly well focused, but showing good 'attack' and 
some resolution of the space and ambience in 
recordings. Depth was weak,  but the system 
showed some l ife and dynamic impact .  

LAB REPORT 
The A25 has an average sensit iv ity of 87dB/W, 
indicat ing a minimum power of 12 watts . A 
practical maximum of 7 5 W  wi l l  provide peak 
sound levels of lOOdBA in a typical room ,  and 
the bass was more extended than average reach­
ing down to 5 2Hz ,  - 6dB. 

The al ignmenr was close to ideal . An at­
tenuated but extended output was obtained 
down to 30Hz ,  while some mid prominence is 
associated with a notch at 1kHz (the marker 
position) . At h igher frequencies the treble looks 
nicely even, if over-extended in the high range. 

The Akroyd looked rather primitive on the 
axial reference response at 1 metre. A valley may 
be seen at 1kHz ,  apparently due to a drive unit 
resonance mode, while beyond this point the 
output recovered,  but showed some uneveness 
coupled with a sl ight treble l ift . With smooth­
ing at 2 metres these features sti l l  persisted, and 
were in fact more clearly defined . Within the 
obv ious irregularities the off-axis traces were 
actually very wel l  controlled, proving that the 
' lumps' were not crossover related . 

J ust touching the 6 .4ohm baseline, this 
speaker proved easy to drive, w ith an average 
impedance value of lOohms. D istortion levels 

were poorer than average particularly at 96dB, 
but improved at the lower 86dB leve l .  

CONCLUSIONS 
The results for this  speaker were rather mixed, 
both for the lab tests and the auditioning . The 
indications are that it may not be to everybody's 
taste, but that it is still worth sampling. Decently 
s ized for the price and with fair bass perform­
ance, it  has done enough to achieve recom­
mendation, but a personal audition is strongly 
advised . 

GENERAL DATA 
S ize (height X width X depth) ______ 5 l x 29 .5 x 24un 
Recommended ampl ifier power per channel 

(for 96dBA minimum per pair at 2 metres) ____ (12) - 7 '5 W  

Recommended placement on stand near wal l  

Frequency response, w ithin ± JdB, <H 2 met res ___ see graph 

Low frequency rnlloff ( - 6dB point) at 1 metre 5 2 ll: 

Volta�c sensitivity 

(ref. 2 .8 3 V. or lW into Sohms at t merrc) _____ 87dB/W 

Approximate maximum sound level {pair) at 2 metres _ !OOdBA 

good + I mpedance characterist ic (case of drive) 

Forward response �miformity _______ below average 

Typical  price per pair, inc VAT _________ fl()() 

PERFORMANCE SUMMARY 
SUBJECTIVE 

Stereo 

Bass 

Tonal  balance 

Color<�tion 

Ovcml l  

Forward response 

Ease o( drive 

Sensitivity 

Bass extension 

Loudness 

TECHNICAL 

For graph references see is.me No 46 



L 0 u D s p E A K E R s 

BBC LS3/5a 
SWISSTONE L T O  (ROGERS), SPENDOR AUDIO SYSTEMS L TO. 

· ---ALL MANUFACTURING TO FIXED SPECIFICATIONS UNDER BBC LICENCE-- · 

Three manufacturers are currently 
l icensed by the BBC to produce 
LS3/5As , and all  must stick to the 
Corporation's t ight specifications. 
Designed as a miniature broadcast 

monitor for cramped spaces , by offering a fine 
sound quality in its own right i t  has stood up 
to much larger competition for more than 10 
years .  Mounting on high stands wel l  clear of 
room walls at approximately ear level provides 
best results .  

A sealed plywood box of 5 Vz l itres volume, 
the 3/SA is a two way system employing selected 
KEF drivers, a l lOmm Bextrene cone bass/ 
midrange and a 19mm plastic dome treble unit . 
An e laborate and costly crossover is employed 
to equalise the drivers to a strict specification . 

SOUND QUALITY 
The LS315A has consistently done wel l  in pre­
vious live-versus-recorded sessions and fairly well 
on analogue programme sources. However, with 
digital material , problems which were only 
hinted by analogue material were now clearly 
apparent, making the design sound more dated. 
Several areas attracted crit ic ism - the bass 
lacked extension and sounded 'boomy' in the 

upper bass register, while the mid had a notice­
ably 'hard', 'nasal' quality and the treble seemed 
forward with a grainy, 'zitty' effect at the extreme 
top end. Some 'tubby', wooden and boxy colora­
tions were also evident,  with only moderate 
rendition of stereo depth . 

However, it continued however to provide 
good voice detail and articulation , with a 
reasonably accurate tonal balance. Comparison 
between the Goodmans and Spendor vers ions 
showed great similarity while a much older 
model from Audiomaster (no longer in produc­
tion) sounded sl ightly dimmer by comparison,  
with less  mid nasal ity. However the difference 
was small by speaker standards . 

LAB REPORT 
Sensitivity was low, measuring 8 1 .5 dB/W and 
necessitating a minimum amplifier power of 
30W per channel .  A S OW maximum is sug­
gested although w ith care lOOW amps may be 
used.  The bass rol loff - 6dB point measured 
5 7 Hz ,  quite good for the size, while pair match­
ing was very good (all three current makes) .  The 
impedance curve never d ipped below 7 . 5ohms, 
so the design qual ifies as an easy 10ohm load . 
Modest 96dBA maximum sound levels are 

possible. 
Reference curves were taken for the Good­

mans and Spendor samples and showed good 
agreement with the reference unit ,  tHough the 
1 . 2 kHz prominence seems to have become more 
pronounced over the years. This perhaps reflects 
a change in the B l 10 ,  although it  is still within 
specification. By modem standards the response 
looks a trifle lumpy, though in its time this 
system was regarded as a very smooth rerformer. 

CONCLUSIONS 
At risk of offending the BBC, we feel that the 
3/SA is due for a revis ion ; as a working broad­
cast tool it  no doubt does its j ob, but as a p iece 
of value engineering it is beginning to fal l  
behind. Other speakers have shown a progres­
s ive reduction in price as wel l  as an improve­
ment in sound qual ity, but the LS3/5A has 
steadily increased in price more or less in l ine 
with inflation. Nevertheless, on the most recent 
l istening tests the LS3/5A scores were sufficient 
to retain recommendation! 

Fint rt.'l!it:tH.'J: Rog,ers 1 978. Spendur, 1 983 (rere.�td 1 984). rt:as)essed 
J 985/86). Currem ty/Jic(d tnice £265 

For graph references see issue No 4 1  

MANTICDRE MAKE Mus1c IN BEns 
JJJ) 

ALSO IN BUCKS, HERTS, WILTS . . . . .  . 

For details of the best buy MSE Mantra contact : 

Manticore Systems Engineering Ltd. 
The Courtyard, 56c Shortmead Street, Biggleswade, Beds.  SG 1 8  OAP. 

Telephone : (0767) 3 1 8437 
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L 0 u D s p E A K E R s 

B&W DMlOO 
B&W LOUDSPEAKERS L TO. MA RLBOROUGH ROAD, CHURCHILL ! INDUSTRIA L ESTATE ,  LANCING, 

· --WEST SUSSEX . TEL (0903 ) 750750- · 

The ' I  00 is the smaller brother of the 
successful DM I I  0, and fol lows 
many of its sibl ing's good engineer­
ing features .  For example, the 
190mm bass driver chassis is a 

die-casting, the 145mm flared pulp cone has sur­
face damping treatment and a generous magnet 
provides the energy. 

Our samples were fin ished in a good quality 
'black ash' viny l .  The enclosures are built from 
plain 15mm chipboard,  with an internal volume 
of 11 l itres .  A sealed-box design , system reson­
ance was a rather h igh lOOHz .  

Crossing over at around 3 kHz ,  the  network 
. is essentially third order, 18dB/octave and uses 

five elements plus an attenuating resistor. The 
25mm soft plastic dome tweeter (made by B&W) 
is protected by a user-replaceable fuse. 

The grille baffle is made from 15mm stock ,  
unrebated, and is best detached for serious 
l istening.  Free space or shelf mounting is pos­
sible. Electrical connection is made via 4mm 
socket/binding posts. 

SOUND QUALITY 
The ' 1 00 romped through the listening tests 
with a substantially 'good' score, which is very 

good for the class.  Sounding a trifle 'loud' and 
l ight-weight in tonal balance, it provided an 
even , well-integrated sound , with consistently 
high levels of both detail and c larity. 

Stereo focus was good, with quite good repre­
sentation of depth and recorded ambience. 
Perspectives were nicely handled, while the 
coloration was fairly low throughout the range. 
It proved a bit shy in the low bass bur the upper 
bass was both clean and tuneful .  Good power 
handl ing was shown up to 7 SW above which 
point some detail was lost . 

LAB REPORT 
On axis at the reference I metre distance, this 
speaker proved its pedigree by providing a ± 2dB 
output from 80Hz to 20kHz . .  The grille was 
acoust ically poor, as the solid l ine (grille on) 
showed,. The reference sensitivity was 89dB/W, 
above average, and the - 6dB rol loff occurred 
at 7 5 Hz ,  a higher than usual frequency. 

Pa ir matching was very good.  Maximum 
sound levels of 103dBA are possible and a mini­
mum amplifier power of 10 watts per channel 
is indicated. 

At 2 metres microphone distance, a well inte­
grated set of curves is seen, w ith only minor 

B&W DMl lO 

variations over the various axes .  The overall  
balance was pretty good . 

The fine sensitivity was not compromised by 
the impedance, which did not fall below 6ohms 
and averaged 8ohms. Driven to a 96dB sound 
level the distortion results were good, averag­
ing 0 . 3% above 300Hz and wel l  balanced below 
that frequency. By 86dB, a general improvement 
has occurred with second harmonic fal l ing to 
negligible levels above 300Hz . 

While the low frequency range showed some 
attenuation, the room response il lustrated the 
finely balanced midrange and the integrated 
treble of this well engineered performer. 

CONCLUSIONS 
A fitting companion to the ' I  1 0 , the ' 1 00 
managed to estab l ish a fine performance in its 
own right , despite its competit ive pricing. It  
sai led through both the lab and the l istening 
tests, proving to be sensitive, clean sounding, 
and offering good stereo. It suits shelf or stand 
mounting and offers very good value. A Best Buy 
c lassification is mandatory. 
Note: The currenr ven:i1m of the DM 100 canies an I suffix, indicating minor 
production changes which we have nor yer assessed 

For graph references see issue No. 4 I  

B &  W LOUDSPEA KERS L TO. MARLBOROUGH ROA D, CHURCHILL INDUSTRIA L ESTATE ,  LANCING, 

· --WEST SUSSEX. TEL : (0903) 7 507 5 0-- · 

A vai lable for some years now, the 
' I 1 0 has been a highly successful 
loudspeaker. Built  to a tried and 
tested formula, this success seems 
due to a skilfu l  balance of per­

formance, engineering and fine value. A two­
way model of some 22 l itres internal volume, 
it is reflex-loaded by a Scm diameter port , 
backed by a 7cm tube. 

Bass and midrange frequencies are handled by 
a 220mm flared pulp cone unit, built on a sub­
stantial  diecast frame wi th six hole fi x ing .  A 
B&W-built unit  is also used for the treble, a 
25mm soft dome plastic foil unit with cast plate. 

The enclosure is well finished in a 'walnut' 
vinyl material , while the grille and its thick non­
rebated frame can be  de tached .  4mm 
socket/binding posts are fitted at the rear. The 
crossover is said to be 4th order acoustic Butter­
worth,  achieved by a good quality 2nd order 
internal network in conj unct ion with the 
drivers' acoustic responses. Acoustic foam is used 
to provide internal absorption . 

SOUND QUALITY 
Des pi re its budget price the ' I 1 0 scored 'above 
average'. A good midrange was solidly backed 
by a I ively, art iculate quality, and the speaker 
showed a pleasing transparency with good rendi­
tion of fine detail . 
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Tonally it was well balanced,  with j ust a hint 
of untidiness at the response extremes ; i� the 
extreme treble, a touch of 'tizz' was evident while 
the bass extreme sounded a little underdamped. 
Some box colorat ion was present despite the 
fine overall  effect ,  and this occas ionally made 
i tself apparent . Stereo images were wel l  focused, 
particularly w ith the grille detached,  and the 
' I I 0 made a surprisingly good attempt to recreate 
depth of image. H igh powers were also handled 
very wel l .  

LAB REPORT 
An excellent pair march was shown, certainly 
within ± O .SdB limits over the whole range. The 
reference response was very good indeed, marred 
by a ripple at 5 kHz to 8kHz which was removed 
by detaching the grille. Sensitivity was a high 
89 .5dB/W with the remarkable response of 
± 2dB, 65Hz to 19kHz. The - 6dB LF point was 
typical for the type at 56Hz,  and the system is 
well tuned. 

A 350W peak programme s ignal was handled 
wi thout damage but IOOW peak would be a 
fa i rer rating, al lowing a generous maximum 
sound level of around 104dBA for a stereo pair, 
near disco levels! Out at 2m the forward 
response family of curves was very good, bar the 
15 ° vertical off-axis response. This suggests that 
fairly high stands should be used, with the treble 

units close to ear leve l .  Good driver integration 
was shown here particularly in the lateral axis .  

Even at 96dB sound pressure level ,  the speaker 
produced only moderate distortion levels of 
under 0 . 3 %  midband, and this was mainly the 
less harmful 2nd harmonic. At 86dB and above 
200Hz 3 rd averaged 0 . 2 % ,  and 2nd stil l  less . 
These are very fine results .  

The impedance curve gave no cause for con­
cern and essentially represents an 8ohm system 
of typically good behaviour; no decent ampli­
fier should find this speaker a problem . 

In the listening room,  the computer averaged 
response was impressive too. Good output can 
be seen down to 40Hz with a notably even and 
wel l  matched midband , while the treble rol loff 
also conformed to an even ax ial output. 

CONCLUSIONS 
This wel l  engineered loudspeaker provides good 
sensitivity with low distort ion . The amplifier 
load is good , the responses even and the tonal 
balance most presentable. The sound quality is 
most competit ive and the power handling 
exceptional ,  while its lively, transparent quality 
consistently pleases. Overall this is a clear candi­
date for Best Buy status . 
Note: The current version (If eh.: DMI IO  canics an I suffix . indicating minrrr 

production changes which u·e hat•e 11111 �t'l asses.�ed. 
For graph references see issue No. 4 1  
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penny pinch on the 

connecting cables 
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Real hi-fi needs 

real cable and that 

means Monster. 
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L 0 u D s p E A K E R s 

CASTLE CLYDE 
CASTLE ACOUSTICS L TO,  SHORTBAN K  ROAD, SKIPTON. N .  YORKS B023 2TT. 

· --TEL (07 5 6) 5 3 3 3--- · 

P assessing a 9 .8  l itres internal volume, 
the Clyde is reflex-loaded by a small 
ducted port, 28mm long by 3 7 mm in 
diameter, which does more for the 
power handling than the bass exten­

sion. Both drivers are made by Castle; the l ight­
weight pulp-cone bass/mid unit is built on a 
130mm frame, and is partnered by a unique 
3 0mm plastic cone/dome tweeter using a 
phase-corrected diaphragm. The undamped 
chipboard cabinet is also made by Castle them­
selves , having a ful ly finished teak veneered 
exterior with a well-des igned, acoustically 
favourable foam grille. A 4-element crossover is 
fitted with fuses for each driver, accessible 
through the b ass unit aperture. 

Flush-mounted spring clip terminals are used 
· for e lectrical connection , and an acoustic foam 

lining provides absorption within the enclosure. 

SOUND QUALITY 
The Clyde was fel t  to sound a little 'small' with 
a degree of 'forwardness' in the midband , but 
negligible accompanying 'loudness' or 'shout' 
was apparent , and the general effect was smooth 
and wel l  integrated with good detail and natural 
tone colour. On occasion the treble could sound 
a little 'sibi lant' and 'edgy', while some colora­
t ion was also identified, mainly of the 'boxy' 
kind. 

The imaging was clearly defined with some 
depth and good lateral precision over a wide 
l istening angle. Low bass notes were lacking in 
power, but the balance was surprisingly good if 
tending to be s lightly ' l ight' and 'middy' in 
character. 

LAB REPORT 
The test samples showed a good pair match, 
measuring typically + / - ldB : a fine result for 
a speaker in this price category. Sensitivity was 
indeed high at 89 . SdB/W, and was uncompro­
mised by the impedance/amplifier loading, the 
latter rated as 'good' and averaging 9ohms. As 
expected the low frequency range was somewhat 
curtailed with a - 6dB point at 64Hz, but the 
axial reference response was inspiring, meeting 
fine + /- 2 .5 dB l imits overa l l ,  and showing a 
promisingly even balance. 

Under V3 -octave analysis at a 2 metre measur­
ing distance the output was excellently uniform 
and integrated; in this respect the system i llus­
trated an almost textbook performance. How­
ever the tonal balance showed a gentle rise in 
output with increasing frequency, with a mild 
but discernible hump in the treble region 
centred on 15kHz.  

The averaged room response in energy terms 
did suggest some mid prominence between 
600Hz and l .S kHz, but the overall trend above 

l . SkHz was very good, and close to the theoreti­
cally ideal characteristic. While the low fre­
quency range had some depression coupled with 
an early rol loff below 50Hz,  i t  was otherwise 
fairly uniform. 

With comfortable sound levels achieved on 
as little as lOW per channel ,  this speaker will  
happily accept SOW unclipped programme with­
out blowing fuses,  thus allowing up to 102dBA 
sound levels ,  which is quite loud considering 
the box s ize. 

C ONCLUSIONS 
Now a wel l-establ ished model ,  the Clyde is a 
t idy little performer which packs a surprising 
punch in terms of a clear, even and l ively sound. 
It offers a high sensitivity and is an easy ampli­
fier load, giving good dynamic range with 
moderate distortion, plus good finish and engin­
eering. 

Re-auditioning in 1986 with a current version 
suggests perhaps that the Clyde is at last begin­
ning to show its age, with slightly below average 
results overall . Considering the low price this 
is stil l  a good result ,  though our recommenda­
tion is now perhaps a little less enthusiastic in 
the l ight of increased competition. 
Reassessed. First reassessed 1 9 8 1 .  Current t)·pical price L /29 .  
For graph references see issue No 4 1  

" S p e n d o r  n ow h ave t h e i r  c o m p a ct 3 0  l it re 
m o n itor. Offe r i n g  g reat c o n s i ste n cy a n d  
a c c u racy, it s l ots i n  n e a t l y  b e l ow t h e  S P 1 ,  
c o n ced i n g  l itt l e  t o  t h at respe cted l a rg e r  
m o d e l .  W i t h  its n a t u r a l  exte n d e d  res p o n se, 
l ow c o l o u rat ion w i d e  d y n a m i c  ra n g e, e a sy 
a m p l if i e r  l o a d i n g  a n d  very f i n e  ste reo, the 
SP2 is  a c l a s sw i n n e r  a n d  is  stro n g l y  
reco m m e n d e d ." 

HiFi Choice 1985 

"The S P 2  is  of true m o n itor q u a l ity a n d  
d o e s  a s k i l f u l  j o b  i n  reve a l i n g  progra m 
q u a l ity a n d  content,  be it g o o d  or i l l .  
F u rt h e r m o re t h e  l a b  res u lts were h i g h l y  
favo u ra b l e, p a rt i c u l a r l y  i n  v i e w  o f  t h e  f i n e  
forward response u n iform ity. I t s  i nte n d e d  
s e n s it iv ity m a ke it a ve ry g o o d  a l l - ro u n d e r, 
sett i n g ,  l fee l ,  a new refe re nce sta n d a rd for  
th is  p r i c e  r a n g e." 

H/Fi News April 1985 

spendor 
audio 
systems 

The spendor SP2 compact monitor 
'bui lding on success' 
Station Road Industr ia l  Estate, Hai l sham , Sussex . te l 0323 843474 
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L 0 u D s p E A K E R s 

CASTLE DURHAM 
CASTLE ACOUSTICS L TO, SHORTBAN K  ROAD, SKIPTON, N .YORKS BD23 2TT. 

· --TEL (07 5 6) 5333-- · 

The Durham is a fairly new design , 
sell ing for £ 179 ,  and so sits at the 
higher quality end of the budget 
speaker sector. Such models typi­
cally use a larger 2 10mm frame for 

the main bass/midrange driver, but here the 
Castle designer employs a smal l ,  h igh power 
driver w ith 150mm pressed steel  frame and 
l lOmm active cone diameter. This flared pulp 
cone is suspended on a strong mechanical 
system designed for reflex-loading. 

Castle themselves make both drivers , the 
treble range be ing handled by their establ ished 
30mm plastic cone, which is fitted with a large 
central phasing plug that results in an annular 
radiating element . The good quality crossover 
essentially conforms to 12dB/octave second­
order form, and is distinguished by the use of 
film capacitors for the treble section . Hard­
wiring is used internally, external system con­
nection is made via combined 4mm socket/bind­
ing posts, and positor' overload protection is 
fitted . 

The enclosure is robustly contructed from 
19mm chipboard, finished in real walnut veneer, 
and the side panels are internally reinforced by 
a cross-brace. Bituminous pads further damp 
panel resonances, and an acoustic foam l ining 
moderates internal standing waves .  The 15  l itre 
internal volume is reflex-tuned to 65Hz by a 
ducted port 40mm in diameter and 30mm long. 
A foam grille ensures good frontal dispersion 
characteristics . The standard of construction is 
as good as the finish, and a s ite fairly close to 
a rear wall mounted on a good quality stand, 
wi l l  take account of the s l ightly 'forward' fre­
quency balance. 

SOUND QUALITY 
Handling realistic peak power levels without 
noticeable l imiting, the Durham scored above 
the group average during the listening tests. I t  
sounded quite clear, giving some resolution of 
the recorded acoustic .  Depth was not particu-

larly wel l  constructed in the stereo image, 
though frontal plane focusing was more than 
satisfactory. 

Coloration in the usual sense was low, but l ike 
so many recent speakers, the tonal balance 
tended to 'thinness' with a 'forward' upper-mid­
range. While the mid-treble balance was quite 
uniform, the upper treble hinted at brightness 
with some 'grain' or related imprecis ion . The 
bass was of an average standard - somewhat shy 
and lacking extension though fairly articulate 
and tuneful .  

LAB REPORT 
Assessed from the 1 metre response, the lab 
sensitivity is a fairly high 89dB/W, though the 
bass extension to 67Hz ,  - 6dB is unexceptional 
in this price range. A minimum power of lOW 
per channel is suggested,  while a sensible S OW 
maximum wil l  provide peak sound levels of up 
to 102dBA, ample for all normal purposes. 

Under anechoic conditions, the output rises 
smoothly by some S dB from 80Hz to 1kHz.  
Some loss  is seen in the presence range, while 
the treble  s hows mi ld  uneveness .  The 
impedance curve had an average value of 
Sohms, and constitutes an easy amplifier load 
since it did not fall below 6 .4ohms. The forward 
frequency response group at 2 metres proved uni­
form, with a fine consistency over the range of 
forward axes . The speaker's ' l ight' frequency 
balance is plain to see, and the output is notably 
uncritical of the precise listening axis .  

In the l istening room, the computer measure­
ments showed a properly defined output through 
the mid and treble ranges, but with a loss of level 
in the upper bass to low midrange, 90-250Hz.  
The bass  output was shy, did not match the mid 
level even with the help of wal l  l ift ,  and fel l  off 
quickly at lower frequencies .  

The distortion was j udged about average at 
a sound level of 86dB at 1 metre, though the 
third harmonic appeared a bit  high in the lower 
treble. By 96dB the range above 60Hz was nicely 

controlled, but s igns of stress were apparent 
below 60Hz, for example 10% of third harmonic 
at 40Hz. The second harmonic peak at 20kHz 
is considered harmless.  

CONCLUSIONS 
Though evolved from a smaller system,  the 
Durham performed quite well in this issue. Des­
pite a 'lean' midrange, the l istening results were 
encouraging, and this system is clearly wel l  en­
gineered, sensitive and nicely finished. The bass 
is on the weak s ide, but does not prevent this 
model from meriting recommendation . 

GENERAL DATA 
Size (height X width X depth) ______ ·40 x 2 l . 5 x 2 5 c m  

Recommended ampl ifier power p e r  channel 

(for 96dBA minimum per pair at 2 metres) ___ (10) - SOW 

Recommended placement ________ near rear wall  

Frequency response, w ithin .z 3dB. ar 2 metres_ lOOHz to 20kHz 

Low frequency rolloff ( - 6dB point) at l merre ____ ,67Hz  

Vohagc sensit iv ity 

(ref. 2 . 83V, or l W  into Sohms at l merrc) ___ _ 89dBIW 

Approximate maximum sound level (pair) at 2 metres _ l02dBA 

I mpedance characterist ic  (ease of drive) ____ very good 

rurward response uniformity _________ very good 

Typical  price per pair, inc VAT ______ £179  

PERFORMANCE SUMMARY 
SUBJECTIVE 

Stereo 

Bass 

Kmal balance 

Coloration 

Overa l l  

Forward response 

Ease of drive 

Sensitivity 

Bass extension 

Loudness 

TECHNICAL 

For graph references see issue No 46 
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L 0 u D s p E A K E R s 

CASTLE PEMBROKE 
CASTLE ACOUSTICS LTD, SHORTBANK ROAD, SK!PTON ,  N .  YORKS B023 2TT. 

· --TEL (0756) 5 3 3 3-- · 

A lthough basically a compact 
design the Pembroke nonetheless 
encompasses a bass-reflex-loaded 
volume of some 32 l itres.  

A 200mm bass/mid unit is mar­
ried in a vertical in-line arrangement to a 30mm 
plastic cone tweeter, both drivers of Castle's own 
manufacture. The bass unit is constructed on 
an aluminium cast frame, with a substantial 
magnet .  The good quality crossover operates at 
approx imately 3kHz and is of 12dB/octave basic 
order, although this is adj usted to 'fine tune' the 
driver responses .  

The heavy enclosure is braced and damped , 
the interior l ined with an acoustic absorbent . 

·A conventional moulded rear connector panel 
is fitted with plain 4mm socket/binding posts 
more suited to 'spec ial' cables .  Internal fuses, 
accessible behind the bass driver, protect against 
sustained ampl ifier overload . 

SOUND QUALITY 
As we have come to expect from Castle, this 
speaker gave a good account of itself during the 
l istening tests . Favoured by all the panel ists, it 
produced a consistently smooth sound, free from 
fatiguing effects .  Tending to mild 'richness' 
tonally, it was felt that the bass could have been 

a little drier while some 'box iness' and 'plum­
miness' in the lower midrange was also noted , 
although this was not serious . The treble could 
also demonstrate a l ittle 'breathiness' in the 
upper range. 

Overall the sound was 'big', w ith good bass 
power and extension. Stereo images were quite 
well-focused although they showed some loss of 
depth and transparency ; frontal detail was how­
ever good with a pretty natural tonal balance. 
In fact ,  the Pembroke sounded as smooth as the 
remarkable lab test results would indicate! 

LAB REPORT 
Pair matching was good except around the 
14kHz area where s ignificant 2dB errors were 
observed. The grille had no deleterious effect 
on the sound . Sensitivity was rated as above 
average at 88dB/W, providing maximum sound 
levels of-up to 103dBA , and a 10-IOOW ampli­
fier power range is considered appropriate. 

Bass was quite extended at 44Hz,  - 6dB, and 
quite uniform in anechoic terms.  Overall the 
response in the 70Hz to 12kHz range was quite 
remarkably smooth with only ± ldB ripples 
apparent.  Out at 2 metres, a very good forward 
output was demonstrated showing great consis­
tency, phase control and integration. Can you 

believe a ± 1 . 5 dB response from 60Hz to 20kHz 
here?  

At 96dB, second harmonic distortion typically 
measured 1 - 1 .5 % ,  with third rather lower than 
that except at 2kHz.  Third harmonic was l ittle 
altered at the lower 86dB level ,  but second was 
much improved to 0 . 3% and better. With third 
harmonic often at the 0 . 15% level ,  the Pembroke 
essentially gave good results for distort ion . 

Impedance never fell below 6 .4ohms, indicat­
ing that the loudspeaker wil l  be very easy to 
drive with any reputable amplifier. The com­
puter-averaged room response also appears very 
promising, with the low frequencies integrating 
well with the room, down to 40Hz. The mid 
register was also very smooth and while the 
lower treble seemed slightly depressed, the upper 
treble was in fact marginally too well extended, 
hinting at the upper 'edge' heard on audition . 
However, overall this is a fine result . 

CONCLUSIONS 
Comfortab ly  ' recommended', th i s  tradi ­
t ional-looking speaker offers a sweet ,  smooth 
sound with an excellent overall balance of 
engineering-based performance. 
Rea.\se.\sed. Firsr reviewt:d 1 983.  Current f)•pica! /)rice £269. 

For graph references .1ee issue No 4 1  

Yo u can buy y o u r  next Hi-Fi by perusing a best buy gu ide You 

choose carefu lly from the comments and opin ions in the reviews, 

take it a ll home and you wonder where a ll that  sound quality has 
disappeared to! It's fallen into the chasm between yo u r  eyes and 
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your bra in Tha t  space is only filled with your ears. 
Co me and listen to yo ur best buy at  In Hi-Fi 

Sponsors of the Festival of Sound and Vision, Edinburgh 
Sheraton, 6 th-8 th Novem ber 1 98 7. 

We stock·-
A tR . AI WA . A. T. . ALPHA S ON . A UDIOLAB . BEARD . 
CA S TLE . CONRAD JOHNS ON . DECCA . DENON . VAN 
DEN HUL . INFINITY . JBL . KEF . KRELL . MARANTZ . 
MA GNEPAN. MICHELL .  MISSION. NAIM. QED . Q UAD . 

Q UICKSIL VER . RE VOL VER . R OGERS .  R OKSAN. 
SONY ES . S YSTEMDEK . WTA . YAMAHA . ZE TA . 

6 3  GE ORGE STREET EDINB URGH 
Tel:03 1 -2 2 5  8 8 5 4  

M o n- S at 4 30 6 E \ cn m  1 \  h\ .l n m t m c n t  



L 0 u D s p E A K E R s 

CELESTION SL6S 
CELESTION I NTERNATIONA L L TO, OITTON WORKS, FOX HALL ROAD, IPSWICH,  SUFFOLK I P 3  SJP. 

· --TEL (047 3 ) 7 2 3 1 3 1 -- · 

A ' luxury compact' loudspeaker, the 
SL6S is a thoroughgoing redes ign 
of the famous SL6 primarily aim­
ing to cure the sensitiv ity and 
bass l im itations of the original 

design . The new 32mm aluminium dome 
tweeter offers both a higher frequency first bend­
ing mode and a lower mass, lead ing to higher 
sensitivity than the electroformed copper dome 
tweeter which it d isplaces. The c losed-box 
cabinet is now made in medium density fibre­
board (MDF) , with thinner panels to reduce 
energy storage. A 'figure 8' brace and inset back 
panel help make the cabinet rigid; foam absorp­
tion is now used internally. I t  is avai lable in 
black or walnut wood veneer finish, with 
optional high twin-pi l lar stands. 

The 165mm Kobex-coned mid/bass driver is 
now built in a lugged die-cast chassis, which is 
bolted rather than c lamped onto the cabinet . 
The unique two-part surround is effectively a 
mechanical crossover. The PVC originally used 
to term inate the SL6 cone was good at reduc­
ing travel l ing waves in the cone, but was st iff 
and impaired bass impact . Laser velocimetric 
analysis showed that terminat ion was already 
complete half-way through the rol l  surround, so 
Celestion have introduced a two-piece surround, 
the outer half in soft rubber giv ing a freer 
suspension at lower frequencies for improved 
bass articulation and 'speed'. The voice-coil 
inductance of this driver has a lso been reduced, 
to give better bass 'attack'. 

The crossover is hard-w i red and gives 
improved integration ; a change of slope on the 
high pass leg has altered polar d istribution , and 
stand height is now less crit icia l .  Gold-plated 
b inding posts are fitted.  

SOUND QUALITY 
The SL6 has a generous, open sound with good 

David Prakel 

stereo depth and separat ion - an altogether 
brighter, more out-of-the-box sound than its 
predecessor, it is a lso more capable  of catching 
the impact and power of bass notes. SL6 bass 
performance was marred by cabinet effects and 
the 'slowing' effect of the stiff mid/bass driver 
surround ; the new speaker has a notably articu­
late bass, free from 'congest ion' or 'drumming' 
coloration . 

Furthermore, SL6 delivers someth ing of the 
exceptional stereo imagery achieved in the more 
expensive metal-cabinet SL600 (sti l l  based on 
original SL6 drivers and crossover) .  

A comparison of response traces shows the 
extra treble energy in the '6S which makes the 
speaker a l ittle 'bright', and can produce a s l ight 
'pinched' coloration, though otherwise the m id­
band sounds unusually transparent .  

LAB REPORT 
For the 'S model sensit ivity has improved by 
roughly 2dB, and the maximum sound level 
achievable by a pair in-room is now increased 
to just over IOOdB, from the previous 98dB. The 
speakers showed good pair matching, and the 
gril le  and its frame had l i ttle effect on the 
anechoic measurements. The 2m forward res­
ponse curves are particularly even , showing 
evidence of the increased treble  energy. 

The 96dB distortion plots showed some 
improvement in high frequency figures over the 
SL6, but at this level this compact speaker is 
nearing its l imits .  The 86dB traces showed a 
dramatic reduction in the 200Hz third harmonic 
cabinet problem , which was very c learly seen 
in traces taken on the earlier SL6 . The distor­
tion performance at this level is good . 

The SL6S computer averaged in-room res­
ponse shows much better driver integration than 
before. A uniform output with surprisingly 
extended low frequencies combines excellent 

room interfacing with an impressively smooth 
treble rolloff. The '65 crossover presents a better 
load than SL6 , the one 6ohm minimum con­
firming a true Sohm load . 

CONCLUSIONS 
Retaining the strengths of the SL6, the SL6S 
loses none of that design's sweet treble and 
musical detail .  Bass performance has been 
improved in both extension and c larity, and the 
redesign speaker is altogether more neutra l ,  
producing some o f  the excellent imaging proper­
ties of the SL600 at under half the price. 

Improved sensitivity and con tinued good drive 
characteristics make this an easy speaker to 
match; better treble dispersion al lows greater 
freedom in room placement .  The twin-p i l l ar 
40cm stands (L series) are recommended for the 
preferred free space location . S L6S rates as one 
of the very best compact speakers and carries 
a clear recommendation . 

Author Martin Colloms ' involvement as design 
consultant finds David Prakel writing this review. 
based on his own interpretation of the lab and 
listening data. 

GENERAL DATA 
S ize (heighr x width x depth) ______ 3 7 . S x 1 0 x 27cm 
Recommended ampl ifier power per channel 

(for 96dBA min imum per pair at 2 metres) ___ (20) -I SOW 

Recommended placemen l ______ free srace, 40cm stand 

Frequency response. within ± 3dB, at 2 metres _601-!z t0 16kHz 

low frequency rolloff ( - 6dB point) at I metre ____ 50Hz 

Vol tage sensitivity 

(ref. 2 . 8 3 V, or lW into Sohms at I metre) _____ 84dBIW 

Approx imate maximum sound level (pair) at 2 metres __ ! O i dBA 

I mpedance characteristic (ease of drive) ______ good 

Forward response un iformity good + 

Typical price per pair, inc VAT £ 3 '5 0  

For graph references see issue No 46. 
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L 0 u D s p E A K E R s 

JBL 60T 
HARMAN (AUDIO) U K  L TO, MILL STREET, SLOUGH,  BERKS S L 2  5 00. 

· --TEL: (07 53 )  7691 1-- · 

P laced at the quality end of the com­
pact loudspeaker market ,  the L60 is 
a quite substantial loudspeaker - at 
a quite substantial price tag of £3 70 
a pair. For a start , this is a floor-stand­

ing design, which has its own particular appeal, 
to the many people conscious of the visual 
obtrusiveness of h i-fi . I t  must, however, be said 
that for perfectionists a better performance will 
be obtained by elevating the speaker on rigid 
low stands, designed with a floor-keying feature. 
Standing 78cm high, the L60 is a two-way reflex­
loaded system of some 35 litres .  It is tuned to 
a low 26Hz ,  which promises good bass 
extension . 

The bass/mid unit has a die-cast frame fitted 
with a l ight pulp cone with foam surround. The 
frame measures 230mm overall ,  while the actual 
diaphragm diameter is 160mm . The generous 
motor system has an oversize high-power 50mm 
voice-coi l .  Crossing over at around 2 . 5 kHz, the 
treble range is handled by a vers ion of JBI..:s 
25mm titanium dome tweeter with its integral 
'g iamond pleat' surround . The high quality 
12dB/octave four-element crossover includes two 
polypropylene capacitors ,  and uses internal 
p ush-on connectors ; combinat ion 4mm 
socket/b inding-posts are used for external con­
nect ion . 

The main enclosure construction material is 
19mm chipboard ,  finished in natural walnut 
veneer. There is no internal brac ing , but a 
20mm fibreglass l ining helps absorb internal 
standing waves .  The port is reasonably sized, 
48cm in diameter and 128mm long. An 
assembly fault on our sample left one bass unit 
mounting nut loose inside the enclosure. 

SOUND QUALITY 
The 60T scored above average for the l istening 
tests, which is an appropriate rating for the price, 
and was impressive in several respects. While 
the bass was somewhat rich and a little too 
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powerful ,  it was also fairly clean and wel l  ex­
tended . Futhermore the upper-bass to mid-treble 
balance sounded agreeably uniform,  in contrast 
to many modern systems. This helped to give 
a good sense of scale to a w ide variety of pro­
gram material . 

Some moderate 'boxy' colorations were pre­
sent in the midband, and the treble could sound 
a l ittle 'wiry' and 'brash' on strings and brass.  
Stereo focus was quite good , with a fair 
representation of depth . Dynamics were also 
above average. 

LAB REPORT 
The average 88dB/W sens itivity was mildly 
compromised by a load impedance below the 
8ohm standard tolerance ; in fact the lowest 
value was a touch over the 4ohm level ,  and was 
not considered too severe in amplifier loading 
terms . A minimum input power of 10 watts per 
channel is suggested, while the system showed 
fine power handling to !SOW peak program , so 
good peak sound levels of 104dBA are poss ible 
in a typical room. 

The bass was wel l  extended to 40Hz , - 6dB, 
and as the room curve testifies, the response was 
well maintained down to 25Hz ,  albeit with some 
excess below 60Hz. Above lOOHz the computed 
room response shows fine balance and most even 
output , bar some mild abberation in the mid 
treble. 

This speaker measured pretty good on axis at 
1 metre, bar a degree of crossover interaction 
around 3 kHz.  Removing the grille effected a 
small improvement (dotted l ine) .  The 2m set 
of forward responses indicated fine driver output 
integration except in the 3 kHz area ,  and the 
lateral off-axis curve was part icularly good . Re­
flecting JBI..:s experience in this area, the audibly 
significant third harmonic d istortion at 86dB 
was held to low level s .  The second harmonic 
trace rose somewhat at the higher 96dB sound 
leve l ,  but the general trend showed good con-

trol right down to 20Hz.  

CONCLUSIONS 
This speaker possesses many positive qualities 
including a fine treble, an extended and power­
ful bass suited to larger rooms,  moderate distor­
tion levels ,  and the capabi l i ty for high sound 
levels .  Stereo performance was rather above 
average, and the 60T sounded pretty well 
balanced in musical terms . I t  offers realistic 
value for money, and thus merits Choice Recom­
mendation . 

GENERAL DATA 
Size (hcight X widrh x Jepth) ������7 8 x 30 . 5 x 26 . 5cm 

Recommended ampl ifier power per  channel 

(for 96dBA minimum per pair at 2 merres) ���-00) - !SOW 

Recommended placement ����floor or low stand ( l 5 cm) 

Frequency response, within ± 3dB, at 2 metres _45H:  to 20kHz 

Low frequency rol loff ( - 6dB point) at I merre ����40Hz 

Volmgc sensitivity 

(ref. 2 . 83V, or lW inro Sohms at I rnene)����-8&18/W 

Approx imate maximum sound level (pair) at 2 metres _ ! 04dBA 

Impedance chamcterist ic (ease of drive) ��average (not 8ohm) 

Forward response uniformity -�������wry good 

Typical  price per pair, inc VAT _�������-£370 

PERFORMANCE SUMMARY 
SUBJECTIVE 

Stereo 

Bass 

Tonal balance 

Coloration 

Overa l l  

Forwnrd response 

Ease ofJrive 

Scnsit iviry 

Bass extension 

Loudness 

TECHNICAL 

For graph references see issue No 46 



TH E I NCREDI BLE POCKET H I -F I  TOOL 
The LEATHERMAN Pocket S u rvival 
tool has g ot to be one of 
the most complete and u sefu l pocket knives 
ever developed . Each tool is  desig ned with 
max i m u m  strength and d u ra b i l ity to g ive you 
a l ifetime of dependable service. 
Tool s  & Blades e P h i l l i ps Screwd river 
e Needlenose P l i e rs e Med i u m  Screwd river 
e Regular P l i e rs e Metal/Wood Fi le/Saw 
e Wire Cutters e Awl/Punch 
e Kn ife Blade Length 
e R u l e r  e 4" C iosed 
e Can/Bottle Opener Weight 
e Large Screwd river e Only 5 ounces 
• Small Screwd river " Don 't be fooled by Materials 
e 1 00% Stai n less Stee l .  im itations. This is 
Opti mum g rade/hardness the or ig inal  and the 
for each tool/blade best" ONLY £29.00 each lnc. P&P , 

OR BUY TWO FOR ONLY £54.00 inc. P&P 
Comes complete with a beij carrying Pouch. 25 YEARS MANUFACTURERS GUARANTEE 

An exc el lent  tool for use around the h o m e ,  car, boat. etc,  a practical  i tem for f i s h e r m e n .  campers .  h u n t ­
e r s .  h i k e r s  etc . and a l l  outdoor e n t h u siasts - m a k e s  an 1deal  p r e s e n t  for anyone ' 

Design Features 
e U n i q u e  ··tan handle"  pliers are Full Size. Full 
Strength 
e All parts i n terco n n ected No Separate parts 
to lose 
e Designed to M i l i tary Specs 
e Stainless Steel f i le'saw cuts wood and 
metai Sharpens f ish hooks 
e Ful l  range of screwdrivers:  repairs g l asses 
auto. guns. reel 
e One blade opens both cans and bottle caps 

e Exclus ive safety feat ure :  Posi­
Stop p r e v e n t s  a c c i d e n t a l  
b lade c losure 

e Easi ly  carr ied i n  
pocket.  b e l t  case.  

purse.  
g love box 

P H I L L I P S 
S M A L L SCR E W D R I V E R 

S C R E W O R I V E H  ' F I L E  

l 

N E E D L ENOSE JAWS REGULAR JAWS 

M E O I U IIA  
S C R E W  
D R I V E R  
I 

-'=-=-=-=-W=I=R=E=_C_U_TT_E_R:.==:---=====--------:-::----.J 

LEATH ERMAN MIN I  TOO 
The Leatherman M i n i  too l i s  a com pact u n i q u e  new " compound fo l d i n g  h a n d l e "  
pocket kn ife,  which when fo lded i s  s m a l - d e s i g n  a l l ows the m i n i  t o o l  to f o l d  t o  o n l y  
I e r  t h a n  the Leatherman S u rvival  too l ,  b u t  2%" x 1 "  x W' y e t  i t  opens t o  beco me fu l l  
u nfo lds in to f u l l  s ize ,  f u l l  strenqth p l i e rs .  A size p l iers ove r 6" long . 

• 
NLY £24.95 eoch lnc. P&P OR BUY 2 FOR ONLY £46.00 lncP&P 

eatures include • Kn ife blade • Screwd river 
Need le nose pl iers • Lanyard attachement • Meta l fi le 
Regular  pliers • Can opener • Ru ler 

• Wire cutters • Bottle opener 

1 00% Sta in less Stee l ,  opt i m u m  grade hardness for each tool/b lade.  
Comes complete with belt carrymg pou c h ,  o r  a l ternat ively can be carr ied on you r  key n n g  with lanyard 
attache ment suppl ied . 

� S I DE �� 
-

25 years Manufacturer's Guarantee. 

"FIRST AVAILABLE IN THE U.K."  . . .  

THE NEW M IN I  MAC L ITE AAA 
S P E C I F I CATIONS The New M m i  Magl 1 te AA.A I � 
Construct1on .  mach1ned torch has a l l  the 
a

. 

i rcraft grade a l u m i n 1 u m .  f o r  s

. 

pec

. 

if i

.

ca

. 

l ions of the

.

M i n l

. 

m ax 1 m u m  strength .  Powered Magl i te AA but I S  o n l y  h a l f  t h e  ��;e�i:: s 1 z e  a l l<. a l i n e  
s ize I 

2 ,h ti m e s  m ore battery 1 1 fe  The M1n1  Magl 1 te AAA comes 
AdJustable beam from f lood 1 n  a smart presentat ion pack 
l 1ght  to 1 ntense narrow spot complete w1th  2 1ong last 1ng 
b e a m  Converts t o  " M 1 n 1  AAA Alka l 1ne batte n e s .  b u l b s  
Lantern " :  b y  removing t h e  head and a pocket c l i p .  c o m p l ete 
cap and f 1tt 1 n g  1t to the base with l i m ited l i fe t ime ����Tn

rl
t�;� �:��a

n; )
bu lb ( spare g u ara ntee 

Compute r desis;�ned ref lector Comes complete w1th smart 
for  max 1 m u m  bnghtness presentat ion case I d e a l  presen t 
Tota l l y  water resistant  
l nter io r a n d exter io r c a s l n g  SAVE £££ We nave the N EW M i n i -���.d���/.�:;�!�:�� Magl ite AAA in stock now 
corrosio n a n d the elements £1 4 95 Each M i n i - Magl l te  AAA comes ONLY • Inc.  P&P ���=r

l��;��d l i fe t 1 m e 
OR BUY 2 FOR ONLY £26.00 llnc. P&Pl 

To order any of the above items send your cheques or posta l orders to : D E A L E R  INQUIRIES WELCOME 
G roove side Ltd . ,  1 1  H i l l  Ave n u e ,  Amersh a m ,  B u c k i n g h a m s h i re H P6 S B D .  Te l .  02403 28064/3 





L 0 u D s p E A K E R s 

JPW AP3 
JPW LOUDSPEAKERS L TD, P O  Box 31, PLYMOUTH , DEVON. 

· --TEL (07 5 2 )  7842 84-- · 

A relative of the APJ, the '3 is a 
larger version with some refine­
ments including the option for 
hi-amplified use in conjunction 
with an active cross-over such as 

the custom packages produced by Nytech or 
A&R. 

Sturdily built from 20mm thick chipboard, 
this two way design is reflex-loaded, the 25 litre 
internal volume giving a system resonance of 
73Hz. The grille baffle is rebated to improve 
acoustic performance, while the external finish 
was in our case an excellent walnut veneer. The 
panels are damped internally by a bituminous 
layer, and volume absorption within the enclo­
sure is effected by a polyester fibre wad. 

The bass/midrange main driver is from V IFA , 
with a 200mm diecast chassis and a doped pulp 
cone. For the treble at 19mm plastic dome unit 
(V I FA again) takes over. A simple 3-element 
crossover is used to provide nominally 
12dB/octave acoustic rolloff slopes, but in active 
mode the electronic crossover takes over, the 
drive units barely requiring equalisation. 

SOUND QUALITY 
Achieving a 'good' rating on the listening test, 
the AP3 did well in spite of comments concern­
ing a mild excess in the upper bass, a mild tonal 
'thinness' in the midrange, and a forward, bright 

treble. Somehow the speaker remained well 
enough balanced overall, as well as sufficiently 
controlled, to allow its other qualities to show. 
Stereo was pretty good in terms of both width 
and focus, with fair depth. The voice band was 
liked, and sounded articulate and well differ­
entiated. Low bass was somewhat muted but was 
present in the room, and compensated for by 
an upper bass richness. 

Coloration in the general sense was fairly low, 
bar some 'graininess' in the upper treble. 

LAB REPORT 
Set to a 1 metre measuring distance in the 
anechoic chamber, this speaker demonstrated 
a good sensitivity of 90dB/W, uncompromised 
by the impedance characteristic. The latter rated 
as a very good amplifier load with an average 
value of 9ohms and a lowest of 6ohms. 

The reference response showed slight bass 
underdamping with a -6dB rolloff at 5 7Hz. A 
rising output with increasing frequency was also 
shown, amounting to 5 dB over the 200Hz to 
15 kHz range. With the grille removed some 
improvement was seen in the treble smoothness. 

A minimum of 10 watts was indicated for 
satisfactory sound levels, while lOOW maximum 
input was possible on undistorted programme 
(not continuous tones). Good sound levels of 
up to 105 dBA were possible in a typical room, 

MISSION 70 II 

and for active operation, amplifiers in the 
2 5 -50W range will be entirely suitable. 

At 2 metres, the forward response set was quite 
good, particularly in the lateral plane. Vertically 
the response was less regular, and the speakers 
should therefore be placed with some care, for 
example on a stand 40-50cm high and set 
straight ahead. The rising trend was again 
noticeable on the smoothed responses. 

Low distortion levels were obtained at 96dB, 
typically 0.3 to 0.4%, at 86dB with further im­
provement to a very good 0 .2 %  average. 

In the listening room the AP3 did show a 
generally good balance, though with a touch of 
treble excess and the beginnings of a 'humped' 
energy response. 

CONCLUSIONS 
This nicely finished and well built loudspeaker 
had a touch of its own 'character', but this did 
not detract from the listening results which were 
good for the price. Other aspects were also 
nicely balanced and the facility for active opera­
tion is an interesting option, providing the 
opportunity for a subsequent upgrading of the 
performance in power, clarity and balance. 
Offering reasonable value, the AP3 carries our 
recommendation. 
Reassessed. Firsr reviewed 1985. C!trrenc typical price £210. 
For graph references see issue No. 4 1  

MISSION ELECTRONICS, STONEHILL, HUNTINGDON PE18 6ED. 
· --TEL (0480) 5 7477-- · 

N ow officially in Mark II form, the 
'70 is Mission' s least expensive 
speaker, whose performance in 
some areas threatens several of its 
larger brothers in the Mission 

speaker range. 
A two-way miniature, the '70 has a sealed-box 

volume of 13 litres, which loads the custom 
170mm pulp cone bass/mid unit. Both this and 
the tweeter are Danish, the latter comprising 
a 19mm polyamide dome, ferro-fluid damped 
and built by V IFA. The crossover is of good 
quality, 12 dB/octave acoustic, and uses three 
electrical elements. 

The cabinet is nicely finished in vinyl 'black 
ash', with a deep grille which is integral with 
the enclosure. In fact the cabinet comes apart 
as two shells, locked together by four capped 
screws at the rear. A fibre wad provides for the 
internal absorption, while electrical connection 
is made by sturdy 4mm socket-binding posts. 
The overall contruction quality is fairly good. 

SOUND QUALITY 
While use on a shelf or bookcase is likely, this 
speaker actually gave a good account of itself 

·on 42cm high stands, not too far from the rear 
wall. The mark was a strong 'average plus', great 
for the price. 

There are however several criticisms. The 
sound could show some 'sibilance' and 'edge', 
with a mildly 'thin' tonal balance, some 'boxi­
ness' and a rather 'dry' bass. 

Conversely it was favoured for its lively, 'quick' 
nature, revealing detail throughout the fre­
quency range, and preserving the excitement of 
the performances. The bass was articulate and 
tuneful while the stereo focus was good, with 
a fair reproduction of the natural recorded 
acoustic around the performer. 

LAB REPORT 
The axial reference response showed a smooth, 
slightly uptilted character, on spec at a sen­
sitivity of 89dB/W. The bass -6dB point was 
a modest 84Hz which is average for the type, 
with a system resonance at 97Hz. Pair match­
ing was very good, to within ±0.5 dB, and at 
1 metre the speaker met fine ±2dB limits from 
95 Hz to 17kHz.  

Out at two metres the forward response family 
showed an exemplary set of responses. The varia­
tion over the 15 ° vertical axis from straight in 
front was minimal, and the blending was very 
good in the lateral plane. The forward yet 
uniform nature of this design was clear enough. 

Working hard at 96dB, the speaker never­
theless showed well controlled distortion, gener-

ally less than 1%. down at 86dB, still a fair level, 
the distortions had improved to the 0.4% level, 
with the low frequency range rather better than 
average. Compression measured an average 
1.9dB while the bass-mid intermodulation was 
fine at -42 dB. 

At low frequencies the impedance dipped to 
just under 5 ohms, and a fair rating would be 
6ohms, although most amplifiers should have 
no problems. 

Computer averaged in the listening room, the 
70 II response was less even than expected. The 
mid was clearly forward (noted on audition), 
while the bass was rather 'shy', and the upper 
treble a trifle 'exposed'. 

CONCLUSIONS 
Despite the measured and auditioned tonal im­
balance in the energy response, the panel liked 
the 70 II for its lively, transparent quality, and 
here its subjective appeal served to outweigh its 
problems. The ratings suggest Best Buy status, 
but I nonetheless feel that it should be carefully 
auditioned before purchase. 

Reassessed. First reviewed in Mark Il form 1984. Currenr rypical price £/00. 

For graph references see issue No 4 1  
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MISSION 700LE 
MISSION ElECTRONICS, STONEHILL, HUNTINGON, CAMBS PE18 6ED. 

· --TEL (0480) 5 7477-- · 

M ission have laid out in their 
instruction manual a well 
specified set of conditions for 
obtaining optimum sound from 
their loudspeakers. While 

many of the suggestions are sensible, their 
injunctions against the use of tone controls, 
which potentially contravene the guarantee 
conditions, do seem a little strange. These 
speakers are intended to be used almost touch­
ing a back wall, and arranged to direct the for­
ward sound straight ahead. The resultant mildly 
off-axis delivery to the centrally seated listener 
has been compensated by the designer by 
adjusting the axial response. 

The 700LE is a compact two-way system that 
has evolved from the 70 series. The sealed-box 
volume of 9.5 litres produces a system resonance 
at 88Hz. On a normal stand, the enclosure is 
a little below head level for the seated listener, 
resulting in a time delay between the arrival of 
sounds from the bass and the treble units. 
Mission exploit this by inverting the usual 
arrangement and placing the tweeter below the 
bass unit. The system is therefore inherently 
approximately time aligned, which allows the 
use of a 1 2 dB/octave crossover while still main­
taining good drive unit integration. The bass 
unit is fed via a large ferrite core inductor, and 
the 19mm soft plastic dome tweeter receives fre­
quencies above 3.5 kHz by an LC combination 
plus attenuating resistor. Hard-wiring is used for 
the crossover itself, but only clip terminals for 
the drivers. Spring terminals are provided for 
the speaker cables and 4mm plugs can Qust) be 
used! The bass/midrange is handled by a 135mm 
flared, doped pulp-cone unit with a foam sur­
round in a 1 65 mm pressed steel frame. 

The main cabinet carcass is 1 2 mm vinyl­
coated chipboard, and the driver baffle is made 
from moulded reinforced plastic. A single layer 
of polyester wadding damps the interior, and the 
well made, rebated grille is another moulding. 
The system is well made and finished, and can 
be obtained with matching spiked stands. 

SOUND QUALITY 
Scoring an average mark on the listening test, 
this is a respectable result for the price level. 
Furthermore, wall-mounted systems tend to 
suffer from some disadvantage on test due to the 
altered stereo image presentation, but the 700LE 
coped well here. Coloration was moderate and 
the sound was quite well balanced. 

The treble was quite good with only moder­
ate 'grain' at the frequency extremes. The 
general impression was pleasing and articulate, 
though some listeners felt that there would have 
been more transient 'attack' and 'air'. The bass 
was quite tuneful, while the midrange was a 
touch forward, though not so much so that it 
dominated the sound. 

