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REVIEWS 

Test reports cover nearly 140 models, too 

many to Jetail here, from approximately 

£200 upwarJs (main unit price). For full 

listing turn to the lnJex on page 191. 

Thrntable Reviews 32 

.. include the latest version of the 

legendary Ordcle Delphi from Canada, the 

exotic Audio Labor Konstanr from 

Germany, plus the top British conrenders 

Linn, Source, Systemdek and others. 

Reviewed by Martin Colloms. 

'Ibnearm Reviews 56 

... cover the stunning SME Series V, along 

with latest Alphasons, famous names such 

as Syrinx and Zew, as well as the unique 

Well Tempered Arm from America . 

Reviews by Martin Colloms. 

Cartridge Reviews 69 

.. assess the beautiful Kiseki Purple heart 

Sapphire, latest top model Shure, Orotfon's 

MC-20 Super, new Linn Asaka . Other tests 

examine Koersu, Decca, Monster and 

many more models at prices ranging from 

£50 . Reviews by Paul Messenger. 

Amplifier Reviews 88 

... US and UK valve amp designs range 

from Audio Research ro Quicksilver to 

Croft, with solid-stare designs by 

Burmester, Music Fidelity, Naim, Quad and 

Tannoy. Reviews by Martin Colloms. 

Loudspeaker 
Reviews 115 

.. from the incredible Scintilla to the 

high-tecl1 JBL 250T i, speaker tests cover 

panels, ribbons and conventional designs. 

Reviews by Martin Colloms. 

Compact Disc Player 
Reviews 145 

... Cambridge COl, Sony's CD-P552 and 

a selection of more moderately priced 

players. Reviews by Martin Colloms. 

Cassette Deck 
Reviews 159 

... new Nakamichi CR 7, latest Tandberg, 

plus a selection of top decks by Revox, 

Aiwa, Denon, Pioneer and 8&0. Reviews 

by Noel Keywood. 



's tate of the art' means 

the best we can do 

with today's technol-

ogy. This Hi-Fi Choice 

Special Edition covers 

'high end' equipment which aims 

at true excellence, and it also 

reviews the very best that is to be 

found at (fairly!) reasonable prices. 

Backed by ten years experience, the 
full resources of Hi-Fi Choice and 

the expertise of the leading tech­
nical reviewers, The Collection is the 

ultimate guide to quality hi-fi com­

ponents and systems. 

FEATURES 

News update 7 

Behind the High 
Endboom 12 

Business has never been better for the 

importers of exotica. We talk to them. 

What the reviewers 
really listen to 21 

Reviewers have the ideal opportunity to 

assemble the best system for personal 

professional use- here they explain. 

In defence of vinyl 29 

Paul Messenger explains how the LP can 

fight off the challenge of Compact Disc. 

• 

What makes a good 
amplifier? 86 

Martin Colloms on valves and transistors. 

1Perfect sound' 
gets better 142 

T he present state of the CD art, and hopes 

for the future, by Martin Colloms. 

Make the most of 
cassettes 156 

Take tape seriously, says Noel Keywood. 

Dealer Directory 183 

Glossary & Index 187 

5 



audio research 

Apogee, Audio Research, Clements Audio 
Counterpoint, Goldmund, Koetsu, Kre/1, 

' 

L 'Audiophile, Magneplanar, Oracle, Randa/1 
Research, Robertson Audio, 

audio research 

AUDIO RESEARCH DEALERS: 
ASTON AUDIO, 4 West Street, Alderly Edge, Cheshire. 
Tel: 0625 5834 72 

AUDIO T, 190 West End Lane, London, NW 6 .  
Tel: 01 794 7849 

HOLBURN HI-FI, 445 Holburn St, Aberdeen, 
Scotland. Tel: 0224 585713 

��r:F
6
R6��

3
� 1-FI, 69 London Road, Brighton. 

��·
. 
��:��

1
Rf:

6
o
8
��� · 48 Wig more St, London 

MIDLAND HI-FI STUDIO, Royal London Buildings, 
Wulfruna Street, Wolverhampton. Tel: 0902 771774 

RADLETT AUDIO, 3 6  Beech Avenue, Radlett, 
Herts. Tel: 0927 6 6497 
SIMPLY HIFI, 48 Springbank, Hull, 
N. Humberside. Tel: 0482 29240 
SPALDINGS, 352 Lower Addiscombe Rd 
Croydon, Surrey. Tel: 01 654 1231 

' 

SUBJECTIVE AUDIO, 2-4 Camden High St, 
London, NW1 . Tel: 01 387 8281 
:::��� �Y��� ��

2
�M, 221 St. Vincent St , Glasgow. 

UNILET PRODUCTS, 35 High St, New Maiden, 
Surrey. Tel: 01 942 95 67 
W.A. BRADY & SON, Kingsway Studios, 
Kmgsway North, Warrington. Tel: Pad gate 828009 



u p D A T 

7 
E¥lll��i�1 

PREVIEW 
�ANEW QUAD � 
Quad celebrate their 50th anniversary this 

year with the launch of a new power ampli­
fier - the 70W per channel 306. The new 

model uses a highly refined and developed 

version of the 'Current Dumping' feed­

forward error correction circuit used in the 

405 power amp. 'Good engineering', say 

Quad, 'involves attention to all aspects of 

performance rather rhan concentration on 

the one or two areas currently in the focus 

of hi-fi fashion.' 
Features include separate power supplies 

for each channel, derived from separate 
secondary windings on the common 

roroidal transformer and rhe absence of 
fuses or relays in rhe signal path. Full 

protection circuitry guards against damage 

through misuse. Price is £229. 

QUAD'S NEW 306; SEEN HERE WITH 
34 PRE-AMP AND FM4 TUNER 

IBROKSAN ARRIVESRI 
Now in production, the Roksan Xerxes 

turntable, which aroused so much interest 

ar the Penra hi-fi show last year, includes 

many unusual design features. Roksan have 

avoided the use of a freely suspended sub­
chassis - instead, rhe Xerxes uses a second 

inner or top plinth, supported on specially­
designed spacers. The synchronous motor 
is mounted on a bearing which allows it 
to rotate against the pull of a retaining 

spring, and Roksan say that the spring rate 
and the compliance of the drive belt have 
been chosen ro eliminate transient oscil­
lations without affecting the correct 
relationship of the stylus to the groove. The 
platter is light in weight, machined from 

solid aluminium alloy. At £450, the deck 

will clearly come into competition with 
the Linn Sondek. 

Roksan also have designs for a ronearm 
called Cambyses and a speaker called 

Darius, bur these are as yet still in the 

development stage. 

�DOLBY 'SR'� 
Analogue mastering systems can have a 

dynamic range comparable to that of 

digital with a new Dolby signal processing 

system, announced at the recent Audio 
Engineering Society in Montreux. 

Dolby 'Spectral Recording' operates by 
continuously adapting its own spectral 

transmission characteristics to those of the 

signal being recorded on to rape. The 
circuit can be thought of as a computer, 

programmed with relevant information 

about the properties of analogue recording 

and of human hearing. A fundamental 

idea in rhe design is the principle of least 

signal treatment - processing is always 
held to the minimum required to obtain 
an ideal master recording. 

Claimed advantages of the system are 
extremely large dynamic range with excep­

tional signal purity at all levels, with no 

hard clipping and no low-level artifacts; a 

practical, nor theoretical performance rhar 

produces masters audibly equal or superior 

to 16 bit PCM, with modulation noise well 

below audibility; non critical alignment; 

'Auto Compare' to give an instant check 
on recorder alignment; and the simplest 

possible editing and handling of rapes using 
existing recording equipment. Dolby SR 

will be available as retro-fit modules to fir 

most existing Dolby A noise reduction 

mainframes, with a single plug-in module 

per channel. 

Dolby SR claims to up-grade existing 

recording installations to meet rhe chal­

lenge of digital specifications, at a fraction 
the cost of new digital recording and 
editing equipment, and hence 'economic 

rationality' will give it a powerful appeal 
for studios faced with the need to re-equip. 

EQA FoR CD UsERsil 
Manufacturing defects in Compact Discs 
may be responsible for significant dif­

ferences in sound quality - even though 
the discs have passed rhe makers' quality 

control checks and are nor rejected by a 
typical player. 

Aside from crudely assessing merallisa­
tion quality holding the disc up to the light 
and looking for 'pinholes' in the reflective 

layer, the consumer has no means of deter­
mining rhe quality of new discs. But Cam­
bridge Audio have now announced the 
CDI-QA 'Quality Assurance' unit, which 

quantifies the errors in actual use. lr com­

prises three 4-digit event counters, plus an 

operating mode indicator. In normal con­

figuration, these cow1t rhe total number 
of decoded errors subsequently corrected; 

and rhe total number of complete dropouts 
of recorded information. In alternative 

configuration, it is possible to read our dif­

ferent levels of dropout, from slight surface 

scratches to areas where there is complete 

absence of recorded data, for example 'pin­

holes' in the metallic coating. 

Threshold points in this configuration 
can be varied to suit different requirements, 
bur for the prototype the three counters are 
set to operate at 70%, 40% and 10% of 
nominal signal level. 

In addition to the counter displays, there 

is an LED to reveal rhe use of treble pre­

emphasis on recordings. Developed during 

work on the COl player (reviewed on page 

148), the CDJ-QA is intended to allow the 

user to assess new discs and reject those 

of poor manufactured standard, and to 
monitor the loss of potential and real per­
formance as discs suffer surface contamina­

tion and damage. Price to be announced. 

�A 16 BIT SUMMER?i�� 
A lthough Philips have successfully 

launched 'mass-market' CD-based products 

including the CD555 portable and rhe 

CM lOO midi system, the long-promised 

16-bit players are still some months away. 

Though prototypes were in evidence at rhe 

PHILIPSCD650COMPACT DISC PLAYER 

end of 1985, the CD-450 and CD-650 

players will nor now be launched .until rhe 
second half of this year. Philips hope rhar 
rhe 16 bit four times oversampling system, 

theoretically superior to both 14 bit and 
non-oversampling 16 bit decoding, will 

give the players an advantage over Japanese 
competition ar the 'audiophile' end of the 
Compact Disc player marker. 

At an expected price of around £399, the 
CD-650 will become rhe flagship of 
Philips ' CD player range. It wi!l carry a 
Favourite Track Selection (FTS) feature, 

unique to Philips, in which the player 

memorises a selection of tracks which can 
then be automatically replayed whenever 

rhar particular disc is inserted. The player 
also has an additional high-order analogue 



deserves ine tuning 
At Acoustzc Arts 
every now and then a product appears which can 
truly be said to advance the 'state of the art'. In the 
case of loudspeakers one could include the Quad 
ELS, the Spendor BC1 and more recently the 
Celestion SL600, all of which set new standards in 
their time. 

We now have a new standard bearer in the 
Apogee Scintilla - a truly remarkable new full 
range ribbon loudspeaker from the USA which is an 
astonishing technological achievement. A true 
marriage of art and science combining to produce 
the finest loudspeaker it has been our privilege to 
hear. 

Apart from the musical delights the Scintilla has 
now become an important weapon in our armoury. 
lt enables us to compare other products such as 
turntables, arms, cart­
ridges and pre-amps 
and learn more about 
them in a few minutes 
then we had in hours 
or even days previ­
ously. An invaluable aid 
in improving our 
standards to you 
the customer. 

The obvious 
partner for Apogee 
is Krell amplifica­
tion and the sup­
erb new MK 11 

power amps are 
available at Acous­
tic Arts along with 
the new PAM 5 

pre-amp. 

What a wonderful combination 
they make. The power and authority of the power 

amps is balanced 
by the 

delicacy and smoothness of the PAM 5 which is a 
product every pre-amp buyer should investigate as 
soon as possible. The legendary Krell constructional 
standards and finish are very evident and one has 
only to operate the control knobs to know that it is 
no ordinary product. 

Come and hear them here and discover why 
people travel from all over the country to shop at 
Acoustic Arts. You will receive a standard of service 
you thought had long since ceased to exist. 

Among the equipment we stock includes: 
A & R, Akai, Alphason, Apogee, Audiolab, B.L.Q., 
Beard, Burmester, Castle, Celestion, Conrad­
Johnson, Croft, D.N.M., Decca, Denon, Dual, Etude, 
Goldbug, Heybrook, Infinity, KEF, Koetsu, Krell, Linx, 
Magneplanar, Meridian, Mission, Mordaunt-Short, 
Musical Fidelity, Nakamichi, Oak, PS Audio, Proton, 
Quad, Quicksilver, Revolver, Revox, Robertson, 
Rogers, Rotel, SD Acoustics, Sansui, Sondex, 
Spendor, Systemdek, Tannoy, Trio, The Source, 
Thorens, Van den Hul, W.T.A., Wharfedale, Yamaha, 
Zeta-Eclipse. 
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Acoustic Arts Ltd., 101, St. Albans Road, Watford, Herts. 
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We Cater for Export Orders. 





ABSOLUTE SOUNDS 
42 PARKSIDE, LONDON, SW1 9 
TEL: 01 947 5047 
TELEX: 894800 Absol G. 

vreugde 

"I have the simplest of tastes .. 
I am always satisfied with the best". 

Oscar W•lde 

Apogee, Audio Research, Clernents Audio, 
Counterpoint, Eminent, Goldmund, Koetsu, 
Krell L'Audiophile, Magneplanar, Oracle, 
Rand�ll Research, Robertson Audio, Sumiko, 
Talisman. 

Write or phone for perceptive 

advice and details of nearest 

dealer. 
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PREVIEW 
filter, integrated remote control, variable 
headphone output and digital output. The 
CD-450 is a midi-size player with remote 
control, and is expected to retail at around 
£279 

�B&O DOUBLE� 
'Double' or 'dubbing' cassette decks are 
usually associated with cheaper audio 
systems - but B&O's latest casseiver in­
cludes this feature in a high-quality pack­
age. The 8&0 4000 comprises FM/AM 
radio, amplifier and two cassette decks, to 
allow dubbing, voice-overs and recordings 
compiled from several sources. Other fea­
tures include auto-reverse, continuous play 
and HX Pro head-room extension for better 
recordings. Dol by B noise reduction is pro­
vided, but not Dol by C. The tuner section 
has four pre-set�r FM stations and the 
amplifier output is 20W per channel. The 
tape decks are independent of the receiver 

so that tapes can be copied without inter­
rupting radio or disc listening. Retail price 
is approximately £545. 

8&0 8EOCENTRE 4000 

�M\'I.;�;:,,;'i;W�DISCMAN ����tJ�K>�;)ji)l ��1i!!:"'"''�'*'i�li :'lie<:"M<i't."�'!i] 

Now available in the UK is Sony's Disc­
man personal CD player, a 'second genera­
tion' portable replacing the pioneering 
050. With the new Oiscman, Sony can 
once again claim the world's smallest port­
able CD, as the new model is fractionally 

smaller than Technics' recently-launched 
SL-XP7 player. Unlike the original 050, 
the Oiscman offers comprehensive play and 
search features, and is also claimed to con­
cede nothing in sound quality compared 
with 'full size' players. Price is around £260 
(battery pack extra). The Discman will be 
reviewed in Hi-Fi Choice : Compact Disc 
Players, on sale in June. 

�MASS MODULES���! 
B&W Loudspeakers have launched a multi­
purpose high-quality loudspeaker system 
known as MASS - their Modular Auto­
mobile Sound System consists of a range 
of eight associated modules which can be 
used in various combinations and are 

intended for use in homes and boats as well 

as cars. The MASS system was developed 

following the experience gained with the 
LM I speaker, and is designed to offer fitting 
flexibility and high efficiency, and makes 
use of Kevlar speaker cones. MASS is in­
tended to address the five major problems 

of iJ<-car installations - the acoustical 
environment, the position of the listener 
with respect to the source, fitting limita­
tions, temperature and humidity fluctua­
tions, and finally noise and vibration. The 
eight modules range from a twin bass/mid 
driver unit to HF units with and without 
crossovers, separate crossovers and sub­
woofers. 

IJSOUND AND VrsroNB 
Electronics giant NEC have announced a 
multi-function audio-video amplifier, 
designed to unite TV and hi-fi equipment 
for 'theatre' sound in the living room. 

When used with a five-speaker set-up 
including front and rear pairs and a sub­
woofer, the AV-300£ can produce full 
Dolby surround sound from suitable sound­
tracks. Other options are 'Hall surround', 
giving normal stereo from the front 
speakers and reverberation effect from the 
rear, with adjustable reverb time, and 
'Matrix surround', simulating stadium 
acoustics. Package price is £599 for the 

AV-300£ with all five speakers, or £479 for 
the amplifier and super-woofer only. 

�CHEAPER RENT� 
Radio Rentals have cut the price of CD 
rental from £15.95 to £9.95 a month to 
new customers, with a further discount for 

existing customers. Demonstration players 
are now installed in 400 Radio Rentals 
outlets. The TV and video rental chain is 
now offering a range of 'top 30' discs in 
its major showrooms, with a catalogue of 
250 titles available mail order. 

�MORE PRESENCE� 
More exotic new lines are now being distri­
buted by Presence Audio, previously best 
known for marketing Audiostatic loud­
speakers and Decca cartridges. Among the 
newcomers to this country are the Swiss­
made Ensemble loudspeaker, an expensive 

high-quality miniature three-way design 
including a rear-facing bass unit. At £1000 
per pair, they measure 35 x 23 x 23cm 
and come in rosewood or walnut, with 

black and white finishes available at extra 
charge. 

Presence are also now importing a 
French power amp, the SOW per channel 
Plenitude, to match the UK designed, 
French built Nuance pre-amp; the Swiss 
PhonoAmp pre-amp, built in a solid wood 
case; and the Interface record mat and 

clamp from Holland. More familar ranges 
now handled by Presence are cartridges 
from Kiseki (including the Purpleheart Sap­
phire reviewed on page 76) and Glanz, 
whose current top model is the GMC-20£ 
moving-coil at £129. Presence have also re­
leased a limited number of the rare Decca 
London loudspeakers, including the Kelly 

ribbon tweeter, at a close-out price of £195. 
Phone them (see page 76) for nearest 
dealer. 

SWISS PHONOAMP PRE-AMP 

�KEF RESEARCH HEAD� 
Loudspeaker manufacturers KEF, have 
appointed Or Richard Small to the newly 
created post of Head of Research. 

Starting out as a practising engineer with 
Bell & Howell, Or Small then spent time 
in Norway and Japan, and since 1964 has 
lived in Australia, where he is currently a 
Senior Lecturer at the University of 
Sydney. During 1985 he spent a six month 
sabbatical with KEF at Maidstone. 

His most important academic contribu­
tion was his 1972 PhD thesis on 'Direct 

Radiator Electrodynamic Loudspeaker 
Systems', which required four reprintings. 

This seminal work, for which he received 
a Silver Medal from the AES, analysed and 

codified in great derail the parameters of 
loudspeaker low frequency behaviour that 
had first been suggested by fellow 
Austrialian Neville Thiele of the Austrlian 
Broadcasting Corporation. 

ROTEL UPS AND DOWNS 
Two price reductions and one increase have 
been announced by Rote!. Their already 
cost-conscious RP-850 turntable and 
R0-830 cassette deck now have suggested 
retail prices of £179.90 and £89.90 respec­
tively. 

Despite these reductions on product 
sourced in the Far East, Rote! have had to 
announce a price increase on their UK 
manufactured speaker, the RL850, which 
will now sell at £109.90. 

Meanwhile, Rorel's hugely successful 
budget amplifier, the RA-820, has under­
gone minor surgery and now features a 
'tone defeat' in place of the mono switch. 
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ELITE 

E
xpensive hi-fi used to be 
marketed by investing it 
with the glamour of the 
recording studio - loud­
speakers were always 

'monitors', record decks became 
'transcription units' and almost 
anything could be described as 
'broadcast standard'. But now, along 
with a whole new generation of 
exciting product, we have imported 

from the US a terminology which 
accepts that in reality, even (or 
especially!) the very finest domestic 
equipment is quite different to that 
used by professionals. Today, we call 
the users 'audiophiles' and the 
equipment, simply, 'high end'. 

Of course, high end still means 
different things to different people. It 
may refer to some of the most ex­
pensive UK products, but much of the 

time, it applies to imported products. 
Not all imported high end equipment 

comes across the Atlantic though. A 
handful of European products have gained 
a foothold, and the Japanese still dominate 
the business of manufacturing pick-up 

cartridges. While the Japanese mass-market 

hi-fi, manufacturers sell product to UK 
dealers via their own wholly-owned 

subsidiaries, this course is hardly prac­
ticable for the small-scale Japanese 
companies, who must rely on independent 
agents to represent their products. 

Some distributors are in fact associated 
with manufacturing too. Max Townshend 
started this UK hi-fi business with the 

successful launch of Elite Parabolic cart­
ridges, which were sourced to Japan to the 
specification of Elite Electronics back in 
Australia - but eventually he gave up 
distribution to concenctrate on manu­
facturing his innovative and startingly 
effective turntable design, the Elite 
Townshend Rock. Peter Quartrop's 

Steve Harris talks to high end 
specialists about their products, 
their philosophy and the future 

Brighton-based company Audio By Design 
imports the American Snell loudspeakers 
and the Audionote cartridge, but is also 
associated with the manufacture of Audio 
Innovations valve amplifiers. DW Labs 
build Gale loudspeakers and import Carver 
amplifiers from the US and Perreaux from 
New Zealand. T he Grace arm and Supex 
cartridge were 'discovered' by Linn, who 
used them to complete their own turntable 
system - when Linn started selling cart­
ridges under their own name (still built for 
them by Supex!) the agencies passed to 
Russ Andrews. 

Some retailers have also got involved in 
small-scale distribution, usually without 

much success- it is hard to sell a product 
to other dealers while also selling it 

through your own retail shop or shops. T he 
exception here is Wilmex, a sister company 
of the Unilet retail group, who have suc­
cessfully imported brands such as Fidelity 
Research, Monster, Stanton and Stax. 

RI CARDO 

FRANASSOVICI 
So the high end remains largely the 
preserve of the dedicated importer or 
distributor. Undisputed leader in this 
specialist field and doyen of the UK 
high end scene is Ricardo Franassov­
ici, the ebullient founder of Absolute 
Sounds. 

A true cosmopolitan, Ricardo 
comes of Romanian and French 
parentage, and was mainly brought up 
in Portugal. He admits to 40 years but 
doesn't look it. Always full of en­
thusiasm and good humour, his 
command of English is really a sort 
of benevolent, idiosyncratic dictator­

ship. He was working in the music 
business when he arrived in Britain 

about twelve years ago. 
'Well, I started with a lot of spirit, 

and I think I've still got a lot of spirit, 
because one thing that I've always enjoyed 
is music and my entire professional life -
apart from a year and a half - has been 
based around music. I was supposed to 
come here and work for a major record 

company. I was appointed director of the 
International Department, but I found out 
that the person above me was of a very old 
school, he was of the pinstripe - in his 
mid-60s. Instantly, I felt it wouldn't work!' 

Ricardo took advantage of a get-out 
clause in his contract but stayed in the UK. 

'To cut a long story short, I worked for 
a broker, and that was the only time in my 
life that I didn't work close to music. But 

it was not for long, because as I was still 
dabbling with hi-fi equipment, which I'd 

always been. On a very small scale, I was 
already bringing through some high end 

products. One was a ribbon cartridge- it 
was a moving-coil in the form of a ribbon, 
so you had only one turn in the coil. It 

was called the Jewel tone. T hen we brought 
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Loudspeakers 

SFI 35: A new loudspeaker that sounds 
as distinctive as it looks. 

SFI Limited, Dosco Industrial Estate, 
South Douglas Road, Cork, I re land . 
Tel: 010 353 21 931845. Telex: 75036 



in some valve pre-amplifiers from a 

company in California called Precision 

Fidelity, we brought a lot of secondhand 
"cult" products like Mclntosh and Marantz 
old valve equipment. Basically I was doing 
it for friends.' 

Ricardo started the business in a more 
serious way by founding Absolute Sounds 
in 1979, with the very much-loved but very 
expensive Koetsu cartridge. 

'There was a certain fear in the dealers 

that they really were not supposed to look 
at any new venture at that end of the 

market. The price points were a bit obscure 
for certain dealers, and at least some of 
them were completely shocked about it. 
But a few dealers started looking at the 
Koetsu as a serious proposition. At that 
time, htok didn't exist so you had all the 
Fidelity Research arms, or you had the 
Grace, which funnily enough matched the 
Koetsu sound very well. The Koetsu sort 
of turbo-charged and polished a Linn 

Sondek, gave it that extra bit of sparkle and 
energy.' 

Even in 1980, the wooden-bodied Koetsu 
cost £500, an unheard of sum for a cart­
ridge in those days, but was still able to 
score a recommendation in Hi-Fi Choice1 

Ricardo can with some justice claim that 
he educated people to spend more on a hi­
fi system. 

'It was not acceptable to think over 

£2000. It was socially accepted that you 
could spend it on a kitchen, on a car, but 
hi-fi? -no. But there are a lot of people 
that can afford to buy the best, and that's 
what I really went out to do, to form a 
company that would, under one roof, 
select, really with criteria that had never 
been used before, the very best that was 
available.' 

Of course, putting a good system together 

is not just a matter of collecting together 
the most expensive equipment you can 
find. 

'Let's assume that you've got a very good 
pre-amplifier, a very good power amplifier, 
a very good turntable, a very good . .  
whatever, in all fairness, you think you 
should add all those components together 
and you should get the greatest system 
available. Well, it's not true. it's absolutely 

wrong - I can take £20,000 worth of 
components, and make a system sound 

worse than a £500 system -it's very easy, 

it's just a question of interfacing. Obviously 
this is one thing that Linn and Naim were 
doing extremely well, they were proposing 
a complete package that had been cali­
brated by professional people. Well, I was 
doing the same except that I was not 
directed by designers, or by the company, 
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I was doing it the nasty way, which was 
selecting the good from the bad, but with 

finished products that existed already in 
the marker. 

'I think that a good hi-fi system should 
be one that one can enjoy over all sorts 
of conditions -in a bad mood, in a good 
mood, with friends, with no friends -so 
you can turn it on and it's giving you that 
same degree of energetic enjoyment. 

'I tend to get a bit away from the sort 
of concept where you sit between your 

speakers and you wonder whether some­
thing is transparent or something images 
perfectly, or if the violin is in the proper 

LECSON- THE STYLE 

OF THE SEVENTIES 

position. Because obviously, that is a very 

satisfactory and maybe a very aesthetic way 
of looking at the sound stage, and my 
systems by the way, do all these things, I 
believe, the best-but l go a degree above 
that and I just say, well OK, the musicians 
are all there on the stage, but what I want 
is a good, rich musical tone to burst into 
the laps of my I isteners or my friends. l 

want my systems to burst with musical 
energy, and that's what I challenge my 
systems to do. To bring the music into the 

rootn.' 

JACOB ZELINGER 
A Canadian by birth, Jacob Zelinger has 
lived in the UK for IS years, since his 
university days. He started the Automation 
Sciences Company in 1983, and now 
distributes an extremely impressive range 
of high end American and European 
products. 

'Actually, my initiation started very high 
up - my first system, in the early 1970s, 

consisted of a Linn Sondek with an old 
Oecca FFSS tonearm, a variety of 
cartridges at the time, moving-coils and 
magnets - and I was feeding that into 
Lecson pre- and power amplifiers, which 
in terms of their sound quality were very 
fine for the day, and Spendor BC3s, which 
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in their day were a wonderful speaker. 

'The British equipment of the early 

1970s had an inherently musical charac­
teristic which had in my opinion been lost 
towards the latter part of the decade. 
Designers seemed to be aiming for sounds 
which I felt to be unreal, what I call hi-fi 
sound, which has elements of brashness 
and harshness; images are artificially 
projected forward, it's flat and non­

dimensional, tone quality tends to lack 
refinement and timbral discrimination. Of 

course, I'm not saying that all companies 
followed this avenue. 

'One factor is that most people do not 
know what the sound of real music is 
actually like, and the kinds of sounds they 
were producing were not in my opinion 
related to the sound of music. And that 
is because they got too involved with 
listening to the equipment, and judged 
equipment on its own terms rather than 
against an absolute standard -which is, 
of course, live music. 

'li"o, and l think this is a more profound 
reason, the kinds of sounds that people in 
the I970s were beginning to think of as 
musical are not necessarily the ones that 
I value. If you take a pianist, the kind of 
sound you hear in a concert hall today is 
very percussive, great clarity, a lot of conrrol 
and rather limited tonal colours, but 

everything is quite clearly defined. Com­
pare that sound to the piano playing of 

certain pianists in the 1930s, '40s or '50s 
- I could maybe name Artur Schnabel, 
for example-you'll find that the kind of 
sound they produce is not the same. They 
play more or less the same instrument, and 
it's not a matter of interpretation, simply. 
It's a matter of growing up with a tradition 
of sound which embodies values which one 

could say are elements of humanity, 

warmth, depth of feeling. 

'W hen you look back to the Oecca late 
'50s or early '60s recordings, and compare 
them to what many of the companies are 
producing today, the sound now is hard, 
sharply etched, artificial, with very little 
roundness and l would say very little 
musical sense or musical realism .' 

How close can you say hi-fi can now get 
to real music? 

'On solo instruments, or solo voices, l 

think you can recreate a remarkable 

illusion of reality. But on larger scale works 

it's virtually impossible unless you have the 
space, and even then I don't think you 
would manage it, it would be very complex. 
But the better the system, the less you have 

to fill in, the less mental or imaginary effort 
is needed to fill the gaps, and this means 

of course that you can worry less about that 



If you can't tell whether it's a Bechstein 
or a Steinway, it isn't a Wharfedale. 
When a famous concert pianist insists 

on playing a Bechstein rather than a 
Steinway (or vice versa) , we think that you 
should be able to hear why. 

So we've removed all traces of distortion 
that would blur the differences between 
one famous piano make and another. 

The result is our newest medium­
sized loudspeaker, the Wharfedale 507. 
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Its bass unit has been 
developed from our expensive, 
award-winning 708 model. 

With rigid magnesium 
chassis and mineral f1lled poly­
propylene cone, this unit is 
assembled on our patented 

Build Ring to the same minute tolerances 
as any fme musical instrument. 

And the 507's aluminium-domed 
tweeter is equally sophisticated. 

Metal domes produce an unequalled 
combination of sweet sound and high output. 

They're usually found in speakers 
costing a great deal more than the 507 s. 

But consider this. You can hear the 
world's most famous makes 
of instrument whether you're 
seated in the most expensive 
stalls or the upper circle. 
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Q Shouldn' t it be the same 
when you listen to Britain's 
most famous make of speakers? 
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and it's more enjoyable to listen to. Then 

people say "That sounds effortless", and the 
difference between equipment which is 
really high end, and something which is 
very very good but not completely right up 

there in the top league is often this quality 

of effortlessness. 

'My first entry was with Burmester and 

van den Hul, and I believe that their 

products do represent the best Europe has 

to offer in particular areas: 
In taking on Conrad Johnson, you must 

have though that valves had something 
that solid equipment couldn't give? 

'Let's face, valves do do something very 
special, but the gap between valves and 
solid state is closing very fasr: 

Are you thinking in terms of trans­

parency and dimensionality, those kind of 

things? 

'Yes, the main thing is that one is looking 
not for cardboard cut-outs but three­

dimensional images, with varying degrees 
of depth - but generally, there are many 
fine developments in solid state amplifiers. 
I would think that within a decade, there 

will not really be any more valve amplifiers 

being produced, because there will not be 

any need to: 

W hat you really have to do must be to 

assemble systems which work well, and 

that must be difficult? 

'Sure, it's taken us three years to complete 
an audio chain, and the main reason is that 
we've been striving to find a loudspeaker 
which would do justice to the rest of the 
chain, and we feel we've found that in the 

Infinity Reference Standard Series: 

BRIAN SMITH 
A relative newcomer is Brian Smith, who 

founded Presence Audio just two years ago 

and currently distributes more than a dozen 

product lines from Europe, Japan and the 
UK. He'd spent 25 years in the motor 
industry, latterly in Public Relations, but 
in 1983, after a heart attack, he wanted 
to find a way of working from home. A 
series of coincidences led him into the hi­

fi business. 

'I owned a set of Beard amplifiers, and 
I asked Bill Beard what speakers he 

recommended. He said, "well, I think 
electrostatics are the best speakers you can 
get, and the best electrostatics I've heard 

are Audiostatic, made in Holland" - so 
I said OK, where are they? The importer 

had been Tresham, and they had just been 
taken over by Tannoy, who weren't going 
to bring in speakers to compete with their 

own. Eventually I tracked a pair down at 
Jack Lawson's, the Music Room in Glasgow. 
I went up to hear them and thought they 
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were superb, an absolutely superb loud­
speaker. Jack said that it was a great pity 
that no-one was importing them, because 

there was a market for that sort of speaker 

at that sort of price. 

'And that set my wheels in motion. I 

tracked down the manufacturer, and I 

ended up buying a pair of Monoliths and 

a pair of Hybies and bringing them over 

here to starr off. 