LAB REPORT 
The sensitivity was on the high side at 
89.5dB/W, helping to provide substantial room 
sound levels of up to 104dBA for a pair. A mini­
mum power of lOW is suggested, while the 
speaker happily sustained peak inputs of up to 
lOOW. The sensitivity was mildly compromised 
by the poorer than average amplifier loading, 
but any good 4 to 8ohm amplifier will have no 
difficulties here. 

On axis at 1 metre, the reference response 
showed a bass rolloff at 73Hz, some lift in the 
130Hz range due to underdamping, plus a mildly 
rising midrange. As the dotted trace showed, the 
grille was responsible for most of the treble res­
ponse anomalies. At 2 metres, with the benefit 
of some response smoothing, the 700LE met an 
85Hz to 20kHz range within ±3dB limits. Good 
integraton was shown in the off-axis responses, 
with the output approaching virtual flatness at 
the designed 20° lateral angle. Distortion results 
were about average, typically 0.3 to 0.4% at 
86dB, while second harmonic approached 2 %  
a t  the 96dB sound level. Distortion was well 
controlled at low frequencies, considering its size 
and price. 

The room curve was obtained on an open 
stand position for the sake of consistency and 

did not show the mid-bass lift which would be 
achieved by wall mounting. The mid-treble 
balance and integration was pretty good, though 
the low bass could benefit from more power rela­
tive to the midrange level. 

CONCLUSIONS 
This speaker was well balanced for a close to 
the wall position. A consistent subjective 
performance was obtained with a comple­
mentary set of lab results. It handled power well 
and the good sensitivity allowed for high sound 
levels-if so desired. The cleanest treble was ob­
tained with the grille detached. Taken overall 
the value rating was respectable, and the 700LE 
qualifies for recommendation. 

GENERAL DATA 
Size (height x width X depth) _______ 38x 2 l x 2lcm 

Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) ___ (10) - IOOW 

Recommended placement ______ on stand near wall 

Frequency response, within ± 3dB, at 2 merres _85Hz eo 20kHz 

Low frequency rolloff ( - 6dB point) at I metre ____ 73Hz 

Voltage sensitivity 

(ref. 2 .83V, or lW into 8ohms at l merre) ____ 89.SdB/W 

Approximate maximum sound level (pair) at 2 metres _ l04dBA 

Impedance characteristic (ease of drive) ______ average 

Forward response uniformity ood 

Typical price pt:r pair, inc VAT _________ £130 

PERFORMANCE SUMMARY 
SUBJECfiVE 

Stereo 

Bass 

Tonal balance 

Coloration 
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Forward response 

Ease of drive 

Sensitivity 

Bass extension 
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0 

For graph references see issue No 46 
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MONITOR AUDIO R252 
MONITOR AUDIO L TD, 34 CLIFTON ROAD, CAMBRIDGE CB I 4ZW. 

· --TEL (02 2 3) 246344-- · 

The R252 is an inexpensive, two-way 
sealed box speaker of 17 litres inter­
nal volume, employing a 200mm 
steel-framed pulp cone bass/mid­
range driver plus a 19mm soft 

plastic dome tweeter. It is hard-wired internally 
including the high-power capacity, good-quality 
crossover network.  

Unusually for this price level, the solid en­
closure is finished to a high standard in real 
wood veneer, the panels built of 12 and 15 mm 
board. The grille is a low profile component, 
made from fully-rebated plywood. 

No box panel damping is used, but the 
interior has been lined with acoustic foam to 
suppress internal resonances, while electrical 
connection is by means of 4mm socket bind­
ing posts. 

SOUND QUALITY 
Initially the R252 sounded rather below aver­
age on audition, appearing aggressively forward 
as well as brash: However, a bass/mid unit 
revision provided a significant improvement in 
tonal balance as well as general character, suffi­
cient to move it up to an average score, which 
is good for the price. 

Some colorations did remain, notably a resi­
dual upper-mid 'hardness', some lower-mid 'boxi-

ness' and a rather 'dry' character to the sound. 
Low bass was rather curtailed, though upper bass 
was quite detailed, and the treble was also much 
better than before, due to the improved balance. 
However the treble was still felt to be mildly 
'rough' and 'forward'. 

Stereo images were quite well focused with 
moderate depth and quite clear spatial effects, 
and the speaker also showed a good level of 
instrumental detail. 

LAB REPORT 
Sensitivity was an above average 89dB/W, and 
in conjunction with a 10 to 75 W power range, 
sound levels of up to 102dBA were possible. Pair 
matching was very good, while the bass register 
was very uniform and well damped, measuring 
62 Hz, -6dB, but rolling off quickly below this 
point. Note that this and other measurements 
here are for the original loudspeaker. 

At 2 metres the axial response was fairly 
smooth meeting ±3dB limits from 80Hz to 
30kHz, and dispersion was excellent in the 
lateral plane. However 15 ° above-axis a notice­
able 4kHz notch appeared and we recommend 
using this speaker directed at ear level. In fact 
Monitor Audio's matching stands are designed 
for exactly that purpose. The forward responses 
were good for the type. 

MONITOR AUDIO R352 

Room-integrated response evidenced the 'dry' 
nature of this speaker, with a fairly extended but 
shallow bass plus a slightly prominent midrange. 
However, the overall effect was pretty smooth. 

Distortion at 96dB sound level was moderate 
at around 1% second and third harmonic even 
at low frequencies, while higher in the range 
third harmonic was particularly good. Further 
improvement was apparent at an 86dB level, 
with an average of 0 . 3% recorded here. 

B ar a mild dip to 5 .5 ohms at 10kHz the 
impedance was well behaved over the range, and 
the R252 was classed as a good amplifier load. 

CONCLUSIONS 
This powerful two-way design is well constructed 
for the price. Reviewed originally in 1983 it com­
fortably won recommendation, with low distor­
tion, high sensitivity and a good rating for sound 
quality. Some minor changes in the 1984 
samples were viewed less favourably, the main 
points of criticism being a hard and bright 
quality, with insufficient output in the bass. 
However, a new version auditioned for 1985 had 
improvements to the cabinet and the tonal 
balance. The sound quality now shows less 'boxi­
ness' and a smoother overall effect, and this 
model can now be recommended once again. 
l&asses.�..:d. first n:viewt:J /983. Cummr l)'/)ical price L.150. 

MONITOR AUDIO LTD. 34 CLIFTON ROAD, CAMBRIDGE CB I 4ZW. 
· --TEL (02 2 3) 246344-- · 

This speaker is larger than usual for 
its price range and consists of an 
e

.

xcellently-veneered 36 litre enclo­
sure that has been rigidly con­
structed from lSmm-thick heavy 

chipboard. Internal bracing has been used to 
raise the frequency and also to moderate the 
amplitude of the panel resonances. A fine re­
bated grille is also fitted. Foam absorbent blocks 
line the interior, and the bass-reflex system is 
tuned to 50Hz by a substantial tunnel port. 

The interesting 200mm flared pulp cone bass 
unit uses a special magnet system which pro­
vides a better flux distribution at the pole tip, 
while the controlled local pole saturation should 
also reduce second harmonic distortion due to 
improved motor coil flux modulation. 

A 20mm soft plastic dome tweeter crosses over 
at around 3kHz, a high-power hard-wired cross­
over, heavy duty wiring, and 4mm socket/bind­
ing posts for rear connection complete the 
line up. 

SOUND QUALITY 
The 352 scored well up the field, achieving a 
good overall rating which was impressive for its 
price category. It was liked for its well controlled, 
smooth and yet lively character, the bass appear­
ing articulate but gutsy and demonstrating 
reasonable extension. The mid sounded clear 

1 02 

and showed less 'boxiness' than usual, while the 
slightly bright treble was even and well detailed. 

Stereo images were sharply focused, with pre­
sentable depth effects where appropriate, and 
the speaker also proved itself capable of revealing 
the different ambience and acoustics present on 
a variety of recordings. 

Rock programme was reproduced with a lively, 
tuneful beat and some panelists remarked that 
the sound 'grew on them' as the tests proceeded. 

A slight muddiness and graininess was how­
ever present in the reproduction, as well as a 
touch of fundamental bass overhang, but none 
of these effects were at all serious. 

LAB REPORT 
Pair matching was good, as judged by the I 
metre responses. A narrow notch was present 
at 5 kHz but did not appear to affect the results, 
and overall the response was pretty flat with a 
well tuned bass extending to 50Hz, -6dB, 
which is average for the type but with a well 
damped and slow rolloff. Sensitivity was high 
at 90dB/W, providing good levels from as little 
as lOW and a rather loud 105 dBA from the 
lOOW per channel maximum input power. 
Grille effects were negligible. 

At 2 metres the lateral off-axis responses were 
fine but the speaker was clearly a mite critical 
in the vertical plane. Dips were recorded at 15 ° 

above and below so accurate beaming to the 
listener would be important with this mode; 
±3dB limits comfortably covered the 50Hz to 
15 kHz range. 

Room averaged, the speaker's fine overall 
balance could be appreciated. The bass was uni­
form to 45Hz and well integrated while the 
treble showed a correct and gentle rolloff towards 
the extreme frequencies. 

At the 96dB sound level distortion was quite 
low, particularly above 500Hz, and at 86dB the 
results were especially good. Impedance averaged 
12ohms and possessed no low levels at any fre­
quency, so the 352 should be particularly easy 
to drive, and as such presents a 'kind' amplifier 
load. 

CONCLUSIONS 
This well-finished and constructed speaker is 
sensitive, low in distortion, accurate in balance, 
more reasonably faithful to the programme fed 
it, and will also provide good stereo effects. I t  
is  tonally well balanced and can provide high 
sound levels, being easy to drive and capable 
of extracting good results from any decent ampli­
fier. Reauditioned in 1985 , the 352 continued 
to set a decent standard, and despite increasing 
competition retains recommendation for 1986. 
Rc!LlSSI'Ssd. F1nr rt.Tit'\! (.'(/ /983. Curre>m r�·pin1l pnce £25�1 
For graph references see issue Nu 41 
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MONITOR AUDIO R 700MD 

H i-Fi Choice reviewed an earlier 
R700 in a previous edition, but 
the model was withdrawn shortly 
before publication with the 
consequent removal of the pre­

pared review. (It still appeared in the comparison 
chart, however.) E xtensively revised since, the 
latest R700 comes with an MD (metal dome) 
suffix stressing the inclusion of a new 2 5 mm 
hard dome tweeter, an aluminium unit specially 
made by SEAS for Monitor Audio. Sensitive to 
handling damage, a steel mesh grille protects 
the fragile diaphragm. 

This is a compact two-way system with an 
enclosure volume of I 1.5 litres, tuned to 60Hz 
by a rear-mounted ducted port of sensible size, 
50mm in diameter and 75 mm long. The 
bass/mid unit has a 190mm diecast frame and 
a 130mm flared polypropylene cone with an 
inverted half-roll synthetic surround. This is 
integrated electrically with the 2 5 mm dome 
treble unit by a simple two-element crossover 
network, an electrolytic capacitor to the tweeter 
and a ferrite-cored inductor to the bass. Ulti­
mate rolloff slopes will approach 12dB/octave, 
second order, but considerable overlap of driver 
outputs will occur in the crossover region. 

The enclosure has a chipboard shell, with 
front and back panels in 17mm MDF, and the 
review samples came finely fii1ished in a real 
black ash veneer. T he grille frame is made of 
llmm MDF, rebated to reduce unwanted diffrac­
tion effects. Internal absorption is handled by 
a polyurethane foam lining. Hard-wired inter­
nally, the '700MD combines 4mm socket/bind­
ing posts for electrical connection. Custom 
stands are made for the system, and the loud­
speakers will probably sound best sited fairly near 
to a rear wall, though this will depend to some 
extent on personal taste and room acoustics. 

SOUND QUALITY 
Scoring above average in the blind listening 
sessions, the R700MD was commended for its 
'lively' detailed nature. While not particularly 

MONITOR AUDIO L TD, 34 CLIFfON ROAD, CAMBRIDGE. 
· --TEL (02 2 3) 2 46344-- · 

low in perceived coloration, showing some 'boxi­
ness' and 'forwardness' through the midrange, 
the speaker proved capable of conveying some 
of the 'life' and 'drama' in the test programme. 

The bass tended towards 'dryness', and lacked 
real extension to low frequencies. But in recom­
pense it was quite 'punchy'. Stereo images were 
quite well staged, with good focus and a good 
sense of space and atmosphere. The treble 
reached a notably good standard, showing an 
'open', clear quality, free from 'grain' and well 
extended to the limit of audibility. However, in 
balance terms the 700MD did show some upper 
mid-range 'forwardness'. 

LAB REPORT 
Measured at I metre, the R700MD showed a 
good sensitivity of close to SSdB/W, and conse­
quently its power handling of up to 75 W per 
channel means satisfactory sound levels will be 
produced with as little as 12 watts per channel. 
Maximum sound levels of 102 dBA are possible 
from a pair in a typical room at full wick . 

The reference response shows several alterna­
tives. The solid line gives the axial output with 
the grille fitted; the fine dotted line shows the 
effect of detaching the grille; the dashed res­
ponse shows the output when the microphone 
was lowered to the bass/mid axis. Taken overall 
a rising trend may be seen through the midrange, 
200Hz to 1kHz, with output falling to -6dB at 
62 Hz in the bass. 

At a 2 metres microphone distance with res­
ponse averaging, the significant driver output 
overlap resulted in an erratic set of off-axis 
curves. However, taken overall the trend was not 
so bad, and reference to the computed room 
curve showed that the forward energy was quite 
well controlled above 1kHz,  confirming the 
listening test result. Note that the tweeter 
peaked some 12 dB around 2 6kHz, but this 
should be inconsequential. On the room curve 
the bass was fairly well maintained down to 
50Hz, but was mildly deficient in general terms. 

Never falling below 6.4ohms, the 700MD 

represents an easy amplifier load. As regards 
distortion it was unimpressive below 5 00Hz at 
96dB, but was excellent at higher frequencies. 
By 86dB the results were fine throughout the 
range, averaging 0 . 3% overall. 

CONCLUSIONS 
Representing a considerable improvement over 
last year's  withdrawn model, this lively and com­
municative loudspeaker was well represented 
and features a fine treble range. Bass extension 
was limited, having been traded for good sensi­
tivity. Despite an untidy set of off-axis responses, 
this speaker did pretty well on audition, and as 
such justifies recommendation. 

GENERAL DATA 
S ize (height X width X depth) ______ ); x Z I.S x Z;cm 

Recommended ampl ifier power per channel 

(for 96dBA min imum rer pair at 2 metres) ___ (l2) - 7 50W 

Recommended placement ______ stands 0.4m from wall 

Frequency response, within ±JdB, at 2 metres ___ see graph 

Low frequency rolloff ( - 6JB point) ar I metre 62Hz 

Voltage sensitivity 

(ref. 2 .83V, or l W  into 8ohms at I metre) ____ ,87 . 5dB/W 

Approx imate maximum sound level (pair) at 2 metres _ IOZdBA 

I mpedance character ist ic  (ease of drive) _____ very good 

Forward response uniformity  fairly good 

Typical pr ice per pair, inc VAT _________ .£269 

PERFORMANCE SUMMARY 
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Bass extension 

Loudness 

TECHNICAL 

0 

For graph references see issue No 46 
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MORDAUNT SHORT MS lOO 
MORDAUNT SHORT L TO, DURFORD MILL, PETERSFIELD, HANTS G U31 5 AZ. 

· --TEL (0730) 8072 1 -- · 

The MSJOO is an upmarket miniature 
in real wood veneer. The finish is 
excellent and the box rigidly con­
structed, but the grille baffle is a 
thick unrebated structure, which, as 

M-S themselves admit, is best detached for seri­
ous listening, The speaker can be supplied with 
optional matching stands, which bolt securely 
to the underside, and optimum placement is said 
to be close to the rear wall of a room. 

This speaker is unusual in its use of a custom­
made 170mm frame size bass unit using a 
120mm rigid pulp cone, which is designed to 
operate without a crossover network. In this 
sense everything up to 5 kHz is fed direct and 
unobstructed to the bass/mid unit. A simple 
crossover network allocates a sensible propor­
tion of the remaining 1 Vz octaves to the 19mm 
Audax plastic cone/dome tweeter. 

Damped by a dense fibre filling, the sealed 
box volume of 8Vz litres tunes the system reson­
ance to 75Hz. Positec overload protection i' 
fitted, a self-resetting system using special posi­
tive remperatuce coefficient links which change 
from a very low to a high resistance once � 
continuous averaged current is exceeded; fast 
transients are unimpaired. 

SOUND QUALITY 
In the past I have favoured the use of a small 

104 

passive equaliser with this system to help correct 
a degree of forwardness in the mid range. Con­
versely other listeners both here and in their 
own homes, have decided to leave it 'un­
touched'. 

In this unaltered state the MS/00 performed 
quite well on the subjective tests. 

The mid was clearly prominent with some 
associated 'shout' but it proved possible to adjust 
to this provided that it was not played too loud. 
It offered in return a high level of transparency 
and detail throughout the frequency range, an 
aspect which, despite its near-to-wall location, 
gave considerable depth to the stereo image, 
while recorded ambience was also read well. The 
overall balance was tidy, with fair bass exten­
'ion and low coloration (mid area excepted here) 
while stereo images were well focused. 

LAB REPORT 
At 1 metre under anechoic conditions, the refer­
ence response showed a well damped low fre­
quency range while the output gently climbed 
to 800Hz. A hove this range the output was uni­
form, levelling out at 88dB/W, an average sensi­
tivity. The -6dB low frequency point was at 
80Hz bur the roll off rate was desireably shallow. 

Out at 2 metres, the forward response family 
confirmed the broad mid forwardness, and 

showed excellent responses laterally off axis. In 
the vertical plane the loss at  '15 ° above' was 
more serious than usual suggesting the use of 
fairly high stands, which indeed M-S can supply. 

At 96dB sound level, the distortion was about 
average at I% second harmonic, and rather less 
third harmonic. By 86dB both had settled at 
the 0.3% level over most of the range except 
above 14kHz where some minor high frequency 
resonances distucbed the results. 

The suggested amplifier power range is 15 to 
50 watts, the latter providing reasonable sound 
levels of up to IOOdBA for a stereo pair in a 
typical room. The MS lOO was rated as an easy 
amplifier load with a non-reactive trend and an 
average impedance value. 

CONCLUSIONS 
The 'official' rating based on the test results 
would indicate a 'worth considering' verdict, but 
I feel that this loudspeaker's particular strengths 
in terms of immediacy, srereo focus and depth, 
all outweigh its tonal balance weakness. While 
I must suggest a careful audition prior to pm­
chase, I also feel that this well made speaker de­
serves recommendation. 
R!!as_\�.\-'t!d. Fi1·<t r<'t'it'H't>d 1985. Currnll l)'/-'iUII /nice 1:.179 
FoT gmph reference.\ see is.1u.e No 41 

"They are beautiful product• 
and could prove just what you are after sonically." 
.'.'1'1\' /liFi S1J1111d lul1· '117 •( ;!'(Jf).-!1' l:"nfll·isl Jr· 

Dl1RI-fAM 
" ... it presents music in a positive 
and detailed manner." 
" ... the Durham offers a standard of performance that belies its modest price." 
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ROGERS LS2 
SWISSTONE ELECTRONICS L TD, 310 COMMONSIDE EAST, MITCHAM, SURREY. 

--TEL 01-640 2172-- · 

This very compact loudspeaker may 
be considered as having grown out 
of the litrle LSJ, which it nuw re­
places. With a 10 .5 litre internal 
volume, the proportions are im­

proved , and this should reduce box coloration. 
The cabinet is nicely veneered in real walnut, 
and has a decent chamfered grille baffle with 
an MDF board front panel. Plain chipboard is 
used for the rest of the carcass. Reflex-loaded , 
the box is tuned to 60Hz by a decently sized 
port, 50mm diameter by I !Omm long. 

In this two-way system, bass and midrange are 
handled by a Rogers-built polypropylene-coned 
unit, constructed on a 1 1 0mm pressed steel 
frame. High thermal power handling is obtained 
via a Kapton motor coil former. A five-element 
crossover of nominally lSdB/octave slopes is used 
to divide the frequency range at around 3.5kHz,  
with the treble register handled by a l9mm soft 
plastic dome unit of good dispersion. 

The enclosure is undamped , but the bass unit 
is partially decoupled to reduce the transmission 
of driver frame vibrations to the cabinet panels. 
Electrical connection is made via 4mm socket 
binding posts and the overall constructional 
quality is very good . 

SOUND QUALITY 
Scoring well above average on the panel test, 

the LS2 has improved on the earlier LS 1 result. 
Some panel variation was noticed in the results, 
however, suggesting a mildly biased speaker 
'character'. It was weaker on rock material and 
lacked full dynamic pm;er, but nonetheless 
sounded tidy and coherent throughout the fre­
quency range. 

Coloration was fairly low, though the bass did 
not achieve a clean 'slam', the mid could show 
mild upper range hardness, and the treble a hint 
of 'sizzle'. 

On the plus side, it sounded well balanced 
with good detail, fair clarity, reasonable depth, 
and good stereo focus. Bass was tidy but low bass 
was rather muted . 

LAB REPORT 
A low sensitivity of 86.5dB/W was recorded , 
which suggests a minimum power input of 
2 5-30W per channel; 150W is a sensible maxi­
mum power input, though it survived much 
higher levels without complainr. Maximum 
sound levels of 100dBA will be possible from 
a stereo pair. 

With the grille removed the response was 
smoother in the upper range. The curve was 
somewhat unbalanced , the trends suggesting the 
extraction of all that was available from the 
main driver. Well tuned, the bass extended to 

ROGERS LS6 

a respectable rolloff at -6dB,  51Hz . 
Measured out at 2 metres, the speaker showed 

a respectable set of forward and off-axis responses 
which confirmed its generally balanced and well 
integrated nature. A 60Hz to 20kHz frequency 
range was easily met for the quoted ±3dB limits. 

A 96dB sound level was some task for this 
system, yet good distortion results were obtained, 
averaging 1% second and 0.3% third right down 
to 50Hz.  At 86dB the results improved to a 
surprisingly good level. Just dipping to 6.4ohms 
amplifier load , rated very good . 

With the forward response computer averaged 
in the listening room, this speaker's pedigree was 
confirmed. Low bass did rolloff quickly below 
50!-lz and the treble was a touch forward , but 
the overall result was distinguished by its notably 
even nature. 

CONCLUSIONS 
Another finely crafted design from the hand of 
Richard Ross at Rogers, the LS2 stands as a 
neutral miniature offering good power ha�dling, 
fine stereo and encouraging sound quality. Best 
suited to classical programme, this design is con­
fidently recommended . 

f-(n graph references see issue No 41 

SWISSTONE ELECTRONICS L TO, 310 COMMON SIDE EAST, MITCHAM ,  SURREY. 
· --TEL 01-640 2172-- · 

The LS6 slots in below the LS7T, and 
offers a similar basic package in 
terms of size but at a lower price. 
A newly developed polypropylcne 
cone is used for the bass/midrange 

unit, built on steel frame and fitted with a gener­
ous magnet. The treble is handled by l9mm soft 
plastic SEAS dome unit, crossing over at around 
3.5kHz. 

Standing 51 cm high, this speaker is suited to 
free space mounting on solid stands. The 23 litre 
enclosure is reflex-tuned to 50!-lz by a 50mm dia­
meter port; the inrernal section is slant-cut to 
an approximately llOrnm length. Reflexing gives 
a fourth order bass respunse but in fact this 
system is fifth order, achieved via a 440J1F series 
capacitor. 

The high quality crossover network is essen­
tially to a third order pattern and is built using 
excellent components. 

Built from plain chipboard , the enclosure has 
an MDF driver baffle with a chamfered purr 
opening and grille baffle. 

The constructional quality and standard of 
finish is high. Electrical connection is via 4mm 
socket/binding posts. 

SOUND QUALITY 
Scored with great consistency by the panel, the 

LS6 achieved a very similar rating to the LS2 , 
though with superior bass extension and power 
handling. The '6 was found to be very well 
balanced with a transparent, informative mid , 
and an open, 'airy' nature. Stereo depth was 
quite well developed , with good width and 
image focus. 

Quite lively and dynamic, coloration was 
generally low. While the upper treble could 
sound 'grainy' on occasion, when re-auditioned 
for 1986 the overall midrange balance and the 
bass tuning were both significantly improved . 
It handled high powers well, showing a convinc­
ing superiority here over the LS2. 

LAB REPORT 
At the reference l metre microphone distance, 
set on the median driver axis, this speaker pro­
vided a very uniform, well controlled response. 
There was no difficulty in establishing a sensi­
tivity at a solid 87 . SdBIW. With the grille off 
the response met ±2dB limits from 55!-lz to 
16kHz,  very creditable with a -6dB low fre­
quency limit at 50!-lz , about average for the price 
and size. 

Out at 2 metres, this speaker's fine driver out­
puts are excellently integrated , producing a first 
class set of off-axis responses. 

In the listening room the forward energy was 

finely balanced above 80Hz but bass was also 
up a few dB at the 50Hz system resonance, fal­
ling quickly at lower frequencies. A lower system 
tuning frequency could improve matters here. 

Driven to 96dB sound pressure, the speaker 
offered moderate distortion levels, averaging a 
good 0 . 3  to 0 . 4%.  At the 86dB level, the fre­
quency range above 100!-lz averaged a fine 
0.25% . 

With a J50W maximum power handling, this 
speaker will provide generous sound levels up 
to l04dBA in a typical room. Conversely, as 
little as !SW will produce enough volume for 
normal purposes. The sensiri vity was not com­
promised by the impedance characteristic, 
which showed an easy Sohm amplifier load. 

CONCLUSIONS 
This honestly built loudspeaker has achieved 
sufficiently high standards in both laboratory 
and listening tests to qualify for strong recom­
mendation. With its neutral balance, smooth 
response, fine stereo and a consistent off-axis 
uniformity, it also provided low distortion as well 
as good power handling into the bargain and 
merits a Best Buy rating. 

1\t:a_\)<'.�st.'d. Fmt rnicaed 1985_ Current typical prict' £:.240. 

For graph references see issue No 4 1  
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SONY APM20ES MKII 
SONY (UK) L TO, SON Y HOUSE, SOUTH STREET, STAINES, MIDDLESEX TW18 4 PF. 

· --TEL STAINES (07 84) 61688-- · 

S ony first applied its Accurate Pistonic 
Motion (APM) drivers in the upmar­
ket Esprit  speaker  range. The 
APM22ES then made this planar 
driver technology available at the 

£200-£250 area .  The APM20ES reviewed here 
is a hybrid , marrying a true APM mid/bass driver 
with a metal dome tweeter dressed to look l ike 
the 25mm square tweeter of the '22, and enter­
ing the UK market at a competitive £150. 

The Japanese built 140mm square mid/bass 
driver is a remarkable piece of engineering in 
a speaker at this price. Rather than a conven­
t ional cone, an inverted 'quadropod' thin alu­
minium pressing moves a diaphragm made in 
exceptionally l ight aluminium honeycomb 
material. The die-cast chassis seen in the 
APM22 is not used here, but the pressed-steel 
basket has been damped with mastic panels. 
The tweeter is a 2 5 mm aluminium dome with 
a doped fabric suspension. 

The cabinet is built throughout in 18mm 
chipboard ,  and fin ished in good quality wood­
grain vinyl .  The front vertical edges are rounded. 
The mid/bass driver, somewhat unusually, is 
reflex-loaded by a rectangular port equivalent 
to an ample 5 7 mm diameter, backed by an 
angled 95mm duct . 

The speakers are built - or as Sony would 
have it 'tailored' - to impressively high stan­
dards in Sorry's German Wega factory. A good 
quality crossover g ives second-order slopes and 
some driver equal isation . B inding posts which 
will accept 4mm plugs complete the picture.  

SOUND QUALITY 
The APM20ES immediately impresses with its 
confident reproduction of space and acoustic, 
providing good stereo despite its rather 'positive' 
perce ived balance. The low end of this speaker 
is 'rich' and a little forward but always tuneful . 
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David Prakel 

Bass is not oppressive leaving the sound with 
plenty of air. 

Good midrange definition is spoiled by a 
touch of sibilance, which hardens into stridency 
when the speaker is pushed hard. Played very 
loud the speaker can be a l i ttle 'shouty', but this 
is not a great problem considering the price 
being asked. 

Overall this loudspeaker strikes the l istener 
as a very smooth, well- integrated performer 
setting a standard at this price point which 
equals, if not betters , many of the competing 
special ist UK designs . Stand mounting in free 
space suited it best ; positions close to room 
boundaries tended to emphasise the already 
generous bass . The grille frames are cleverly de­
signed to stand off from the baffle and the grilles 
had surprisingly l ittle effect on the sound - if 
anything, smoothing the top end somewhat. 

LAB REPORT 
Reflex loaded and tuned to 62Hz, sensitivity was 
rated marginally below average at 86dB/W. 
Good pair matching was noted to within 
±0.5dB. The -6dB low frequency cutoff was 
measured at 50Hz,  respectably low for such a 
compact design. 

The an echoic forward response curves showed 
a s l ight 'hole' between the drivers at 2.8kHz, 
though this seems to be of l ittle subjective 
importance, unless l ending a certain detached 
brightness to the treble.; The off-axis anechoic 
traces showed excellent dispersion, confirming 
the abil ity to produce a generous and stable 
stereo 'fil l '. 

At 96dB sound pressure levels the expected 
second harmonic port d istortion was noted with 
a second hump based on 200-300Hz, no doubt 
adding that 'generosity' and 'forwardness' to the 
upper bass. A 1kHz distortion peak was l ittle 
reduced at the lower 86dB level - this could 

wel l  be evidence of the 'shouty' quality noted 
at high levels. The impedance curve dipped to 
5ohms at IS0-200Hz but was otherwise well con­
trolled, the load being rated as average. 

The computer-averaged in-room plot shows 
excellent integration and a smooth rol loff with 
perhaps some detachment of the mid/bass region 
though room effects could wel l  predominate 
here. An excellent high end response however. 

CONCLUSIONS 
With design input from the UK, Sorry has pro­
duced a much improved second ser ies  
APM20ES with a forthright sound possessing 
lively bass, excellent treble clarity, easy driving , 
and surprisingly good stereo performance. 

A thoroughly attractive compact speaker, 
widely available, with no serious shortcomings 
and many strengths , the APM20ES c learly de­
serves a Best Buy rating. 

Author Martin Colloms ' involvement as design 
consultant finds David Prakel writing this review, 
based on his own interpretation of the lab and 
listening data. 

GENERAL DATA 
Size (height x width x dcpth) _______ 43 x 2 5 x 29cm 

Recommended amplif ier  power per channel 

(for 96JBA minimum per pair at 2 metres) ___ (IS) - 7 5 \V  

Recommended pl<�ccmenr ______ 40cm stand, free sp<:acc 

Frequency response, w ithin ±JdB. at 2 metres _SOH: to 20kH: 

Low frequency roUuff ( - 6dB point) at l metre ____ ;OH: 

Voltage sensit ivity 

(ref. 2 .8 J V, or lW into 8ohms <H I metre) _____ 86dB/\V 

Approximate maximum sound level (pair) at 2 metres _ l OOdBA 

I mpedance characteristic (case of drive) ______ average 

Forwan.l response uniformity ________ excellent 

Typical price per rair, inc VAT _________ .£150 

For graJJh references see issue No 46 
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SONY APM22ES 
SONY (UK) L TO, SONY HOUSE, SOUTH STREET, STA JNES, MIDDLESEX TW18 4PF. 

· ---TEL : STAINES 61688-- · 

The APM22 is built in Germany at 
Sony's Wega plant, using two 
Japanese drivers , a 220mm square 
bass/mid and a 25 mm square treble, 
both with extra l ight , strong alu­

minium honeycomb diaphragms.  The bass driver 
is built on a fine die-cast frame and is fitted with 
a generous magnet,  and a high quality five­
element crossover is used . The 30 litre enclo­
sure is reflex tuned by a rectangular port 7 5 mm 
deep, its 44 square centimetre area equivalent 
to a generous 7 . 5 cm diameter aperture. 

Finished in vinyl laminate, the solid enclo­
sure has some bracing, and is built from high 
density chipboard .  Sensible 4mm socket/bind­
ing posts are provided for electrical connection, 
and this system will give its best on rigid stands, 
wel l  clear of room boundaries. 

SOUND QUALITY 
Scoring wel l  on the 1984 panel tests , the 
APM22 achieved a 'good plus'. This has been 
downgraded to a 'good' by the improved 1986 
standards, but is an impressive result nonethe­
less . The panel actually found little to criticise. 
The bass was powerful and tuneful ,  with a hint 
of excess, while the mid was a mite 'thin' and 
'forward', showing mild 'boxiness' as wel l .  The 
treble was j udged to be slightly bright but of very 
good quality. 

The APM22 sounded notably clear and clean 
with very good dynamics, an 'open' explicit 
presentation, and a pleasing transparency. Stereo 
images focused wel l ,  and both depth and the 
recorded acoustic were wel l  presented. The 
system handled high powers wel l ,  surviving 
300W programme with no l imiting, producing 
really high sound levels .  

Coloration, particularly of the 'cone' variety, 
was found to be quite low, which was appropri­
ate in view of the absence of cone diaphragms. 

LAB REPORT 
Reflex-tuned to 5 5 Hz,  the sensitivity was about 
average at 88 .5 dB/W. Pair matching was excel­
lent , to within ±0 .5dB, and the -6dB low fre­
quency cutoff was a respectable 46Hz - good 
for the size. The grille did not unduly affect the 
treble response, though its removal still gave an 
improvement. 

The 2 metres axial response was exemplary, 
meeting fine ± 1dB limits from 60Hz to 20Hz .  
The off-axis family of  responses looked tidy but  
the 3 kHz crossover dip in the vertical plane sug­
gests that the speaker should be near or directed 
towards ear leve l .  

At  96dB sound pressure level ,  distortion was 
pretty good, though rising to normal values 
below 200Hz;  it was much improved at 86dB, 
though a mild peak in third harmonic was 

evident at 1kHz .  Compression was poorer than 
expected at 2 .5dB but the intermodulation 
product was an excellent - 5 1dB. 

Dipping j ust below 6ohms at 170Hz, the 
impedance curve was otherwise well controlled, 
and will present no good ampl ifier with any 
problems. 

In the listening room, the computer-averaged 
response confirmed the l istening test results. 
The curve showed a well balanced output ,  with 
good integration and some moderate bass excess 
at 50Hz.  The treble was particularly good.  

C ONCLUSIONS 
The APM22ES is wel l  engineered, offers an 
essentially neutral , open, transparent sound, and 
is full  of detail and life. The response is wide, 
the stereo good and the distortion moderate, 
while sensitivity is above average. Furthermore 
it is easy to drive and usefully compact ,  inter­
facing well  with our l istening room. High sound 
levels of up to 105dB were also possible. 

Achieving Best Buy status in both 1984 and 
1985 editions, gradually improving overall stan­
dards since have resulted in regrading to a 
Recommendation for 1986 , though it is clearly 
still a major contender at its price point. 
Note: The author provided a private opinion on an 
earlier version of this model for the manufacturer. 
Reas�essed. First reviewed /984. Current typical price £249 
For graph references se-e issue No 4 1  
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SPENDOR PRELUDE 
SPENDOR AUDIO SYSTEM S  L TO, UNIT 4 7 STATION ROAD INDUSTRIAL ESTATE, HAILSHAM.  

· --SUSSEX BN27 2ER . TEL (0323 ) 843474-- · 

S pendor's Prelude has now superseded 
the more expensive SA2 from which 
it was developed . A vinyl-wrapped 
chipboard cabinet replaces the ven­
eered multi-ply of the SA2 , allowing 

a cost saving of some 30% , but with overall per­
formance very little changed. For completeness , 
this review includes comparison to the SA2 . 

The 28 l itre internal volume is reflex-tuned 
by a large ducted port, 7 5mm in diameter. The 
interior of the thin wall enclosures is damped by 
a bituminous cladding p lus an acoustic foam 
lining. While the SA2 had a superior foam 
grille, the Prelude is fitted with an attractive 
wooden framed construction . 

The Spendor-des igned high-power Bex­
trene-coned bass/mid unit uses a 40mm pole and 
massive magnet,  and is built on a strong die­
cast frame. The tweeter is a selected version of 
the once ubiquitous Audax 25 mm soft dome. 

A close-tolerance 8-element crossover marries 
the units at around 3 kHz,  with electrical con­
nection made by 4mm socket b inding posts in 
the SA2 , but the less worthy spring connections 
in the Prelude. Both systems are intended for free 
space positioning on open stands . 

SOUND QUALIT Y 
The Prelude listening panel scores were very 

promising, placing it in the 'good plus' category 
which is a fine result at the price. As with the 
other Spendor models, the midrange tonal 
quality and balance was a strong point , with 
voice and piano reproduced wel l .  Overall fre­
quency balance seemed accurate with a wide 
smooth response, while the bass was firm, and 
possessed quite good extension - if sl ightly 
'bumpy' or 'heavy' at times, it nonetheless 
showed low distortion and high detail . 

Good clarity and detail were evident every­
where, except in the lower mid where some 
cabinet 'box iness' and 'muddiness' were 
observed . The SA2 also suffered from this 
phenomenon though this time the result was 
an over-rich and almost chesty effect,  and in 
this respect the Prelude was ultimately preferred 
to the SA2 . 

Both gave fine stereo images with good stag­
ing and focus, plus impressive depth. Mild sibil­
ance as well as a little 'slurring' was however 
observed in the treble. 

LAB REPORT 
At 1 metre an above average 88dB/W sensitivity 
was recorded, and the bass was perfectly tuned 
to rolloff at 48Hz,  -6dB. With a fine 200W 
maximum power handling a stereo pair is 

SPENDOR SP2 

capable of a substantial 105dBA sound level in 
a room .  Pair matching was very good . 

At 2 metres the design demonstrated a very 
even, well-integrated forward characteristic, the 
overall trend being that of a gentle downtilt with 
increasing frequency. Limits of :t 3dB were com­
fortably met from 5 5 Hz to 20kHz . 

Bass in the l istening-room computer-averaged 
response was slightly uneven , and mildly 
prominent at 50Hz. The mid was broadly uni­
form, with a sl ight presence dip evident before 
the treble rolled gently away. 

Driven to a 96dB sound level ,  fine distortion 
results were demonstrated,  averaging 1% at low 
frequencies and reducing to 0 . 3% above 500Hz. 
At 86dB the distortion improved considerably. 
Averaging 13ohms, the impedance fell to a mini­
mum of 6 . 7 ohms in the treble, so the system 
may be classed as an easy ampl ifier load . 

CONCLUSIONS 
Good sensitivity, a smooth natural sound and 
fine stereo, have all been confirmed in recent 
(1986) auditioning . The extremely attractive 
price ensures that the Prelude merits a Best Buy 
rating. 
Reassessed. Firs1 reviewed 1 983 .  Current rypical prier: £320. 

For graph references see issue No 4 1  

SPENDOR AUDIO SYSTEMS L TO, UNIT 4 7 ,  STATION ROAD INDUSTRIAL ESTATE, HAILSHAM, 
· --SUSSEX BN27 2ER . TEL (0323) 843474-- · 

W ith the original BC1 and its 
v irtual successor the SP 1 
well establ ished, Spendor 
has been researching a less 
expensive 30 litre alternative 

for a few years now. The SA2 came first, to some 
degree then eclipsed by the superior and cheaper 
Prelude. Now, developed from the SP1 and . 
sharing that fine model's 200mm polypropylene 
coned bass-mid unit , we have the SP2 . The 
treble is handled by a special vers ion of the 
establ ished Scan 02008 tweeter, a 19mm soft 
dome offering a superior performance, and in 
this case, ferro-fluid damped . Optimum pos­
itioning is in free space, on 40-50cm high stands. 

The finely veneered enclosure is critically 
balanced by an optimum choice of chipboard 
grade and thickness , the panels b itumen 
damped internally. This is a reflex loaded design, 
tuned to 3 3 Hz,  and the ducted port is internally I 
damped by a foam lining absorb ing the higher 
resonant modes in the duct .  

SOUND QUALITY 
On test the SP2 achieved a very high ranking 
position, only a little behind that of the SPJ . 

108 

Stereo images were wel l  focused, and showed 
very good width and depth . Well balanced 
tonally, the response sounded very uniform , 
though with a touch of 'softness' in the low bass 
despite good extension . In the upper mid, a hint 
of 'hardness' was noted, plus sl ight 'wispiness' 
in the high treble. 

In the Spendor tradition , the SP2 offered a 
highly articulate, detailed midrange. Dynamics 
were presented wel l ,  the system sounding open 
and relatively uncoloured.  Just a touch of 
'boxiness' was present in the low midrange, but 
even this was much less than usual. 

LAB REPORT 
Reference sensitivity was about average at 87dB 
while the axial frequency response showed a 
highly uniform characterist ic ,  :t2.5dB 50Hz to 
15kHz.  The bass was wel l  extended , reaching 
45Hz,  -6dB. 

A minimum power rating of 15W was indi­
cated , while the SP2 coped with up to 150W 
peak programme, generating decent sound levels 
of 104dBA from a pair in a typical room. The 
impedance curve showed an easy load. 

At 2 metres,  the :t 3dB response was a wide 

48Hz to 20kHz ,  with the set of forward responses 
showing quite excellent uniformity. The slightly 
down-tilted response is typical of subj ectively 
well balanced compact box systems. In the 
listening room the speaker showed an even, well 
balanced characteristic with good power down 
to 30Hz. Integration was very good through the 
frequency range. 

At the high 96dB sound leve l ,  the distortion 
above 150Hz held to a moderate 0 .4%,  bar some 
minor clutter above 100Hz. With level reduced 
to 86dB, third harmonic averaged 0 .25 % ,  
second 0 . 1 % ,  both fine results .  

CONCLUSIONS 
Spendor now have their compact 30 litre 
monitor. Offering great consistency and 
accuracy, it slots in neatly below the SP 1 ,  
conceding little to that respected , larger model .  
With its natura l ,  extended response, low 
coloration, wide dynamic range, easy amplifier 
loading and very fine stereo, the SP2 is a class 
winner and may be strongly recommended. 

Reassessed. Firsl rl?tliCtt'ed / 985 .  Currcnr cyp1ca/ prict: £420. 
For graph references see issue No 41 
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TANNOY MERCURY 11 
T ANNOY PRODUCTS L TO, THE BILTON CENTRE, CORONATION ROAD, CRESSEX INO ESTATE, 

· --HIGH WYCOMBE, BUCKS. TEL: (0494) 450606-- · 

Tannoy have enjoyed a very success­
ful run with the Mercury and over 
the past year or so have produced 
an upmarket derivative called the 
M20 Gold .  1986 sees the introduc­

tion of a new Mercury, incorporating significant 
design stages. The cabinet has been reshaped 
and is now taller, while the Audax soft dome 
tweeter has been replaced by a Tannoy soft 
plastic dome design. The polypropylene-coned 
bass unit has undergone continued develop­
ment , while other changes relate to the low fre­
quency tuning and the crossover network. 
Essentially, this may be regarded as a new loud­
speaker. 

The new Mercury II is a compact two-way 
model with a 20 l itre internal volume, reflex­
tuned at low frequencies by a 50mm front port , 
105 mm long. The bass unit is energised by a 
generous magnet and has a 155mm flared cone 
on a 235 mm pressed steel frame, whose central 
area has been reinforced to prevent flexure. 
Mounted on a specially cast asymmetric plate, 
the tweeter employs a 25mm polyamide dome. 
The high quality crossover is built for simplicity 
and clarity and designed to 12dB/octave slopes 
with good qual ity .components. Though the 
crossover is hardwired, spring c l ips are used to 
connect the drivers. Connection to the system 
is by 4mm socket/binding posts. 

Built mainly from vinyl walnut 14mm chip­
board stock, the enclosure includes a circum­
ferential brace between the two drivers , and a 
l ining of acoustic fibre. On our sample the grille 

· was unrebated, and for critical l istening is better 
left off. Ideal placement is in free space, on open 
stands around 3 5 -45cm high. 

SOUND QUALITY 
The Mercury II scored well in the l istening tests, 
substantially beyond its price expectations and 
v irtually repeating the success of the original 
Mercury in its day. The sound was well balanced, 
uniform, and wel l  integrated. Coloration was 

J l O 

moderate and generally well disguised;  some 
mild 'boxiness' and 'thickening' on piano was 
noted, plus a touch of 'grain' and 'edge' in the 
treble. 

The bass was very competent ,  showing fair 
extension and good control .  Stereo images were 
well focused with a fair measure of depth and 
transparency. While no significant aberrations 
were detected in the subjective frequency res­
ponse, a couple of pane lists felt that this speaker 
was mildly 'soft' and undynamic,  though their 
scoring did not appear unduly affected by this. 
Driven by clean source material ,  the Mercury 
II performed equally well on rock and classical 
sources, both CD and analogue. 

LAB REPORT 
A good sensitivity of 88 dB/W was easily estab­
l ished from the smooth axial response at 1 
metre. The bass was quite wel l  extended to 
5 5 Hz ,  -6dB, but the sensitivity was somewhat 
compromised by the dip in load impedance at 
high frequencies, to 3 .8ohms over a short stretch 
around 6kHz; elsewhere the impedance averaged 
an easy 8ohms. A 10 watt minimum amplifier 
power is suggested , while the speaker performed 
ably on inputs up to !SOW, permitting peak 
sound levels of up to 103dBA. 

The forward responses measured at 2 metres 
looked very tidy, with excellent integration seen 
in the forward axes. Frequency response limits 
of ± 3 dB were easily met from 5 5 Hz to 20kHz. 
Some distortion rise was noticed around 200Hz, 
to 3o/o second harmonic at 96dB for example, 
with a similar anomaly on the third harmonic. 
Tuned to 40Hz ,  the system handled low fre­
quency power wel l ,  only showing more serious 
distortion at high powers and below 3 0Hz. 

The Mercury proved to be as well balanced 
as it sounded on the computer-averaged room 
measurement, right down to 30Hz in the bass. 
A mild prominence was evident at 1kHz, but 
otherwise the curve was most presentable. 

CONCLUSIONS 
The original Mercury was notably well balanced, 
providing competent all-round performance 
with a sensible blend of modem loudspeaker 
engineering. The new Mercury is even better 
balanced, has better response uniformity and 
lower distortion , while the price is barely greater 
than when the speaker was first introduced in 
real terms. This genuine allrounder represents 
an exceptionally accurate free-space system for 
the money, and merits a Best Buy classification. 

Note: The author provided a private opinion on an 
earlier version of this model for the manufacturer. 

GENERAL DATA 
S ize (heighr x width x depth) ______ 5 0 x 2 5 x 23.5cm 

Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) ____ (lO) - lSOW 

Recommended placement ______ open stands, 45cm 

Frequency response, w ithin ± 3dB, at 2 metres _5 5 H z  to 20kHz 

Low frequency rol\off ( - 6dB poim) at 1 metre ____ 5 5 Hz 

Voltage sensitivity 

(ref. 2 .83V, or lW into Sohms at I metre) _____ ,88dB/W 

Approximate maximum sound level (pair) at 2 metres _ l03dBA 

I mpedance characteristic (ease of drive) ______ ,good 

Forward response uniformity excellent 

Typical price per pair. inc VAT ________ __>.150 

PERFORMANCE SUMMARY 
SUBJECTIVE 

Stereo 

Bass 

Tonal balance 

Coloration 

Ovemll 

Forward response 

Ease of drive 

Sensitivity 

Bass extension 

Loudness 

TECHNICAL 
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TANNOY VENUS 11 
T ANNOY PRODUCTS L TD,  THE BILTON CENTRE.  CORONATION ROAD, CRESSEX IND ESTATE, 

· ---HIGH WYCOMBE,  BUCKS . TEL: (0494) 450606-- · 

Tannoy's Mercury is an established 
'Best Buy' speaker; in a higher 
price and qual i ty category, the 
Venus is somewhat larger, with an 
internal volume of around 30 litres 

as against the Mercury 's 19 l itres ,  and comes in 
a real walnut veneer fin ish . It has a substantial 
6cm diameter and 6cm deep port , reflex tuning 
the enclosure to 48Hz.  

Both drivers are made by Tannoy and com­
prise a 2 5 mm plastic dome tweeter with a 
2 10mm bass/midrange, the latter with a generous 
magnet ,  a steel frame and a critically flared 
polypropylene cone. 

The sturdy enclosure is built of 19mm chip­
board ,  b itumen damped and with interior ab­
sorbent . The drive units are ' t ime al igned', in 
that the treble signal passes through a time delay 
network to synchronise it with the midrange, 
while the crossover is a basic 12dB/octave type ;  
includ ing the t ime delay network , a total of  16 
elements are employed.  The 9mm thick grille 
panel is unrebated and is probably best left off 
to get the best results .  

SOUND QUALITY 
Scoring a substantial 'good plus' the Venus has 
done well on audit ion . I t  was felt to be wel l  
balanced, with an  extended wide range response 
and a touch of bass excess.  Coloration was 
comparat ively low, while the sound was con­
sidered both 'open' and 'sweet'. A touch of 'grain' 
was occasionally noted in the treble. 

The stereo imaging was fine, the speaker 
demonstrating good perspectives with fine depth 
and ambience as well as good focus and stage 
width. Coloration was comparat ively low, with 
j ust a touch of 'plastic cone' and some mid 
'boxiness'. I t  handled high sound levels wel l ,  
surviv ing a respectable 300W peak programme 
and sti l l  sounding c iv i l ised and wel l  controlled. 

LAB REPORT 
This speaker demonstrated an average sensitiv ity 
of 86 .5dB/W. Low frequency rolloff was at 47Hz, 
good for the size and price, while pair matching 
was also good, with an absolute difference of j ust 
ldB overal l .  The axial response was quite 
smooth , and better still with the grille detached. 

A mildly downtilted response was indicated , the 
overall trend meeting ::t 2 .5dB limits from 50Hz 
to 20kHz, gr i l le  detached . 

With 200W power handling capac ity, maxi­
mum sound levels of l04dB should be poss ible 
from a stereo pair, particularly as the impedance 
does not fall below 6 . 4ohms , al lowing an 8ohm 
rating for this wel l  balanced des ign . Driven to 
96dB, distortion was higher than expected , 
though mainly innocuous second harmonic. At 
a reduced 86dB leve l ,  it  improved to a 'satisfac­
tory' leve l .  

Out  a t  2 metres, the off-ax is response showed 
excellent integrat ion , with the benefits of time 
alignment fully real ised . This was as perfect a 
medium-s ized two-way speaker as I have seen . 

CONCLUSIONS 
Smooth and sweet was the panel's impress ion 
of this well finished and carefully built loud­
speaker. I t  does most things pretty well and is 
also easy to l ive with. Its subt lety and good 
stereo pleased the panel ,  whose scores suggested 
a firm recommendation . 
R!:!as.sessed. Firsr ret1iew•:d /985. Cum�rtr c:·picdl (met: £270. 

THE UL TIMA TE R O OM 
(The Audio Specialist Division of Cosmic) 

250 STATION ROAD , ADDLESTONE , SURREY 
(0932) 57960/5 1 753 

O PE N  7 DA V S  A W EE K ,  M O N DA V T O  S U N DA V 9am T O  6 pm 
O PE N  A L L  BA N K  H O LI DA VS 

D E M O N ST RAT I O N S  BY A P PO I N T M E N T  
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WHARFEDALE 504 
WHARFEDALE LOUDSPEAKERS L TO.  SANDLEAS WAY, CROSSGATES, LEEDS LS15 SAL . 

· --TEL (0 5 3 2 )  601 2 2 2-- · 

The success of the d iminut ive 
Diamond first led Wharfedale to 
produce a Mkll model ,  and thence 
to create an up-market vers ion , the 
504, whose top performance is 

enhanced by Wharfedale's 19mm pure p iston 
aluminium dome tweeter. This true miniature 
is j ust 29cm high with an enclosed volume of 
only 6 l itres .  Surprisingly for such a small box , 
it uses bass reflex loading, the small  30mm dia­
meter rear panel port with 65mm duct tuning 
the system to a high 70Hz .  

The bass/mid driver uses a flared-profile 90mm 
polypropylene cone in a 130mm housing which 
uses a new cabinet locking system. The two-way 
system has a m inimal crossover of normal com­
merc ial quality, aimed to provide max imum 
musical transparency ; essentially to 6dB/octave, 
the s lopes are finally modified by the natural 
acoustic responses of the drive units . Electrical 
connection to the ampl ifier i s  made via 4mm 
combination socket/binding posts. 

The 12mm chipboard enc losure is braced 
using the recessed back pane l technique, with 
polyester fibre internal absorpt ion , the 9mm 
gril le has a half-rounded rebate on the inside 
edge. The bass unit is mounted above the 
tweeter, so that the drivers are brought partly 
into time-al ignment w ith a normal stand 
(40-SOcm); the 504 could be inverted if used on 
higher stands (60-SOcm) .  Designed for place­
ment almost touching a rear wal l ,  up to 3 dB of 
boundary l ift w i l l  augment the measured res­
ponse in the 80 to 7 00Hz range. 

SOUND QUALITY 
Despite wall mounting, the 504 made a good 
impression for its price and s ize, with a rating 
almost at the average position . While deep bass 
was absent it fooled several pane l ists by manag­
ing to give the impression of a much larger 
system. Stereo images showed good width with 
reasonable depth, while the treble was free from 

1 1 2 

'edge' or 'grain'. Focus was rated above average, 
with more than satisfactory mid detail ,  obtained 
at the expense of some 'forwardness'. Transients 
were clean and dynamic contrasts fair. 

LAB REPORT 
The sensitivity was a below average 85 dB/W. 
The 'good' load impedance was typically 8ohms , 
fall ing to nearer S ohms at 10kHz which should 
be pretty harmless.  A minimum 15 watts per 
channel will be required , while the 504 proved 
fairly comfortable with up to SOW of music pro­
gramme, resulting in a moderate peak sound 
level of 98dBA , for a stereo pair in-room . The 
bass rolloff was 7 5 Hz , - 6dB, with an internal 
series capacitor tuning the system to a fifth-order 
damped al ignment . 

The reference response was unpromis ingly 
' lumpy', broadly l ifted in the upper midrange and 
poorly integrated with the treble, the latter 
peaking at 6-7 kHz before fal l ing away to a lower 
level in the range 8-20kHz. Despite the rela­
tively simple crossover, the family offo rward res­
ponses was encouraging , the small enclosure 
helping to produce w ide d ispersion in the lateral 
plane. The 6kHz axial peak is revealed as a cross­
over problem , notably  ameliorated above axis .  
Once installed , some experiment w ith system 
t i lt may be worthwhi le to achieve the best 
sound. The output was plotted without wall gain 
in the l istening room,  and this would amount 
to a lift of a few dB up to 600Hz for such a small 
system,  which would help to fi l l  in the lower 
mid and upper bass ranges though not to the 
degree necessary to flatten the room charac­
teristic completely. The bass held up quite well  
down to 50Hz and was not confined to a single 
note. Above the mid region the treble was 
reasonably integrated, tending to a 'rich' balance 
and helping to give the impress ion of a larger 
model .  Considering the small s ize, the swept 
distortion results were quite good ; at 86dB third 
harmonic averaged 0 . 2 % .  

CONCLUSIONS 
Wall-mounted this system gave a good account 
of itself, almost unbel ievably unobstrus ive and 
producing a clear, reasonably balanced sound 
with above average treble. The distortion was 
quite satisfactory and both the stereo and bass 
performance were better than expected.  The 
value for money is quite good , so the 504 quali­
fies for recommendation , particularly for those 
seeking an up-to-date sound in a very compact 
package. 