'I took on Jecklin Float headphones in 

November 84. They became the second of 

what I call my "resurrection jobs", because 
I'd had to resurrect Audiostatic from a 
failure, and now here was Jecklin, having 

had an unfortunate series of distributors­
the dealers were saying are they going to 

be available or aren't they, and what's the 

price going to be, and all the problems . 
but by using my PR experience and making 

models available for review, I began getting 

editorial coverage, and that produced the 

enquiries at the dealers and it began to pick 
up again. Since then, Jacklin has been 

excellent. The dealers say that if two 
people come in together, the other person 

laughs when he sees somebody wearing 

them, but they only listen for ten seconds 

and then they 're sold on the sound quality. 

After all, nobody sits in front of a mirror 

looking at themselves when they 're listen­
ing to headphones at home!' 

Last year Brian became UK distributor 
for Decca cartridges, which had never gone 

out of production but had become virtually 
unobtainable in the UK. 

'In about March 1985, I was visiting 

Kevin Walker at Harrow Audio. He said, 

"Oh, you might like to try this" and 
handed me what I subsequently found out 
to be a Decca SufJer Gold, an early version. 
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It had just been introduced and was being 

sold then for exporr, they were doing 
nothing with it in the UK. 

'A distributor should handle everything 

for the manufacturer. If you could think of 
Decca, instead of being here in England, 

as being made in France, then everybody 

would understand. I buy the products from 
them and I deal with everything for the 

UK market. That's the situation that I 'm 

in with them now, although they happen 
to be in Britain. They don't have any sales 
and marketing people, no PR, advertising, 
nothing. They 've only got manufacturing 
people and an accountant. So they need 
a distributor. 

'I'm a newcomer to the business, but it 

seems to me that there have been two 

significant things that have happened over 

the last ten years, that have led Britain into 

the high end. One was Linn/Naim, taking 

people up on the first step, which was then 
considered the high end, if not any longer; 
then Ricardo, taking them on the next step 
up. and without those two things, I don't 
think I'd be here at all, there just wouldn't 

be the market. The British public had to 

be educated that there was a better sound 

than the Thorens and Quad and whatever 

was the best system then. People like me, 

who've come along later, have to thank 

Linn/Naim and Ricardo for setting the 

pace and opening up the marker: 

FUTURE GROWTH 
Distributing high end equipment can be 
a profitable business, given careful choice 

of lines and a following wind- though the 

distributors' margins are not as great as you 

might think. Ricardo, who now has an 

extremely strong product line-up, thinks 

that in spite of a weak pound and the 
generally disastrous state of the UK 
economy, there is still room at the top: 

'I believe the market will steadily grow 
for two reasons. One, the systems will 

sound so good that people will want to own 
them- and it's always been my philosophy 

that if the system is really good, you should 
be able to pull a guy in from the street and 

say hey, listen to this, and the guy falls 

instantly in love with hi-fi. And that is to 
me a good criterion. Secondly, the need 

for quality - now there is a tendency to 
own not so many things, but to own 
something that will last: 

Despite the success of Absolute Sounds, 
he is not complacent, but like all the high 

end distributors continues the search for 

better and better products to improve his 

systems. As he says - and this a typical 

Ricardo-ism - 'We must not sit on our 

laurels '. 
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DEFINITIVE 

PERFORMER ... 

T he SME Series V precision pick-up arm 
establishes new reference standards of 
engineering and sound quality. 

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

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

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

SME Limited 
Steyning, Sussex BN4 3GY 
Telephone: (0903) 814 321 
Telex: 877808 

The best ptck-up arm in the world' 
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!5 HEATHFIELD, STACEY BUSHES, MILTON KEYNES 
!K12 6HR. TEL: (0908) 31 7707 

IMPUFIERS 

IAB20 25x25 watts RMS £109.90 

IAB20BX 25x25 wons RMS £139.90 

IAB40BX 40x40 wons RMS £189.90 

IAB70 60x60 watts RMS £315.00 

18870 60x60 wons RMS £245.00 

IC870 Preomplifier £245.00 

IUNERS 

RT820L FM/LW/MW Analogue £74.90 

RT830L FM/LW/MW Analogue £99.90 

RT850L FM/LW/MW Digitol-16 Presets £149.90 

CASSEm DECKS 

<0830 Dolby/Metal, son touch £94.90 

IURNTABlfS 

<P830 BID. man inc. AT 11 OE cart £129.90 

<P850 BID. man exc. cart £179 90 

LOUDSPEAKERS 

RL850 Block 75 wons, 2 way £109.90 

HI Fl CABINETS 

RKBOOM £79.90 

RCTEL..ro · 

RAB20 

affordable 
performance 

amplifiers 

RAB20BX 

RAB40BX 

Best Amplifier under £250. 

Grand Prix Award Hi-Fi Product of the year. 

" All of the£ 139.90 this amplifier costs goes into high quality 
components, rigorous quality control and the avowed intention to 
degrade the original signal as little as possible. Rotel have provided 
hi-fi enthusiasts and the casual buyer alike with an amplifier to 
take your breath away_,, 

Listen for yourself 
For your nearest Rotel dealer phone Rotel (0908) 317707. 
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EXPERTS' CHOICE 
P

rofessional hi-fi reviewers might 
seem to have an enviable time 
of it. After all, aren't they sur­
rounded by mountains of free 
equipment, and able to indulge 

themselves with the most wildly expensive 
products they can find? Can't they just pick 
up the phone and get hold of any wonder­
ful piece of technology that takes their 
fancy? 

Well, not really. Manufacturers do not 
shower reviewers with gifts of free equip­
ment-in the case of true high end items, 
the manufacturers or importers will think 
very carefully before loaning equipment in 
the first place. Once the review is over, they 
will want thier product back, because no 
manufacturer can afford to give away ex­
pensive items of stock. Although a slightly­
used review sample cannot be sold to the 
public as new, it can still serve as a 
demonstrator at exhibitions or dealers, or 
do the rounds of other reviewers. So the 
equipment that reviewers want to keep, 
they almost invariably have to buy. 

By parting with hard-earned cash, re­
viewers are putting their money where their 
mouth is. Their own purchasing decisions 

must be seen as more telling than even 
their strongest recommendations in print 

- which is why we felt it would be in­
teresting to ask our major reviewers to talk 
about their own equipment. 

There is a proviso here, which is that 
whereas the hi-fi enthusiast or music lover 
chooses his system purely for enjoyment, 
the reviewer must use his equipment as a 
reference for evaluating other products, and 
this may involve factors other than his own 
personal taste in sound - but, of course, 
it only increases his obligation to maintain 
the best system he possibly can. 

lt is sometimes surprising but always re­
assuring to find a strong measure of 
agreement between reviewers on the most 
significant products, and this certainly is 
the case with Choice authors - even 
though, for reasons they will explain, the 
systems they run are very different. 

mlTHELINN/NAIM� 
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C 
urrently Choice's cartridge 

reviewer, Paul Messenger 

now writes extensively on 
professional studio and 
broadcasting matters too. In 

the 1970s, he was one of the first reviewers 

i-fi 
reviewers spend 

their time assessing 
equipment for 

others- but what do 
they use themselves? 

to adopt a Linn/Naim system and despite 
extensive experience with other products, 
he has stuck to it ever since. Even the Linn 
system's fiercest detractors could hardly 
deny its significance in the development 
of the UK specialist market, so Paul's 
system seemed a good one to start with. 

'It's an ongoing development programme' 
he said with a smile. 'The record deck is 
a Sondek, lrwk and Karma, which feed an 
unspecified Naim pre-amp . . basically a 
12 but with Series 5 mods that were put 
on recently '. Among an imposing stack of 
black Naim boxes are the latest NAXO 

electronic crossover and three old Naim 
250s, which feed Linn 1sobariks. Paul 
turned on the radio to demonstrate the 
Naim NAT 01 tuner ... a BBC voice: 'You 
heard him shuffle his papers? 

'The only other speakers that have really 
stopped me in my tracks and made me 
wonder were the Scintillas -they are still 
a bit expensive to say the least, and I 
haven't got the sort of room for them 
anyway. 

'As I see it, you've got two main strands 
of hi-fi philosophy, one of which is to try 
and recreate the experience of going to a 
concert, in terms of capturing the entire 
acoustic, and reproducing that in the 
home. You can either orient your hi-fi 
system to doing that, or you can orient it 
to give you the most out of musical source 
in terms of musical communication, that 
is the "information" approach -and this 
system certainly follows the latter 
philosophy. Most of the music I listen to 
is multi-track, with little coherent recorded 
acoustic, and therefore the live experience 
doesn't really exist for most of the music 
that I play. I think if one is into classical 
music exclusively, there is a case for going 
the other way, although I do find classical 
music works better for me on this sort of 
system, because I don't find it as com­
municative, inherently, as say rock music. 
And this sort of system works very nicely 
on rock in general, where the balances are 
always hyped-up and strangulated in the 
recording process. 

'The system tends to teeter on the edge 
of being harsh, but it's still the most 
communicative thing that I 've heard short 
of having the six Naim mono '135s. It's 
very solid, it has remarkable bass, it has 
slightly weird stereo. It has an uncanny 
ability to focus solid images, although it 
doesn't lay out the classic stereo sound 
stage in the accepted way. it's exceedingly 
"fast" and it goes for the integrity of the 
individual instruments, in preference to the 
integrity of the ensemble, I would say, so 
that a single instrument retains very good 
bandwidth integrity, bass to treble, that is 
it sounds very solid and very fast and very 
together, rather than the entire sound stage 
attempting to do that. 

'As a subjective reviewer I can justify the 
tri-amp system on the grounds that I don't 
make many mistakes with it . Generally, it's 
a very reliable indicator. It has its own dis­
tortions, but you learn to live with them. 
1 wouldn't claim it's got the least coloured 



SANSUI PURE HI-FI 
-THE BEST HI-FI TO BUY . 

AUG-30X AMPLIFIER £179.90 inc. vat. 
Sansui have developed the AUG-30X amplifier with emphasis on sound quality. 
This powerful partnership of sound and features represents real value for money 
and faces its competitors head on. 

TU-D 99X TUNER £229 inc. vat. Best Buy, Hi-Fi Choice. March 1 985. 
"With a front rank sound quality and a very strong RF performance, this is clearly 
a fine tuner design. Suited, with the 'local' switch, to both fringe and high strength 
locations, a versatile performance is offered". 
Conclusion. "The TU-0 99X represents very good value in its price sector, and 
qualifies for a Best Buy rating." Hi-Fi Choice. 

PCV-1 00 COMPACT DISC PLAYER £259 in c. vat. "This player offers a good 
sound quality for the money, together with a competent transport, claiming fast 
access times. In common with other related models, the new PCV-1 00 has no 
difficulty in gaining a recommendation in this issue and in view of the latest pricing 
wins a 'Best Buy' rating." Hi-;Fi Choice. June 1985. 

A great many people soy nice things about our pure hi-fi. But when the experts 
come up with words like 'excellent'. 'versatile', 'awesome' even, we're especially 

pleased. And when they odd to that the all-important words 'Best Buy' we know 
we're getting it right. See the reviews. Check out the performance. 
Compare the prices. Then buy Sonsui and you'll be getting it right too. 
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midband and presence region or the finest 
stereo on the market! No, it's a very reliable 

and revealing system. It's too revealing in 
many respects for the average domestic 

user, I think. I don't recommend people to 

purchase it as a rule because it's a little bit 

too sensitive to the state of tune of the 

whole system. Today it's not sounding its 
best, and it may be the stands settling or 

it may be a question of pulling the cables 

out and plugging them back in again. It 

needs a little too much tweaking to keep 

it au point.' 

Though for many years the Linn/ aim 

PMS rri-amp has been about the most 

expensive possible UK systems, current US 

imports make its asking price of around 

£5,000 seem quite run-of-the-mill. It could 

be said that the rea! high end begins with 

products above this system price level, 

which by and large reject the 'communi­
cation' dogma expressed by Paul. Instead, 
they embrace the classic ideal (stated by 

Quad) of 'the closest approach to the 

original sound', and aim for new, previously 

undreamt of levels of 'concert hall' realism. 

�THE REAL 1HIGH END'� 

A
leading hi-fi designer and 

consultant, Martin Colloms 

is currently responsible for 

reviewing amplifiers, loud­

speakers, CD players and 

turntable systems in Hi-Fi Choice. Martin 

is a committed and enthusiastic user of a 
true ' high end' reference system. 

'Components in the reference system are 

chosen for personal enjoyment, but also to 

provide a continuing standard against 

which to judge other equipment. I try to 
choose the components to be as near to 

the state of the art as I can afford, and 

maintain a level of compatibility between 
those components, such that it allows me 

to substitute improved components at a 

later date and still hold its essential 
balance. So there is an underlying element 

of reference, of continuity. 
'Running a high-end system is very 

helpful in that it is a continuing reminder 
of the sound quality of the test programme 
that you use - it tells you very much 

what's on those records and what is then 
missing or altered by less expensive 
equipment. The components in the system 
are very much references in their own right. 

'The Magneplanar MG/1/ is a large bi­
directional open panel speaker of very low 

coloration, and its key feature is a complete 
lack of box in its construction, which is 

immediately audible in its sound, and that 

is very useful for assessing, if you like, the 
boxiness and ordinary imperfections of 

conventional loudspeakers. 

F 

'Two other speakers that I use with the 

high-end system are the Spendor SP I and 

the Celestion SL600. The SL600 is 

particularly valuable for analysing subtle 

detail in stereo image. It produces stereo 

images of remarkable focus and coherent 

sound, and it's proved very useful for 

listening tests. I use custom stands for both 
these, with spiked feet. It's worth spending 
a fair sum of money on stands for speakers 

of that quality. 
'My current preferred pre-amplifier, 

which as all of these choices are is partly 

dictated by cost, is the Conrad Johnson 

Premier Three, and I find it to have the 

clarity and stereo properties and 
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transparency of pre-amplifiers at rather 

higher prices, and it's one of the best in 
its price range that it's possible to buy. I 

feel that it has a distinct advantage in 

transparency and depth compared with 

solid-state pre-amplifiers in its price range. 

It seems to be neutral and consistent; it's 

quiet, and I just like the way it works. I 

find the single box a convenience. 

'The power amplifier, which has given 

very good service for some time now is the 

Audio Research DJ/5 Mk 11, which has 

really extraordinary bass performance. For 
a valve amplifier, that's perhaps a surprise, 

but it has very firm, tight, extended bass, 

and it gives excellent stereo. It's a neutral 

amplifier, it's a good workhorse, and it's 

been very valuable in making comparisons 

with other product. It's sufficiently 

powerful for any conceivable use. 

'On the CD side, the Sony CD-P552/ 

DA-S702 has stood the test of time; it 
continues to rate as a high quality reference 
player, and it was the first of the two-unit 

players with care taken over sound quality 
as a major directive of design. The '702 

was one of the first to show that CD could 

have stereo depth. It's also very well 

equipped in terms of facilities and remote 

control, which is very useful for test 

purposes, cycling back, repeating tracks 
and so on - it's a very consistent sound 
source. The tuner, which I use less than 

the other sound sources, is a Sansui TU­

D99X, which as tuners go has very solid 

stereo performance, very low distortion and 

good selectivity. 

'On the analogue side, it's a traditional 

choice of Linn LP/2 turntable in the latest 

form with the new subchassis, and this con­
tinues to set a very high standard in its 

price category. If you want a better sound 
than this you have to spend a great deal 
more for a turntable. Its special virtue is 

that it has an arm mounting system which 
is compatible with a number of high 
performance rigid-tube arms, including the 

lttok and arms like the Zeta, and especially 

the new SME V, which I now use on the 

Linn with very good results. In the SME 

V, the van den Hul MC/0. cartridge is my 

current favourite, and this has a very good 
combination of tansparency and stereo 
depth with good dynamics, and a neutral 
tonal balance - again, a useful reference 
cartridge, it doesn't appear to add any of 

its own character to records that it plays. 

'When I moved my system to the speaker 
end of the room in order to minimise cable 

lengths, having discovered that the shorter 

the cables the better the system sound, I 

found that my hi-fi cabinet suffered from 
shock and vibration to the extent that the 
Linn was almost unusable- so I was forced 
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to take a wall shelf seriously. In fact I use 
a fairly inexpensive one, made by Target. 
It's attached directly to the wall with just 
the Linn on it. I found it gave unexpected 
benefits, and the sound is more stable and 
is cleaner than anywhere else I've used the 
Linn. So I'm now a strong fan of wall 
shelves for turntables.' 

�THE CD APPROACHil 

A 
valued contributor to Hi­

Fi Choice is David Prakel, 

who reviews the Celestion 
SL6S loudspeakers in this 
edition. A classical music 

enthusiast and record reviewer, David's 
record buying propensities are such that he 
used to describe himself as 'a vinyl junkie', 
but his strongest addiction now is to CD. 

'For pleasure listening, I do spend more 
time listening ro CD now, because in a way 
I've got the things I want on LP- I've got 
the core of the things that are never going 
to appear on CD, but the new releases, the 
things that you really get excited about 
(sometimes!) are on CD. 

'I think the Meridian Pro CD player I'm 
using at the moment (on loan) is getting 
the last ounce of performance out of what 
is actually an interior decoding system. 
The thing I don't like about the Meridian 
is its bottom end performance, and the lack 
of convenience. It sounds crazy but, when 
I'm doing CD reviews for Hi-Fi News they 
demand to know the timing of the disc, 
and there's no way that you can find that 
from the Meridian! Manufacturers have 
improved the access and given you 
indexing features, which are actually useful 

- never thought they would be, but they 
are. It's more than just convenience, I 'cl say. 

'The turntable is a Linn, with Fidelity 
Research FR-64FX arm, and Koetsu Black. 

The FR arm fulfils both a work and a 
pleasure requirement. It's good enough to 
give me satisfaction for listening outside 
work, and it is also relatively unfussy with 
the kind of cartridges I end up reviewing, 
though it's nor suitable for high­
compliance magnerics. It's relatively 
neutral, it's got a soft bottom end, it's 
generally a soft-sounding arm, a bit limited 
in its dynamic range. The other thing is 
that I use the very heavy counterweight 
with the Koetsu - that 250g brass weight 
that looks like a baked bean can. It 
changes the effective mass of the arm 
ideally for the Koetsu. Mine isn't the latest 
Keotsu Black K bur I've just got so attached 
to the sound of rhar one that I don't want 
to do anything with it. 

'As a student I spent my ill-gotten grant 
on buying my first Linn, in 1972 I think, 
and have owned one ever since. I'm just 
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used to the sound of it. I know it's not 
perfection - having had the Goldmund 
in here, which was the nearest thing to 
masrertape I've ever heard. But at about 
£10,000, you're talking bankruptcy! 

'I think this is the Linn number seven. 
One was nicked, and the others become 
faulty for various reasons. The problem 
used to be that any time anyone visited 
you, they'd say 'Your Linn's not set up 

properly - let me have a go at it'. Now, 
the Linn is an excellent piece of 
production engineering, but in those days 
it wasn't - it was a superb bearing with 
bits around it that happened to work. But 
now everything about it is great, they have 
sorted it all out. This one I've owned since 
about 1980, but it's had all the bits done 

- it's been Nirvana'd, Valhalla'd and 
blessed by the Pope! It comes with psychic 
barbed wire ro keep gurus off. 

'The rest of the system is the Audiolab 
8000C pre-amp and 8000P power amp, a 
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pair of Celestion SL600s, and various 
"visiting" Compact Disc players. I actually 
own a Marantz CD63, which I've partly 
rebuilt, but with rhe speed at which CD 
is changing, it's almost ridiculous for me 
to invest in a new one at this moment. I've 
had both the Sony '552 and the '502. I'd 
happily live with the '502, in fact I did do 
so for six months. A lovely player. The 
Akai CD-M88 was getting there, with a 
clean, powerful sound, but it was just too 
bright really.' 

A busy reviewer, David's choice of 
equipment has to be practical: 

'My equipment is switched on for the 
news at 8 o'clock when I get up and it gets 
switched off at 1 o'clock at night, and so 
every day it has a constant duty cycle. I r's 
got to survive. For example, if I had to buy 
an arm today, I'd probably buy a Rega, 
because it's so neutral, so unfussy and so 
nice and clean. But you're stumped with 
the Rega for changing cartridges, and I 
make my living changing cartridges! 

'The tuner is a Maranrz ST7 - it's the 
last of the great analogues. It's been back 
to Maranrz twice for re-alignment and 
come back sounding so nice I don't want 
to part with it. There's only one other 
tuner I've lusted after and wanted to keep, 
and that's the Hirachi FT-5500 Mk Il, 

which is a superb tuner and in my view 
about the only one that's significantly 
better than the ST7.' 

Can you sum up what you look for in a 
system I 

'If the system isn't altering tonal qualities 
of instruments and isn't altering per­
spectives in things that I know, then the 
chances are it's going to get other things 
right, like the dynamics. The more you can 
hear, the more right it is as far as I'm 
concerned.' 

CASSETTES COUNT 

��tt�"'Too�� .4�� � 

A
s a dedicated and experi­
enced technical reviewer, 
Noel Keywood has an unri­
valled knowledge of cassette 
decks, which he currently 

rests for Hi-Fi Choice. He listens for pleasure 
to all three programme sources though. 

Noel has recently purchased Quad 
ELS63s: 

'In some ways speakers are rhe most 
important and the most difficult thing. I've 
found that all loudspeakers annoy me in 
some way or other - I've never gone 
berserk over any, and I usually find con­
ventional loudspeakers a very disappoint­
ing experience - which is why I settled 
with a non-cone non-box design. Cone 
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loudspeakers are deeply and fundamentally 
flawed. If I were designing a speaker I 
wouldn't consider using cones. 

'After I reviewed the Quads I felt I just 
couldn't let them go back out of the door! 
They have properties that nothing else can 
touch. What you find, very interestingly, 
is that every loudspeaker manufacturer has 
a pair of Quads - and I mean including 
Japanese speaker engineers. 

'First, they are totally coherent from top 
to bottom, free of discontinuity - you 
don't feel individual drive units. They are 
free of peaks, they don't have a 'character ' 
in that sense. They don't have any sort of 
bass boom or enhancement. They start and 
stop absolutely perfectly, stopping 
particularly -the lack of overhang is quite 
phenomenally different from dynamic 
loudspeakers, and it gives you a genuine 
form of clarity rather than an artificial or 
contrived effect. There is no distortion and 
little coloration. They give you an 
incredible insight into the musical pro­
gramme, which is why they are true 
monitors, but they achieve it without 
artificial emphases such as a raised treble 
or upper midrange. They are completely 
smooth -the treble is if anything slightly 
reticent. lmaging is unmatched. 

'Bass is a drawback. The bass is 
dependent on the size of the room and the 
amount of cancellation. Small rooms 
cancel bass quite heavily because the 
return energy is so strong. I find them 
adequate in my lounge bur if they aren't 
away from the wall, up off the floor and 
in a good room, driven by a good amp, they 
can sound rather poor. But this is a 
relaxation system, I don't do much 
assessment of other equipment through it 

- that would be contentious, but no more 
so than assessing bass through any small 
box speaker, as some people try to do, and 
believe they have true bass, which they 
don't! 

'There's always been some difficulty with 
amps for the Quads, but I have found the 
Myst Tma 3 to be a nearly perfect match 
in numerous ways. It is very slightly bright 
and perhaps there isn't a lot of weight in 
the lower bass. But it is a very nice sound 
and it is entirely satisfactory. I don't have 
to query it. It works in an almost symbiotic 
way with the Quads. 

'You have to realign your expectations. 
They are getting things off records that 
other speakers truly have no chance of 
achieving (by this I mean because of the 
mass of the cone, distortion and other 
problems). You do get the feeling all other 
loudspeakers really are incorrect. Others 
tend to be a representation of the music, 
not the music itself. 
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'The disc front end is the Lux PD-300 
vacuum platter deck, Rega RB300 arm and 
a variety of cartridges-usually an Audio­
Technica AT31 E. I could go on for reams 
about top-end cartridges: 

For evaluation purposes, Noel uses the 
Lux or Linn or.pther turntables on a 2cwt 
sandfilled shelf in his lab. Bur what about 
the problem of dust pressed into the other 
side of the disc by the PD-300's vacuum 
effect? 

'You just have to keep the platter very 
clean, in fact clean it before each playing 

-I keep it spotless. But then LP players 
should be kept spotless and absolutely free 
from dust anyway. 

'I've got this belief that disc is completely 
coloured, and rather artificial - you can 
find an infinite number of combinations 
that are interesting and very satisfactory to 
listen to- every manufacturer has what 
they consider to be best and correct, but 
only best or correct in their particular 
terms. 

'The CD player I 'm using now is the 
Akai CD-M88, which is extremely good 
but is now being overtaken by events. CD 
is developing so rapidly. It looks as if I'll 
have to go in the direction of Phi lips-type 
16 bit oversampling machine when it's 
available. I heard the Marantz prototype 
and was impressed: 

What are the good and bad points of 
CD? 

'Well, depth and dimension ... the bad 
ones sound rather flat. And treble quality 

-the bad ones ?Ound gritty. Philips players 
have their own unique sound, which I find 
rather reticent but still very nice. As a 
generalisation, though, I still prefer to 
listen to LP I do believe that CD has much 
more potential, though to realise it the 
technology has to be improved, and the 
original recordings have to be improved 
too. 

'[ use all three media, and I buy cassettes 
LPs and COs. I often buy one album on 
all three, for my own education-I believe 
that a professional reviewer has an 
obligation to do this. Also I consider it very 
important to be very aware of disc cutting 
and pressing technology, of CD mastering 
techniques and of cassette duplicating 
technology, I visit cutting rooms, 
duplicating houses and pressing plants to 
stay in touch with developments. Some of 
the most rapid development and change 
is taking place in the cassette industry -
it is sad that the hi-fi business in general 
can be sufficiently myopic to ignore this 
fact. Plenty of people only listen to LP, and 
to them CD is a curse and LP is a joke. 
I'm not saying that LP is inferior-I prefer 
it to cassette, and generally, to Compact 



Disc. But I can quite easily get a level 
sound quality from cassette that is very 
acceptable and far about what most people 
would consider typical . 

'Ultimately, though, if the music is good, 
the limitations of the medium tend to 
recede!' 

�LIMITED BUDGET?Ir� 

A
ll our reviewers spend a lot 

of time reviewing and 
recommending less expen­
sive equipment, so we asked 
them if they could suggest 

the best system combinations ar middle ro 

low prices. 
Paul's suggestions remained firmly tied 

to the Linn scheme of things, and he 

mentioned the Rega turntables, Naim 
NAIT amplifier and Linn Kan speakers, 
admitting though, that rhe last named do 
nor suit all rooms or music tastes! 

Martin does run a second, realisti­
cally-priced system, to establish a fairer 
reference when reviewing products in the 
middle marker. lr is currenrly based on the 
Mission Cyrus "11vo amplifier. 

'The Cyrus Ttuo is load-tolerant and gives 

a very clear, dynamic sound quality, a very 

revealing sound-and that firs very nearly 
with the Spendor SP2, Spendor's middle­
sized monitor, which consistently sails 
through blind listening tests. lr's a very well 
balanced combination. 

'The analogue source is the long­
established Heybrook TT2 fitted with rhe 
Rega RB300 tonearm, which was a 

knockout when first released and remains 

a very very good performer. Fitted ro rhar 

is the latest Ortofon MC20 moving-coil, 
a very lively cartridge at a reasonable price. 

Martin also assembles a budget system 

for review reference purposes, this con­
sisting of B&W OM lOO loudspeakers, 
driven by a Rorel RA-820BX or Mission 
Cyrus One amplifier; and a good but 
inexpensive subchassis turntable, the 
Systemdek //X, probably with the Linn LV 

Plus arm including the Basik cartridge. 
'These all work well together and give 

a lively, nicely balanced sound, lots of 
detail, and reasonable depth, considering 
the price territory. Philips' CD/50 CD 

player seems just as good as the more 
expensive Philips players, which have got 

consistently good ratings for sound quality. 
At an even lower overall system price, 

David Prakel's budget system choice would 
be based on the Maranrz PM 151 amplifier 

-he demonstrated this by substituting ir 
for the Audiolabs in his own system, and 
aside from a certain constriction or 
'pinched' quality and lightweight bottom 
end, it stood up to the comparison remark-
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ably well for an under £100 model. Turn­
table would be the Dual505 //,preferably 
the Deluxe, as supplied complete with 
cartridge, and speakers would be Wharfe­
dale Diamond or preferably, Wharfedale 

504 speakers. 

With a slightly different emphasis, and 

ar a slightly higher overall price level, 

Noel's recommendation would be for the 
NAD 3120 or 3130 amplifier - with the 

latter, he feels that NAD have really main­
tained their grip on the budget amplifier 
marker - Rega Planar 2 turntable and 
lannoy Mercury loudspeakers. 

All reviewers would agree that you can 
now get a fairly satisfying sound ar quire 
modest cost. But a true high end system 
will still offer some very special benefits, 
as Martin sums up: 

'Compared with rhe high end system, 
the best middle-rank systems sacrifice some 
degree of stereo depth and transparency; 
ir isn't quite so easy to hear into rhe far 
stage and into the recorded acoustic 
present on good recordings. With the high­
end system, you get a feeling that you are 
almost in the environment of the 

recording, the listening space where rhe 

orchestra performs and you can hear rhe 

character of the back wall and the rear 
spaces behind instruments. With lower­

price systems, the sound stage becomes 
contracted, ir reduces in scale and size and 

the back walls come nearer and begin to 
sound more obscured. Also the dynamics 
of the performance are often reduced 
somewhat - it's nor as exciting or 
involving. 

'A high end system can produce a feeling 

of almost electric excitement - those 

feelings of change and contrast, soft and 
loud, will be reduced with a less expensive 
system. Apart from that most of the 
instrumental detail will be preserved in the 
middle-priced system. 

'You can argue that an "up-front stereo" 

system superimposes a sameness on all 
recordings, which makes them more con­
sistent. The "far space stereo" view tends 
to be more revealing of the differences in 
space between recordings -on the other 

hand, it allows you to appreciate rhe 
different interpretations of rhe recording 
producers concerned. If an engineer wants 
to make an intimate, enclosed, up-front 
sound, the far-space stereo system will 
reproduce ir accurately. But if there is 
character, if there is natural acoustic on 
recordings, the far-space stereo system will 
reveal it and add more enjoyment to the 
performance. lt enhances the feeling of 
"being there" .' 

And that, surely, must still be what it's 

all about. 
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THE ANAWGUE ANSWER 

H 
1-f1 for the enthusiast IS 

about playmg black vmyl 

d1scs. Desptte the subse­
quent appearance of vanous 

alternattves over the years, 

modern hi-fi was a direct consequence of 

the modern stereo LP, and the two remain 

inextricably linked. 

The microgroove vinyl disc, in both 

33rpm and 45rpm versions, first appeared 

about 35 years ago. The first hi-fi boom 

really began soon after stereo discs were 

introduced in 1958. Of course, micro­

grooves quickly supplanted the brittle and 

fragile 7Ss, though the latter are still affec­
tionately retained and played by many col­

lectors. And of course many classic 

performances, cut originally on 7Srpm, 

have been transcribed and preserved for 

posterity. 
Radio as a hi-fi medium received a shot 

in the arm in the late 1950s, when FM 

broadcasting was introduced. Again this 

higher-quality source was originally mono, 

but a compatible stereo version followed 

a few years later. 

The BBC's policy of extensive live and 

serious music meant that radio became a 

major source for the minority of classical 

music listeners. Rock and pop listeners 

(some SO% of the total audience) have 

been better served by the more laissez faire 

US attitude to needletime and station 
licensing. 

When the source is live or from studio 

recorded tapes, FM radio is a worthy 

alternative to LP as a source of high quality 

home music. It is, however, a qualitatively 

different medium, replacing the choice of 

the listener with the choice of the broad­
caster. It has its place, but it is no 

substitute. 

M TAPE FLEXIBILITY 11,1 

T
he mid�Os saw vinyl's first 
real rival appear in the form 

of the Compact Cassette. Be­

ing tape-based, it was much 

better suited to portable/car 

use, and had the inestimable advantage of 

having a recording capability in addition 
to the replay of pre-recorded material. 

Cassette was invented by Philips, whose 
cleverest move was to license other manu­
facturers without royalties. This, more than 

any other factor led quickly to the success­

ful establishment of the system as a world 

standard. After 20 years, cassettes have now 

Digital audio is clearly 
here to stay, but 'high 

end' users so far 
remain obstinately 

committed to 
conventional analogue 
LPs. Paul Messenger 

explains why. 

overtaken vinyl LPs for sales of recorded 

material, with additional enormous sales 

of blank unrecorded tapes. 

Where vinyl has remained almost exclu­

sively a music storage medium, with its de­

velopment closely linked to the music 

industry, the cassette has spread its tenta­

cles into all manner of different fields since 

its inception. These have all served to in­

crease research and improve economies of 

scale in the manufacture of mechanisms 

and the tape itself. 

The cassette tape medium has also re­

ceived a series of distinct major stimuli. 

Some five years after those early portable 

Philips players and their Japanese competi­
tors, Ray Dolby invented his remarkably 

clever noise reduction system, and Du Pont 

introduced chromium dioxide tapes. An 
American company built a high quality 
stereo machine around a rugged industrial 

transport mechanism, and so, at the end 

of the '60s, the hi-fi cassette recorder was 

born. 

By the mid '70s, hi-fi cassette deck 

production was in full flow, while in-car 

units were also starting to appear in real 

numbers. The company car with generous 

fitted extras has probably had as great an 
influence as any other factor upon the 

growth of the market for pre-recorded cas­

settes. 

In the '80s, Sony's Walkman created a 
whole new market for 'personal' players, 

battery portables auditioned through head­

phones, the very best of which could be 

regarded as 'hi-fi'. 'Super-trannies' with 

fitted cassette decks now enliven homes 

and shopping arcades. And at the same 

time cheap personal computers came on 

the scene, and the volume low-price 

examples invariably used adapted cassettes 

for storage of programs. 

The cassette has had some success as a 

hi-fi medium, particularly for creative 
enthusiasts and in countries where the 

radio transmits original material. Histori­

cally, the pre-recorded cassette, has never 

really succeeded in coming up to the 

expectations of the enthusiast, though 

quality has at last started to improve. The 

avoidance of disc surface noise has won 

some converts, but those with good quality 

turntables and cassette decks invariably 

find they can get better results at home. 
The reasons behind this are covered in 

detail by Noel Keywood elsewhere in this 

volume. To summarise, commercial tape 

duplication uses more transfer stages than 

disc pressing, and the horrendous 'loop bin 

master', operating at 64 times normal 

speed, makes compromises which may well 

be acceptable enough for the general con­

sumer, but which do limit the potential 

attainable compared with vinyl. 

lmTHE CD EFFECT� 

W
here cassette may still 

be seen as complemen­

tary to vinyl, the new­

est development in hi-fi 

is clearly intended as a 

straight replacement. Compact Disc, 

developed jointly by Philips and Sony, has 
been around for three years now. lt was con­

ceived as a 'high-tech' replacement for the 

LP, offering the claimed superiority of 
digital sound quality, an absence of surface 

noise and freedom from scratch damage, 

plus the potential for in-car and personal 

applications. 

Record companies were attracted to this 

new replay-only medium. Their hostility 
towards the copyright piracy capability of 

cassettes has never been fully assuaged by 

the profits that they make from musicas­

settes. And they foresaw that compact discs 

would sell at a premium price, margins on 

vinyl having slipped significantly over the 

years. 

Compact Disc may have started to take 

its toll of confidence among the bigger 
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cartridge and turntable manufacturers, but 
any adverse influence so far seems to have 
been offset by the stimulus CD has given 
to the whole hi-fi scene - providing a 

touch of extra interest and glamour around 

the time that the gilt plating of personal 

computing has become a little tarnished. 

The CD format has an undoubted appeal 
for its convenience, consistency, and a 
sound quality that many regard as more 

than adequate. But even its most ardent 
supporter will acknowledge that the need 
to build a new collection of music from 
scratch is tiresome and expensive. Though 
CD is winning its share of supporters, other 
customers have had interest in their LP 

collections re-awakened, and are upgrading 

record playing systems instead. 
Compact Disc is still very much the 

'third format' in terms of availability of 
material, and will remain so for the 
medium term future, until such time as the 
world population of CD machines repre­
sents more than a drop in the ocean of 
record and cassette decks. 

From the consumer perspective, CD 
lacks the capability of making recordings, 

which did so much to establish the Com­
pact Cassette as an alternative to the LP. 
CD looks most unlikely to provide 

cost-effective erasable music storage for 
many years to come, though its future as 
a high density computer storage medium 

is much rosier. It is now possible to buy 
systems to record an optical disk, the 
machinery costs thousands, the disks hund­

reds, and it is a write-once-only operation 

used for computer archiving. Record/erase 

systems do exist, but only in research 

laboratories at present. 

�COMPARISONS �!ii 

P
erhaps most significant of all in 
the context of this book, there 

is no doubt that the 'CD sound' 
has little appeal to a significant 
number of hi-fi and music en­

thusiasts. Whereas one body of opinion is 

enthusiastically welcoming CD as an end 
to pops and clicks as we known them, an 
equally vociferous set is making it quite 
clear that they would much rather listen 
to analogue for its musical qualities, not­
withstanding the odd pop or click. 

Recent experiences of the listening panel 
during cartridge comparisons, provided 

with a CD item as a neutral reference to 
tonal balance admittedly in a system opti­
mised for analogue, is a relevant case in 
point. (Special thanks, by the way, to John 
Farlowe of Exposure electronics for the use 
of his listening room and equipment.) 
Repeated plays brought steadily increasing 
hostility towards the new medium, even in 
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comparison with cheap cartridges used in 
a high quality turntable and tonearm. 

While the absence of surface noise was 
welcome, and the bass in particular was 
clear and clean, the treble was distinctly 
aggressive, becoming fatiguing as the day 

wore on. What initially was an attractive 
'sparkle' became an irritating 'glare' which 

seemed almost to be fighting rather than 
following the music as a whole. 

Though quoting a specific instance, this 
particular experience seems to reflect a line 
of criticism that has been voiced by many 
others besides. Though this is only specula­
tion, it could be that CD suffers from an 
effect analagous to that which the 'loop 

bin master' has on musicassettes, in that 

most discs until very recently have been 
mastered via the Sony PCM-1610, a 
£15,000 professional machine. This has 

now been upgraded to a 1630 version with 
improved high frequency phase per­
formance due to new oversampling filters, 
so we will have to wait and see whether 
this improves the rather disappointing 
results from the medium so far. 

This writer, who has a substantial LP 
collection, would freely admit that his sym­

pathies lie with the analogue LP. The 
reader, particularly one who may be only 
just starting to collect recorded music, 
should take the trouble to make up his or 
her own mind, by making the effort to hear 
the alternatives demonstrated, and by 
taking into account considerations such as 
repertoire and price. 

Today, £200 might be considered a mini­

mum for an LP player of reasonable hi-fi 
standards, whereas CD players now start at 
around this figure, and indeed we may see 
the entry-level CD price drop to £150 by 
the end of 1986. 

The top turntable systems cost anything 
from £1000 upwards, with the sky provid­
ing little limitation on some of the exces­
ses produced beyond these shores (enough 

hyperbole- Ed). One or two 'superior ' CD 

systems are starting to appear, notably the 

Sony system reviewed elsewhere in this 
volume, but the majority of models cost 
under £500, with varying sophistication of 
control functions. 

The success of CD in the market is evi­
dence enough of its undoubted strengths. 
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But to 'go CD' is still taking a plunge, 
necessitating a financial commitment, for 
a player and 25 discs, of maybe £500. In 
the meantime, turntable, arm, and cart­
ridge manufacturers will happily go on sel­

ling devices which can improve the sound 

of an existing collection at a stroke, as well 

as being easier on the pocket. 

THE VINYL IMPERATIVE 

D
espite the protestations of 
the apostles of CD, there's 
not the slightest chance that 
vinyl will ever go away, and 
certainly not quietly. It is far 

too deeply entrenched, with billions of 

examples covering a repertoire that must 

be in excess of a million. In my town alone 

there are now as many secondhand as new 
record shops. 

The irony is that CD was originally con­
ceived more than a decade ago. The stand­
ard it achieves is probably more or less 
comparable to that which vinyl was 
capable of at that time. But ten years of 
enthusiastic development by hi-fi 

specialists has meant that the very best 
analogue LP systems make CD sound 

embarrassingly bad. 
Agreed, the players and disc mastering 

systems of the new format are in their in­
fancy, but the digital reproduction system 
is essentially a 'closed' one, fitting the 

music to an exact mathematical formula. 

The joy of vinyl is that each successive 
incremental improvement in the replay 

system brings the realisation that there is 
much more information on all the discs in 

one's collection - old and new - than one 
was aware existed at the previous stage. The 

entire collection awaits rediscovery. 
And the bottom line question, which 

will only be answered once CD players 
have properly penetrated the market in real 
numbers, is whether the consumer, who 
has shown he is happy enough to accept 
the standard of the musicassette for its con­

venience over the LP, will really be willing 

to pay a substantial premium for the silver 

disc over either of the alternatives. 
The present arrangement whereby the 

customer can spend £50 or £5,000 for the 
means to replay nice cheap software, 
getting results more or less appropriate to 
his investment, is far too reasonable, 
logical, and defensible to be jettisoned 

lightly in favour of a 'convenient' new 
system with such limited ultimate horizons. 

Having said that, it must be admitted that 
the latest 'high end' players may be ex­
panding those horizons somewhat, and for 
those who are still not content with the 
best that analogue has to offer, these are 
also reviewed elsewhere in this book. 
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AUDIO LAB OR KONSTANT 
AUTOMATION SCIENCES CO, 20 LiTTLE GADDESDEN, BERKHA MSTED, HERTS HP4 IPA . 

TEL (044284) 2786 

D
esigned and manufactured in 
West Germany, the Audio 
Labor turntable is a remar­
kable product whose price is 
so high that it has attracted 

little press attention so far. It costs a basic 
£2,360,_ and only the Goldmund designs 
are more expensive. How can one justify 
the money? Obviously one cannot do so 
on a direct value basis, but a wealthy 
enthusiast may have a good reason for 
acquiring one. In any case, a very good 
sound quality is mandatory, and 
fortunately, when properly installed, this 
is just what the Konstant delivers. Moreover 
its design allows it to do so without the 
need for undue alignment and the results 
are consistent over very long periods. 

Thoroughly engineered, this turntable is 
founded on a massive tripod frame built in 
solid alloy, to which massive horizontal 
beams can be attached via highly secure 
clamps. Substantial arm mounting blocks 
can be fitted to these stainless steel beams 
in the manner of a slide on rails, and before 
tightening such a mechanism allows for the 
fine adjustment of the stylus overhang 
position to be made. 

As a result of its symmetric construction 
and its separately positioned motor unit, 
up to four tonearms can be installed. Two 
had been fined for the review - a SME V 
and a Well Tempered Arm, both equipped 
with matched van den Hul MCJO moving­
coil cartridges. As has been noted, the 
motor is built in a separated cylindrical 
housing which is placed on a shelf adjacent 
to the turntable. Special isolating feet are 
fitted to the housing, while the de 
brush less motor is itself supported on 
damped anti-vibration mounts and 
operates very silently. For optimum 
performance the whole assembly is best run 
on a marble slab, the latter resting on a 
rigid wall-mounted shelf. A suitable slab 
was provided by the agent for review 
purposes. 

Special power supplies are fitted to the 
motor to smooth and isolate supply line 
fluctuations. Smooth acting logic type 
buttons select 33V3 rpm, 4Srpm and off; 
a red LED changes to green when the 
correct speed has been attained. Coupling 

between the motor and the platter is 
effected by a resilient synthetic rubber cord. 

Built on monolithic lines, the heavy 7kg 
platter is milled out of a large alloy billet 
of excellent tolerances, and is mounted on 
a massive l6mm main bearing of superb 
engineering quality. The platter is highly 
inert by virtue of its engineered form, and 
a polished glass mat is used to support the 
record. Good contact with the disc is 
assured by means of a weighted centre 
clamp; it goes almost without saying that 
records must be kept scrupulously clean to 
avoid damage to disc undersides, due to 
impressed grit or dust when clamped down 
on to the glass surface. 

A key feature of the design is the use of 
a damped spring suspension to isolate the 
deck from higher frequency shock and 
vibration, and this proved to be most 
effective, aided by the high suspended mass 
and its non-resonant properties. As a disc 
support system it proved singularly inert, 
and thus free from coloration or resonance. 

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

The high rigidity and high mass of the 
arm mounts raises an interesting question 
concerning the interface between arm and 
motor unit. Fortunately the two am1s fitted 
for test were able to illustrate this point 
nicely and provide us with information as 
to optimum use. Ultra-rigid tonearms such 
as the SME V and related models from 
other manufacturers such as Zeta or from 
Linn in the form of their long established 
lttok all appear to benefit from some degree 
of damped resilience or 'give' in the arm 
mounting. This can provide a lossy 
termination for vibrational energy from the 
cartridge travelling down the arm tube, and 
minimising reflected waves at the arm 
foundation. If the mounting is heavy and 
rigid it may act as a boundary, reflecting 
the energy back into the arm. Such re­
flections are then audible in the cartridge 
output as a loss of clarity and tonal balance, 
or even as an increase in coloration. 

On test we felt that this was occuring to 
a small degree when we used the Audio 
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Labor with the SME V, this determined by 
reference to samples of the same tonearm 
when mounted on the Oracle Delphi and 
a current Linn Sondek LP12. 

Conversely, the excellent WTA seemed 
to perform at its very best on this rock 
steady platform - no doubt due to its 
inherent self-damping and terminating 
properties; the design of the silicone well 
and the resilient foam plastic pad securing 
the well cup. According to our experiments 
with tonearms, the WTA results suggested 
that the Audio Labor was an ideal match. 

---�;;;�;.�,...... 

SOUND QUALITY 
Once the preliminaries had been 
completed, serious listening could 
commence. The following comments are 
in fact based on a fair knowledge of the 
ancillary components used, especially the 
cartridge and the two tonearms. 

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

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

Taken overall it sounded confident, 
neutral and relaxed. This was particularly 
true with the WTA tonearm whose own 
virtues included a relaxed stability, 
apparently less disturbed than usual by the 
oft-encountered mechanical disc imper­
fections. It is possible that improved results 
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could be obtained with the SME V 

following experimentation with some sort 
of softer composite interface between the 
tonearm and the Labor mounting surface. 

-�\t,�LAB REPORT�--
As indeed it should, the Korurant produced 
fine results during the lab testing. This was 
complicated to some degree by its extreme 
weight, including the mass of the marble 
bedplate supplied. Absolute speed was 
highly accurate while the DIN peak 
weighted wow and flutter was superb at 
0.035%, and virtually at the test limit. 
Individual contributions of wow and flutter 
were both very low, and nicely balanced. 
Drift was also very low but the slowing 
under load was a little higher than I should 
have liked at 0.35%, a mild weakness in 
a product at this price. However, the ad­

verse effects were mitigated by the very 
high platter mass, together with the zero 
rotational overshoot defined by the in­
ternal fluid damping paddles. Ultimately 
the pitch stability was to a high order, 
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while start-up was fairly rapid at 4 seconds, 
in view of the high 7kg platter mass. 
Rumble levels were very low though some 
mild motor-related periodicity was evident. 
Apparently based on multiples of 25Hz, 
this minor effect was considered in­
consequential in practice. 

The high overall mass and fine platter 
damping assured us of very good results for 
acoustic breakthrough despite a high 
damping rate on the suspension springs. 
Good vibration isolation was also seen 
though it was not as impressive as for the 
'free' chassis types. The standard Choice 
impulse disc test gave an excellent result, 
free from any frequency-dependent 

erflphasis . 
.... ��i����; ?,!�'d-�"'�"·- · 

CONCLUSION 
If you have the money and the shelf 
facilities, and require a very neutral state­
of-the-art turntable, with superb engin­
eering and facilities for up to four tonearrns, 
then the Audio Labor Konstant should be 
given serious consideration. The Well Tem­
pered Arm was found to work very well with 
this deck, and if several cartridges are 

favoured, it could easily be equipped with 
more than one WTA. The price is sky-high 
but the engineering content, versatility 
and performance all go a long way towards 
justifying it. 

�.flTEST RESULTS�� 
Motor unit 

Type _____ ______ bellt-drive, subchassis 

Platter mass/damping 7kg/avcrdgc+ 

Finish and engineering excellent/excellent 

Type of mains connecting leads ______ 3 core 

Speed options ________ 33/4Srpm variable 

Wow and flutter (DIN peak wtd sigma 2) ___ 0.35% 

Wow and flutter. (LIN peak wtd O.l�Hz/6-JOOHz) __ _ 

____ _ _ ______ _;O.OSS%/0.045% 

Absolute speed em)r _________ 0.07% 

Speed drift, I hour/load v.triation ___ <O.OS%/-0.35% 

Rumble, DIN B wtd, UR average ___ _ 79/-SidB 

Size (wxJxh)/clcarancc for liJ rear _58x43xl6cm/nonc 

Ease of use ____________ _g•ooJ 

Typical acoustic break£hruugh and resonances _excellcnr 

Subjective sound yuali.ty of complete system _wry good 

Hum level/acoustic feedback ___ vcry good/very good 

Vibration sensitivity/shock resistance _very g,xxJ/very good 

Estimated typical purchase pricc ______ J..Z360 
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HEYBROOK TT2 
MECOM ACOUSTICS, KNIGHTON HILL, WEMBURY, PLYMOUTH, DEVON. TEL: (0752) 863188 

W
ith a reputation resting 
primarily on their 
highly successful loud­
speaker designs, Hey­
brook now offer an up­

market pre- and power amplifier combina­
tion as well as the turntable ·reviewed here. 

The TT2 is superficially reminiscent of 
the Linn Sondek, but closer examination 
will reveal that Heybrook have used a 
rather different set of solutions which do 
not appear to derive from any attempt to 
compromise engineering quality or finish. 
At the same time, the TT2 is quite com­
petitively priced if compared with certain 

of the more expensive brand leaders in the 
specialist field. 

A very strongly constructed plinth is 
used essentially of 45mm thick composite, 
only cut away where space is required for 
the a·rm leads, motor and associated wiring. 
Suspended on three multi-rum coil springs, 
the subchassis can be aligned from above, 
via three socket-head bolts fixed by an 
ingenious locking system. The earliest 
models used a subchassis of box-section 
welded steel; this had rather a high mass, 
and was soon replaced by a cast aluminium 
design, with reinforcing flanges around the 
whole of its cruciform shape. 

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

Currently, the TT2 suspension is set on 
the firm side, to provide better control, 
while a fairly stiff short belt has been 
chosen as likely to minimise wow effects. 
The main subchassis modes are in the 4.5 
to 5Hz range, and correct arm lead dressing 
offers good control of the higher frequency 
rotational modes. 
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Arms tried with the TT2 included the 
Linn LVX and the Alphason, but perhaps 
the most obvious choice was the Rega 
RB300, the two products complementing 
each other on grounds of their fine 
engineering and value. 

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

DIN B weighted rumble was very low at 
almost -80db, but spectrum analysis did 
show some moderate motor related mech­
anical frequency components, specifically 
at 100Hz and 200Hz. The latter however 
measured at -78dB and in consequence 
was quite harmless. 

R N T A B 

-�����·�--­
SOUND QUALITY 

L 

On audition the latest IT2 was felt to offer 
an improvement over the earlier version, 
notably in terms of better exposition of the 
dynamic contrasts in the music. 

Pitch stability, rhythm and timing were 
all to a very good standard, while the bass 
was a strong point, with a welcome 
firmness coupled with good extension to 
the lower-bass frequencies. 

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

.... -�e,�jt1b·����t;.t.">� ··�- -
CONCLUSION 

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

Strong points included very low wow 
(approaching the Linn in this area) as well 
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as its fine bass. It was easy to set up, re­
maining stably aligned, and attains a firm 
recommendation. 

Motor unit 

Type bch..Jrive, subchassis 

Platter mass/damping Z.6kg/average+ 

Finish and engineering very good/excellent 

Type of mains connecting leads 3 core 

Speed options manual change, 33/4Srpm 

Wow and fluner (DIN peak wrd sigma 2) ___ 0.065% 

Wow and flutter (l;n peak wtd 0.2·6Hzi6·300Hz)0.07%/0.08% 

Absolute speed error +0.5% 

Speed drift, I hour/load variation ___ <0.1%/-0.18% 

Srarr-up time to audible srabilisation ____ 3.8 secs 

Rumble, DIN B wtd, LIR avemge ____ -80/-78dB 

Size (wxdxh)/clearance for lid rear _44x37xl5.5cm/6cm 

Ease of use ---------------l<lXlJ 

Typical acoustic breakthrough and resonances __ very g<)(lJ 

Subjective sound 4uality of complere system _very gooJ 

Hum levelfacoustic feedback ____ very good/very good 

Vibration sensitivity/shock resistance _very good/fairly g(l<xl 

Estimated typical purcahse price _______ £259 

First reviewed: original mode, 1983; current model 1984, 
reassessed 1985. Rating: Recommended. 
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BEARD AUDIO 

FOR FUR THER INFORMATION 
ON THESE WORLD FAMOUS AMPS 

Contact us at: 

BEARD AUDIO, INDUSTRIAL UNIT 81, ASKEW CRESCENT WORKS W12 Tel: 01-749 4258 



A & -R CAMBRIDGE · ACCUPHASE · ACOUSTIC RESEARCH 
ADC · AIWA · ALLISON ·ARC · ARISTON ·AUDIO PRO ·AUDIO 
RESEARCH · AUDIO TECHNICA · AUDIOPHILE PRODUCTS 

BANG & OLUFSEN · B & W · BEARD AUDIO · UNILET · BOSE 
CASTLE· CELEF · CELESTION ·CREEK· DBX · 

· DUAL 

DENON · DUNLOP · DYNAVECTOR · · ENTEC 
ESOTERIC· ETUDE· EUREKA· GALE · GOLD RING 

GRACE ··GRADO · HAFLER · HELIUS EYBROOK · IAS 
IMF · JBL · JECKLIN FLOAT · J 
KOETSU · KORD · KRELL · · LINN · LUXMAN 
MARANTZ · MciNTOSH · MERIDIAN · MICHELL 
MISSION · MONITOR · AUDIO · MORDAUNT-SHORT 

I 

MUSIC REFERENCE · MUSICAL FIDEUTY · MYST · NAD 

ORAC-LE · 
QUAD· 

RAD 

AKAMICHI · NYTECH · OAK · ONIX 
RTOFON · PINK T. · PROAC · PS AUDIO 

· QLN ·QUANTUM· RADIO COMPONENTS 

REVOX · ROGERS · ROTEL · SENNHEISER 
WE CAN PUT YOUR FINGER ON IT. SAN SUI 

·-SEQUERRA · SHURE · SME · SONY · SPENDOR 
· STANTON · STAX · SUMIKO · SUPEX · SYRINX · TALIS- . 

' 

MAN ·  TANNOY · TEAC · TEAC-TASCAM ·TECHNICS 

RA · THORENS · THRESHOLD · VIDEOTONE 
M · ZENN 

· - · - • - · - · - · .Ao.&A- -� 
At Unilet we stock equipment from all these companies. And we're proud of it. 

il to Unilet, 35 High Street, New Maiden, Surrey. We reckon to know what's really good at a particular price. Not by reading the 
ase send me your free price list. magazines but by travelling the world- visiting shows in USA, Japan, Korea, Australia 

· N 
· and Europe. 
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I . Our sales staff know the equipment and will help you un 
Address dectde. 

. . In fact we stock more hi-li than most stores have heard 

H I F I � 
of, let alone listened to. • 

---------:--------:--_HFC 4/85 If you appreciate good hi-li when you hear it but can't 

• ..o..&.o-A- • � • -.J...A. . � . � .  � .  put your finger on tt, call us or call m. L--___j 
Full afler sales service. Installation. Mail order. Major credit cards. Licensed credit 

SOUND ADVICE A 'T A BETTER PRICE broker. Personal fmance arran�ed. wntten detatls avatlable on request. 1-\. • 
Help line: 01-942 9567. 

35 HIGH STREET, NEW MALDEN, SURREY. 01-942 9567. 14 BUTE STREET, LONDON SW7. 01-589 2586. 27 0 HIGH STREET, GUILDFORD, SURREY. (0483) 65508. 



Technics ex:glain the 
_:gitfalls of Com:gact Disc. 

A compact disc is made up of tiny 

pits 700 times smaller than a pin-prick. 

Using a laser beam thinner than a 

human hair, the CD player reads each pit 

as they whizz around at up to 500 rpm. 

Well that's how it works in theory. 

How well it works in your living room is a 

different matter. 

Because some machines are better 

than others at dealing with scratches, 

warps, fmgerprints and pressing defects. 

Problems which Technics compact 

disc players overcome by their 'FF-1' 

(Fine-Focus 1-beam) optical pick-up and 

'Accu-Servo' system. 

FF-1 uses a larger, more intense 

laser beam so light is less likely to be 

scattered when it comes across a 

surface blemish. W hile the Accu-Servo 

system features a new, microprocessor­

controlled linear motor to guide the 

beam. (Its average random track search 

time is a phenomenal 0.8 seconds.) 

The 

result 

is greater 

fidelity to the 

original recording, as 

the machine picks up more from the disc. 

For the highest possible resolution, 

all Technics players also use a full16 bit 

DIA converter. 

A 96th order FIR-type double over­

sampling digital filter. 

And a Tchebyshev-type active low­

pass analogue filter. 

Every component, down to the 

copper- film capacitors has been selected 

only after extensive listening tests. 

Audition an entire player for 

yourself at your local Technics dealer. 

Technics 
300- 318 Bath Road, Slough, Berks. SL1 6JB. Tel: Slough 34522. 
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N 
ow well into a second 
decade of production, the 
Linn has become some­
thing of an institution. The 
design was originally quite 

closely based on the classic Thorens 
TD150, but Linn's policy of continuous 
development means that the capabilities 
of current Sondek is a product far removed 
from the earliest examples, even though 
the appearance has been pretty well un­
changed over the years. While Linn have 
continued to make detail revisions, it is 
now some three years since the last major 
modification, known as 'Valhalla'. 

Previously, the slow-speed synchronous 
motors generally fitted to subchassis belt­
drive turntables had always been at the 
mercy of the mains supply. The latter's 
frequent distortion, noise level, transient 
fluctuations and voltage all affect the 
motor's output and also the level of vibra­
tion emitted from the motor frame. 

Ideally such motors should be run from 
a two phase supply, but the second phase­
shifted line has generally been optimised 
in a less-than-ideal fashion by using a phase 
shifting capacitor. When a turntable is in­
tended for UK and for US markets, a pulley 
change is also required. 

'Valhalla' solves these problems by effec­
tively isolating the motor electronically 
from the mains supply. Mains power is 
rectified and smoothed to feed a bi-phase 
lOOV low distortion power amplifier acting 
as the motor source. The exact 50Hz fre­
quency is synthesised from a quartz 
oscillator. When fed clear, stable 50Hz, the 
motor generates less vibration and mains 
harmonic components, attaining a near 
perfect pulley speed stability over both the 
long and the short term. Power into the 
belt is more stable, with (in theory at least) 
a lower rumble and reduced subchassis vib­
ration resulting from the power feed. 

General alignment has also been im­
proved, with further refinements including 
a bonded rather than a welded subchassis, 
plinth reinforcements, better springs, 
loaded main bearing oil and suspension 
lock nuts. Earlier Linns were subject to 
suspension settling with use, and thus 
required occasional realignment; the 
current low-fatigue springs should solve this 
problem. 

To return to basic features, the LPJ2 

comprises a straightforward full subchasis 
belt driven turntable unit capable of 
accepting a variety of high quality tone-

. arms. Deceptively simple in design, long 
experience with the product has shown 
that it has been subjected to such a high 
level of detailed development and refine­
ment that almost every component down 
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LINN SONDEK LP12 
LINN PRODUCTS LTD, 257 DRAKEMIRE DRIVE, GLASGOW G45 9SZ. TEL: 041-634 03 71 

LATEST LP12, SEEN HERE WITH LlNN lTIOK LVll A RM 

to the humblest screw fixings can be shown 
to have a significant effect on the perform­
ance of the whole. 

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

Other minor improvements concern the 
light touch on-off switch with LED indi-

cator, as well as extra screws front and back 
to help keep the baseboard in position. 

The well-damped platter weighs some 
4.1kg. Our assessment of disc damping 
showed that while the initial transient was 
certainly poorly damped by the felt mat, 
the impulse died away quickly thereafter, 
this a good result. Earlier measurements 
comparing the frequency transform of the 
felt mat versus an absorbent one showed 
that while the 'composition' mat produced 
greater attenuation, its frequency response 
was uneven, while that of the felt was more 
uniform, suggesting lower overall 
coloration. 

'Valhalla' has made its mark on the 
motor results with excellent wow and 
flutter, plus significantly lower linear wow: 
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Absolute speed and accuracy was satis­
factory, while loss under load was very good 
at 0.13%, another important result. DIN 
weighted rumble improved to a superb 
-80dB. In fact the spectograms for residual 
measuring system noise and for the Sondek 

were very similar and to check this result 
the two were submitted to subtraction -
no mains related rumble components 
remained! It is worth noting here that 
Nairn Audio Ltd have privately modified 
a few Linns in accordance with their own 
ideas, replacing the 'Valhalla' electronics 
with a massive outboard power supply (in 
the shape of one of their own pre­
amplifiers) and have called this unofficial 
variant the 'Armageddon'. 

As regards vibration isolation or acoustic 
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breakthrough, the LPJ2 was not the very 
best we have tested, but measurements did 
confirm a high standard for these para­
meters nonetheless. Shock resistance was 
also quite good, with both acoustic feed­
back and hum very good. 

-, ... .,., .. �!�lii��·· 

SOUND QUALITY 
A few years ago it was considered heresy 
to suggest that turntables could make a 
'sound' at all, but meanwhile the Sondek 

has been a leading exponent in demon­
strating just how different the subjective 
performances can actually be. It scored an 
excellent rating on audition, notwith­
standing some mild spectral imbalance and 
coloration; a consumer who feels that 
absolute tonal neutrality is paramount is 
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entitled to reject the LPJ2 but should be 
made aware of the importance of certain 
other factors. For example the LP12 has 
long generated a feeling of 'involvement' 
with the music for reasons that are only 
partly becoming understood. 

After careful and prolonged listening the 
LP12 was found to excel in its ability to 
retain the timing, tempo, rhythm and pitch 
of complex percussive sections, failure here 
producing some loss of interest on the part 
of the listener. Additional qualities in­
cluded rapid post-transient decay producing 
'transparent silences' between successive 
notes and these were all too often obscured 
by hangover in other models. The felt mat 
also provided a level of tonal integration 
of bass and treble now considered optimum 
for the deck. The recent improvements 
have noticeably controlled the mild upper 
bass excess, this particularly true when the 
deck is used with a current lttok. The lttok 

arm still produces a spectacularly good 
sound with the Sondek; the Alphason arm 
also matched it well. 

''"<L-l:$j�}���:2�.o-r··· 
CONCLUSION 

While many other analogue turntable 
companies appear to be treading water, 
Linn have continued to advance the stan­
dard of their LP 12. This year it offered 
better focus, intertransient silences, 
stability and solidity. Pitch and rhythm 
remain excellent though this does depend 
on precise dressing of the arm cable. 
Alternatively, very stiff or very compliant 
arm cables may affect the subchassis 
dynamics but a good dealer can sort this 
out. A strong recommendation is main­
tained for this fine turntable. 

·��TEST RESULTS� .. �· 
Motor unit 

Type _manual, belt-drive, synchronous mo(Or, subchassis 

Planer mass/damping: _________ 4.lkg/gn<xl 

Finish and engineering _____ ,excellenr/excellcnr 

Type of mains connecting leads _______ 2 core 

Speed options ____________ 33rpm 

Wow and flutter (DIN peak wrd sigma 2) ___ 0.06% 

Wow and nutter (LIN peak wtd 0.2-6Hz/6.J00Hz)0.09%/0.05% 

Absolute speed error __________ -0.2% 

Speed drift, I hour/load variation _quarr-locked/-0.13% 

Smrt·up time to audible srabilisation _____ ,6 secs 

Rumble, DIN B wtd, LIR average ------ 80JB 

Size (wxdxh)/clearancc for lid rear 44.5x36xl5cm/5.5cm 

Ease of use --------------><''ooJ 

Typical acoustic breakthrough and resonances _very go<xJ 

Subjective sound 4uality of complete system _excellent 

Hum level/acoustic feedback ____ very good/very g<xx:l 

Vibration sensitivity/shock resistance __ very good/g{xld 

Estimated typical purchase price ____ afromosia, £450 

(mher finishes: walnut, £462; black, £474; rosewood, £495) 

first reviewed: 1978, last retested 1985. Rating: Recommended. 
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You don't have to read 
pink newspapers to know 

that you get what you 
pay for. 

Hence the Index, a new 

Linn loudspeaker aimed at 
the lower price end of the 
higher fidelity market. 

What you pay is somewhat 
under£ ISO the pair. What 
you get is a two-way 
loudspeaker, employing 
high quality components 
Linn design, Linn 
engineering and Linn 
quality control applied to a 

strict budget. 

The Index is designed to 

link up with a wide variety 
of signal sources and 

amplification and give 
good results. A modest 

achievement, a modest price. 

For the money you won't 
get better. 

So why not contact your 
local Linn dealer now and 

get Index linked. 

For a demonstration contact 
your Linn dealer. 

Full list of stockists is 
available from Linn Products. 