GENERAL DATA 
Size (hcighr x wrdt h x depth) ____ _ 2 \ x 1 8 . 5 x 20cm 

Recununen..:kd a m p l ifier power per channel  

(fLH 96dBA rnin imum per pa ir  ar 2 metre:.) --�{ 1 5 )  - !}0\'(1 

_____ 60cm stand, nt'<U wall 

Frl:qucncy n.:�pon::.e, w i t h in :::t )dB,  ar 2 merres _7 0 H z  to 1 2 kHz* 

Low frc::qu<.:!rh .. y ru l lutf { 6dB point)  <'lt I m e t re ____ 7 5 H z  

Vo ltage scn:. i u v i r y  

\fd. 2 . 83V, ur 1 \V  inro 8,1hm::. at I mcrre) _____ ,85dB/W 

Approx imate rn�1x imum �uund levd (pair) at  2 metres 98dBA 

!mpe�lance clt'drrtucrist tc  (ease of drive) good 

Fun\ard rC.,P<>tbe un iformity __________ good 

T� p r ..:a l  pr t1.. t: p�_· r  ���1ir, i m: VAr _________ !.. 1 29 

PERFORMANCE SUMMARY 
SUBJECTIVE 

Srereu 

Ba,, 

l( ,nal  halant:e 

Colur.-lt l l)!l 

Ovcr,.dl 

E J rwarJ n:spon::.c 
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Ba:.::. extension 
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That's right 
you'll find only the best 
names in Hi-Fi at 
Stuart Westmoreland -
like Mission, a quality U.K 
manufacturer with a very 
special understanding of 
compact disc and 
speakers. 

Only top-quality 
products, professional 
seNice and unbeatable 
value can be found at 
Stuart Westmoreland. 

Sounds too good 
to miss ! 

MISSION CYRUS 11 AMP 
Although using the same 'straight l ine' circuit des1gn 
philosophy as C yrus I. C yrus 1 1  is an even more 
sophisticated amp The majOr difference between the 
two is Cyrus l l 's output of 
60 watts per channel : • 
against Cyrus l's 25 watts 
and its superior current i,IIIIIIJIIIIII delivery capabilities. � 

MISSION PCM 7000 
COMPAG DISC PLAYER 

The very latest in CD 
technology features the long 
awaited true 16 bit 4 x 
oversampling twin DAC/single 
chip, giving a true 16  bit 
resolution at 1 76.4 KHz 
sampling rate, this mach1ne 
surpasses even the highly 
acclaimed DAD 7000. Its full 
function remote control facility 
makes the PCM 7000 a joy 
to use. 

MISSION 700 lEADING 
EDGE SPEAKER 

After many years of research 
Mission introduce 700 Leading 
Edge - a unique, high­
technology bookshelf system 
Utilising a 7 inch mid-low 
frequency un1t and a 0 75 inch 
ferro flu1d soft dome tweeter, 

the 700 LE has a crossover point of 4.0 KHz, offers 
sensitivity of approximately 91 dB per watt at one metre 
and is suited to amps from 20 to 100 watts per channel. 

MISSION 737 RENAISSANCE SPEAKER 
For use with amps ranging from 30W to 120W per 
channel, the 737 speaker conta1ns the most advanced 
version of the 770 drive units, which were for many years 
a reference standard. The stands for the 737 are essential 
to the design and are keyed into the base of the speaker 

WE BRING OUT TH E B EST IN N, VIDEO & H I-FI . . .  

stuart westmoreland 
See the full Mission range and other top Hi-Fi names at our stores listed below. 

DERBY: 67 St Peters Street Telephone /0332) 367546. GRANTHAM: 49 H1gh Street Telephone /04 76) 78108 
HINCKLEY: 56 Castle Street Telephone /0455) 637605. LOUGHBOROUGH: 33 C<1ttle Market Telephone /0509) 230465 

MELTON MOWBRAY: 9-10 Cheaps1de. Telephone /0664) 64741 . NOTTINGHAM: 2 Wheeler Gate. Telephone /0602) 476377 
OAKHAM: 2 High Street Telephone /0572) 55600 

Mail Order service is available through our Loughborough store only 
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CD PLAYERS 
Compact Disc is the first new music 

storage medium to stand a real 
chance of making i t  since the 20 
year-old Compact Cassette. I t  has 
come a long way in five years ,  and 

is now starting to represent a s ignificant percent­
age of hardware and disc sales (particularly by 
value) .  Rather surpris ingly, the UK has proved 
one of the slower growing markets ,  though this 
partly reflects a greater difference in price 
between a CD and its LP or musicassette equiva­
lent than in some overseas markets .  Whereas 
disc prices have remained stable, player prices 
have dropped to a third of those charged when 
the system was first launched .  £200 is now a 
typical budget price, some machines cost as l ittle 
as £150 ,  and cheap mechanisms are built into 
systems and portables. Yet at the same time there 
is a healthy demand for upmarket players 
offering improved sound quality and/or unusual 
features .  

If the music industry has its way, CD wil l  
steadily oust the LP and the mus icassette, re­
placing them both with a durable, compact ,  all­
digital replay-only medium with premium disc 
prices, suitable for home or portable use. How­
ever, the marketplace has yet to prov ide con­
firmation . Player prices are s t i l l  a little above 
the level which the mass of consumers arc 
prepared to pay, so hitherto discs have been sold 
to those already prepared to pay substantial 
prices for players . There is also the imminent 
threat of a rival digital tape format (OAT) which 
will offer record as well as replay capabil it ies ,  
but the hardware is l ikely to be sign ificantly 
more expensive. 

The arrival of CD has been a great st imulus 
to the hi-fi trade, not only by creating substantial 
sales of CD players themselves , but also in re­
focusing attention on the various other parts of 
the hi-fi system. Visiting a hi-fi shop for the first 
time in years perhaps, customers are appreciating 
the steady advances which have taken place on 
all fronts , and are taking the opportunity for a 
general system upgrade. Even special ist LP record 
players are sell ing steadily, sometimes after direct 
comparison with the new medium , as customers 
recognise the maj or investment they already 
have in viny l d iscs and appreciate the fine 
qua

.
l ity now available from v inyl .  Indeed,  CD 

credibi l ity was not helped by early claims for 
'perfect sound forever', a perfect ion which has 
often fallen far short of the expectations of many 
hi-fi enthusiasts .  

CD certainly has a number of advantages over 
its rivals . It is inherently rugged and unaffected 
by playing, free of surface and background noise 
and wow and flutter effects, while signals kept 
in digital form are theoretically immune from 

degradation. The addit ion of data channels 
allows complex pre-programming and access ing, 
and future CD appl ications under development 
include adding v ideo (CD Video), interact ive 
A/V (CD-I) ,  and the CD-ROM computer soft­
ware format . In-car, portable and personal 
players are in the shops, though there is still the 
nagging doubt that tape is inherently more 
immune to the shock and vibration of such 
appl ications, while the wide dynamic range and 
inaudible background noise can be almost an 
embarrassment in a noisy environment .  

Doubters notwithstanding , the format could 
be said to have arrived, which is an achievement 
in itse lf. 

THE DISCS 
Only five inches in diameter and attractively 
silvered, the compact disc currently costs almost 
twice the price of an LP or musicassette (in the 
UK) but should res ist damage or wear. It can 
carry more than an hour of music and comes 
packaged in an irritatingly fragile and awkwardly 
des igned acrylic 'j ewel case', containing addi­
tional printed 'sleeve' information . 

An equivalent to the vinyl 4S rpm 'single', 
containing a mixture of audio and v ideo on a 
standard s ize disc ,  is about to be launched,  as 
is a small (3in diam) audio only version . 

For record companies in particular, establish­
ing a brand new format is an exceedingly diffi­
cult task ,  in v iew of the vast inventory needed 
to represent a play-only format effect ively, and 
in this instance the technical problems of press­
ing with necessarily great precision. Inevitably 
there was a learning curve in the d isc manufac­
turing processes, and full quality potential is still 
not reached in many cases . Disc availabil ity is 
st i l l  somewhat l imited , helping to keep prices 
firm , but the range of titles now available on 
CD has grown spectacularly, part icularly in the 
classical and j azz fields, emphasising the com­
mitment of the record companies to the new 
format . And considerable extra disc production 
capacity coming on stream during 1987 should 
turn a shortage into a glut and bring prices down 
from early 1988 . 

From the general consumer's point of view, 
price wil l  st i l l  be a key factor. While early CD 
users are clearly prepared to pay a 100 per cent 
premium, it remains to be seen what sort of long 
term price premium compact discs can com­
mand over LP and musicassette rivals. H istory 
has shown that the broad base of recorded music 
sales is very price-sensit ive but not especially 
quality conscious - musicassette purchasers 
who were attracted by the convenience of that 
medium were not deterred by quality substan­
t ially inferior to LP. 

THE PLAYERS 
The conventional CD player may simply be 
plugged into any hi-fi system,  as one would a 
tuner or cassette deck. The ampl ifier 'aux', or 
' tape' inputs wil l  be perfectly adequate, though 
the results might be a l ittle loud through the 
speakers , and require a lower volume control 
setting than usual .  Many more recent ampl ifiers 
have a 'CD' input ,  and this may have a more 
appropriate sensit iv ity. Some specialist ampli­
fiers have taken the trouble to connect the CD 
input directly to the pre-amp volume contro l ,  
so as  to  minimise the  interference of  the  s ignal 
path. 

There is also a mild risk that a CD user will 
find his ampl ifier no longer seems to go as loud . 
The reason for this is that the digital CD 
medium is better at preserving the high loudness 
peaks in music which analogue systems 'squash' 
downwards . Consequently for the same peak 
output, the mean (average) output from CD with 
the same recording will be sl ightly lower than 
before. One can of course compensate by crank­
ing up the volume, but if an ampl ifier is already 
being used close to its l imits ,  the CD peaks 
could cause premature 'cl ipp ing', for which the 
only solution is a b igger ampl ifier. 

The prospect ive purchaser faces a wide range 
of choice at wildly varying prices, starting below 
£200 and going up to around £2 ,000 . Players 
are available for in-car use, are incorporated in 
large portables, and exist as t iny personals, with 
some doubling as unconvent ional domestic 
machines. The mains models can be manual or 
remote controlled , and simple or complicated 
in terms of ergonomics and programmabil i ty. 
Autochanger variations can accept and play 
from five or s ix discs, selected and programmed 
remotely. 

Despite protestat ions of 'perfect' sound , CD 
players show s ignificant audible and measure­
ment differences, and these are discussed in 
detail in our rev iews . That said, most machines 
measure very competently, show ing occasional 
weakness at the cheapest end of the market and 
among low voltage portable machines . Though 
correlat ion with measurement sti l l  proves 
elusive, listening tests proved quite capable of 
consistently distinguishing between the different 
decks. While the poorer examples can make the 
new medium sound quite unpleasant ,  the best 
can prov ide em inently satisfactory results with 
refreshing repeatab il ity and the promise of 
longev ity. However, we would certainly advise 
any potential purchasers to make sure they 
themselves l ike the sound of CD before embark­
ing upon a substantial commitment to new 
hardware and software. 

Reviews reprinted frum issue No 5 1  by Martin Colloms & Paal Messenger 
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ANATOMY OF A 
COMPACT DISC PLAYER 

Is remote control offered? If so 
over how many facilit ies? 

Variable level output can be usefu 
in matching CD player to other 
inputs. Can also be used directly 
into a suitable power amplifier. 

Display. Track time, total ,  elapsed 
and/or remaining time can be 
displayed . Index points are a 
subdivis ion of Tracks - even 
though they are shown on the 
display some players cannot 
search by Index points. 

Some machines feature sound 
during fast forward and review. 
Track Skip On and Skip Back is a 
helpful feature. 

Some players can be pre-paused1 

Fixed level output for connection 
to any l ine level input (tape, 
aux/CD, tuner, but 'phono') on 
amplifier. ubcode output gives signal for 

CD graphics - provision for 
developments yet to come. 

0-9 keypad can offer ful l  
programming o f  Track and Index 
numbers. 

Some players provide Store and 
Cancel keys, or similar, to aid 
memory programming. 

Repeat function for T racks, 
Programmes, whole Discs or 
sections between user­
programmed points. 

Headphone socket with variable 
level .  This control sometimes sets 
the level of the variable output 
phono sockets on the back panel 
as wel l .  



___ 84� 

CHARING CROSS ROAD 
................. HOME OF ................ . 

COTE�T G·�DE� �ECO�DS 
READ THE BOOK - SEE THE F ILM - AND NOW 

VISIT LONDON'S LARGEST CD CENTRE 
TH E COM PACT D ISC SPECIALISTS � 

� Complete systems and components by A&R Cambridge, B&W, Denon, 
Marantz, Merid ian, Mission, Mon itor Audio, Nakamichi ,  Pioneer, Quad, Rogers, 
Rotel, Sony ES, Wharfdale, Yamaha and more. 

�- Al l equipment on demonstration in  our two private l istening rooms - fitted with 
surround sound (Yamaha DSP l ) .  

� AN OUTSTANDING RANGE O F  C D  PLAYERS 

FROM PH I L I PS *, SONY *,  MARANTZ *, DENON, YAMAHA 

M ISSION, M ERI DIAN, A&R CAMBR IDGE,  P IONEER *,  

NAKAM ICH I ,  ROTEL AN D  KENWOOD. � CD SERVI CE DEPARTMENT 

� OVER 6, 000 CD TITLES I N  STOCK ' Free cos with these players - ask tor detai ls .  

THE COVENT GARDEN RECORDS PHILOSOPHY 
W e  at Covent Garden believe tnat mus1cal ejoyment should b e  the e n d  product a n d  that your audio equipment purchased should b e  o means t o  that end. W e  believe that certain CD's c o n  b e  found to 
enhance the apparent performance of a Compact Disc player. We therefore suggest that you demand music with which you ore acquainted. bring your own disc or select a disc from the BIGGEST 

DEMONSTRATION STOCK Of ANY CD DWER IN THE COUNTRY. 
PRICE PLEDGE 

I f ,  h a v i n g  b o u g h t  a Com pact Disc Player o r  
system from Covent G a rd e n  Records 
with i n  a per iod of 30 days you see the 
s a m e  prod uct, new a n d  boxed, from a n  
a u t h orised U K  d e a l e r ,  we g u a ra ntee t o  
refu nd the d iffe rence i n  p r i c e  o n  produc-

t i o n  of that dealer 's  off ica l  q u otati o n .  

SERVICE PLEDGE 
Covent G a rd e n  Records w i l l  replace any sub­
sta n d a rd a u d i o  product with i n  30 days of p u rchase 
provided ful l  docum entation and o r i g i n a l  pack i n g ,  
etc. are s u p p l i e d .  I f  a n  a u d i o ,  product or Com pact 
Disc p l ayer becomes fau lty between the second 
and twe lfth month of p u rchase we w i l l  loan you 

equ i p m e n t  d u r i n g  the period of repa i r. 

THE FINEST SELECTION OF COMPACT DISCS � 

INSTALLATION PLEDGE 
Covent G a rd e n  Records w i l l  i nsta l l  com­
p l ete a u d i o  systems or sel ected C O  p l ayers 
(ask for deta i ls )  in your  home wit h i n  the 
G reater London Area. This system oper­
ates betwee n  7.30 pm a n d  1 1 . 30 pm 
weekdays a n d  from 9.00 am to 9.00 p m  at 

· 
weekends.  

� M i d  pr ice Class ica l new re leases on ly £6 . 95 a n d  Class ical  fu l l  pr ice new re leases only £9 . 95 per CD 
for the fi rst 30 days otter issue Decca, DG, Ph i l l i ps, E M  I ,  CBS, RCA and others. Person a l  c a l l ers on ly. 

� All back catalogue releases from EMI, DG, DECCA Phi l ips at the exceptionally low price of £ 1 0.95 per 
CD 

� Unique scheme of one token for each CD you buy (value £9.95 and over) 
entitles you to a free CD (at £1 0 . 95) when you've collected ten 

� Mail Order Service - by first class recorded del ivery, POST FREE IN UK. 

� We buy and part-exchange secondhand CD's - secondhand CD's on sale from £5.99 

WARNING:  Buying CD'S without l istening first can mean expensive mistakes. We offer head phone 
l istening faci l ities 

CO�E�T GA�DE� �ECO�DS 

On Purchase 
Of 5 CD's over £9.95 

84 Coaring Cross Road. WC2 
NO TOKENS GIVEN I H FC/1 0/87 'VALID T0 30. l l .87' _j 

L- - - - - - -

84 Charing Cross Road, London WC2H OJA 
Tel :  0 1 -379 7674/7635/7427 

Open Mon - Sat l Oam-7.30pm 
2 mins from Leicester Sq. and Tottenham Court Road Tube 



c 0 M p A c T D I s c p L A y E R 

ACOUSTIC RESEARCH CD-04 
ACOUSTIC RESEARCH L TO. HIGH STREET, HOUGHTON REGIS,  BEDFORDSH IRE LUS SQJ.  

· --TEL (05 82)  867 7 7 7 -- · 

I t makes a refreshing change to encounter 
a CD player which doesn't look l ike an 
identikit clone from the parts bins of 
Philips or Japan Inc. Alternatives are rare, 
and usually pricey besides, which makes 

this slant-front full-width model from loud­
speaker and turntable spec ialist Acoustic 
Research almost unique at £289 , even though 
the styl ish bodywork clothes a basically Philips 
mechanism. 

AR in fact have a small  range of separate 
electronic components, and the infra-red remote 
control supplied with the CD-04 actually has 
the keys and functions to control such a com­
plete system,  in addition to the basic functions 
of the CD player. In a system ,  these v isually 
compatible components may be stacked so that 
the slants overlap, giving a zig-zag profile, or with 
the slants faces aligned so the whole stack leans 
back for easy operation without stooping . 

To preserve the visual effect ,  this CD player 
has a dummy volume/tuning control on the 
right hand side which acts as the switch for play 
and pause. The features and fac i l i t ies are pretty 
basic, the corollary of which means that the 
machine is comparatively s imple and straight­
forward to operate. A s imple four-digit display 
indicates disc track or elapsed t ime, while other 
functions include skip and audible fast search, 
and programm ing of up to 20  tracks . The in­
struction manual is refreshingly access ible. 

LAB REPORT 
Based on the earlier Phil ips 14-bit 4 x  over-

sampling chip set but with dual DACs, the 
CD-04's frequency response shows the expected 
characteristic high frequency ripple, but zero 
interchannel phase difference. Channel separ­
ation was exce llent , harmon ic distortion very 
good,  and intermodulation good, though the 
spectrogram does show some ultrasonic output . 

Mechanical noise was low, but shock and 
vibration resistance was only average and track 
access time an unexceptional 4 seconds . The 
output met specification level ,  from a usefully 
low impedance that ensures good compatibility. 
The error correct ion and tracking tests were 
passed without drama, and s ignal to noise rat ios 
were particularly good . Low level resolution was 
pretty good , at around 1 5 . 5  bits ,  and overall it 
is difficult  to p inpoint any meaningful  
weaknesses despite the use  of 'older' 14-bit CD 
technology. 

SOUND QUALITY 
The AR turned in an above average perform­
ance in the listening tests, as befits a product 
from a company making energetic efforts to 
appeal to the enthusiast/specialist sector. The 
sound was described as neutral and t idy, with 
midrange in particular sounding clear, 'open' and 
wel l  focused . Voice reproduct ion was dynamic,  
while depth was well reproduced and the stereo 
image gave good perspectives with a fair measure 
of ambience. However, the treble was described 
as a touch 'odd', and the bass showed some mild 
'lumpiness'. 

CONCLUSIONS 
This simple, elegant if unusually styled CD 
player may be based upon the older generation 
of Phil ips ' 14-bit' technology, but in no way 
seems to suffer as a result. The lab performance 
showed no technical weakspots while the 
listening tests confirmed that AR have done a 
good j ob in 'tweaking' the sound to suit en­
thusiast tastes. Furthermore, bearing in mind the 
supplied remote control ,  the price is pretty com­
petit ive, so Recommendation is clearly ap­
propriate. 

TEST RESULTS 
20Hz I kHz 20kHz 

Channel balance 0 . 2 6dB 0 . 26dB 0 . 2 6d B  
Stereo separation 1 ! 06dB I l l  dB 1 06dB 
Channel phase difference ___ 0° 0 °  0° 
Toral harmonic disu)rti l)ll , OJB _ - 87 d B  - 85dB - 85dB 
Toral harmonic d istort ion.  - I OdB _ - 7 7dB 
Total  harmonic d istort ion , - 60dB _ - 37dB 
Total  harmonic d istort ion .  - 80dB - 20dB 
l ntermodulation, l 9kH:/20kH: ,  OdB - 80dB 
lntcnnodulation, 1 9kHz/20kHz, - I OdB - 7 6dB 
Frequency response, lt"ft channcl ___ - 0 . 86dB. 0 ,  - 0 .49dB 
Frequency response ,  ri.l;!ht channel ___ - 0 .86d8, 0 ,  - 0 .49dB 
Signal-to-noi:;t:!, 20Hz-20kH: unweighred ____ - 1 1 0 / - I J i d B  
S ignal·to·noise, CCIR/ARM . 1 k Hz rcf - 1 0 1 / - ! 0idB 
Output  level , OJB , left/right 2 .09V 
Output impeJance 2 00ohms 
De·emphasis  ___ l k H o .  0 .4dB;  S k H o .  4 . 7 d B ;  1 6k H z ,  9 . 5 d B  
Track access t i m e  4 .Osccs 
Error correnion capabi l i t \  ____ >9001-!m gap, >S0011m dot 
Mechanical noise low 
Spuriac up to l OOkH: 7 2dB 
Resnlurion ar - 90d8 86.9/ - 86.5dB 
1-kadphone socket-------------' 

Dimensions (w x d x h) 4 3 x 3 3 x 8 . 5cm 
Estimated typical purchast.! price ________ £289 

For graph references see issue No. 5 1  
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M p A c T D I s c p L A y E R s 

DEN ON DCD 300 
HAYDEN LABORATORIES L TO, H AY DEN HOUSE, CHILTERN H ILL, CHALFONT ST PETER,  BUCKS. 

· --TEL (07 5 3 ) 888447-- · 

D en on arc one of the smaller 
Japanese operat ions, and one of 
the more recent to get proper 
distribution on the UK market .  
They specialise in hi-fi separates ,  

and after attracting considerable attention with 
a range of good quality cassette decks are fast 
gaining a s imilar reputation in ampl ifiers and 
CD players too. For 1987 they are launching no 
fewer than six new models ,  covering every con­
ceivable price point from this £210 ' 300 up to 
the exotic £1200 '3300. 

This is the basic machine in the range. I t  is 
midi in s ize, l ight in we ight ,  manual in 
operation, black in colour, and decently finished 
to Japanese bui ld standards. A fairly elaborate 
though quite small display provides both track 
and timing information simultaneously, w ith 
various additional status indicators . The control 
l ayout is neat enough and was wel l  l iked, play, 
pause, and stop coming readily to hand , above 
the programming and repeat play buttons . The 
other operational controls ,  giving audible 
search,  skip, display mode, open/close and the 
headphone socket are strung out wi l ly  nilly in 
a long l ine. The rear panel j ust has a pair of 
phono outputs. 

LAB REPORT 
Using standard 16-bit l inear operation wirh a 
s ingle time-shared DAC, the '300 gave a 
respectable rather than exceptional set of lab 

1 18 

figures ,  appropriate enough to its budget price. 
The response showed a typical Denon character­
istic ,  with a mild mid treble dip and fol lowing 
peak, but flat enough nonetheless . Channel 
balance was close, deteriorating s lightly at high 
frequencies � l ike both the below average 
channel separarion and good harmonic dis­
tortion . lntermodulation distortion was good, 
w ith ultrasonic  components pretty well  
controlled. 

Test track access time was a slowish 5 seconds , 
but the machine was mechanically very quiet 
and showed very good immunity from shock and 
v ibration . Error correction and rracking tests 
gave no problems, but OdB white noise was 
cl ipped top and bottom. Both s ignal-to-noise 
ratios were respectable enough , though some­
what asymmetric between channels, as were the 
rather below average readings for ultrasonic 
spuriae. Low level l inearity was a little dis­
appointing too, rating around 14.6 bits. 

SOUND QUALITY 
Just scraping into the above average ratings is 
a fine result for a budget price player with this 
standard of build quality. The sound was l ively 
and open , w ith above average dynamics and 
clarity. Focus was good and the stage wide, with 
quite good depth besides. The treble was a trifle 
'brittle' and forward , showing mild 'grain' and 
coarseness , but bass was above average. Overall 
this player gave a cheerful 'honest' sound . 

CONCLUSIONS 

Unspectacular all round competence is be­
coming a hallmark of Denon's budget models ,  
and is precisely the situation with the DCD 300. 
Different competing players may sound better, 
measure better or be built a fraction better, but 
few offer better balance for the price, so despite 
the compromises imposed by price this Denon 
budget model well merits a Best Buy rating. 

TEST RESULTS 
20H, I kl-h 20kH, 

Channel  balance 0 .05dB 0 .04dB 0 . 1 7dB 
Stereo separation 80 .7dB 8 1 .9dR 67. >dB 
Channel phase difference ___ 0 °  4 °  8 5 °  
Total harmon ic distorci�m. O d B  _ - 88 .4dB - 89 . l dR - 6 1 . 2dB 
Total harmon ic distortion. - ! OdB _ - - 88 j dP, 
Total harmonic distort ion.  - 60dB _ - - 3 5 .9dB 
Total harmonic d istort ion.  - 80dB _ - - 1 7 . 5dR 
l ntcrmodulation, 1 9kHz/20k Hz ,  OdB - - 89 . 8dB 
lntennodulation, 1 9kHz/20kHz,  - I OdR - - 88 .6JB 
Frequency response, left channel ___ 0 .09dB , 0 ,  - O . l 3dB 
Frequency response,  r ight channel ___ 0 .09dB . 0 .  - O . O l dB 
S ignal-co�noise, 20Hz-20kHz unweighted 96/88dB 
S ignal·to·noise. CCIR/A R M .  1 kH z  ref 9 1 /87dB 
Output level,  OdB, lefT/right ZV 
Output impedance l . Zkohms 
De·emphasis ___ l kH : .  O . Z l dB ;  5 k H : .  4 . 0dB ; ! 6kH: .  8 .9dB 
Track access time 

--c-c-
----

----c�
------=-:-:-

5 .0sccs 
Error correction capab i l i t )  >9001Jm gap, >8001Jm dot 
Mechanical noise very low 
Spuriae up to 1 00kHz - 83 /96dB 
Resolution at - 90dB - 8 1 .6 / - 8 1 .4dB 
H e adphone socket yes (fixed output) l OOohms 
D imensions (w x d x h) 3 3 . 5 x 3 2 x 8 5 c m  
Estimated cypical purchase pnce £2 1 0  

For graph references see issue No. 51  



c 0 M p A c T D I s c p L A y E 

DEN ON DC-500 
HAYDEN LABORATORIES,  HAYDEN HOUSE, CHILTERN H I LL ,  CHALFONT S T  PETER, BUCKS . 

· --TEL (07 5 3 ) 888447-- · 

D en on are one of the smaller Japan­
ese operat ions, and one of the 
more recent to get proper distri­
bution on the UK market .  They 
specialise in hi-fi separates,  and 

after attracting considerable attention with a 
range of good qual ity cassette decks, are fast 
gaining a similar reputation in amplifiers and 
CD players , launching no fewer than six of the 
latter for '87 . 

The £250 DCD 500 s irs at the lower end of 
the range. It is a ful l  size model s imilar to the 
' 700 bur without the remote control .  It is a fairly 
basic machine, nicely built and finished with 
intell igent ergonomics and control layout, users 
commenting that it was particularly easy to 

drive. 
The display is fairly elaborate though qu ite 

smal l ,  providing both track and timing infor­
mation simultaneously, with various additional 
status indicators . The main drive controls fal l  
conveniently to  hand , whi le  the other opera­
tional controls ,  giv ing audible search, skip, 
disp lay mode, repeat,  programming and a fixed 
output headphone socket are strung out in a 
long l ine. The rear panel has only a conven­
tional stereo pair of phono sockets . 

SOUND QUALITY 
Rated comfortably above average, this is a good 
result for such a reasonably priced player. The 

l 

sound was pleasant and l ively, w ith good stereo 
focus and perspectives, and notable clarity. The 
midband sounded a l ittle lightweight , while the 
treble was quite good , with only mild coarseness 
and sl ight grain and 'edge'. Bass was presentable, 
presentation clean, and the overal l  impression 
was of good balance and competence. 

CONCLUSIONS 
Though it lacks the luxury of a remote control 
found with many £250 models ,  the DCD-500 
perfor111ed suffic iently well in the l istening tests 
to merit a strong recommendation, succeeding 
in providing a fine combination of sound and 
build quality at a very realistic price. 

J1 ADVICE, SERVICE, MUSIC J1 
for 

OVER 50 YEARS Agents 
for:-

from 

Jeffries Hifi 
4 ALBERT PARADE - GREEN STREET - EASTBOURNE - (0323) 3 1 336 
69 LONDON ROAD - BRIGHTON (0273) 60943 1 

now with .3 separate demonstration rooms at each shop 
CLOSED MONDAYS . LATE NIGHT WEDS - S p . m .  

� 
iiiBI 

A & R CAMBRIDGE 

AIWA 

AUDIO RESEARCH 
AUDIOLAB 
CELESTION 
CREEK 
DEN ON 

DECCA 

ELITE 
EPOS 
EXPOSURE 

HEYBROOK 
JPW 

KEF 

LINN 

MARANTZ 

MISSION 
MONITOR AUDIO 
MORDAUNT SHORT 
NAIM 
QUAD 
REGA 
ROTEL 

SNELL 
SYSTEMDEK 
TANNOY 

WHARFEDALE 
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0 M p A c T D I s c p L A y E R s 

DEN ON DCD 700 
HAYDEN LABORATORI ES L TD, HAYDEN HOUSE, CHILTERN HILL, CHALFONT ST PETER . BUCKS . 

· --TEL (07 5 3 )  88844 7 -- · 

0 
ne of Japan's smaller consumer 
e lectronics  operat ions , h i -fi 
specialist Denon are also one of 
the more recent to get proper 
distribution on the UK market .  

After attracting considerable attention with a 
range of good qual ity cassette deck separates , 
they are fast gaining a similar reputation in 
ampl ifiers and CD players too. Showing great 
confidence in the new medium , as wel l  as a 
determination to compete with the marketing 
strategies of the giants, they are launching no 
fewer than six new 1987 models, covering every 
conce ivable price point from £200 to £1200 .  

The £290 DCD 700 s its at the lower end of 
the middle of the range. It is a ful l  size model 
s imilar to the '500, but includes a ful l  feature 
remote contro l .  That aside it is a fairly basic 
machine, nicely built and finished with intel l i ­
gent ergonomics and control layout ,  users com­
menting that it  was particularly easy to drive. 

The display is fairly elaborate though quite 
smal l ,  prov iding both track and timing in­
formation simultaneously, w ith various ad­
ditional status indicators .  The main drive 
controls fal l  conveniently to hand, while the 
other operat ional controls ,  giving audible 
search , skip, display mode, repeat, programming 
and the variab le output headphone socket are 
strung out in a long l ine. The various switches 
plus a ten-digit keypad are all on the remote 
handset . The rear panel has only a conventional 
stereo pair of phono sockets.  

LAB REPORT 
Using standard 16 -bit linear operation with a 

1 2 0  

single time-shared DAC, the '700 shows 
significant detail improvements over the cheaper 
'300, indicating tighter tolerances throughout ,  
while a special delay sampling technique avoids 
the interchannel  high frequency phase differ­
ence normally associated with single DAC de­
s igns. The response showed a typical Denon 
characteristic, with a mild treble unevenness but 
flat enough nonetheless. Channel balance was 
close, and separation very good . Harmonic 
distortion was only average, worsening at high 
frequencies, but intermodulation was pretty 
good , with ultrasonic components wel l  under 
control .  

Mechanically quiet  and with excellent shock 
and vibration rej ection , track access time was 
a slowish 5 . 5 seconds. Error correction and 
tracking tests gave no problems. A couple of 
limitations shown in the 3 00 arc carried on into 
the 700 model :  OdB white no ise was again 
cl ipped top and bottom , and signal-to-noise 
ratios were still somewhat asymmetric between 
channels at high frequenc ies. The reading for 
ultrasonic spuriae was much improved, as was 
low level l inearity at around 1 5 .6 bits .  

SOUND QUALITY 
Rating firmly above average, the DCD 700 
shows small but worthwhile improvements in 
sound quality over both the cheaper Denon 
models ,  so j ustifying its price point . The overall 
sound was pleasant ,  with good perspectives and 
a treble described as quite sweet, w ith little grain 
or subj ective distortion . Bass was focused, firm 
and wel l  defined , and the midband clear and 
neutral ,  though the treble could have been more 

detailed and dynamic contrasts were a l ittle 
muted . Overall this is a very competent middle­
ranking deck. 

CONCLUSIONS 
G iven the £290 price, the DCD 700 has clearly 
done enough to merit firm recommendation . 
The remote control assists already good ergo­
nomics ; the lab performance shows some atten­
tion to component tolerancing; the range of 
faci l it ies is ample for most users ; the build 
quality is suffic ient to inspire some confidence ; 
and the sound quality is comfortably up to the 
mark. 

TEST RESULTS 
2 0 !-1: 

Channd bal.mcc 0 . 0 3 d B  
Stert:.'tl sc:.'p:lr:n inn �S.JB 
Chtmnd pho1�c ditference ____ 0 '  

T o w \  harmon ic  distoni��n . Olm _ - 9 1 . 1 d B  
Tom\ harmonic d i stuninn , - 1 0<11) _ 
Tot<ll harmnnic J i st(lrt i(m . - 60dB _ 
Total harmon ic  d i s turt iun .  - i:'K\iR _ 

l n r ..,.rmodulat i (m . ! 9k\l:/2 0k H : . l'<iB 

l kH :  

0 .02d B 

98dB 
oo  

- 86 . 8dB 
- S i  dB 
- 29dB 

1 9dB 
- K 2 . 6dB 

l ntt:rmuLlubtion.  1 9kH:/2 0 k H : .  - 1 0JB - �0 . 2 d B  

2 0 k H :  

O .O i d B  
9 6 d B  

Y'  
- 5 7  d B  

Freq uency respume , l e ft t h arul,,: I ____ - 0 . 0 3 J B ,  0 .  - 0 . 4 ) J B  

Frequency response,  r i g h t  c ho�nnd ___ -0 . 0 l dH . 0. -0 . 49dB 
S ignal-hl-noise ,  201 l: -20kl  1 :  Ull\\' l' ldH e<l 9 8 f 9 ) ,JI3 
S i gnal -w-nnbe, CCJR/.AR� 1 .  J k ll:  rL·t· 92 '8bdl3 

Outptu lcvL' l .  OJB . ldtlr igh t 2 . \  V 
Output imri.:d<�ncr 1 kuhm 

De-emph.-si !l ____ l k H : . l' . 3..:l B :  '5 k. H : .  4 . 6�lB :  1 6 \..:. 1 1 : .  9 . 2-IR  

Track acces.s t i m e  --,--,--------:-:-:----:-:c:-5 j :,t,' (:o­
Error cnrrccrion capah i ! i t \  >9001-' m g�1 p .  > 6001-' m  dor 

Mechanical  nuise _____________ \ · t'ry kn\ 
Spuriat.• up rn ! OOkH: - 1 0 ) . 2 d B  

Rcsol u1ion < � t  - 90dB _________ - 87 . 9 / - 8 ) .4dB 

I !eadphone sucker yes (\"<l r i ,tb-lt' uu tput) I OOohm!i 
O i mcn.<:hm� (w x d x h) 4 3 . ) x 3 ! . ) X 9c m  

Est im<H�·d typ i l' a !  purch,1�.::· price  £290 

For graph references see issue No. 5 1  



c 0 M p A c T D I s c p L A y E 

DEN ON DCD-900 
H AYDEN LABORATORIES, HAYDEN HOUSE, CHILTERN H ILL, CHALFONT ST. PETER, BUCKS . 

· --TEL (07 5 3 )  888447 -- · 

D en on are one of the smaller Japan­
ese operations, and one of the 
more recent to get proper distri­
bution on the UK market .  They 
specialise in hi-fi separates ,  and 

after attracting considerable attention with a 
range of good qual ity cassette decks, are fast 
gaining a s imilar reputation in ampl ifiers and 
CD players , launching no fewer than six of the 
latter for '87 . 

The £330 DCD-900 is the top model in the 
'affordable' price range, and is a ful l  s ize ful l ­
remote model simi lar to the ' 700 but somewhat 
more heavily built  and with a number of extra 
faci l ities .  It is a fairly complex machine, nicely 
built and finished with inte l l igent ergonomics, 
if perhaps a l i ttle on the complicated side for 
some users we suspect .  

The display is very elaborate though quite 
smal l ,  prov iding track, index and timing infor­
mation simultaneously on three digital indic­
ators , with 20-digit music calendar and various 
additional status indicators . Next to the display, 
an 1 1 -key pad provides the direct track access 
available on the remote control .  The main drive 
controls fal l  conven iently to hand , while the 
other operational contro ls ,  giving audible 
search,  sk ip, display mode, repeat, programming 
and a variable  output headphone socket are 
strung out in a long l ine. The various switches 
plus a ten-digit keypad are all on the remote 
control handset .  The rear panel has only a con­
ventional stereo pair of phono sockets. 

SOUND QUALITY 
Scoring above average overall ,  the '900 was rated 

fractionally above the cheaper Denon machines 
apart from the '700, yet this is st i l l  a good result 
for the price. Pleasantly l ively, w ith good dyna­
mics ,  it gives a fine stereo image with good 
frontal dera i l ,  focus , depth and width . Sound­
ing sl ightly ' lean' in the midband , the treble is 
a touch forward with a hint of roughness. Bass 
is competent ,  but there was s l ight congestion 
on complex materia l .  Overal l  this is a good but 
unexceptional performer. 

CONCLUSIONS 
Decent sound qual ity, fine build quality and 
plentiful facil ities at a realistic price is quite suf­
fic ient to ensure this model's Recommendation , 
but it is not our favourite member of the Den on 
range. 

THE FINEST AUDIO EQUIPMENT 

IN THE WORLD 

Friendly demonstrations 

Professional service 

Expert installations 

F E A T U R I N G  
V I L L A A T V A U C R E S S 0 N Le Corbusier I 9 2 2 

Roksan, SME, Van den Hul 

Rega, Nairn, Nakamichi 

the cornfla ke shop 
3 7  W I N D M I L L  S T  L O N D O N  W I P  I H H  O I - 6 3 I 0 4 7 2  

12 1 
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FERGUSON CD-04 
THORN E M J  FERGUSON. CA MBRIDGE HOUSE.  CAMBRIDGE ROAD, EN FIELD, M I DDLESEX E \! 1  I U L  

· ··--TEL 0 1 - 3 6 3  5 3 5 3-- · 

Though Ferguson do not make the i r  
own CD equipment ,  their repu­
tation and market share on TV and 
video products ensure that the 
Thorn EMI brand is widely dist­

ributed , primarily through the less spec ia l i s t  
dealers, so the marketing of bought-in audio 
products is a logical strategy to fol low. 

This 1987 £150  m idi-size player differs from 
the 1986 CD-02 model in being based on 
Yamaha rather than Sony technology. I t  must 
be one of the simplest players around - but that 
in itself is something of a strength . lt also shows 
considerably more evidence of intell igent con­
temporary des ign than most - sparse ly func­
tional from a d istance, easy to comprehend ami 
use close up. 

Part and parcel of the s impl icity is a rather 
l imited range of fac i l i t ies on offer, though some 
users might regard a l i t t le  se lf-d iscipl ine in this 
area as no bad thing . A small display gives basic 
machine condition information and details on 
one of three disc parameters , while faci l i t ies are 
l imited to track skipping (not high speed search) 
and a nine track memory. And the excellent 
operating manual makes a welcome change from 
mult i-l ingual Far Easternspeak .  

LAB REPORT 
The CD-04 uses standard Japanese technology, 
with a single, 16-bit DAC, 2 X oversampl ing and 
digital fi ltering .  The frequency response is 

1 22  

smooth enough , b u t  marred s l ightly b y  a O . SdB 
peak centred on 1 5 kHz,  the phase response re­
flecting the channel-shared DAC. Channel 
balance was close, stereo separation respectable, 
and harmonic distortion good . Spot measure­
ments for intermodulation distortion were also 
low, but the spectrogram shows a few more 
ultrasonic components than might be desirable. 

Output impedance is a shade high for direct 
power ampl ifier connect ion , though such a 
scenario does seem a trifle unlikely. Track access 
speed and shock and vibration rej ection were 
both about average and there was a mi ld degree 
of mechanical noise, but error correction tests 
were p<Jssed without fuss, and on our sample low 
level l inearity was exceptionally good . S ignal­
to-noise ratios were good too, but the level of 
ultrasonic spuriae was rather poor. Overal l ,  these 
are wel l  balanced and competent results 
neverthe less . 

SOUND QUALITY 
The CD-04 turned out to be one of the better 
sounding 'budget' machines, rat ing a very re­
spectable 'average p lus' overal l  which betters a 
number of more pretentious machines .  De­
scribed as strong and forcefu l ,  tending to a l itt le 
hardness in the midband at h igh levels ,  the bass 
sounded extended , 'punchy' and quite dynamic, 
while the treble was a trifle ' lazy' and somewhat 
proj ected . Midhand focus was good,  and the 
stereo image shclwed fairly good depth. 

CONCLUSIONS 
This new Ferguson could wel l  provide an answer 
for those appalled by the complex ities of many 
CD players and seeking a low cost ,  good qual ity, 
s imple performer. Japanese build qual ity with 
a decent sound and respectable lab performance 
at a competit ive price a l l  ind icate a Best Buy 
rat ing.  

TEST RESULTS 
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COnTROL CEnTRES 

A T  Labs 
159 Chase Side 

Enfield 
Middlesex EN2 OPW 

01- 367 3132 

m i J�!EQJJ 
CY R U S  O N E £ 1 4 9 . 9 0  

M i s s i o n 's Cyru s O n e  h a s  f i r m l y  

e st a b l i s h ed 1 i t s e l f  a m o n g st a v e r y  se lect 

group of a m p l i fi e r s  w h i c h  d e l iv e r  a s o u n d  

q u a l i t y  a n d  d y n a m i c  r a n g e  p e rfo r m ance 

previ o u s l y  only att a i n a b l e  at m u c h  h ig h e r  

p r i c e s .  E l e g a nt i n  a p p e a r a n c e ,  d e v o i d  of 

g i m m i c k s ,  the G y r u s  One m u st be 

a u d itio n e d  by e v e ryo n e  sea r c h i n g  f o r  t h e  

b e s t  v a l u e  fo r m o n e y  i n  a m p l i f i e r s  t o d ay. 

mi S�!EQJrJ 
CY R U S  TWO £ 2 9 9 . 9 0  

T h e  M i s s i o n  Cy r u s  Two .  A m o re 

s o p h i st i c a t e d  a m p l ifi e r  t h a n  t h e  

C y r u s  O n e ,  b u t  w i t h  a s i m i l a r d e s i g n  

p h i l o s o p h y. T h e  m a i n  d iffe r e n c e  b e i n g  

t h e  g r e a t e r  c u r r e nt d e l i v e r y  c a p a b i l i ty 

w h i c h  m e a n s  s m o ot h e r, m o r e  exc i t i n g  

s o u n d .  B y  a d d i n g  t h e  P S X  p o w e r  

s u p p l y  ev e n  g r e a t e r  c u r r e nt d e l i v e r y  

i s  o bt a i n e d  t o  f u r t h e r  i n c r e a s e  

s p a c i o u s n e s s  a n d  d y n a m i c s .  

r -
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0� A T  Labs 
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P C M 70 0 0  
£ 5 9 9 .90 A l s o  stocked 

P C M  4000 £ 3 9 9 . 9 0  
M I S S I O N ,  o n e  of t h e  f e w  B r i t i s h  c o m p a n i e s  

w h o  f u l ly r e c o g n i s e d  t h e  f u l l  p o t e n t i a l  o f  
c o m p a c t  d i s c s ,  h a d  t o  p r o d u c e  s o m e t h i n g  q u it e  
e x c ept i o n a l  t o  r e p l a c e  t h e  e xc e l l e n t  DA D 7 0 0 0 .  
I n  t h e  r e c e n t l y - r e l e a s e d  P C  M 7 0 0 0 ,  t h e y  h a v e  
p r o d u c e d  t h e  f i n e st s ou n d i n g  m a c h i n e  y e t  t o  
r e a c h  t h e  m a r k e t .  A d e l i g h t  t o  u s e w i t h  a n  
i nf r a - r ed r e m o t e  c o n t r o l  t h a t  c a n a l s o  
c o n t r o l  vol u m e .  

Audio T 
190 West End Lane 

London 
NW6 1SQ 

01 794 7848 

442- 444 Cranbrook Rd. 

CY R U S  T U N E R  
£ 179.9 0 

Gants Hill //ford 
Essex IG2 6LL 

D e s i g n e d  to p e rfe c t l y  m at c h  t h e  Cy r u s  
O n e  a n d  C y r u s  Tw o a m p l i f i e r s  i n  b o t h  a p p e a r ­
a n c e  a n d  p e rfo rm a n c e ,  t h e  Cy r u s  Tu n e r  s t a n d s  

01-518 0915 

on i t s  o w n  as a state of t h e  a rt c o m p o n e nt 
w h o s e  s o n i c  q u a l it i e s  l e a v e  b e h i n d  m a ny � · -�-
more e x p e n s ive c o m petito r s .  H i g h  s e n s i t iv i ty �- - �-
a n d  t h e  c o nv e n i e n c e  of a u t o - s e a rch a n d  19 �<: •

.
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p re - set F M  st a ti o n s ,  a s  w e l l  a s  m a n u a l  :�.,.: .� t u n i n g ,  m a ke t h i s  p ro b a b l y  the m o s t  
att r a c t i v e  t u n e r  o p t i o n  av a i l a b l e .  :I)EMONS'n\A� 

mi J�!EQJrJ 
70 M K II 

£ 99.90 
p e r  p a i r  

I f  s p a c e  i s  at a 
p r e m i u m ,  t h e n  

t h e  e x c e l l e nt 
M i s s i o n  70 M K  

T VV O  s h o u l d  b e  

o n  y o u r  s h o rt 

l i st t o  a u d i t i o n .  
t o  b e  p l a c e d  

c l o s e  t o  a w a l l ,  

t h i s ,  t h e  s m a l l e s t  

s p e a ke r  of t h e  
M i s s i o n  r a n g e ,  

p r o d u c e s  r e a l l y  
s u r p r i s i n g  b a s s .  

F e w  pee r s  a t  

t h e  p r i c e !  

[D I s  �!EQJrJ. 
7 0 0 L E  
£ 1 2 9 . 9 0  

p e r  p a i r  

S o m e t i m e s ,  b e c a u s e  
o f  t h e  s u c c e s s  of 
t h e i r  e x ce l l e n t  
e l e c t ro n i c s .  w e  
fb r get t h at M i s s i o n  
a re o n e  o f  B rita i n's 

l e a d i n g  s p e a k e r  
m a n u f a c t u r e r s .  

M i s s i o n ' s  l atest s p e a k e r,  t h e  7 0 0  
L e a d i n g  E d g e ,  r e - e m p h a s i s e s  t h e i r  

p o sitio n i n  t h e  fi e l d s  o f  s p e a ke r  d e s i g n  

a n d  p ro d u c ti o n .  A fe r r o - fl u i d  c o o l e d  
1 9 m m  d o m e  t w e e t e r ,  i n v e rted d r i v e  

u n it g e o m et ry, a n d  a b a s s  u n i t  w i t h  a n  

u l t r a - f i n e  v o i c e  c o i l  g a p  c o m b i n e  t o  

p r o d u c e  a s p e a k e r  w i t h  h i g h  p o w e r  
h a n d l i n g  a n d  l o w  c o l o u r a t i o n .  
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KENWOOD DP990D 
TRIO KENWOOD U K  LTD. 1 7  BR ISTOL ROAD, M ETROPOLITAN CENTRE, GREEN FORD. MIDDX UB6 SUP. 

· --TEL O I -5 7 5  6030-- · 

0 
nee known as Trio in the UK, the 
brand name change to Kenwood 
brings the UK product into l ine 
with the rest of the world.  The 
s m a r t l y  fi n i s hed  fu l l -w id t h  

OP-9900 looks l ike a prestige model with its 
sol idly cast front pane l ,  offering ful l  remote 
control I.Jith an extensive disp lay, so it is a 
welcome surprise to find the price is a fairly 
modest £299. Both display detai ls  and legends 
are rather on the small side for easy reading , but 
the control  grouping is logical enough and two 
large buttons prov ide useful  'manual override' 
out of the automatics and programming 
functions . 

The operating manual is particularly arch,  
sprinkled with such headings as :  "To play from 
the desired time of the desired tune", or "To play 
the previous or next tune". Writ very tiny upon 
the player itself are references to an (unspecified) 
'over sampling system', plus a ' l inear skate' disc 
loading mechanism whose advantages (or dis­
advantages) receive no reference whatsoever in 
the manual .  

The unit as a whole i s  solidly bui lt ,  but shows 
no apparent techniques specifically aimed at 
avoiding unwanted v ibration effects . The front 
panel features a headphone j ack with volume 
contro l ,  the rear a pair of phono audio outputs 
only. 

LAB REPORT 
Technology based on 16-bit chips with 2 X 
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oversampling and a shared DAC have resulted 
in an overal l  lab performance that was entirely 
competent , if unspectacular, rather reflect ing 
the price level of the player. The response 
showed mild high frequency ripple, and a s l ight 
'bump' in the filter characteristic centering on 
15kHz - small enough in degree but j ust at the 
edge of the audible band nonetheless. Channel 
balance could have been closer at low and mid 
frequencies, but stereo separat ion , harmonic and 
intermodulation distort ions were a l l  good , the 
!M spectrogram showing j ust two obvious com­
ponents at 68-70kHz. 

While mechanical noise was very low and re­
s istance to shock and vibration good, the track 
accessing time was a rather slow 6 seconds. Error 
correct ion and white noise tests were cleared 
w ithout problems , noise was low, ultrasonic 
spuriae were wel l  suppressed, and low level 
l inearity was quite good , indicating a resolution 
of 1 5 . 5  bits .  

SOUND QUALITY 
The '9900 rated a firm average, leaning towards 
the plus s ide, which is quite a good result for 
its price. Depth and stereo focus were both quite 
good , though there was some loss of resolution 
on low level ambient information . Dynamics 
were considered only average, w ith some 
l imitation , and the subj ective tonal balance 
included a subtle treble exaggeration . Some 
'coarseness' was noted in the upper midrange, 
and the bass was a touch 'heavy' and 'slowed'. 

CONCLUSIONS 
Kenwood's OP9900 c learly s its right on the 
borderline of recommendation . Both the 
l istening tests and lab performance are par for 
the price, and the package is further enhanced 
by exceptional standards of finish and present­
ation , plus ful l  feature and remote control  pro­
v is ions. On balance and bearing in mind the 
good all-round package it deserves recommend­
ation , with the caution that comparable sound 
quality can be obtained more cheaply elsewhere. 

TEST RESULTS 
20\\, I kl-h lOkH, 

Channd bnlancc 0 . 2 d B  0 . 2 8JB 0 .02dB 
Srereo separation 1 05 d B  1 0 5dB 80.5dB 
Channd ph::�sc difference ____ 0 °  0 °  40° 
Tot;ll harmonic di�tort i lm,  OdB _ - 90dB - 9 l d8 - 86dB 

To[al harmonic diS!Orf i ()]l , I OJB _ - - 8 2 . SdB 
Towl harmnnic disrurt iun .  - 60JB .:...... - 4 3dB 
Total harmonic Jistort i u n .  - 80d8 _ - 1 9dB 
lntermoJubtion, 1 9 k H :/ 2 0 k H : .  (\lB - 9 1 .:18 
lntcrmoduhu ion, 1 9kH:/20kH:.  - l OdB - - 80 . 8dB 
Frequency respon�e .  left channel __ 0 . 0 2 d B ,  0, - 0 . 6 ldB 
Frequency response .  r i g h t  channel . _ __0 . 0 3 d B .  0 .  - 0 . 34dB 
Signal-to-noise, 2 0 H : - 2 0 k H :  um., c i ghrcJ 9 8 / 1 03dB 
S igmtl-w-noisc,  CCIR/A R M .  l kH :  rct 9 3 /98dB 
Ou(pU( levd, OdR.  lcfr/n);!ht 2 .05V 
Outpu( impeJanc�: 200ohms 
De-emrhasis ___ l kH : .  0 .41JB ,  j k H : .  4 j 8d 8 o  1 6k H : .  9 . 2dB 
Track access r im,., ____________ 6 . 0sccs 
Error correction capah i l i t \  >9001-'m gap .  >800/Jtn do( 
Mechanical noise \"Cry low 
Spurirtc up to ! OOkH: I O ! dB 
Rt'�tl lution at - 90dR 8 6 . 6/ - 88 . 2 d B  

H eadphone socket \"C<; (variable uutput) 82ohms 
D i mensions (w x �l x h) 44 X 30 x 9 . 5 cm 
E.sr immed typical  purch<t�e pr ice  £299 

For graph references see issue No. 5 1  
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DP990 
Two leading names from our selection 

of over 60 makes, cal l  in  and see 
us today to audition the models of 

your choice from our extensive range 
which includes most of the products 

in this book. 

1g money on 1scs 

0 Free l ife mem ber­
ship with each CD 
player - worth £50 

OWe guarantee 
the best dea l  
i n  the U K  on 
a ny CD player 
from stock 

w rinen deta i l s  on requ est 

PAUL ROBERTS 
�ci-Fi 1-li-Fi - at dowH to earth prices 
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MARANTZ CD273 
MARANTZ AUDIO (UK) L TD, 15-16 SAXON WAY INDUSTRIAL ESTATE. MOOR LANE.  

· ---HARMONDSWORTH, M I DDX UB7 OLW TEL 01-897 6633--- · 

M arantz are a subs idiary of 
Philips,  but operate largely 
autonomously nonetheless as a 
specialist hi-fi brand , with en­
tirely separate marketing and 

s ignificant d ifferences between product ranges . 
The CD players have most in common, and it 
is possible to establ ish equivalent models (this 
2 73 being closely related to the Phil ips 1 60), 
but Marantz have stayed true to their hi-fi roots, 
specify ing components selected for good sound 
quality and adding modifications of their own 
in some instances. 

Received only j ust in time for the 1987 
edition, this brand new manual control midi­
s ized Marantz is available in two vers ions . This 
rev iew concentrates upon the 'standard' '273 , 
priced at a competit ive £199 , but a CD2 73SE 
'special edit ion' model  is a lso available for an 
extra £40 , identical in overall appearance and 
fac il ities but with added UK-sourced 'Euro­
tweaks' to enhance rhe sound qual ity. 

The control layout is relatively clean and 
sensibly laid our, the large and clearly labelled 
main operating controls (including skip and 
audible scan) set apart from the less important 
programming (20 tracks) ,  repeat and display 

functions. The display itself is quite smal l ,  but 
g ives two separate numerical readouts for track 
number and elapsed or remaining time, and 
remains uncluttered by machine status LEDs. 
The presentation is smart with a good standard 
of finish, though the machine is very l ight in 
weight , a little flimsily constructed and plasticky 
in fee l .  However, much emphasis is placed on 
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the under the skin engineering , features such 
as the separate analogue and digital power 
supplies and twin DACs be ing rare enough at 
twice the price. 

LAB REPORT 
Despite its budget price, this machine has 
advanced technical features ,  using twin 16-bit 
DACs with 4 X oversampling, and therefore 
shows no interchannel phase difference at high 
frequencies. Indeed the measurement set overall 
was no less impressive. Response is extremely 
flat ,  albeit with a trace of ripple at high fre­
quencies. Channel balance measured very close, 
channel separat ion was outstanding, and har­
monic distortion pretty good , albeit marred at 
low levels .  lntermodulation distortion was ex­
ceptionally low, though the spectrogram does 
show a few clusters of ultrasonic spuriae. 

Track access time was a reasonable 3 .5 
seconds , mechanical noise was reasonably low, 
shock and v ibration res istance were very good , 
and error and tracking tests posed no problems. 
Signal-to-noise figures were exceptionally good, 
ultrasonic spuriae were quite well under control ,  
and low level l inearity was a reasonable 15 b its .  