Linn Products Ltd., 
235 Drake mire Drive, Glasgow G45 9SZ. 
Tel: 041-634 0371 (10 lines) Telex: 77301. 
ANS. BK. Sondek G. Cables Eurodeck. 



42 

T u R N T A B L E s 

MICHELL GYRODEC 
).A. MICHELL ENGINEERING L TO, 2 THEOBALD STREET, 80REHAMWOOD, HERTS. TEL: 01-953 0771 

I 

STRIKING LOOKS MATCH FINE ENGINEERING IN THE GYRODEC 

I 
mpressive in appearance and massive 
in construction, the GyroDec repre­
sents Michell's concept of a top­
quality no-compromise turntable. A 
large design fitted with a costly hand 

fabricated glass-clear acrylic case and lid, 
it has provision for the symmetrical attach­
ment of one or two arms as required. Carry­
ing a five-year guarantee, the GyroDec has 
been well thought out with regard to 
setting-up and all parts are accessible 
without the need for the removal of 
baseplates and so on. 

Unlike earlier Michell designs, the 
GyroDec employs a fully suspended sub­
chassis, this taking the form of the massive 
spoked 'wheel' casting preloaded with lead 
weights which largely counterbalance the 
arm masses. The whole is suspended in 
compliant coil springs resiliently mounted 
within the three suspension towers 
adjacent to the platter, and the system is 
readily adjusted from above upon removal 
of the spring covers. Special mounting 
plates of thick alloy are provided for 
individual arms, these of different mass to 
give a constant state of balance without 
recourse to changing springs. 

The alloy platter is loaded by an array 
of heavily gold plated weights on the 

underside, these helping to distribute re­
sonances as well as augmenting the platter 
mass. The platter itself is driven at its 
grooved periphery by a pair of thin rubber 
cords powered via a large hysteresis syn­
chronous motor made by Papst. This is a 
low voltage type, fed via a small trans­
former in the mains supply lead. Two 
speeds are provided via the motor pulley, 
with the appropriate selection easily 
selected by hand, since the drive is entirely 
exposed in this model. 

A key feature is the incorporation of a 
full clamp absorption system for record 
damping. A polymer mat is used, in con­
juction with a record label clamp, this 
bearing over a central washer and thus 
tensioning out all but the most stubborn 
of warps. In this respect the GyroDec bears 
a great similarity to the Oracle. 

--�LAB REPORT�� ... . 
The platter weighed some 4.Skg and 
proved to be well damped with respect to 
the disc impulse response. The initial 
transient was well trapped, but a low 
frequency aftershock was present at about 
40Hz- probably platter rock on the main 
bearing total compliance. Wow, flutter and 
integrated wow and flutter were all very low 

particularly for belt drive. On our earlier 
review sample, with only a single drive 
cord, absolute Speed was about 0.2% slow 
while a further 0.3% slowing (slightly high) 
occurred on standard loading, and start-up 
time to audible pitch stabilisation took a 
very long 9.5 seconds, mainly due to 
oscillation of the platter inertia against the 
belt compliance. Poorly damped, this could 
be an influence on subjective pitch 
stability on transient programme. However, 
these aspects have all been improved by the 
adoption of the double cord drive system. 

Rumble was very good at -77dB, 
showing just the slightest incidence of 
motor rotational components, and its re­
sistance to acoustic and vibration break­
through was so extraordinary that the scales 
had to be magnified by lOdB to bring the 
residual coupling into sight. Hum levels 
were fine and acoustic feedback excellent, 
while shock resistance was also very good. 

-. """-�"*���1!'.!� · ·"·-

SouND QuALITY 
Just failing to make the top grade the 
GyroDec scored a very high mark on 
audition. It sounded very neutral and trans­
parent, producing stable and spacious 
stereo images with impressive depth. Bass 
was substantially even with weight, power 



T u R N T A B L E s 

SYNCHRO Is CONSTRUCTED ON A GREEN:riNTED ACRYLIC BASE 

and attack. Earlier reservations concerned 
something which may in practice prove less 
important to other listeners, namely 
dynamic wow. On rock programme with 
heavy transients a trace of pitch instability 
was evident, believed due to this effect. 

Overcoming earlier criticisms, the 
current GyroDec has improved start-up 
time as well as having reduced short-term 
pitch variations. Subsequent auditioning 
revealed a more stable sound with much 
better pitch and timing. 

MIC HELL 

SYNCHRO 

R
esembling a scaled-down ver­
sion of the GyroDec, Michell's 
Synchro is also a true subchas­
sis design. In common with 
other Michell models it has a 

striking, 'engineered' appearance, with all 
the working parts exposed and fully 
finished. 

A cast ring subchassis is used, rather 
smaller than that of the GyroDec, with a 
strong outrigger platform for arm mounting 
and a three point coil spring suspension. 

The assembly is mounted on a pale green 

tinted, clear acrylic base and the matching, 
round cornered lid, as well as the thick 
plate glass patter are all similarly tinted. 
A thin felt mat is provided in a darker 
shade of green. The synchronous motor 
feeds power via a rubber cord to the 
periphery of the platter. Speed change is 
effected manually by changeover on the 
two pulley diameters. The feet are screw­
in, with a choice of rubber-faced or hard 
alloy pointed types, the latter proving 
popular at present. 

On audition, the player provided a very 
good standard of sound reproduction, with 
firm bass and an articulate detailed stereo, 
presentation with good stage width and 
depth. Coloration was low while pitch and 
timing were of a high order. Feedback 
effects were negligible. 

···-�������ttY·.­
CoNCLUSION 

For the price, the Synchro offered an 
appealing combination of finish, engin­
eered style, and a good lab performance, 
plus a fine sound quality. It was versatile 
with respect to arm fitting, and comp­
lemented the Rega RB300 well, our test 
arm choice. As such, the Synchro comfort­
ably achieved recommendation. 

In view of the fine overall engineering 

and generally good performance, the 
GyroDec carries a recommendation in the 
current issue despite its elevated price. As 
many have commented, the appearance 
goes some way to justifying the cost. 

·•1�TEST RESULTS�·� 
MICHELL GYRODEC Motor unit 

Type _manual, belt-drive, synchronous motor, subchassis 

Planer mass/damping _______ 4.5kg/very good 

Finish and engineering _____ very good/excellem 

Type of mains connecting leads _2 core, line uansormcr 

Speed options ___________ 33/4Srptn 

Wow and fluucr (DIN peak wtd sigma Z) _less than 0.04% 

Wow and flutter (UN peak wtd 0.2-6Hz:/6-300Hz:) less than 

0.06%10.04% 

Absolute speed error 0.2% 

Speed drift, I hour/load variation _synchronous/-0.3% 

Rumble. DIN B wtd. LIR average 77JB 

Size (wxdxh)/clcarancc for lid rt.'ar __ 53x4Zxl9/4cm 

Ease of use _____________ _goxxl 

Typical acoustic breakthrough and reS<.manccs _cxcellcnt 

Subjective sound 4ua\icy of complete system _very gooJ 

Hum level/acoustic feedback ____ very good/excellent 

Vibration sensitivity/shock resistance _excellent/very g(X)d 

Estimated typical purchase price _______ *£595 

*includes dealer ser�up, ann fittings, damp mal system 

First reviewed: GyroDec, 1983 (retcsred 1984, 1985); Synchro, 
(1985) (for full rcchnical report sec issue 43). Rating: 
Recommended. 
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Concert Hall Realism 

Musical realism is a quality of total naturalness in the reproduction of music. It is characterized by a sense of effortlessness where 
there is no perceived strain or hardness to the sound. 

Our equipment does not 'impress' by making you aware that you are listening to an audio system. The so-called 'hi-fi sound' is not 
a characterzstic imparted by our equipment. In a kind of magical way the equipment seems to disappear and one only hears the 
music. Through our speaker systems images float free m a three-dimensional soundstage and instrumental timbres are truly life­
like. The whole effect is immensely musical and involving. 

The high standards we apply to the quality of sound reproduction are extended into the functional aspects of our equiipment. All 
our components are of outstanding build quality, exceptionally reliable and a pleasure to use and handle. Your investment with us is 
assured by the many years of trouble-free use you can expect to enjoy. Our high standards are maintained in our meticulous after­
sales service. Naturally the specialist audio dealers that handle our products are able to offer you excellent advice, listening facilities 
and, of course, expert mstallation. Like us they care about ensuring you complete satisfaction. 

Our colour brochure is available upon request. It will introduce you to our range of equipment and the audio dealers that stock our 
products. You will also find a useful guide on how to select high quality audio equipment. 

Our renowned range of audio equipment includes products from: Audiolabor, Breuer, Burmester, Cello, Conrad-Johnson, 
Copland, Empire, Infinity, Intonation, Motif, Tiffany, van den Hul, Well Tempered Lab. 

We are Automation Sciences Co., 20 Little Gaddesden, Berkhamsted, Herts HP4 lPA, England. 
(Tel: 044284-2786). 
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T u R N T A B L E s 

ABSOLUTESOUNDS,42 PARKSIDE,LONDONSW19. TEL:Ol-947 5047 

A
beautifully-built open 
chassis turntable from 
Canada, the Delphi has 
been with us for some years 
now. It always has been ex­

pensive, aiming to offer superb finish and 
performance with good facilities. Early 
samples were prey to various teething 
troubles such as wow and torque problems, 
due to the belt and motor design, plus 
some suspension anomalies. More recently 
the company went through a financial re­
organisation which disrupted supplies for 
a period. 

Thankfully this is now all behind the 
company, and the current review Delphi 
now appears in its strongest ever form. 
Many evolutionary changes have in fact 
occurred since the original production, 
these born of strong dedication on the part 
of the designer, and have resulted in an 
even better sound and performance. 

Each of the three chassis towers contains 
a complex tuned suspension system. The 
deck uses a striking planar chassis com­
posed of aluminium alloy sheets laminated 
with a special adhesive interlayer to control 
resonances. The whole chassis may be 
easily lifted off the suspension towers to aid 
adjustment when tuning the suspension, 
which is carried out using an improved 
range of up to seven colour-coded springs. 

The chassis is tuned to an almost ideal 
frequency range of 3-3.5Hz, the springs 
chosen according to the tonearm mass. 
The earlier offset balance weight, located 
below the platter, is no longer required. 
Suspension problems have also been solved 
by the adoption of new seatings and 
differently shaped springs, working in 
conjunction with specially formed felt 
dampers. The well-controlled free move­
ment which is essential for vibration 
isolation has been achieved together with 
a reduction in harmonic breakthrough. 

Belt driven, the deck is powered by the 
Papst Hall-effect brushless motor, now 
equipped with a high-inertia bell-shaped 

flywheel to smooth the rotation. Two 
speeds, 33V3 and 45rpm, are available, 
these electronically selected by push 
buttons on the front control panel. 

As regards the motor, two lines of attack 
have been adopted to provide the most 
stable power. A heavy duty line cord power 
supply and regulator is followed by a so­
called 'electronic flywheel', a bank of 
capacitors following the regulator to pro­
vide additional smoothing and regulation. 
While it is very hard to measure the effects 
of such precautions, extensive listening 
tests have confirmed their value. 

Originally, the Delphi bearing ran dry, 
using special PTFE liners. Lower friction 
and greater reliability have since been 
achieved by adding an oil film to the 
bearing. Using an accurately machined 
hardened steel shaft, the spindle is tipped 
with an ultra hard tungsten carbide ball, 
bearing on a thrust plate. Tolerances are 
very good with negligible bearing play in 
evidence. 

In contrast to some other skeletal decks, 
the Oracle is founded on a thick acrylic 
bedplate or plinth to which a smoked 
acrylic cover is attached, correctly isolated 
from the suspended chassis. 

For the purposes of the review, a new 
SME V tonearm was installed using the 
supplied acrylic arm mounting plate, and 
tests were undertaken with the latest 
version of the excellent Koetsu Red 
cartridge. We obtained fine results using 
a turntable 'table' as well as a wall shelf, 
as the deck was fortunately not too critical 
of position. 

The Oracle still keeps one of its original 
features, namely the 'tacky' synthetic 
platter mat which when fitted with the 
usual under washer, assumes a slightly 
domed form. Used in conjunction with the 
screw-down clamp the record centre is 
stressed in such a way that the grooved 
music area of the disc is brought into 
intimate contact with the mat. The latter 
has considerable damping properties. The 

disc and mat, working in conjuction with 
the ideally shaped platter with its 
peripheral wave trap, results in an inert 
whole. 

. . ..... ·��.,�._,.,._.... .. 

SOUND .QUALITY 
A Delphi trademark is the absence of the 
'vinyl disc sound', which is normally 
audible when a felt mar platter is in use. 
This mid-dominant effect is suppressed in 
the Oracle by the very good disc-mat 
contact. Subjectively the consequence is 
a comparatively 'laid-back' midrange with 
a very good space and depth, the typical 
'up front' disc sound being replaced by a 
more naturally balanced sound, one in 
which the bass and treble are presented in 
better proportion. 

Treble sounds are also finely controlled 
and would perhaps be considered 'rich' in 
the absence of. its superior midband per­
formance. The player has a notable ability 
to focus treble sounds in depth, this high 
quality focus was also maintained 
throughout the mid which demonstrated 
excellent definition and a strong dis­
crimination of fine derail. 

It showed good extension in the bass 
with a nicely judged performance here. 
The forceful percussive attack was coupled 
with good rhythm and timing. Pitch 
stability was rated highly, rather better than 
was experienced with earlier versions tried 
several years ago. Dynamics were well 
represented, and the sound using the 
Koetsu and SME V was both involving and 
exciting. These three components seemed 
to work very well together, providing a 
lively and yet well-balanced effect. In 
particular the cartridge appeared to be 
almost holographic in its portrayal of 
perceptibly solid central images - for 
example, of solo vocalists. This has to be 
rated as a very well-matched system. 

-��LAB REPORT�'ft�-
In the lab the Delphi returned an excellent 
set of results, commensurate with the 
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subjective performance. Wow and flutter 
readings were close i:o instr ument 
thresholds, with the final reading an 
excellent 0.04% DIN peak weighted. Wow 
was much lower than before, while a good 
speed accuracy was shown. A notable 
improvement was seen in the variation of 
speed with loading, now fine at -0.15%, 
compared with the old result of 0.45%, a 

figure at the suspect level. Start-up was 
fairly slow at 7.5 seconds, but was achieved 
without overshoot. Rumble was excellently 
low and the DIN B weighted figures 
showed these at around -78dB on average. 
No motor related components could be 
found in the rumble analysis while very 
good results were obtained for acoustic and 
vibration breakthrough. 

The first disc impulse response was so 
good that the signature was almost 
invisible, and a second graph was taken 
using higher magnification to see just how 
well ordered the impulse response was. 
Essentially the cartridge picked up an 

R N T A B L 

attenuated version of the original impulse, 
almost without distortion. No platter rock 
or similar disturbance was visible. 

The hum levels were very low, while 
moderate impact shock was rejected well 
owing to the efficient suspension. In terms 
of matching it seemed to suit the SME V 

well and the two made an attractive · 

combination, both visually and sonically. 
- -� ..... - �1<<,l\��.,�"!�-'l;l ;,.,.... 

CONCLUSION 
W hile some may consider it a bit late, the 
Oracle Delphi has undoubtedly come right 
at last. The designer has competently dealt 
with all the original points of weakness, 
with the result that its inner strengths are 
now fully revealed. 

This deck offered a neutral yet dynamic 
disc platform, which suited some of the 
world's finest tonearms very well. Pitch 
stability was now exemplary endowing the 
deck with precise timing and involving 
rhythm. In the midrange and treble it also 
provided particularly good stereo depth. If 

E s 

the enthusiast is looking for a beautifully 
made and finished subchassis turntable in 
the upper price category, he need look no 
further than the Delphi. 

�4�TEST RESULTS�� 
Motor unit 

Type __________ ,belt-drive, subchassis 

Planer mass/damping 2.8kg/excellenr 

Finish and engineering t:xcdlent 

Type of mains connecting leads ______ z core 

Speed options ________ 33/45rpm variable 

Wow and flutter (DIN peak wed sigma 2) ___ 0.04% 

Wow and flutter (!in peak wrd 0.2-6/6-300Hz)0.007%/0.055% 

Absolute speed error +0.1% 

Speed drift, I hour/load variation ____ <O.S%/-0.1% 

Rumble. DIN B wtd, UR average ____ -81/-76dB 

Size (wxdxh)/clearance for lid rear __ 48x36x16/8cm 

Ease of use -----------''atisf3ctory 

Typical acoustic breakthrough and resonances _excellent 

Subjective sound quality of complete sysrem _first rate 

Hum level/acousric fcedback _ _ ___ low/exceptional 

Vibrarion sensiriviry/shock resistance _very goodlvery good 

Estimated typical purchase price ______ £1,550 
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Question: What do Conrad-Johnson and Audio Research 
have in common? 

Answer: The Infinity Reference Standard IB speaker. 

The Infinity RS-IB is the reference loudspeaker utilized by both Conrad-Johnson and Audio Research for all their major evaluative 
work, as well as their listening pleasure. 

These two distinguished valve amplifier manufacturers, along with the world's audio reviewers, acknowledge that the RS-IB 
speaker system is tfie finest available- surpassed only by Infinity 's prohibitively expensive IRS system. 

The Absolute Sound has written: ': .. the Infinity RS-IB is the best speaker I have ever lived with." And Stereophile 
concluded that the "RS-IB must be ranked among the very best speaker systems money can buy." 

The RS-IB system consists of four modules- two bass columns and two mid range/treble columns mounted in mathematically 
curved diffraction control wings of solid oak. The radiating sound waves produced are nearly spherical, approximating a point 
source. The result is a level of musical realism that will astonish you. 

The RS-IB is a speaker for the fortunate few whose training, temperament and passion for music are matched by the means to 
acquire it. 

Where room size and budget are considerations the Infinity Reference Standard liB is the only alternative. This speaker is a highly 
sophisticated adaptation of the technology used to create the RS-IB. 

Much of the design philosophy embodied in the RS-IB and RS-IIB have been incorporated into much more affordable models. The 
RS4B, for instance, captures the musicality and soundstaging of the costlier designs. 

The Infinity Reference Standard Series of loudspeakers are now available through selected dealers in England, Scotland, Wales 
and Northern Ireland. 

Infinity Reference Standard loudspeakers are distributed by Automation Sciences Co., 20 Little Gaddesden, Berkhamsted, 
Herts HP4 1PA, 044284-2786. 

Other outstanding equipment distributed by Automation Sciences: Audiolab, Breuer, Burmester, Cello, Conrad-Johnson, 
Copland, Empire, Intonation, Motif, Tiffany, van den Hul, Well Tempered Lab. 
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PINK TRIANGLE 
PINK TRIANGLE PROjECTS L TO, 44 BRUNSWICK VILLAS, LONDON SES 7RR. TEL: 01-703 5496 

0 
ver the past five years, the 
Pink Triangle turntable has 
become well established in 
a part of the UK market 
largely dominated by the 

Linn Sondek. T he product of a small but 
dedicated company, the Triangle has 
undergone many detailed refinements 
during its long life, and the report given 
here reflects work carried out on a series 
of samples over the years. In fact, the 
manufacturers, now known as Pink 
Triangle Projects Ltd, feel that they have 
gone as far as possible in refining the 
existing model, and have announced that 
in the course of 1986 it will be replaced 
by a substantially revised version to be 
known as the PT 1DO. A retrofit kit, to 
upgrade existing turntables to PT 1DO 

standard, will be made available through 
franchised dealers. 

Designed along 
classic lines, using a 
sprung subchassis 
and belt-drive, the 
Pink Triangle player 
nonetheless incor-

modes assisted by gravity as well - a good 
feature. 

Arm mounting is by means of a 'U' 

shaped section alloy extrusion, which is 
firmly bolted to four studs set in the sub­
chassis. Adequate provision for lead 

has been made, and the unit came fitted 
with an Ittok, which suited it well. 

One point to bear in mind here is that 
the relatively low total suspended mass and 
high spring compliance results in slightly 
altered states of level with different record 
weights. The Ittok is little affected by this, 
but if using an arm which is sensitive to 
absolute levelling, it could prove disastrous. 
However, the deck is easily levelled via 
concealed external nuts in the plinth sides. 

State of the art rumble figures were 

-·<-,-��1lk1���..,.,.­
SOUND QUALITY 

For previous issues the Triangle was tried 
with both the Linn lttok and Helius Orion 

tonearms and qualities of low coloration 
and tonal neutrality as well as a pleasing 
musical balance were immediately 
apparent. The bass register was well above 
average showing an open and articulate 
quality - tuneful and with good weight 
and solidity. The sound was alive yet 
somehow unforced. Disc/platter contact 
seemed particulary good, with a well 
focused treble, the whole delivering stable, 
clear stereo images. 

·----�:.7.�����1�-.­
CONCLUSION 

Our last tests on the Triangle were carried 
out some time ago, but internal changes 
had by that time answered our earlier 

'ticisms regarding slowing under load. 
Assuming that cur­
rent production 
models continue to 
meet the standard 
set by our review 
sample, dynamic 
wow has been virtu­
ally banished from 
current production, 
so removing our 
only significant re­
servation concern­
ing this fine-sound­
ng player, and a full 
recommendation is 
thus appropriate. 

porates many unique 
features; for exam­
ple, the platter is 
solid matt finish 
acrylic, supplying 
the record support 
and termination 
itself. Fine speed 
control adjustment 
is available by the 
use of a screwdriver 
inserted in the small SOLID ACRYLIC PLATTER DISTINGUISHES THE PINK TRIANGLE DESIGN 

holes in the deck plate adjacent to the 
speed change switch, the drive being 
electronic via a small DC motor. (For the 
PT 1DO, the motor will be the commonly­
used 24-pole AC synchronous motor, using 
an electronically controlled power supply. 
The position of the motor will also be 
changed.) 

The subchassis is very light, but is an 
exceedingly rigid and well damped plate 
- an asymmetric section of honeycomb­
cored aircraft flooring material. 

The main bearing has been inverted and 
comprises an inherently self-stabilising 
single point design. The inverted cup now 
has a ruby bearing surface as standard. An 
ingenious system of three small-diameter, 
but fairly long, coil-springs allows the 
chassis to hang freely in near isolation, 
with the vertical mode controlled by spring 
stiffness, and the lateral and torsional 

achieved, the spectrum analysis revealing 
nothing of significance. The drive was 
remarkably stable with very low wow, very 
good flutter and fine weighted wow and 
flutter. On our last sample, slowing under 
load was kept to a satisfactory 0.22%. With 
a moderate 1.7kg platter mass, the flywheel 
effect was lower than in some competing 
models. 

Earlier tests assessed disc/platter damping 
by a disc impulse measurement, and the 
result was very good, with balanced im­
pulse decay control over a wide frequency 
range. This performance carried through 
to the vibration and acoustic isolation 
results, which were exemplary, and aural 
testing with a live cartridge showed that 
this platform was singularly inert overall 
in terms of resonances, yet the subchassis 
freedom also resulted in quite good 'footfall' 
shock resistance. 

-��TEST RESULTS�-� 
Type _____________ belt-drive 

Platter mass/damping I. ?kg/very good 

Finish and engineering very good/very good 

Type of mains connecting leads 3 core 

Speed options _____ 33/4Srpm internally variable 

Wow and flutter (DIN peak wtd sigma Z) ___ 0.06% 

Waw and flutter (UN peak wtd O.Z-6Hz/6-300Hz)<0.06%/0.07% 

Absolute speed error __ ____ _a,djusrable, +!% 

Speed drih, I hour/load variation ___ +O.Z%/-0.5% 

Start-up time to audible stabilisation _____ 3 secs 

Rumble, DIN B wtd, L/R average _____ 77/78dB 

Size (wxdxh)/clearancc f"r lid rear 45.Sx38.5xl5.Zcm/6cm 

Ease of use ____________ _good 

Typical acoustic breakthrough and rcsonances _excellent 

Subjective sound quality of complete system _very good+ 

Hum level/acoustic feedback ____ very good./excellent 

Vibration sensitivity/shock resistance __ excellent/ good. 

Estimated typical purchase price ______ £442 

First reviewed: 1982 (retested 1984). Rating: Recommended. 
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T u R N T A B L E s 

THE SOURCE 
MRM AUDIO PRODUCfS,AUCHENTIBER FARM, FERENEZEROAD, BYNEILSTON, 0LASGOWG783AF. TEL:041-881 1664 

S 
uperbly finished, the Source is a 

substantially built belt-drive 
design, with a sprung subchassis. 
Its massive platter and chassis 
weight means that it is relatively 

impervious to alignment 'tweaking' and is 
happy with a range of tonearms, proving 
easy to set up. An electronic power supply 
feeds the substantial motor and provides 
for two speed operation, changing at a flick 
of the front mounted switch. The trans­
former section is well isolated in a remote 
power-lead box. 

The subchassis is a thick steel plate, 
asymmetrically shaped and supported in a 

surprisingly complex manner by five 
carefully located coil springs. Vertical sub­
chassis motion is excellent at 3-4Hz, but 
the system is rather stiff in the rotational 
mode. The main bearing is superb, and 
supports an amazing two part bronze platter 
weighing 7.5 kg. A soft felt mat provides 
record support. 

�-eiLAB REPORTfti�-
Absolute speed was a touch slow at -1.1% 
(belt properly crowned). Wow and flutter 
at 0.13% was satisfactory, but could have 
been better, while the unweighted wow 
result of 0.23% suggested a possible belt 
imprecision. Drift was negligible, while 
slowing under load was a satisfactory 
-0.3%. Start·up was slow at 7.5 seconds, 

THE SOURCE - SEEN HERE WITH ODYSSEY ARM 

and the rumble results were fine, with dB 
figures in the mid seventies for an average 
of the two channels. 

The disc impulse response was typical for 
a felt mat ty pe, but we noted clean decay 
with negligible delayed resonances. 
Acoustic and vibration breakthrough were 
both very low, though some mild spring 
resonance effects could be seen in the 
300Hz region. 

Analysed for rumble, the main bearing 
was clearly excellent, but interestingly a 
motor vibration component was evident at 
25Hz, though this was not at a serious 
level. 

-·----..,1';:�:����·-­
SouNO · QUALITY 

This turntable gave a sound reminiscent 
of the US-built SOTA Sapphire model in 
respect of its ability to give a solid, weighty 
foundation to the reproduction. Bass was 
open and extended while the whole effect 
was one of an easy relaxed neutrality. In 
this respect it is probably unrivalled, 
though it was not felt to be so strong in 
areas of 'foot-tapping' timing and rhythm; 
the pitch stability also suffered slightly if 
the player was subjected to the effects of 
footfalls or other similar subsonic disturb­
ances. 

· �l'Ett���,�� 
CONCLUSION 

Finely engineered, this heavyweight 

turntable did well on test, offering an 
alternative foundation for many tonearms 
and providing a distinctive standard with 
respect to bass extension and power. It did, 
however, prefer a firm support to maximise 
its speed stability. A further strength of this 
larger design was its ability to accept several 
tonearms which do not fit well on the 
smaller subchassis models such as the 
Linn. 

�-��TEST RESULTSft�· 
Motor unit 

Type __________ ,belt-drive, subchassis 

Planer ruass/darnping 7 .Skg/average 

Finish and engineering excellem/excellem 

Type of mains connecting leads ___ remote transformer 

Speed options 33/45rpm 

Wow and nutter (DIN peak wtd sigma l) ____ 0.1 3% 

Wow and nutter (lin peak Wtd 0.2-6Hz/6-300Hz)O.l3%/0.ll% 

Absolute speed emn· -1.1% 

Speed drift, I hour/load variation ____ ,Q.OI%/0.3% 

Smrt�up time to audible stabilisation ____ 7 .5 secs 

Rumble. DIN B wtd, LIR avernge ____ -77/-HdB 

Size (w><dxh)lcleanmce for lid rear _50x40xl5cm/4cm 

Ease of use ___________ very good 

Typical acoustic breakthrough and resonances _excellenr 

Subjective sound quality of complete system _very good+ 

Hutn level/acoustic feedback _____ negligible/low 

Vibration sensitivity/shock resistance �--very good/fair 

Estimated typical purchase price ______ _..800 

First reviewed: 1985. Rating: Recommended. 



T u R N T A B L E s 

SYSTEMDEK IV 
SYSTEMDEK LTD, UNIT 34, KYLE ROAD, IRVINE INDUSTRIAL ESTATE, IRVINE, SCOTLAND KAIZ BLD. TEL: (0294) 71251 

T
hough some distinctive 
engineering features are un­
changed, this new design in 
fact bears little resemblance to 
the earlier classic Systemdek 

Ill. It comprises a well-suspended belt-drive 
subchassis, using a set of hanging coil 
springs, like those of the budget IIX but 
uprated to cope with the higher platter 
mass. The concave platter surface of the 
Ill has been retained, together with an 
improved metal clamp, though the platter 
itself is now a composite type with the 
upper surface finished in a hard grade of 
vinyl to match the disc in contact with it. 
Two speeds are available, with electronic 
switching between them. The original 
spiral-groove oil-feed main bearing has 
been retained. 

Platter mass is high at 4kg, and the 
construction affords very good disc 
damping, which promises a low-coloration 
sound. Arm fixing and lead dressing is 
straightforward and suspension is designed 
so that the deck can be easily levelled from 
above. 

-�-«!LAB REPORT�� 
The product of an experienced manu­
facturer, this deck returned a highly re­
spectable lab performance. Wow and flutter 
were very low, and well below audibility, 
this performance being complemented by 
fine torque with negligible slowing under 
load. Absolute speed was commendably 

accurate with imperceptible drift. Rumble 
was excellently low, dB figures ranging in 
the upper seventies, DIN B weighted. 

The disc impulse was also excellently 
damped, though with a hint of a low­
frequency subchassis/platter oscillation 
mode. The new record clamp and platter 
system was most effective, and both 
acoustic and mechanical vibration break­
through were very well controlled. 

... .,...,,4,.�.i)�'��.<·u--

SOUND QUALITY 
This model sounded lively and dynamic, 
with an excellent transient quality in the 
mid and treble registers. In tonal balance, 
the midrange was 'lean' and open while 
both mid and treble were crisp and clear, 
with fine detail and stereo focus. The bass 
exhibited good extension, but with a slight 
softening of impact and rhythm. On a firm 
support it proved nicely stable, but was less 
happy on floor tables where some low 
frequency shock or vibration might be 
present in the building. 

- ������!'���'� CONCLUSION 
This is a well-engineered upmarket turn­
table, with good facilities and performance 

for the money. The clarity and definition 
in the midrange and treble were out­
standing, and it showed little weakness in 
other directions. True, the rotational 
chassis mode could have been set to a lower 
frequency to improve the shock perform­
ance, but under most conditions, this will 
prove fairly unimportant. The Systemdek 
IV Electronic can be recommended. 

�-*'TEST RESULTS��· 
Motor unit 

Type __________ belr-drive, electronic 

Planer mass/damping 4.0kg/gotx.l 

Finish and engineering very good/very gooJ 

Type of mains connecting leads 3 core 

Speed options 3314Srpm 

Wow and flutter (DIN peak wtd sigma 2) ___ 0.08% 

Wow and flutte< (LIN peak wrd O.Z-6Hz/6-300Hz)O.I0%/0.10% 

Absolute speed error _________ 0.03% 

Speed drift, 1 hour/load variation ___ negligiblel-0.1% 

Start-up rime to audible stabilisation ____ 4.5 secs 

Rumble, DIN B wrd. UR average ____ -78/-75dB 

Size {wxdxh)/clearance for lid rear _48x39x15.5cm/4cm 

Ease of use ___________ very gooJ 

Typical acoustic breaklhrough and resonances _excellent 

Subjective sound quality of complete system _very gnol 

Hum level/acoustic feedback _____ l,ow/very good 

Vibrnrion sensitivity/shock resistance ___ very gO<x.l/fair 

Estimated typical purchase price ______ £449 

First reviewed: 1985. Rating: Recommended. 
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HR-100S and HR-100S-MCS Reference Pick-Up Arms 
The HR-100S has been acclaimed by a number of reviewers throughout the World as 
the World's No. 1 arm for its pure neutrality, true reproduction of even the finest 
detail , precise stereo imaging and impressive transient response. The advanced 
damping provides crisp, clean cut-offs without overhang and exceptional three 
dimensional spacing between instruments. 

The one-piece, dampted titanium arm tube is complemented by an extremely high 
rigid bearing system which is unique to the HR-100S Reference pick-up arm. 

Reviewers choose to use the HR-100S Reference pick-up arm in their reference 
systems not only for its performance, but also for its consistent quality and reliability, 
even with regular cartridge changes. 

Due to its neutrality the HR-100S is not sensitive to choice of turntable, which is one 
of the reasons why most top turntable manufacturers recommend us for use with 
their products. The HR-100S improves the performance of a budget turntable and 
delivers exemplorary performance on high performance turntables. 