SOUND QUALITY 
Not only did the '2 73 provide fine lab 
measurements for its price, it did very wel l  in 
the l istening tests too. The 'standard' model was 
rated firmly above average, close to the good 
category, and praised for its cheerful ,  l ively, open 
and dynamic sound. There was a touch of treble 
brightness ,  but in this respect it was considered 

s l ightly cleaner than its sister machine, the 
Phil ips 1 60.  Stereo staging was impress ive, w ith 
good focus, clarity and definition, and decent 
bass resolution . 

CONCLUSIONS 
The fine lab performance and listening test 
results,  together with good presentation and 
ergonomics make a Best Buy rat ing mandatory 
for this budget price player. The only minor 
quibble might be that the build is a little less 
rugged and operation a l ittle less smooth than 
some of the competit ion . 

TEST RESULTS 
zoH, I kH, 20kH, 

Channel balance 0.03dB 0 .02dB 0 .02dB 
Stereo sr.:pouation 1 2 l dB t 08dB 98dB 
Channd phase difference ___ 0 °  0° 0° 
Total harmonic diswniun . OJB _ - 88dB - 84dB - 80dB 
Toral harmonic d istortion . - I OdB _ - S l dB 
Total harmonic distortion , - 60dB _ - 42dB 
Total  harmonic diswrtiun.  - 80J.B _ - 1 4dB 
l ntermodulation, 1 9 k H z/20kH: ,  OdB - I OSdB 
l nrcrmoJulation, 1 9kl-l :/20kH:. - I OdB - 99dB 
Fre4uency response, lefr c hannel ���-0.03dB,  0 ,  - 0 .03dB 
Frequency response, r ight channel ���-0.03dB,  0 ,  - 0 .03dB 
S ignal-to-noise, 20Hz-20kH: unweighrcd 1 1 0/ l l l d B  
S ignal-ro-noise, CCI R/ARM . l kH :  re( 1 0 5 / l 06dB 
Output level. OdB,  left/right 2 . 1 V  
Output impedance 200ohms 

De·cmphasis ___ l kH o .  0 . 38JB;  5 k H , .  4 .6dB ; 1 6kH, ,  9 . I d B  
Track access t ime �����������-3 . 5sccs 
Error correcriun nlpabi l tt;. >900�m gap, >800�m dot 
Mechanical nui:.e fa irly low 
Spuriae up to I OOkH: 86dB 
Resolut ion ar - 90dB ! O l l - 1 04dB 
lleadphone sucker �������-�----,'::-.,.--�• 
D imensions (w x J x h) 3 2 x 3 l x 8 .6cm 
Estimated typicll  purc h ase price ________ £ 1 99 

For graph references see issue No. 5 1  



c 0 M p A c T D I s c p L A y E R 

MARANTZ CD·273SE 
MARANTZ AUDIO (UK) L TO, 15 - 16  SAXON WAY INDUSTRIAL EST.ATE,MOOR LANE, 

· ---HARMONDSWORTH, MID OX UB7 OLW. TEL: 01-897 6633--- · 

Rece ived only j ust in time for the 
1987 edition , this brand new 
manual control midi-s ized Marantz 
is avai lable in two versions.  The 
'standard' '2 73 is priced at a com­

petitive £199, but this review concentrates upon 
the CD2 73 SE 'special edition' model which 
costs an extra £40 and is identical in overal l  ap­
pearance and fac i l ities (barring a pretentiously 
scripted Special Edition front panel logo) ,  but 
with added UK-sourced 'Eurotweaks' to enhance 
the sound qual ity. 

The control layout is re latively clean and 
sensibly laid out , the large and clearly labelled 
main operating controls (inc luding skip and 
audible scan) set apart from the less important 
programming (20 tracks) , repeat and display 

functions. The display itself is quite smal l ,  but 
gives two separate numerical readouts for track 
number and elapsed or remaining time, and 
remains uncluttered by machine status LEDs.  

Presentation is smart with a good standard of 
finish, though the machine is very l ight in 
weight ,  a l itt le fl imsy in construction and 
plasticky in fee l .  However, much emphasis is 
placed on the under the skin engineering , 
features such as the separate analogue and digital 
power suppl ies  and twin DACs being rare 
enough at twice the price. 

SOUND QUALITY 
Eclips ing the high standards set by the standard 
model ,  the '273SE scored a strong 'good' overall 

MARANTZ CD65 

rating - edging towards audiophile territory at 
a near-budget price! Fine dynamics accompany 
a clean, coherent and stable stereo image, with 
good width and depth. The sound was easy and 
non-fatiguing, tidy and wel l  ordered , with low 
distortion and pretty good low level resolution . 
Neutral  in balance, the midrange showed less 
'muddle' than the standard mode l .  

CONCLUSIONS 
One may assume a good lab performance com­
parable to the standard model .  Build quality is 
quite adequate, fin ish and presentation good , 
but the 'SE is in any case an obv ious Best Buy, 
simply on the basis of fine sound quality versus 
price. 

MARANTZ AUDIO (UK) L TO, 1 5 -16  SAXON WAY INDUSTRIAL ESTATE,MOOR LANE, 

· ---HARMONDSWORTH. M IDDX UB7 OLW. TEL: 01-897 6633--- · 

I n many ways this is a typical mid-priced 
CD player - black, standard size, standard 
search and programming fa�il ities, manual 
contro l ,  sel l ing for £380,  but in point of 
fact it  is c laimed to be the leading sel ler 

via independent dealers during the pre­
Christmas period 1987 . There is much in 
common with the remote-control Marantz 
CD75 , and its nearest Phi l ips equivalent is the 
CD460. 

Manufactured in the Philips factory in 
Belgium, it shares much tried and tested 
common technology with most other Marantz 
and Philips models ,  not to mention a number 
of the players which arc modified , branded and 
marketed by small specialist manufacturers . But 
Marantz see themselves as hi-fi special ists too 
- though owned by Phil ips they operate auto-

nomously to a great extent.  They brand and sell 
only hi-fi equipment and are n�1t in the business 
of flogging l ightbulbs and toasters ,  so they l ike 
to distinguish the ir models  from those of the 
parent company. 

The CD65s now sold in the UK have been 
mildly 'tweaked' to enhance sound quality -
a l itt le l ike the specialist-branded machines 
though not perhaps to quite the same degree. 
The technology includes the latest 16-bit 4 x  

oversampling technique, with dual 0/A con­
verters giving essentially l inear phase, and digital 
fi ltering . 

SOUND QUALITY 
Originally rating above average and fal l ing a 
l ittle beneath the sonic shadow of the CD75 , 

the '65 has now been upgraded to SE-type 
specifications. St i l l  fal l ing a l i tt le short of the 
current '75 ,  the '65 has a s imilar overal l  rating 
as the midi-s ized '273SE .  The high qual ity 
Phi l ips 16-bit sound has superior focus, dynamics 
and treble precision, giving a fine combination 
of l ivel iness and neutral ity, with good stereo 
presentat ion . 

CONCLUSIONS 
The CD65 has been improved sufficiently so 
that this already best sel l ing model st i l l  repre­
sents fair value for money, wel l  deserving firm 
recommendation . It  is ,  however, perhaps mar­
ginally the weakest in this respect compared 
with the '2 73 and '75 models .  

1 2 7  



THE SPECIALISTS 

: Ra}ll6lf1h HI-Fi 
1 

44a High Street 

Ra)ll6if1h 
Tel: 0268-779762 

747571 

216 Moulsham Street, On-the-Parkway 

. GHEI,MSFORD •· 

Tel: 0245-265245 

CHOOSE YOUR HIGH QUALI TY S YS TEM 

R EGA P LA N A R  3 T U R N TA B L E  
LI N N  K9 CARTR I D G E  
C R E E K  C A S  4040 A M P L I F I E R  
ROYD C O N I ST O N  R S PEAK E R S  

£ 1 8 8 . 00 
£ 6 4 . 9 0  

£ 1 4 5 , 00 
£ 1 4 9 . 00 

TOTAL £546. 9 0  
N O  D E POSIT F I NA N C E · 3 6  M O N T H S  A T  £ 2 1 . 1 3  ( £ 4 . 8 8  P E R  W E E K )  
O PT I O N A L  EXTRA S :  
C R E E K  C A S  3 1 40 TU N E R  
D E N O N  D R M -07 CASS ETTE 

LI N N  AXIS TU R NTA B L E  
WITH BAS I K  PLUS A R M  & CART 
NAI M NAIT A M P LI F I E R  
LI N N  K A N  L O U D S PEA K E R S  

£ 1 49 , 00 
£ 1 3 9 . 9 0  

£ 3 1 3 . 00 
£258 . 00 
£272 . 00 

TOTAL £843.00 
N O  D E POSIT F I N A N C E · 3 6  M O NT H S  AT £ 3 2 . 5 5  

(£7 5 2  PER W E E K )  

OJ 1 5 f 1 D n  

R EVOLVER T U R NTABLE WITH 
LI N N  ARM & BAS I K  CARTR I D G E  
M I S S I O N  CYR U S  1 A M P LI F I E R  
M I S S I O N  7 3 7 R  LO U D S PEA K E R S  

£ 2 5 3 . 00 
£ 1 49 . 90 
£ 2 3 9 , 90 

TOTAL £64 2 . 8 0  
N O  D E POSIT F I N A N C E · 3 6  M O N T H S  A T  £24.83 (£5 73 PER W E E K )  
O PT I O N A L  EXTRAS 
M I S S I O N  CYR U S  TU N E R  
M I S S I O N  P C M  4000 C D  

£ 1 7 9 . 9 0  
£39 9 . 9 0  

H I G H  DUALITY H I-F I  FRO M :-
A&R * A UDIDLAB * BEYER * BLO * CREEK * 

CYRUS * CELESTIDN * DENDN * DNM * 

DUAL * EPDS * GALE * GRA CE * 

HEYBRDDK * ION SYSTEMS * KOETSU * 

LINN PRODUCTS * MANTRA * MISSION * 

MONITOR A UDIO * MORDA UNT SHORT * 

MUSICAL FIDELITY * NAD * NAIM A UDIO * 

NAKAMICHI * ONKYO * DEO * DUAD * REGA * 

REV OX * REVOL VER * ROGERS * ROTEL * 

RO YO * SPENDOR * SUPEX * SYSTEMOEK * 

TECHNICS * YAMAHA * 

V I S I T  E I T H E R  O F  O U R  S U P E R B  S H OW R O O M S  

A N D  D I S C U S S  Y O U R  R E Q U I R E M E N T S  W I T H  

O U R  E N T H U S I A S T I C  A N D  K N O W l E D G E A B l E 

STA F F  W H O  Wi l l  B E  P l E A S E D  TO TA i lO R  

A SYST E M  T O  S U I T  Y O U  

THE SPECIALISTS 



c 0 M p A c T D I s c p L A y E R 

MARANTZ CD75 
MARANTZ AUDIO (UK) L TO, 15-16  SAXON WAY INDUSTRIAL ESTATE, MOOR LANE, 

· ---HARMONDSWORTH, M IDDEX UB7 OLW. TEL: 01-897 6633--- · 

This is a typical mid-priced CD 
player - black, standard s ize, stan­
dard search and programming facil­
ities, with remote control included 
at £45 0 .  

Manufactured in the Phi l ips factory in Bel­
gium, it shares much tried and tested common 
technology with most other Marantz and Philips 
models ,  not to mention a number of the players 
which are modified,  branded and marketed by 
small specialist manufacturers. But Marantz see 
themselves as hi-fi special ists too - though 
owned by Phil ips they operate autonomously to 
a great extent.  They brand and sel l  only audio 
equipment and are not in the business of flog­
ging l ightbulbs and toasters , so they l ike to 
distinguish their models from those of the parent 
company. 

The CD75s that are sold in the UK market 
have therefore been mildly 'tweaked' at Marantz 
UK by changing certain output and power sup­
ply capacitor grades, in an attempt to enhance 
sound qual ity and give them an edge - a l ittle 
l ike the specialist-branded machines though not 
to the same degree. 

The technology includes the latest 16-bit 4X 
oversampling technique, with dual D/A conver­
ters giving essential ly l inear phase, and digital 
filtering . This latest chip set has more on board 
memory and therefore more powerful error cor­
rection than earlier models ,  and indeed those 
of many competitors .  

LAB REPORT 
Though there is st i l l  a trace of high frequency 
ripple under great magnification , the frequency 
response is essentially flat . Channel balance is 
indicative of normal commercial  tolerances, 
w ith the twin converters providing zero phase 
error at high frequencies . Results for harmonic 
and intemodulation distortion were very good, 
albeit with some v ibration between channels .  
White noise at OdB showed slight clipping asym­
metry, and resolution at - 90dB does show room 
for improvement . 
were quite rap id and output met the 2V spec. 
from a comfortably low source impedance. 

SOUND QUALITY 
Despite its comparatively modest price, the 
CD75 turned in a very fine performance on the 
l istening tests, comfortably beating its '65 sibling 
and coming close to several highly rated mac­
hines costing considerably more. Though falling 
a l itt le short of the very best in terms of detail 
and dynamic resolution, the overall balance is 
particularly finely j udged and the l imitations 
very evenly spread . Lacking a l ittle in bass 
'speed' and 'weight', depth and space were also 
s l ightly curtai led,  but the mid/treble balance is 
sweet ,  even and open . 

CONCLUSIONS 
The CD75 must surely be the best bargain 
around in CD players at the moment , and it  is 
on this machine that Marantz UK's own special 
touches appear to have had the most tell ing 
effect. Delivering a sound qual ity that can rival 
machines twice the price even though it may 
lack some of their luxury touches, the CD75 
is an obvious Best Buy. 

TEST RESULTS 
20Hz l k H z  20kHz 

Channel halance 0 . 1 4dB 0 . 1 5d8 O . l 3dB 
Stereo separation 1 1 7dB 1 06dB 1 03dB 
Channel phase difference oo oa oo 
Total harmonic distortion , OdB _ - 9 2 .7dB - 89dB - 86dB 
Toral harmonic distortion , - I OdB ___ - 83dB 
Total harmonic distortion , - 60dB ___ - 45JB 
Total harmonic distortion , - 80dB ___ - 1 8dB 
lntcrmodulation, t 9kHz/20kH:, OdB 90dB 
lntermodulation , 1 9kHz/20kHz,  - l OdB 92dB 
Frequency response, left channel � 0 - 0 . 09dB 
Frequency response, right channel_ 0 - 0 .08dB 
S ignal-to-noise, 20Hz-20kHz unweighted - I I OdB 
Signal-ro-noise, CCIR/AR M ,  1 k H z  ref - 104dB 
Output level ,  OdB , left/right 2 .03V 
Outpur impedance 200 ohms 
Dc-cmphas;s _ - 0.38dB ( l kHz) ,  - 4 .6ldB(5 kHz).  ( - 9 . l dB ( l 6kHz) 
Track access time 3 .Ssecs 
Error correction capabi l i ty  gap>900�m. dot>SOOJJm 
Mechanical noise ____________ ·very low 
Spuriae up to 1 00kHz 87 .3dB 
Resolur;on at - 90dB L -97 .9db, R - l 08dB 
Headphone socket variable, ISO ohms 
Dimens iuns (w x d x h) 42 x 32x 8 . 5ctns 
EsrimareJ typical purchase price 450 
Fim n't'icwed Tht CPIItcrion 1 987 

For graph references see issue No. 5 1  
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O M P A C T  D I S C P L A Y E R S 

PHILIPS CD 160 
PHI LIPS ELECTRICAL L TD, CiTY HOUSE, 420-430 LONDON ROAD, CROYDON , SURREY, CR9 3QR. 

· --TEL 01-689 2 166-- · 

P hi l ips have capital ised on their posi­
tion as eo-inventors of the CD 
medium to re-establish themselves in 
the hi-fi marketplace, by means of a 
succession of standalone players 

whose main dist inguishing feature has been a 
high quality sound at a competitive price. 
Whereas most other consumer electronic brands 
update complete ranges on a more-or-less annual 
cycle basis,  Phil ips introduce items p iecemeal ,  
often adj usting relative prices at  the same time, 
so that the range gradually evolves from month 
to month. It therefore becomes a little confusing 
to keep track .  

The C D  1 60 (and the identical remote control 
'2 60) are the middle models of the midi-size 
players, and belong to the same technology gen­
eration as the full s ize '460, with 16-bit dual 

DACs and 4X oversampling . There is no longer 
any price saving in going midi , but the ' 1 60 
nevertheless sells at a 'budget' £200 , and offers 
most of the usual basic features with an optional 
add-on remote if desired.  

The control layout is  relatively clean and sen­
sibly laid out, the large and clearly labelled main 
operating controls (including skip) set apart from 
the rather scattered scanning , programming (20 
tracks) ,  repeat and display function controls .  
The display itself is quite small ,  and is rather 
cluttered by machine status LEDs . The present­
ation is smart with good finish , but the machine 
is a l ittle fl imsy in construct ion and plasticky 
in feel .  

SOUND QUALITY 
Rating firmly above average despite its budget 

price, the CD1 60 represents a worthwhile sonic 
improvement on the earlier but nonetheless res­
pected CD1 50B. The ' 1 60 sounds clearer, w ith 
better focus, higher definition and more con­
v incing bass. The treble has a touch of bright­
ness - a slight defocusing with a wispiness and 
zing in the high treble - but it is dynamic,  
cheerful and l ively, w ith an attract ive, open 
sound that was generally wel l  received. 

CONCLUSIONS 
Though mildly overshadowed by the now sim­
i larly priced '460, and the sl ightly more expen­
sive '360, the CD- 1 60 is st i l l  a Best Buy model ,  
particularly for those who place sound quality 
ahead of a sl ightly plasticky build quality in 
their order of priorities. 

SOU N D  US OUT 
PHON E FOR AN APPOI NTM ENT TO H EAR ESOTERIC H I-FI I N  A RELAXED 

ATMOSPHERE.  EVEN I NG AN D WEEKE N D  DEMONSTRATIONS. 

PERSONAL NATIONWI DE S E RVICE AT TH E MOST C REATIVE PRICES. 

• KI ESKI CARTR I DG ES • VECTEU R  CABLE • STAD TU R NTAB LES 

• AU D IOSTATIC SPEAKERS • B EARD AMPLIF I ERS • D ECCA CARTRIDGES 

• ODDESEY TO N EARM • AI R VALVE & MOSFET AM P L I F I ERS • J ECKLI N 

H EAD PHON ES • G LANZ CARTRI DG ES • PAWEL SPEAKERS • N UANCE PRE-

1 3 0  

AM P • OM EGA-PO I NT TU R NTABLE & TON EARM 

WE HAVE RECENTLY I NC R EASED OU R PRICE RANG E  TO I NCLU D E :  

• AU DIO I N NOVATIONS • AU D I O  NOTE • LFD PRE-AM PLIF IER • C RYTHON 

• M I LLTEK • ODDESEY CARTRIDGES • PHONO AM P L I F I E R  • PLEN ITU DE 

• Q U ICK S I LVER • SOUTH E R  • SN ELL • SAE 

THE FARM HOUSE, HOLLY MOUNT, 
NEWARK, NOTTS. 

PHONE: (0623) 862268 



c 0 M p A c T D I s c p L A y E R 

PHILIPS CD360 
PHI  LIPS ELECfRICAL L TD, CiTY HOUSE, 420-430 LONDON ROAD, CROYDON, SURREY CR9 3QR. 

· --TEL 01-689 2 166-- · 

P hil ips  have capitalised on their 
pos it ion as eo-inventors of the CD 
medium to re-establ ish themselves in 
the hi-fi marketplace, by means of a 
succession of stand-alone players 

whose main dist inguishing feature has been a 
high quality sound at a competitive price. 
Whereas most other consumer electronic brands 
update complete ranges on a more-or-less annual 
cycle basis ,  Phil ips introduce items p iecemeal , 
often adj usting relative prices at the same time, 
so that the range gradually evolves from month 
to month. It therefore becomes a little confusing 
to keep track . Writ ing in Spring 1987 the 
CD3 60 is the top model of three midi-size 
players ; is one of the most recent introductions 
to the range, using the latest simplified board 
construction techniques ;  and is modestly priced 
at £250 for a ful l-feature remote-control player. 

Sharing the same basic chassis as the CDJ 60,  
the 360 adds two thoroughly des irable extra 
features :  a l imited function remote control (an 
outboard item available as an optional extra on 
other midi players ) ,  and the rather clever FTS 
(favourite track selection) facil ity. FTS allows the 
user to store permanently an order of play 
programme for any or all of the discs in his 
collection (up to a couple of hundred), the 
machine automatically identifying the disc and 
executing the stored programme when FTS is 
selected. 

The control layout is relat ively clean and 
sensibly laid out,  the large and clearly labelled 
main operating controls (including skip) set 
apart from the rather scattered scanning , 
programming (20 tracks) ,  repeat and display 
function controls .  The display itself is quite 
smal l ,  and is rather cluttered by machine status 

LEDs . The presentation is smart with good 
finish, but contruction is a l ittle flimsy and 
plasticky in fee l .  The rear panel had a digital 
output as well as convent ional stereo audio. 

LAB REPORT 
Despite the budget price and construction, this 
machine has advanced technical features. It uses 
the latest twin 1 6-bit DACs with 4 X over­
sampling , and so has no interchannel phase 
difference at high frequencies. Indeed, overall 
the measurements were very impressive. Re­
sponse is extremely flat ,  albeit with a trace of 
ripple at high frequenc ies .  Channel balance 
measured very close, channel separation was 
outstanding, and harmonic distortion very good, 
albeit marred by a channel imbalance at low 
leve l s .  ln termo d u l a t i o n  d i s tor t ion  was 
exceptionally low, though the spectrogram does 
show a few clusters of ultrasonic spuriae. 

Track access time was a reasonable 4 seconds, 
mechanical noise was very low, shock and 
vibration rejection were excellent , and error and 
tracking tests posed no problems. The OdB white 
noise test did reveal some rounding at the top, 
and very sl ight rounding at the bottom of the 
waveform . S i gna l -to-no i s e  figures were 
exceptionally good , and ultrasonic spuriae were 
quite well under contro l .  However, low level 
resolution on our sample was a disappointing 
14 bits .  

. SOUND QUALITY 
Despite their apparent physical similarities, the 
360 sounded s ignificantly better than the sti l l  
highly rated 1 60,  turning in a 'good' rating 
overal l  which is quite remarkable for the price. 
This is probably due to the simpl ified con-

struction of this more recent model .  To a 
basically attract ive, l ively and open sound , the 
360 adds better dynamics, a firmer clearer bass, 
a more sharply defined and located treble with 
less untidiness besides, plus general improve­
ments in stereo imagery and ambience reso­
lution , and less muddle. 

CONCLUSIONS 
The fine lab performance and except ional 
l istening test results, together with good 
presentation and the attractive FTS feature 
make a Best Buy rating mandatory for this 
modestly priced midi machine. This is a lot of 
plastic player for the money. 

TEST RESULTS 
20Ho I kHo ZOkHo 

Channel balance _ 0.05dB 0 . 05dB O.OSdB 
Stereo separa(inn \ 1 9dB J 06dB 99dB 
Channel phase Mfercnce ___ 0 "  0 "  0" 
Total harmon ic Jisrortion, OJB _ - 9 3 . 2dB - 86 .4dB - 86 .8dB 
Tot<� I harmonic disrorrion , - l OdB _ - - 8 3 .4dB 
Total harmonic distortion, - 60dB _ - - 4 7 .6dB 
Toral harmonic distortion, - 80dB _ - - 2 \ .ZJB 
l ntcrmodulat ion , 1 9kllz/ZOkHz, OdB - - 9 4 . 3dB 
lntennodularion, 1 9k H z/20kHz, - I OdB - -94 .9dB 
FFequency response, left channel OdB , 0 ,  - O . O ldB 
Frequency response, righr channel OJB, 0 ,  - 0 .03dB 
Signal-ro-noisc. 20Hz-20kHz unwcighred l l t l l ! OdB 
S ignal-to-noise,  CCIR/AR M ,  1 kH z  rcf 1 081 1 05dB 
Ourpur level,  OdB ,  kfr/righr 2 . I S  V 

Output impedance 200ohms 
De-emphasis ___ l kH o .  0 . 38dB; 5 k H o .  4 .6dB;  1 6k H : .  - 9 . l dB 
Track access time 4 .0secs 
Error correcrion capabi l ity >900�Jm gap, >800�Jm dot 
Mechanical n01se very low 

Spuriac up to 1 00kHz - 8 7 . 1 dB 

Resolution ar - 90dB 94.9/ - 1 07 .2dB 

H eadphone socket -----------:::-::-::-c=--:­
O im<:nsions (w x d x h) 3 2 x 30.5 x 9cm 

Estimated typical purchase price ______ _____£249 

For graph references see issue No. 5 1  
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0 M p A c T D I s c p L A y E R s 

RafEL RCD-820 
ROTEL HIF I ,  2 5  HEATHFIELD, STACEY BUSHES, MILTON KEYNES MK12 6HR. 

· --TEL (0908) 3 1 7 707 -- · 

Rote! have pioneered the technique 
of combining low cost Far Eastern 
manufacture with UK design ex­
pertise to create components spec­
ifical ly and successful ly tailored to 

UK tastes . The amplifiers have taken the lead 
here, but other electronics components are also 
produced along similar l ines, including two CD 
players , though in fact these are based on the 
popular Philips chassis, manufactured in Hasselt ,  
Belgium. The basic '820 sel ls for around £249 , 
£100 less than the 'tweaked' BX. 

It is a ful l  w idth unit finished in black, and 
is currently a simple manual machine with add­
on remote control option , and has a fairly stan­
dard package of operating features .  However, 
ful ly integrated remote contro l  is now included , 
with no price increase. 

1 32  

Freauency response range: 1 5 - SO,OOO Hz 
Out out voltage· 0.3 5 mV I \  kHz. S cm lsec) 
Channet separatJon: 2 7 d B ! l kHzl  
Channe l  balance: l . S d B l l  kHzl  
Trackmg Force: l . 2 5- 1 .75 g l 1 . 5 g standard) 
Cool 1mpedance: 1 2  ohms ( 1  kHz)  
Coo l  onductance:  SQvH ( 1  k.Hzl 
Load resrstance : 20 ohms or m01e 
Load capacitance: 100-200pf 
Dynam•c complrance: 9.0 x m·6 cm !dyne. 
Sta!lc compliance: 3 5 x 10"6 cmldyne 
Sty lus shape : Q.l x 0. 2 sQuare-shank diamond 

0.2 x 0. 7 milellipticat tip 
Vert•c a l tracking angle: 23° 
We•ght · S.O g 

External finish is good, and bui ld qual ity 
sound enough, if a little plasticky compared 
with some rivals .  The display is a simple, 
switchable 4-digit section for t iming or track 
presentation , backed by five status LEDs. Ergo­
nomically the main operating panel is logically 
ordered,  but the subsidiary functions of display 
switching, repeat,  step, and 20-track pro­
gramming seem randomly placed. The rear 
panel has a digital co-ax output and provision 
for an add-on remote contro l  in addition to the 
phono stereo audio pair. 

SOUND QUALITY 
Showing the expected family resemblance to 
other Philips-based machines, of the '460/ ' 1 60 
genre, the '820 scored near the top of the 'above 

average' grouping , a decent result at the price 
but a ful l  subj ective grade behind the 'BX's 
achievement .  The sound is direct and l ively, wel l  
focused with a good scale of  image, and seemed 
marginally  sweeter, more precise and transparent 
in the treble than the standard brew, though 
such aspects were further improved in the 'BX. 

CONCLUSIONS 
Though essential ly a Phil ips clone at a some­
what higher price, the Rote! 82 0 does offer a 
very respectable sound quality for the price, and 
a reasonable build quality besides. It clearly 
deserves recommendation, particularly with the 
incorporation of remote contro l  without an 
increase in price. 

The only complete transducer family 
CARTRIDGE • HEA DPHONE • MICROPHONE • VI1AL LINKS 

®. �N�T�\Qc:!�Ebnica 
Technica House, Lockwood Close, LEEDS LS1 1  5UU. Tel :  0532 7 7 1 441 



c 0 M p A c T D I s c p L A y E R 

ROTEL RCD 820BX 
ROTEL HI -FI , 25  H EATHFIELD, STACEY BUSHES, MILTON KEYNES MKI2 6HR. 

· --TEL : (0908) 3 17 707-- · 

Rote! have p ioneered the technique 
of combining low cost Far Eastern 
manufacture with UK design ex­
pertise to create components spec­
ifically and successfully tailored to 

UK tastes .  The amplifiers have taken the lead 
here, but other electronics components are also 
produced along similar lines, including two CD 
players . Paralleling nomenclature used in the 
amplifiers , the model fully reviewed here is the 
820BX variant which is modified in the UK for 
improved sound quality. It sells for around £350, 
a £100 premium on the standard '820 .  

The 820BX i s  a ful l -width unit finished in  
black and based on a Phil ips chassis (some 
derivation on the 460, one presumes) .  As tested 
this was a simple manual machine with optional 
add-on remote control ,  but this feature is now 
built in at no extra cost .  External finish is good, 
and build quality sound enough , if a l ittle plas­
t icky compared with some rivals . The display is 
a s imple, switchable 4-digit section for timing or 
track presentat ion , backed by five status LEDs. 
Ergonomically the main operating panel is 
logically ordered, but the subsidiary functions 
of display switching, repeat ,  step, and 20-track 
programming seem randomly placed . The rear 
panel has a digital co-ax output and provision 
for the add-on remote control in addition to the 
phono stereo audio pair. 

LAB REPORT 
The range of test measurements indicate a fine 
overall lab performance, compromised s lightly 
by some mild channel imbalances, presumably 
reflecting l imited component tolerancing. The 

response is smooth and flat through most of the 
frequency band , showing gentle and probably 
sensible filtering towards the bandwidth 
extremes (llkohm loading) . Close channel phase 
coherence confirms the twin 16-bit DACs,  used 
with 4 X  oversampling. Channel separation was 
very good , though with s ign ificant difference 
between L on R and R on L. Both harmonic 
and intermodulation distortions were very good, 
the spectrogram showing a basically clean 
ultrason ic reg ion wi th  a s ingle 2 5 kHz 
component. 

Output level was accurate, and source 
impedance low enough for d irect power 
amplifier working . Mechanical noise was low, 
track accessing a fairly rapid 3 .5 seconds , and 
error/tracking tests were handled without 
problems. Feedback rej ection was very good , 
though shock rej ection rated only average. 
Electrical noise was very low indeed , and 
ultrasonic spuriae well suppressed , but low level 
l inearity was a rather average 15 -bits ,  and the 
white noise test (OdB) showed very s l ight 
rounding at the top. 

SOUND QUALITY 
Rating a solid good overall ,  the 802BX certainly 
provided a s ignificant improvement over the 
standard 820, though at the same time it did 
not particularly stand out amongst s imilar 
modified-Phil ips machines. Dynamics and depth 
were both good , but there was also a sl ight 
'clouding' effect which reduced transparency 
through the wel l  focused but sl ightly narrowed 
soundstage. The bass was firm, strong and well 
above average, while the treble was a mite 
recessed, lacking a l ittle 'sparkle'. Overall ,  the 
sound was aptly described as both entertaining 

and involving . 

C ONCLUSIONS 
While the 820BX CD player does not quite 
attain the competit ive position of the 820BXII 
ampl ifier, i t  is a re spectable performer 
nonetheless. The lab performance was generally 
good , though not without a few LIR channel 
anomal ies ; the build quality and features were 
adequate, if ungenerous. But it has still done 
more than enough to merit recommendation on 
the basis of a fundamentally good standard of 
sound quality for the price, maintaining Rotel's 
reputation and phi losophy in this new product 
area .  

TEST RESULTS 
Z Q H ,  I kH, ZOkl-h 

Channel balance O . O l d B  0 . 02dB 0 . 4 1dB 
Stercn separation 1 1 1JB 93JB 8 1 . 5 d B  
Channel ph<�se diffcrcnct• ___ 0 °  0° 2 °  
Total harmonic distortion , OdB � - 9 3 .4dB - 88 . 8 J B - 8 4 . 8dB 
Toral harmonic distortion , - I OJB _ - 8 3JB 
Total harmon ic distort ion,  - 60dB _ - 46d8 
Tt)tal harmon ic d istorti( m ,  - SOdB _ - 2 1 JB 
l ntcrmodulation, 1 9kHz/20kHz,  OJB - 94JB 
lntcrmodulation, \ 9kHz/20kHz, - I OJB - 90dB 
Fre4uency response , left channd ___ - 0 . 54dB,  0 .  - 0 . 86dB 
Frequency response, right channel ___ - 0 . 5 3 d B ,  0 ,  - 1 . 2 7 d B  
Signal-ro-noise, 20Hz-20kHz unwe ighted 1 0 7 1 1 07dB 
Signal-to-noise, CCIR/A R M ,  1 kHz rcf 1 0 3 / 1 03dB 
Ourput level,  OdB , lclr/right 2 . 1  V 

Output impedance 200ohms 
De-emphasis �' kHz, - 0 .4JB:  5 k H z ,  - 4 . 7 d B :  1 6kHz.  - 9 . 3 7 J B  
____________ 3 . 5sl'CS 

Error correction capabi l i ty  >900j..lm gap, >SOO�m dot 

Mechanical noise ---------------,-
low 

Spuriae up w ! OOkH: --------
--

,
---::-:-

- ! OOdB 

Rt:solution at - 90dB _____ - 1 04 . 7 / - ! 00 . I dB 

Track access time 

H cadphone socket -----------c-c---:--c­
Dimensions (w x d x h) 42 x 3 J x 8 . 5 cm 

Estimated typical purchase prict..• ________ .£ 3 5 0  

For graph references see issue No. 5 1  

1 3 3  
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SONY CDP·M20 
SONY UK L TD, SONY HOUSE, SOUTH STREET, STA INES , MIDDLESEX TWJS 4PE 

· ---TEL: Staines 6 1688--- · 

S ony see this new 1987 midi-sized 
model as the successor to the highly 
successful CDP 3 5 .  (This Choice 
Recommended model was 1986's 
biggest sell ing machine.) 

The M20 is the cheapest in a range of four 
midi machines . Al l  share the high standards of 
qual ity and presentation that play no small part 
in Sony's success, but the manually operated '20 
has the most basic faci l ities at the same £199 
price point as last year. An extra £30 adds the 
full-feature remote control of the M30.  We had 
planned to rev iew the MSO, but our sample 
withdrew its labour: this £270 model has a more 
comprehensive display plus extra technical 
features. The £350 CSM is a 5 -disc autochanger, 
with the most convenient and ingenious loading 
mechanism yet .  

The M20 i s  quite well equipped for a baseline 
model ,  yet it is also neatly laid out for s imple 
operation . The features include a 20-track pro­
grammable memory, skip and audible high speed 
scan , repeat and shuffle (random) play, plus dis­
played track, index and disc timing. 

LAB REPORT 
The basic c ircuitry is developed from last year's 
more up market machines , using 2 x over­
sampling and digital filtering with a s ingle time­
shared 16-bit DAC. The technical performance 
is generally wel l  balanced,  while showing the 
mild compromises appropriate to a player in the 
'budget' category. Frequency response was flat 
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below 1kHz, showing sl ight ripple and uneveness 
at higher frequencies but within close l imits 
nonetheless. Channel balance was close, de­
teriorating slightly at high frequencies, while the 
interchannel phase difference confirms the 
shared DAC. 

Harmonic d istortion was generally good , but 
weak at low levels .  lntermodulation gave good 
figures but the spectrogram does reveal a number 
of lurking ultrasonic components. The output 
impedance was rather high , so this player may 
not be suitable for direct or via potentiometer 
connection to a power amplifer. Shock and 
vibration resistance was good, mechanical noise 
quite low, and track access time a reasonable 
5 seconds . Error correction tests posed no 
problems, resolution was a decent IS .4-bits at 
low levels ,  and s ignal-to-noise ratios were quite 
good , but the suppression of ultrasonic spuriae 
could have been better. 

SOUND QUALITY 
The M20 scored a straight average on the 
lis ten ing tests, which is a good result for a budget 
player. The sound was considered a l ittle 
l ightweight but dry and quick in the bass. M id 
and treble both sounded reasonably clean with 
quite good focus and dynamics. The soundstage 
could have been wider with better depth reso­
lution , but there were no upsetting colorations 
and imbalances, merely the expected limitations 
of an essentially competent budget deck. 

CONCLUSIONS 
The CDP-M2 0  makes a worthy heir to its 
successful predecessor, fully keeping pace with 
the improving standards of the marketplace as 
a whole.  It combines decent subj ective and 
laboratory performance in a competitive £200 
package, with the bonus of fine Japanese build 
and presentation quality, and so clearly merits 
firm recommendation . 

TEST RESULTS 

Channel balance 
Srcrco separation 

,-
------

Channel phase difference __ _ 

Toral harmonic d istortion . OdB _ 

Total harmonic distortion.  - I OdB _ 

Total harmon ic d istortion , - 60dB _ 

Tot<ll harmonic distort ion,  - SOdB _ 

l ntennodulation, 1 9kHz/20kH:,  OdB 
Intermodulation, 1 9kHz/20kHz. - 1 0dB 

20Hz 1 kHz 
0.02dB 0.02dB 

92JB 9 1 JB 
oo 2 0  

- 82dB - 8 ldB 
- 82dB 
- 40dB 

- - 1 4 .5dB 
- 86dB 

- - 88 . 5 d B  

20kHz 
0 . 1 7dB 

7 1 dB 
40° 

- 8.6dB 

Frequency response.  left channel ___ 0 .04dB, 0 ,  - 0 .64dB 
Frequency response.  right channel ___ 0.05dB, 0 ,  - 0 .49dB 
Signal-to-noise,  20Hz-20kH: unwcighrcd 89/93dB 
Signo1-to·noisc, CC1RiARM,  1 kHz ref 84/SSdB 
Output level .  OdB, !cfr/right 2 . 1 2V 
Output impedance 2 .4kohms 
De-emphasis ___ 1 kH : .  0 .4dB:  1 k H z .  4 .6dB ; 1 6kHz ,  9 . J d B  
Track access time S .Osecs 
Error corrccrion capah il it;.  >900/Atn gap, >8001-4m dot 
Mechanical noise quite low 
Spuriae up ro 1 00kHz - 7 6dB 
Resolution at - 90JB - 86 . 9 / - 86.7dB 
Headphone sockct ________ yes (fixed) l OOohms 
Dimensions (w x d x h) 3 5 .4 x 2 7 x 8cm 
Estimated typical purchase price £. 1 99 

For graph references see issue No. 5 1  



C O M P A C T  D I S C P L A Y E R 

SONY CDP-3 10 
SONY UK L TO, SONY HOUSE, SOUTH STREET, STAINES, MIDDLESEX TWIS 4PF. 

· ---TEL: Staines 61688--- · 

eo-inventors of the CD format , 
Sony are also amongst the market 
leaders ,  and have introduced for 
1987 some ten mains machines 
p lus several portables to maintain 

their market position. Disregarding the prestige 
'ES models,  alongside no less than five midis ,  
there are two full width models,  both with full 
remote control .  The simpler £250 COP 3 1 0  
costs £50 less than the more complex and tech­
nically more advanced '7 1 0 reviewed in the 
fol lowing pages . 

The finish and build quality are both exemp­
lary, even if Sony are able to surpass it with their 
ES series , which are clearly more sol idly built 
overal l .  Sti l l  the '3 1 0  more than passes muster, 

0 

$==;_'25;: � - - - .. .  -. 

even i f  i t  does represent a more cost effective 
package. All the usual features are available, and 
intell igently laid out. Lacking the complexity 
of the '7 1 0's front panel direct entry keypad and 
displayed music calendar, the '3 1 0  at least offers 
the convenience of the former on the compre­
hensive handset .  

SOUND QUALITY 
Scoring a healthy enough average rating, the 
'3 1 0  showed a small but worthwhile improve­
ment over the 'M20,  with enhanced dynamic 
qualities and a more solid extended bass, though 
it fell substantially behind the '7 10 with its more 
advanced digital circuitry. Focus was quite good, 
but with some loss in stereo depth and trans-

parency. The treble was quite t idy, but with a 
mild ' l ispiness' or 'edge'. Overall , this is decent 
commerc ial sound qual ity, but nothing special .  

CONCLUSIONS 
Fine build quality, faci l it ies and presentation , 
plus a very acceptable standard of sound quality 
for £250 make recommendation of the CDP-3 1 0  
mandatory. But those who want a ful l  s ize 
machine should consider carefully the sl ightly 
more expensive ' 7 10 .  And if s ize is immaterial , 
the MSO ought to be investigated - though we 
were unable to test this model ,  it appears to 
incorporate ' 7 10  technology in a £270 midi 
package, which could be a w inning com­
bination. 

HFC .. 

1 3 5  



M p A c T D I s c p L A y E R s 

SONY CDP 710 
SONY U K  L TO, SONY HOUSE, SOUTH STREET, STAINES, M IDDLESEX TWI8 4PF. 

· ---TEL : Staines 6 1688--- · 

eo-inventors of the CD format , 
Sony are also amongst the market 
leaders, and have introduced for 
1987 some ten mains machines 
plus a couple of portables to main­

tain their market position. This is the top model 
in Sony's extensive seven-model standard line­
up, disregarding the more exotic ES models 
described elsewhere :  alongside no less than five 
midis, there are two full-width models, both with 
ful l  remote control ,  this £300 CDP 7 1 0  costing 
£50 more than its simpler '3 1 0  brother. 

For the extra , one gets additional features like 
the front panel 20-digit direct entry keypad, plus 
internal engineering changes to the digital con­
vers ion circuitry. The finish and build quality 
are both exemplary, even if Sony are able to 
surpass it with their ES series which are clearly 
more solidly built overall . Still the 7 1 0  more 
than passes muster, even if it does represent a 
\[lore cost effect ive package. All the usual 
features are avai lable in full measure, and 
intelligently laid out, though the degree of 
complexity might not be to every taste. 

LAB REPORT 
This particular model has 'high tech' digital 
c ircuitry, with dual 16-bit DACs (from Phil ips 
sources) used with 4 x  oversampling, and Sony's 
own advanced digital filtering, giv ing a ruler-
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flat frequency response with n o  interchannel 
phase discrepancy. Stereo separation was very 
good, deteriorating marginally at high fre­
quencies, while both harmonic and intermodu­
lation distortion measurements gave excellent 
results .  

The output level was near enough correct, but 
the output impedance was on the high s ide, 
which might create the odd problem for dedi­
cated enthusiasts attempting to drive some 
power amplifiers directly or via a passive volume 
control .  Mechanical noise was low, track access 
speed very fast ,  shock and v ibration rej ection 
excellent, and error correction and tracking tests 
handled without difficulty. Electrical noise levels 
were excellent , ultrasonic spuriae were wel l  sup­
pressed , and low level linearity was a very good 
1 5 . 7  bits .  

SOUND QUALITY 
Despite its comparatively modest price, this 
player scored a very impressive and strong overall 
'good' rating. Showing excellent vocal focus and 
stereo staging , with good depth and width, the 
soundstage was s l ightly 'forward', and tonally 
mildly ' lean'. Bass was qualitatively good, if a 
trifle l ightweight ,  and the treble showed fine 
explicit detail .  Though lacking a little 'slam', the 
7 1 0  provided a fine combination of good 
dynamics and subtle deta i l .  

CONCLUSIONS 
This player proved to be one of the more out­
standing new entries for the 1987 edition, Sony's 
additional 'high tech' fix on this premium model 
appearing to give a significant boost to sound 
quality. The build quality may not quite achieve 
ES standards, but it is more than suffic ient 
nevertheless, while the range of facilities and 
lab performance are both generous at the price, 
irrespective of the sound quality. The CDP 7 1 0  
i s  therefore a n  obvious Best Buy. 

TEST RESULTS 
20Hz 1 kHz 

Channel balance 0 . 2 2dB 0 . 2 2dB 
Stereo separation 1 18dB l i OdB 
Channel phase difference ____ 0 °  0° 
Total harmonic distort ion , OdB _ - 87dB - 8 3dB 
Total harmonic distort ion , - I OdB _ - 8 \ dB 
Total harmonic distortion, - 60dB _ - 4 l d B  
Total harmonic distort ion,  - SOdS _ - 2 3 .5dB 
I mermcxlulation , 1 9kH:/20kH:,  OdB - 9 1 dB 
lntermodulation, 1 9kH:/20kH:, - ! OdB - 8 5dB 

20kHz 
0 . 3dB 
84dB 

oo 
- 87dB 

Frequency response, left channel ____ O.OldB.  0 ,  - 0 .03dB 
Frequency response, right channel ____ O . O l d B ,  0 ,  - O . l l d B  
S ignal-to-noise , 20Hz-20kHz unweighted 1 091 I ! OdB 
S ignal-to-noise , CCI R/ARM , 1 kH z  ref 1 04dB 
Output leve l ,  OdB, left/right 2 . 2 1 V  
Output impedance 1 .6kohms 
De-empha'i' ___ l kHo ,  0 . 3 3d B :  jkf-h, 4 . 3 jdB:  1 6kHo ,  9 . 1 dB 
Track access time 2 .0secs 

Error correction capab i l ity >9001-'m gap , >8001-1m dot 
Mechanical noise low 

Spuriae up to I OOk H z - 99dB 
Resolution at - 90dB - 87 .7 / - 89 . 3 d B  
Headphone socket _____ yes (variable output) ! OOohms 
Dimensions {w x d x h) 4 3 x 3 3 x 9 . 5 c m  

Estimated typical purchase price £300 

For graph references see issue No. 5 1  



c 0 M p A c T D I s c p L A y E R 

SONY CDP·222ESD 
SONY UK L TO, SONY HOUSE, SOUTH STREET, STAINES, MIDDLESEX TWl8 4PF. 

· ---TEL: Staines 61688--- · 

The CDP-222ES is the least expen­
sive model in the costly but beauti­
fully presented Sony ES range of 
three CD players . Features and 
faci l i t ies are too comprehensive to 

detail without the review taking on the appear­
ance of a shopping l ist ,  but this is very much 
a luxury machine with everything one would 
expect plus a few more besides - inevitably 
result ing in a somewhat complex layout ,  no 
doubt to the delight of many, but the possible 
intimidation of some. 

Full comprehensive remote control is pro­
vided, but this does not have the remote volume 
of the more expensive models. Other economies 
have been found in avoiding the elaborate power 

* HOLDS 14 COMPACT DICS 
* IMMEDIATE ACCESS 
* INSTANT IDENTIFICATION 

supply provis ions and anti-vibration G-chass is ,  
though the '222 st i l l  makes a serious attempt 
to combat shock and v ibrdt ion . A 20-digit 
keypad gives d irect  track access and program­
ming on both handset and machine, the latter's 
music calendar display providing attractive 
v isual confirmation . Under the skin,  the '222 
has Sony's 4 X oversampling system, based 
on Phil ips twin DACs but with Sony's digital 
filtering technology. 

SOUND QUALITY 
Despite the luxurious build quality, the '222 was 
a mild disappointment in the listening tests, 
scoring a healthy enough 'above average' rating 

-·- -- --

- better than the '3 1 0  but fal l ing a l irtle short 
of the non:Es '7 10 model .  The stereo image had 
good scale and focus, with fair depth and good 
low level detai l .  The sound was inviting and 
interesting, quire dynamic and authoritative 
with good bass ;  overal l  this is a t idy, clean all 
rounder. 

CONCLUSIONS 
The combination of exceptional build and 
presentation plus respectably good sound quality 
at a realistic price is sufficient to merit recom­
mendation, but our preference for alternative 
Sony models e ither s ide in the price hierarchy 
keeps our enthusiasm for the '222  j ust a shade 
lukewarm . 

1 3 7  



0 M p A c T D I s c p L A y E R s 

TECHNICS SL-P 1 1 1  
P ANASONIC UK L TD, 300 -318 BATH ROAD. SLOUGH,  BERKS Sll 6JB. 

· --TEL (07 5 3 )  3 45 2 2-- · 

T
he hi-fi brand of the mighty Mat­
sushita organisation, Technics have 
been market leaders for many years, 
showing a particularly effective 
knack for choosing the right com­

promises when engineering components for the 
budget sector of the marketplace. T his brand 
new full-width £179 Technics player is a little 
different from most others of its type in the way 
in which the controls function, though in other 
respects it is a conventional enough budget 
player. Lightweight in construction, it is none­
theless well finished and presented, and is tech­
nically based on well established methods seen 
previously on more upmarket players. In most 
respects the SL-P]22 midi size player is an 
identical smaller version. 

Stark and simple enough to warm the hearts 
of many an audiophile, the 'lll's total 
complement of six large and three small push­
buttons makes a dramatic contrast with the 
Technics' upmarket players like the '520, '720 
and ' 1200. Surely Technics have not abandoned 
the feature race? Of course not! Many of these 
buttons serve more than one function, providing 
different facilities according to how they are 
pressed. 

T he result is a simple and easily understood 
configuration for the major tasks, plus the 
capability to do more for those prepared to crack 
the detailed code, set out in the even more 
detailed manual. T hough distinctly economy­
sized, the display panel has separate track and 
timing readouts, plus four machine status indi­
cators. Most of the usual functions such as skip, 
audible scan, program play and repeat are avail­
able, plus something faintly bizarre requiring four 
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separate control commands called 'preset edit 
play'. 

LAB REPORT 
T he practice of applying older technology in 
budget players can be seen in the use of a single 
16-bit linear time-shared DAC, with its attend­
ant high frequency interchannel phase error, but 
the measurement set overall was pretty well 
balanced nonetheless, with no particular weak­
ness and some good points. T he frequency re­
sponse was pretty flat, with just some uneven­
ness and channel imbalance at high frequencies. 
Distortion measurements were good, particularly 
for intermodulation, while the latter's spectro­
gram showed just one spurious ultrasonic 
reflection. 

T he output level was a little higher than spec. 
- those who attempt to carry out A/B com­
parison should be warned that this player may 
be flattered by additional loudness if levels are 
not adjusted carefully. Track access was very fast, 
mechanical noise low, and shock and vibration 
immunity pretty good. Error correction and 
tracking tests were handled without problems, 
electrical noise and ultrasonic spuriae were both 
fairly low, while the practical low level linearity 
of our sample was a very good 15.7-bits. 

SOUND QUALITY 
While not setting any new benchmarks for per­
formance against price, the SL-P 1 1 1  acquitted 
itself very respectably in the listening tests, 
rating above average overall, a very acceptable 
result for the price. Typical! y Technics, the tidy 
sound was coherent and well focused, with an 
even tonal balance but slightly 'hardened' and 

a touch forward in the midband. T he bass was 
good, and depth was quite well portrayed, but 
there was a slight loss of transparency and 
softening of dynamics. 

CONCLUSIONS 
An above average sound quality at a well below 
average price, c::mpled with decent lab perform­
ance and good presentation and build quality 
is clearly the recipe for a Best Buy. T he ergo­
nomics of this player differ to a degree that may 
be appealing or infuriating, and the discerning 

· may find the sound of some competitors more 
attractive, but the Technics scores above all on 
its good balance - its relative success in being 
most things to most men. 

TEST RESULTS 
20Hz I kHz 20kHz 

Channel balance 0.08dB 0 .09dB 0 .27dB 
Stereo separation 93dB 93dB 83dB 
Channel phase difference ___ 0° 2° 45° 
Total harmon ic diswrrion. OdB _ - SOdS - 80dB - 83dB 
Towl harmonic distortion , - ! OdB _ - 8 \ dB 
Total harmon ic distort ion. - 60dB _ -43dB 
Total harmon ic disrort ion. - SOdB _ - 1 7dB 
lntennodulation, 19kHz/20k H : ,  OdB - 88dB 
lmermodularion, 19kHz/20kH:. - l OdB - l OOJB 
Frequency response, left channel ______ - 0 .03dB. 0, 0.03dB 
Frequency response, r ight channd ___ - O . O l dB ,  0, - 0 . 1 6dB 
Signal-to-noise. 20H:z-20kH: unweighred 96/99dB 
Signal-to-noise, CCIR/ARM. l kH:  ref 9 1 /94dB 
Output level. OdB, left/r iglH l.SV 
Output impedance � 5 0ohms 
De-emphasis I kHz. 0 . 3dB; 5 kH:. 4dB; ! 6kH:. 8 .9dB 
Tmck access t ime 2 . 5 secs 
Error correction capabi l it) >900�m gap. >BOO�m dot 
Mechanical noise very low 
Spuriae up to ! OOkH: 92dB 
Resolution at -90dB - 87 .9/ - 90.6dB 
H eadphone socket 
D imensions (w x d x h) 43 x 23 . 5 x 7 . l cm 
Estimated typical purchase price ________ £ 1 7 9  

For graph references see issue No. 5 1  



c 0 M p A c T D I s c p L A y E R 

TECHNICS SlrP520 
PANASONIC (UK)L TD, 300 -3 l8 BATH ROAD, SLOUGH ,  BERKS SL I 6jB. 

· --TEL (07 5 3 ) 3 45 2 2-- · 

C
heaper of a pair of similar mid­
priced machines , the ful l  w idth 
£350 '520 has luxury features and 
faci l ities to satisfy the most eager 
button pusher, plus ful l  function 

in(ra-red remote control (including coarse 
volume). It also incorporates a number of 
Technics' proprietary advanced engineering 
features such as search/dial cueing, high access 
speed opt ic s ,  c l ass  AA analogue pre­
amplification, and anti-vibration construction 
(comprising insulating feet and internal floating 
deck insulation). The elaborate display covers 
machine status, separate time and track/index , 
plus a disc menu to assist programming. 

External 'camouflage' finish and build quality 
are to very high standards, and the exceptionally 
fast ,  quiet transport gives an expensive operating 
'feel', but the complexity of controls and display 
suggest this is not a machine for sufferers of 
'technofear'. Furthermore, the ergonomics are 
perhaps not totally logical ,  the dominant dial 
on the front panel merely control l ing the fast 
cueing, a function of l imited importance. 

The main operating functions are on large 
buttons situated below the display, interspersed 
with 1-10 programming keys plus memory, clear 
and index buttons. Three other separate button 
clusters provide repeat play functions, volume 
control on a headphone output ,  and switch the 
cueing to high or low scan rat ios, and auto space 
between tracks, and switch the time display 
mode. 

LAB REPORT 
Using 16-bit chips with 2 X oversampling and 

digital filtering , it is perhaps a l ittle surprising 
at this price level to find a single, time-shared 
DAC, with its inevitable interchannel phase 
shift at high frequencies . The frequency response 
was very flat indeed, showing j ust the suggestion 
of ripple at high frequencies. Stereo separation 
was very good, and harmonic distortion was fine 
at high levels ,  deteriorating somewhat at low 
levels .  lntermodulation distortion measured 
pretty low, the ultrasonic spectrogram showing 
j ust one area of perturbation at 68kHz. 

The quality of the transport mechanism is 
shown in the low mechanical noise,  high track 
access speed , and very good res istance to ex­
ternal shock and vibration . Error correction tests 
were passed w ithout fuss ,  electrical noise was 
low, ultrasonic spuriae were well suppressed, 
while low level l inearity was a pretty good 1 5 . 5  
b its. Overall ,  the 520 i s  the usual well balanced 
high qual ity lab performer we have come to 
expect from this manufacturer. 

SOUND QUALITY 
Comfortably rating above average, the 520 was 
difficult to fault soundwise, but at the same time 
failed to cause any great excitement or raise 
particuiar enthusiasm amongst the l isteners .  
The balance was smooth , even and uncoloured, 
w ith a wel l-ordered, precise soundstage con­
veying subtle and del icate fine detail . But 
dynamics and transients seemed a touch muted 
and softened, giving a sl ightly bland effect 
throughout . N ice, polite and essentially very 

l istenable, a sl ight lack of 'sparkle' held the score 
back a little. 

CONCLUSIONS 
With a particularly fine transport mechanism 
and genera l l y  fine standards of b u i l d ,  
engineering and lab performance, the Technics 
'520 also offers an extravagant range of features 
and faci l ities at a quite competitive price. The 
sounds produced were also of decent quality, so 
recommendation is appropriate, while noting 
that this is a rather complicated machine to use. 