HR-1005-MCS Reference Pick-Up Arm 
For ultimate performance, the HR-100S can be supplied with linear crystal silver wire 
enhancing reproduction of fine detail and providing a greater awareness of 
dimensionality and space, further improving imaging. 

A complete range of Transcription Pick-Up Arms are available offering Alphason quality and performance over a wide range 
of prices, for details apply to: 

ALPHASON DESIGNS LIMITED 
190-192 Wigan Road, Euxton, Nr. Chorley, Lancs. PR7 6JW. Telephone: Chorley (02572) 76626 

USA: Music & Sound Imports, 30 Snowflake Road, Huntingdon Valley, PA 19006. 

CANADA: May Audio Marketing, 646 Boul, Guimond, Longueuil, Quebec, J4G IP8 

spendor 
audio 
systems 

"Spendor now have their compact 30 litre 
monitor. Offering great consistency and 
accuracy, it slots in neatly below the SP1, 
conceding little to that respected larger 
model. With its natural extended response, 
low colouration wide dynamic range, easy 
amplifier loading and very fine stereo, the 
SP2 is a classwinner and is strongly 
recommended ." 

HiFi Choice 1985 

"T he SP2 is of true monitor quality and 
does a skilful job in revealing program 
quality and content , be it good or ill. 
Furthermore the lab results were highly 
favourable, particularly in view of the fine 
forward response uniformity. Its intended 
sensitivity make it a very good all-rounder, 
setting, I feel, a new reference standard for 
this price range." 

H/Fi News April 1985 

The spendor SP2 compact monitor 
'building on success' 
Station Road Industrial Estate, Hailsham, Sussex. tel 0323 843474 



T u R N T A B L E s 

THORENS TD320 SERIES 
CAMBRASOUND L TD, BRITANNIA ROAD, W ALTHAM CROSS, HERTS ENS 7EF. TEL: (0992) 716666 

A
fter a relatively quiet 
period, Thorens last year 
launched a new range of 
turntables called the 320 

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

The massive plinth is of solid MDF, 
40mm thick. The section of material cut 
out for the arm mounting is used to 
construct a wood-based high-mass sub­
chassis of low resonance properties. 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, this fed by an electronically 
synthesised two phase power supply with 
the two speeds directly switched. In 320 

form, this deck comes with a factory fitted 
Thorens TPJ6 tonearm complete with a 
stable arm lift control fitted with a Linn 
LVX as an option, if so desired. Many other 
arms can also be fitted - our sample had 
a Mission 774LC. 

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

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

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

Wow and flutter was very low at 0.06% 
DIN peak, sigma 2 weighted. The discrete 
figures for wow and flutter were well 
balanced, while speed accuracy was good, 
and slowing under load was mild at 0.25%. 

This player also provided quite good 
resistance to shock though the chassis 
proved to be a trifle 'whippy' in the 
rotational mode. 

· · - ··" .. "�m·�.;e;J��-· 
SOUND

·
.

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

TD316 

THORENS TD316 

T
his new turntable is a higher­
quality replacement for the 
old TDI66, a deck which 
offered excellent value. The 
316 carries for ward the 

established 166 arm, now fitted to the 
latest subchassis and drive system of the 
320 series. One cost concession is seen in 
the change to black ash vinyl for the plinth 
exterior, a substitute for the real veneer of 
the 320- but while the inner platter hub 
is now made from reinforced plastic, the 
outer ring is still Mazak. 

F eatures include an electronic motor 
control with convenient two speed 
switching on the plinth plus the com­
parative luxury of a plinth-mounted cue 
control which allows jiggle-free operation 
despite the suspended subchassis. 

The arm has been improved by replac-

ing the old heads hell with a new cast metal 
design, offering a sensible cartridge fitting 
and a firm locking collar. Bias 
compensation is by the thread and weight 
system with down-force set by a calibrated 
dial and rotating counterweight . 

.. -�-�;-�;;!!!�--·-·· 
SOUND QUALITY 

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

�·;,t..t:;.'?j��f�f!:P�t;.t.-:;c� 
CONCLUSION 

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

In a slightly higher price bracket, the 320 

series improve on the traditional strengths 
of the TDJ60 and offers a welcome 
advance in engineering, performance and 
finish. Fully competitive in their price 
category, this range of models is firmly 
recommended. 

��TEST RESULTS{��-
TD320/3Zl Motor unitlinrcgmtcJ player* 

Type _______ ,electronic, belt-drive, subchassis 

Platter mass/damping ________ 3.7kg/g,.,J 

Finish and engineering _____ c:xccllcnr/vcry gooJ 

Type of mains connecting leads 2 core 

Speed options __________ 33/45rpm 

Wow and fluner (DIN peak wrd sigma 2) ___ 0 . 06% 

Wow and flutlcr (UN peak wtd 0.2-6Hz/6-300Hz)O.I%/O.I% 

AbsoiUic spt!eJ l!rror ________ _ 0.16% 

SpeeJ Jrifr, 1 hourllo<lJ vari<ltion ___ <O.I%1-0.ZS1.lh 

Start-up time to audible stabilisation ___ _ 8.7 secs 

Rumble, DIN B wrd, LIR average ------ 76dB 

Size (wxdxh)/clcarance for liJ rear _44x37x16cmi6.Scm 

Ease of use ____________ _g•( �)\.1 

Typical acoustic breahhmugh anJ resonanct:-s _very J.:t�x.l 

Subjective sounJ 4uality of complete system _very gt)(x.l 

Hum level/acoustic feeJhack ___ very go(x.J/vcry g(xx.J 

Vibration sensitivity/shock rt:-sisrance _very gtxx.Jff<lirly gtoJ 

Typical price ___ 32\Bc, £249; 321, £349; 3ZO. £299 

*supplied without ann (TD311 BC) with factory-filted !.inn LVX 

ann (TD3ll) or Thorem ann (TD320) 

First reviewed: 1985; for full lab report on T D316, sec issut.• 43. 
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AM-A90 Amplifier 
130 watts RMS per channel. 
Open loop circuit utilizing 
MOS FET output stages. 
Full alv compatibility 

Simulcast capability 
MM/MC cartridge selecter. 
Designed for the digital era. 
Around £400. 

· SERIES NOIR IS A SERIES OF SEPARATES · OFFERING THE 



3' =;. -·- ·�: � s�E;y�����t=, 
-; j.:· i.:·]il_. ��� ;;, �.;;:::__=:_�-

AM-A 70 Amplifier 
100 watts per channel. 
Around £300. 
For further information 
Tel 01-843 2182 (24 hrs). 

ULTIMATE IN HIFI AND VIDEO 
· SYSTEMS FROM £2,500 OR LESS · 
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T 0 N E A R M s 

ALPHASON HR lOOS 
ALPHASON, 190-192 WIGAN ROAD, EUXTON, NEAR CHORLEY, LANCS PR 7 6JW. TEL: (02572) 76626 

A 
lphason have now extended 
their range to include less 
expensive Xenon, Delta and 
Opal models, while their 
first model, the HRJOOS, is 

available optionally with van den Hul 

'monocry stal ' wiring throughout, as the 
HRJOOS MCS. 

A medium mass arm possessing high 
rigidity, the HRJOO's main feature is the 
use of a substantial titanium beam tube 
with classic 'S' shape geometry. This has 
allowed a straight join to the headshell, 
itself ingeniously formed from the front end 
of the tube; a transition accomplished with 
minimal impairment to good interfacing 
of cartridge and arm. A considerable 

proportion of the beam upper surface 
continues down to the 'shell' or cartridge 
mounting platform. 

The concentric gimbal bearings are built 
of hardened tool steel for maximum 
strength and the pivots have bearing 
surfaces using ultra-hard carbon inserts, 

offering high rigidity with reduced friction 
levels. 

Considerable care has been taken to 
maximise rigidity as well as to minimise 
resonances in the design by suitable 
choices of materials and structure, the 
resulting performance reflecting the 
mechanical engineering expertise of the 

ALPHASON XENON: OPAL HAS A STRAIGHT ARM TUBE 

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

The Alphason' s fixed arm leads are 
reasonably compliant, aiding subchassis 
cable dressing, and are fitted with gold­
plated plugs of good quality. Cable capa­
citance was low at 95pF. The counter­
weight slides on a hard ny lon insert with 
a locking socket-head screw, while the 
weight carrier is stiffly engaged on a 

threaded section allowing fine adjustment 
of downforce- 0.4g per revolution for the 
heavier of the two weights supplied, which 
is suited to the Koetsu. 

--��LAB REPORT���-
Effective mass was in the low to medium 
range at lOg inclusive of steel fixing bolts, 
and the structure was highly 'dead' as well 
as most rigid, with zero bearing play . The 
geometry was excellent, with very good 
finish and fine engineering. With the 
larger bias weight on the centre notch the 
compensation was fine for a 2g downforce 
as well as being in the right ratio, while 
friction was very low. The cue worked well 
though the arm lock was rather stiff - I 

would prefer a separate pillar rest. Resonant 
behaviour was very good, indicating a low­
coloration design. 

" ""'"-Q<��{��·=-··-
SOUND. QUALITY 

The HRJOOS impressed us strongly by its 
neutral and tonally balanced performance. 
Treble was detailed and precisely located 
and yet free of 'edge' or 'grain'. The mid­
range gave excellent rendition of vocal 

lines while bass was firm, extended and 
detailed. Stereo was exceptional with pre­
cise positioning and fine depth and ambi­
ence, and despite an apparent 'smooth­
ness', transients were nevertheless repro­
duced with fine 'attack '. 

ALPHASON XENON 

S 
elling at just under £200 this is 

the most expensive of 
Alphason' s new tonearms and 
fills a gap in the market between 
the budget examples and the 

higher class £300 group such as the 
HRJOOS and the Linn lttok. 

The Xenon owes much to the well estab­
lished HRJOOS and indeed uses the same 
good-sounding 'S' shaped one-piece arm/ 
shell unit. 

Some savings have been made as regards 
details of the cue mechanism and bias 
compensator, as well as the exterior finish 
of the bearing assembly, but these have not 
significantly prejudiced the performance. 



T 

ALPHASON HR lOOS 

The more expensive model's concentric 
bearing gimbal design is retained and is 
well aligned, offering negligible play plus 
very low levels of friction and stiction. 

On audition, it proved hard at first to 
separate this model from the well-rated 
HR lOOS. The Xenon showed a solid overall 
control with a firm sense of image focus 
over a wide frequency range. The treble was 
clear and finely detailed, the mid of un­
doubtedly low coloration, with minimal 
'clang' or hardness. Bass was free from 
boom or emphasis. Open and clean 
sounding, stereo depth was also respectably 
portrayed. 

ALPHASON OPAL 

C
omfortably under £100, the 
Opal nonetheless manages to 

maintain Alphason's high 
standards for solid engineer­
ing and low friction, with 

bearings free from play or looseness. it may 
be fitted via a single hole in an arm board, 
but compatibility with the popular Itwk 

mounting is provided via a special base, 
which is again clamped by a single large 
nut. 

This is a straight fixed head arm, whose 
strong main beam is fitted with a properly 
clamped counterweight and supported on 

0 N E A R M 

a concentric gimbal bearing. Thread and 
weight bias correction is provided. 
Appropriate calibrations are given for bias 
and downforce, and the arm falls into the 
medium-mass category; when typically 
balanced with appropriate mounting hard­
ware an effective mass figure of lOg was 
recorded. 

The Opal gave a good account of itself 
on audition, happily meeting rated £100 
tonearms in their own territory. In tonal 
balance it appeared lightweight and 'airy' 
with some 'zinginess' in the high treble -
less well suited to moving-coils in this 
respect. 

The bass was dry and firm, while mid 
focus and stereo depth were both pretty 
good. A particular attribute was the 
smooth uncoloured midrange, this an 
Alphason hallmark. 

�-�'*������-
CONCLUSION 

With Alphason's high standard of 
engineering, a basically good finish and a 
fine lab and sonic performance, the Xenon 

comes strongly recommended. The price 
was very fair for this arm, an essentially 
well balanced model in all respects. The 
Opal has proved to be a well designed and 
constructed British tonearm, which at the 
price certainly deserves a· 'Best Buy' 
rating. 

s 

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

�'"�TEST RESULTS��· . . 

ALPHASON HRIOOS 

Tonearm 

Approximate effective mass, inc screws, excl carnidge _lOg 

Type/mass of headshdl ______ _n•on�decachable 

Gt!ometric accuracy __________ .excellent 

Adjustments provided _____ <lVerhang/offscr/hcight 

Finish and engineering ood/excellent 

Ease of assembly/serring-up/usc ___ verygood/good/good 

Friction, typical lateral/vertical _____ l0mg/20mg 

Bias compensation method __ thread, pulley and weight 

Bias force, rim/centre (set to I.Sg elliptical) _l80mg/l50mg 

Downforce calibration ermr, lg/2g ____ -O.lg/-O.lg 

Cue drift, 8mm ascent/descent _negligible, 0.5 sec/1.0 sec 

Arm rcsonances __________ very good 

Subjective sound yuality ________ very gcxKf 

Lead capacitance/damping method ___ ___:95pF/none 

Estimated typical purchase price ____ HRIOOS, £335; 

HRIOOS MCS, £385 

Fi<St reviewed, HR lOOS, 1983 (tetested, 1984, 1985); Opal and 
Xenon, 1985. Rming: Recommended. For full lab reports on Opal 
and Xenon, see issue 43. 
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T 0 N E A R M s 

GRACEG707 
RUSS ANDREWS TURNTABLE ACCESSORIES, EDGE BANK HOUSE, SKELSMERGH, KENDAL, CUMBRIA LAS 9AS. TEL: (053 983) 24 7 

T
his well-known and elegant 
arm comes from a specialist 
Japanese company. It is a rigid 
yet low mass design with a 
fixed plastic headshell (adjust­

able for tilt) and employs a straight 
chromed alloy tube with secure gimbal 
bearings free of play. Essentially little 
decoupling is provided on the rotating 
counter-weight assembly, while a pivoted 
weighted lever applies bias compensation 
via a thread. 

The instructions supplied were rather 
poor, with minimal guidance on align­
ment, and we felt that only a relatively 
experienced user could be expected to set 
up the arm correctly using the information 
supplied. However, the distributor, who 
also handles the Supex cartridges, will be 
well qualified to help here. 

��LAB REPORT�'i';UI--
Low friction values were recorded but the 
supplied bias system set to l.Sg gave values 
virtually double that required for normal 
elliptical styli (the arm was originally 
intended for discrete quadraphonic use, 
with Shibata styli! - Ed). However the 
ratio of rim-to-centre values was correct. 
Set up with a protractor, the geometrical 
accuracy was very good, with tilt, height 
and overhang provided. Cue operation was 
satisfactory and downforce calibration 

accurate. Effective mass was low at 6g and 
suitable for medium to high compliance 
cartridges, and extra weights may be neces­
sary for low mass, low compliance models 
(otherwise moderate bass lift in the 
20-40Hz region may occur.) A better than 
average characteristic was apparent from 
the arm resonance graph despite the 
anomalies in the 280-SOOHz range and the 
related harmonic spike at 850Hz. Above 
this range the characteristic was 
commendably even with fair control and 
maintained energy to the 20kHz limit. A 

minor resonance appeared at 80Hz - too 
low for a bending mode and possibly due 
to the stiff counterweight elastic 'liner'. 

·- -.. ·�����-·�-· 
SOUND QUALITY 

In assessment for previous issues a 'very 
good' rating was established using either 
a LPI2 or an ATR deck. The bass register 
was considered tight, extended and power­
ful, with accurate placement while stereo 
was detailed with good depth and pre­
cision. The arm presented an interesting 
contrast to the SME Ill, which we felt to 
be on the rich side of neutrality, the G707 

conversely sounding slightly on the bright 
and coarse side of this balance. 

-..._T;.>"j1\;;�� ?,:�J!D• . 
CONCLUSION 

When Hi-Fi Choice first reviewed the '707 

nearly a decade ago, it was supplied by Linn 
Products (at around £70!) and usually fitted 
to the Sondek. Now something of a classic, 
the G707 remains worth considering. But 
more recent introductions have really made 
certain aspects of the design, such as the 

plastic headshell and slim arm tube, seem 
rather old fashioned. Improved designs 

from a number of other makers have re­
duced its competitiveness. 

��TEST RESULTS�� 
Approximate effective mass, inc screws, exd cartridge _7g 

Type of headshell ___________ Fixed 

Geometric accuracy ________ very good 

Finish and engineering ________ very good 

Ease of assembly/setting-up/use ___ very good/very good 

Fricrion, typical lateral/vertical _____ 20mg/l5mg 

Bias camp: type/force rim/centre (l.Sg ell set) _weighted 

lever & thread 240mg/290mg 

Cueing: drifr/Bmm ascent/8mm descent _satisfactory/ 

2secs/2 .Ssecs 

Downforce calibration error, lgl2g ___ -0.025g/-0.05g 

Arm resonances ________ above average 

Subjective sound quality very good 

Motor recommended TDI60, LPl2 etc. 

Amount of damping ----------' 
Estimated typical purchase price ______ ...J-221 

First reviewed: 1977 (retested and reassessed in subsequent 
editions). Rating: Worth Considering. 



T 0 N E A R M s 

HELIUS ORlON 2 
HELl US DESIGNS, THE WHITE HOUSE, ALDINGTON, EVESHAM, WORCS WRll SUB. TEL: (0386) 830083 

S 
ince the introduction of their 
first arm, Helius have continued 
development of their advanced 
Orion model, taking some of 
their concepts to a further level 

of refinement. The result is the now well 
established Orion 2. 

The Orion's most obvious feature is the 
massive bearing assembly, milled from sub­
stantial aluminium block and as with some 
AudioTechnica models, the pivot plane 
has been placed below the sty lus tip to aid 
tracking stability. The bearing is an unusual 
design whereby the horizontal and vertical 
components are effectively concentrated 
on a single point, use being made of the 
Helius 'tri-ball' sy stem, which when 
correctly set provides zero play and no 
secondary rattles. Inertial masses may be 
designed to balance around this unified 
pivot (not to be confused with a 'unipivot' 
since this one is rigid except in the two 
desired planes), conferring benefits as 
regards the wider distribution of structural 
resonances. 

A large section threaded rod provides the 
rear counterweight extension, the multiple 
weights screwed on and contra-locked for 
final setting. Sy nthetic inserts in the 
counterweights damp the interface 
between the rod and counterweight mass. 

The main arm beam, in alloy tube, has 
an extended larger diameter first section 
to distribute vibrational modes. At the 
front the standard Helius right-angled alloy 
cartridge platform is fitted. 

Both the arm base, which has an 
improved pillar lock, and the cue device 
are made of solid metal, possessing mini­
mum self-resonance. Thread-and-weight 
level bias compensation is fitted and, as 
with downforce, this is uncalibrated. 

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

Geometric accuracy was excellent, the 
slotted headshell providing ready adjust­
ment of offset angle and overhang. 
Although no slack whatsoever was detect­
able in the bearings, the friction levels in 
both planes were exemplary. 

Set to 'minimum' the bias was found to 
be appropriate for a l.Sg downforce, and 

little extra will be required for the usual 
1.8-2 .Og downforce moving-coil cartridge. 

Resonant behaviour was well ordered, 
showing a highly-favourable energy trend. 
It did however demonstrate some 
resonances, with that at 200Hz probably 
a bearing/counter counterweight mode, 
and that at 800Hz the main tube - a 
worthwhile high value. Low in capacitance,· 
the leads were usefully flexible and carried 
good quality plugs. 

.• -�����;��·''"'' " 
SOUND QUALITY 

On audition there was no doubt whatso­
ever concerning the high calibre of this 
tonearm. The bass was particularly good, 
showing depth, weight, eveness and good 
articulation. The midband was neutral as 
well as transparent, matching the unexag­
gerated musical treble register. Stereo effect 

was very good and the overall sound sweet 
and well-balanced tonally. Compared with 
certain other models however the Orion 
could sound less 'sharp', which could be 
interpreted as 'softness' on its part. 

�·-�$.������!/Y·-· 
CONCLUSION 

With the current series the fine sound 
quality is maintained. The arm is excel­
lently engineered with rigid bearings, free 
from slack. It remains very expensive but 
its performance wins it recommendation. 

·��TEST RESULTSi'·� 
Approximate effective mass. inc screws, exd cartridge _12� 

Type/mass of hcadshell non-decachab!t.· 

Geomenic accuracy _________ exccllenr 

Adjustments provided _____ height/nverhanghlffser 

Finish and engineering excellenr/cxcellcnt 

Ease of assembly/sctting·up/use __ very good/gtx)l)laverage 

Friction, typical lateral!verricai ____ <ZOmg/<20mg 

Bias compensation method _uncalibrated thread anJ lever 

Bias force, rim/centre (set to J.Sg j:lliptical) _175mg/22Smg 

Downforce calibration error, Ig/2g ___ uncalibrntcJ 

Cue drift, 8mm ascenr/descem 0.75secs/10secs 

Arm resonances ooJ. 

Subjective sound quality very good 

Arm damping ____________ , 
Estimated typical purchase price ______ £435 

Firsr reviewed: 1983 (retested 1984). Rating: Recommt!ndeJ.. 
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T 0 N E A R M s 

LINN ITTOK LVII 
LINN PRODUCTS L TO, 25 7 DRAKEMIRE DRIVE, GLASGOW G45 9SZ. TEL: 041-634 03 71 

W
hen first released, the 
LVII immediately estab­
lished an enviable repu­
tation for excellent 
engineering, sound 

quality and technical performance. The 
current version still resembles the original 
arm, despite some minor constructional 
changes which have helped maintain a 
competitive state of 'tune'. 

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

At close on a 14g effective mass includ­
ing hardware, the design fits the upper end 
of the medium-mass group and is best 
suited to cartridges in the 8-16cu compli­
ance range. Providing a strong foundation 
for cartridge mounting, the cast 
magnesium headshell carries a very well 
designed and non-resonant finger lift. 

This arm proved convenient to use, the 
effective cueing system controlled by a 
lengthened finger lever fitted with a roller 
at the top. This aids cueing on floppy sub­
chassis turntables and reduces unwanred 
spurious shock effects post cueing. In 
marked conrrast to the majority of up­
market audiophile designs, the Ittok comes 
fitted with a well calibrated and respect­
ably accurate dials for both downforce and 
bias, the latter adjustable during play. A 
precision low-torque flat coil spring is used 
for downforce, with a linear coil spring for 
bias correction. 

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

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

-""'R-.:0�����· ... ·--
SouND QuALITY 

The overall rating remains a secure 'very 
good', but as with all acoustic components 
the final result obviously represents some 
sort of balanced compromise. 'In our view 
the lrtok 's strengths lie in its subjective 
speed of response to transients, its fine 
transparency and its ability to reveal 
atmosphere, depth and fine detail. On 
audition, the bass was to a fine standard 
with good extension and drive, while the 
treble was also revealing of detail if very 
slightly brash and forward at times. A trace 
of upper-mid hardness was also noted, 
where the stereo focus suffers a mild dilu-

tion. The importance of this depends on 
the final combination of equipment 
chosen. 

A top-quality universal tonearm, recent 
minor improvements in fixings, counter­
weight tightness and form, plus a revised 
cable with superior fittings have all helped 
it to maintain a highly competitive 
position. Suitable for many turntables, it 
performs at its best on the current LPJ2, 

where the performance of the combination 
exceeds the sum of the parts. 

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

�.flTEST RESULTS�� 
Tonearm 

Approximate effective mass, inc screws, excl cartridge est. 13.5g 

Type/mass of headshell ______ non-detachable 

Geometric accuracy excellent 

Adjustments provided ___ height/overhang/lateral angle 

Finish and engineering _____ excellent/excellent 

Ease of assembly/serting�upluse _very good/v.good/v.good 

Friction, typical larerallvertical less than IOmg/less than lOmg 

Bias compensation method _____ ,internal spring 

Bias force, rim/centre (set to l.Sg elliptical) _l75mg/195mg 

Downforce calibration error, lg/lg _less than 0.03g/0.038g 

Cue drift, 8mm ascent/descent _negligible, 0.8 secs/1.8 secs 

Arm resonances __________ •very good 

Subjective sound quality _______ very good 

Lead capacimnce/damping method ___ lOO pF/none 

Estimated typical purchase price __.silver, £348; black £399 

First reviewed: 1980 (retested for all subsequent editions). Rating: 
Recommended. 



T 0 N E A R M s 

REGARB300 
REGA RESEARCH L TO, 119 PARK STREET, WESTCLIFFE-ON-SEA SSO 7PD. TEL: (0702) 33071 

F
or most of the tests here, the 
Rega RB300 tonearm was fitted 
to a current-production Planar 3 
turntable, which is in fact the 
most usual combination and 

selling for just under £190. However, the 
arm can also be bought as a separate com­
ponent (£90) and will do full justice to 
more expensive components - in fact it 
proved to be one of the most exciting 
introductions in the 1984 issue. 

The design is based on a very rigid one­
piece arm beam/headshell, which 
unusually is constructed from a hollow 
aluminium casting. No joins are present 
between cartridge platform and pivot. T he 
bearings themselves are highly pre-loaded 
and yet mounted to such a high tolerance 
that friction is negligible while play is 
physically undetectable. 

Rega's traditional magnetic frictionless 
bias compensator is employed, with a novel 
touch present in the design of the down­
force mechanism. When set to zero, the 
carefully designed coil spring mechanism 
exerts a minus force of 3g so reducing the 
counter-balance requirements. Roy Gandy 
has aimed for the smallest possible counter­
weight in order to reduce its moment of 
inertia and consequently its effect on the 
dynamics of the rear section of the arm. 
To this end the counterweight is machined 
from a very dense tungsten alloy, permit­
ting a still smaller counterweight diameter. 

The bearing gimbal is itself a substantial 
casting and Roy has abandoned the usual 
adjustable vertical pillar design, regarding 
this a structural weakness. His alternative 
is a threaded stem and large locknut; 
vertical height adjustment is only possible 
using various washers, this assuming that 
the arm/cartridge combination will in any 
case fit the chosen turntable. For example 

the arm was a mite too high for an EMT 
(ven den Hul) cartridge, though fine for an 
Asak, when mounted on a Linn deck; on 
the Lux 300, the height was right for the 
EMT. 

--��LAB REPORT��..,_-
Tests showed the RB300 to have some of 
the finest bearings in the business; further­
more 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 side (by about 25%). 
Downforce calibration was accurate and 
cue operation fine. Geometric accuracy was 
to a high standard, while the effective mass 
was moderate at lO.Sg, including the good­
quality steel mounting hardware. A wide 
range of moving-magnet and moving coil 
cartridges are judged suitable in the 8-22cu 
range. 

Looking at the structural resonance res­
ponse, the picture suggested good control 
and excellent rigidity. A 400Hz mode was 
probably the counterweight and was mild, 
while the first bending or torsional mode 
was deferred to a remarkably high l.SkHz 
- an outstanding result. The treble was 
also remarkable for its absence of reson­
ances after 4kHz. 

-··-..,,.�V.'ft!�--
SOl)ND QUALITY 

It was clear after only a few minutes 
audition, that the RB300 was a top flight 
performer. Depending on the chosen 
player, it proved quite comfortable in the 
company of other reference tonearms in 

the £250-£400 range. 
The sound was notably dry and neutral 

with excellent control throughout the 
range. It proved capable of making one 
'reference' arm sound dull and another hard 
and brash; and while the latter comparison 
could be interpreted by some as a lack of 
'life' in the RB300, personally, I do not 
believe this. Its transients were judged 
excellent, while it offered a very well­
focused sound stage with first rate depth. 
Cartridges up to £800 were tried without 
any embarrassment. Its only significant 
failing was a slight muddling of detail on 
complex musical passages. 

- ���������.�·· 
CONCLUSION 

T he RB300 is an excellent product, of 
which Roy Gandy can be justly proud. 
Despite its modest price it sets new 
standards in performance. Its benefits were 
clearly apparent in the Planar 3, but it is 
suitable for a number of high quality 
turntables. A 'Best Buy' rating is clearly 
appropriate. 

Approximate effective rriass, inc screws, excl cartridge JO.Jlg 

Type/mass of headshell non-detachable!-

Geometric accuracy 

1\djustmencs provided 

________ very g<xx.J 

______ owrhangl<lfs�t 

Finish and engineering very good/excellent 

Ease of assembly/setting-up/ll'ie _very good/excellent/very good 

Friction, typical lateral/vertical _____ ISmg/lSrng 

Bias compensation method; _______ magnetic 

Bias force. rim/centre (set to I.Sg elliptical) _340mg/330mg 

Downforce calibration error, lg/lg __ -+0.0Sg/+0.03g 

Cue drift, Bmm ascent/descent _negligible, 0 .5 secsl3 secs 

Arm resonances lxxi 

Subjective sound quality very good 

Arm damping ___________ _ 

Estima{ed {ypical purchase price _______ £90 

First reviewed: 1984. Rating: Best Buy. 
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T 0 N E A R M s 

SME SERIESV 
SME L TO. STEYNING, SUSSEX BN4 3GY. TEL {0903) 814321 

A
fter several fallow years, 
SME have come up with a 
radically new state-of-the­
art tonearm. During 1985, 
we were able to review the 

only example then in existence, a pre­
production prototype, and it is on these 
tests that the following report is based. 
Subsequent experience has confirmed that 
this prototype was indeed representative of 
production models. 

It should be noted that the prototype 
had already travelled to exhibitions all over 
the world, but despite this it arrived in fine 
condition bar the lateral bearing friction 
which was on the high side; in production, 
figures of less than 40mg are anticipated 
for this parameter. Fortunately the friction 
level was not so high as to disturb the track­
ing of the test cartridge at 1.7-2g down­
force. 

At the phenomenal price of £1138, this 
arm's design technology, engineering finish 
and sound quality are all directed towards 
justifying that cost. Previous SME designs 
employed a gravity loaded knife edge for 
the vertical plane bearing, but the 'V uses 
firmly preloaded, high force stainless steel 
ball race bearings of the highest quality, 
offering zero detectable play or slack when 
properly assembled. 

The main beam or tube, in thinwall cast 
magnesium, is a complex one-piece struc­
ture including the shell/cartridge platform, 
the massive beam, the yoke bearing assem­
bly and the rear section slide for the 
counterweight. The beam is heavily tap­
ered both externally and in terms of its wall 
thickness. No joins are present from end 
to end though it must be said that the low­
effective mass, high density tungsten 
counterweight block is joined via a cam 

lock system. Fine control of zero balance 
is via a thumbscrew, while downforce and 
bias correction is set by calibrated dials a 

la Linn lttok. 

While the mounting hardware is com­
patible with existing SME arms - the 
familiar oval hole with the four point fixing 
- the 'V has a highly rigid vice-like clamp 
system which nevertheless includes the 
familiar rack for easy adjustment of over­
hang and offset geometry. Height adjust­
ment is facilitated by a detachable control, 
which may be temporarily operated during 
play for fine tuning. Vertical tilt cannot be 
adjusted except perhaps by special wedge 
shims at the headshell. 

The cable is a special van den Hul type, 
connected via a Japanese style 5 pin plug 
while the arm socket is a right angle type, 
with a viscous-damped free rotation, 
allowing the cable to take up a natural 'set' · 

for alignment in subchassis turntables; in 
the current Linn player, the plinth 
reinforcement comes dangerously close to 
fouling this socketry, and will probably 
need cautious shaving away. SME's internal 
arm wiring is specially selected for opti­
mum sound quality. Construction and 
finish was quite excellent - it felt and 
operated like a Leica. 

Concerning cartridge compatbility, the 
arm has a moderate effective mass and is 
suited to medium compliance cartridges in 
the 8-30cu range; the top limit is higher 

than expected because of the arm's 
damping feature. A calibrated damper 
engages in a horizontally acting silicone 
fluid trough. A wide range of damping is 
possible, with the suggestion that it be used 
with extreme moderation. As such it can 
pacify the arm cartridge resonance, 
particularly with the higher compliance 
examples, and so stabilise tracking. 

In the interests of low resonance, no 
finger lift is provided on the headshell, 
which has a milled undersurface for a good 
cartridge fit. 

·-��lLAB REPORT��\�T---
On test this arm was found to be well cali­
brated with satisfactorily accurate down­
force, as well as sensible levels of bias 
correction, the latter achieved without 
friction. 

Effective mass depends to some degree 
on the mass of cartridge counter-balanced 
as well as the selected hardware, typically 



T 

measuring 12g including fixings. W ith 
various fluid choices available from SME, 
any required damping can be achieved. 

Analysis of the arm resonance behaviour 
was complicated by the necessary use of a 
new test cartridge. Impulse analysis showed 
a well damped main arm mode ro lie at a 
high !.6kHz, but the combination of 
rigidity and damping made it hard to 
identify on a conventional graph. In 
comparative terms, this suggests a notably 
clean behaviour with this cartridge. 

·-·--�··-<������:rDJ·�··=--"4-
SOUND QUALITY 

Perhaps in confirmation of its aspiration 
to set a new reference standard, this arm 

0 N E A R M 

has the ability, once heard , to show just 
how coloured and tonally unbalanced 
many other arms are. 