TEST RESULTS 
2QH, I k};, 

Channel hahmce 0 .04JB O.OJdB 
S1crco scp<mllion 1 03dB I OSdB 
Channel phase difference ___ 0° 2 °  
Total harnwnic distort ion, O J B  _ - 8 2 J B  - 84dB 
Tor<�l harmonic distort ion,  -lOdB _ - S l dB 
Total harmonic distort ion ,  - 60dB _ -44dB 
Tnral harmonic distort ion ,  -80dB _ - I SdB 
lntcrmodulation, 1 9kHz/20kH : ,  OdB - 78dB 
lmermodulation, 1 9kHz/20kH�. - ! OdB -82dB 

20kH, 
0 07dB 

82JB 
40° 

-87dB 

Fre4uency response, left channel ____ 0 .02dB. 0 ,  - 0 .15dB 
Fre4uency response, right channel ____ O.OldB, 0 ,  - 0 . 1 9dB 
S ignal-w-noisc, 20Hz-20kHz unwcighrcd 98/ 1 03dB 
Signal-w-noi;e, CCIR/ARM, I kHz cef 94/98dB 
Output level, OdB, lcfr/right 2.0SV 
Output impedanc�::: 600ohms 
De-empha>is ___ l kHz. 0 . 3 1 dB: 5 kH :. 4 . 5dB: 1 6kHz. 8 .9dB 
Track access time 2 .Osecs 
Error correction cap:Jbil i ty  >900JJm gap, >BOOJJm dot 
Mechanical noise low 
Spuriae up to l OOkHz IOtdB 
Resolut ion at - 90dB 87.1/- 86.9dB 
He;1dphone socket .,------yes (variable output) 83ohms 
Dimensions (w x d x h) 43 x 27 x 8 .8cm 
Esnmarcd typical purchase price £350 

For graph references see issue No. 5 1  
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M p A c T D I s c p L A y E R s 

TECHNICS SLP 720 
PANASONIC UK L TO, 3 00-3 18 BATH ROAD, SLOUGH ,  B ERKS SL l  6]B. 

· --TEL (07 5 3 ) 3 45 2 2-- · 

M 
ore expensive of a pair of simi­
lar mid-priced machines, the 
ful l  width £400 720 has luxury 
features and faci l ities to satisfy 
the most eager button pusher, 

including ful l  function infra-red remote control 
(including coarse volume) . It also has a number 
of Technics' proprietary advanced engineering 
features such as search/dial cueing, high access 
speed optics, and class AA analogue pre-ampli­
fication . The elaborate display covers machine 
status, separate time and track/index, plus a disc 
menu to assist programming . 

There are two key features over and above 
those provided on the '52 0: separate analogue 
and digital power supplies, with special quality 
circuit components ; and even greater attention 
paid to reducing v ibration, via an additional ,  

heavy and inert TNRC/metal base .  These fac­
tors add nearly a kilo to the net weight . 

External 'camouflage' finish and build quality 
are to very high standards, and the exceptionally 
fast, quiet transport gives an expensive operating 
'feel', but the complexity of controls and display 
suggest this is not a machine for the easily 
intimidated. Furthermore, the ergonomics are 
perhaps not totally logica l ,  the dominant dial 
on the front panel merely controll ing the dial 
cueing, a function of l imited importance. 

SOUND QUALITY 
Though nominally similar in most respects to 
the '520,  the '720 established a clear preference 
on the l istening tests, comfortably rating 'good' 
overall and clearly j ustifying its price - indeed 

A RECORD FOR 
BRITISH 

ENGINEERING 

Phili� March 
oud1o s�stems 

TEL:0482 227867 
1 03a Beverley Road, Hull · Entrance Wellington Lane 
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the }20 sounded effectively identical to the sub­
stantially more expensive and e laborate semi­
pro ' 1200. Distinguished by supreme compet­
ence, the sound was remarkably neutral and well 
balanced, with good definition and control  
throughout the frequency range, but  marginally 
losing fine focus in the treble. However, ul­
timately it was cons idered a trifle bland and un­
involving, with a mild loss of speed and 
dynamics. 

CONCLUSIONS 
The '720 is clearly the best value amongst the 
top Technics models ,  and may be confidently 
recommended for its fine neutra l ity and self-ef­
facement , plus excellent finish, faci l ities and 
build quality, for those who don't mind a little 
complex ity in their l ives . 



c 0 M p A c T D I s c p L A y E 

YAMAHA CD·X5 
Y AMAHA ELECTRONICS U K  L TO , Y AMAHA HO US E, 200 RICKMANSWORTH ROAD, W AT FORD, 

· --H ERTS WO ! 7)S . TEL (0923)  33 166-- · 

T
his large and diverse Japanese 
company has a broad range of 
activities with a number of totally 
autonomous divis ions, mostly re­
flecting a general interest in dif­

ferent aspects of music (disregarding the motor­
cycles of course) .  The hi-fi divis ion has shown 
increasing strength on the UK market in recent 
years , with amplifiers and CD players making 
prominent contributions. 

The CD-X5 is their latest 1987 midi-sized 
budget player. I t  is a manual only machine 
costing around £200 with the usual basic quota 
of facilities, nicely finished and with good build 
quality, if rather l ight in weight and lacking any 
real anti-v ibration measures .  

The front panel  is s imple and stra ight­
forwardly laid out, with large buttons for main 
transport functions l ike play, skip and scan, and 
a smaller threesome for programming, repeat 
and display mode. The display itself is fairly 
e laborate, with two separate digital readouts for 
disc information , plus half a dozen status indi­
cators . The rear panel carries j ust a stereo pair 
of phono sockets .  

LAB REPORT 
This Yamaha model uses a single time-shared 
16-bit DAC, with 2 X oversampl ing and digital 
filtering, so there is some h igh frequency inter­
channel phase shift . The response was pretty 

flat through bass and midband, but rose frac­
tionally to a broad treble plateau, + 0 .4dB across 
the final octave. Channel balance was very 
close, and separat ion about average, deterior­
ating somewhat at high frequencies. Harmonic 
distortion was good, and intermodulation ac­
ceptable if below average, the spectrogram re­
vealing s ignificant u ltrasonic spuriae. 

The output impedance is sufficiently high to 
suggest exercis ing extra compatibi l ity care if 
proposing to drive a power amplifier directly or 
via a passive volume control. Mechanical noise 
was quite low, track access a reasonable 4 
seconds, but shock and v ibration res istance was 
poor. Error correction tests were passed without 
fuss ,  electrical noise levels were quite low, but 
ultrasonics showed l imited filtering . Low level 
l inearity was a respectable 15  .3 -bits .  

SOUND QUALITY 
Rating a strong 'average' overa l l ,  this is a good 
result for a low cost player. The CD-X5 is 
cheerful and l ively, with good dynamics, but the 
sound �as also a touch 'coarse' with hints of 
'hardness' on loud sections. The upper treble 
was oddly proj ected and defocused from an 
otherwise good stereo image with fair depth and 
clarity. The bass showed good drive, but an im­
pression of treble 'grain' and mild sibilant ex­
aggeration remains. 

CONCLUSIONS 
Good build quality, respectable lab performance 
and decent sound quality at a realistic price 
ensure that Yamaha's leading budget model 
continues to merit Recommendation in its latest 
guise. It is not in our view the best sounding 
in its class, but offers a fine overall balance 
taking the construction and finish into 
account . 

TEST RESULTS 
20Hz I k Hz 20kHz 

Channel balance 0.03dB 0.03dB 0.04dB 
Stereo separation 86dB BSdB 66dB 
Channel phase difference ___ 0° zo 40° 
Total harmonic distortion. OdB _ -83dB -84dB -84dB 
Total harmonic distortion, -lOdB _ -82dB 
Total harmonic distortion, -60dB _ - -42.5dB 
Total harmonic distortion, -SOdS_ -21dB 
lntermodulation, 19kHz/20kHz, OdB -77dB 
lntennodulac;on, 19kHz/20kHz, -!OdB -83dB 
Frequency response. left channel �---O.OldB, 0, -1.3dB 
Frequency response, right channel ___ O.OldB, 0, -l.34dB 
SignaJ,to-noise, 20Hz�20kHz unweighted 99/l03dB 
Signal-to·no;se, CCIR/ARM, 1kHz ref 94/98dB 
Omput level, OdB, left/rig�:t 2V 
Output impedance 2.2kohms 
De·emphas;s ___ 1kHz, 0.26dB; 5kHz, 3.8ldB; 16kHz, 9.ldB 
Track access time -:-,------

---:-:-::-
--

-:-:=
4.0secs 

Error correction capability >900J.J.m gap, >8001-'m dot 
Mechanical noise quite low 
Spuriae up to 100kHz 74dB 
Resoluc;on at -90dB -85.6/-85.4dB 
Headphone socket yes (fixed output) IOOohms 
Dimensions (wxdxh) 34x7.7x28.5cm 
Estimated typical purchase price £200 

For graph references see issue No. 5 1  
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SELECTE D DEALER D I RECTORY 

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 S t, C lifton, 
B ristol. (0272 )  264 97 5 .  A&R, D enon, D ual, L inn, M ission, 
NAD, Quad, Roksan, Rotel, Yamaha, etc. (closed Weds) 
BADA M EMBER =lli•"'' 
PAUL GREEN HI-FI LTD, K ensington S howrooms, 
L ondon Rd, B ath. (02 2 5 )  3 16 1 97 .  A&R,  C reek, D ual, 
H ey brook, L inn, M usical F idelity, Rotel, S y stemdek, 
W harfedale. D em facilities available, ring for appointment, 
car park. O pen Tues-Sat, 9-5 . 3 0 .  H ome trial facilities, free 
installation, instant credit up to £1,000. C redit cards: Access, 
Visa. BADA M EM B ER.  =lli•llii 

BERKSHIRE 
READING HI-FI CENTRE, 4 -6 H arris A rcade, F riar S t, 
R eading. (0 734) 585463 . 'T he best equtpment, advice and 
service from B erkshire's premier H i�Fi emporium'. BADA 
M EMB ER� 

BUCKINGHAMSHIRE 
AUDIO INSIGHT LTD, 53 Wolvenon Rd, S tony S tratford, 
M ilton K ey ncs. (0 908) 5 6 155 1. A&R,  Audiolab, H ey brook, 
K EF, L inn, M ission C y rus, M usical Fidelity, N akamichi, 
N ytech, Rorel. D em facilities available. O pen Tues�S at. H ome 
trial facilities, free installation, instant credit up tu £1,000. 
C redit cards: A ccess, Visa. S ervice dept. BADA 
MEMB ER 
AYLESBURY HI FIDELITY, 98 C ambridge S r. Ay lesbury. 
(02 96) 287 90 .  D ual, H ey brook, L inn arms, M usical F idelity, 
M ission, NAD, N akamichi, Quad; Rorel. 2 D em rooms 
available, ring for appointment. O pen 10 �6 M on�Fri, 
9.30 -5 .30  S at. H ome trial facilities, free installation, instant 
credit up to £1 ,000 . C redit cards: Access, A mex, D iner, Visa. 
S ervice dept. �. 

CAMBRIDGSHIRE 
CAMBRIDGE HI Fl, I H awthorn Way, C ambridge. (0223 )  
67773 .  AR, C ambridge Audio, M onitor Audio, Panasonic, 
Pioneer, S ony · ES, Technics, T horens, Trio, Yamaha. 
D emonstration facilities. N o  app�lintment required. O pen 
9.30 -5 .3 0  M on-S at. Free installation. C redit facilities. U p  to 
any amount. C redit cards: Access, B circlaycard. S ervice dept. 
available. BADA M EMBER 
STEVE BOXSHALL AUDIO, 4 1  Victoria Rd, C ambridge. 
(0223 )  68305 . Quad, Rotel, D ual, D enon, K rell, N akamichi, 
M arantz, M onitor Audio, Tannoy. D emonstratin facilities. N o  
appointment required. O pen 10 .00 -6 .00,  M on-S at. H ome 
trial facilities, free installation, credit facilities. C redit up to 
£3 ,000 . C redit cards: Access, B arclaycard. S ervice dept. 

CHESHIRE 
ASTON AUDIO, 4 West S t. A lderley Edge. (0625 )  582704.  
W ide selection of equipment in N .W. Two�year guarantee. 
D em facilities: 3 dem rooms, appointment required. O pen 
10�6 Tues�S at. H ome trial facilities, free installation. I nstant 
credit up to £1,000 . C redit cards: Access, A mex, D iners, Visa. 
S ervice dept. BADA M EMBER =lli•r.• 
DOUG BRADY HI-FI, K ingsway S tudios, K ingsway N orth, 
Warrington. (Padgate 0 92 5 )  82800 9. 1986 S ony/Hi-Fi N ews 
B est D ealer in N .W. England and Wales. 'Largest choice of 
specialist H i-Fi in N .W. £100 -fZOK'. A ll credit cards. 3 D em 
Rooms. D em facilities. BADA M EMB ER � 
HI FI CENTRE, Green L ane, W ilmslow SK9 lLQ. Tel: 
(0625 )  5 22 112 /5 24766 . B &O, Technics, S ony, Panasonic, 
N akamichi, Quad, R evox, Teac, H arman K ardon, M ardntz. 
D emonstrdtion facilities - no appointments required. O pen 
9-l, 2 -5 . 30 (closed Wed) .  O pen all day S at. H ome trial 
facilities, free installation, credit facilities. N ew customers up 
to £500 credit. C redit cards: Access, Visa, A merican Express, 
D iners C lub, W ilmslow Card. S ervice dept. available. 
NEW DAWN HI-FI, l-3 C astle S t, L ower B ridge S t, 
C hester. (0244) 2 4 17 9. L inn, Quad, Technics, N ar.ional 
Panasonic, D enon, Rote!, D ual, M eridian, A iwa, Philips. 
D em faciliues: 2 dem rooms. O pen 9.00 -5 . 30 M on-S at, closed 
Wed. Free installation, instant credit. C redit cards: Access, 
Visa, Trustcard. BADA M EMB ER� 
SWIFT O F  WILMSLOW, 4 -8 S t  A nnes Parade, W ilmslow. 
(0625)  5262 13 .  A&R, A iwa, D enon, D ual, M arantz, M ission, 
M onitor�Audio, Pioneer, Trio, Yamaha, NAD. D em f;Kilities 
available. O pen M on-S ar. 9.15 -5 .45 . C losed l-2 L unch. H ome 
trial facilities, free installation, instant credit up to £1,000 . 
C redit cards: A ccess, Visa. S ervice dept. BADA 
M EMBER � 

CORNWALL 
PETER RUSSELL HI-FI ATTIC, 58 N ew George S t, 
Ply mouth, D evon (07 52 )  66 95 11. Quad, L inn, M ordaunt­
S hort, A&R C ambridge, R evolver, H ey brook, D enon, 
H armon�Kardon. D em facilities - no appointment required. 
O pen M on-S at 9.3 0 am-5 .30 pm. H ome trial facilities. F ree 
installation. C redit facilities. Credit cards: Visa, Access. 
S ervice dept. 
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TRURO HI-FI & E.T.S. Ltd, 25 K ing S t. Truro. (0872 )  
7 980 9. A&R, D enon, D ual, H ey brook, L inn, M ission C y rus, 
N ad, Quad, Rotel, T horens. D cm facilities: S ingle speaker 
studio. O pen M on-S at 8 .45 -5 .30 .  H ome trial facilities, credit 
up to £1.000 . Credit cards: Access, ETS Visa. S ervice dept. 

DERBYSHIRE 
ACTIVE AUDIO, 12 O smaston Rd, T he S pot, D erby. 
(0332 )  380385 . M eridian, M ission, D enon, Yamaha, Rotel, 
A &R C ambridge, M onitor A udio, Trio, M arantz. 
D emonstra'tion facilities. O pen 9. 30 -6.00 - early closing 
Wednesday. H ome trial facilities: credit up to £1,000 . C redit 
cards: Access, B arclaycard, D iners, A merican Express. S ervice 
dept. BADA M EM B ER .� 

ESSEX 
A.T. LABS, 442 /4 C ranbrook Rd, Gants H ill, llford. (0 1) 5 18 
0 91 5 .  O pen M on-S at, 10 -6 . Two single speaker dem rooms. 
C redit cards: Access, A mex, Visa. BADA M EMBER5ll!!lm 
BEECHWOOD AUDIO, 6 M arket S t, B raintree. (0376) 
2 9060 . A &R,  A riston, B &W, K EF, M eridian, M usical 
Fidelity, NAD, N akamichi, Pink Triangle, Quad, Rote I. D cm 
facilities 2 single speaker rooms. O pen M on-Sat, 9.3 0 -6 .00.  
H ome trial facilities. Free installation, instant credit up to 
£1 ,000 . C redit cards: Access, A mex, D iners, Visa. 
BRENTWOOD MUSIC & HI-FI CENTRE, 2 lngrave Rd, 
B rentwood. (0277 )  2 2 12 1 0 .  B &W, D enon, H armon K ardon, 
JBL, QED, Quad, Rote I, Tannoy, Trio, Yamaha. D em facilities 
available. O pen M on-S at 9.30-5 . 30 .  H ome trial facilities, free 
installation, credit facilities. C redit cards: Access, Visa. 
S ervice dept. 

GWUCESTERSHIRE 
ABSOLUTE SOUND AND VIDEO, 40 /42 A lbion S t, 
C heltenham. (0242)  583 960. A&R,  D enon, D ual, L inn, 
M eridian, M ission, NAD, Rorel, Technics, Yamaha, etc. 
(C losed Wed) .  BADA M EMBER � 
AUDIO EXCELLENCE, 58 B ristol Road, Gloucester. 
(0452 )  300046 .  Audio R esearch, D ual, K rell, L inn, 
M agneplanar, N airn, N AD, Yamaha and lots more. C losed 
M on. BADA M EM B ER � 
ROBBS OF CHELTENHAM, 3 C larence S t, C heltenham. 
(0242)  584404 . S ansui pure hi-fi, K cnwood, S ony ES, D ual, 
Technics, QED, H ey brook. D em facilities. O pen 9-5 .30 M on­
S at. I nstant free credit. C redit cards: Visa, Access. S ervice 
dept. 

HAMPSHIRE 
HAMPSHIRE AUDIO Ltd, 2 -12 H ursley Rd, C handlers 
Ford. (0703)  252827 /265 2 3 2 .  Quality CD and analogue 
agencies. 5 dem studios. L arge free car park. BADA 
M EMBER 
TRUE-FI SOUND AND VISION, 10 /12 Grosvenor Rd, 
A ldershot. (02 5 2 )  263 90 .  A kai, A iwa, B &W, N akamichi, 
H itachi, JPW, M ission, M ordaunt-S hort, N agaoka, S ony, 
Technics. D em facilities available. O pen 9.30 -6 .00 M on-S at. 
F ree installation, instant credit up to £1,200 . C redit cards 
accepted: Access, B arclaycard. S ervice dept. 

HERTFORDSHIRE 
ACOUSTIC ARTS Ltd, 10 1 S t  A lbans Rd, Watford, H erts. 
(0 923)  45250.  A&R, Audiolab, D enon, M a�neplanar, Quad, 
Rogers. M eridian, TDL, Jadis, K rell. D em facilities: 2 dem 
studios, ring for appointment. O pen M on-S at 9.3 0 -5 . 3 0 .  
H ome trial facilities, free installation, instant credit u p  tu 
£1,000 . C redir. cards: Access, Visa. S ervice dept. BADA 
M EMBER� 
THE AUDIO FILE, 40 H ockerill S t, B ishops S rorrford, 
H erts. (027 9) 5065 76 .  L inn, Roksan, Rega, N airn, A&R 
(C amb), H eybrook, Ror.el, D enon, Epos, QED. D emonstration 
facilities, no appointment required. O pen 9.3 0 -5 . 30  M on� 
S at. H ome trial facilities. F ree installation, credit facilities 
up to £1,000. C redit cards: Access, Visa, D iners, A mex. 
S ervice dept. available. 
W. DARBY & CO. Ltd, S t  Peter ' s  S t, S t  A lbans. (0727 )  
5 0 96 1. B &O, S onyES, Quad, A &R C ambridge, R evox, 
D enon, Yamaha, L uxman, A riston, T horens. D emonstration 
facilities, no appointment required. O pen M on-S at 9.00 -5 .30 .  
H ome trial facilities, free installation, credit facilities. C redit 
cards: Access and B arclaycard. S ervice dept. 

KENT 
JOHN MARLEY HI-FI CENTRES, 2 S tation Rd West, 
C anterbury. (C anterbury) 6 93 2 9. A lso at D over - (0304) 
207562 . B &W, H ey brook, M agnum, M .Y.S .T., N akamichi, 
Pink Triangle, Rotel, S ansui, Technics, Quad. D em facilities 
available. O pen M on-S at 9.00 -5 . 30  closed Thurs. H ome trial 
facilities, free installation, instant credit up to £1,000. C redit 
cards: Access, Visa, C reditcharge. S ervice dept. 

LANCASHIRE 
CLEARTONE HI-FI, 2 3 5  B lackburn Rd, B olton. (0204) 

3 1423 .  B est makes, L inn, C reek, NAD, etc. D em studios. 
L aser vision and compact dtsc centre. BADA M EMBER =t.i•t.ii 
HI:rECH AUDIO, 7 M oor L ane, C litheroe, L anes BB Y 
I B E. (0200) 26563 . M ission, Audio I nnovations, Rogers, 
Quad, Rotel, NAD, Elite Rock, B &W, C astle, W harfedale. 
D em facilities, appointment required. O pen 9. 30-5 .00, closed 
Wednesdays. H ome trial facilities, free installation, credit up 
to £1000 . C redit cards: Access, Visa, A mex, D iners. S ervice 
dept. M ail order. 
MONITOR SOUND , 54 C hapel S r, Chorley. (02 5 7 2 )  
7 193 5 .  A &R,  D ual, M ission, Quad, Rogers, Rotel, S pendor, 
T horens, N akamichi, Yamaha, etc. D em facilities. 2 dem 
rooms. O pen M on-S at, closed Weds. F ree installation, instant 
credit up to £1,000 . C redit cards: Access, Visa. S ervice dept. 

LEICESTERSHIRE 
SOUND ADVICE, T he S ound Factory, D uke S r., 
L oughborough L E! I lED. (0509) 2 18254 .  A&R, C reek, Linn 
ProdUcts, Epos, M ission C y rus, N aim, R ega, Roksan, Rote!, 
Yamaha. D e  m facilities, domestic size and furnished studios. 

C allers welcomed. D emonstrations by appointment. O pen 
9.3 0 -6.00 M on-S at. F ree installar.ion. C redir. facilities. C redit 
cards: Access, Visa, A mex. S ervice dept. 

LONDON 
A.T. LABS, 15 9 C hase S ide, Enfield, M iddlesex. (0 1) 367 
3 13 2 .  O pen M on-S at 1 0-6 . Two single speaker dem rooms. 
Export worldwide. S ervice dept, car park. A mex, Visa, 
Access. BADA M EM B ER =r.•�' 
AUDIO T, 1 90 West End L ane, L ondon NW6 . (0 1) 7 94 
7848 . O pen M on-S at, 10 -6 . 00. 1\vo single speaker dem rooms. 
Access, A mex, Visa. BADA M EMB ER 
BILLY VEE, 248 L ee H igh Rd. L ewtsham, London S EI 3  
5PT. (0 1) 3 18 5 7 5 5 /852  132 1 .  A twa, A&R, C reek, D ual, K EF, 
L inn, H ey brook, Quad, N airn, R ega. D em facilities: 2 single 
sy stem studios ring for appointment. O pen M on,S ar 10 -7 , 
closed T hurs. H ome trial facilities, free installation, interest 
free credit up to £75 0 .00.  C redit cards: Access, Visa. S ervice 
dept. BADA M EM B ER =lli•llii 
CORNFLAKE SHOP, 37 W indmill S treet Uust off Totten­
ham C ourt Road), L ondon W l. (0 1) 63 1 047 2 .  l0 am-7 pm, 
M on-S at. C ambridge, DNM, Epos, Koetsu, N airn, PS Audio, 
Roksan, S M E, Van den H ul. Excellent demonstrations, 2 
demo rooms, full delivery and installation service. Full credit 
facilities. C redit cards: Access, Visa. 

COVENT GARDEN RECORDS, 84 C haring C ross Road. 
(0 1) 3 7 9 763 5 17427 . Quad, B &W, M eridian, M ISsion, 
Yamaha, S ony, Philips, A&R C ambridge, N akamichi, Rote I. 

D em facilities - no appointment required. O pen M on-S at 
!Oam-7 .30pm. H ome trial facilities, free installation- to suit 
the customer. 7 .30 am-l l.30pm weekdays, 9am-9pm weekends. 
C redit cards: Access, Visa, A merican Express, D iners C lub. 
S ervice dept. 
DOUG BRADY HI-FI, 18 M onmouth S r. L ondon WC2H 
9HB. (0 1) 37 9 40 10 .  W ide range o f  top specialist hi-fi from 
B ritain, A merica and J apan. D em facilities. 3 D em rooms. 
A ll credit cards. BADA M EMB ER =lli•"'' 
GRAHAMS HI-Fl, 8 6 -88 Pentonville R d, L ondon N l. (0 1) 
837 44 12 .  'FBA D ealer of the y ear 1985 : L inn, N airn, Rega 
etc. £300 -£3 ,000 -£13 ,000 . BAD A M EM B ER ='!.•�' 
H.L SMITH & Co. Ltd, 287 -2 8 9  Edgware Rd, L ondon W2 
I B E. (01) 723  5 8 91. A iwa, B &W, D enon, D ual, K EF, O nofon, 
Panasonic, S ony, Technics, Yamaha. D em facilities available. 
O pen M on-S at 9-5 .30 ,  Thurs 9-1, instant credit up to £1,000 . 
C redit cards: Access, Visa, D iners. S ervice dept. 
K.J .  LEISURESOUND, 48 W igmore S treet, L ondon W l. 
(0 1) 486 8262 /3 .  M ost major brands; 2 dem studios, 
appointment preferred. O pen 10 -6 M on,Sat. C redit cards: 
Access, Visa. BADA M EMBER ='!.•"'' 
MUSICAL IMAGES, 45 H igh S r., H ounslow, M tddlesex. 
(0 1) 570  7 5 12 .  AR, A&R, B &W, B ose, D enon, D ual, H annon 
K ardon, M usical F idelity, N akamichi, Quad. S ingle speaker 
dem room. O pen 9.3 0 -6 M on-S ar. A ll credit cards. 
SUBJECTIVE AUDIO, 12 Park Avenue, Palmers Green, 
L ondon N l3 .  0 1-886 265 0. A&R,  B urmester, K rell, M agne­
planar, M eridian, L inn, N akamichi, J ohn B owers. D em facili­
ties: 3 single speaker dem rooms, appointmem required. J0 ,6 
Tues-Fri, 9-5 S at. H ome tr.ial facilities, instant credit up to 
£1,000 . C redit cards: A ll. S ervice dept. 
TELESONIC Ltd, 92 Totr.enham C ourr. Rd, L ondon. (0 1) 
636 8 17 7 .  A&R, B &O, B &W, H afler, L uxman, K EF, QED, 
Quad, N akamichi, Rogers. D em facilities available. O pen 
M on-F ri 9-6 , S at 9.3 0 -4 .  H ome tnal facilities, free installa­
tion, credit facilities. C redit cards: Access, A mex, D iners, 
Visa. S ervice dept. 
THE SOUND ORGANISATION Ltd, N o  I, C athedral S t, 
L ondon B ridge, L ondon S E! 9D E. (01 ) 403 2 2 5 5 /3088.  
C ounterpoint, D enon, Exposure, Koetsu, L inn, N aim, PS 
Audio, Roksan, R ega, SME and others. D em facilities avail­
able, ring for appointment. O pen Tues,S at, 10 '7 . F ree 
installation. C redit cards: Access, Visa. S ervice dept. BADA 
M EM B ER ='!.•�' 



SELECTED 

MANCHESTER 
CLEARTONE HI-Fl, 62 K ing S t, nr. Kendals. (06 1) 835  
1 1 56 .  B est makes, L inn, Creek, NAD, N airn, etc. D em studio, 
C ompact D isc centre, video and TV. BADA MEMBER 
THE MUSIC ROOM, 50  B ridge S t, M anchester. (06 1) 835 
1366. D em room, service dept. C ompetitive credit and charge 
card facilities. BADA MEMBER ="i•J!ii 

MERSEYSIDE 
ABOUT SOUND, ll6 B old S t, L iverpool Ll 4]A .  (05 1 )  709  
4865 . M ordaunt-S hort, M usical F idelity, M yst, Quad, Revox, 
S ansui, S ugden, T horens, Walker, Yamaha. D em facilities 
single speaker room. R ing for appointment. O pen Tues�S at 
9-5 . 3 0 .  Free installation, instant credit up to £1,000. C redit 
cards: A ccess, D iners, Visa. S ervice dept. 
W.A. BRADY & SON, 40 1 S mithdown Rd, L iverpool. (05 1) 
733 685 9. 'Largest choice of specialist H i-Fi in N .W. 
£100 -£2 0 K '. A ll credit cards. 3 dem rooms. BADA 
MEMBER=�·�' 

WEST MIDLANDS 
ALTERNATIVE AUDIO Ltd, 93 -95 H obs M oat Rd, 
S olihull. (02 1) 742 025 4 (sales), 02 48 (service). A&R,  
Audiolab, D enon, KEF, M arantz, M eridian, M ission, M .A . ,  
T he S ource, Philips. D em facilities available, appointment 
required. 10 -6 Tues-S at, closed M on. H ome trial facilities, 
3 demo rooms, service dept, free installation, instant credit. 
C redit cards: A ccess, Visa, A mex. 
FIVEWAYS HI-FIDELITY Ltd, 12 I slington R ow, 
E dgbaston, B irmingham. (02 1) 45 5 066 7. A&R,  D enon, 
D ual, KEF, M eridian, M usical F idelity, N akamichi, Philips 
CD, Quad, Revox, etc. D em facilities. S ingle speaker dem 
room. O pen 9.30 -6 Tues-S at. H ome trial facilities, free 
installation, credit facilities. C redit cards: Access, Visa. 
S ervice dept. 
GRIFFIN AUDIO Ltd, 94 B ristol S t, B irmingham. (02 1) 
6 92 135 9. L inn, N airn, Rega, C reek, D enon, N akamichi, Kef, 
Quad, M ission, M arantz. D em facilities 2 single speaker 
rooms. O pen M on-S at 9. 30 -6 .  H ome trial facilities, free 
installation, interest free credit. C redit cards: Access, Visa. 
BADA MEMBER =�·�I 
NORMAN H. FIELD LIMITED, 3 5 -37  H urst S treet, 
B irmingham B S  4B j. (02 1) 622 2323 /36 19. AR, B&W, D enon, 
D ual, M onitor Audio, K enwood, M ordaunt S hort, NAD, 
Technics, Yamaha. D em. facilities available. O pen 9. 15 -6 .00, 
S aturday 9.00 -6 .00 . C losed Weds. H ome trial facilities on 
selected sy stems. C redit up to £1,500 . C redit cards: A ccess, 
Visa. S ervice dept. 
WARSTONES HI-FI STUDIO, 5 4a Warstones Rd, Penn, 
Wolverhampton. (0 902)  3 45 1 1 4. D em facilities 3 rooms. O pen 
M on-Wed 10 -6 . T hurs-Fri 10 -9. S at 10 -6 .  H ome trial facilities, 
free installation. C redit cards: A ccess, Visa, E urocheque. 
S ervice dept. 

OXFORDSHIRE 
ABSOLUTE SOUND AND VIDEO, 19 O ld H igh S t, 
H eadington, O xford. (0865)  65 96 1 .  A&R,  D enon, 

�
L inn, 

M ission, NAD, Rotel, Yamaha. A lso 2 56 ,  B anbury Rd, 
S ummertown. BADA MEMBER =�·�I 
ASTLEY AUDIO LTD. 3 M arket Place, Wallingford. (0 491) 
3 9305 /3 43 49. A .R .  D ual, Kenwood, M ordaunt S hort, 
M ission, M onitor Audio, Phi lips, Technics, Tannoy, Yamaha. 
O pen Tues-Fri 9-5 . 30 ,  S at 9-5 . Records, tapes and 1000 + 
C Os. S ervice dept. Access, Visa, D iners. 
WESTWOOD AND MASON, 46 G eorge S t, O xford. 
(0865 ) 2 47783 . L inn, N airn, Rega, A&R,  H ey brook, D ual, 
M ordaunt-Short, Spendor, Tannoy, Quad, etc. BADA 
MEMBER � 
WITNEY AUDIO, 28 H igh S t, W itney, O xford. (0 993 ) 
2 414. A&R, A iwa, A kai, D ual, KEF, M ordaunt-S hort, 
Pioneer, Phi lips, S ony, Yamaha. D em facilities. O pen M on­
S ar 9-5 .30 .  F ree installation, instant credit up to £1,000 . 
C redit cards: Access, Visa. S ervice dept. 

SHROPSHIRE 
AVON HI-FI Ltd, 12 B arker S t, S hrewsbury. (0 743 ) 5 5 166 .  
A&R,  B&W, JBL ,  D ual, NAD, N akamichi, Revolver, Trio, 
Quad, Yamaha. D em facilities available. O pen M on-S at 
9-5 . 30 ,  closed T hur. H ome trial facilities, free installation, 
instant credit up ro £1,000. C redit cards: Access, Visa. S ervice 
dept. 

SOMERSET 
WATTS RADIO - THE ENGINEERS, Jim B adman, 
West S treet, S omerton. (0 45 8) 72 440 .  C astle, D ual, D enon, 
KEF, Mordaunt-S hort, O rtofon, Quad, Rogers, T horens, 
Yamaha. D em facilities available. O pen M on-S at 9-1, 2 -5 . 30 ,  
Wed 9-1. H ome trial facilities, free installation. C redit up to 
£l ,000. C redit cards: Access, Visa. S ervice dept. 

STAFFORDSHIRE 
GRANGE HI-FI LTD, 153 B ranston Road, B urton-onTrent. 

DEALER D I RECTORY 

(0283 ) 3365 5 .  Pink Triangle, S y stemdek, D enon, Audio 
lnnovarions, A&R ,  C ambridge, Quad, Rotel, E lite Rock, 
S ne\1. D em facilities- no appointment required. O pen M on, 
Tues, T hurs, Fri, S at. 9-6 .00 pm, Wed 9-l.OOpm. Free 
installation. C redit facilities. C redit cards: Visa, Access. 
S ervice dept. 

SUFFOLK 
BEECHWOOD AUDIO, 3 B rentgovel S t, B ury S r  
E dmunds. (0284) 683 5 1. A&R, A riston, B&W, Kef, M eridian, 
M usical F idelity, N ad, N akamichi, Pink Triangle, Quad. 
S ingle speaker dem room: O pen M on-S ar 9. 30-6 .  H ome trial 
facilities, free installation. I nstant credit up to £1,000 . C redit 
cards: Access, A mex, D iners, Visa. 

SURREY 
AERCO Ltd, ll T he B roadway, Waking. (0 4862) 466 7. 
A&R,  A riston, E xposure, H K , A . R . ,  H eybrook, ]BL,  KEF, 
M agnum, NAD, Pr. Quad, Revox. BADA MEMBER =�iif,il 
TRU-FI SOUND AND VISION, 2 C romwell Rd, Redhill, 
S urrey. (07 3 7) 66128 .  A kai, A iwa, B and W. N akamichi, 
H itachi, JPW, M ission, M ordaunt-S hort, N agaoka, S ony, 
Technics. D em. facilities available. O pen M on-S at 9.30 -6 .00 . 
F ree installation, instant credit up to £1,200 . C redit cards: 
Access, Visa. S ervice dept. 
UNILET PRODUCTS Ltd, 35 H igh S r, N ew M aiden, 
S urrey KT3 4B Y. (0 1) 942 9567 . M on-S at 9-6 . T hurs 9-7 . 
C redit cards: A m  ex, A ccess, D iners, Visa. D e  m facilities. 
L arge stock. BADA MEMBER =�·�' 

SUSSEX (EAST) 
)EFFRIES HI-FI, 6 9  L ondon Rd, B righton, E ast S ussex. 
(02 73 )  60 9 43 1. 2 dem rooms, closed M on, late night Wed. 
Parking, bus route. C redit facilities. BADA MEMBER 
JEFFRIES HI-FI, 4 A lbert Parade, G reen S t, E astbourne, 
E ast S ussex. (0323 ) 3 13 3 6 .  2 dem rooms, closed M on. L ate 
night Wed. Parking, bus route. C redit facilities. BADA 
MEMBER:� 
HASTINGS HI-FI, 3 1-32 Western Rd, S t  L eonards O n  S ea. 
(0 42 4) 442 975 . A&R,  B&W, M ission/C y rus, NAD, 
N akamichi, Quad, Rotel, S y sremdek, Tannoy, Yamaha. D em 
facilities. 2 single speaker dem studios. O pen M on-S at 9-6 . 
H ome trial facilities. F ree installation. C redit facilities. C redit 
cards: Access, A mex, Visa. S ervice dept. 

SUSSEX (WEST) 
BOWERS AND WILKINS Ltd, 1 B ecket B uildings, 
L ittlehampton Rd, Worthing. (0 903 ) 6 4141. B&W, D ual, ]VC, 
KEF, N akamichi, Phi lips, S hure, Quad, S ony, Technics. D em 
facilities 2 Jem rooms. O pen M on-S at 9-5 . 30 ,  Weds 9-l. 
H ome trial facilities free installation, instant credit up to 
£1,000 . C redit cards: Access, Visa. S ervice dept. 
CHICHESTER HI FI, 40 L >ttle L ondon, C hichester P019 
1 PL .  Tel: (02 43)  7 7 6 402 .  L inn, N airn, Rega, C reek, N aka­
michi, A&R,  D enon ere. D emonstration facilities available 
- no appointment requtred. O pen Tues�S at. 10 -1, 2 -5 .15 
(closed M on. ) F ree installation. C redit cards: Access + Visa. 
S ervice dept. BADA MEMBER=�·�' 

TYNE AND WEAR 
RED RADIO SHOP AND HI-FI CENTRE, 11 O live S t, 
(O ff Park L ane) S underland. (S underland) 567 2087 . A iwa, 
B ose, D enon, ]VC, L uxman, M ichell, Pickering, S pendor, 
T horens, Trio. D em facilities available. O pen M on-S at 9-5 .30 . 
F ree installation, interest free credit. C redit cards: Visa. 
S ervice dept. 

WILTSHIRE 
ABSOLUTE SOUND AND VIDEO, 60 F leet S treet, 
S windon. (07 93) 38222 . A&R, D enon, D ual, L inn, M eridian, 
NAD, Rotel, Technics, Yamaha. (C losed Wed). BADA 
MEMBER =�•"'' 

YORKSHIRE (NORTH) 
ELITE HI-Fl, 178 K ings Road, H arrogate HG 1 5 ]G (0 42 3 )  
5 2 1  83 1. Voyd, E lite Rock, S y stemdek, C elestion, H clius, 
Audionote, S nell Acoustics, JPW, N akamichi, Teac. D em 
facilities - 2 dem rooms. O pen 7 day s a week 9-6 . F ree 
installation. S ervice dept. CARA MEMBER 
THE SOUND ORGANISATION, 36 G illygate, York. 
(0 90 4) 27 108 . L inn, N airn, Rega, Roksan, E pos, Ruark, G ale, 
D enon, Rote!, M antra. D em facilities available. O pen Tues­
S at 1 0 -6 .  Home trial facilities, free installation, instant credit 
(written details on request) . C redit cards: Access, A mcx, Visa, 
D iners. S ervice dept. BADA MEMBER =�·�1 

YORKSHIRE (WEST) 
AUDIO PROJECTS, 45 H eadingley L ane, L eeds. (05 3 2 )  
789ll5 . A&R,  Audiolab, C reek, H ey brook, L inn, M usical 
F idelity, N aim, Quad, Rega, Rogers. D em facilities available, 
ring for appointment. O pen Tues-F ri; 9. 3 0 -6 ,  S at 2 . 3 0 -5 .3 0 .  
H ome trial facilities, free installation, instant credit u p  to 

£1,000. Credit cards: Access, C reditcharge, Visa. S ervice dept. 
BADA MEMBER� 
ERRICKS, H i-Fi E xperience, Fotosonic H ouse, Rawson 
S quare, B radford. (02 74) 309266. D em facilities. S ales/service 
agents for A&R, L inn, Quad, N airn, N akamichi, M ission etc. 
BADA MEMBER � 
IMAGE HI-FI Ltd, 8 S t  A nnes Rd, H eadingly, L eeds. (05 3 2 )  
7 8 93 74. 'We stock most of the worlds leading H i-F i products'. 
D ems by appointmenr please. BADA MEMBER� 

SCOTLAND 

ANGUS 
ROBERT RICHIE HI-FI, 102 M urray, M ontrose, S cotland. 
(060 4) 73 765 .  A&R , C reek, KEF, L inn, N airn, Quad, Rega, 
S ony, Technics, W harfedale. D em facilities available, ring for 
appointment. O pen 9-1, 2 -5 M on-S at, Wed 9-l. H ome trial 
facilities, free installation, instant credit. C redit cards: Access, 
Visa. S ervice· dept. 

GLASGOW 
BILL HUTCHINSON Ltd, 43 H ope S treet, G lasgow. (0 41) 
2 48 285 7. A . R . ,  A iwa, D enon, D ual, ]VC, M ission, 
M ordaunr-S hort, O mar, Technics, Yamaha. D em facilities 
available. O pen M on-S at 10 -6 . Free installation, instant 
credit. C redit cards: Access. Visa. S ervices dept. 
THE MUSIC ROOM, 2 2 1  S t. Vincent S t, G lasgow. (0 41) 
2 48 7 2 2 1. D emroom, service dept. competitive credit and 
charge card facilities. BADA MEMBER� 

KIRKCALDY 
ANDREW THOMPSON, 3 W hy tescauseway, K irkcaldy. 
(05 92 )  205 997. D enon, D unlop S ystemdek, KE F, J A M ichell, 
N akamichi, Quad, Revolver, Tannoy, Yamaha. D em facilities: 
4 rooms. A ppointment preferred. O pen M on-S at 9-5 .3 0  cl. 
Wed. H ome trial facilities, free installation, credit facilities 
up to £3 ,000 . C redit cards: Access, C reditcharge, Visa. 
S ervice dept. 

WALES 

GLAMORGAN 
AUDIO EXCELLENCE, 1 3 4  C rwys  Road, C ardiff. (0222 ) 
28565 . Audio Research, D ual, K rell, L inn, M agneplanar, 
N airn, NAD, Yamaha and lots more. C losed Mon. BADA 
MEMBER� 
AUDIO EXCELLENCE, 9 H igh S t, S wansea. (0 792 ) 
474608 . Audio Research, D ual, K rell, L inn, M agneplanar, 
N airn, NAD, Yamaha and lots more. C losed M on. BADA 
MEMBER ="i•tii 

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�Fi Choice on: 
01�631 1433 
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c H 0 0 s I N G A N D u s I N G 

CASSETTE DECKS 

T
hough the Compact Cassette is 
very much hi-fi's 'bastard' medium , 
at least on ethical grounds , there is 
no disputing its success, its conveni­
ence, or the high standards of sound 

quality that can be achieved nowdays - at its 
best , fully comparable with CD or LP disc. The 
unique feature of the medium is, of course, the 
abil ity to record . But it should also be stressed 
that musicassettes are a maj or source of pre-re­
corded music, now outsell ing LPs and growing 
(in numbers terms) faster than COs! Versatil ity 
and compactness are the twin pi l lars of the 
cassette's success . All audio systems have begun 
in the home, but the cassette has done for the 
music industry what the transistor did for radio, 
providing 'go anywhere' flex ib i l ity in portables, 
personals and in-car variat ions. 

The most obvious recent trend in domestic 
mains machines has been towards the double 
'dubbing' deck, fitted with two transport mec­
hanisms. Choice has tended to stear clear of 
these, less for moral reasons , discussed shortly, 
than because there is no way such a machine 
can out-perform a single transport machine at 
a similar price. However, the market share of 
dubbers continues to increase, particularly in 
budget and system/stack sector, so we have in­
cluded a number of new · examples this time 
around. By and large, they have done l ittle to 
change our opinions s ignificantly. However, 
those who do want this extra faci l ity can now 
decide for themselves whether the price pen­
alty is worthwhile.  

MORALITY & HYPOCRISY 
Happy enough to sell ever increasing quantities 
of pre-recorded tapes for all applications, par­
ticularly back-catalogue re-issue compilation 
material , the music industry st i l l  cannot come 
to terms with the fact that many people use their 
cassette machines to record friends' LPs on 
blank tape, or to record music programmes from 
the radio, so by-passing the significant copyright 
element in the price of pre-recorded material . 

The paranoia surrounding OAT in particular, 
with threats to damage al l  recorded music with 
a Copycode spoiler system,  sits inconsistently 
alongside imminent Government intentions to 
legislate a 10% copyright surcharge on blank 
cassettes . 

REPLAY 
Nowdays the best musicassettes can give very 
respectable quality, so pre-recorded material cer­
tainly deserves to be taken seriously, and the 
replay-only performance of a cassette deck must 
be considered important too. Theoretically, pre­
recorded cassettes could be as good as or even 
better than those made on al l  but the very 
best domestic decks , as the equipment for mass 
dupl ication ought to be superior mechanically 
and electronically. However, in practice quality 
and quantity often conflict ,  and the profits are 
created by the latter. Nevertheless the end result 
can be good enough to show up l imitations in 
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even the very best cassette decks, so the abi l ity 
to get the best from musicassettes is a valid as­
sessment for a cassette deck . 

The task requires a good quality tape transport 
mechanism and replay head , plus careful al ign­
ment of heads and electronics. Although inter­
national tape equalisation and noise reduction 
standards do ex ist ,  not al l  manufacturers are 
equally good at adhering to them.  The result 
is that many decks perform less wel l  on replay 
only than they do within the 'c losed loop' of 
record/replay, and our rev iews pay attention to 
this . 

RECORD/REPLAY 
In some ways record/replay is easier than replay 
only, insofar as head alignment, Dolby tracking 
and equalisation errors can cancel out and com­
pensate for each other. However, any inherent 
transport problems are l ikely to be exaggerated, 
and there is now a sti l l  greater premium on the 
quality of the record head , particularly if metal 
tape is l ikely to be used . To get a decent qual­
ity recording, a deck needs to be accurately alig­
ned electronically for a sensible range of dif­
ferent tape types ; some machines offer variable 
bias for 'fine tuning' to specific tapes - a use­
ful faci l ity for those prepared to take the 
trouble. 

Good quality metering set to the right 
sensitivity level can be a boon , though in time 
and with practice a cassette deck owner wil l  
probably gradually come to learn the 'right' 
meter level for getting most s ignal without 
compression onto a specific type of tape. 

I t  is worth carrying out a few practice runs 
to explore the l imits of the deck with a part­
icular tape. Try increasing the record level by 
a specific amount at specific counter intervals 
during recording, then back off the volume set­
ting at the same time intervals during replay so 
that the overall sound level remains reasonably 
constant .  You should then be able to hear the 
sound balance and/or distortion start to change 
as e ither machine or tape reaches overload , and 
so deduce the right peak meter levels to use for 
the best balance between background noise and 
recording quality. It may also be worth trying 
a similar subj ect ive run through with and 
without noise reduction c ircuitry, as some 
l isteners prefer an unprocessed if noisier sound , 
and noise reduction circuits are not always 
properly adj usted for different tape sensitivi­
ties.  

TAPE TAPES 
A ful l  comparative analysis of d ifferent brands 
and types of tape wi l l  be found in the Cassette 
Tapes section of issue 5 2 .  Though there are three 
formal groups of tapes, Types I ,  11 and IV, there 
are variations within each group which further 
confuse. In brief, the best advice is to find a tape 
in each group which suits the set-up of the 
recorder, and then stick to it. (But note that the 
tape manufacturers have an annoying habit of 
re-mixing formulations regularly without chang-

Reviews reprinted from issue No 52 by Alvin Gold 

ing the brand identity. )  
The very cheap ferric tapes are ·  not hi-fi qual­

ity, so it is better to go for premium Type I ferric 
from a reputable brand for general purpose use. 
A Type 11 chrome or pseudochrome wil l  g ive 
a step-up in quality, while Type IV metals can 
turn out to be the eat's whiskers on some decks 
- but may not work too convincingly on others . 
Perversely, the very best decks can produce 
stunning results on the better quality Type I 
ferries . 

FEATURES 
No other component fulfil ls a button pusher's 
dream l ike a cassette deck. The bare essentials 
boil down to tape selection (which can be auto­
matic}, and Dolby B noise reduction (necessary 
for musicassette replay but optional for rec­
ord/replay} .  

A host of imaginative inessentials wil l  either 
enchance the enj oyment or baffle the user, dep­
ending upon temperament .  Microphone inputs 
are fast disappearing, with better quality micro­
phones commonly containing battery pre-amps 
to provide a l ine-level signal for normal deck 
or amplifier connection , but headphone sockets 
remain . Extra noise reduction may be Dolby C 
and dbx , with headroom extension from Dolby 
HX Pro. 

Electronic logic control may supervise an 
almost s i lent transport system,  giving the pot­
ential for microprocessor-controlled track search 
and programming systems; for auto-reverse to 
extend play or record times ; and for automatic 
tape tuning in the more expensive machinery. 
B ias 'tweaking' enhances tape matching, while 
replay EQ may be trimmed for optimum replay 
response on some machines . 

The manufacturer can choose to spend money 
on a better qual ity single transport , with a 
closed-loop double-capstan system perhaps , or 
slot in a second dubbing transport with all the 
attendant extra complexity. 

Styl ing is clearly a matter of personal taste, 
but the whole gamut exists from the garish clash 
of multicoloured i l luminated displays shouting 
'buy me' off the shop shelf, through to the del­
iberately understated or the daringly unconven­
tional .  Ergonomics vary from the crass and 
confusing to the subtle and effective, though 
take heart from the fact that a purchaser wi l l  
soon learn to use his own particular deck,  as  
he would learn to drive a new car. 

Having weighed up the pros and cons of your 
own priorites and requirements, and having 
studied our reviews , it's not a bad idea to 
audition one or two l ikely contenders . A com­
parison with something really good is almost es­
sential to establish a quality yardstick when 
trying to assess how much you will need to spend 
to achieve the desired level of performance. The 
enthusiast may not take the purchase of a cas­
sette deck as seriously as he would the selection, 
of turntable, arm and cartridge, but audible dif­
ferences between cassette machines are no less 
obvious . 



CASSETTE DECK BUYER'S CHECKLIST 
Some decks don't have 

microphone inputs at a l l .  Quality 

with regards to noise and 

d istortion can be surprisingly 

poor. Microphones of the 

appropriate output and 

impedance should be used , or 

powered h igh quality mikes 

through the amplifier. 

The machine must have a Timer 

switch to make unattended 

A b ias trimmer allows fine tuning 

of the deck for the tape in use. 

Computer bias adj ustment is an 

option of some machines. 

Do the meters respond fast 

enough to be called peak meters? 

Are they su itably cal ibrated to 

enable you to use the maximum 

headroom available on peaks 

w ithout d istort ion , or wil l  you 

lose signal in the tape noise tloor 

through over-reading? 

Various noise reduction systems 

may be fitted . 

ls the output impedance and 

lf not automatic,  tape selection 

can be confusing; a status d isplay 

can help avoid errors. 

level suitable for your ampl ifier? If 

a DIN socket is fitted this may be 

to DIN standards or simply to 
phono levels and impedance, as is 

the case with several UK 
amplifiers. 

A variable outp'Jt can help 

match the deck into a system. 

Some decks are not able to drive 

less sensit ive headphones to even 

acceptable levels and a check 

should be made for compatibil ity. 

A level control is useful ;  

sometimes a l ine output level 

control also controls headphone 

leve l .  

Search faci l it ies c a n  find tracks 

by detecting periods of s ilence 

during fast wind or rewind. 



c A s s E T T E D E c K s 

AKAI GX·6 
AKA! (UK) L TD, 12 HASL EM ER E  H EATH ROW ESTAT E, S ILV ER ) UB I L EE WAY, H O UNSLOW, MIDDLESEX .  

· --T EL 01-897 6388-- · 

T
he Akai GX-6 is a very cleanly 
styled and quite ambitiously de­
signed deck , costing £32 9 .  The 
fundamenta l s  i n c l ude  Do lby  
B and C noise reduction (with 

independent M PX fi l ter ing)  and three  
heads, the  record and playback heads being 
mounted in the same housing , and built accord­
ing to Akai's proprietary GX glass crystal ferrite 
design . With off-tape monitoring avai lable 
whilst recording, tape/source mode switching is 
handled automatical ly, but with a manual over­
ride faci l ity on tap for instant comparisons. 
(Inc idental ly, al l  such comparisons should be 
made at the partnering ampl ifier to get a 
real istic idea of all the qualitative losses imposed 
by the recorder. )  

The usual three rape types are accepted.  Nor 
only does the deck automatically set record bias 
and equal isation to suit - there's a fine bias 
adj ust knob as well - the record level meters 
then proceed to show what they consider a 
suitable working maximum leve l .  The meters 
have an operating window of no less than 5 2dB, 
with red LEDs above OVU, peak hold - the biz 
in fact .  Sharing rhe same d i splay area ,  an 
elec tron ic tape counter shows number or time, 
and is (almost) inte l l igent enough to work out 
for itself the length of the tape you've inserted .  
(Insert a Cl20 ,  however, and it repeatedly 
flashes a warning s ign thus: C45 -C60-C90-C45 
and so on, final ly reverting to an incorrect 
reading based on the C90 algorithm .)  

The transport section is very quiet  in opera­
tion and fu l ly  logic control led ,  with music 
search, automatical ly r imed mutes, intro scan 
and 'record cancel', which reinstates the position 
j ust before the last recording began . Finally the 
eject feature is t ied into the machine logic . It 
c loses automatically when play is  invoked,  and 
upens when the stop is touched twice. Near .  
Double neat . 

The display area is particularly attractive, and 
Akai have c learly gone to some trouble to give 
the GX-6 a clean 'user interface'. It really is very 
wel l  designed ,  made - and, inc idental ly, 
finished . 

LAB REPORT 
As it happens, the only tape type used on test 
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that was not as recommended was the Type I 
tape, and this was the only one that gave a dead 
accurate response shape with the bias knob cen­
tred.  Wel l ,  one of the beauties of a b ias knob 
is that it transfers the manufacturer's respon­
s ibi l ity for getting things right to you - but at 
least then you do get results .  In this case a bit 
of extra bias will pull the Type !I and IV respon­
ses back a bit .  The other frequency plots suggest 
that Dolby mistracking should not be a problem, 
and that the replay response is broadly satisfa·c­
tory, albeit with a degree of premature rol loff 
due to a 50°  azimuth error. 

The !M distortion level is low, and as OVU 
corresponds to IEC OdB, the record levels can 
be allowed to peak a little higher than normal . 
The transport is a cracker (another of those tech­
nical terms ,  I'm afraid). Absolute (numerical) 
wow & flutter is very low. The noise modulation 
plot show a stable,  fine centre frequency, with 
the first side bands at +I - 15Hz ,  - 2 7  dB, then 
+ I - 5 2Hz,  - 36dB, the overall noise level being 
low. The fluttergram shows that there are some 
wow components, but at decently low levels ,  
and that the upper part  of this  frequency 
spectrum is very well controlled with low noise. 

SOUND QUALITY 
The Akai produced a surprising amount of LF 
rubbish, ie music-unrelated spurii - basically 
j ust rumbling noises,  which stayed regardless of 
bias setting, tape type, record level or whether 
Eastenders was on at the time. There was no 
really obvious reason why this should have been 
the case, but it was noticeable that head contour 
effects reached a long way up into the midband , 
and peaked around lOOHz . These effects, arising 
from geometric considerat ions , have the prac­
tical appearance of fi lter ripples ,  and what was 
audible sounded j ust l ike fi lter ringing: a reson­
ant effect ,  concentrated around one frequency 
area ,  but essentially devoid of p itch. 

When music of any volume was being re­
corded,  the bass noises were inaudible, but the 
problem continued as a bloated quality in the 
region, with a lack of precision and transient 
attack.  This was a p ity s ince the Akai sounded 
posit ively wonderful in al l  other aspects . The 
midband and top were not unduly upset by the 
slightly odd LF behaviour, and in fact lent music 

a sense of luminosity and transparency, of clarity 
and separation that was wel l  ahead of the nor­
mal standard for this price leve l .  

Best results were had with metal Type I V  
tapes .  Dolby B noise reduction offered better 
midband transparency but a more metall ic 
sounding top than Dolby C, but the difference 
was not huge. The Dolby-less sound quality was 
s imply too hiss-bound for proper appraisal w ith 
most types of music ,  though where possible it 
won by sounding much 'faster' with more con­
s istent stereo. 

The lower b ias tapes had more 'body' than 
metal , but an imprecise top end by comparison 
- Type I ferries especially. Again though the 
difference wasn't huge, and the deck did wel l .  
Pre-recorded cassettes reproduced almost a s  wel l ,  
with plenty of floor-to-ce il ing detail and a 
reasonable degree of refinement (as much as you 
usually get out of commercial ly dupl icated re­
cordings) - incidentally with a sl ightly reduced 
level of the bass problem described above. 

CONCLUSIONS 
When using the GX-6 , there is  a strong sense 
that it is no mere range filler, that someone had 
really thought this one through, and cared about 
how it came out . The reality is  that it l ives up 
to that indefinable specialness. Had the LF end 
been properly sorted out,  the GX-6 would 
probably have merited Best Buy status , despite 
its highish price. 

TEST RESULTS 
Rec/replay response - 3db rd I kH: 
I E C  Type I ____________ < 2 0 H :· 1 4 . ; k H :  
I EC Type 1 1  <20H:-16kH: 
I EC Type IV <20H: - 2 2 k H :  
Wuw & Fluttl" T - Peak [1[ ]\"  ,,. tJ/um,·c ightL·J __ 0 .065 'Yo/O . l l %  
Speed crrllr 0 .6% 
Tyre I signal/nui�c CCIR A R � t  3 ! 5 H :  49JB 

disron inn OJB 0 . 6 5 %  
Type 1 1  signal/nui�c CCI R/A RM 3 1 5 H :  S L SLIB 

d isruni,m OJh -
---c

-----------'0 .95 % 
Tyre IV signal/nuist· C C I R/ARM 3 1 5 HZ 5 4�!8 

disruni1m Odb 1 . 3 %  
Channel scrar,H i1m OVU/ l k H :  4 4 . 5 �lB 
L ine  inrur sen� in\ · in·/on;rl, l,l�I 1 0 7 mV1> 7 V  
M i c  i n p u r  sens i t iv i ry. ,,\·t· r lll<hi n/a 
Line ourrut t�1r 0�18/md:\ l nl Um 606mV/4 . 2 2 V  
! M  distort i .m IOkH:. l l k H :  (\lB reak , l k H :  PTlll!Uct  ___ 0 . 4 1 % 
Az imuth check R-L rhchl' ;:u .SkH: 5 0  Jegrees 
VU in�l icat i l ln <lt I EC 0&• OdB 
Ounen�i1ms (w x h x ll )  4 4 X l l . l x 3 5 . 3 c ms 
Typical  Retail  Price £329 

For graph references see issue No. 52 



c A s s E T T E D E c K s 

DEN ON DR·M07 
HAYDEN LABORATORIES, HAYDEN HOUSE, CH I LTERN H ILL, CHALFONT ST PETER . BUCKS SL9 9EW. 

· --TEL (07 5 3 )  888447 -- · 

P
erhaps wisely, the DR-M07 is as close 
as Denon come to sell ing a beer 
budget cassette deck . I t  is j ust the 
kind of product that will appeal to an 
audiophile of l imited means ; it's 

cheap, has the bare minimum of fri l ls ,  and 
decent under-the-skin engineering . 

In fact using the Denon is by no means a hair 
shirt experience, s ince it  does at least have fine 
b ias adj ustment ,  which works on all bar metal 
(type IV) tapes in the time honoured way. The 
other facil ities consist of input level and balance 
pots, a headphone socket (fixed level), 3-position 
rotary tape type and Dolby selectors (B/off/C) ,  
and a simple mechanical tape counter. 

The only feedback provided the user are power 
on indicators (the bottom 'minus infinity' LED 
on the record level meters (!)), and a record mode 
telltale. The logic controlled transport keys work 
smoothly and the DR-M07 conveys an unmis­
takeable impression of quality. The only sl ightly 
tacky touch is the record level meter, which is 
both plain ugly and has a very l imited range 
(16dB) and coarse resolution (3dB at best) . 

LAB REPORT 
A substantial measured azimuth misal ignment 
led to an early rolloff at high frequencies on pre­
recorded tapes - the - 3dB point occurs around 
6 . 5 kHz .  The record/replay responses on the 
other hand look a good deal healthier. The fine 
bias control  can take care of the ferric response 
rolloff, but you are left with what you see in the 
case of metal , and the only course of action is 
to choose a metal tape with a duller sound than 
the IEC type used for these tests - see tape 
section . 

The wow and flutter numbers are impressively 
low for what after all is a budget price deck, bur 
this is one instance where the real situation isn't 
revealed by the one figure alone. The flutter 
spectrum analysis (not shown) is unimpressive 
due ro the quantity and number of wow com­
ponents and h igher frequency noise, at around 
- 42dB between 40Hz - 50Hz.  The noise spec­
trogram is also unimpressive. 

Unusually, OVU on the meters also corres­
ponds to IEC OdB, and harmonic d istortion 
levels are off the scale of the measuring equip­
ment (> 3 .3%)  at this point , so casting the good 
s ignal/noise figures in a less favourable l ight of 
course. The practical advice is never to let peaks 
stray into the red . Note also the high level of 
intermodulation distort ion , which means that 
metal tapes may not be ful ly exploited. 

SOUND QUALITY 
Quite frequently, a high fidel ity component 
manages to transcend its measured performance. 
This is j ust such a case. Pre-recorded material 
works really wel l ,  with fine subtlety and an 
accurately reproduced soundstage - the space 
and the l imits around that space being explic itly 
reproduced from suitable recordings. Replay 
speed stabi l ity was a strong point too, again 
despite the numbers .  The only real criticism in 
relation to price was an occasional 'edgy', 'wispy' 
treble quality. 

Special attention was paid to source material 
l ikely to show up any transport problems, but 
the Denon consistently scored better than ex­
pected here. The only really obvious shortcom­
ings occured elsewhere - for example, in the 
loss of transparency the two noise reduction sys-

terns brought in their wake, and in significant 
noise 'pumping' when using Dolby C (which 
can often be heard clearly with headphones, but 
much less easily with loudspeakers). Overall ,  the 
Denon lacked a degree of incisiveness and 'hear­
through' clarity, and on these grounds was best 
suited by metal Tape IV, followed closely by 
chrome b ias Type I! tapes .  

CONCLUSIONS 
It's not always easy to find out why things work 
well or badly, but in this case the audio e lec­
tronics themselves sound decidedly better than 
usual .  There were a number of obj ect ive short­
comings ranging from cheapskate metering to 
a certain amount of transport 'wobbl ies' - on 
paper at least .  In practice the 'M07 s imply 
sounded marvellous , with good stereo, abundant 
detai l  and a welcome lack of artificial ity. 
Obvious Best Buy material . 

TEST RESULTS 
Reclreplay response - 3db r e f  IkH:z 

I EC Type I _____________ Z 5 Hz·14kHz 
I EC Type 11 Z 5 Hz·!3. 5kHz 
I EC Type IV Z 5 Hz - 16. 5 kHz 
Wow & Flutter - Peak DIN wrd/unwcighted __ 0 .09%/0.25 %  
Speed error + 0.2% 
Type I signal/noise CCIR/ARM 315Hz 54dB 

distortion OdB > 3.3% 
Type 1 1  s;gnallno;se CCIRIARM 315Hz 55.5dB 

distortion Odh >3.3% 
Type IV s;gnallno;se CCIRIARM 315HZ 57dB 

distortion Odh >3.3% 
Channel scparnri0n OV U/IkHz 43.5dB 
Line input sens itiviry/ovcrload I IOmV/>7V 
Mic input sens itiv ity/overload n/a 
Line output for OdB/maximum 575mV/4.27Y 
IM Jisrortion 10kHz/11kHz OdB peak, 1kHz product __ 5.43% 
Azimuth check R-L phase at 8kHz ______ 28 degrees 
VU indication at I EC OJh OdB 
Dimensions (w x h x d) ________ •43.4x l l x23.6cms 
Typic<tl Retail Price £140 

For graph references see issue No. 52 
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c A s s E T T E D E c K s 

DEN ON DR·MlO 
HAYDEN LABORATORIES L T O, 1-IAYDEN !-lOUSE, CHILTERN HILL, CHALFONT ST PETER. BUCKS . 

· --TEL (07 5 3 )  88844 7 -- · 

T
he Denon OR-M lO is a comparative 
rarity amongst decks around £200 . 
It incorporates only a level of facil­
ities typical of much cheaper 
machines, the idea being that most 

of the resources are devoted to ensuring good 
sound quality instead . 

Centrepiece of the deck is a logic controlled, 
Denon-made transport operating via cams 
instead of the usual solenoids. The obvious 
advantage is that different drive modes engage 
with quietness and decorum . 

The only vaguely unusual transport modes are 
track search and automatic record mute which 
also acts as a record/pause. According to the 
manufacturer's propaganda it acts as a normal 
pause control during playback too : it doesn' t .  
The usual three tape types are accepted with 
automatic switching of b ias and equalisation , 
confirmed by telltales on the front panel .  There 
is a fine bias adj ustment pot which works with 
Type I and 1 1  tapes only, and noise reduction 
is as usual performed by Dolby B and C. Head­
phones can be connected but not microphones, 
and the front panel is completed by a s imple 
mechanical tape position counter. 

Oh - nearly forgot. There's an output level 
control wired not only into the headphone feed, 
but also into the main output. The main output 
should have been left clean, a minor act of audio 
vandalism that loses Denon one brownie point . 
The clever bits that earn brownie points include 
three motors (capstan , reel  and servos,  the reel 
motor being a low cogging type intended to 
smooth tape tension over the heads), an 
elaborate power supply section, and DC coupled 
amplifier stages throughout. 
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LAB REPORT 
There's nothing wrong w ith the frequency 
responses, which look l ike exemplary text-book 
stuff. There is a sl ight tilt towards the treble with 
Type IV tape, but it  doesn't amount to much, 
and the Dolby circuits are well al igned . With 
pre-recorded tapes there's j ust a suggestion of an 
upwards ti lt too, but it's a good response shape 
on the whole, and azimuth error was quite tmxlest. 

The wow and flutter figures are less inspiring, 
but once again it takes spectral analysis to bring 
the whole p icture into perspective, in this case 
showing more random noise than d iscrete per­
iodic frequency wow or flutter. There is a com­
ponent at 6Hz ,  - 33dB,  but for much of the 
range covered the noise floor remains below 
- 40dB. 

The noise spectrogram speaks of good p itch 
stabi l ity but some noise modulation at around 
- 27 dB from 20Hz out. The OVU s ignal/noise 
figures are quite good , but Type IV metal dis­
tortion levels are quite high. 

SOUND QUALITY 
The OR-M I O  upholds the growing reputation 
of the breed and largely fulfi ls the promise held 
out by the sober and well a imed physical design . 
Even so, the l istening notes catalogue a degree 
of 'heav iness' when reproducing subtle instru­
mental passages,  an inabil ity to 'hear through' 
the tape, and a sl ightly 'wavery' quality, more 
a loss of ultimate pitch precision than any really 
definable variation in pitch. 

For the most part , the DR-M I O  is an enjoy­
able and capable recorder with a wide working 
dynamic range, a real sense of consistency w ith 
leve l ,  and good stereo imagery. However, the 

deck tends to sit hard on the dynamics and 
cutting qualities of really hard hitting transient 
material recorded at high leve ls. The brightness 
at the top when using Type IV metal tape was 
innocuous in practice, largely due to satisfactory 
HF sound quality. Pre-recorded tapes sounded 
neutral but s l ightly 'd irty', desp ite the sl ightly 
t i lted response. 

CONCLUSIONS 
With one of the s implest and most purposeful 
sets of controls on the market ,  the DR-M I O  is 
one of the best decks in its area of the market ,  
representing a very worthwhile step up from 
budget recorders . Had the electronics been 
s l ightly more transparent it would have rated 
Best Buy, and is nevertheless a near miss. 

TEST RESULTS 
Reel replay response - 3db ref l kHz 
I EC Type I 29H,·l4kHz 
I EC Type 1 1  Z9H,·l4kHz 
I EC Type IV Z9H, - 17kHz  
\X!ow & Fluucr - Pedk 01:\' \\ tdlunwe1ghreJ __ 0. 18%/0.46% 
Speed error 0 . 1 %  
Type I signal/noise CCI R/A RM 3 \ S H :  1 Id8 

d istorrion OdB 0 . 7 5 %  
Type 1 1  sign:4l/noise CCI R/ARM 3 t 5 H :  5 2 d B  

d istortion O d b  0 . 8 5 %  
Type I V  s ignallnoisc CCIR/ARM 3 1 5HZ 5 2 .5dB 

distortion Odb 1 .6% 
Channel separation OVU/lkH: 4 5 . 5dB 
line input sens i r iv i ry/overload \ 30mV/>7 V  
Mic  input sensit iv ity/overloaJ n/a 
Line output for OdB/maximum 848V/3V 
I M  distortion lOkHz/ l l k H :  OdB peak,  1kHz product ___ 9 . 3 %  
Azimuth check R - L  phase at 8kHz 1 2  degrees 
VU indication at I EC Odb + JdB 
Dimensions (w x h x d) _______ 4 3 .4 x l l .S x 2 8 .6cms 
Typical Retail Price 180 

For graph references see issue No. 52 



c A s s E T T E D E c K s 

DEN ON DR·M12HX 
HAY DEN LABORATORIES L TO.  HAYDEN HOUSE, CH I LTERN HILL,  CHALFONT ST PETER. B UCKS. 

· --TEL (07 5 3 ) 888447-- · 

T
he DR-M 12HX is in many ways a 
de luxe version of the OR-M 1 0 .  
Though slightly more sophisticated 
in hardware terms,  it follows the 
same general pattern in emphasis­

ing under-the-skin engineering rather than 
features.  There's an alternative OR-M 14HX 
version too, which includes a ful l  infra-red 
remote control and costs £230 .  

Faci l ities are straightforward . Noise reduction 
is the usual Dolby B and C mix , w ith separate 
MPX switching. The transport includes track 
search and automatic record mute using a con­
trol button that obl igingly doubles as a 
record/pause key. Tape type selection is auto­
matic, and record levels are set using impress ive 
fluorescent meters with good range and resolu­
tion. The tape counter is electronic and has a 
inemory stop button . Finally, an output level 
control is wired into both the headphone socket, 
and also the main amplifier output . 

The transport is quite elaborate in des ign . 
Power is supplied by no less than three motors ,  
one  for the capstan , another for the  reel  hubs , 
and the third to operate the cams which replace 
solenoids in actuating the various transport 
modes . 

Internal features include Dolby HX Pro, which 
reduces the HF compression that afflicts re­
cordings made on low b ias tapes in particular, 
a new head profile that extends and smooths 
bass response, and some quite sophist icated 
amplifier technology. 

LAB REPORT 
The broad picture is that the Denon does offer 
low absolute levels of wow and flutter, as you 

can see from the numbers .  But the noise 
shoulders are fairly prominent on the spectrum 
analysis ,  and some wow components are 
apparent. The fluttergram shows broad flutter 
noise at 25 -30Hz,  and several wow components 
around the - 30dB level in the region 4-10Hz. 
All  d istortion products are low too, including 
intermodulation distortion which other Oenons 
didn't cope with as wel l .  The reason for this last 
observat ion , it transpires,  is that this deck has 
a new record/replay amp. 

Azimuth is quite accurately set , and the play­
back only frequency response is fairly accurate, 
allowing for a small amount of engineered-in 
brightness . The Type I and 11 record/replay 
results shelve up by about a dB above 5 00Hz­
! kHz, but this in itself is not disastrous and 
Dol by processing does nothing to make matters 
worse. All bets are off with metal tape, however, 
whose output rises slowly but considerably with 
increasing frequency. Naughty, especially as this 
is the one tape type whose record b ias is fixed .  

SOUND QUALITY 
The combination of Dolby HX Pro circuitry 
w ith the new record amps that have extra head­
room conspire to give this deck a wide working 
dynamic range, and a more transparent, less 
obv ious kind of sound than usual , especially 
when the mid to high frequency extremes are 
stressed. 

The net result is that the DR-M 12HX sounds 
less l ike a cassette deck than usual . There is an 
appealing incisiveness about the sound which 
can successfully suggest rea l  power combined 
with a genuine cutting edge, though it can 
sound rather thin and dry and lacking in 

ambience. Commercial tapes played on the 
Denon reproduced broadly along these l ines, 
though even w ith the best tapes available, the 
quality of sound was c learly inferior to a good 
home recording. 

Good as it is ,  it 's only fair ro note that the 
rev iew deck suffered from a lack of true p itch 
constancy, which robbed the music of some of 
its believeabil ity. Sometimes the music could be 
heard tO flutter audibly, and at others it sounded 
sl ightly edgy. There was a curious fault too : the 
channels had been switched internally. I t's nice 
to know that even robots are human! 

CONCLUSIONS 
The OR-M 12  HX is wel l  constructed and 
unusually pleasant to use. I t  very nearly sounds 
superb too ; a bit of work on the transport might 
make that promise a real ity. 

TEST RESULTS 
Reel replay response - 3db r d  l kHz 

I EC 1\·pc I _____________ ) ) H:·I7kH: 
I EC 1\·pc 1 1  l4H:·I6kH: 
IEC Type IV __ l4H:- 20kH: 
Wow & Flun..:: r - Pcctk D I N  wtd/unweightcd 0 1001ol0 2 YX) 
Speed error-------------- -0.4% 
Tyre- I s tgnal/nuisc CCI R/A R M  3 !S ih _______ S0dB 

dtsrorrinn OJB 0 .9% 
Type !I � tgnal/noi�c CCI R/ARM 3 ! S lh 5 1 . 5 dB 

J 1srorrion Odb 0.9% 
Type I V  >�gnal/noi>e CCI R/ARM 31\HZ ______ i l JB 

d is10rnnn Odh l . YX1  
Channel ::.epar,ltil)ll OV U/l kHz - 47 . 5JB 
Line - inpur sens i t i v i ry/( lVerloaJ 80mVI>7V 
Mic input sens i r iv i ry/uverlnaJ n/a 
Line uutput for  OdB/mdximum 6 3 2 mV/3 .8V 
! M  thsrortion 10kHz/ 1 1 k Hz  OdB peak ,  1kHz  product __ 0 . 5 8% 
Azimuth check R-L phase at 8kHz 8 degree-, 
VU indication at I EC Odb OJB 
Dimensions (\\ x h x d) 4 3 .4 x l l . 5 x 28 .6cms 
Typical  Retad Price £220 
For graph references see issue No 52 
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c A s s E T T E D E c K s 

DEN ON DR·M30HX 
HAYDEN LABORATORIES L TO, HAYDEN H O U S E ,  CHILTERN H I L L ,  CHALFONT ST PETER. BUCKS . 

· --TEL (07 5 3 ) 888447-- · 

T
he £300 DR-M3 0HX is quite an 
ambitious product , and the most 
important selling features are that 
popular double act - three heads 
with off-tape monitoring, and a 

closed-loop, twin-capstan transport . lt also j oins 
the very select handful of recorders with infra­
red remote control  and a further important in­
clusion is Dolby HX Pro. 

In practice the Denon's modus operandi is 
almost intuitively obvious . About the only 
criticism is the awkward switching for Dolby B 
and C. Like some of the other Denon models, 
the DR-M3 0  uses near-s ilent cams to engage 
transport functions instead of solenoids. The 
controls themselves stretch out in a long l ine 
instructing a logic chip which addresses the 
transport in a way that avoids strain on the tape. 

The other controls are kept to a minimum . 
Apart from Dolby switching , with an inde­
pendent MPX filter option , record b ias can be 
adj usted within fine limits, while tape type 
selection is otherwise automatic .  Then you're 
down to minor points l ike the headphone 
socket ,  the output volume control ,  a record 
mute facil ity and an electronic memory counter. 
The meters have a 28dB operating range. 

The DR-M3 0HX also comes with a simple 
infra-red remote control ,  which addresses all the 
normal transport modes, plus 'record'. 

LAB REPORT 
The basic 0 .08% wow & flutter figure is more 
than presentable, but careful analysis uncovered 
a prominent shoulder in the noise modulation 
plot at - 35dB which stretches from + / - 30Hz 
to + / - 60Hz. Similarly, r is ing high frequency 
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'scrape' noise is evident in the fluttergram . 
With the bias control  centred,  the Type 

ferric IEC tape response looked sl ightly over­
cooked, though it can be corrected easily by 
sl ightly reducing the level of bias .  The Type 1 1  
response was spot on, but  Type IV metal was 
underbiased, leading to a broadband rise peaking 
at + 2 .2dB around 16kHz. This is a p ity since 
the electronics are abundantly capable of 
driving metal tape very hard indeed , yet the 
response rise is going to make them sound 
incorrectly set up. 

The replay response is curtailed in bandwidth, 
but flat though the mid band. The noise figures 
turned out to be sat isfactory. 

SOUND QUALITY 
Apart from a suggestion of upper mid band con­
gestion - a combination loss of detail and 
smoothness at the high frequency end of the 
spectrum - the Denon replays commercially re­
corded tape with real finesse. This favourable 
impression was reinforced when making its own 
recordings, where the prerecorded standard 
was easily exceeded . 

When used in a system that was really 'on 
song', the '30HX retained an unmistakable sense 
of the l ife and vital ity of the original - the 
subtle qualities that tape normally struggles to 
capture before ignominiously fail ing. The 
Denon didn't take altogether too kindly to very 
dense, loudly recorded passages : these sounded 
distinctly congested notwithstanding the good 
test bench behaviour. This even applied with 
metal tape, but the fact that the Denon covered 
a s l ightly narrower dynamic window really wel l  
wi l l  be adequate recompense to those who use 

tape for record ing music and not test tones. 
In summary then, the deck was highly suc­

cessfu l .  But it never really sounded right with 
metal Type IV tape, which had a 'blarey' quality, 
an almost 'metallic' upper midband and lower 
treble. 

CONCLUSIONS 
Though lacking the last ounce of top end l ife 
that can come with metal tape on a sympa­
thetically designed deck, the Denon DR-M3 0  
has a range o f  features that w i l l  suit most 
enthusiasts we l l ,  and the way they have been 
dispersed around the front panel will please their 
grannies almost as much. Sound quality with 
Type 11  tape in particular was surprisingly honest 
to the source. Recommended .  

TEST RESULTS 
Rec/replay response - 3db ref 1kHz 

I EC Type I <10J·Jz.J4kHz 
I EC Type 1 1  ____________ <10Hz- 1 5 kHz 
I EC Type IV <20Hz - 2 1 kHz 
Wow & Flutter - Peak D I N  wtd/unweightcd __ 0.08%/0 . 10% 

0.2% Speed error ::--==-:-::-::-==------
Type I signal/noi�e CCIR/A R tvl 3 1 5 H :  _______ S IJB 

distortion OdB 0 . 8 5 1,1{,  
Type 1 1  signal/noise CC! R/A R }vl 3 1 1 H :  5 2JB 

d istortion Odb 0 . 8 5 %  
l)' p e  I V  signa\ fnoise C C I R/A R M  1 I ; H z  � 3 5dB 

diswrrion Octb 1 . 3 %  
Channel sepamritm OVU/lkH:  44JB 
Line input sensit iv i ty/overload ________ l 10mV/.V 
M ic input sensit iv i ty/overload �---------n/a 
Line outptH for OJB/maximum 830mV/ l . 8V 
IM disrorrion !OkHzl l l k H :  OdB peak, 1 kHz producr __ 0 .09% 
Azimuth check R-L phase at 8kH: �------' degrees 
VU indication ar ! EC OJb + IJB 
Dimensions (w x h x d) _______ 4 3 .4 x l l . S x l 8 .6cms 
:T}•pical Rct:'li l  Price £ 3 1 9  

For graph references see issue No. 52 



c A s s E T T E D E c K s 

DEN ON DR·M44HX 
HAYDEN LABORATORIES LTD. HAYDEN HOUSE, CH I LTERN HILL, CHALFONT S T  PETER, BUC KS . 

· --TEL (07 5 3 )  88844 7 -- · 

D 
enon's flagship DR-M44HX is a 
three-head (which means off-tape 
monitoring whilst recording), dual 
capstan cassette deck with an ex­
tremely effect ive automatic tape 

set-up system (as distinct from auto tape type 
recognition , which is also fitted) .  In addition, 
Dolby HX Pro reduces HF compression and 
makes the recording process more l inear at high 
levels ,  especially with low b ias tapes .  

In common with other recent Denon models, 
the DR-M44HX uses a new cam-operated trans­
port , so tape handl ing is unusually gentle from 
the moment a cassette is placed in the back-l it 
welL This deck is never impol ite enough to click 
and j erk in the way solenoid controlled decks 
are wont to do as they shift from mode to mode. 
The transport is made by Denon themselves, 
who are one of very few who don't buy their 
transports from an OEM supplier. 

The 44 is also blessed with a very ful l  and 
complex status display. This includes an excel­
lent set of record level meters (28dB range, good 
resolution , two colours , peak hold LEDs) ,  and 
an electronic tape counter reading in minutes 
and seconds, complete w ith matching memory 
stop feature. The display area also serves to show 
the current transport status, tape/source monitor­
ing status , the information concerned with the 
auto tape tuning system and much more.  

Noise reduction is courtesy of the ubiquitous 
Dolby B and C, with separate MPX filtering . 
The output level of both headphones and main 
preamp level output can be adj usted with an 
output pot: the same criticism appl ies here as 
e lsewhere ;  for sonic reasons the level control 
should not be w ired into the critical amplifier 
feed (sound effect of s lapping wrist) . A remote 
control can be added,  using an outboard re­
ceiver. Even as it stands though , control  layout 
is immaculate, and the deck is a pleasure to use. 

LAB REPORT 
The DR-M44HX has an excellent transport, 
arguably the s ingle greatest attribute of any 
cassette deck. The 0 .04% weighted wow and 
flutter figure is low enough in its own right of 
course, but it's backed up by a flutter spectrogram 
which shows negligible wow, and other effects 

wel l  distributed.  
The feature that most clearly approximates to 

a flutter component is at 2 3 Hz ,  but even this 
peaks at only - 40dB. The p itch centre in the 
noise modulation graph is also extremely sharp 
and narrow, which suggests that pitch resolution 
wi l l  be excellent .  Modulation noise is low 
throughout . 

The amplitude responses are equally wel l  
optimised. The bass end is very well engineered, 
and dev iations from the straight and narrow 
amount to no more than can be contained in 
a l .SdB envelope (at least when the auto tuning 
system has been used first, and regardless of the 
brand and type of tape used) . There was no dis­
cernible Dolby mistracking . 

By rights, however, prerecorded tapes should 
sound a l ittle dul l .  There's a fairly substantial 
azimuth error (67 degrees at 8kHz) which should 
not be present on a deck of the Denon's pre­
tensions . The only other small fly in the 
o intment is the h igh level of intermodulation 
products, which suggests that the record c ircuit 
may be running out of headroom at this point , 
even though the less sens i tive harmonic dis­
tortion numbers give no confirmation . 

SOUND QUALITY 
From the first bar of the first recording, it was 
obvious that here was a deck with real class and 
an uncommon repertoire of ski l ls .  The DR­
M44HX has a number of priceless (all right , 
expensive) faci l i t ies .  One of these is Dol by HX 
Professional ,  which beefs up ferric (Type I )  
performance standards by reducing compression 
and improving consistency, especially at high 
levels .  The upshot of this is that a good ferric 
tape can show most of the capabi l ities of a good 
Type 11 tape, especially in the realm of mid and 
HF dynamics. 

The other is much more important : guaran­
teed rock steady p itch plus considerable resolu­
tion (I  believe there is a causal relationship 
between the two) ,  and w ithout any sense of 
grain . Best of a l l ,  the sound is s imply but un­
mistakably of very high musical quali ty. This 
Denon may be used in a truly capable, h igh reso­
lution 'audiophile' system w ithout betraying 
itself too obviously as a mere cassette deck, !· 

which is no mean accolade given current 
cassette deck standards ! 

The intermodulation result is reflected in the 
headroom: high energy HF-rich material tended 
to splatter and image vaguely around the sound­
stage with metal tapes in use. Nevertheless, and 
despite Dol by HX Pro, this deck is a natural for 
exploiting metal tape. Not because of any half­
baked notions of extra HF headroom, but be­
cause metal is particularly effect ive at captur­
ing the subtleties and expressive range of 
midband information when using a good quality 
source. 

Only pre-recorded material disappointed 
sl ightly. The quality of music making here was 
more abrupt, less articulate, and less convincing 
dynamical ly. There was also more extreme HF 
hiss than normal w ith Dolby B engaged . Dolby 
B performed quite satisfactorily when recording 
and play ing back, but as usual Dolby C proces­
sing messed things up and defocused the sound 
to a degree.  

CONCLUSIONS 
The DR-M44HX has certain obj ective l imita­
tions, mostly minor, but is true to the spirit of 
the music it reproduces, especially with Type IV 
(metal) tape. A first class transport is the key, 
but the good range of features, notably auto-tape 
tuning, does nothing to h inder. H ighly 
recommended.  

TEST RESULTS 
Rec/replay response - 3 db ref 1kHz 

I EC Type I 2 3 H z- 1 4kHz* 
IEC Type 1 1  24Hz-1 5kHz 
I EC Type I V  2 3 H z - 2 1kHz 
Wow & Flutter - Peak 011'\ \\·td/unweighred ___ 0.04%/0 . l l %  
Speed error - 0. 4% 
Type I > ignallnoise CCIR/ARM 1 1 5 H :  48dB 

d istortion OdB 0 . 6 5 %  
Type 1 1  signal/noise CCI R/ARM 3 1 5 H: SOdB 

d istortion Odb 0 . 7 5 %  
Type I V  s ignal/noise CCI R/ARM 3 1 5 HZ 5 1 .5JB 

J istortion Odb 0 .85% 
Channel separation OVU/lkHz 45JB 
Line input sensit iv i ty/overload ________ 89mVI>7V 
Mic input sensit iv i ty/overload n/a 
Line output for OdB/maximum 826mV/3 .4V 
I M  distortion \OkH:/ 1 \kH:  OdB peak . lkH:  producr \0% 
Azimuth check R-L phc1se m 8kH: 67 degrees 
VU indication at IEC Odb + !dB 
Dimensions (w x h x d )  _______ 4 3 .4 x l l . 5 x 28 .6cms 
Typical  Retai l  Price £399 
*after auro-tuning 

For graph references see issue No. 52 
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c A s s E T T E D E c K s 

MARANTZ SD-35 
MARANTZ AUDIO (UK) LTD, 1 5 - 16 SAXON WAY INDUSTRIAL ESTATE, MOOR LANE, 

· ---HARMONDSWORTH,  M IDDX UB7 OLW TEL 01 -897 6633--- · 

M 
arantz have made quite a splash 
(for want of a better term) in 
the budget esoteric market ,  
largely through the efforts of  
des igner Ken lshiwata and 

product manager Steve Harris ,  both of whom 
are keen audiophiles .  

Applying audiophile criteria to cassette decks, 
especially low cost cassette decks, m ight be 
regarded as nove l ,  if not in danger of being 
revolutionary. This one is actually subtitled as 
an 'audiophile deck', a l abel it earns by, for 
example, incorporating a number of audio grade 
components in sensit ive circuit areas . The 
quality theme is continued externally w ith a 
smooth and attractive three dimensional gold 
on satin b lack fascia ,  and a reassuringly solid 
and expensive fee l .  

Annoyingly, single finger record/pause starts 
are not a l lowed , and as a matter of personal 
preference I missed a memory stop feature, 
which is about the most rudimentary way there 
is of finding your way around a tape. However, 
the SD-35 will  find the start point of a recording 
that has j ust been made if rewind is selected 
d irect from record mode. 

The other faci l ities are straightforward , and 
neatly executed ,  and the deck is blessed with 
a transport that fairly glides about its business, 
w ith l ittle of the clankiness or lack of fee l  of 
many rivals .  Tape selection is automatic ,  and 
noise reduction is by Dolby B and C, with an 
independent M PX filter. 

The usual transport modes include a one 
touch four second mute feature. Record bias is 
adj ustable for al l  but metal tapes (the usual ex­
clusion), and record levels are set on a pleasingly 
des igned rotary input level contro l ,  using an 
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even more pleasingly des igned but perhaps 
rather brightly lit pair of record levels meters 
with reasonably w ide range and resolution . 

LAB REPORT 
The numbers suggest that the SD-35 should 
reproduce timbre and p itch accurately, and the 
noise spectrogram is extremely clean, with all 
residuals - 40dB or better. The spectrogram does 
show some complex noise modulation, with a 
number of small but clearly defined side bands . 
However, the p itch centre is sharply defined, 
and s idebands are adequately controlled. 

The record/playback responses are quite 
satisfactory, allowing for a mild tendency to 
brightness especial ly with metal and Dolby C. 
The effect is smooth and far from sevete though, 
and curable (if it seems l ike a problem) by 
choosing tapes with a fal l ing top end response. 
Other test results are at worst unremarkable -
so no remarks . 

SOUND QUALITY 
Headphone l istening was spoiled a l itt le by 
random variations in output caused by sl ightly 
' iffy' tape-to-head contact .  This, and a rather 
bright replay only response (appl icable to pre­
recorded material) were perhaps the only ob­
v ious snags w ith this machine. 

The SD-35 is a remarkably successful recorder, 
with much of the credit due to the rock steady 
transport . The consistent measured performance 
between tapes was reflected in relatively con­
s istent sound , though predictab ly Type I ferric 
tapes often sounded rather flattened when 
pushed hard . 

Sound quality was best without noise reduc­
tion, where it  was characterised by excellent 
resolution, a t idy and tuneful  bass, and wel l  
resolved stereo imagery. With Dolby the sound 
stayed very good on the whole. But there was 
some mild Dolby mistracking, along with quite 
severe noise pumping with transient material 
(piano etc) which was more distracting than the 
steadier hiss that results when Dolby isn't being 
used . 

Commercial  pre-recorded material sounded 
fine, the added brightness being perfectly 
tolerable due to the precision and cleanl iness 
of high frequency reproduction . 

CONCLUSIONS 
Good quality, properly aligned electronics com­
bine with an excellent tape transport and good 
ergonomics to make the SD-35 an obvious Best 
Buy. 

TEST RESULTS 
Redreplay response - 3db r e f  1 k H z  

I EC Type I _____________ lzH,-llkH, 
I EC Type 1 1  JQH,-14kH, 
I EC Type I V  Z9H,- 19kH, 
Wow & Flutter - Peak DIN wtd/unwcightcd __ 0.07%/0.19% 
Speed error  _____________ + 0 . 2 5 %  
Type I signal/no<se CCIR/ARM J l j H :  _______ 50dB 

distortion OJB 0.6% 
Type 1 1  s ignal/noise CCI R/ARM 3 1 5 H :  5 2dB 

d istortion Odb 0 . 9 5 %  
Type I V  s ignal/noise CCJR/ARM 3 1 5 H Z  5 3dB 

distortion Odb 1 . 5 %  
Channel separation OVU/lkHz -49 .5dB 
Line input  sensit ivity/overload 98mV1>7V 
Mic input sensitiv ity/overload n/a 
Line output for OdB/maximum j07mV/2 .9V 
I M  disronion IOkH:/ l l k H :  OdB peak,  l kH:z product I 26% 
Azimuth check R-L phase at SkH: ______ 16 degrees 
VU indic<�tion <�t ! EC Odb OJB 
Dimensions (w x h x d) _______ 42 x ! O x 26cms 
Typical Retail  Price _____________ £160 

For graph references see issue No. 52 



c A s s E T T E D E c K s 

MARANTZ SD-4511 
MARANTZ AUDIO (UK) L TO, 1 5 - 1 6  SAXON WAY INDUSTRIAL ESTATE, MOOR LANE, 

· ---HARMONDSWORTH . M ID OX UB7 OLW. TEL 01 -897 663 3 --- · 

T
his two head, two motor, £200 Mk 
Il model fits s lap bang in the 
middle of the UK market .  Best de­
scribed as of simple functional de­
sign, it  has circuitry specifically 

developed to meet the expectations of the less 
wealthy audiophile. To this end, it  uses ceramic 
damped Cerafin capacitors around the Dolby 
block and power supply section , and has what 
Marantz describe as a separate high slew rate op­
amp playback amplifier rather than the rather 
nasty single IC chips often used . 

Bui ld is solid and heavy, whilst fit and fin ish 
are in the 7 out of 10  category. Ergonomics are 
good on the whole, except that the transport 
uses feel-less keys,  artlessly j umbled together. 

Small but very wel l  calibrated record level 
meters have a more than handsome 3 7 dB 
operating span, w ith peak hold LEDs. The deck 
also includes such handy gadgetry as an auto­
tape type selector, variable bias (Type I and 1 1  
only, a s  usual) ,  Dolby B and C and a separate 
MPX filter. 

N aturally, the SD-45II has an automatic 
record mute function , but illogically there's no 
d irect way of taking advantage of this as there 
is no track search feature (propaganda sheet 
notwithstanding) . However, the deck will seek 
out the beginning of record ings if 'rewind' is 
selected direct from 'record' without passing 
through 'stop', the pause key flashing when it 
has done so. 

The SD-45II has an electronic tape counter 
and memory stop feature. There is one itsy-bitsy 
oversight, however:  the memory has no status 
indicator, so you'l l  have to remember whether 
it's been selected for yourself. 

LAB REPORT 
The lab test programme was passed with ease 
and style - with j ust the odd caveat for the 
bright pre-recorded replay response (this isn't the 
only Marantz so affected) .  The ferric (Type I) 
graph had a s imilar characteristic ,  which rends 
to make record ings sound very incis ive bur 
rather thin and hissy. The other responses were 
almost perfectly flat with or w ithout Dolby (and 
st i l l  hissy by normal standards ! ) .  The record 
chain has plenty of headroom , and s ignal/noise 
ratios are good verging on excellent,  whilst 
distortion levels are unusually low. 

And the good news continues . . .  the raw 
wow & flutter figures are good.  The noise 
spectrogram indicates good pitch resolution and 
s idebands at + / - 60Hz with a peak ampl itude 
at - 36dB. In English, that means good . The 
energy content of the flutter analysis is also low 
(that means good too) .  The worst flutter com­
ponent is at 30Hz, - 35dB,  and wow is low, with 
few discrete components . However, the SD-45 
is rather adept at picking up and amplify ing stray 
magnetic fields ,  so s it ing should be done with 
special care. 

SOUND QUALITY 
Pre-recorded material often sounded h issy, 
particularly at high frequencies, but as a recorder 
the SD-4511 proved remarkably successful in 
comparison to its peers ,  though here too high 
frequency tape hiss was a l ittle more obvious 
than usua l .  However, Dol by mistracking was not 
too apparent and sound qual ity with Dolby in 
was not prej udiced . 

Recognisably of the same parentage as the 

SD-3 5 ,  the 45 has much the same very high 
level of detail and absence of 'fluff'. Bar an 
occasional touch of 'ac idity', this is a deck that 
really sings, with a more art iculate, more pitch 
specific and generally classier sound than most 
of the direct competition . The sound has a good 
working dynamic rdnge, and the result was very 
firm and stable in character. Speed stabi l ity was 
also subjectively good, if not totally secure pitch­
wise. The sound had real proj ection and power 
in the midband and above, but the bass seemed 
mildly flattened in character. 

CONCLUSIONS 
On balance, this  is an excellent sounding deck, 
which extracts more information off tape with 
less dynamic squash than experience with its 
competitors will lead you to expect .  Only a 
marginal lack of absolute pitch security counts 
against it at the price. 

TEST RESULTS 
Reclrcplay response - 3db rd lkH: 
I EC Type· I _____________ l 2 H :- I l k H :  

I EC 1\•pc 1 1  28H:- I  Jkll:  

IEC Tyre I V < 2 0 H : - 1 8 k H :  

\Vow & Flurrcr - P�:; t k  D l l'\  wrJ/unw ... ighrL·J __ 0 . 1 0%/0 . 2 4 %  

Speed error ______________ + 0 . 1 %  
Type I s ignal/noise CCI R/A R M  3 1 5 H z  50d8 

Jbrun ion OJI3 0 . 6 ) 0h  
Type I !  .':i igna l/noisc CCI R/A R M  3 1 J ii z  5 2 . ') �18  

Jisronion OJh ---:-:=.,--:;-,-,-.,--::=------'C . 9% 
Type IV signal/nt' i�t: CC I R/A R M  } ! 5 11Z 5 3JB 

J isrurtion OJh l .  )'}(, 
Channel separ<lti t l ll OVLJ/ I k H :  � 49dR 
line input scns i l i v i l yluvcrlmd 98mV/ > 7 V  

M i c  inpm scns i t i \· i ry/t \\·erlu;hl n/a 
Line ourpur for OdB/m a x i m u m  '5 20nNI 3 V  

! M  d istor t i o n  10kHz/ 1 1 k H z  O d B  pc,1 k .  l k H :  prnducr �-0.44% 

Azimurh chcck R-L phasc  � ! t  8k 1 1 :  5 dcJ!rccs 
V U  indicar i � >n  at  I EC Odb OdB 
Dimen�•on:. (\\· x h x d) 4 2 x ! O x 26cm� 

Typ i c a l  Rl..' t.l i l  Pricl..' £200 

For graph references see issue No. 52 
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c A s s E T T E D E c K s 

MARANTZ CP230 
MARANTZ AUDIO (UK) L TO. I 5 - I 6  SAXON WAY INDUSTRIAL ESTATE, MOOR L-\�E .  

· ---HARMONDSWORTH . MID OX UB7 OLW. TEL: 0 1 -897 6633 --- · 

H
ere is a welcome and extremely 
practical oddity : a true portable 
cassette deck, extremely well 
thought through and comprehen­
s ively equipped, for j ust £250 .  

But  if after you've read what  follows you 
decide you want even more, there is a s imilarly 
packaged companion model with three heads, 
off-tape monitoring,  dhx noise reduction and 
sl ightly higher rated specs (before dbx), the £300 
CP43 0.  

The deck itself is scarcely larger than a 
chunky paperback - the vital statistics are j ust 
2 26 x 50 x l67mm, and less than 1 . 3 kg for the 
raw unit. The deck is e ither powered by three 
MN1300 batteries (always use alkalines - the 
Marantz is a heavy drinker) , an outboard mains 
power unit (supplied) ,  or a rechargeable power 
pack unit (extra). Also supplied is a working case 
that allows access to everything that counts on 
the move, a shoulder strap, and a small case that 
fastens to the strap to hold microphones and 
a tape or two - and perhaps a very thin 
sandwich. 

Every kind of portable recording need is 
catered for, and the deck wi l l  attract some 
domestic users too. The mechanical transport 
controls are well laid out and al low audible 
cueing . Tape movement can be logged on the 
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tape counter and stopped at the counter zero 
reading using a memory switch , though the 
review deck was a bit erratic here. Record levels 
are set manually using a small dual-concentric 
contro l ,  recessed to avoid accidental changes .  
In addition, a l imiter is fitted which can act as 
an auto level control  if required,  and is useful 
for l ive 'actual ity '  recording .  Levels are 
monitored on good quality (optionally i l lumin­
ated) moving coil  meters (which also monitor 
battery condit ion) , backed up by a peak reading 
LED. 

The CP2 3 0  plugs into a hi-fi system using 
standard DIN and phono socketry, and accepts 
headphones and microphones (mono or stereo), 
the latter supplemented by - 15dB and - 3 0dB 
attenuators for some of the higher output 
electrets or to handle high input volumes. The 
deck also has a s ingle bu ilt-in loudspeaker for 
monitoring purposes,  switchable to reproduce 
either left or right hand channel or a mono sum. 
Other features include variable b ias for all three 
tape types, variable pitch (playback only) , and 
Dolby B switching w ith or without MPX 
fi ltering. 

The Marantz may sound over the top on 
paper, and it's difficult to credit the sheer 
profusion of controls ,  sockets and other 
paraphernalia .  They confront you every time you 

look round another edge or peer into another 
cranny. Yet miraculously, so well is the grouping 
and organisation of controls contrived , the deck 
is anything but confusing to use, and a l ittle 
practice makes the machine almost intuitively 
obvious. I t  is robustly constructed from metal 
and plastic structural parts, and in every sense 
is eminently practical . The only thing missed 
out on my wish l ist was a built-in mono micro­
phone for emergency convenient low-fi use. 

LAB REPORT 
The CP230 cannot claim to be of domestic hi­
f i  standard all round, though in certain respects 
the sound belies the measurements. The wow 
and flutter is a relat ively poor 0 . 20% weighted, 
but the unweighted figure is a more acceptable 
0 .29% and the flutter spectrogram shows why. 
The wow end of the spectrum is quite good , but 
there's a strong energy b ias around 50Hz,  
perhaps because the capstan flywheel is too 
smal l .  This is certain to add some roughness to 
the sound and result in a loss of resolution. The 
noise spectrogram also shows severe noise 
modulation outside the DIN we ighting curve. 

The Marantz runs perilously close to clipping 
at OVU, as the intermodulation test shows. Sim­
ple harmonic d istortion levels and s ignal/noise 
figures are perfectly satisfactory at this level on 



all three tape types, but complex high level ,  high 
frequency material wi l l  not be recorded cleanly. 

The response shape is good in each case too, 
the ferric Type I plot promising the snappiest 
performance. Dolby noise reduction only mis­
tracks to a marginal extent . However, the replay 
only response is very poor, and decl ines at a rate 
of knots from wel l  below 1kHz,  result ing in an 
effective (perceived) bandwidth worse than AM 
radio. 

Note that IEC OdB corresponds to + 5dB on 
the meters , and that although they read 
transients quite wel l ,  they do tend to under-read 
peaks a l ittle compared to LED meters . The peak 
reading LED responds faster and therefore acts 
as a useful safety net .  

SOUND QUALITY 
You' l l  not be surprised to hear that prerecorded 
material replayed with a very dull and rather 
stodgy, monochromatic sound , with the har­
monic overtone structure severely curtained .  I t  
was , to  use  the  correct technical phrase, a 
washout . 

When recording , the CP230 caused a loss of 
body and richness ,  which was also apparent 
when the electronics were assessed on their own . 
In addit ion to this ,  it sounded a l ittle cluttered 
and coarse, and some HF unevenness and 
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'splash' was intermittently apparent . These 
shortcomings were reduced with the higher 
energy formulations, however. 

On the whole the Marantz coped quite well 
with complex , wide ranging material , and 
almost as wel l  with very simple recordings of 
chamber and rec ital material for instance, where 
the problems are always most clearly exposed . 

Top · end squash was quite easy to avo id 
without running into noise problems caused by 
excessively low record levels ,  because the deck 
has quite a wide inherent dynamic range. Even 
so, the abil ity of this deck to produce l istenable 
tapes when not using noise reduction is ques­
tionable in most situations . Happily, the 
degradation caused by the additional signal 
processing c ircuits wasn't serious in context ,  
though it was audible. 

Logically, Type I !  chrome-b ias tapes should 
suit  the CP230 best ,  and certainly the Marantz 
proved incapable of extracting the best that 
metal can offer. Nevertheless ,  metal on the 
Marantz offered a particularly attractive blend 
of shape and stab i l ity in the midband that was 
wel l  worth having . 

CONCLUSIONS 
As a pro or semi-pro recorder which can be 
taken on an assignment , the M arantz has several 
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virtues , including versatil ity, prac t i ca l i t y  and 
toughness . 

As a domestic hi-fi recorder, the case is 
nothing l ike as clearly in the Marantz's favour, 
and the review sample wouldn't adequately serve 
for commercially recorded software at al l .  When 
used to play back its own tapes ,  however, the 
situation was much better, and this is clearly 
a recommendable package. By any standards, it's 
also extremely well priced . 

TEST RESULTS 
Rt>c/rcplay response - 3db rd 1kHz 

I EC Type I 40l-H 4 k H o  
I EC Type 1 1  40!-b l 6 k H o  
I EC Type I V  401lz - 1 8kllz  
Wuw & Fluw.·r - PL'<l k  D I N  wr�l!umwigiHt•d __ 0 . 2 01)1\ /0 .N% 

Spce�.l �rt1 1r ----,-,:-:-,..---------- + 0 . 1 )% 
�·re I s ignalfnuisl' CCI R/A R M  H S Hz 49JB 

distmtinn OdB _____________ ,Q .7% �·re 11 s ignallnois�._· CCI R/A R M  3 1 5 H z  SOJB 
dishmion Odh 0 .9% 

Type I V  s ignal/ndise CCI R/ARM � 1 5 H Z  5 1�.18 
Jishlrt ion Odb 0 . 8 5 %  

Ch<!nn d  :-.eparat i \m OVU / l k H :  4 7 d B  
Linc i n p u t  .sens i t i v i t y!tJVt.'rl t l<lll t\8mVI>7V 
M i c  input  St'tb i t i v i ryhw�.:rltl<ld 0 .48mV/ J \ OmV* 

Ltnl' uurput fur OdR/m;t x i m u m  6 4 5 m\'/ J . NV 
I M  ... l i :o;hlrt iDn \ O k ll : / l l k l l :  O d B  peak .  l k ll: rn�  ... luct  ___ 6 . 6 'X, 
A z i m u t h  ..:heck R-L phot.'o.: on t! k H :  ______ 3C ... kgro.:o.::::. 
VU ind icui�m ar  I EC O ... lh + )JB 

l) inH_·ns i �.ms (w x h x  ... l )  _______ 2 2 .6 x 5 x l 6 . �·(z· ',�'o' 
Typicd Reta i l  Pric ... • '-

* m i..: < \ttenuatur ar 0 ... 1 8  

For graph references see issue No. 52 

QUAD FM4 

A&R • • AIWA • AU DIOLAB • AU DIO TECH N ICA • BEYER • BURM ESTER • CELESTION • 
CREEK • DENON • DUAL • ELITE • EXPOSURE • FOU NDATION • GOLDBUG • GOLDRI N G  

• GRADO • GALE • H EYBROOK • KOETSU • KRELL • L I N N  PRODUCTS • L I N X  • 
MAGN EPLANAR • MERI DIAN • M ISSION • MICHELL • MONITOR AU DIO • MORDAU N T  

SHORT • M USICAL FI DELITY • MYST • NAGAOKA • ONIX • O RTOFON • PHILIPS • PINK 

TRIANGLE • QUAD • REGA • ROGERS • ROTEL • SENNH EISER • S M E  • SUPEX • 
SYSTEMDEK • TANDBERG • TARGET • YAMAHA • WHARFEDALE • ZETA 

KEITH MONKS RECORD CLEAN ING SERVICE AVAILABLE 
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c A s s E T T E D E c K s 

NAKAMICHI BX·125E 
NAKAMICHI B&W (UK) LTD. MARLBOROUGH ROAD, CHURCH ILL INDUSTRIAL ESTATE . LANCING, 

. --WEST SUSSEX . TEL (0903) 750750-- . 

T
he BX-125E is a 'budget' Naka­
michi deck (the word budget used 
in a relat ive rather than absolute 
sense) , with two heads plus Dolby 
B and C noise reduction. What sets 

the BX-125E apart is what sets most Nakamichis 
apart : engineering integri ty. The impression of 
a solid and stable build quality is unmistakable, 
re inforced by a cam-operated transport which 
has a well-oiled s l ickness that would credit a 
deck several times the price. 

Operating logic is j ust about perfect too. The 
touch of a single finger invokes record/pause, 
another starts record mode proper. The record 
level meters have adequate resolution and a near 
40dB operating dynamic range. 1\vin record level 
s l iders make ganged fading easy and fac i l i tate 
balance adj ustment. The rape counter is mech­
an ical , but does have memory stop and repeat , 
the latter cycl ing between counter zero and rhe 
end of the tape, or simply between the two tape 
extremities .  M icrophones are not accommo­
dated, but a headphone socket is adj ustable via 
a front panel pot which also feeds the main 
output . (Naughty ! )  

The usual Nakamichi quirks are here too, nor­
ably the separate bias and equal isation switch­
ing for the various tape types, confusingly 
labelled with IEC type numbers and Nakami­
chi ' s  own tape designat ions . Dolby switching 
is confus ing too. 

Automatically controlled fades can be accom­
pl ished with the Master Fader rocker contro l ,  
and the deck can be coupled to  a t imer. As with 
al l  Nakamich i models ,  the cassette well cover 
is readily removable if access is  required to the 
heads and guides for cleaning and demagnetisa­
t ion. The transport as always is a peach, with 
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no less than three motors , one each for the tape 
hubs and the s ingle capsta in .  

LAB REPORT 
The noise spectrogram has an excellent pitch 
centre, with virtually no noise or s idebands out 
to ± 40Hz, and a low overall level of noise. Wow 
and flutter is well controlled in absolute terms 
(0 .065% wtd , 0 . 14% unwtd) , but analysis shows 
a cluster of wow components below 10Hz,  
measuring - 3 3dB at 5Hz .  At 40Hz there is a 
strong - 30dB flutter component ,  indicative 
perhaps of a resonant mode of some description. 

Peak level intermodulation is low enough to 
suggest adequate headroom for metal tape, but 
without overgenerous margins. Head azimuth is 
only modestly in error, but the replay response 
is flat only up to about 2kHz, after which it rolls 
off rapidly, with - 3dB coming up around 
7 . 5 kHz .  The record/replay response shapes are 
mostly pretty good barring some HF effects, the 
most disturbing of which is quite s ignificant 

Dolby mistracking, especially with Dolby C. 
The noise v s  harmonic distortion tests threw up 
quite good results .  

Note that this deck must be positioned 
carefully to avoid hum p ickup. 

SOUND QUALITY 
Allowing for some rough edges , the BX-125 l ived 
up to its reputation,  except when using pre­
recorded materia l .  Although the Nakamichi 
sounded only mildly dulled w ith such tapes,  i t  
did sound messy and the various instruments 
and voices in representative recordings sounded 
poorly separated , w ith a curiously muddy bass 
and sl ightly h igher than expected hiss levels .  

Recordings made on the machine itself could 

not have presented a stronger contrast .  The 
BX-125 does have an upper midband colouration 
of the kind associated with (for example) certain 
capacitor types when fitted to suitably transpar­
ent sounding amplifiers. Underpinning this ,  
however, is truly excellent resolution, a taut, 
tuneful but again rather coloured bass, and a 
sweet treble which speaks volumes for transport 
stabi l ity and circuit design generally. This 
Nakamichi doesn't swamp inherent differences 
in tapes, and whilst the three tape groups al l  
worked wel l ,  Type IV metals offered more lucid 
and articulate midrange, and firmer bass. 

CONCLUSIONS 
There is a certain messiness to the sound of this 
deck, but the fundamentals are very, very right . 
Dynamics, pitch integrity and clarity come 
together in a very convinc ing form . But pre­
recorded cassettes remain the poor relation . 