T he arm appears to have very little of 
its own false emphasis and, subjectively, it 
unleashes the black disc in a surprising 
manner. Several aspects caught our 
attention - for example, stage width is 
notably increased , yet central focusing is 

more precise over a wide frequency range. 
Tonally even, it allows previously 'difficult' 
musical passages such as certain female 
vocal tracks, to soar through the frequency 
range without any hindrance or any 
suspicion of a 'forced' quality. Stage depth 
is remarkably good, with harmonic 
perspectives convincingly maintained in 

s 

free space. Fine detail was excellently 
resolved, indeed certain detail was heard 
for the first rime on many records. The bass 

was agreeably firm and extended, lacking 
any particular emphasis, while the treble 
was sweet and airy, slightly rich tonally 
compared with other arms. 

����jf}�����-��-·-
CONCLUSION 

Clearly, the Series V is an excellent tone­

arm in terms of design, engineering, build, 
and sound quality. While the high price 

constrains considerations of value, it can 
be argued that this arm does just what it 
set out to do, namely establish a new 
reference standard regardless of price. In our 
view the 'V has a good chance of re­
establishing the old SME slogan, The Best 
Pickup Arm in the World' and must be 
recommended. 

�·1i.TEST RESULTS�+ 
1\10(.'{\fnl 

Appmximare effecrive mass, inc screws, excl canriJgt.' 10.5� 

Type/mass of hc<ldsh!!ll __________ fixcJ 

Ge1mlt.'cric accumcy __________ ,cxc ... ·llcnr 

AJjustmt.•nts pnwiJeJ ___ hci.t.:ht/�wcrhanJ,!flll'fsct/darnping 

Finbh �nJ t.•nginc,,:ring cxc\.·lkntk.'xC\.'11\.'nt 

Ease of assembly/scttinwup/usc _very J.:noJ/gooJivt.•ry g:uod 

Fricti,m, typical larcr.:al/venical 100mg*!30mg 

Bias compensation mcrhoJ inremal spring 

Bias force, rim/centre (ser ro 1.5g dliprical) _lSOmg/210mg 

Oownf,lrce calihmrion crrur, l g/2g ___ +0.02gl-0.07).! 

Cue Jrifr. 8mm ;lsccnr/Jcsccnr _ncgligihlc. l.S�ccs/hcc:-

Arm rcsonanccs __________ v�.·r� 1.!•1•11.1 

St1hjccrivc sounJ 4ualiry ________ cxcdl�:nr 

Am1 Jamping _srx:cial structure; t�Jjusrahlo.: viscous Jamping 

Estimatt'J f\'Pical purchase pric..- _______ £1138 

30mg. 

first r�.·vicwt."\.l· 19BS. Raring:: Rccommo.:nJcd. 
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T 0 N E A R M s 

SYRINXPU3 
SYRINX AUDIO L TO, ROYSTON HOUSE, CAROL! NE PARK, GRANTON, ENDINBURGH EH5 1QJ. TEL: 031-551 2404 

A
n unusual design in many 
respects, the PU3 is a well­
established model of excel­
lent engineering quality, 
and is a successful develop­

ment of the original Syrinx PU2. It should 
be added that the arms are now manu­
factured under new management, so our 
review samples do not strictly represent 
current production. 

The PU3's massive main beam may be 
rotated on a threaded fixing of very fine 

pitch. As the designer has explained, the 
finer the pitch the greater the locking 
forces which may be obtained via the 
centre rotating sleeve. After adjustment, 
the PU3 can certainly be set very firmly. 
A sensible cartridge platform is fitted, well 
reinforced and firmly bonded to the tube. 

A massive gimbal bearing assembly is 

employed, with large precision ball races 
designed to accept a substantial pre-load. 
T he pre-load assures a freedom from play 
with effective coupling from cartridge to 
mounting base. Best described as cigar 
shaped, the main beam is profiled to pro­
vide a defined resonance pattern chosen 
for optimum sound. 

The polished counterweight moves on 
the threaded rear stem, and is locked in 
position by a contra-rotated inner sleeve. 

A relatively large alloy plate forms the 
gantry for the arm rest and cue mechanism, 
but this was suspected of introducing a 
minor resonance in the 1kHz region. 
However, experimenr showed that a small 
wood wedge between the extreme end of 
the gantry and the arm mounting board 
(where this is possible) could minimise this 
resonance effect. 

Arm height is adjustable by means of a 
locknut on the threaded pillar, not as con­
venient as the side locking methods used 
by most arms. Neither downforce nor bias 
levels were calibrated. 

--�LAB REPORTt���-
Effective mass was found to be around llg, 
including fixing hardware, this suited to a 
broad range of high quality modern cart· 
ridges from the Linn to the Koestsus. The 
geometric accuracy was high, and all the 
related adjustments were correct. The bear­
ings were devoid of play at the expense of 
some friction, typically 70mg in both 

planes for our recent sample, and con­
sidered to be satisfactory. 

Charted with an Osawa 60L moving-coil 
cartridge, the structural arm resonance 
graph presented an interesting picture. 
Minor counterweight modes were present 
from Z00-400Hz, with the main resonance 
appearing at a high 1kHz, indicating fine 
main beam rigidity. The break in energy 
trend was fairly strong at 1kHz, but above 
this range the arm was notably well be­
haved . The main 1kHz resonance could 
however prove interesting in the context 
of the listening tests. 

-·•""v��f����..,....� 
SOUND QUALITY 

On audition, the sound was characterised 
by a light-textured, delicately open quality 
with a sweet detailed treble capable of 
bringing out the best from the line-contact 
type cartridges. The mid was slightly 'nasal', 
but no more so than several competitors, 
though in our view this area did not benefit 
from the Pink Triangle and its alloy plate 
tonearm mounting. Perhaps a wooden 

board would provide a superior 
termination! Tracking stability was notably 
superior, if marginally behind that of the 
Zeta for example. 

-·-�;;.�2����-� 
CONCLUSION 

Sy rinx have maintained a fully competitive 
standard with their PU3 Ipsissima. In the 

right turntable - the Sondek is one 
example- the PU3 can provide a first-rate 
sound quality, with the finish and most 
technical aspects of commensurate quality. 
Taken overall, the PU3 qualifies for recom­
mendation. 

-��TEST RESULTS�-� 
Approximate effective mass, inc screws, excl cartridge ll.Og 

Type/mass of headshell ______ non�emchable/-

Geometric accurncy _________ excellent 

Adjustments provided ___ tilt/height/overhang/offset 

Finish and engineering _____ ___ excellent 

Ease of assembly/setring·upluse ___ -<locxi/good/average 

Friction, typical larerallvertical 70mg/70mg 

Bias compensation method thread and lever 

Bias force, rim/centre (set to l.Sg elliptical)_uncalibrared 

Downforcc calibration error, lg/lg ___ uncalibrated 

Cue drift, Bmm ascent/descent _very good, O.Ssecs/l.Osecs 

Arm resonances ___________ ;average 

Subjective sound quality _______ very good 

Arm damping ___________ _ 

Estimated rypical purchase price ___ ___ .... 290 

First reviewed: 1984. Rating: Recommended. 



SYCHRO DEK, YAMAHA, MISSION, NAKAMICHI, SOURCE, ZETA, KOETSU, BRIAR, LYNX, MEDUSA, JECKLIN 
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Well, here we are once more, with lots of news that we feel to be of great interest to the discerning 
Audiophile, whether North or South of the border! 

We have recently been appointed agents for the incredible Elite rock turntable, which we feel must 
represent the finest value for money analogue front end available. The Rock is priced at £299 without 
arm, and can be bought from around £390 inclusive of arm and cartridge. 

On the amplification front we have recently re-discovered a very fine range of Yorkshire bred electronics 
from Sugden. They have a superb little amp in the A25 which must be heard to be believed. An audition 
is mandatory against any other amp in the sub £200 league. This company also produce a magnificent 
Pre and Power combination in the C128, P128, which offers 160 watts per channel into 8 ohms, with 
superb sound quality, it costs, a mere £930 inc. vat. 

The Music Room, Manchester are now proud to be Harman Kardon centre. This range of amplifiers, 
tuners and cassette decks offer most of the facilities anyone would normally need or use. Should you 
happen to be looking for JBL loudspeakers then you will be relieved to know that we also have the 
entire Ti range from the 18Ti, to the magnificent 250Ti. So you want a cracking system that is 
affordable? 

Recent visitors to the shop have been stunned by one of our 'Reference' systems, which comprises 
of Michel Gyrodec, Zeta tonearm and Decca gold cartridge, linked to the Audiolab 8000 C & P (pre 
& power combo). Air was being moved by the Infinity RSIVB. This is the one system that must be 
heard by all, in search of true Hi-Fi at just under £3000. 

Other new additions to the Music Room range of products come from the superlative Lynx Audio and 
ethereal sounding Goldbug cartridges. This could be the basis for the illusive system you have been 
searching for. 

Of course, not everyone can afford or, even wants to afford a system like this, so we at the Music 
Room also cater for all serious Audio-philes who are on a budget. 

An excellent starter system comes in the form of the RD 50 from Ariston (a turntable to be reckoned 
with), the Sugden A28 class A integrated amp coupled with the rogers LS2 or Monitor Audio R252 
which we feel both offer excellent value for money. Both these speakers use real wood veneer and 
are exquisitely finished at around £150 per pair. This system complete with stands comes to around 
£570, with our free 2 year guarantee. 

Almost drawing this newsletter to a close, The Music Room Manchester are proud indeed, to present 
one of the ultimate music reproduction systems available. lt comes in the form of the Audiolabor 
turntable with SME series V tonearm or the Well Tempered Arm coupled to cartridges from the A.J. 
Van den Hul . Amplification is from exquisite valve technologists Conrad Johnson driving the amazing 
Infinity RSIIB's. This is one system, at around £35,000. lt may be expensive but we would like every 
audiophile in the land to hear just what can come from the grooves in a piece of vinyl! 

Finally we'd like to mention to all enthusiasts in search of a Digital system that we stock C.D. players 
from Yamaha, Denon, Philips, Mission and Meridian. 

Look forward to seeing you at our Manchester or Glasgow shops. 

The Music Room 

50 Bridge Street 

Manchester M3 

061-835 1366 

Tues-Sat 10am-6pm 

Evenings by appointment 

The Music Room 

221 St Vinc ent Street 

GlasgowG2 

041-248 7221 

Mon-Sat 10am-6pm 

Thursdays 'til 8pm 
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T 0 N E A R M s 

WELL TEMPERED ARM 
AUTOMATION SCIENCES Co., 20 LITTLE 0ADDESOON. BERKHAMSTED, HERTS HF4 lPA. TEL: (044284) 2 7 86 

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

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

The arm has an undamped effective mass 

in the lOg range, and in use is heavily 
damped by a low-mass stabiliser working 
in a well of viscous silicone fluid, which, 
in a real sense, is the foundation for the 
arm. The subsonic arm/cartridge resonance 
is heavily damped, as are structural 
resonances in the arm taken as a whole, 
with the end result that the arm is 
singularly non-resonant. 

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

�-LAB REPORT�--
Arm resonances were well controlled, free 
from sharp breakups. In energy terms, some 
mid dominance was apparent but this was 
broad and thus of little consequence. 

Bias correction is applied by moving the 
relative positions of the two suspension 
threads to impart a slight twisting force to 
the arm. Adjustment is by a small thumb­
wheel, and when set at minimum, the 
measured bias correction value was 
appropriate for a typical cartridge of 1.5g 
tracking force. Rotated by one turn, 'anti­
skating' of some 500mg or so was provided, 

appropriate to downforce in the 2.5 to 3.0g 
range. Checks confirmed the negligible 
stiction in the suspension and the damper 
assembly, so in practice friction values can 
be regarded as very low for small, slow arm 
movements. 

·-�:��-·�­
SOUND QUALITY 

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

··�l:.l� .. ���ftl\!.t:&�­
CONCLUSION 

The high standard of sound quality shown 
here demands recommendation. Stable 
and relaxed, its overall performance 'gmws' 
on the listener with prolonged use. Its 
average effective mass and high damping 

suits it to a wide variety of cartridges, 
ranging from the robust low compliance 
versions, to the more delicate moving-coils, 
and while its looks may be off putting and 
there are admittedly some mounting 
complications, the end results certainly 
justify the extra effort required. 

-�.f!TEST RESULTS�� 
Approximate effective mass, inc screws, excl cartridge_6.8g 

Type/mass of headshell fixed 

Geometric accuracy _________ excellent 

Adjustments provided _____ tilt, overhang, lateral 

Finish and engineering very good/very good 

Ease of assembly/setting-up/use _difficult/averagelaverage 

Friction, typical latera!lvcnical _______ none 

Bias compensation mt:rhodi ______ rwisted thread 

Bias force. rimlccnrrc (ser w 1.5g elliptical) _225mg/500mg 

Downforce calibration error, lgl2g ___ uncalibrared 

Cue drift, Smm ascent/descent ____ no cueing device, 

poor drift/O.Ssecs (inherent damping) 

Arm rcsonances __________ excellent 

_______ very good 

_______ very heavy damping 

Subjective sound quality 

Arm Jamping 

Estimated typical purchase price ______ £515 

Flrst reviewed: 1985. Rating: Recommended. 



T 0 N E A R M s 

ZETA 
MOTH MARKETING. 4 7 ARMSTRONG CLOSE, WILSTEAD, BEDFORD. TEL (0234) 7 451152 

F
irmly in the 'super-fi' class, the 
Zeta arm is a UK-designed and 
manufactured product with a 
very business-like construction 
and exterior. A fixed headshell 

design, rigidity is its byword, with the 
massive construction clearly amplifying 
this concept. The entire pillar/base and 
gimbal support is machined from a solid 
block and likewise the oversize beam tube 
is a continous structure, running right 
through the bearing assembly. The head­
shell is free of perforations aside from the 
cartridge fixing slots, representing an 
excellent mounting platform. Those few 
parts which are joined are thermally 
bonded, thus avoiding the variability of the 
adhesives normally used. 

The large counterweight consists of an 
aluminium shell containing a series of steel 
weights, these being selected in combi­
nation for the required counterbalance 
force, then locked in position. The whole 
assembly may then be locked on the rear 
arm beam section using large socket head 
screws and downforce must be set using an 
auxiliary guage. An internal hair-spring 
bias compensator is fitted, integral to the 
pillar housing and controlled via a small 
knurled wheeL Uncalibrated, this needs to 
be set by trial and error, using a tracking 
test record and via listening tests. 

Geometrically, the offset is at 23.75 deg 
in order to bring the stylus tip into 
alignment with the arm beam centre line 
and to reduce torsional excitation. Heavily 
gold-plated professional connectors are 

used for the arm cable which has fine 
phono plugs at the other extremity, these 
also gold plated. The cable was judged to 
be reasonably compliant and offered a low 
lOOpF lead capacitance. 

The gimbal bearings are set virtually to 
tightness and employed a large number of 
race balls on superfinished hardened 
surfaces. Effective mass approaches the 
'heavy' category specially suited to low 
compliance, high performance moving-coil 
cartridges. 

..._ ... ����=�' [.!!!JP" "'". 

SOUND QUALITY 
Immediately recognisable as a top-class 
product, the Zeta was most rewarding on 
audition. The bass was exceptionally good 
- deep, powerful, tight and articulate. 
Tonal balance was slightly 'heavy' in a 
relaxed, unrestrained fashion - full of 
depth, detail and sharp stereo focusing, 
while the treble was sweet and transparent 
with negligible blurring. 

-�LAB REPORT!�� ... . 
Estimated at !6g, the effective mass would 
ideally partner in the 7-14cu compliance 
range. The geometric accuracy was ex­
cellent, and the arm was superbly crafted 
and finished. Friction was satisfactorily low 
at 25mg in both planes, and when set to 
'off', very little bias was developed. At the 
mid click position 200mg was noted, with 
325mg at 'max' this is a very sensible 
control range. The cue worked well with 
sensibly chosen rates. 

Charted for resonances, the low 

frequency range was distinguished by a 
uniquely even energy trend. A few minor 
resonances were present, but did not 
significantly disturb the result. Our samples 
showed some bearing quality variation but 
we are informed that recent production will 
not suffer from this. 

···-..:.ti;.���!it�;t�·--­
CONCLUSION 

Here is another UK-built, front-rank 
audiophile product. Its construction 
quality, finish and sound were all first rate 
and would satisfy the most discerning of 
all purchasers, and while a high price must 

be paid for this, for many the results will 
justify the outlay. Van den Hul cable is 
available as an option, offering improved 
clarity and depth, plus a still sweeter treble. 

Approximate effective ma:>s, inc screws, excl cartridge _16� 

Typelmass of headshell ______ n1m.Jerachablc 

Geometric accuracy _______ __ excellent 

Adjustments pmvided hcightft,vcrhang/offsct 

Finish and engineering: t!xccllenr/vcry gooJ 

Ease of assemb\y/sening-up/use •o�.x.l/good/gooJ 

Friction, typical lateral/vertical _____ 25mg/25mg 

Bias compensation method _____ internal sprin� 

Bias ti.Jrce, rim/cc.:nrn: (click-stop) ___ 200mg/200mg 

Downforce calibration error, lg/lg ___ uncalihmtcJ 

Cue drift, Smm ascemlJt!Scem ___slight, 0.7 secs/1.9 secs 

Arm rcsonances very g{1oJ 

Subjenive sound qualit}' very �ooJ 

Lead capacitance/damping methoJ ____ IOOpFln(JnC 

Estimated typical purchase price _£459, vJH cahlc £549 

first reviewed: 1983 (re[esteJ 1985). Raring: RecommenJeJ. 
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PRESENCE AUDIO NEWS 
PRESENCE-ANNIVERSARY On T hursday 6th February, Presence Audio 
celebrated 2 years in business, and is now the UK distributor for no fewer 
than 16 manufacturers. Latest product news follows. 

PRESENCE-AUDIOSTATIC The latest versions of the Audiostatic ES200 
model have a slightly simplified design with no base plinth and the 
transformers mounted on the back of the panel. Price remains the same at 
£1,395. Tel: 044485 333. 

PRESENCE-DECCA Decca cartridges have been in short supply due to 
component problems, which Decca hopes are now resolved. Decca's Diplomat 
carbon fibre brush is selling well on both looks and efficiency. BARGAIN 

OF THE YEAR> Presence has a limited number of the rare Decca London 
loudspeakers with ribbon tweeter (list price £460) available at the incredible 
price of £195 per pair, and at this price there is probably nothing to compare. 
Available in Rosewood veneer or white. For nearest dealer phone 044485 333. 

PRESENCE-ENSEMBLE T he Ensemble PAl speakers are remarkable. 
Measuring only 35 X 23 x 23cms (14x9x9ins} they produce a real big-speaker 
sound with plenty of bass and have to be heard to be believed. Made in 
Switzerland, they come in Brazilian Rosewood or walnut as standard, and 
at £1,000 a pair they are one of the world's most expensive small loudspeakers. 
Tel: 044485 333. 

PRESENCE-GLA NZ Presence Audio is now the UK distributor for Glanz. 
Prices of these highly regarded models (3 moving coil and 3 moving flux} 
remain unchanged and replacement styli are avaialble for all models. Tel: 
044485 333. 

PRESENCE-INTERFACE Produced in Holland, the Record Interface Mat 
(£24.95) is made out of a similar material to records (Polymethylmethacrylate!}. 
T he Record Interface Clamp (£29 .90) has the same bottom surface as the 
mat plus a lead/barium coating and an aluminium magnesium housing. CD 
Interface Mats (£2.99 for 10) are made of a translucent plastic and are 
permanently attached to the label side of each CD. Tel: 044485 333. 

PRESENCE-JECKLIN Latest versions of the highly acclaimed Jecklin Float 
Electrostatic headphones sound even better with four transformers in the 
energiser box and improved signal cable. Price remains £299. Tel: 044485 333. 

PRESENCE-KISEKI Presence is now the UK distributor for these world 
famous cartridges which rank among the best available and at lower prices 
too1 T he improved range consists of the Blue Silverspot at £295, the 
Purpleheart £395, the Purpleheart Sapphire £495, Agate Ruby £595, and 
the incredible hand-built, hand-tuned Lapis Lazuli as the world's most 
expensive cartridge at £2,000. Also available is the Kiseki range of moving 
coil transformers to suit its own and other cartridges. Tel: 044485 333. 

PRESENCE-MDM T he Jecklin-originated MDM cables with their solid­
core co-axial cable in a startling red or blue plus unique phono plugs are 
winning friends for sound quality as well as looks. Available in 0.6m, l.Om 
and 1.5m lengths at £7.95, £8.95 and £9.95 respectively. Tel: 044485 333. 

PRESENCE-MILLTEK T he superbly made Milltek Aurora is a high output 
(2mV ) moving coil cartridge which bears more than a passing resemblence 
to Kiseki. Sound quality is very good for the price (£195). Tel: 044485 333. 

PRESENCE-NUANCE T he Nuance Mk II transistor pre-amp is setting 
new standards (see Ken Kessler review in March Hi-Fi News}. T his first model 
has the phono stage optimised for moviong coil, but a moving magnet version 
is coming. Available in champagne or black the Nuance costs £695. Tel: 
044485 333. 

PRESENCE-ODYSSEY Beauty and the Best? T he £798 Odyssey RP!-XG 
Mkll arm is one of the world's best and certainly the most beautiful - but 
watch for Odyssey designer John Gordon's new arm at half that price. Odyssey 
Perfect Lock Banana Plugs at £39 a set are a unique design and an excellent 
gift. Tel: 044485 333. 

PRESENCE-OMEGA POINT Developed from the Dais, the Omega Point 
turntable and unique unipivot arm are British designer Tom Fletcher's finest 
products to date. New thinking has produced top flight products and at 
reasonable prices too. Turntable is £895 and the arm £298. Tel: 044485 333. 

PRESENCE-PHONOAMP The PhonoAmp is a remarkable new Swiss­
made transistor pre-amp of unique design, optimised for phono reproduction. 
Beautifully made from solid wood with gold plated sockets, the PhonoAmp 
costs £895 or the Reference version £1,195, and are comparable with the 
best. Tel: 044485 333. 

PRESENCE-PLENITUDE T his 80 wpc transistor power amp· partners the 
Nuance Mkll pre-amp described earlier. T his is a very well-constructed, good­
sounding power amp which at £695 is good value for money. Tel: 044485 333. 

PRESENCE-VECTEUR T he new Vecteur S speaker cable is only required 
where cable runs exceed 5m or with difficult-to-drive speakers such as Apogee 
and Stax. Prices range from £69 for a l.Om pair to £389 for !Om pair fully 
finished. Vecteur 4mm srackable, gold-plated banana plugs are popular for 
certain applications and only cost £5.95 for four. Tel: 044485 333. 

PRESENCE-ZYP T he last word in accessories from Presence Audio. T he 
first product is coming soon. Tel: 044485 333. 

Without doubt 
-we require the same 

standards of service you have come 
to expect from us over the years. But 

don'tjust take our word for it. come 
in and experience the 
confidence we have 

in recommending 

and demonstrating 

only the very t
'
est in 

High Fidelity 
Equipment. 



c A R T R I D G E s 

AUDIO NOTE 102vdH 
AUDIOBYDESIGN LTD. UNITS, DYKE ROAD MEWS, 74/76 DYKE ROAD, BRIGHTON BNl 3JD. TEL: (0273) 203277 

P
ossibly the most fascinating, 
certainly the most expensive 
cartridge we have tested, the 
van den Hul-tipped 102 is now 
available in the UK via a new 

distributor, Audio By Design. The cartridge 
itself is now priced at £695, while a 
package including a suitable step-up 
transformer now costs about £97 5. The 
102 has internal silver wiring and comes 
with flying leads for attachment to the 
arm, the intention being that this should 
also ideally be silver-wired. 

The 102 is also twice the weight of any 
of the oppositon, 18g no less, and built to 
give a new meaning to the term rigidity, 
with four head-shell screws to boot. 
However, compliance is very low, so it suits 
a wide range of medium and high mass 
arms. Some asymmetry was apparent in the 
compliance, with notably heavy damping 
in the vertical plane. 

��LAB REPORT�v:ti<--
Output is very low (- 28dB), so the match­
ing (low impedance) transformer will often 
be needed, though we found Nairn 
moving-coil boards just about usable 
directly. Experimenting with different 
loadings showed that reducing the im­
pedance or adding a transformer seemed 

to cut down detail, but also reduced the 
slightly obtrusive treble. 

Frequency response was pretty impressive, 
albeit with a 3dB downtilt across the band 
through the midrange, and mild recovery 
above 6kHz. Channel balance was very 
good, though with minor departures at the 
frequency extremes. The trace was smooth 

through the midband, but uneven below 
50Hz on one channel. 

Separation was disappointingly asym­
metric, but at the same time highly 
impressive in some respects, especially at 
low and mid frequencies. Tracking abilities 
seemed reasonable, particularly in view of 
the compliance, though there is not much 
in reserve for difficult discs. 

·-�-�.::!.�*·-· 

SOUND QUALITY 
Going some way towards justifying its 
extravagant price, the 102 vdH was 
obviously one of the very best, and was 
particularly liked for an extraordinarily 
relaxing mid range clarity, giving plenty of 
'space' around instruments. 

Notably clean in the upper bass, it 
reacted extremely well to panel speakers, 
and sounded thoroughly romantic via its 
transformer. Used directly into dynamic 
speakers the low bass was a bit 'rich' and 
the extreme top a trifle obvious - detailed, 
but exaggerating surface noise a little. It 
was a trifle prone to dust clogging, so 

records need to be kept clean. Not quite 
the 'fastest' cartridge, it was always one of 
the most listenable, though it certainly 
requires careful system and arm matching . 

.. ,-.... l'..>�j'llb���;a:�t;.o•·· · 
CONCLUSION 

Very much the sort of product with which 
one enters into an emotional relationship, 
it is not for the fainthearted who prefer to 
fit and forget. Nevertheless it has some 
unique strengths which may well charm 
the dedicated enthusiast, and definitely 
represents one variation on the current 
state of the art. 

-��TEST RESULTS��� 
Type, mass ______ J,ow output moving coil. ISg 

Stylus rype __________ van den Hul 

Stylus inspection result __ confirmed, superb mounting 

Output Level (1kHz, 5cm/s) _______ 0.03mV* 

Relative output (OdB=lmV/cm/s) -----­

Channel balance 

29dB 

Channel separation (l,R) ----------

Tracking ability (L,R) ____ ______ _ 

Frequency response limits IOOHz�SkHz __ + 1.5, -I.SdB 

Frequency response limits 30Hz-20kHz ___ +2, -l.SdB 

Separation L on R lOOHz, 3kHz, IOkHz _50+, 26, 20dB 

Separation R on L lOOHz, 3kHz, IOkHz __ 30, 20, !SdB 

Channel diff. lOOHz, 1kHz, 10kHz 0, 0, OdB 

Response limits ref computer mean, lkHz-15kHz ___ -

Rcsponse limits ref computer mean, 1kHz-20kHz ___ _ 

Test tracking weight, loading ______ .2b, n.a. 

LF resonance frequency, 12.5g arm (vert, lar) __ _lZ, 10Hz 

Estimated compliance (vert, Jar) 

Recommended arm effective mass 

______ ,6, 14cu 

______ 8-!Sg 

LF resonance rise, IZ.Sg arm (vert, lat) ___ 8, 13db 

Typical selling price 695 

First reviewed: 1984. Rating: Worth considering. 
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c A R T R I D G E s 

BANG & OLUFSEN MM Cl 
BANG & OLUFSEN (UK) L TO, EASTBROOKROAD, GLOUCESTER GL4 7DE. TEL: (0452) 21591 

W
ith the top of the range 
MMCI, B&O throw all 
their advanced tech­
nology into a miniature 
cartridge with jewelled 

cantilever and tiny diamond tip with 
exquisite line-contact profile (but with a 
sensible shank long enough to avoid too 
much dust collection). Regrettably again 
we have the plug-in adaptor, though the 
overall mass is still low, and downforce a 
superlight 1g. 

Compliance is pretty sensible, consider­
ing it has to accommodate B&O's own 
ultra-low-mass arms, though 13g arm 
effective mass represents the top limit for 
safety. 

--�LAB REPORT�� .... -
Output is a little on the low side, but 
should be sufficient for the great majority 
of amplifier moving-magnet inputs. 
Though specified and measured as sensitive 
to capacitance loading changes, in fact we 
found low capacitance inputs superior 
subjectively. 

Response and channel balance were 
exemplary, save a single 900Hz 'glitch' we 
attribute to the mounting adaptor. That 
apart the trace was pretty smooth, gently 
falling 4-SdB across the band with ex­
emplary high frequency control. 

Stereo separation was likewise reference­
standard stuff, with outstanding figures 
throughout the band, and no compromise 
at high frequencies. Groove stability was 
decent and tracking ability fine, despite the 
low downforce, though the cartridge as a 
whole was rather microphonic. 

SAN G &OLUFSE N 

-..;-��f'����!H
R�···-· 

SOUND QUALITY 
The extraordinary clarity and detail at high 
frequencies are almost sufficient to rate this 
amongst the very top cartridges, and will 
be sufficient and convincing reason for 
many purchasers. But one does notice the 
treble, inasmuch as it somehow draws 
attention to itself, while the bass plods 
along a bit, almost as an afterthought. 
Focus, midrange dynamics, and stereo 
imaging were of the highest order. There 
is a close family resemblance throughout 
the B&O range, which extends through 
the '2, '3 and '4 down to the cheapest 
MMCS model. All are handicapped by 
slight softening and blurring at low 
frequencies, which gives a relaxed rather 
than 'punchy' presentation, with fine 
control. In our own tests, the MMC4 was 
picked out for its particular solidity and 
overall balance, which appeared 
remarkably 'seamless' for the price Gust 
under £40). Midrange clarity, dynamics and 
focus are excellent, giving fine stereo 
imaging. The treble is well balanced and 
controlled for the price, though a touch 
unrefined. Stability was impressive and 
surface noise was well under control. 

... .....,l!('��!re��,.,·-· 
CONCLUSION 

Probably deserving recommendation for its 
strengths, the MMCl also deserves a better 
adaptor, since the one supplied lacks 
rigidity. Even as it stands it is a very 
satisfying cartridge, possibly with greater 
appeal to the classical than rock listener. 

The general standard attained by the 
B&Os transcends their modest price level, 

and does much to reinforce their claim that 
moving-magnets sound as good as moving­
coils. The mounting bracket problem keeps 
them from the top class, but its sonic 
significance will depend on the relative 
importance the listener attaches to 
powerful integrated bass. 

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

-��TEST RESULTS�-� 
B&O MMCI 

Type, mass ________ moving magnet, 3.3g 

Stylus type mall nude 'line' 

Stylus inspection result _fine, tiny, long 'pegged' line contact 

Output Level (1kHz. Semis) ______ _,_ .75mV 

Relative ourput (OdB= lmV/cmfs) ZdB 

Channel balance 0.4dB 

Channel separation (L,R) 30. 30dB 

Tracking ability (L.R) 80, 80�m 

Frequency response limits IOOHz-SkHz ___ +l, -l.SdB 

Frequency response limits 30Hz-20kHz ___ +1, -4dB 

Separation L on R lOOHz, 3kHz, 10kHz ___29. 38, 32dB 

Separation R on L 100Hz, 3kHz, 10kHz _33, 48, 34dB 

Channel cliff. lOOHz. 1kHz. !OkHz ___ O.S, 0.5, OdB 

Response limits ref computer mean, 1kHz· 15kHz_ +0, -3dB 

Response limits ref computer mean, lkHz·20kHz_+2, -3dB 

Test tracking weight, loading_ ______ lg, 200pf 

LF resonance frequency, 12.5g arm (vert, \at) __ 9, 8Hz 

Estimated compliance (vert, lat) ______ 14, 2lcu 

Recommended arm effective mass -l3g 

LF resonance rise, 11.5g arm (vert, lat) ___ 13, lldB 

Typical selling price __________ .J-95 

First reviewed: 1984. Rating: MMCI R.commended. MMC4 
Best Buy. 



c A R T R I D G E s 

PRESENCE AUDIO, EASTLAND HOUSE, PLUMMERS PLAIN. HORSHAM, WEST SUSSEX RRH13 6NY. TEL: (044 485) 333 

D
efying comparison with 
other cartridges, the Decca 
is a throwback to the days 
when record companies 
carried out much of the 

technical development. Some regard it 
merely as a curious British anachronism 
that can't possibly work. But Decca 
enthusiasts will contend that it can spit 
contemptuously on any rivals. 

The 'moving-iron' generator with no 
conventional cantilever, is completely 
undamped and has wildly differing vertical 
and horizontal compliances which would 
suggest there isn' t an arm on the market 
which is really suitable; in practice the 
more substantial tonearms seem to work 
best, and some form of damping can be a 
boon. The London Blue, London Gold and 
Super Gold models differ primarily in stylus 
type. At £248, the recently launched Super 
Gold, with a high-quality van den Hul 
stylus, is less expensive than the unofficial 
Australian-modified Garrott Decca with its 
'microscanner' tip. 