TEST RESULTS 
Reel replay response - 3db ref 1kHz 
I EC Type I 20Hz-19kHo 
IEC Type 1 1  2 1 Hz-19kHz 
I EC Type IV 20Hz - 2 2kHz 
Wow & Fl utter - Peak D I N  wtd/unweighted __ 0.065%/0 . 14% 
Speed error +0 .4% 
Type I signal/noise CCJR/ARM 3 1 5 H :  4 8 . 5JB 

d istortion OJB 0 .95% 
Type 1 1  signal/noise CCI R/ARM 3 1 5 H z  S lJB 

d istortion Odb 1 .0% 
Type I V  signal/notse CCI R/ARM 3 1 5 H Z  S O . SdB 

d istortion OJb 1 . 5 %  
Channel separMion OVU/lkH: 47 JB 
Line input sensiti\ · i ry/overload 7 5 mVI>7 V  
M i c  input scnsi t iv ity/o\·erload n/a 
Line output for OdB/ma ximum 666mV/ 3 . 19V 
! M  distortion IOkHz/ l l kH: OdB peak, 1kHz  product __ 1 . 5 8 %  
Azimuth c h e c k  R - L  phast' at 8kHz 13 degrees 
VU indication at I EC Odb + 4dB 
Dimensions (w x h x d) 4 3 x l 0 x 25cms 
Typical Retail Price £395 
For graph references see issue No. 52 



c A s s E T T E D E c K s 

ONKYO TA 2130 
NATURAL SOUNDS L TD, RHODES WAY, W ATFORD, HERTS WD2 4YW. 

· --TEL :  (0923 )  226499-- · 

C
onventional in external design and 
layout, the TA-2 1 3 0  is solidly built 
and quite slick in a low-key way if 
you turn a blind ear to the usual 
deafen ing solenoid clicks. It 's a 

two-motor, two-head deck, w ith Dolby B and 
C, auto tape recognition, and variable b ias 
('Accubias') (for Types I and Il tapes only) .  The 
record level meters have a best case 3dB resolu­
tion and a 2 6dB dynamic range, which is ade­
quate. Strangely, the almost inevitable track 
search faci l ity is only avai lable as an intro-scan 
feature, to play a few seconds from each track, 
though of course play can be continued manu­
ally at any time. The machine wi l l  also repeat 
individual tracks or tape s ides up to five times. 
a best case 3dB resolution and a 26dB dynamic 
range, which is adequate. Strangely, the almost 
inevitable track search faci l ity is only available 
as an intro-scan feature, to play a few seconds 
from each track, though of course play can be 
continued manually at any time. The machine 
will also repeat individual tracks or tape sides 
up to five times. 

This is one of the few moderate price cas­
sette decks left fitted w ith microphone inputs 
(come to think of i t ,  I keep writing the same 
thing . . .  ) .  Unusually, the mike inputs have 
their own input level controls separate from the 

. 
line level controls ,  which prov ides a s imple 
built-in mixing faci l ity, perhaps for making 
compilations with voice overs , or adding music 
to whatever is being recorded. 

The cassette loading drawer is obstructively 
designed: unless the tape is inserted at precisely 
the right angle, the thing j ams up and refuses 
to rake it at all. A triv ial redesign would cure 
this .  And whilst they are about i t ,  how about 

a l ittle friction coupl ing between the split halves 
of the input level controls? Ta very much.  

LAB REPORT 
On the whole, the Onkyo emerges from the 
bench tests without too many blots on its copy­
book .  The spectrogram shows good centre fre­
quency definition , clean (uncorrelated) noise out 
to + I- 20Hz at - 25dB,  and quite good broad­
band noise modulation . The maj or flutter com­
ponent is  at 5Hz ,  - 23dB which is a l ittle high 
for comfort , but the spectrum at higher fre­
quencies is quite clean - low noise and low 
flutter. 

!M distortion is disappointingly high at 10.9% 
(measured in the usual way), and the record elec­
tronics don't have much headroom to spare. 
(Metal tape Barbara Striesand freaks or percus­
sion enthusiasts might be better off looking 
elsewhere . )  However, al l  response runs were 
clean and accurate with especially neutral 
midbands, and Dolby processing caused l ittle 
change. The replay only response, of particular 
interest to those who l isten to pre-recorded 
mater ia l ,  is very wonderfu l :  the midband area 
is essentially fl at ,  and the - 3dB points falls at 
1 3kHz .  

SOUND QUALTTY 
Commercially recorded tapes sounded pretty fair, 
apart from an occasional attack of the 'wobblies' 
and a smidgen of HF gra in and noise. Tonally 
the deck sounded neutra l ,  and musically the 
sound had a nice, cohesive quality with ade­
quate deta i l  - nothing too ambitious mind . 

And it makes good recordings too, though the 
tiny non-coupled twin input pots are a right 
royal pain in the butt . The Onkyo offers a degree 

of consistency amongst the various tape species, 
and on balance Type I l  tapes l ike TDK SA offer 
about the optimum compromise between per­
formance and price. Metal tape is hardly worth 
the premium here. The overall  characteristics 
were a handy mixture of clarity, stabi l i ty and 
- best of all  - a consistency w ith changing 
levels and frequencies that helped make the 
deck satisfactorily unobtrusive in practice. 

CONCLUSIONS 
Not a compl icated deck this ,  the particular 
blend of gadgetry appears to have been arrived 
at without the benefit of a hands-on by someone 
who uses cassette decks on a day to day basis .  
Sound quality and engineering, however, are a 
l ittle better than average and the price is 
reasonable. Recommended. 

TEST RESULTS 
Rec/rcplay response - Jdb r e f  1 k H z  
I EC Type I _____________ 24Hz-12kHz* 
I EC Type 1 1  24Hz-14.5kHz*  
I EC Type IV 24Hz -16kHz* 
Wow & Flurrer - P e a k  0 1 :"-l'  wd/unweighted __ 0. 1 3%/0.30% 
Speed error 0. 5% 

Type I signa llno isL· CCI R/A R M  3 1 5 H :  52JB 
distortion Ot!B 0.6% 

Type 1 1  signal/noise CCI R/A R M  3 1 5 H z  54.5d� 
distonion Odb 2 .6% 

Type IV s ignal/noise CC I R/A R M  3 1 5 HZ SdB 
diswnion OJb 2 .0% 

Channel separat l \ ll) OVU/ l k H z  -46. 5JB 
Line input scns i t iv i ty/m·erloaJ 72mV1>7V 
Mic input sen:. it iv ity/overload 0.5 7 mV/23.8mV 
Line muput for OdE/max imum 536mV/2.7V 
! M  distortion !OkHz/ l l k H :  OdB peak . 1 k H z  product __ 10 .9% 

Azimuth check R-L phase at 8kHz 8 degrees 
VU ind ica t ion at IEC Odb OdB 
Dimensions (w x h x d) _______ 4 3 . 5 x l l . 2 x 2 6 . 2cms 

Typical  Rew i l  Pr ice  £220 

* bi:l:. set per  rnanuf<lctun.:rs recommendations for TDK tapes 

For graph references see issue No. 52 
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c A s s E T T E D E c K s 

SONY TC·FX 150 
SONY (UK) L TO, SONY HOUSE, SOUTH STREET, STAINES,  M IDDLESEX T\V I S  4PF 

· ---TEL : STA INES 61688--- · 

A
t the time of writ ing , the TC­
FXJ50 was so absolutely brand 
new, there was no publ ished in­
formation to be had beyond the 
£90 price. 

As the guy from Sony said,  the TC-FXJ50 
' looks the biz '. Although hardly a substantial 
piece of engineering, it is very smooth and 
glossy. The transport controls are entirely un­
assisted mechanical press buttons. But they are 
well anchored and posit ive in fee l ,  and also 
allow free interchange between fast wind and 
play (and vice versa) apparently without damage. 
However, normal use tends to s l ide the player 
around ; this is a two-handed cassette deck . 

Ultra simple 5 -step meters w ith a bare l ldB 
range are the most obvious s ign of cost paring. 
The bottom LED (set at around - lOdB) is actu­
ally labelled minus infinity!  Dolby C (in addi­
t ion to the ubiquitous Dolby B)  is the most 
impressive inclusion . There's a mechanical tape 
counter and manual tape type setting using 
(thankfully) a row of three appropriately labelled 
press buttons . On the test sample, the input level 
pot (not the knob) was about 60 degrees off true, 
which-unfortunately cannot be corrected by 
resiting the control knob. 

LAB REPORT 
Technical performance is above average -
which is more than you've any right to demand 
in a cassette deck that costs a paltry £90 . A 
couple of things are open to criticism however. 
One of which is the suspect bass behaviour seen 
in the response curves :  note the sharp suckout 
centred on 50Hz .  Head contour effects are un­
usually extended up into the m idband too, and 

158  

these factors can be expected to  affect 
auditioning . 

The top end of the frequency range seems to 
have been set up rather errat ically - the re­
sponses were run with the recommended Sony 
tapes as wel l  as the normal I EC standard tapes 
(which actually proved marginally better suited 
than Sony's own). Type I tapes are rol led off a 
l i tt le early at HF, whilst metal tapes gave the 
odd camel l ike hump you can see in the accom­
pany ing data panel .  Performance with pre­
recorded cassettes was a complete j oke. There 
was a net loss of treble when replay ing Dolbyed 
cassettes with the Dolby de-processing switched 
off! 

Wow and flutter levels are moderate, the 
spectrograms ident ify ing  several discrete 
components sprinkled around, with dominant 
wow at 5Hz ,  - 2 8dB. Speed drift , however, was 
very low. There are noise 'shoulder' l ike effects 
on the noise spectrogram at a j ust respectable 
- 3 2dB between :±: 20-40Hz.  

Intermodulation distortion exceeding 20% is  
very high indeed,  which means compromised 
performance with complex , high level s ignals, 
especially with Type IV metal tapes. Harmonic 
distortion with metal tape is also very high at 
above 3 % ,  but this is tied to quite good noise 
levels ,  which evens the odds to an extent.  

SOUND QUALITY 
The TC-FXJ50 auditioned better than expected 
except with pre-recorded stuff, where sound 
quality doesn't even come into the equation . 
This is odd considering Sony have al igned the 
machine with absolutely zero azimuth error. 

However, recording and p lay ing back on the 

deck itself, led to some quite acceptable results. 
There wasn't enough dynamic range between 
the noise floor and maximum level to allow 
serious use of the deck without noise reduction, 
but with Dolby B the sound was tolerably clear 
and l ifel ike, and superior to s imilar recordings 
made w ith Dolby C, which sounded oddly 
heavy. Ferric Type I recordings tended towards 
'wooliness', and metal Type IV tape failed to offer 
any real advantage over Type I I .  Overall the best 
bet is to use Type I! tapes l ike TDK SA or Sony 
UX-S, and Dolby B .  

CONCLUSIONS 
There's a lot of hedging about and many specific 
caveats, but the TC-FXJ50 is obviously a good 
£90's worth, capable of results that generally 
deserve the high fidel ity tag . Replay only per­
formance, however, was unsatisfactory. 

TEST RESULTS 
Reel replay response - 3db ref 1 kH: 
IEC Type I 2 2 H z · l l kHz* 
I EC Type 1 1  

,
--------------,-5 6Hz· 14kHz* 

I EC Type IV 56Hz - 1 5 kHz* 
Wow & Flutrer - PL"ak D I N  wt�ilunweighreJ __ 0 . 1 3 %/0.24% 
Speed ermr + 1 . 2% 
Type I s ignal/noise CCIR/ARM 3 \ S H :  5 5 JB 

d istort i lm OdB 1 . 7 %  
Type 1 1  signal/noise CCI R/A R�·A 3 1 5 H :  5 3 jdB 

distonion Odb 5 3 j %  
Type I V  signallnnise CCI RIARM 3 1 5 H Z  5 4 . 5 d B  

d istonion O d b  3 .2 %  
Channel separJtiun OVU/ l k H :  46dB 
Line input sensit i\ ' i t\lm·erload 86mV/>7V 
Mic input sens i t iv i ty/pverload n/a 
Line output for OdB/maximum 646mV/ 3 . 36V 
! M  d istortion !OkH:/ l l k H :  OdB peak,  l k H :  produc(  __ 20.7% 
Azimuth check R-L phase at 8kH: 0 degrees 
VU indication at IEC OJ.b ----------c-:---,----,-,--:OdB 
D i mensions (w x h x d) ________ 4 3 x l ! J x 24 5cms 
Typical  Reta i l  Price 

. . 
£90 

*Son)' tafJI! 

For graph references see issue No. 52 



c A s s E T T E D E c K s 

SONY TC·R502ES 
SONY (UK) LTD. SONY HOUSE, SOUTH STREET, STAINES,  MIDDLESEX TW I S  4PF. 

· ---TEL Staines 6 1688--- · 

T
he TC-R502 ES is the least expen­
s ive model in Sony's el ite ES range, 
and paradox ically one of the best 
equipped. I t  is a ful l  Dolby B/C 
auto-reverse deck , the rap id acting 

reverse mechanism triggered by an infra-red 
detector that looks for the tape/leader j o in .  

In addition to the commonplace track search 
which finds the start point of the current or next 
track ,  a switch Gin be set to skip blank passages 
on playback. There are other 'trick' faci l ities too, 
including intro-scan , automatic rewind followed 
by play, record mute, 'punch in' recording (to 
enter record mode from play without stopping), 
one-finger record starts , and both s ides sequen­
tial recording. The peak hold record level meter 
used also on more expensive ES decks , has ex­
cellent range, resolution and legibi l ity. An 
electronic memory counter cal ibrated in 
minutes and seconds b l inks l ike an old friend 
near end of s ide in the record mode. 

There are two other important features .  One 
is an easily set sensitivity adj ustment to allow 
accurate Dolby B&C tracking . The other is 
Dolby HX Pro, which l inearises record ings by 
holding the overall level of b ias constant . 

Without transcending the styling mores of the 
high fidel ity cassette deck, the TC-R502 ES 
achieves a level of perceived engineering 
integrity and finish that must be the envy and 
despair of Sony's competitors . 

LAB REPORT 
This 502 had been wel l  set up by the manu­
facturer, and was tested with appropriate Sony 
brand tapes .  Upper frequency response is par-

ticularly well maintained with Type IV metal , 
but overall record/replay responses were all 
contained approx imately within a + / - O .SdB 
envelope which can't be bad . Prerecorded tapes 
will also play back with a flat response, truncated 
sl ightly at the HF end because of azimuth mis­
al ignment . Metal (Type IV) tapes on the other 
hand consistently gave a s l ightly elevated top 
in this recorder. Response runs with Dolby B 
and C showed consistently with each other and 
the Dolby-less response. 

Sony metal gave significantly lower OVU dis­
tort ion ( 1 . 7 %  instead of 2 .8%) than TDK, at 
the cost of 3dB extra noise. The other tape types 
showed less s ignificant differences. The noise 
modulation spectrum was satisfactory in the 
sharp definit ion of the centre frequency, and 
noise energy away from this frequency was low. 
The high leve l intermodulat ion test gave an 
extraordinarily low figure. 

Wow and flutter measured wel l ,  but the 50Hz 
fluttergram does show numerous flutter and wow 
components, well distributed but of sufficient 
energy to suggest that some blurring of fine 
detail may result .  In context ,  these are good 
results for an auto reverse deck (and consistent 
between sides by the way) ,  but only reasonable 
by premium unidirectional deck standards. 

SOUND QUALITY 
The TC-R502 ES j ust about qualifies as an auto­
reverse deck that hasn't sold out for the sake of 
auto reverse operation . The deck sounded crisp, 
al ive and gave quite good stereo and tonal 
quality on all recommended tape types. 

There was j ust detectable degradation with 

Dol by B and C process ing , in the form of a loss 
of impact and instrumental separat ion , and a 
s l ight fall ing apart of the sound when dealing 
with complex but not necessarily high leve l 
signals - ful l  orchestral strings for example. 

Metal tape recordings tended to sound a little 
thin and 'edgy' with some source materi a l ,  but 
again were consistent with leve l .  Wide dynamic 
range material can be handled with ease, and 
without noticeable compression . Prerecorded 
tapes sounded spacious and alive. 

CONCLUSIONS 
The 502ES is a pleasure to use and is superbly 
equ ipped with Dolby HX Pro and a fast acting 
auto-reverse that doesn't compromise perform­
ance unduly, though it doesn't have the on-rails 
type stabi l ity of some ES models .  

TEST RESULTS 
Reel replay response - 3db ref l kHz 
IEC Type ' :------·---- <20Hz- 1 4 . S k l l z  

I EC Type 11 �------------
-:

< 20Hz- 1 5 k llz 

IEC Type IV <ZOIIz - 2 \ k Hz  
\Vow & Flutrcr - Peak D I N  w r�llunweighteJ __ 0.06%/0 . 1 4 'Yo 

Speed error
:--

-
===:--=--:-

----- + 0 .6% 
Type I s ign<�l lnoi�c CCIR /AR� t 3 1 5 H :____ 5 3JB 

Ll istortion OLIB _==c-::-�=--:----- 0 .9% 
Type 11 signal/noise CCIR/A R�vt 3 1 5 H z  ____ SSdB 

distortion Odb ---::-:-:-::---:c--:--:c:=---------=-= ' · 6 % 
Type IV signallnoise CCIRIA R M 3 1 5 H Z  5 2 . '> dR 

distort ion Odb l . / \1{, 
Channel separat ion DVL'/ l k H :  4 8 . 5 LlB  

L i n e  input sens i r i v i rv/m·erlnad lOOrnVI>?V 
M i c  input sens i t iv i ty/overload n/a 

Line nutpur f11r OdB/max irnurn 681mVI 1 .9V 
!M distortion IOkH:I l l k H :  OJB peak_  l k H :  product __ 0 . 2 6 %  
A z i m u t h  c h e c k  R - L  p h a s e  at B k H :  1 6  degrees 
V U  indicat ion at IEC Odb + 2JB 
Dimensions (w x h x J) 4 3 x 1 0 . 5 x 2 8 . 5c!m 

Typical  Rera i l  Pr ice £27 9 

For graph references see issue No. 52 
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c A s s E T T E D E c K s 

SONY (WMD6C) WALKMAN PRO 
SONY (UK) L TO, SONY HOUSE, SOUTH STREET, STAINES, MIDDLESEX T\VI S  4PF 

· --TEL: STAINES 61688-- · 

T
he editor was ins istent about this 
one. 'It has the best midrange in 
the business', he said , 'make sure it's 
in'. But I had already requested a 
sample of the memorably named 

WM-06C Walkman Professional .  Measuring 
181  x 40 x 95mm, it is a little larger than normal 
Walkpeople, but smaller than anything else, and 
weighs 640 gms with batteries . It feels  chunky 
and solid , but will disappear into a good size coat 
pocket, no trouble. Of course, that's the idea . . .  

The 'Profess ional' in the same name isn't 
boastful imagery or wishful thinking: it's l iterally 
true. The WM-D6C is the ideal reporter's 
electronic notepad where quality counts, say for 
broadcasting purposes . It's also perfect for boot­
legging . . .  

Of course it's also an excellent Walkman l ike 
any other Walkman except that in this case you 
get something that really sings . And it's a cas­
sette deck , or can be used as one, with all the 
normal fac il it ies of a cassette deck , including 
switching for the usual three tape types, here 
labelled Normal I ,  Cr02 I I  and Metal IV (are 
you reading this Nakamichi?) ,  and Dolby B and 
C noise reduction .  There's even a third position 
here called 'off' which sounds even better. 

One thought that occurred to me was that 
in many ways the WM-D6C achieves what 
portable CD players set out to achieve - and 
more. Portable COs attempt to offer porrabi l ity 
combined with excel lent sound qual ity. What 
they actually offer in practice is clumsy, bulky 
software packaging (which is also extremely vul­
nerable by the way) ,  much higher battery con­
sumption ; and mechanical performance that is 
fine, as long as the player is kept still and 
preferably level .  

And j ust i n  case you're thinking, a OAT player 
with the practicality of this cassette player is still 
science fiction , and would be many times as ex­
pensive, even if there was any software available 
for it (there isn't) .  (Sony's new £5 ,000 pro por­
table OAT machine is substantially larger and 
heavier than the editor's lap portable computer, 
never mind his Pro Walkman) .  A thought , as 
I say. 

The transport controls are cleverly packaged 
and allow the usual modes plus punch-in record­
ing and cue and review - audible if you fiddle 
with the controls j ust so, but unmuted so you 
should watch the volume control if you value 
your tweeters . Or even your ears . Be warned also 
that auto-stop doesn't  function from fast wind . 

A simple mechanical tape counter is mounted 
at 90 degrees to the usual viewing angle and a 
5 -LED peak level meter (calibrated at - 10 ,  - 5 ,  
0 ,  + 3 ,  + 6dB) displays the levels of the highest 
of the two channels ,  and also monitors battery 
condition . To save battery power, make the unit 
less obtrus ive in clandestine situat ions or to 
improve sound quality (or all of the above) the 
LED can be switched off. 

Other hardware includes microphone and 
headphone socketry, the former with a - 20dB 
attenuator switch, and a variable playback speed 
pot which is active only if the quartz servo is 
switched out of c ircuit firs t .  Naturally there are 
in- and outputs at l ine leve l .  Al l  socketry is 
based on the Walkman standard 3 .5 mm stereo 
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connectors which are dictated by the s ize of the 
player. (Phono adaptor leads are readily 
available.) 

The Sony comes with a simple but adequate 
case and strap and a pair of simple micro 
headphones (you can buy better from Sony 
themselves and elsewhere) .  As standard ,  power 
comes from 4 MNJ500/HP7 AA s ize cells (use 
alkalines or rechargeables) ,  but there are several 
other possibil ities including various AC and car 
units .  Sony make a w ide range of suitable 
electret microphones too, and in the case of the 
ECM-1 02 the deck even supplies the necessary 
polarising voltage. 

On first acquaintance, some of the controls 
seem unnecessarily fiddly and/or stiff. Certainly 
the tape selector could have been abandoned 
in favour of a feeler system l ike other modern 
decks, but the main point is that Sony have 
s imply done their best to proof the deck against 
accidental operator errors . 

LAB REPORT 
Overall the Pro produced a set of measurements 
that was altogether the equal of anything at 
twice the price des igned purely for mains use. 
No excuses whatsoever need be made for its s ize 
or portabi l i ty. 

The noise modulation plot is a l i ttle noisy, 
but there are few discrete effects, and the centre 
frequency was very sharply reproduced indeed,  
with absolutely negl igible spread which is the 
visible indication of drift .  The fluttergram in­
dicates moderate levels of wideband noise ,  plus 
some sub-5 Hz wow. Wow and flutter was mode­
rate to low elsewhere. Note the figures (0 . 1 2 %  
peak D I N  wtd , 0 . 30% u/w) which are astonish­
ing for a portable machine, and satisfactory by 
mains domestic standards .  

The !M distortion check gave a very low 
figure, 0 . 5 %  total , which means there is plenty 
of headroom to exploit metal tapes fully. 
Azimuth was satisfactory. 

Integrity of the various response curves was 
also of the highest order, with the sol itary 
exception of the playback only one, which dies 
a bit  early (- 3dB, 9kHz) .  The record/playback 
responses are all flat within a ldB envelope up 
to around 15kHz using IEC tapes - which indi­
cates a standard of setting up that beats most 
of Sony's own home recorders flat .  The LF end 
is also wel l  controlled.  Although the OVU 
distortion levels look high,  the meters them­
selves are set high (OVU = IEC OdB), and the 
signal/noise ratios are also very good . Easing the 
record levels sl ightly wi l l  restore normality. 

The only point that might cause some con­
cern is that the l ine output voltage is a l ittle 
low, and may not drive some amplifiers ful ly, 
though hcnds on experience would tend to dis­
miss this worry. (The headphone output can of 
course he used instead , but sound quality is 
definitely inferior in this mode. )  The micro­
phone sensitivities are low too, but adequate for 
the electronics Sony envisage the deck being 
used with. 

SOUND QUALITY 
In a nutshel l ,  sound quality is excellent, though 
it isn't strictly neutra l .  As PM suggested,  the 

Sony does have an extraordinarily lucid and 
'hear through' midband , and this is certainly the 
deck's best feature. But it works also because the 
HF end is unusually clean and clear, and because 
the bass end is distinctly l ightweight, and there­
fore avoids overwhelming the midband in the 
manner of much cassette equ ipment (and also 
cheap turntables) . The secret of the clarity is 
probably the necessary simplicity of the Sony's 
circuitry - necessary both to fit in the box and 
to avoid consuming too much power. I t's ironic 
that these measures ,  not directed at sound qual­
ity in any way, should end up helping to improve 
j ust that area of performance. 

Noise levels are quite low and appear mostly 
as a thin , HF hiss. Certainly noise is low enough 
to allow Dolby-less recording with head-banging 
material . With more dynamic music, the Dol by 
B at least doesn't have too strong a negat ive in­
fluence (Dolby C clamps down on the range of 
the sound a l itt le more noticeably) .  One inter­
mittent snag is that tape tension over the head 
appears to be low, and dropout is a little more 
in evidence than usual . 

Al l  three tape groups were capable of making 
extremely fine recordings with the WM-D6C, 
but the abil ity to lay very high currents on tape, 
combined with excellent s ignal/noise and first 
class frequency domain uniformity meant that 
metal Type IV tape was able to demonstrate it's 
inherent superiority giving greater clarity and 
less HF 'squash' and modulat ion noise. I ron­
ically, and entirely coincidentally of course, 
metal tape recordings were incl ined to sound 
sl ightly 'metall ic' and grainy, bur this was a mild 
side-effect of the superb clarity. Subj ective speed 
uniformity was even better than the numbers 
suggested,  and held up remarkably wel l  when 
the unit was shifted around . 

CONCLUSIONS 
One of the finest sounding cassette decks on 
the market today regardless of price. The fact that 
it fits in your pocket and works off batteries are 
j ust bonuses .  An extraordinary recorder, and 
mandatory Best Buy material . But one minor 
caveat :  the rumour mill suggests it is not as 
rel iable as conventional machines - and we 
would hesitate to take one into the local radio 
shop for service. 

TEST RESULTS 
Rcc/replay response - Jdb rcf 1kHz 
I EC Type I 3 2 Hz-14kHz 
I EC Type 1 1  J 1 1-1z-16kl-iz 
IEC Type I V 3 1 H z - 16kHz 
\\1(1\\" & Flutter - Peak  01\: wtdftmwe tght._·,l __ 0 . 1 2 %/0.30% 
Speed error 0 . 2 %  
Typ.._. I signal/ntJ iSL' CC I R/AR}-.1  3 1 5 11:  5 5dB 

d istorrion UdB J .0% 
�'pc 11 signallnll iSL" CCI R/:\R\1 3 1 5 H :  S SdB 

d istortion Odb 3 . 1 %  
Type I V  signal/noise CCI R/ARM 3 1 5 HZ 5 6 . SdB 

disronion Odh 3 . I %  
Channel scp<�mt illl1 OVU/lkH:  45JB 
l i n e  i n p u t  scn.s i t iv i rykwerll'ad 89mV/>7V 
Mic input sensit iv ity/ovcrhlad 0 . 34mV/ 10 .6mV 
Line output tl1r O,lB/maxunum 390mV/2 .9V 
I M  distorrinn tOkH:/ l l k H: OJB peak, 1kHz product ��-0 . 5 %  
Azimuth check R - L  phase at 8kHz 19  degrt"es 
VU indicat ion at I EC OJb OdB 
Dimensions (w x h x ll) ________ 1 8 . 1  x 4 x 9 . 5cms 
Typ ica l  Rera i l  Price £249 

For graph references see issue No. 52 



c A s s E T T E D E c K s 

TEAC V-200 
HARMAN (AUDIO) UK L TO. M I L L  STREET, SLOUGH . BERKS SLZ S OD. 

· --TEL (07 5 3 )  7 69 1 1 -- · 

T
eac have always concentrated on 
the budget end of the market ,  and 
this deck costs a mere £7 9 .95 , 
making it amongst the least expen­
s ive you can lay hands on , and a 

ful l  £10 below the first popular price point.  
At £80 you don't get fireworks . The transport 

controls are an old fashioned if practical set of 
power assisted p iano keys . They wobble alarm­
ingly, but they work , even allowing free move­
ment from mode to mode without passing 
through stop. So the style of the deck is a bit 
agricultural ,  but is there anyth ing so wrong with 
farmingl 

Faci l ities? Not really. You do get Dol by B,  and 
tape type switching of the type that uses inscrut­
able permutations of two push buttons to cater 
for the three tape groups . Inc luded is a mech­
anical tape counter, and around the rear DIN 
socketry parallels the phono sockets. The record 
leve l meters are very simple, w ith five act ive 
steps over a narrow !6dB range, plus a power 
status indicator misleadingly labelled ' infinity'. 

The l ist of omiss ions includes a balance 
contro l ,  headphone and microphone socketry. 
There isn't even autostop on rewind or fast 
forward , which is practically prehistoric. 

LAB REPORT 
The story is much as it is with the other Teac 
decks in this issue. Distortion is high and speed 
stabi l ity is suspect , whilst the frequency re­
sponses are all over the shop. But there are two 
important differences between this machine and 
others in the range. One we've already discussed: 
it 's cheaper. The other is that the measurements 
aren't too appal l ing.  

Noise modulation j ust scrapes an acceptable 
rat ing , though there is some high ish mod noise 
around - 23dB down between 20Hz-40Hz. Wow 
and flutter is poor, with prominent flutter 
components at - 25dB,  and a fair amount of 
audible wow below 7Hz .  

!M distort ion using the  usual test is 10% , and 
harmonic distortion at  OVU is below 2% with 
a suffic iently good signal/noise ratio to make it 
practical to keep record leve ls well down . St i l l ,  
this  deck has a comparat ively narrow working 
dynamic range, and as such is not well enough 
equipped to make much of metal tapes . The 
record/replay responses are almost a repeat run 
of some other Teac models ,  with Type 11 and 
IV tape being balanced to sound bright , and 
ferric Type I tape handled most neutrally of the 
lot. As you might have noticed though, nothing 
stirs below 80Hz . However, the playback only re­
sponse is good, being essentially accurate through 
the midband with the - 3dB point at 1 5 kHz. 

SOUND QUALITY 
Forger the measurements, this deck works . 
Perhaps because it's so s imple inside, the sound 
isn't as thoroughly processed as usual . Maybe 
there's another reason . Who knows? 

It isn't a perfect recording machine. With 
ferric tapes it's incl ined to sound 'woolly', and 
there are occas ional traces of flutter and drop­
out . With higher b ias tapes the sound comes 
to l ife, albeit with a tendency to compress and 
fall apart rather early at h igher record levels .  At 
other times the sound is a l ittle j angly - in­
c ip ient mistracking (I j est)l - but is otherwise 
surprisingly good . There is less midband, mid­
level compression than usual and the soundstage 

remained surpris ingly stable. 
Transient edges are reproduced wel l ,  and the 

overall impression is that although this deck may 
not sound very expens ive, it does sound fund­
amentally art iculate, which is more than a lot 
of much more sophisticated decks can manage. 
The measurements indicate bass shortcomings , 
but in practice the main l imitat ion was the 
waffly, blurred character that is frequently part 
of competing packages. Prerecorded material was 
handled every bit as impress ively. 

CONCLUSIONS 
The V-200, as represented by our sample, offers 
real value for money. The only problems are that 
it looks cheap and nasty, and build quality really 
isn't up to much . The tape switching is ob­
struct ive and the metering scarcely less so. But 
the deck as a whole is open and honest ,  with 
less blurring of transients than usual .  

TEST RESULTS 
Rcc/replay response - Jdb r e f  1kHz 

I EC Tyre I _____________ 56Hz-! JkHz  
I EC Tyre 1 1  56Hz-16kHz 
I EC Tyre IV 54 1·h - 1 6kHz 
Wu\\" & Flutter � Pea k  D I N  wrd/unwcightcd __ 0.20% /0 .40% 
Spec�! cm•r + 0 .8% 
Tyr.._· I :- igrul!n1 • i s<..' CCIR/ARM 3 1 5 H z 5 3dB 

J i�tortiPn 0dB 0.9% 
Typ..: 1 1  s ign,dfn, • i :.L· CCI R/A RM 3 1 5 Hz 5 3<..1B 

J isron i 1 1 11 OJh --c::-:=�c-c-==------�1 �,9J%B 
Type IV s ignal/noise CC I R/A R M  3 \ 'i i-I Z  _____ _ 

d i storriun OJh -==-:-:---------- � 9% 
Channd SL'parat i t ln 0VU/ l k H :  45 <..18 
L i n L' input �L'Ib l ! i \ · i rdu\·o..:r luad 9 1 . 5 mVI>7 V  
M i c  i n p u t  SL'rl S r t i \· r ry/, l\'L'T l \ l <ILi n/a 
L i n l' <.lUtpur t",1r 0,18/m <� x i m u m  620mV/ 3 . 5 V  
! M  d i�tuninn I O k H :/ I I k H :  O d 8  p e a k .  l k l-1: product ___ 1 0 %  
A : i m u t h  c h e c k  R - l  ph,N.: < 1 1  B k H :  1 5  dL').(tl.'l.'s 
V U  i rlll i cniPn � r r  I EC Odb + 6,!8 
lJ i m l'n:-. i \Hb (w x h x d) 4 � . 5 x l 2 x 2 1 . 5 c m s  

Typi <.: <l l  RL' ta i l  Pr icL' f80 

For graph references see issue No. 52 
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c A s s E T T E D E c K s 

TECHNICS RS·B305 
PANASON IC (UK) LTD, 300- 3 1 8  BATH ROAD. SLOUGH BERKS SLI 6)B 

· --TEL (07 5 3 )  34522-- · 

W
hilst standing clear of the 
truly low cost end of the 
market ,  the RS-B305 gives a 
taste of what a sensibly en­
gineered few-fri l ls  cassette 

deck can be l ike. 
Light-touch powered transport keys include 

one that mutes the record circuitry for four 
seconds before switching to record standby. The 
input level arrangements consist of separate 
rotary level and balance controls ; stereo stabil ity 
during fades therefore depends entirely on the 
channel tracking integrity of the pot , which was 
OK.  Crude 5 -stage record level meters have 
coarse SdB steps below OVU, and 3dB steps 
above indicated in a different colour. 

A vertical row of press buttons adj usts the 
recorder for the three tape types, but it would 
have been better had this been automatic ;  
cheaper too, probably. Dolby B and C noise 
reduction are selected using an awkward twin 
switch configuration . 

Other features include a simple mechanical 
tape counter, a timer switcher (record or play) 
and socketry for headphones and two micro­
phones . The headphone outlet is at a fixed level 
and is best suited to moderate or low impedance 
cans . The transport logic control  is extremely 
effective in al l  modes ,  and the transport itself 
is a relatively sophisticated two motor type with 
separate drive to the reels and the capstan/pinch 
roller. The mechanism is smooth and quiet once 
it's sp inning , but there is a sharp click as func­
tions engage (or disengage) .  

LAB REPORT 
There was some HF loss replay ing prerecorded 
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tapes (- 3 dB at 1 1 kHz) ,  much of which is due 
to an azimuth error calculated at around 19 
degrees .  The measured record/replay responses, 
however, were excellent on IEC Type I and I I  
tapes ,  with v irtually n o  Dolby tracking errors 
evident ; the sl ightly truncated HF responses are 
due to the non-defeatable M PX filtering. The 
IEC Type IV (metal) response shape indicates 
very mild underbiasing. 

This deck is on strong ground mechanically. 
Wow and flutter measures wel l ,  and spectrum 
analysis shows that frequency components are 
particularly low in level ,  a sure sign of a basically 
sound tape path design . Distortion levels are also 
satisfactory, and electrically the Technics seems 
quite clean . With better azimuth al ignment 
back at the factory, this deck could be above 
easy criticism . 

Recording levels can be allowed to stray several 
dB over OVU (by about 3 dB-SdB for each tape 
type) without fear of severe compression or 
distortion . 

SOUND QUALITY 
In a word , and taking cost into the equation , 
the 305 sounded excellent . Even the audio 
amplifiers fitted are of good basic sound quality. 

Notwithstanding the sl ightly poorer measured 
Type IV performance, it was with metal tapes 
that the Technics sounded at its most con­
vincing . The strongest points were fortuitously 
in j ust those areas where inexpensive cassette 
decks most often come adrift .  The 305 had a 
qual ity of solidity and stab i l ity in its music 
making, a sureness of pitch in the bass and an 
absence of flutter-related problems that was most 
welcome. 

However, recordings made on Type I and I !  
tapes sounded mildly flattened both dynamically 
and spatially :  Type IV sound quality was simply 
l ivelier and more realistic. The marginally bright 
sound didn't seriously detract from this, but it 
wasn't the reason for the good results either. 

There was relat ively little loss of resolution 
with Dolby C switched in, though where noise 
was wel l  masked by the music, non Dolby re­
cordings sounded better sti l l ,  followed in the 
rankings by those made with Dolby B .  

CONCLUSIONS 
This is an excellent deck,  wel l  worth the price 
premium over the true budget price models for 
its stable build and sound qual ity. Though pre­
recorded material sounded less good than the 
home-brewed variety, this is but a mild blot on 
an otherwise clean copybook . 

TEST RESULTS 
Redrcplay response - Jdb ref 1kHz 
I EC Type I 40Hz.! 5 kHz 
I EC Type 1 1  40kHz-14kl·h 
I EC Type IV 40kHz - 1 6kHz 
Wow & Flutter - PeJ k  D!t'\ wrJ/unweighreJ ��0.07 5%/0 . 2 7 %  
SpeeJ error - 0 . 3 %  
Type I s ignal/no ise CC ! R/:-\R\,1 3 ! 5 H: 48dB 

d istortion OdB 0.6% 
Type 1 1  s ignal/no ise CClR/ARt-.. 1 3 1 5 H: 5 0 . 5dB 

distortion Odb 0 .6JB 
Type IV signailm•isc CCIR/A RM 3 1 5 H Z  5 i .OdB 

distortion Odh 0 .8% 
C h a n n d  separ.:ttion OVU/l k H: 49.SdB 
line input sensit i\· i ryfovcrlo<iJ 6'50mVI>7 V  
M i c  input sensit iv i ry/over\\1aJ 0 .66mV/ 2 2 5 mV 
LiP.e output for OdB/maximum 650mV/2 . 2 5 V  
! M  d istortion IOkH:/ 1 \ k H: O.:IB peak .  l k H :  prndun� __ 0 . \ 8')(, 
Azimuth check R-L phase at SkH: + 3 1  degrees 
VU indication at IEC OJt- + 3dB 
Dimensions (w x h x d) 4 3 x  1 0 . 2 x 2 3 . 7 cm� 
�·pica\  Retai l  Price £1 3 9 . 9 5  

For graph references see issue No. 52 



c A s s E T T E D E c K s 

YAMAHA KX·200 
YAMAHA HOUSE, 200 RICKMANSWORTH ROAD, W AT FORD, HERTS W O !  7JS. 

· --TEL (0923 )  3 3 166-- · 

A
lthough the K'X-200 is con-

·

structed to an adequate commer­
cial standard , and although the 
transport works with acceptable 
levels of smoothness and finesse, 

there is no excess of build quality over what is 
basically necessary. The controls and displays 
are grouped according to function , and the deck 
is undoubtedly workmanl ike. However, control 
graphics are mostly a l ittle too faint to be readily 
distinguishable under some l ighting , whilst the 
record level meters simply look cheap and flashy. 

The K'X-200 is a unidirectional deck with two 
heads and two motors - one for the reels ,  the 
other the capstan . Noise reduction is courtesy 
of the ubiquitous Dolby B and C. Headphones 
are fed at fixed leve l ,  but microphones are not 
accepted .  The record level meters have five 
act ive steps, plus one which is permanently l it 
and behaves as a power on indicator. 

Although bas ical ly straightforward , the 
K'X-200 is well equipped, and includes track 
search, intra scan , automatic 4 second mutes 
at the press of a button , a repeat mode that wil l  
either repeat complete sides or between two pre­
viously set markers , and automatic tape type re­
cognition . One unusual provision is a socket for 
an optional infra-red remote contro l .  

Recordings may be started wi th  one finger 
though you might have more trouble doing a 
fade with the twin rotary input pots, and pause 
only operates in the record mode. One nice 
touch : if you stop a record ing by us ing the 
rewind button,  the deck rewinds only the start 
of that recording, and is therefore either ready 
to start over again or replay what has j ust been 
recorded . The deck also handles 'punch in' 

recording by holding the play button in and 
pressing record/pause. (This facility is completely 
uncatalogued . )  

LAB REPORT 
Both metal and chrome tapes (Types IV and I l )  
are a little underbiased on  this machine, which 
in the case of the IEC Type I! leads to a sub­
stantial response l ift centred on 5kHz,  but start­
ing below 2kHz.  The bass l ift around 5 0Hz is 
also unusual ,  and is of course substantially in­
dependent of tape type. The rep lay only trace 
shows a typical Yamaha characteristic : s l ightly, 
bright in the mid treble .  

The K'X-200 is a little noisy, but well  behaved. 
The noise spectrogram shows that it has a good 
stab at the pitch centre, with the main sideband 
shoulders a satisfactorily low - 40dB. Wow and 
flutter measures rather high at 0 . 1 2 %  weighted; 
this is explained by the 5 0Hz fluttergram which 
shows - 30dB harmonic flutter components at 
30Hz and 40Hz .  However, the overall base level 
of this speed instabi l ity analysis is quite low. 

SOUND QUALITY 
At its price, the Yamaha proved excellent bor­
dering on exceptional . The basic electronics 
monitored via the system amplifiers (for example 
whilst making a recording) sound surprisingly 
un-electronic and un-processed in character. 
Sound quality from pre-recorded tapes was most 
sat isfactory - indeed surprisingly good . 

Much the same holds for recordings made on 
this deck. On the negative s ide there is a ten­
dency to flatten imagery, the sound is a l ittle 
soft and wayward at times,  and is also surpris­
ingly lacking in bass weight and impact,  though 

the quality of the bass that remains is quite 
good . What impresses however, is the clean ,  
open mid and top end . The softness is not 
terminal , and is often only heard at all on a 
direct A-B comparison , "·hile the lasting impres­
sion is of a fluent l ikeable performer that does 
real j ustice to the music it serves .  

In this  instance, somewhat unusual ly, Type I 
and IV tapes prov ide the best match overall -
the latter preferab le for the utmost clarity and 
precision (at the cost of a l ittle steeliness). Most 
good chrome bias tapes simply sound harsh .  

CONCLUSIONS 
Cheap, wel l  equipped and workmanl ike, sound 
quality is less obviously processed than usual , 
and altogether this is one of those decks where 
the whole is more than the sum of the parts . 

TEST RESULTS 
Reel replay response - 3db r e f  l kHz 
I EC Type I <20H,· l 7 k H ,  
I EC Type l l  <20H,· l 7 k H ,  
I EC Type lV ____________ <ZOH:- l 7 k H ,  
Wuw & Flutt<.:r Peak D I N  wtd/unw..:ight..:d ___ O . l 2 '}i.J/0 . 3 l '}h 

Sp..:..:J error + 0 .4% 
Type I signal/nuise CC!R1ARM 3 1 5 H :  48JB 

J isrurriDn OJB 
--:-::-:c:--c:---:-=

-------'0 .85 % 
Typ..: 11 signal/n(l is\' CC I RIA R /\ 1  3 1 1 H :  ______ 4 9 . 5 LlB  

d istortion O d b  _____________ 1 .4% 

Type I V  signalln(lise CC! R/ARM 3 ! 5 11Z 5 1J B  
d isturtion OLlb 1 . 5 %  

Ch;-mnel sep;mH iun OVU/ l k l-1: 48dB 
Line input sc>rb i t i v i ty/overl\ JaJ 80mV/>7V 
M i c  input  sc>ns i t i v l tykwerlu<JJ nl<l 
Line output for O�lB/max imum 5 3 8mV/ 2 . 8 } V  
! M  �I istortion !Okl 1 :/ 1 \ k H :  O J B  p<:<l k ,  1 k H z  proJucr ___ } . 2 %  
A z i m ut h  c h c> d  R - L  phas.: ; H  8 k H z  + 1 0  degrees 
VU indication at I EC OJb + 6d 8  
Dimens i1ms (w x h x J) _______ 4 3 . 5 x 1 1 . 2 x 2 7 .2cms 

Typical  Ret<�i l  [)r ice  £ 140 

For graph references see issue No. 52 
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YAMAHA KX-400 
YAMAHA ELECTRON ICS LTD. Y A M A H A  HOUSE, 200 RICKMAN SWOR1 H ROAD, WATFORD . 

. ---H ERTS \\/ D J  7 JS TEL (09 2 3 )  3 3 166-- . 

N 
one of Yamaha's casse

.

ttc decks 
could be called poorly equ ipped , 
though the 'rob Peter to pay Paul' 
principle can mean tmdeoffo; else­
where. The trick Yamaha have 

pulled is to steer these rr·adeoffs into areas of 
secondary importance l ike finish and the ex­
tens ive use of plastic body panels .  

The KX-400 is an auto-reverse deck,  capable 
of bi-directional recording and continuous auto­
reversing in the play mode. Dolby B and C noise 
reduction are fitted along with separate MPX 
switching. Dol by HX Pro is also included . There 
are many other handy features ,  including some 
negat ive ones l ike the ugly and badly scaled 
record level meters . A plethora of tape search 
features are fitted including track search, intro 
search, blank skip, plus phrase (aka brickwall or 
A-B) and track repeat . When aborting re­
cordings by means of the rewind key, the deck 
returns with great precis ion to the start of the 
recording . Recordings can be faded in and out 
using a push button.  But there's no pause mode 
when playing tapes (there is when recording) , 
and no counter memory. 

The Yamaha wi l l  accept an infra-red remote 
control handset ,  using an optional outboard re­
ceiver. Headphones can be connected;  micro­
phones can' t .  

LAB REPORT 
Bench test performance is good . Absolute levels 
of wow and flutter are not up to the standards 
of a similarly priced unidirectional deck, but the 
shorrfall is quite smal l ,  and the 50Hz fluttergram 
indicates that the misspent energy is almost 
randomly distributed, which is a good sign. The 
noise modulation spectrogram is s imilarly sat-
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isfactory. The maj or s idebands are around the 
- 30dB level at 44Hz, and the centre frequency 
is sharply defined , i mply ing good pitch 
resolut ion . 

The rather dropout-prone nature of the re­
sponse traces suggests that tape to head contact 
could be improved.  The deck is otherw ise well 
set up except that all three main IEC tape types 
were mi ldly underb iased. The Dolby response 
run shows how these c ircuits nwdify the 
amplitude/frequency behav iour of the deck , 
Dolby C espec ially. Nevertheless ,  the Yamaha 
has clean, flat m id range responses, and head 
contour effects in the bass arc reason ably 
restrained. The playback-only response rises 
slowly to peak between 3 -4kHz,  and then rolls 
slowly away. 

Absolute no ise levels are about average in 
relation to the distortion figures at OVU, except 
that ferric Type I tapes came over as sl ightly 
noisy. lntermodulation leve ls were fair. 

SOUND QUALITY 
On the whole, this is a very clean sounding 
deck . In all modes of use except when play ing 
prerecorded cassettes, the KX-400 manages to 
sound 'airy' and 'spacious' without loss of image 
precis ion or resolution . I t 's not unusual for 
cassettes to sound cramped and monophonic,  
but the KX-400 offered a surprisingly tangible 
sound , with a soundstage that breathed , and 
where depth information was preserved.  

I t's difficult to pin down the reason for this 
unexpected strength on audition , but the Dol by 
HX Pro circuitry may have someth ing to do wi th 
it . Several factors point towards this, for example 
the convincing way the deck maintains top end 
dynamics with lower energy ferric Type I 

cassettes without the usual compression . 
Prerecorded tapes tended to sound a l ittle 

'plodding', apparently due to the uneven way 
harmon ics were handled. l:'lpes often sounded 
sl ightly thin and bright , but the lack of real top­
end robbed the sound of the more subtle 
qualities needed to separate individual in­
struments and s ingers in complex recordings ­
a common cassette medium shortcoming . Even 
here though the deck sounded OK . 

CONCLUSIONS 
In summary, the KX-400 is a highly commerc ial 
package featuring every widget under the sun , 
many of which (eg Dolby HX Pro) are of real 
value. Happily, it also sounds surpris ingly good 
most of the time, and can be confidently 
recommended . 

TEST RESULTS 
Rcdrcplay n:-sponsc - 3db ref lkH: 
I EC 1\·re I < 2 0 H z- I 7 k H :  

I EC 1\·re I I  ____________ < 2 0 I  I z - I S k H z  

I EC live I V  < 2 0 H : - 2 l k H :  

\Vo \\"  & Flutter - 1\:,Jk ]_) ]\: wtJ 'um\ e i g h lt'J 0 1 2 uofl._l 20'X, 

Speed crmr + 0 . 5 %  
Typt· I � ignal /noist· CC! Ri,A. R M  3 1 5 H :  47 . 5 d B  

d isrorrion OdG 1 .0% 

Typl· 1 1  s igna l /n , l i �..:  CC: I R .-\ R \ 1  ) \ ) H :  _____ 49 (\IR 
,J istmtl•  .. m C\lh _0. 9 ')(1  

Typ�._· I V  :. igna l irH) i st>  C C I R  A RI\ I 3 ! 5 11 Z  ) 1 .0JB 
,l istort ion Odb l . J !}tl 

Ch;� n n ..:·l �ep<lr.t t Hm O\ 'L1 i l kl l :  4 7 �18 
L i n e  m p u t  sen'- t f i \· i r \·i, ,\ ·er l <.l .t�l i L 5 mV > 7 V  

M i c  i n p u t  sctl s i t l \' i t \kl\-,:r l u ,ld n/a 
Lint' uutput fur OdB/m a x t m u m  .5 3 6mV/ 3 . 3 V  

! M  d is10nion l O k H :/ 1 \ k H: O d B  pl·ak . l k H :  pro-:l u c t  ___ 1 .6% 
/\: i m u r h  check  R-L p h obe at  Ski!:  -,. 3 I degrees 
\'U i 1 1 Li i e<H  i"n <11 lEC 0& + ldB 
D i nwns ic•n.; (11· x h x ,l )  4 3 . ) x \ \ . 2 x 27 . 2cm-.  
Typ i c a l  Rc101 i l  P r i ( l'  ilOO 

For graph references see i.1sue No. 52 
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CD BASED 

MIDI SYSTEMS 

M
usic is easily recorded and re­
produced using our century's 
technology, yet is also eas i ly 
corrupred in the reproduction. 
Our memories for sounds are 

good in many ways ,  yet extremely feeble in 
others ,  and in the absence of the 'real thing' 
we may be quite able to accept a poorly­
contrived fake. 

By itself this hardly seems imporrant .  If we're 
that easily fooled by the faking process - if we 
can 'hear through' fai l ings in the reproduction 
process to the music beneath - why do we need 
to worry about the quality of the reproduction? 

First although we may nor find it easy ro pick 
our the spec ific faults with reproduced sound , 
the fact remains that poor sound soon becomes 
tiring and unreward ing ro l isten to. Secondly, 
poor sound usually means incomplete sound . If 
musical information is missing, we're simply nor 
hearing all the music,  and again the act of l is­
tening becomes t iring and unrewarding. 

It  is for these reasons and these reasons alone, 
that pursuing audio excel lence is a worthwhile 
exercise. For countless thousands of people, a 
'hi-fi ' midi or rack system has become merely 
an ornamental centrepiece of rhe house rather 
than a tool for play ing music,  because after the 
initial exc itement had passed,  there was l i t t le  
j oy left in l isten ing to mus ic .  This is the effect 
of poor sound-reproducing equipment . But there 
are hi-fi systems which will give you musical en­
j oyment and enduring pleasure. 

THE CONVENIENCE 
For many peop le interested in l istening to 
music in the home, a packaged audio system of 
the type usually referred to as a midi system is 
the obvious choice. There is no doubt that 
choosing your own separates to make a working 
system has its satisfactions , and under ideal con­
dit ions wil l  prov ide the most worthwhile and 
musical results .  But it is also l iable to end up 
with a rather Meccano-l ike appearance and 
wired up with 'a plateful  of spaghett i ;  to use 
Sony's memorable descript ion.  

The integrated system avoids these p rob lems, 
with components of matching appearance, some­
times with a piece of furn iture to subdue the 
'h i-tech' look of bright chrome, control knobs 
and displays. Choosing a one-make system might 
appear to guarantee optimum electrical and 
mechanical matching . But appearances can be 
deceptive and many apparently wel l-matched 
systems (in the technical sense) are anything but . 

To warrant inclus ion in our test programme, 
all systems had to include a compact disc player, 
a cassette deck , a tuner and an ampl ifier, and 
many of them came w ith a turntable and loud-

speakers too.  However the choice of these com­
ponents may be left to the buyer, and in other 
cases the manufacturer prov ides a range of 
opt ions . 

Increasingly, integrated systems are being 
made phys ically smaller than in the past . Typ ical 
component widths have reduced from 43-44cms 
to 33 -35cm now, and this publication concen­
trates un rhe latter - hence the midi in the title. 
The only disadvantage the midi has against the 
ful l  w idth system can be when using more 
puwerful ampl ifiers at continuous high levels ,  
during a party perhaps , and here the cooling 
capabi l i t ies can come under strain . 

Nor only does the packaged system approach 
take some of rhe decision making angst out of 
buying hi-fi , it also al lows manufacturers to offer 
very worthwhile features such as remote control 
and automatic switching which are rare amongst 
special ist separates .  The result is usually domes­
tically both convenient and acceptable - if 
sometimes a little garish - and is nearly always 
avai lable at a very competit ive price. 

THE COMPROMISES 
When is a hi-fi not a hi-fi ? The answer is surely 
when it makes such a mess of the music that 
one switches off out of boredom or irritat ion . 
Regrettab ly, this is a l l  too often the case with 
CD midi-systems.  Those included in this Best 
Buy Guide are a pit iful ly  small handful  of sur­
v ivors from 35 we tested only twelve months 
ago. Many were, frankly, unacceptably com­
pro mised in our opin ion - we ended up with 
only seven Best Buys and eight Recommended 
systems amongst the 3 5 ,  which is a pretty poor 
hit rate. And many of the acceptable ones have 
already been rendered obsol ete by this year's 
models .  So these particular survivors have plenty 
going for them.  

I t 's more or less accepted that a pre-packaged 
system is bound to introduce some element of 
sound quality compromise compared to special­
ist separates hi-fi - it is the price the user pays 
ior convenience. H i-fi at every level is a matter 
of compromise - it is an area where Brit ish 
loudspeaker engineers have been particularly 
adept - and nowhere is the art of compromise 
more important than when attempting to pack­
age a complete system at a competit ive price. 

But the fact remains rhar some midi  systems 
are dec idely more equal than others .  All  too 
often it is painfu l ly obv ious that the engineers 
responsible are e ither entirely ignorant of the 
consequences the ir decis ions have on sound 
qual ity, or s imply don' t  care. The system ends 
up simply as a cynical exerc ise in packaging and 
price.  

Elsewhere in this Guide are a number of intro-

ductions dealing with specific hi-fi components, 
in much greater detail than the space avai lable 
here al lows . The rest of this page wi l l  therefore 
concern itself with some warnings about some 
of the more iniquitous features and factors 
frequently found in midi systems - not in order 
to critic ise those systems rev iewed in the next 
few pages, but more as a warning to readers who 
might be contemp lating an alternative that we 
haven't yet tested . 

CD players are proving to be the most rel iable 
and consistent system source. However, we did 
encounter a number of examples where the 
mechanism proved reluctant to track imperfect 
or even apparently perfect discs .  Checking this 
out can be difficult ,  as it seems to depend on 
the adjustment/alignment of a particular sample 
rather than any general l imitation applied to a 
specific mode l .  However, a dealer worth his salt 
may wel l  have one or two 'difficult' discs around 
the place to check out the CD mechanism of 
the system you are planning to purchase. 

System cassette decks are p lagued by the 
double deck syndrome - for a g iven price, two 
tape transports are bound to be only half as good 
as a s ingle one. And how often wi l l  dubbing be 
reyuired, given that the results are usually poor? 
The other fea ture to avoid is automatic level 
contro l ,  most of which damage the music to a 
greater or lesser extent. Setting record levels on 
a manual knob is not that difficult . 

It is difficult to give general advice about 
tuners, as results wi l l  vary according to local 
signal reception condit ions and the quality of 
the aerial . Amplifiers are usually best kept as 
s imple as poss ible, so graphic equal iser tone 
controls are much less useful than their dramatic 
appearance might suggest .  

Practical , useable power outputs may wel l  be 
much less than those claimed , so make sure the 
system goes as loud as you want without undue 
stra in .  