. ' """��;:$;!��· �· .. -

SouND QUALITY 
The Decca' s unique strength is the sheer 
'speed' and dynamics of the midrange, 
which makes even its most exotic rivals 
sound comparatively ponderous and 
'smeared'. T his tremendous 'attack', and the 
equally impressive notable lack of 'over­
hang', further spotlighted by the 8kHz 
resonance, does however tend to leave low 
bass and high treble sounding like some­
thing of an afterthought. 

Criticism was made of the mild tracking 
uncertainty, some mid range coloration and 
flattening of stereo perspectives, and some 
exaggeration of surface noise. 

�LAB REPORT�=--· 
All Deccas possess steep low frequency rise 
due to the high-Q vertical resonance at 
around 20Hz; this can add some excess 
'weight '. Response from the mid bass up to 
the lower treble (5kHz) is then remarkably 
flat, if marred by the mounting bracket 
decoupling effect at around 350Hz. The 
main treble resonance around 8kHz is 
surely the most dominant subjective factor. 
There was some tracking uncertainty, 
particularly on heavy bass transients and 
sometimes at high frequencies. Following 
the same response pattern, our Super Gold 
sample was even flatter in the vital 
midband from 100Hz to 5kHz. 

SUPER GOLD 

S 
ounding decidedly 'bright' in 
balance, more perhaps than 
might be suspected from the 
measurements, the Super Gold 
could sound a little 'fierce' and 

tended to emphasise record surface faults 
and tape hiss. However, treble detail was 
exceptionally fine where the cheaper 
models could sound a little coarse. 

Traditional virtues of dramatic 'speed' 
and lack of 'overhang' were fully - even 
exaggeratedly - on display, while some 
coloration was evident and stereo imaging 
seemed precise but somewhat 'up-front', 
with reduced depth. 

-· --����;���""­
CoNCLUSION 

Deccas seem to sound better year by year. 
It is likely that their undamped modus 
operandum reaps benefits with the steady 
improvement in turntables and tonearms. 

Despite reservations regarding consistency, 
fragility and the possibility of record wear 
due to the stiff vertical compliance, the 
Deccas' main strength demands 
recognition. The Blue offers exotic 
performance at a down-to-earth price, and 
so deserves recommendation. 

There is probably no cartridge more 
capable of revealing the excitement and 
tension of musical performance than the 
Super Gold, though it is kind neither to 
recording defects nor to record surfaces. 
Capable of inducing the fiercest and most 
loyal love/hate relationships in audio, the 
top Decca is not for the fainthearted. For 
those who take the trouble to persevere in 
optimising a system, possibly involving 
some modification of mounting and body 
damping, the rewards can be considerable. 

��TEST RESULTS.�.\·� 
OECCA LONDON BLUE 

Type, mass moving iron (eff. magnet) 6.7Jl. 

Stylus type pherical 

Output Level (1kHz. Semi•) 5.5mV 

Relative output (OdB=ImV/cm/s) ______ +3dB 

Channel balance LldB 

Channel separation (l,R) 17. HdB 

Tracking ability (L,R) 80, 80�m 

Frequency response fmm graph, 100Hz�5kHz +0.5. -O.SdB 

Frequency response from gmph, 30Hz-20kHz _ +S. -JdB 

Stereo separation R on L 80Hz, 3kHz, 10kHz 30, 35, I? dB 

Test tracking weight, loading ______ 2g, n.a. 

LF resonance frc4uency, l3.5g arm (ven, lat) _18, 11Hz 

Estimated compliance (vert, lal) _____ 3.5, IOcu 

Recommended arm effective mass ___ see text 8-20g 

LF resonance rise, 13.5g arm (ven, lat) 2SdB 

Typical selling price £80 (Gold £138)" 

First reviewed: 1985 (Garrott Decca, 1984). Rating: 

Recommended. For full lab report on Super Gold, stt issue 4 3. 
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audiolab 
By Cambridge Systems Technology 

INTRODUCING THE AUDIOLAB PRE AND POWER AMPLIFIERS 

Musical, 
affordable, 
... logical 

The Audiolab 8000C is a versatile control pre-amplifier. The Audio lab 8000P is a 100 Watt per channel 
power amplifier. They offer outstanding sound quality, with design and performance refinements that have 
hitherto only been available from a small number of far more expensive products. The Audiolab amplifiers 
are fully compatible with all modern Hi-Fi components and loudspeaker systems. They will do full justice 
to the finest traditional Hi-Fi Systems, yet they have the facilities and flexibility to complement modern 
equipment such as Compact Disc players, video recorders and digital sound recorders. 

SOUND QUALITY 

The Audiolab amplifiers include a set of inputs, outputs and controls which interface perfectly with all types 
of Hi-Fi equipment. Critical attention has been given to the choice of components, materials and circuits so 
that sound quality is never compromised. The Audiolab amplifiers incorporate many technical innovations 
which are the result of elegant and cost effective engineering. Call or write and we'll send full data plus 
details of your local Audiolab dealer. If your budget is more modest we can send data for the Audiolab 
8000A integrated amplifier. Ask your Audiolab dealer to demonstrate the 8000C and 8000P, then you'll 
know why Audiolab amplifiers are different from ordinary amplifiers ... 

Cambridge Systems Technology Ltd 
26 Roman Way Industrial Estate 
Godmanchester, Huntingdon 
Cambs PE18 8LN Tel: 0480 52521 



lmll(J8111-If 
8 St Annes' Rd (off A660 Otley Rd) Headingley, Leeds LS6 3NX. Tel: (0532) 789374 

OPEN 10am - 7pm MON-FRI. 10am - 6pm SAT. 

Demonstrations by appointment only - please 
We also stock selected products from: 

Alphason, Beard, Celestion, Floate, Foundation, KEF, Koetsu, Magnum, 

Meridian, Nakamichi , Pink Triangle, Robertson, SME, Source, Spendor, 

Talisman. 

ALSO: 

AR, Audio Technic a, Beyer, B+W , Castle, Denon, Dual, Goldring, Grade, 

Mordaunt-Short, M lr NAD, Ortofon, Rata, Rotel, S ony, Tannoy, Thorens, Wharfedale, 
. 7 · Yamaha. 

� l�!f!/omw�,J� 
We stock the following 

products from: 
Alphason Myst 

A.K.G. 
A.D.C. 

Audio Technica 

Beard 
Castle 

Cambridge 

Celestion 

Dual 

Elite Townshend 
Hey brook 

Logic 

Monster 

Nakamichi 

Philips 

Sugden 

Waker 

O.E.D. 
Rote I 

Rogers 

Teak 

Thats Tape 

Call in and see us at 
178 Kings Road, Harrogate HG1 5JG 

Tel: 0423 521831 

SidereaiKaps 
PREMIUM AUDIO GRADE CAPACITATORS 

eDesigned by Sidereal Akustic specifically for high quality 
audio circuitry 

e Metalized polypropylene 
e Extremely low DA, DF and ESR 
eMulti-gauge stranded, oxygen free high-purity copper leads 

e Extended contact area lead attachment 
eNon-permeable lead material for low hysteresis distortion 
esuperior winding and lead attachment for minimum self 

inductance 
eo.C. operation: blocking, coupling, bypass, R.F. circuitry, R.C. 

circuits, computers and high sensitivity instrumentation 
eA.c. operation: power factoring, line filtering , high level 

audio (loudspeader filter networks) 
eHigh mechanical stability 
eLow leakage, high insulation resistance 
eBypass required - if bypassed with capacitors from other 

manufacturers, performance will be degraded, always 
bypass the high value SidereaiKaps with our own .01 MFD 
capacitors 

e Designed to meet thermal shock, vibration and moisture 
resistance specifications 

ecompetitive O.E.M. and distrubor pricing 
ewrite for leaflet and price list. 

U.K. AGENT 

RUSS ANDREWS TURNTABLE ACCESSORIES 
EDGE BANK HOUSE, SKELSMERGH, 
KENDAL , CUMBRIA L A8 9AS 
TELEPHONE: SELSIDE (053 983) 24 7 

SIDEREAL AKUSTIC AUDIO SYSTEMS INC. 
1969 OUTRIGGER WAY, 
OCEANSIDE CA. 92054 
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c A R T R I D G E s 

DENONDL103 
HAYDEN LABORATORIES, HAYDEN HOUSE, CHILTERN HILL, CHALFONT ST PETER, BUCKS. TEL: (07 53) 888447 

0 
ne of the oldest models still 
in current production, the 
103 is the low output 
moving-coil model which 
Denon made originally for 

NHK, the Japanese equivalent of the BBC, 
and which definitely made a major con­
tribution towards the revival of the genre. 
Other models in the 103 series have more 
sophisticated styli and cantilevers. 

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

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

Frequency response showed a fairly 
modest 2dB downtilt through the mid­
range, and a slight flattening out at 7-8kHz. 
In fact a straight line could be drawn 
through the response trace from 20-20kHz 
with deviations of less than 0.5dB, which 
is very impressive at this (or any) price 
level. However, the response was 2dB 

'brighter' if taken at the outer grooves, a 
function of the limited scanning radius of 
the spherical tip. Channel balance was 
pretty good, and the response was smooth, 
with just a tiny 900Hz 'glitch' and some 
bass unevenness. 

Separation generally exceeded 30dB 
across the bulk of the band, reducing 
somewhat at the extremes, and 2.Sg 
tracking weight (no problem with the large 
footprint area of a spherical tip) provides 
adequate tracking abilities and extra­
ordinary groove stability - it is easy to 

understand its popularity in broadcast 
studios. 

_,_��,��,.,.,..,.... 
SOUND' QUALITY 

Very well received, the strength of the 
sound is its fine integration and great 
liveliness, coupled with a firm and powerful 
bass. Treble can be inconsistent, and 
generally sounded a little rolled off, while 
the midrange extended the good clarity 
established through the bass. 

DENON DL103D 

Again a low-output (0.33mV ) 
moving-coil, the 'D has a 
tapered cantilever and 
special elliptical stylus. 
More compliant (17cu) than 

the spherical-tipped 103, it offers improved 
tracking ability with lower tracking weight 
of 1.5g. A smooth but rising treble response 
was confirmed by subjective descriptions 
of brightness and 'splash'. This marred the 
sound quality a little, as it lacked the detail 
and transparency of some more exotic 
'bright' designs. Clearly demanding a good 
quality tonearm the 1030 was quite 
competitive but not significantly preferred 
to the cheaper 103 on balance. 

DENON DLllO 

I n addition to the 103 series, Denon 
now offer two very competitively 
priced high(ish) output models. 
While finding the DLl60 a compe­
tent all-rounder, we preferred the 

cheaper DLllO at £50. Finished in an 
attractive maroon tortoiseshell effect, this 
has a neat rigid four-square body with sub­
stantial though only semicircular mounting 
lugs and a reasonable area of headshell 
contact. A high quality advanced elliptical 
tip stylus of low mass was fitted. 

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

In blind listening tests, panel members 
were generally enthusiastic, praising the 
clarity and dynamics, a generally neutral 
balance, and fine midrange projection. 
Minor concern was raised at the quality of 

the bass, which some felt sounded mildly 
disassociated and detached. 

·-l'ot������·"""" 
CONCLUSION 

Spherical styli may be unfashionable, but 
they have always worked exceedingly well 
in the 103. Once again this stalwart shines 
out from the pack, and furthermore offers 
fine value for money. The 1 10 sailed 
through our subjective and objective test 
programme with consummate ease. It 
deserves firm recommendation as a fine all­
rounder which is very likely to perform to 
a consistently high standard under nearly 
all circumstances. Provided the lowish 
output is no problem, our only minor 

reservation is that other less well-damped 
models can sound rather more lively. 

�4�TEST RESULTS;iP�· 
DENON DL103 

Type, mass ______ ,low output moving coil. 8.5g 

Stylus type pherical 

Stylus inspection result �mall v. short shank, diagonal set 

Output Level (1kHz, Semis) _______ ,0.44mV 

Relative output (OdB= lmV/cmfs) I9dB 

Channel balance I .OdB 

Channel separntion (l,R) Z9.7. ZB, Z4dB 

Tracking ability (l,R) 75. 80�rn 

Frequency response limits 100Hz-5kHz ___ +I, -ldB 

Frequency response limits 30Hz-20kHz ___ +l.5, -3dB 

Separntion L on R lOOHz, 3kHz, !OkHz __ lZ, 31, l6dB 

Separation R on L lOOHz, 3kHz, 10kHz _25, JZ, Z6dB 

Channel diff. 100Hz, 1kHz. 10kHz ____ 0, 0, O.SdB 

Response limits ref computer mean, 1kHz-15kHz _ + l, -OdB 

Response limits rcf compurer mean, 1kHz-20kHz + 1.5, -OdB 

Test tracking weight, loading ___ ___ _..Sg, n.a. 

LF resonance frequency, ll.Sg arm (vert, lat) _IQ, 10Hz 

Estimated compliance (vert, lat) ______ 13, 13cu 

Recommended arm effeC[ive mass 6-16g 

LF resonance rise, ll.Sg arm (vert, Jar) ___ IS, 13dB 

Typical selling price -----------'80 

First <eviewed, DLIOJ, 1984: DLIIO. 1985. Racings: DLIOJ. 
Recommended; OLIJO, Best Buy. For full lab report on DLIIO, 
DLI60, see issue 43. 



c A R T R I D G E s 

GRACEF9EII 
RussANDREWSTURNTABLEACCESSORIES, EDGE BANK HOUSE, SKELSMERGH, KENDAL, CUMBRIA LA8 9AS. TEL: (053 983) 247 

W
ith a history that seems 
to stretch back into the 
mists of time, the F9E 

has become something 
of a yardstick for high­

quality moving-magnet designs, providing 
a sound competitive with m-e models in 
a device which offers good tracking abilities 
at low downforce. Recent refinement justi­
fies the 11 suffix, with visible change to the 
fluorescent stylus assembly moulding. 

The manufacturer's family ties with the 
Supex people can be seen in a similar 
concern for good mechanical body rigidity 
with substantial fixing lugs. The new stylus 
assembly makes a fairly good fit, but was 
not exceptional in this respect. 

Compliance is specified at a sensible 
20cu; we have now ascertained that the 
higher figure recorded in our 1985 test (in 
HFC issue 43) was a sample anomaly, 
caused by the effect of removing and 
replacing the stylus during the tests, and 
should not be encountered on other 
samples. Assisted by fairly strong internal 
damping, the F9E II once again tracked 
well at a fairly low downforce of 1.2g. 

Electrical output is ample, and channel 
balance fair. The fine small advanced · 

elliptical tip had a slightly asyn;metric 
shank. 

��LAB REPORTi�if.;<;<o;..o-
Changing the load capacitance altered the 
treble response by a fairly substantial 3dB, 
so attention should be paid to this in a 
system context. With low capacitance, an 
almost ruler-flat response downtilted 4dB 

from 200Hz to 20kHz is punctuated by a 
broad 2dB peak at 11kHz; higher loading 
increases the peak by ldB and rolls off the 
higher frequencies. 

Separation was excellent, particularly 
through the lower midrange with dB values 
consistently in the '40s, and with well­
suppressed ultrasonics. 

---."-;.����i�N�-· --

SouND QuALITY 
Curiously, during 'hands-on' listening, the 
sound was actually preferred with the 
additional capacitance. The traditional 
highly regarded virtures of the '9E were 
again in evidence, combining a slightly 
'weighty' balance with an impressively 
'lively' presentation. 

The majority of comments positively 
described this as an interesting solid­
sounding cartridge. But there were a couple 
of dissenters, and a general criticism of 
some 'fizz' . 

.. , ......... �����,.� 
CONCLUSION 

While the latest version of the F9E can 
be said to deliver the sonic goods 
satisfactorily, the excessive compliance of 
our solitary sample could well have been 
the reason why the II was not regarded as 
any significant improvement over its pre­
decessor; but purchasers should find the II's 
compliance unchanged at a sensible 20 or 
so cu. It still remains a significantly fine 

example of moving-magnet technology to 
retain a recommendation. 

·4�TEST RESULTS�·� 
Type, mass ________ moving magnet, 6g 

Stylus type advanced elliptical 

Stylus inspection result _tiny, slightly asymmetric adv;mccd 

elliptical 

Output Level (1kHz, Scm/s) 4mV 

Relative output (OdB= lmV/cm/s) ______ + LJB 

Channel balance 0.6JB 

Channel separation (L,R) 30, JOdB 

Tracking ability (L,R) 80, BO�m 

Frequency response limits IOOHz-SkHz ___ +l, -l.SJB 

Frequency response limits 30Hz-20kHz ___ +l, -3dB 

Separation L on R 80Hz, 3kHz, 10kHz __ 31, 39, Z7dB 

Separntion R on L 80Hz, 3kHz, 10kHz __ 36, 39, ZBdB 

Response limits ref computer mean, 1kHz-15kHz _+I, -OJB 

Response limits rcf computer mean, 1kHz-20kHz +I, -O.SdB 

Test tracking weight, loading ______ l.lg, 200pF 

LF resonance fre4uency, 13.5g arm (vert, lat) __ 5, 5Hz 

-------"'''c rcxr E5timated compliance (vert, lat) 

Recommended arm effective mass ______ S-lOg 

LF resonance rise, 13.5g arm (vert, Jar) ___ 11, 13dB 

Typical selling price _________ _il76 

First reviewed: 1985. Rating: Recommended. (F9L first reviewed 
1978, F9E 1984.) 
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c A R T R I D G E s 

KISEKI PURPLEHEART SAPPHIRE 
PRESENCEAUDIO,EASTLANDHOUSE,PLUMMERSPLAIN, HORSHAM, WEST SUSSEX RH13 6NY. TEL: (044485)333 

K
iseki are a small Japanese 
manufacturer of exotic 
moving-coil cartridges. They 
have been around for a 
number of years, but distri· 

bution in the UK has been intermittent. 
Some years ago the Blue model achieved 
a certain recognition, but the then 
distributor got heavily involved in a 
manufacturing project. Now Presence 
Audio have added Kiseki to their extensive 
roster of rare overseas brands, and the 
extraordinarily named £500 Purpleheart 

Sapphire is one of the more expensive 
models they are importing. 

The Sapphire is quite exquisite in 
appearance and finish, fully living up to 
its extravagant pricetag in this respect. The 
wooden 'heart' is firmly bonded into a gilt­
finish metal frame which ensures a decent 
surface area for headshell contact. This 
metal backplate carries threaded screw 
holes, so that the cartridge needs only 
screws to secure it to the headshell. This 
is an arrangement which usefully saves a 
little mass at the headshell, even though 
past experience with Dynavector Karat 

models makes one a trifle apprehensive of 
overtightening and stripping the thread. 
However, such an event would not be the 
catastrophe with the Kiseki that it was with 
the Karats, as a nut and bolt could be 
substituted without difficulty. 

The delicate sapphire cantilever, with 
small line contact stylus, is evidence of the 
fine materials used, though there was some 
debate on visual inspection whether the 
generator components were exactly aligned 
in the body. The combination of samarium 
cobalt magnets and comparatively long 
coil windings (420ohms impedance) en­
sures that output is generous by low-output 
moving-coil standards - sufficiently so to 
suggest that the Purpleheart Sapphire could 
have a role to play with some of the valve 
amplifiers where the pre-amp circuitry has 

to struggle a little to provide enough gain 
for normal low output devices. 

·-��lLAB REPORT���--
An admittedly fairly brief measurement 
programme nevertheless highlighted a 
number of characteristics. On balance the 
cartridge acquitted itself quite well, but the 
tests did reveal certain inherent character­
istics which experience suggests are 
likely to be reflected in the audible 
performance. 

Output is indeed generous, but the 
channel imbalance of 0.6dB was thought 
rather disappointing in such an expensive 
design, and outside the quoted specifi­
cation of 0.25dB. Channel separation is 
very good, but the measured tracking 
abilities were a little disappointing 
considering that a high 2.25g downforce 
was used. However, the tracking abilities 
seemed less related to the downforce than 
to the operating temperature, and provided 
the cartridge was kept reasonably warm 
there seemed to be no practical difficulties 
(exceptionally cold weather was a factor 
during the period of the tests!). Frequency 
response was commendably smooth, even 
and well extended - in fact, a textbook 
result. 

Heavier than average at 7 .Sg, this model 
is also quite compliant, so the 13.5g arm 
used for the tests is about the maximum 
that can be used with confidence - in 
theory at any rate. In practice, the 
generator is much more heavily damped 
than most moving-coil models, so the 
importance of optimum arm matching is 
reduced. 

--...... -����,_,._.... .. 
SOUND QUALITY 

On audition, the sound was well liked 
overall, with its own distinctive character. 
It was both lively and spacious, was well 
balanced, with solid focusing in the mid­
range. The bass conveyed plenty of power 

and extension, but also seemed a trifle 
'slower' and less well defined than with 
certain less heavily-damped cartridges, and 
was also described as a little 'fat'. Treble 
detailing was good, though the extreme top 
end seemed to go slightly 'out of focus'. 
Dynamic range was generally good, and the 
sound as a whole was relaxing, 'sweet', and 
very easy to listen to. 

- �1'-\t�����,_.. 
CoNCLUSION 

There can be no doubt that this is a very 
nice cartridge, though it does have a very 
high pricetag. Subjectively, it stacks up 
amongst the top models available, with a 

fine combination of spaciousness and 
liveliness which some might regard as 
bridging the gap between Linn and Koetsu 
sounds. However, the heavy internal 
damping is in our view a definite handicap 
in getting the maximum performance from 
a carefully-optimised system - the fact is 
that it helps the cartridge to work better 
under less than ideal conditions by 
corollary limits the ultimate that can be 
achieved when everything is working well 
together. Under such a proviso, the 
Purpleheart Sapphire may be cautiously 
commended; it is beautiful to look at and 
very nice to listen to, and as such delivers 
the goods. 

�4�TEST RESULTS��· 
Type, mass low output moving coil, 7 .Sg 

Output Level (1kHz, Scm/s) 0.34V 

Channel balance 0.6dB 

Channel separation (L,R) 0, 30dB 

Tracking ability (l.R) 62. 54�m 

Frequency response limits 1kHz-15kHz ___ + I, -2db 

Frequency response limits lkHz-20kHz ___ +2.5, -Zdb 

Test tracking weight, loading .25g, n.a.pf 

LF resonance frequency, 13.Sg arm (vert, lar) __ 8, 8Hz 

Estimated compliance (vert, lat) ______ 18, 18cu 

Recommended arm effective mass 5-14g 

LF resonance rise, ll.Sg arm (verc, lac) 8, 9db 

Typical selling price 495 



c A R T R I D G E s 

KOETSU BLACK K 
ABSOLUTE SOUNDS, 42 P ARKSIDE, LONDON SW 19. TEL : 01-94 7 504 7 

A
refinement of the well­
established Koetsu Black, 

this latest K version features 
a number of detail changes, 
including the addition of 

some tasteful gilt to the other wise feature­
less body. 

Mechanically it appears to be very 
similar, with a lightly-damped compliance 
suited to medium and high mass arms. 
Some additional tonearm damping might 
be to advantage if available. 

Electrical output needs normal moving­
coil boost but no more. Though an in­

herently good quality stylus was fitted, 

polish was a little lacking and glue rather 
too much in evidence. Tracking margins 
were not generous despite the sensible l.8g 
tracking weight, and this model should be 
approached with caution by lovers of grand 
opera and choral music. 

���LAB REPORT�--
An inherently flat and smooth response 
down tilted a modest 2dB across the band, 
and held between fine overall ±!dB limits. 

However there were occasional 'glitches' 
and a mild lack of control at high fre­
quencies was also indicated. 

Separation was truly outstanding, 
maintaining a symmetrical 45dB-plus, right 
from 250Hz to 5kHz, albeit with slight 
spurious ultrasonic output. 

··--�-�"'4',..... 

SOUND QUALITY 
In our initial 'hands on' work, it was 
obvious that the Black K was a significant 
sonic improvement over its predecessor, 
retaining the Koetsu character but with a 
'lighter', 'faster' sound overall. 

However, in the 'blind' presentation the 
panel were somewhat less convinced. 
While praising the impressive 'scale' and 
dynamics, there was criticism of some bass 
muddling and excess, and some high treble 
'tizz'. Though scoring well enough, it was 

not quite as highly rated as might have 
been expected. Overall it has a romantic 
and spacious presentation which has 
undoubted appeal. 

KOETSU RED 

C
onsiderably more expensive 
than the Black, the Red 

Koetsu is by far the prettier 
model, looking like an 
expensive Mah Jong tile in 

its beautifully finished rosewood sleeve. 
The stator and generator assemblies are 
built on a solid metal foundation, which 

can be bolted closely to the headshell. 
Stylus type is unspecified, but consisted 

of an inherently fine small long-shank tip 
with mildly anomalous super-ellipse/ 
line profile. Compliance is low, quite 
lightly damped, and mildly asymmetric,. 
suited to a wide range of medium-high 
effective mass arms. Like the Black, despite 
near 2g downforce, margins of tracking 
ability are not generous, and may be further 
compromised if not used with the best 
tonearms. 

Frequency response was a further re­
finement on the Black in straightness: a 
line drawn between 30Hz and 20kHz 
would drop 2dB, but show no deviation 
greater than O.SdB. Such trends as exist 
corroborate subjective observation of slight 
richness and brightness, but the high 
frequency region is remarkably flat and well 
controlled. 

On audition, the Red's magnificently 
'laid back' balance seemed particularly well 
suited to classical music, and the sound 
showed a significant improvement in 
smoothness, control and refinement over 
the Black, further enhancing the stereo 
sound-stage. Suiting panel speakers and 
valve amplification even better than the 
Black, it was a little less 'fiery' and exciting 
on dynamics, and sounded a touch 'slower ' 
at low frequencies. 

. . • �-.,-2i1'1;;��'!;!�"'"'�­
CoNCLUSION 

The Black K has certainly done enough 
technically and subjectively to retain 
recommendation, enhancing the repu­
tation of its illustrious and successful pre- · 

decessor. However, it is not a sound to 
everyone' s taste, and the panel showed 
sufficient misgivings to warn that it should 
be auditioned before purchase. A good 
turntable and arm are mandatory. 

Turning to the Red, this beautiful 
cartridge is clearly a worthwhile graduation 

for those already seduced by the charms of 
the Black, with improved detail and control 
throughout the mid and treble. It is a little 
less forgiving of arm quality than the Black, 

and, inevitably, requires even more careful 
selection of ancillaries to make the most 
of its strengths. 

-��TEST RESULTS��� 
KOE1'SU BLACK K 

Type, mass ______ low output moving coil, 9.5g 

Stylus type or specified 

Stylus inspection result _super elliptical, indifferent polish 

Output Level (lkH:z, Scm/s) _______ ,Q.36mV 

Relative output (OdB=lmV/cm/s) 2ldB 

Channel balance 0.2dB 

Channel separation (L,R) 30, 30dB 

Tracking ability (L,R) 62. 6S�m 

Frequency response limits IOOHz�SkHz ___ +1, -OSdB 

Frequency response limits 30Hz-20kHz ___ + I -ldB 

Separation L on R SOH,. 3kH,. IOkH, _ _  34, 44, 37dB 

Separation R on L SOH,, 3kH,, 10kHz __ 37, 45, 38dB 

Response limits ref computer mean, lkHz;ISkHz _ +2, -OdB 

Restxmse limits ref computer mean, 1kHz-20kHz +5.5, -OdB 

Test tracking weight, loading ______ l.Sg, n.a. 

LF resonance frequency, 13.5g arm (vert, \at) _10, 10Hz 

Estimated compliance (vert, \at) ______ 13, !3cu 

Recommended arm effective mass 6-ISg 

LF resonance rise, l3.5g arm (vert, lat) ___ IS, 17dB 

Typical selling price ------------------�·499 

First reviewed, Black K, 19S5 (Black reviewed 19S2, 19S4); Red, 
1985. Rating: Recommended. 
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c A R T R I D G E s 

LINNKARMA 
LINN PRODUCfS L TD, 257 DRAKEMIRE DRIVE, CASTLEMILK, GLASGOW G45 9SZ. TEL: 041-634 0371 

T
hough still manufactured for 
the Scottish company by 
Supex of Japan, Linn's 
cartridge models have 
increasingly taken their own 

path. Karma is clearly much more of a Linn 
cartridge than its predecessors. 

The body is a small strong alloy casting. 
The (short) aluminium alloy cantilever 
carries a swept elliptical (Vital) tip, which 
was a tiny well-aligned rectangular section 
nude stone. 

Compliance is low, symmetrical and with 
very little damping, so medium-to-high 
mass arms are the rational choice, with the 
lttok making an admirable match. 
Downforce is 1.7g, which gave adequate 
tracking abilities but left little in hand. 

·�-���� .. -�--

SOUND QUALITY 
With the best will in the world, the author 
is going to find it impossible to remain 
entirely dispassionate about the model he 
has purchased and been using over a long 
period. 

The Karma sound is essentially very 
weighty, powerful and extended in the bass, 
and slightly bright and brittle in the mid 
treble. Integration and control are major 
strengths, yet there is none of the con­
gestion that often accompanies more 
heavily damped models - Karma is very 
'fast' in the manner of the Decca (though 
not to the same degree), yet extends this 
subjective speed over a much wider band­
width. Focus, dynamics and projection in 
the midband are exceptional, but the 
sound is a little 'clinical' lacking the 
warmth, romance and depth of smoother 
sounding high-end models. Yet because of 
the fine integration, what seems to be less 
apparent detail translates into more 
coherent information. 

��iLAB REPORT�� 
Undoubtedly a low output model, the 
Karma still has sufficient output for any 
decent m-e input, with an easily-met 
amplifier input impedance recommend­
ation of 470ohms. 

Frequency response was smooth but with 
a fairly large 3dB downtilt, running from 
100Hz to 5kHz, then a small, controlled 
1dB peak at 10kHz, and a small 'glitch' at 

14kHz. Channel balance was very close 
with fine control at high frequencies. At 
high writing speed, there was a solitary 
'glitch' at 1.2kHz. Separation figures were 
amongst the best. 

LINN ASAKA 

R
eplacing Linn's longstanding 
and successful Asak, this £230 
model incorporates the rigid 
metal bodywork from the 
more expensive Karma 

without any real price increase over its 
predecessor. Asaka 's silver finish contrasts 
with Karma's jet black, but there are few 
other apparent differences. 

Basic measurements were impressively 
consistent, with fine separation, tracking 
ability that was adequate (improving with 
higher room temperatures), and a slightly 
'bright' response, particularly at 15kHz on 
one channel. 

A crucial question for Linn cartridge 
fanciers must be whether Asaka offers 
Karma performance on the cheap - but 
this it does not. lt is an Asak at heart, and 
lacks the remarkable low frequency 'speed' 
and integration of the Karma. 

Nevertheless, it is a fine-sounding cart­
ridge, capable of great dynamic contrast, 
bounce and 'life', if erring a little on the 
aggressive side. In the right system it may 
be confidently recommended, but cannot 
help falling within the no man' s land 
between the 'good but cheap' models and 
top performers like its big brother. 

---.;..""t��� .t� . ._.. · 
CONCLUSION 

Capable of superb results in the right 
system context, Karma sets high standards 

for bandwidth integration, and is un­
coloured and fast to boot. But by coupling 
such a bandwidth of high mechanical 
energy to the tonearm, it also sets new 
standards for interface problems. While it 
may be strongly recommended for use in 
Linn-based systems, there must be a 
similarly strong note of caution against 
more general applications, where results 
will be less predictable. 

�4�TEST RESULTS�� 
LINN KARMA 

Type. mass ______ low output moving coil, 6.2g 

Stylus type Vital superelliptical 

Stylus inspection resultconfirmed, fine small stone, accurately set 

Output Level (1kHz, Scm/s) ________ O.ZmV 

Relative ourpur (OdB= lmV/cm/s) 26dB 

Channel balance 0.25dB 

Channel separation (L,R) 30, 30dB 

Tracking ability (L,R) 80, 76�m 

Frequency response limits 100Hz-5Hz ___ +2, -ldB 

Frequency response limits 30Hz-20kHz ___ +2, -2dB 

Stereo Separation L on R lOOHz, 3kHz, IOkHz30, 33, 35dB 

Stereo Separation R on L 100Hz, 3kHz, 10kHz3Z, 37, 33dB 

Channel diff. from graph, lOOHz, 1kHz, 10kHz 0, 0, O.SdB 

ResJX)nse limits ref computer mean, 1kHz-15kHz +I, -OdB 

Response limits ref compU[er mean, lkHz-ZOkHz+l.S, -OdB 

Test tracking weight. loading ______ I.7g, n.a. 

L� resonance frequency. ll.Sg arm (vert, lat) _11.5, 11.5Hz 

Estimared compliance (vert, lat) ______ 12, IZcu 

Recommended arm effective mass 9-IBg 

LF resonance rise, IZ.Sg ann (vert, lar) __ 15.5, 14.5d8 

Typical selling price ________ __£380 

Fir.;t reviewed, Karma, 1985; Asaka, 1986; (Asak 1980, retested 

1982, 1984). Ratingo Recommended. 