Turntab les have become the dogs of the 
system world .  Clever automatics are no sub­
stitute for the mechanical engineering quality 
necessary to get decent reproduction from vinyl ,  
and few systems stretch budgets sufficiently to 
incorporate any real engineering . Some systems 
can accommodate an external turntable source, 
and this is certa inly worth considering for 
anyone with a reasonably s ized record collection. 

Loudspeakers vary dramatical ly. At best they 
can rival (and be sold as) budget hi-fi separates .  
At worst the Proms sound worse than they do 
on TV (wel l ,  nearly anyway) .  Try comparing the 
ones that come with your intended midi system 
against a pair of £80-£90 hi-fi speakers from a 
reputable manufacturer - they won't sound as 
good, bur the result shouldn't be too derisory. 

Reviews reprinted from CD Based Midi Sys tems by Alvin Gold .  
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FERGUSON HF03 
THORN E M !  FERGUSON, CAMBRIDGE HOUSE, CAMBRIDGE ROAD, ENFIELD, MIDDLESEX E \: 1  lUL .  

· ---TEL: 0 1 · 3 6 3  5 3 5 3 --- · 

D
espite its rather stark appearance 
and sombre finish alternating grey 
w ith black perspex , the good side 
of what passes for conservat ism 
characterises this system best . I t  

is low in price, but has been bui lt  to quite a high 
standard . Best of a l l ,  it exercises restraint where 
that quality is needed most - and is most rarely 
found. That is ,  for example, no graphic 
equaliser, an almost universal fitt ing elsewhere 
despite the fact that such circuits almost never 
do what is often claimed for them,  and in fact 
invariably screw up the sound simply by the ir 
presence in c ire u i t .  

One or two minor operational difficulties 
aside, this is also easy enough to use to j ust ify 
the 'granny proof' euphemism.  The system is 
also well made and well finished . Note that des­
pite the English manufacturer's name it is im­
ported from Japan, and in fact it appears to come 
from the M itsubishi stable. (The loudspeakers 
are exceptions, be ing made in this country. ) 

HFOA/6 TURNTABLE 
A very ordinary belt driven auto-return player 
with pivoted arm and magnetic cartridge, the 
sole distinguishing feature of this deck is that 
it is found on a system this low in price. Poor 
as it may be compared to serious high fidel ity 
equipment,  it is the kind of deck that is more 
commonly found in more expensive £500 -
£600 systems , perhaps with the addition of fully 
automatic working . 

The deck ran slow and the cartridge behaved 
rather differently on the two channels. As it was 
correctly mounted from the geometry angle, this 
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suggests a simple sample fault .  

HF03/0 MAIN UNIT 
CD players don't come simpler than the one fit­
ted to the Ferguson . It has control buttons to 
open and close the loading drawer, to start and 
stop play mode, and to skip the beginning of 
the tracks . There are no track or index search 
facil it ies ,  no memory faci l ity and - taking the 
cost of the system into account - no cause for 
complaint . 

This operat ional simpl icity is echoed else­
where, the sole concessions to luxury being the 
twin Dolby B equipped cassette mechanisms 
(only one of which records) ,  and the digital 
tuner with its provision for seven preset stations 
each on FM , MW and LW. The display shows 
the preset number and frequency, but the band 
is assumed, or must be inferred . 

The display switches over a numeric scale for 
a slow acting electronic volume control .  A l ittle 
bit of cheating was noted here :  the scale runs 
between 0 and 99, but volume levels only 
change at every other count , and then only 
until it has reached 7 8 .  On test the amplifier 
gave 3 5  watts/channel exactly as claimed . 

The CD player was rather too ready to skip 
tracks for comfort , even on d iscs that appeared 
to be totally pristine and which gave no prob­
lems with other players . Paradoxically though, 
marked discs were handled rather better than 
had been anticipated given the problems with 
unmarked ones. The deck obviously suffers from 
select ive problems with disc errors , but this is 
not uncommon . 

One deceptively innocuous characteristic of 

the tuner is that it is possible to tune transmis­
s ions in over a much wider than normal band­
width - typically up to + / - 100kHz providing 
perfectly adequate reception.  This generally 
means that when correctly tuned , low distor­
tion levels on peak can be expected . But the 
characteristic wi l l  not stand the tuner in such 
good stead in areas where a lot of transmiss ions 
are crowded close together - the overlap zone 
between the coverage areas of two maj or trans­
mitter s ites for example - where there may be 
mutual interference. 

Other bench tests have good results .  In the 
case of the cassette section , the record playback 
responses were remarkably wel l  optimised . Had 
speed stabi l ity been to the same standard ,  the 
deck would have been exceptiona l .  

HF03/7  LOUDSPEAKERS 
The comment that was made of the turntable 
applies here too :  this is a product which only 
surprises because it is found in a system so 
inexpensive. Based on a reasonably solid sealed 
enclosure, the act ive elements are a long-throw 
flat square drive unit coupled to what appears 
to be a metall ised version of the Audax small 
dome tweeter - which I would j udge sounds 
no better than the standard article. Neverthe­
less the HF03/7 is about an order of magnitude 
better than other cheap system loudspeakers. Ef­
ficiency is not high, but the amplifier has power 
in abundance. The speakers sound better near 
a wall ,  but satisfactory in free space - on stands 
of course, and preferably with the baffle covers 
pulled off. 



How IT SOUNDS 
One of the more impress ive features of the 
Ferguson was the loudspeakers . On material that 
lacked treble energy they sounded smooth , ful l  
and detailed, w ith very good proj ection of  the 
stereo so.undstage and a believable musical char­
acter. The sound deteriorated noticeably on 
music with a lot of treble energy, at which point 
everything tended to become rather frenzied and 
'metallic hued'. Some compression was also ap­
parent under some c ircumstances, and it was 
always possible to find records and discs that 
made the speakers sound as though they were 
lacking in low frequency extension - which in 
absolute terms was the case. 

But I was impressed that a relatively modest ,  
low cost system loudspeaker could so success­
fully impersonate proper high fidelity standards 
so much of the time. Furthermore, the amplifier 
helped by fighting its own corner so well too : 
it sounded lean , clean and in contro l ,  was cap­
able of going quite loud , and remained consis­
tent in character whilst doing so. There was j ust 
a hint of temperament in the form of an abras­
ive edginess at times, and it  is interesting (if 
fruitless) to speculate whether hav ing a 
mechanical volume control  in place of the 
electronic one would have helped . (Previous ex­
perience with other des igns suggest it certainly 
would) . 

Cassette recordings were hampered by a record 
level meter that under-read peaks wi ldly, so 
anything in the least v igorous or dynamic and 
allowed to peak at the OVU point on the meters 
is l ikely to sound grossly distorted.  Happily a 
few practice trials wi l l  soon get over this dif­
ficulty. 

What's left is very nearly a good cassette deck. 
It  sounds unusually detailed and clear, w ith an 

impressive sense of precision in the treble (again 
with a l ittle of that rawness that so character­
ises the system as a whole) ,  and wel l  repressed 
noise levels .  There is one snag , however, in the 
amount of audible 'fluttery' effects, leading to 
some very odd sounding cymbals and other 
treble rich notes .  S l ightly higher mechanical 
transport standards would cement an otherwise 
solid performance. 

The turntable was pretty fair too. Not surpris­
ingly it was far too microphonic for its own com­
fort , and if it could be made to sound a l ittle 
less fierce when reproducing scratches and other 
surface marks , that would be icing on an other­
wise quite appetis ing cake. 

The tuner also worked wel l .  Background hiss 
levels on FM were wel l  suppressed and sensit­
ivity was good too, though the Ferguson fell into 
the common trap of being unwi l l ing to switch 
to mono, however weak the s ignal being recei­
ved at the aerial socket .  Fortunately the mono 
transition can be forced using a switch provided . 
The tuner sounded pretty good . A l ittle bright 
and lean certainly, but no more than a l ittle. 
However, AM technical performance and sound 
quality were disappointingly dull (in both sen­
ses) and interference prone, even making due 
allowances for the l imitations of AM as a 
medium . 

Which leaves the CD player. I thought this 
was a relatively weak performer, but paradoxi­
cally I believe this is an encouraging sign. The 
problem with most low cost CD-inclus ive 
systems is that too much trouble is taken over 
the CD player, to the exclusion of everything 
else. This one is a little rough and ready 
sounding. I t  doesn't have the resolving power 
or transparency of a really good player, and the 
treble quality was definitely 'edgy'. But the rest 

of the system has not been under-engineered 
because of its presence. The only improvement 
that would have been valued is less of that 
annoying mistracking . 

VERDICT 
I 've not made l ight of the l imitation and d is­
crepancies that became apparent whilst testing 
this unit . There were plenty of them in various 
areas . But the impress ive feature of this system 
was the way in which it withstood this detailed 
examination without looking totally ful l  of 
holes. Taking the cost into account - it's j ust 
under £400 all in, remember - I don't think 
this system can be seen as anyth ing other than 
exceptional value for money. Definitely Best Buy 
material !  

TEST RESULTS 
Co:>t complete £ - 399 .99 
Options! ---------------
Size main  unit - l id  ope n ,  W/0 proj ecr inns65 x 3 3 . 5  x 3 7 c m  (h x w x d) 
Size loudspeakers 3 0 x 2 0 x  lScm (h x w x d) 
Turntable 
Wow & flutrer wrd ____________ 0 .9% 
Drift :--________________ poor 
Speed accuracy 0 .9% 
A rm/cartridge resonance -------- · tno high 

(< 10kHz too lmv, OK.> 14H: tun h i g h) 
Cartr idge channel balance __________ 0 . 2dB 
Cartridge channel  scpamri (m - 2 3JB 
Cartridge tracking <�hi l i ty SOuM 
Tuner 

Sens it iv i ty  ooJ 
Signal/noisc ______________ _g••ood 
Cassette Deck 

\'(/ow & flutter (wtd) 0 . 2 5 %  
S ign,d/nuise r d  O d B  Typt: I !  __________ )6dB 
Oisrmrion OdB Typ;._· ! I  3 .0% 
Compact Disc Player 

Weighted s ignal/noise (measured at amp Tapl· Out) 
Amplifier 

> 1 05 d B  

Power output/channel (8ohms) ________ 35 watts 
( 1 k H z  both channels dr iven) 

Loudspeakers 

Effic icncy ______________ ,fairly  low 

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

BANANA PLUG 

SPEAKER CUP 
ADAPTOR 

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

For detai ls  please write: 

J A M ichel l E ngineer ing Ud 
Dept N H S .  2 Theobald Street. Borehamwood. Hertfordsh i re. England 

Telephone 0 1 -953 077 1 

Hl-FI, A UDIO 
& C. D. Centre 

* Sales * Service * 

I TRIO 
--·--· · ·  

#s-TON 
I 

DEN ON 
(iJ Mordaunt-Short 

YA M A H A  

i t¥IM ,J ,J t!iH 
AI WA 

.JVC 
@ PIONEER' 

Plus a// leading brands. O u r  a i m  is to p rov ide  the 
h i g hest leve l  of serv ice and val ue  ava i lab le  i n  the  
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GOOD MANS MIDI 5200 
GOODMANS L TO, 2 MARPLES WAY, KINGSCROFT CENTRE, HA V ANT, HANTS P09 I )S .  

· ��-TEL Oi05  486344��- · 

T
he Goodmans name may be new to 
the systems business ,  but the 
company is wel l  known in two re­
lated fields: they used to distribute 
the Japanese Onkyo brand in the 

UK, and they are maj or loudspeaker manu­
facturers in their own right . From the Onkyo 
l ink they have learned much about how to 
d i s t r ibute  e l e c t ro n i c s ,  and w i th t h e i r  
loudspeaker making skil ls ought t o  be i n  a 
position to make a somewhat better flavoured 
mousetrap. And this is what they've done. 
There's l ittle remarkable about the electronics, 
but the loudspeakers , simple as they are, are way 
above class average.  

The hardware offers generally adequate but 
not wonderful standards of finish, which looks 
best when examined from a fair d istance. A 
trained eye can detect a variety of styling 
influences , including Aiwa and Fisher, but this 
does not apply to the CD player whose styling 
is at odds with the rest of the system.  

You might l ike to know that only  the CD 
player is made in Japan . The rest of  the 
electronics comes from Korea,  whilst the 
speakers are made in the UK.  

This system does not  offer the l inked 
automation possibil ities of central ised power 
switching, automatic source selection , syn­
chronised recordings etc : instead it is essentially 
a group of separates in the traditional mould . 
Included in the package is a graphic equaliser 
and loudspeakers , but the CD player is optional . 
In addition to the GCD500S CD player tested 
here, a s l ightly more upmarket version is 
available - the GCD5 10 .  
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GSP-308 TURNTABLE 
The turntable demonstrates perfectly why 
separates are better than systems . It has 
obviously not been designed by anyone who 
cared deeply about the sound of records. About 
the only posit ive thing that can be said is that 
it isn't the only one . . .  

The motor switches on as the arm is moved 
over the record , and an arm cueing lever is 
dropped to give a damped stylus descent . Arm 
return at side end is automatic .  The arm is 
p ivoted and the cartridge can be replaced with 
any Vz " mounting model - hut beware, there 
is no ready means of adj usting tracking force !  

The deck is l ightly built and highly micro­
phonic.  Ideally it should be used alongside 
rather than on top of the other electronics. Note 
the poor measured results : the speed drift ,  the 
inadequate channel balance, the l imited 
tracking ab i l ity, and the sharply rolled off high 
frequencies .  

GST-5200 TUNER 
A modern looking 3 -band (FM/MW/LW) digital 
tuner, the GST5200 is fully equipped for preset 
operat ion . Seven FM and seven AM (random 
mix MW and LW) stations can be selected this 
way. The fluorescent display is clearly legible, 
but note the absence of almost all non-essential 
information, including signal strength. The 
mono switch faci l ity is avai lable on the 
amplifier. 

No provis ion appears to have been made for 
varying the AM tuning steps ,  presently 9kHz, 
when the spacing changes to 10kHz in 1987 . 
This could leave AM l isteners high and dry, able 

only to tune in very roughly to some of the 
stations they use. 

FM sensitivity was reasonable, but background 
noise levels - and more damagingly a coarse 
grating background buzz, evidently grown by the 
synthesiser c ircuitry before being inj ected into 
the audio - were always high . 

GSW-5200 CASSETTE DECK 
This is a twin transport unit of conventional 
des ign , with j ust one of the transports able to 
record . Tape type setting is  manual (cheap­
skates ! ) ,  but manual record level setting is 
poss ible, which is a blessing , and control  feel  
is extremely good . T:1pe dubbing is at normal 
or high speed , and Dolby B noise reduction is 
available. Additional features include con­
tinuous play of two cassettes (one side each 
only) , and sockets for headphones and micro­
phones. 

Wow and flutter measured a l ittle high, and 
other tests showed the presence of an unneces­
sarily abrupt MPX filter, truncating the 
frequency response about 1 1 - 12kHz.  

GCD-500S CD PLAYER 
This player offers a very restricted range of 
faci l it ies .  Headphones can only be connected 
via the partnering amplifier, whilst the display 
shows elapsed track time or track number, but 
not at once. The controls are awkwardly stiff, 
and annoyingly play cannot be invoked directly 
with the drawer open . Disc handling is s low ;  
but i n  contrast to earlier samples tracking 
performance on marked discs is much improved , 
and now rates as satisfactory. The deck is also 
wel l  isolated from knocks . 
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GSA-5200 AMPLIFIER, 
GSQ-5200 EQUALISER & 

5200 LOUDSPEAKERS 
Tone, loudness , mike mix ing and other minor 
controls are hidden behind a flap on the ampli­
fier, which presents a very clean face to the 
world with the flap closed. Power is a respectable 
42 watts/channel on test - better than speci­
fication . With tape monitor selected , the 
graphic equaliser can be brought into play, the 
active state denoted by glowing LEDs on each 
boost/cut contro l .  This equalised s ignal can be 
sent to the cassette deck .  

The loudspeakers are smal l ,  l ightly con­
structed, and are fitted with a paper cone bass 
unit and Audax tweeter. Side panels are finished 
black vinyl wrap, and the front, visible with the 
cover detached,  is painted grey and white. 

How IT SouNDS 
By system standards the speakers are pretty hot 
stuff, but by stricter standards they're open to 
crit icism on two counts .  First ,  treble quality 
always seems to escape only j ust from sounding 
seriously harsh and distorted . Secondly, the 
lower midrange has a 'bloated' balance, intended 
presumably to make them sound bigger than 
they are. And at times, especially with s imple 
recordings hav ing a l imited number of instru­
ments and vo ices, it works j ust that way. At 
other times the effect is exaggerated, boxy 
sounding and unnatura l .  But they only lose a 
couple of brownie points for these sins,  and are 
really much better than many system speakers . 

The cassette deck was a pleasant surprise as 
tape recordings sounded quite good . It's true that 

they seemed a l ittle brighter and coarser than 
the real thing , and there was also a tendency 
towards unevenness, as though tape-to-head 
contact was varying, but also partly a matter of 
poor speed stabi l ity. However, the latter effect,  
though potentially serious,  tended to recede in 
a matter of moments,  and what was left was 
fairly clean, w ith a quite detailed and satisfying 
sound. Surprisingly, high speed dubbed tapes lost 
less of the quality of the source than usual , 
though this procedure is certainly not recom­
mended . 

The turntable was less good at its j ob. The 
cartridge was probably responsible for some of 
the effects - the coloured ,  flattened midband , 
and the limited tracking ab il it ies ,  while the 
sound of loud peaks was obviously cluttered and 
distorted . But the whole deck must be blamed 
for giving a rather ' l istless' overall fee l .  As 
expected the stereo presentation was slack -
there was stereo al l  right, but it tended to be 
poorly focused and all over the place - and the 
deck proved very microphonic, imparting a 
characteristic plasticky 'quack' to the sound 
when provoked.  The bass j ust sounded 'flat'. 

On radio, LW and MW interference was wel l  
suppressed , but the high frequencies on these 
bands was restricted to telephone bandwidth or 
worse, and some people might consider the cure 
worse than the disease. FM sound quality was 
basically fair to average, the nature of the 
background noises referred to earlier setting the 
upper l imits on performance in this case. Sen­
sitive listeners may find the tuner not to their 
tastes for this reason . 

Standards of CD players are improving fast .  
Only a matter of  months ago, the Goodmans 

ARE YOU SERIOUS ABOUT 
LISTEN I NG TO MUSIC? 

Then hear some new equipment that wi l l  outplay most of 
the equ ipment here. Why? 

Because we l isten to music not hi-fi . 
Our Advice is free. 

Audio Innovations i ntegrated all  valve ampl ifier series 300 from 
£299. Series 500 i ntegrated £649. Pre-power all valve ampl ifier 

series from £899, plus Series 1 000 (Monoblocks) . 

"The best valve amplifier I 've heard," 
- Alvin Gold, Hi-Fi Answers 

' To say I am impressed with the performance of the 300 is an 
understatement, ' '  

- John Bamford, Hi Fi Answers 

CD player was a reasonably strong offering. Now 
it sounds l ittle better than mediocre, with a 
rather 'grubby', 'congested' character and signifi­
cant loss of information at frequency extremes. 
In these characteristics, it was aided and abetted 
by the amplifier, which was nevertheless capable 
of quite high and unstressed maximum volume 
levels .  As expected ,  though , the sound opened 
up and came to l ife significantly with the 
graphic equaliser out of circuit .  That device 
really doesn't do the system many favours. 

VERDICT 
The Goodmans' piece de resis tance of course is 
its price. On the whole the system works 
adequately, and it's cheap, cheap, cheap. 

TEST RESULTS 
Co:-;! complete i ) I O  
Oprions! CD pLI�er 
Size main unit  - l id ope n ,  W/0 pmje..:ttlm, 7 8 . 5 x  1 5 x  36cm (h x w x J) 
Size loudspeakers 3 5 x 2 2 x l9cm (h x \1 X d )  
Turntable 

Wow & tlurter wtd ___________ ,0 . l\S'Yo 
Drift _______________ p• l()J 
Speed <lCCtmKy + 0 .6'X, 

A rm/cartridge resonanct' I ) H : - tuo high 
(<JCI-Iz too low, OK,>l4H:  r , , ( l  h1gh)  

Cmridge channel  halam:c 1 . 8�18 
Cartridge channel separat iun ________ - )2d8 
Cartridge tracking ahi l i ty  64uM 
Tuner 

St·ns i t iv i ty  ------------ but 
Signal/nuise \'t·r� P• 1ur 

Cassette Deck 

Wuw & tluner (wtd) 0 . 2 2 %  
Signa l/n,, ise re( OdB Type 1 1  _________ ) 2,18 
Distortion OdB Type 1 1  ) ')\, 
Compact Disc Player 

S ignal/noise (measured at amp T.lpe Our) ___ _ 94,\B 
Amplifier 

Power ourpur/channel (8ohms) ________ 42 wan� 
( l kt-lz horh channels driven) 

Loudspeakers 

Effic iency ____________ v�:r\ [ ,m 

Voyd This tu rntable al lows you to hear more music. 

Voyd - £895, Valdi - £500 (approx) 

Snell  Loudspeakers superb range of speakers that wi l l  outplay 
most, if not al l ,  speakers. You are welcome to bring you rs along . 

"Everything from solo piano, small group jazz, folk and chamber 
music, rock and full orchestral pieces are handled in a believable 

A& R  T A U D I O LAB T B&W T C E L E S T I O N  

C RE E K  T D E N O N  T DUAL T E L I T E  T G A L E  

H E L I U S  T H E YBROOK T K E F  T L I N N  T L O G I C  

MAGNUM T M E RI D I A N  T M I C H E L L  T M I SS ION! 

and enjoyable way," 
- A/an Bateman, Hi-Fi Answers 

Snel l  Type K - £395 

Snel l  Type J - £595 

Bring you r  own equ ipment if you wish and hear the difference by 
l isten ing to music so you can make the right choice. 

Second hand list too long to mention. 

Other agencies include:  Rotel Systemdek, S ugden , P ink 
Triangle, Hel ius ,  Goldri n g ,  J . P.W. , BLQ,  Nagoka O rtofon ,  etc, etc. 

Donn ington Audio H i-Fi  Consu ltants 
cARA Basingstoke (0256) 20344 
member 

CYRUS T M O N I TOR AUDIO T M O RDAUNT S H O RT 

MUSICAL F I DE L ITY T MYS1 T N A KA M I C H I  T N Y T E C H  

ROG E RS T P I N K  T R I A N G L E  T Q E D  T QUAD 

RO T E L  T SON D E X  T S P E N DO R  T S Y S T E M D E K  

T ANNOY T W H A RF E DA L E  

.... AUDIO I NSIGHT <Ill 
5 3  Wolverton Road , Stony Stratford 

M i lton Keynes M K  I I I EO.  '3'0908 56 1 55 1  

1 69  



c D M I D I s y s T E M s 

SONY SERIES 90 
SON Y (UK) LTD, SONY HOUSE, SOUTH STREET, STAINES, MIDDLESEX TWIS 4PF

· ---TEL STAINES 6168S--- · 

V
iewed from any angle (except the 
s ides} the Sony Series 90 is an 
impos ing and extremely compl ic­
ated looking system.  Unless you're 
Bang & Olufsen or a very few 

o thers ,  this tends to be regarded as a desirable
property. 

To use an expression that Sony themselves 
have used in the past, the system has an awful 
lot of spaghetti around the back .  Each of the 
components has a mains lead , most of which 
plug into the AC outlets of other components. 
Then there are the audio connecting leads, and 
finally a smattering of wiring to perform various 
message-passing tasks to make the automatic sys­
tems (such as they are} tick. Wiring up this rat's 
nest won't be a problem though , no matter how 
ham fisted you think you are. When a system
C<lSts as much as this you can insist that the
dealer gets it working for you . . .  

Around the front , the system really is well fi l­
led . In every sense this is a fu ll features product , 
and no attempt has been made to buffer that
fact  fmm the user. Bur there arc automatic fea­
tures W(l, the most useful of which is a common
mains power switch which switches the entire 
sys t.:m on and off if all  the other components
are left 'on .'  

A number of  options are avai lable. One is the 
SEQ-9 10 9 band/channel graphic equal iser, 
which was included with the review system, but 
which can be omi tted if des ired - and should 
be if the decis ion is made strictly on audio 
grounds . Not only does it cost you an extra £119 ,  
it a lso helps spoi l  the sound , merely by its pre­
sence in the signal path. 

What is supplied with the system as it  stands, 
however, is a remote control for the CD player 
only, and this adds to the features of the player 
itself. Addit ional ly, the turntable and loudspea­
kers are entirely optional , as are additional loud­
speakers for the simple surround sound role 
available with the ampl ifier. 
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The most elaborate system option is the £350 
AVH910 audio/video control unit, though it was 
not available in time for the rev iew. This u�es 
SIRCS protocol to provide ful l  system remote 
contro l ,  adds extra video and audio inputs sur­
round sound capab i l ity, t imer, and synchronisa­
tion of sources and cassette recorder. 

All  this flex ibil ity makes the Sony a useful  
mix'n match product,  that can be configured 
according to a range of requirements. You can 
even stack the equipment with Sony's 8mm 
video recorder, which itself can double as a 
digital audio recorder (albeit us ing a relat ively 
low grade digital encoding system}.  

PS-LX910 TURNTABLE 
The deck itself is compact ,  has a parallel 
tracking arm and is operable with the lid open 
or closed, but only by using the very slow acting 
powered shuttle keys . Fully automatic operation 
includes detecting whether a record is present , 
its s ize, and inferring its speed . Measured per­
formance is right on the button . 

ST-V 710L TIMER/TUNER 
The tuner is surpris ingly large in these days of 
s l iml ine des igns , but does double as a t imer. In 
total ,  the ST-\17 1 0  wil l  remember up to four sets 
of on and off t imes, and the tuner channels to 
go with them , over a seven day period (a sleep 
timer is included) . The rimes may be one-offs 
or repeated weekly. As you'd expect the tuner 
also functions as a clock in its off duty hours , 
and also switches the other system components 
on and off. In the timer role, i t  would typically 
be used to rouse the cassette deck, which wi l l  
then record a preselected radio programme in 
the owner's absense. 

The tuner itself works on the usual three 
bands, FM , MW and LW, and wi l l  handle 20 
presets, which can be allocated at random across 
the three bands. Sensit iv ity seemed low and 

noise levels abnormally high , bur they varied 
as the aerial input wires were j iggled around 
because feeble spring clamps were fitted instead 
of a proper socke t .  LW wasn' t  too hot e i ther, 
but MW was received wel l  and sounded fine. 

TCV- 710WR CASSETTE DECK 
There are two decks, one for record/replay the 
other replay only, but both have auto-reverse. 
There is a choice of Dol by B or the more power­
ful Dol by C noise reduction sytems, record level 
sett ing is thankfully manual , and some decent 
record level meters are provided for the purpose. 
Tape type selection is only automatic for the 
playback deck, being manual on the record cap­
able deck. Dubbing is possible at normal and 
high speed, and so is something called RMS 
play and dubbing, which al lows you to shuffle 
the pack - play back or dub tapes in the track 
order you specify, using a numeric keypad pro­
v ided for the purpose. (The cassette being rec­
orded pauses whilst the other deck is finding 
its way between tracks . }  

The lab  bench tests have good re  suits apart 
from a rising record/replay response with Type 
II tape. (Manufacturers often j ust ify rising res­
ponses on the grounds that head wear will grad­
ually put matters to rights . }  

CDP-103 CD PLAYER 
This player is equipped with a 16-track 
programme memory, track/index skip, audible 
track scanning, a combined track/time/index dis­
play, and a remote control that provides d irect 
track access using a numeric keypad , calculator 
style. The most impressive feature, however, is 
the amazingly fast and sure d isc handling. 
Drawer movements are rap id,  and track-find 
commands are as near instantaneous as any 
player available outside Sony's own separate CD
player range. Disc tracking of this 2 x over­
sampling player was exemplary - it  is a very 



slick and accomplished performer. 

TA-V 710 AMPLIFIER 
The amp l i fi e r  g ives a very usefu l  7 0  
watts/channel and i s  conventionally equipped, 
with a well rationalised and presented set of con­
tro l s ,  not the least of which was a mass ive 
volume contro l .  Sources catered for include an 
extra tape deck and one other item via the aux­
i l iary socket .  Two pairs of loudspeakers can be 
connected. 

APM-22ES LOUDSPEAKERS 
The loudspeakers ,  which as mentioned earlier 
are optional ,  were designed in the UK using the 
Japanese parts bin,  and are built in a Sony­
owned factory in Germany. Build qual ity is very 
high, featuring softly rounded edges on the very 
sturdily built reflex-loaded enclosures (note the 
size! ) ,  and two beautifully made high technology 
flat honeycomb drivers .  

The APM-22ES is nothing less than a tour 
de force in the midi system arena . The frequency 
response is clearly one that belongs to a high 
performance loudspeaker. 

How IT SOUNDS 
This system sounds very good , with wel l  bal­
anced abilities from all the main components , 
and considerable musical presence and panache 
into the bargain . 

The loudspeakers are considerably better con­
trolled and more neutral than early samples of 
this speaker, dating from about three years ago, 
though the B&W DM 1 1 0s used as a reference 
in this proj ect st i l l  beat the Sonys in certain 
areas, notably midrange punch and proj ection . 
The 22s suffer from a touch of ret icence in the 
midband, but redress the balance with their con-

summate and explicit sense of detail .  In the end 
my only complaint is a negative one : it seems 
that Sony have put a tremendous effort into an 
elaborate des ign that fails to improve convinc­
ingly on the cheaper, simpler and more 
conventional B&Ws. Quality of build and mat­
erials makes it a bargain; soundwise, it's only 
j ust good value. The optional APM20ES spea­
kers offer comparable sound qual ity in a smaller 
less distinctively styled package, but at a 
significantly lower cost .  

The rest of the system is solid in most dep­
artments , but as with other Sony systems the 
FM noise figure effectively sets the limit on what 
otherwise would have been a very fine sounding 
tuner. 

It 's difficult to get too enthusiastic about the 
turntable either. I t  seemed quite microphonic 
when touched gently, but got no worse when 
knocked quite heavily, indicating a level of mec­
hanical damping that is probably quite substan­
tial .  That at any rate was the impression it made 
when play ing music, but despite the lack of real 
aural interest, records were not badly catered for. 

There are no such complaints about the cas­
sette deck, CD player or the amplifier. The latter 
is hardly an outstanding success story, and there 
are quite modest high fidelity amplifiers around 
that sound considerably better. But the com­
b ination of the amplifier and the excellent 
sounding CD player made for serious music 
making. I found a level of involvement and 
discovery with suitable discs that simply wasn't 
on offer from the majority of systems tested.  

The cassette deck worked well too. I t  made 
some excellent recordings off records and COs 
alike, w ith a standard of bass to treble resolution 
and even-tempered clarity at all recorded levels 
not usual with this medium . 

At worst ,  the system tended to sound a little 
thin and bright , but the standards of clarity, 
depth and stereo focus achieved were impressive, 
and bass reproduction too was surprisingly pot­
ent and articulate. 

VERDICT 
There are some annoying inconsistencies (l ike 
the tuner) , an:: the test system wasn't exactly 
fault free. But the Sony Series 90 has consider­
able under-the-skin competence, and is un­
usually 'future-ready' in terms of extensive 
options which can l ink and automate audio and 
v ideo together. 

TEST RESULTS 
Cost complete £ 1 397 
Options?loudspeakers, equal iser, rurntahle (al l  included above) .  A/V 
c o n t ro l l e r  and 8 m m  a u d i o / v i d e o  recorder ( e x t r a )  
S ize main unit  - l id ope n ,  W/0 proj ections87 x 3 S . S x 36cm (h x w x d) 
S ize loudspeakers S J . S x Z9 x 29cm (h x w x d) 
Turntable 
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----- l i H: ,  O K  
{< 10kHz t o o  low, OK,> 14Hz  too hiJ,!h) 

Cartridge channel balance __________ 0.6dB 
Cartridge channel sepamrion 26dB 
Cartridge tracking abi l i t y  80uM 
Tuner 

Sensi t iv i ty  _______________ fair 
Signal/noise poor 
Cassette Deck 
Wow & flutter (wtd) 0 .09% 
S ignal/noise ref OdB Type 11 --------- S SdB 
Disroruon OdB Type 1 1  ___________ 3 .0% 
Compact Disc Player 

S ignal/noise (measured at CD player out) _____ > 1 07dB 
(ampl ifier fault prevented normal  test  method) 

Amplifier 
Power output/channel (8ohms)l ________ 70 watts 

( 1 k H z  both channels driven) 
Loudspeakers 

Efficiency medium 

Pride of place 

: ... . 
' • , 

A & R Cambridge • Quad 
• Th orens • Lu.xman • Kef 

• Tannoy • Den on • Yamaha 
• Sony • Bang & Olufsen 

• Ariston • Marantz • Rev ox 
• Avance • Ruark . 

· - ---.-. . . . .  

- - . .:i ·":..:..�- - - • • .• 

" ;"-!- • . 
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D E A L E R 

Warstones 
' 'Your sole Linn dealer 
in the area' ' Hi-Fi 
CREEK e CAMBRIDGE e 

Stua�·o SPENDOR e MONITOR 
AUDIO e SANSUI e 
LINN e DEN ON e CITATION e QUAD e R .A .TA .  
e SUPEX e ORTOFON e P S. AUDIO e DUAL e 
HI-FI MARKETS e NAD 

Hours of opening: 
M on, Tues, Wed, Sa t 10am-6pm 

Th urs, Fri 10am-9pm 
54a Warstones Road, Penn, Wolverhampton 

Tel: Wolverhampton 345114 

AN DREW THOMSON 
Specialist in Hi-Fi 

97 Shandwick Place, Ed i n b u rgh 
Tel :  031 2283907 

6-8 Bonnar Street , Dunf i rm l i ne, Fife 
Tel :  0383 724541 

3 Whyte Causeway, Ki rkaldy, Fife 
Tel :  0592 205997 

Al l H i-Fi  Bought 
We buy or exchange ALL 2nd hand 

Audio  & Video eq u i pment .  

Everyt h i n g  accepted i n  ANY con d it ion ­
absol utely N OTH I N G  refused ! 

M USIC & VI DEO EXCHANGE 
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56 Notting Hi l l  Gate, London W1 1 
Open 7 days 1 0am-8pm 

Tel :  01-727 0424 

sound advice 
RETAI LERS OF QUAL ITY 

H I - FI E Q U I PM E NT 
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SOUND ADVICE.  T H E  S<IDUND FAC T O RY D U K E  ST 

LOUGH BOROUGH LE ll l E D T E LE PHO N E :  0509 2 1 8254 

SOUND ADVICE. 162 A LCESTER RD MOSELEY 

B I RM I NGHAM 613 8 H S  TELEPHONE :  021 449 3328 
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Appoi nted stoc k i sts of A&R Cam b r i d g e ,  D e n o n  

Cast l e ,  Ce lest i o n , C reek A u d i o ,  G o l d  r i n g ,  Kef , 

L i n n ,  M o rd a u nt- S h o rt ,  N ai m ,  Q u ad ,  Rega,  
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A M :  Ampl i tude modulated ; see 'Medium Wave'. 
ACOU STIC B REAKTHROUGH: Sound that 
gets into the turntable and hence the cartridge 
from the air and thereby creates a risk of acoustic 
feedback. 
ACOUSTIC FEEDBACK: If any sound in the 
room can find its way through the body of the 
record deck to the cartridge stylus, then that sound 
will be reproduced from the loudspeakers, along 
with the wanted programme material .  If too much 
of this sound from the loudspeakers is picked up 
by the cartridge in this way then a vicious circle 
of acoustic feedback will be created.  
ACTIVE: Speaker systems which contain elec­
tronic crossovers and where the drive units are con­
nected directly to power ampl ifiers. 
ALIGNMENT PROTRACTOR: A device used 
to minimise the lateral tracking error of a cart­
ridge/arm combination . 
AMPLITUDE: S ize or magnitude ;  hence the 
amplitude/frequency response, known normally 
simply as the frequency response, which describes 
rhe relative loudness of the system at different fre­
quencies with a constant input voltage. 
ANECHOIC: Without echo ; a special room or 
'chamber' with thick sound absorbing materials on 
all surfaces to prevent reflections . 
ARM MASS: More accurately called effective arm 
mass, because it is not the weight of the arm on 
a pair of scales. lt is the mass of the arm and 
cartridge combination that appears to be con­
centrated at , and thus felt by, the stylus rip which 
is tracking a record groove. There is nothing in­
herently good or bad about arms with l ight or 
heavy effective mass ; what matters is the manner 
and choice of their combination with cartridges 
of different compl iance and the low frequency 
resonance produced by such combination. 
AZIMUTH: With reference to rape and cassette 
recorders, the al ignment of head gap to tape path. 
BALANCE: I) The overall relative loudness per­
ceived at different frequencies (eg bass, treble ;  2) 
the accuracy of the march between the two chan­
nels of a stereo transducer (eg cartridge or pair of 
loudspeakers) .  
BANDWIDTH: A range of frequencies with pre­
sumed defined upper and lower l imits.  
BASS: Lower part of the frequency spectrum . 
BELT DRIVE: The motor has its rotational speed 
geared down to the required platter speed (33 V3 
rpm for LP discs) by a rubber or similar resi l ient 
belt which runs round a small pulley on the motor 
shaft and a large pulley attached to or part of the 
platter. 
BEXTRENE: A plastics material frequently used 
for bass and mid-range cones. 
BIAS: (turntable/arms) Because the cartridge on 
a pivotal arm is being drawn across the record sur­
face by the stylus tracking at an angle offset from 
the pivots,  groove friction produces an imbalance 
of lateral force. Bias is the appl ication of a compen­
satory lateral force acting in the opposite direction. 
BIAS: (tape) This refers to a high frequency cur­
rent passing through the record head which allows 
the audio current also passing through the head 
to produce reasonably l inear magnetisation of the 
rape at all levels permitted by the combination of 
each machine with the rape. The lowest level of 
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bias is required for ferric cassettes, a slightly higher 
one for ferrichrome, an even higher one for chrome 
or pseudochtome, and the highest for metal . 
BOTTOMING: The stylus scraping on the dis­
torted rounded bottom of the groove due ro incor­
rect stylus geometry. 
CANTILEVER: The thin rod or tube that con­
nects the stylus to the armature and hence the cart­
ridge body. 
CAPACITANCE: An element of electrical imped­
ance that is particularly important when matching 
pickup cartridge, arm leads and ampl ifier input 
characteristics to achieve a flat frequency response 
from discs. 
CLIPPING: This is reached when a circuit is over­
loaded and overdriven , resulting in bad waveform 
distortion and audibly unpleasant effects. 
COWRATION: A general term used to describe 
the audible effects of distortions, particularly in 
loudspeakers and record players . These are usual! y 
caused by frequency response irregularities and/or 
resonances. 
COMPATIBILITY: The selection of interde­
pendent components to achieve optimum system 
performance; notably arm/cartridge mass/compli- . 
ance matching, cartridge electrical loading , or · 

loudspeaker compatibil ity with ampl ifiers. 
COMPLIANCE: A measure of the springiness of 
the cantilever/armature seen from the stylus, ex­
pressed in compliance units (cu) , where 1 cu = 

10-6 cm/dyne. 
CROSSOVER :  An electrical circuit which uses 
combinations of inductors, capacitors and resistors 
to divide the signal from the power amp into the 
required frequency bands and with any necessary 
equalisation for feeding to the individual drive­
units of the speaker system. 
CROSSTALK: The leakage from one channel to 
the other in a two channel stereo system. 
CUTTER: Mechanism used to cut recorded signal 
onto lacquer master ;  consists of turntable, lathe, 
cutting head, cutting and servo amps . 
DIN: German standards body, responsible amonst 
other things for a popular range of standard plugs 
and socket specifications. 
DAMPING: A means of controll ing resonances 
by means of a resistive medium (electrical , 
mechanical , or acoustic depending on situation) . 
DECIBEL (dB): A logarithmic unit that is con­
venient for expressing ratios that span a wide range 
on a l inear scale. For simplicity it can be regarded 
as a measure of relative loudness . 
DISTORTION: Literally this can mean any devia­
tion from the original ,  but usually refers to 
harmonic rather than intermodulation distortions 
when not specified . 
DOPING: A technique involving the application 
of damping to a loudspeaker driver cone in order 
to assist in controll ing resonances . .  
DOWNFORCE:  The weight , measured a t  the 
stylus, which holds it down in the groove. 
DRIVE UNIT (DRIVER): The term used to dis­
tinguish the loudspeaker unit itself, be it bass, mid­
range, treble or ful l  range in appl ication, from the 
complete loudspeaker system which combines drive 
units, cabinet and crossover into a total design . 
DROPOUTS: Momentary reductions of pro­
gramme level due to inadequate head/tape contact 
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caused by oxide particles shedding off the rape onto 
the head gap, or inadequacies in tape transport or 
rape. 
DYNAMIC RANGE: The ratio in dBs between 
the quietest sound that can be successfully recorded 
and the loudest which can be accepted without 
serious distortion on an average programme. 
EFFECTIVE MASS: The inert ia ,  or mass­
controlled resistance to movement ,  of a device, 
particularly important with regard to tonearms. 
EFFICIENCY: The amount of acoustic power de­
l ivered for a given electrical input power. 
ELECTROSTATIC: A principle employed in 
some loudspeaker transducers using static elec­
tricity effects to set up a polarising field within 
which the modulated transducer medium moves.  
ELLIPTICAL STYLUS: A spec ially shaped 
stylus profile that makes the 'plan view' radius 
along the length of the groove smaller than the 
'elevation view' contact radius viewed from the 
front . 
EQUAL ISATION: (general) The deliberate 
modification of frequency response, usually in 
response to some engineering limitation of 
deficiency. 
EQUALISATION:  (rape) This refers to the nec­
essary change in frequency response required of an 
amplifier so that an overall flat frequency response 
is obtained from a rape medium . Equalisation is 
required both on record and replay. Any tape 
recorded on a good cassette recorder should have 
the same inherent response when played back on 
another correctly set up machine, since all play­
back equalisations should have been standardised . 
These standards are normally specified by the time 
constants of the circuts involved , eg 70rts or 120rts 
(see 'Microseconds') .  
FM: Frequency modulated ; often used to describe 
radio transmissions of high fidelity potential on 
the VHF band . 
FARAD: Measure of capacitance. 
FERRITE ROD: A short rod type aerial used for 
AM reception ; may be fitted internally or 
externally to tuner or receiver. 
FERRO-FLUID: A magnetic fluid which is intro­
duced into the voice-coil gap to provide damping 
and/or improved cooling. 
FILTER: A circuit (normally) used to restrict the 
bandwidth of a system ; may be fixed or switchable. 
FREQUENCY RANGE OR SPECTRUM: Can 
refer to any particular group of frequencies, but 
commonly appl ied to the audible band from 20 
to 20 ,000 cycles per second (Hz) ,  extending from 
the deepest bass to the highest audible harmonics. 
FREQUENCY RESPONSE: The variation in 
output over a frequency range, particularly of a 
transducer; can be expressed as a range with decibel 
l imits,  or depicted graphically. 
Hz (HERTZ): 1 Hz = 1 cycle per second and is 
a measure of frequency which corresponds to 
musical pitch (the higher the frequency the higher 
the pitch) . 
HF: H igh frequency. 
HARMONIC: Harmonics are the whole number 
multiples of a base frequency called the funda­
mental . 
HARMONIC DISTORTION: The addition of 
unwanted harmonics to a signal . 
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HUM: A low frequency interfering sound produced 
by break-through or interference from mains wiring 
or circuitry. 
IHF: American Institute of High Fidelity, an im­
portant standards body. 
IEC: An international standards body. 
IMPEDANCE: Measure of resistance (and 
reactance) in alternating (ie audio) signals ;  this is 
of some importance in the compatibility of both 
cartridges and headphones with ampl ifiers. For 
convenience sake is measured in ohms. 
INTEGRATION: Used to describe the success 
with which the output from two drive units com­
bine to give smooth output through the crossover 
region. 
INTERMODULATION (IM): A form of distor­
tion arising from two or more signals producing 
non-harmonic s ignals that correspond to the sum 
or difference of the two frequencies. 
KIW (k): prefix meaning one thousand . 
LED: Light Emitting Diode ; an indicator l ight . 
LF: Low frequency. 
LATERAL FRICTION: The resistance to 
movement of an arm and cartridge combination 
in the horizontal plane (ie across a record), caused 
by frict ion in its bearings . 
LINEAR: A transducer that produces an output 
that exactly portrays its input over the required 
operating range is described as l inear, and is hence 
distortion free .  Hence also nonlinearit ies  
(distortions) . 
LINE-CONTAC'I: A special stylus profile that 
extends the ell ipse, increasing contact length up 
and down the s ides of the groove. 
WAD OR WADING: The impedance (includ­
ing resistive and reactive components, ie ohms, 
mH, pF) seen by one component looking back to 
its interconnected component ;  of importance in 
c o m p at i b i l i t y  of  c a r t r i d g e /  
amp, and amp/headphone. 
'WUDNESS':  An equalisation circuit frequency 
switchable on amplifiers which is designed to com­
pensate for presumed hearing characteristics at low 
l istening levels by boosting bass and treble. 
MOL: Maximum operating level of tape normally 
referring to 5% distortion of 3 1 5 Hz or 3 . 1 5 kHz.  
MEDIUM WAVE: An AM transmission band 
incapable of high fidelity signals . 
MICRO- (J.I): Prefix for units meaning one 
mill ionth of. 
MICROSECONDS (J.Is): The time constant of 
a resistor capacitor combination involving a 
frequency response change (equalisation) . 
MIDRANGE, MIDBAND: The central part of 
the audible frequency range where the ear is most 
sensitive. 
MILLI- (m): Prefix for units meaning one 
thousandth of. 
MODULATION: The audio s ignal is 'stored' by 
means of modulat ions within a medium, eg the 
'wiggles' in the groove of a plastic disc, or the 
magnetic coding m1 a tape. 
MODULATION NOISE: An additional noise 
added to tape noise, which increases with the 
degree of modulation of the tape, caused by the 
properties of the magnetic coating. This noise has 
most of its energy near the modulation frequency 
(causatory tone) .  
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MOVING-COIL: A transducer (eg cartridge or 
headphone) where the s ignal is generated by the 
movement of a coil within a magnetic field.  
MOVING-MAGNE'I: The most common form of 
cartridge transduction, where the magnet moves 
while the coils are held relatively stationary. 
MULTIPLEX FILTER (MPX): A circuit which 
introduces severe attenuation at supersonic fre­
quencies to decrease interference encountered with 
the output from some stereo FM tuners. 
NANO (n): Prefix meaning a thousandth of a 
mil l ionth of. 
NOISE: Random unwanted low level signals. 
N O I S E  MODULAT I O N :  An unwelcome 
breathing effect that can be heard on some pro­
gramme material , produced by poor noise reduc­
tion systems, or circuits. 
OCTAVE: Two-to-one ratio of pitch or frequency. 
OFFSET ANGLE: The angle measured between 
the centre line of the pick up cartridge and the l ine 
which j oins stylus and arm pivot point. 
OHM: Unit of electrical impedance (including 
reactance) or resistance ; also kohm , where 1 kohm 
= I ,000 ohms. 
OVERHANG: The extent to which the cartridge 
stylus extends beyond the centre of the platter is 
critical , and controlled by fore and aft adj ustment 
of the cartridge on the arm . 
PASSIVE: The most common type of system, 
where drivers and crossover are driven from a single 
power ampl ifier. 
PEAK RECORDING LEVEL: A level above 
which d istortion becomes apparent . This distor­
t ion is introduced when the oxide particles almost 
reach magnetic saturation , and thus will accept 
no more leve l .  
PHONO: The most commonly used plug/socket 
combination in audio components. 
PICO (p): Prefix meaning one mill ionth of a 
mil l ionth of. 
POR'I: An opening in a cabinet which is tuned 
to charactieristics of the bass driver and the enclos­
ure volume to provide reflex type bass-loading. 
POWER AMPLIFIER: The part of an ampli­
fier that provides power to drive the loudspeakers : 
usually integrated , it is sometimes a separate com­
ponent . 
PRE-AMPLIFIER: The part of an amplifier that 
accepts the input s ignals, sorts them, applies any 
necessary equal isat ion, and then passes the signal 
to the (normally integral) power amplifiers . 
PRESENCE: A quality of forwardness or imme­
diacy in a sound balance, generally related to an 
upper-middle frequency response boost . 
PRINT-THROUGH: A pre- or post-echo of a 
loud signal created by magnetisation occuring from 
one layer to an adj acent layer after the tape has 
spooled or been recorded. 
Q: A measure of the magnitude and shape of a 
resonance; the higher the Q, the sharper and more 
severe in amplitude the resonance. 
REFLEX: A system of bass loading (using port 
or ABR) which offers improved efficiency and bass 
power handling at the expense of subsonic control 
compared to a sealed box . 
RUMBLE: The low or medium frequency sound 
produced mechanically by any moving parts in a 
turntable, mainly the motor and platter bearings . 
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SENSITIVITY: The volume of sound output for 
a specific electrical voltage input. 
SEPARATION: As between the two channels of 
a stereo pickup ; see crosstalk. 
SHIBATA: A special stylus extending the 
el l iptical to a ' l ine-contact' type of profile. 
SIDE-THRUS'I: A force acting on cartridges in 
pivoted (ie not parallel tracking) arms, due to the 
stylus/vinyl 'friction' acting along the line of the 
offs e t  ang l e ;  h e n c e  b i as o r  s i d e - t h r u s t  
compensation . 
SIGNAlrTO-NOISE, SIGNAL/NOISE, S/N: 
The difference in total output when an applied 
s ignal is removed. 
STYLUS: The specially shaped piece of diamond 
in contact with the groove and connected to the 
cantilever. 
SUBSONIC: Below the audible range, ie below 
20Hz. 
SQUARE WAVE: A signal which consists of a 
fundamental plus a (theoretically infinite) series 
of odd (3 rd ,  5th etc) harmonics in a precise phase 
and amplitude relat ionship. l r  is useful for 
examining transient performance, symmetry, 
resonance control and 'ringing'. 
THD: Total harmonic distortion . 
TRACING: The following of the groove modula­
tions by the stylus; hence for example tracing 
d istortion, caused by the inability of a spherical 
stylus to trace the high frequency inner grooves 
on a disc. 
TRACKABILITY: The abil ity of the cartridge 
to cope with large amplitude modulations (or of 
the arm and cartridge to follow the groove itself 
properly) .  
TRACKING ERROR: The d iscrepancy between 
the truly tangential angle at which a record is cut 
and the sl ightly off-tangential angle at which it 
is tracked by a stylus on a pivoted arm during some 
parts of the arm's travel .  
TRANSIEN'I: Signal o f  very short durat ion. 
TREBLE: Upper part of frequency spectrum, 
typically above about 3kHz.  
TWEETER: A small  drive unit  designed to 
operate over the high frequency range. 
ULTRASONIC: Frequencies above audibil ity, ie 
greater than 20kHz; also supersonic. 
VERTICAL TRACKING ANGLE (VTA): The 
angle at which the plane of motion of the stylus 
is set with respect to the vertical when viewed from 
a side elevation of the cartridge. Should match the 
20°  cutter standard .  
WEIGHTING: A factor o r  function that i s  
applied t o  a measurement t o  increase its relevaP.ce 
and usefulness. 
WOOFER: A drive unit that operates over the 
bass portion of the audio range. 
WOW AND FLUTTER: Low and high frequency 
pitch variations (from poor tape transport of turn­
table platters with speed drift ) .  
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SALISBURY . . . . . . . . . . . . . . . . . . . . . . . . . . 76 
SEVE NOAKS . . . . . . . . . . . . . . . . . . . . . . . . . 19  
SME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
SONDEX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29 
SONY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 
SPALDINGS . . . . . . . . . . . . . . . . . . . . . . . . . .  54 
SPE N DOR . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92 
STU DIO 99 . . . . . . . . . . . . . . . . . . . . . . . . . .  1 07 
TAN N OY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I FC 

THE U LTIMATE SOU ND . . . . . . . . . . . . 1 1 1  
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TURNTABLES & Cambridge Audio P40 5 7  
COMPACT DISC Denon PMA 2 5 0  5 8  

'IUNEARMS 
Kenwood KA5 5 0  5 9  

PLAYERS M arantz PM26 60 

Acoustic Research EB101 10 M arantz PM45 61 
Acoustic Research CD-04 1 1 7  

A l phason Opal 1 1  M isson Cyrus One 6 2  
Denon DCD300 1 18 
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Linn Axis  18 NAD 3020E 67 
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NAD 5 1 20 2 4  Rote! RA820BXII 7 1  
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Systemdek 1 1 / l lX 30 Phi l ips CD3 60 1 3 1  
Technics SLB D 2 2  3 1  TUNERS Rote! RCD820 132 
Technics SLQD3 3 /SLDD3 3 3 3  Rote! RCD820BX 1 3 3  
Thorens TD 166II I  3 4  A&R Arcam Alpha 7 9  Sony CDPM2 0  134 
Thorens TD3 16 35 Creek CAS3 140 79 Sony CDP3 10 1 3 5  
Thorens TD3 20 35 M ission Cyrus 80 Sony CDP7 10 136 

NAD 4020B 80 Sony CDP2 2ES 137 
Quad FM4 8 1  Technics SLP 1 1 1  1 3 8  

CARTRIDGES Rote! RT-850L 8 1  Technics SLP5 20 139  
Sony STS7 0ES 82 Technis SLP7 20 140 A&R C77 37  Technics ST5 00L 82 Yamaha CDX5 141  A&R E7 7 /P 7 7  3 7  

Audio Technica AT95E 3 8  

LOUDSPEAKERS CASSETTE DECKS Audio Technica AT1 10E 3 8  
Audio Techn ica AT3 200XE 1 1  __ 3 9  Acoustic Research 1 8  8 7  Akai GX6 146 
Audio Technica ATF3 3 9  Akroyd A25 88 Denon DRM07 147 
Denon DLl lO 4 1  BBC LS3 5 A  8 9  Denon DRMIO 148 
Denon DL103 41 B&W DM 100 90 Denon DRM 12HX 149 
Dynavector DV10X 42 B&W DM l l O  9 0  Denon DRM30HX 150 
Glanz MFGI IOEX 42 Castle Clyde 92 Denon DRM44HX 1 5 1  
Goldring Epic 43 Castle Durham 93 M arantz SD3 5 1 5 2  
Grado MT 43 Castle Pembroke 94 M arantz SD45 1 5 3  
L i n n  Basik 44 Celestion SL6S 95 M arantz CP2 3 0  154 Linn K9 44 JBL L60T 96 N akamichi BX 1 2 5 E  156  
N agaoka MP10 46 JPW AP3 99 Onkyo TA2 13 0  1 5 7  
N agaoka M P l l  Boron 46 M ission 7 0  11 99 Sony TCFX1 5 0  1 5 8  
N agaoka MPII  Gold 47 M ission 7 00LE 101 Sony TCR502ES 159 
Ortofon OM10 48 Monitor Audio R252 102 Sony Walkman Pro 160 
Ortofon OM20 48 Monitor Audio R3 5 2  102 Teac V200 161 
Ortofon MC10 Super 49 Monitor Audio R7 00 103 Technics RSB 305 162 
Rata RP20 49 Mordaunt Short MS10 104 Yamaha KX200 163 
Rata RP 40 5 0  Rogers LS2 105 Yamaha KX400 164 
Rega RB100 5 0  Rogers LS6 105 
Shure M92E 5 1  Sony APM20ES Mkll  106 CD BASED MIDI Shure ME97HE 5 1  Sony APM2 2 ES 107 

Spendor Prelude 108 SYSTEMS 
AMPLIFIERS Spendor SP2 108 

Tannoy Mercury I !  1 10 Ferguson HF03 166 
A&R Area m Alpha 5 5  Tannoy Venus 1 1  1 1 1  Goodmans M idi 5 200 168 
Audio lab 8000A 5 6  Wharfedale 504 112  Sony Series 90 170 
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