LINN ASAKA 

Type, mass low output moving coil, 6.lg 

Output level (1kHz, Semis) 0.17mV 

Channel balance OdB 

Channel separation (L,R) 30, 30d:B 

Tracking ability (L,R) 66, 58�m 

Frequency response limits lkHo.-ISkHz __ + 1.5, -Z.5dB 

Frequency response limits lkHo.-lOkHz __ +l.S, -l.SdB 

est tracking weight, loading ______ 1.6g, n..a. 

LF resonance frequency, l3.5g ann (vert, lar) __ ll, llHo. 

Estimated compliance (vert, !at) ______ 12, llcu 

Recommended arm effective mass 9-lSg 

LF resonance rise, 13.5g arm (vert, lat) ___ 16, 16.5dB 

�·pica! selling price _________ _J;ZJO 



c A R T R I D G E s 

MONSTER ALPHA 2 
WILMEXL TD, COMPTON HOUSE, NEW MALDEN, SURREY KT3 4DE. TEL: 01-949 2545 

S 
till something of a rarity in the 
UK, the Alpha moving-coils 
have been a hit at home for the 
American cable and accessory 
specialist Monster. 

Sourced in Japan, the Alpha 2 is an 
expensive low-output model. The good 
quality of the 'ridged' stylus profile was 
confirmed under examination, and the 
body construction looks eminently capable 
of rigid headshell fixing, despite its semi· 
circular lugs. Though the souce of the 
Alpha 2 was not revealed, it resembled the 
Highphonic a little in construction, being 
compact with a substantial (6.5g) alloy 
body. 

Horizontal compliance was theoretically 
a little high for our medium mass test arm, 
so low mass arms are generally to be 
preferred, though the substantial internal 
damping should permit almost any tone­
arm to be used without undue difficulty. 

Output level is ample for normal 
moving-coil (low-ouput) amplifier inputs. 

-�LAB REPORTt���-
Response was generally smooth, with just 
a couple of 'glitches', downtilting quite 
gently a couple of dB between 200Hz and 
4kHz, recovering around 10kHz, where· 

upon the channels diverged by 4dB - a 
reasonable but not exceptional result. 

Separation was outstanding, maintaining 
40dB or better from lowest frequencies 
until well into the treble, a still impressive 
28dB at 20kHz, and no evidence of 
ultrasonic spuriae. 

- --�:t-���m�·--· 

SOUND QUALITY 
The Monster received a slightly mixed 
reception during the listening tests, faring 
well enough to establish its inherently fine 
quality, if not perhaps to justify its ex­
ceptionally high price. The general impres· 
sion was of good neutrality in relationship 
to Compact Disc. The sound was open and 
spacious, though a trifle obtrusive in the 
treble. Bouncy and lively, the bass was a 

little 'soft'. Overall the Monster came over 
as a fine all-rounder in terms of sound, 
without particularly excelling in any single 
respect. 

"''""""�����,.� 
CONCLUSION 

This is a first rate cartridge in many 
respects, offering fine sound quality and 
better tracking ability than many top 
moving-coil models. However, compliance 
is a little high for many of the best 
tonearms, and the damping a little high 

for the sort of turntables such an exotic 
ought to partner. In the final analysis this 
fine all-rounder is insufficiently exceptional 
in any specific respect to justify fully the 
high UK price, but is most certainly worth 
considering. 

-��TEST RESULTS�·� 
Typt:, mass ______ low uutpur moving coil, 6.5g 

Stylus type -----------'micro�ridge' 

Stylus inspection result __line quality small nude stone 

Output Level (lkHz, Semis) _______ ,Q.31mV 

Relative output (OdB=: lmV/cm/s) ZZdB 

Channel balance OdB 

Channel separation (L,R) 30, 30dB 

Tmcking ability (L,R) 80, 74�Jm 

Frequency response limits 100Hz-5kHz __ +1.5, -O.SdB 

Frequency response limirs JOHz·ZOkHz __ +2, -2.5dB 

Separation L on R 80Hz, 3kHz. 10kHz __ 39 , 48, 3ZdB 

Separation R on L 80Hz, 3kHz. 10kHz __ 41, 4Z, 31dB 

Response limits ref computer mean, lkHz�lSkHz:+2.5, -OdB 

Response limits rcf computer mean, 1kHz-20kHz +5, -OdB 

Test tr.1cking �o�.'Cight, loading l.7Sg, n.a. 

LF resonance frc4uency, l3.5g arm (vert, lat) _ _  9, 7Hz 

Estimated compliance (vert, lat) ______ l7, 27cu 

Recommended arm effecrive mass 6-l4g 

LF resonance rise, 13.5g arm (vert, lat) ___ 10, lldB 

Typical selling price __________ .£479 

First reviewed: 1985. Rating: Worrh Considering. 
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Ra)llolf1h HI-FI 
THE Specialists 

System details are as follows: 

MISSION DAD 700R COMPACT DISC 
MISSION CYRUS 1 AMPLIFIER 
MISSION CYRUS TUNER 
MISSION 770F SPE AKERS 

£449.00 
£139.00 
£199.00 
£379.00 

TOTAL SYSTEM PRICE £1,166.00 

36 months at £46.00 (£10.62 per week) 

* SPECIAL OFFER * Bring in (or just mention) this 

advertisement for FREE speaker stands, plus FREE speaker 

leads and plugs for the above system. 

A 
SINGLE SPEAKER DEMONS TRATION ROOMS -

APPOINTMENT S BOOKABLE 
. 

Agencies Include: AUDIOLAB, A&R, BLO, CREEK, GYRUS, CELESTION, DENON, 
DNM, DUAL, GALE, GRACE , HEYBROOK, KOETSU, LINN PRODUCTS, MANTR A ,  

MAGNUM, MISSION, MONITOR AUDIO, MORDAUNT SHORT, MUSICAL FIDELITY, 
NAD, NA IM AUDIO, NAKA MICHI, NY TECH, QED, QUAD, REGA ,  REVOLVER, 

ROGER$, ROTEL, SPENDOR, SUGDEN, SUPEX, TECHNICS, YA MAHA 

44a High Street, Rayleigh, Essex. Tel: (0268) 779762/747571 
3 YEARS PARTS AND LABOUR GUARANTEE ON HI-FI SYSTEMS 

FULL FINANCE FACILITIES AVAILABLE- DETAILS ON REOUEST- APR. 26.5% 



c A R T R I D G E s 

OROTOFON MC20 SUPER 
0RTOFON (UK) LTD, DENMARK HOUSE, TAVISTOCK INDUSTRIAL ESTATE, RUNSCOMBE, TWYFORD, BERKS RGlO 9NJ. TEL (0734) 343621 

0 
rtofon are quite rightly still 
known as the name in 
moving-oil cartridges, hav­
ing persevered throughout 
the '60s with this then­

unfashionable method of converting the 
groove 'wiggles' into electrical signals, 
despite the more difficult micro­
engineering involved. Breaking with long­
standing tradition, they first launched their 
highly successful moving-magnet models 
in the late '60s, but their heart has always 
been with the moving-coil principle which 
has come into its own in the past decade. 

Around 18 months ago Ortofon 
launched the blue plastic bodied Super 
version of the MCJO model, and this was 
an immediate success, receiving Best Buy 
status in Choice for a fine balanced 
performance at a realistic price. Now the 
Super treatment has been applied to the 
more expensive MC20 model, and in this 
case the re-design appears to have been 
even more extensive. 

At its current UK price, the '20 Super 

is neither cheap enough to be purchased 
easily along with a turntable nor expensive 
enough to be classed as a pukka 'exotic'. 
Ortofon, with some justification, regard the 
gold-finished '20 Super as a bargain-priced 
exotic, and certainly the rigid all-metal 
body construction is normally associated 
with higher priced models. Solid integral 
circular fixing lugs and a good headshell 
contact area should ensure rigid mounting 
in high quality tonearms. 

Until recently, Ortofon moving-coil 
models have shown a significantly lower 
output voltage than most of the comp­
etition. Though not a bad thing in itself, 
this placed a burden upon the amplifier 
designer to keep noise figures low, and thus 
proved a mild commercial disadvantage. 

Recent technical developments have led 
to more powerful small magnets, so first the 
MCIO and now the MC20S have more 
normal moving-coil output levels, while 
still retaining a low source impedance. 

Designing for rigidity and respectable 
output has had the one undesirable side­
effect of a highish mass of 9g, this similar 
in fact to the Shure and Kiseki also 
reviewed in these pages, though 
substantially heavier than the Linn Karma 

or Asal<a. This makes the task of balancing 
tracking ability against the low frequency 
resonance a little more difficult. 

Stylus is specified as a van den Hui II, 
which is a fine quality tip well suited to 
the highish l.Sg downforce. Despite the 
generous tracking weight, the tracking 
ability is adequate rather than impressive. 
Measurement showed that channel 
balance and separation were likewise good 
rather than spectacular, while the response 
was impressively smooth, flat and ex­
tended. The output level is adequate for 
all normal moving-coil amplifier inputs. 

The generator mechanism is impressively 
symmetrical in vertical and horizontal 
compliance and in terms of the lightish 
damping. A lower effective mass than the 
13 .Sg test arm would probably provide the 
best match; ideally under lOg is to be 
preferred, though up to 15g effective mass 
may be used without the resonant fre­
quency dropping down into the warp 
danger zone. Happily, Ortofon's carefully 
chosen combination of mass, compliance 
and damping result in a well-balanced 
design. 

-- _,,,.����"'""",. .. 

SOUND QUALITY 
Sound quality was very inviting, tending 
towards politeness rather than excitement . 
Attractive clear and open sounding, the 

balance tended towards the 'dry' and 'thin'. 
Treble was very detailed, if perhaps a little 
obvious, and while the bass sounded well 
extended and firm, it was a little lacking 
in 'slam' and 'punch'. Stereo imaging was 
delightful, spacious and 'airy' with good 
soundfield integration. The cartridge 
showed very tidy control of unwanted 
resonances, but was felt to lack a little 
energy in the bass and lower mid regions, 
and did not sound as 'quick' as some 
designs. 

··-1'1.*����'"'" 
CONCLUSION 

Overall, this new Ortofon is a very 
competitive and well balanced package 
which certainly merits recommendation on 
the basis of fine sound quality and wide 
compatibility at a reasonable price. In 
many ways its performance can approach 
the much more expensive exotic models, 
though the total package does fall a little 
short of the best. The strength of the 
MC20 Super is that it should give a realistic 
and high standard of performance in a wide 
range of 'real' hi-fi systems. It is demon­
strably better than the 'JO, yet at a price 
which shouldn't impose excessive financial 
hardship. 

�·��TEST RESULTS��· 
Type, mass ______ \ow output moving coil, 9g 

Output level (lkHz, Scm/s) _______ 0.2mV 

Channel balance __________ -0.SdB 

Channel sep<1ration (L, R) 30, 28.6JB 

Tracking ability (l.R) 68, 63µm 

Frequency response limits lkHz-!SkHz __ +0.5, -1.Sdb 

Test tracking weight, loading _____ l.8g, n.a.pF 

LF resonance frequency, 13.5g arm (vert, lat) __ 9. 9Hz 

Estimated compliance (vert, !at) _____ 16, 16cu 

Recommended arm effective mass 6-1 Sg 

LF resonance rise, 13.Sg arm {·.rert, !at) ___ 15. 15dB 

Typical selling price _________ £115 
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c A R T R I D G E s 

SHURE ULTRA 500 
HW INTERNATIONAL LTD. 3-5 EDEN GROVE, LONDON N7 SEQ. TEL: 01-607 2 717 

F
our hundred odd pounds seems 
on the surface a lot of money to 
pay for any cartridge, especially 
one of the moving-magnet 
variety - though there are 

precedents in the exotic hand-tweaked 
Grado Signature series, this is the first time 
for many years that Shure have ventured 
into the real high end. 

Shure have been one of the great 
pioneers of cartridge technology, taking an 
almost self-consciously engineering-led 
approach invariably headed by their most 
expensive model. The Ultra 500 bristles 
with specific engineering features, in­
cluding the telescopic beryllium tube 
cantilever, the 'ridged' stylus profile, 
advanced laminated magnetic generator 
structure, and a Dynamic Stabiliser. 

One major departure with the '500 is its 
use of a comparatively heavy metal body 
which is engineered to give a firm head­
shell fit. Improved body/mounting rigidity 
was one reason why many critics, myself 
included, preferred the Vl5-V to the IV, 
and in this respect the Ultra 500 is the next 
logical step. 

While it is good to see this strong rigid 
body, the lugs might have finished the job 
by completing the circle rather than being 
cut away at the edges. And there is in­
herent flexibility in any detachable stylus 
assembly, despite careful engineering. 

Shure have retained their commitment 
to extending the boundaries of tracking 
ability, so this model has a highish 
compliance as well as highish mass. This 
is a combination that under normal cir­
cumstances could be unwise, due to the risk 
of record warps exciting the fundamental 
resonance of the arm/cartridge combi­
nation. The notable effect of Shure's 
Dynamic Stabiliser is that it effectively 
removes the troublesome vertical reson­
ance, so the problem is sidestepped. 

-·�mt:;..�"'W•""' __ _ 

SOUND QUAL ITY 
Unlike the other similarly-priced models 
tested, this is a moving-magnet cartridge, 
so the assessment, using different amplifier 
circuitry, cannot be truly competitive. 
Furthermore, a modern UK audiophile 
system, such as the one used for audition­
ing on this occasion, does tend to be 
moving-coil oriented, giving its best with 
these low output, low source impedance 
devices. 

Admitting therefore that the Ultra 500 
probably started at a slight disadvantage, 
it acquitted itself very respectably, and the 
tracking security gave audible benefits. The 
stereo image seemed a little narrower than 
that provided by the expensive moving-coil 
models, the soundstage more closely con­
fined to the loudspeaker enclosures, though 
again the stability and freedom from 
'nasties' was appreciated. 

Overall balance was attractively 'lively', 
a little forward perhaps, but well-focused 
in the presence and vocal regions. Treble 
showed fine control, with no 'splash' and 
very little 'smear', if not perhaps as 'fast' 
as some m-c models; changing pre-amp 
loading capacitance yielded only marginal 
subjective differences here, which were not 
considered very significant. Low fre­
quencies were uncoloured and quite well 
extended, though there did seem some lack 
of 'weight' and a reduced sense of scale in 
the total presentation. 

'""""'t«�lLAB REPORT�\'.$;1>�--
0nly a basic technical examination was 
carried out on this occasion. Results were 
generally good, and impressively consistent 
whether or not the stabiliser was used. 
However, despite careful installation 
alignment, separation only just bettered 
25dB on one channel (lkHz), though it 
exceeded 30dB on the other; this is not 

a bad result per se, but is nevertheless a 
little disappointing considering the price. 

Tracking ability comfortably exceeded 
our measurement limit, though the 
horizontal compliance is a little on the 
high side for medium mass arms. The 
·inherent internal mechanical damping 
appears to be lighter than many previous 
Shures, while the stabiliser removes the 
vertical LF resonance almost completely, 
and reduces the horizontal component by 
3dB. The response seemed impressively 
flat. 

-�1";.����'1<>-� 
CONCLUSION 

There is no doubting the accomplishments 
of what could well be the finest moving­
magnet cartridge around. Whether they are 
sufficient to justify the high asking price 
is harder to judge. In the context of the 
system used for auditioning, more is 
possible elsewhere, but usually to some 
degree with the disadvantage of a little 
more 'temperament'. For those with whom 
tracking ability and control are major 
priorities, the Ultra 500 delivers the goods, 
and will do so across a broad range of 
turntable and arm systems with great 
equanimity. 

�-�TEST RESULTS��· 
Type, mass _______ moving magnet, 9.Jg 

Output Level (lkHz, Semis) _______ 3mV 

Channel balance ---�-------·OdB 

Channel separation (l.R) -----�5.6, 30dB 

Tracking ability (l,R) ----�---80 , SOµm 

Frequency response limits lkHz-15kHz ___ + 1, -1.Sdb 

Frequenc')!_ rt!sponse limits I kHz-20kHz ___ +I, -1.Sdb 

Test tracking weight, loading ___ l.7g (rota!), Z50pF 

LF resonance frequency, 12.Sg arm (vert, lac) __ 9*, 7Hz 

Estimated compliance (vert, lat) _____ 20, 27cu 

Recommended arm effective mass 6-14g 

LF resonance rise, 12.Sg arm (vert, lat) ___ lS*, 16db 

Typical selling price -----�---£452 

*This resonance removed when stabiliser is used. 



c A R T R I D G E s 

SUPEX SDX2000 
RUSS ANDREWS TURNTABLE ACCESSORIES, EDGE BANK HOUSE, SKELSMERGH, KENDAL, CUMBRIA LA8 9 AS. TEL: (053 983) 24 7 

L
atest moving-coils from Supex 
are the high-and low-output 
SDX2000 models, the latter 
distinguished by its maroon 
body and marginally less expen­

sive at just under £480. 
Fine mechanical construction with solid 

lugs and a good contact area ensure this 
model may be securely mounted, necessary 
in a good quality arm because substantial 
energy may be coupled. Stylus is the usual 
high quality Vital, again rather over-glued 
in this instance. 

Compliance is quite low, but so is the 
mass, so a fairly wide range of arms may 
be used, with preference for strong rigid 
ty pes. Tracking is a little marginal for some 
tastes in music, and considering the 
sensible l.8g downforce. Damping was a 
little higher than the Supex norm. 

-��LAB REPORTt��---
The low-output 2000's frequency response 
is very flat and quite smooth, showing a 
less exaggerated down tilt and recovery, with 
very good control and channel balance up 
to ultrasonic frequencies. The high-output 
2000's response was almost identical to the 
low-output model, but with each of the 
latter' s flaws slightly exaggerated. In 
addition there were a number of response 
'glitches', perhaps due to the greater 
number of internal wire turns. Though 
inevitably not quite up to the low-output's 
standard, it is a fine result nonetheless. 
Separation was fine. 

- '-'-'""'����m�·�·· 
SOUND QUALITY 

Reception to the 2000 was rather mixed, 
though generally positive. The sound was 
described as rather on the bright side, 
notably 'quick' at mid and high fre­
quencies, yet with a heavy slightly 'sluggish' 
bass, which somehow seemed to lack the 
expected tension and power. The sound­
stage was big and open, with good detail 
and without exaggeration of surface noise. 
In all it sounded lively, but not entirely 
integrated across the spectrum. 

For some reason the reaction of the 
listening panel to the high-output 2000 

was the more positive. Treble balance was 
quite neutral in relation to CD (though 
sonically substantially preferred). Which 
means it is a touch on the bright side, but 
with additional weight and richness at the 
bottom end. The treble sounded sweet and 
fast, the midrange coherent and detailed, 
surface noise was controlled, but bass 
definition was thought not quite right. 

SUPEX SD900 IV 

AND SD901 IV 

V
ery much an old favourite, 
the Supex 900, in early 
wooden and latter plastic­
body forms, pioneered the 
UK moving-coil revival a 

decade or so ago. It has now been upgraded 
to Mk IV status, with further improve­
ments to the excellent external finish via 
a new bottom plate. This low-output 
moving-coil model needs the full step up 
of an m-e pre-amp. It is fitted with a fine 
advanced Vital elliptical tip, on a small 
rectangular shank. 

The silver-bodied 901 is the high-output 
moving-coil sister of the 900, and is also 
now in Mk IV form. Past experience has 
shown that output of the 901 is still lower 
than a normal moving-magnet cartridge, 
and it is worthwhile checking that a 
particular pre-amplifier has enough 
sensitivity. 

--�LAB REPORT*'�--· 
The 900's frequency response kept within 
fairly close limits, though a 2.5dB downtilt 
starts at around 200Hz and bottoms out at 
5kHz. A mild ldB recovery is centred upon 
10kHz, with a slightly uneven but well 
balanced continuation beyond. The 901 

was very similar though a little brighter and 
with a more pronounced peak in the treble 
region. The downtilt was held to around 
2dB, and the recovery at 9kHz made up 
the same amount. Channel balance was 
outstanding throughout, even above the 
treble peak. 

- - =-������·-�··-
SOUND QUALITY 

Earlier 900 versions have sailed through 
listening panel tests often enough and we 
were surprised that the new 900 IV was not 
better received. Criticisms on this occasion 
were of a tendency to dullness and 
slowness, with some bass softening. On the 
other hand, the 901 received plaudits like 

'exudes authenticity'. A degree of 'boom 'n' 

tizz' was criticised, but there was praise for 
mid and treble detail, for space and 
ambience, and the ability to maintain 
resolution well down into the mix. Not 
everyone was completely convinced, and 
there was felt to be some room for 
improvement in the bass, which showed 
mild tracking problems and was a little 
'sluggish', but on balance the 901 gave a 
fine overall performance. 

... ""'"�.:�?WJ��-­
Coi\Tci:usiON 

The Supex 900 is an inherently fine 
cartridge, but despite the recent update it 
does seem to be beginning to show its age. 
The 901 delivered sufficient objective and 
subjective performance to justify its price 
tag, and the (fairly) high output allows it 
to provide high quality moving-coil 
performance for systems without m-e gain 
where a separate step-up would be an 
intrusion. 

Distinguished from the 'low' version by 
the uniqueness of a high-output option 
within the context of a top up-to-date 
moving-coil design, the 2000 'high' merits 
recommendation. It doesn' t match the best 
of the low-output designs sonically, and 
there may be some conventional inputs 
which need a little more urge than it can 
provide. But it is a pukka modern m-e, 
'faster' than the 901, and therefore has its 
own unique niche. 

�4TEST RESULTS�-� 
SUPEX SOX2000 UJGJ-1 OUTPUT 

Type, mass ______ high output moving coil, 4.8g 

Stylus type vital line contact 

Stylus inspection result __ fair quality vital, rather gluey 

Output Level (1kHz, Scmls) ________ l.lmV 

Relative output (OdB= lmVfcm/s) -tOdB 

Channel balance 0.4dB 

Channel separation (L,R) 30, 30dB 

Tracking ability (L,R) 79, 66�m 

Frequency response limits IOOHl-SkHz ___ +l, -0.5db 

Frequency response limits JOHz-20kHz ___ +l, -O.Sdb 

Stereo Separation L on R 80Hz, 3kHz, 10kHz 34, 52, 33dB 

Stereo Separation R on L 80Hz, 3kHz, 10kHz 36, 48, 33dB 

Response limits ref compmer mean, 1kHz-15kHz +2, -OdB 

Response limits rcf computer mean, 1kHz-20kHz +5, -OdB 

Test tracking weight, loading ______ l.Sg, n.a. 

LF resonance frequency, 13.5g arm (vert, lat) __ 10, 9Hz 

Estimated compliance (vert, \at) ______ 14, 18cu 

Recommended arm effective mass 6-16g 

LF resonance rise, 13.5g arm (vert, !at) ---�13. 14dB 

Typical selling price _________ _..529 

First reviewed: 1985. Raring: Recommended (high output 
verstion). For full lab reports on SDXZ(X)Q low output, 50900 
IV and SD901 IV, see issue 43. 
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L L The Titan. Highly recommended 
WW listening for the first time buyer. HiFi for Pleasure 

The Mercury. It is probably one of the best budget 
loudspeakers I have heard for years. srereo-rhemagazine 

M20 Gold. Its a winning combination that puts 
the M20 Gold well out in front as one of Britain s 
finest small loudspeakers. NewHi-FiSound 

Venus Mkll. For me, the Tannoy Venus has all the 
positive qualities of the marvellous Mercury, but 
with greater refinement, smoothness and power 
handling. One of the best speakers available for 
under £500. WhkhCompoc<D•c '' 

Venus Mkll 

® 
The Name for Loudspeakers 

The Bilton Centre, Coronation Road, Cressex Industrial Estate, High Wycombe, Buckinghamshire HP12 3SB 
Telephone: 0494 450606 Telex: 83251 TANNOY G 
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VANDENHULMC·lO 
AUTOMATION SCIENCES CO, 20 LiTTLE GADDESDEN. BERKHAMSTEAD, HERTS. HF4 lPA. TEL: (044 284) 2 7 86 

D
utchman A.J. van den Hul 
has become a powerful influ­

ence in cartridge design, 
both through the adoption 
of his stylus profile by several 

manufacturers, and his design consultancy 
work for other manufacturers, notably 
Empire. His own name has become a brand 
through the modifications he has per­
formed on existing designs such as EMTs 
and Deccas; the MCIO represents his hand­
made version of the Empire MCJOOO, 
which he designed. 

This expensive low-output moving-coil 
cartridge reportedly uses the latest type of 
'mono-crystal ' wire internally, and was sup­
plied with a set of special silver headshell 
leads. Though not a complete solid casting, 
the screwed alloy body looks quite rigid, 
and rather small tapped lugs take the fixing 
se rews directly. 

While the arrangement helps save mass. 
at the headshell, it risks the problem, 
which we in fact encountered, of the 
thread stripping, and frankly does not lend 
itself to confident tight fixing. 

Compliance of the first sample we 
received was exasperatingly excessive, but 
a later sample gave a less well-damped 
resonance at a sensible 9Hz, indicating 
suitable matching with most tonearms. 

��iLAB REPORT�t�'OC,_ 
A very fine-looking frequency response 

gave a gently 2-3dB downtilt across the 
band, and held within 0.5dB of a straight 
line throughout. There was some evidence 
of small mechanical resonances here and 
there, particularly above 5kHz. 

Separation showed some mild asymmetry 
but achieved consistently high values 
throughout the range, best in the midband 
but very well maintained towards the fre­
quency extremes, with slight evidence of 
ultrasonic spuriae. 

.• ,_����:.:-u----
SOUND QUALITY 

'High drama' is a phrase lifted from the 
panel comments to describe a sound 
favoured by all listeners (but one) for its 
'liveliness', the exceptional 'space' and 'air', 
decent 'speed ' and fine timing and inte­
gration. Treble detail was resolved with 
consummate ease and lack of 'grain'. And 
this was the first over-compliant sample; 
its replacement seemed to bring the bass 
into better focus. 

When re-auditioning, tracking weight 
was found to be critical in obtaining the 
best sound, 1.25g giving best sonic results 
under our conditions, though compromis­
ing the tracking margins somewhat. 

The one general complaint about the 
MCJO was a slightly intrusive brightness 
about the balance. This probably aided its 
exceptional analytical capabilities, but 
could be a touch fatiguing, particularly on 
poorly mixed material. 

· ..,.,.��VJ!���'tl�� 
CONCLUSION 

Though a touch temperamental, the MCJO 
makes a genuine contribution towards the 
state of the art, making a strong claim to 
a 'best bar none' title. Demanding recom­
mendation, this distinctively well 
engineered and solidly constructed 
moving-coil model certainly goes a long 
way towards justifying the high price. 

<f4�TEST RESULTS��-
Type, mass low output moving coil, 7 .3g 

Stylus type van den Hul 

Stylus inspection result excellent vdH 

Output Level (1kHz, Scm/s) 0.38mV 

Relative ourput (OdB= lmV/cm/s) 20dB 

Channel balance 0.5JB 

Channel separation (L,R) 30, 30dB 

Tracking ability (L.R) 80. 72�m 

Frequency response limits 100Hz-5kHz ___ +1. -IJB 

Frequency response limits 30Hz-20kHz ___ +I, -ZJB 

Separat;on L on R SOH,, 3kH•. IOkH, __ 35, 42. 38dB 

Separnt;on R on L SOH,, 3kH,, !OkH• 33333337, 50. 35dB 

ResJXmse limits ref computer mean, 1kHz-15kHz _+I, -IJB 

Response limits ref computer mean, 1kHz-20kHz +2.5. -ldB 

Test tracking weight, loading ______ l.6g, n..a. 

LF resonance frequency, 13.5g arm (vert, \at) __ 8, 6Hz 

Estimated compliance (verr, \ar) _____ --"-0, 35cu 

Recommended arm effective mass 6-12g 

LF resonance rise, l3.5g arm (vcrr. Jar) ___ 11, 12JB 

Typical selling price ------------------�500 

First reviewed: 1985. Rating: Recommended. 
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E A T u R E 

THE HEART 
OF THE 

SYSTEM ... 
W

hat makes a good 
amplifier? To answer 
this, we must outline 
the important aspects 
of amplifier perform­

ance. Taking technical parameters first , the 
primary specification is power, usually 
quoted as watts per channel into 8ohms 
(sometimes 4ohms}, but this in itself can 
give a misleading impression when ampli­
fiers are being compared. 

A decent-sized amplifier would offer 
lOOW per channel (or 20dBW) while to 
be significantly larger, another would have 
to be heading towards 200W (23dBW). 
Here the figures in brackets are expressed 
on a more relevant logarithmic scale, where 
OdBW = lW into 8ohms, relating rather 
more closely to the human hearing 
response to loudness than the watts per 
channel figure. With reasonably efficient 
speaker models offering an 87-90dB sound 
level for lW input (measured at a distance 
of lm}, a 40 or SOW per channel (around 
17dBW) will provide quite generous sound 
levels of lOOdBA in a typical room. It is 
easy to be over-impressed by the wattage 
ratings of amplifiers, when in practice a 
doubling of watts gives only relatively small 
3dB increase in loudness. In fact , a 
doubling of subjectively perceived loudness 
would require the power to be increased by 
approximately ten times! 

Possibly of greater importance is an 
amplifier's load driving ability- whether 
it can drive a range of loudspeakers whose 
real load characteristics, as seen by the 
driving amplifier, can vary far below the 
nominal 4-8ohm specification. Some loud­
speakers can momentarily reach 2.5ohms 
and only the tougher amplifiers can stand 
the pace. One particular audiophile loud­
speaker, the Apogee Scintilla, is now only 
available in a nominal lohm low imped­
ance form. Particular care needs to be 
taken when selecting a compatible amp; 
for example a lOOW (20dBW) model will 
normally need to offer a peak current 
capacity of 15-20A while use with the 
Scintilla will require a 30A capability as a 

baseline; for a 200W, 23dBW amplifier, 
60A will be needed. Given the moderate 
sensitivity rating for this particular speaker, 
amplifiers below lOOW (8ohm rating) will 
not be suitable. 

��ARGUMENT� 

A 
number of subsidiary para­

meters are also quoted in 
connection with an ampli­
fier's technical specification 
and performance, and there 

is continuing argument concerning the 
importance of such factors as harmonic and 
intermodulation distortion, damping 
factor, frequency response, channel separa­
tion and the like. However, it is very hard 
to show any conclusive relationship 
between these technically valid measure­
ments and perceived subjective sound 
quality. 

Once a basically good technical per­
formance has been attained, the pursuit of 
technically good measurements for their 
own sake can actually prove destructive to 
the production of good sound. As an 
analogy, it seems quite easy to measure the 
acceleration performance of a car based on 
the popular 0-60mph time, but this single 
figure cannot convey the flexibility of the 
engine, the aptness of the gear rations, or 
even how many gear changes were needed. 
Over a given route, the handling and 
cornering performance may actually matter 
far more than the outright accelerative per­
formance or top speed potential. 

. . . is the amplifier, 
whether or not it has 
valves. Here Martin 
Colloms discusses the 
factors which 
determine amplifier 
sound quality, and the 
magic of 'tubes: 

An amplifier can also be similarly mis­
judged. In the real world, how it sounds 
and how it behaves are more important 
than any printed circuit specification of 
performance claim. It is in this territory 

that truly high performance amplifiers can 
make their mark. They virtually defy 
attempts to quantify their performance 
under lab conditions yet can provide extra­
ordinary listening experiences in an 
appropriate audio system. 

l�THE 'HIGH END'� 

E
nthusiasts with high expecta­
tions will readily appreciate the 
sonic quality of a good amplifier 
as opposed to the performance 
of an audio workhorse in almost 

universal daily use. Standards are very high 
indeed in the upper reaches, and some very 
costly equipment is available. It is possible 
to spend up to £20000 on an amplifier 
system but it must be said that these are 
few and far between and the equipment is 
neither widely available or necessarily well 
received by the critics. Real 'high end' 
equipment may begin at around the £2000 
level, this rough figure including both the 
pre-amplifier or control section as well as 
the separate power amplifier. Some very 
fine systems are available in the price range 
£2000-£10000, and many committed 
listeners make serious choices in this area 
knowing that such an investment will 
maintain a high standard (given main­
tenance) for many years to come. 



During the late '50s and '60s, the best 
audio products used vacuum tube or valve 
active devices, and a number of these are 
still giving good service. Towards the end 
of this period, the transistor based designs 
became more successful and of course in 
terms of the audio market taken as a whole, 
the transistor dominates today. At the high 
end, however, some valve designs managed 
to keep a foothold, as they were believed 
to offer superior sound quality and while 
they were commercially in decline, the 
valve designers still persevered. 

Today some of the finest top end ampli­
fiers still use valves, with such companies 
as the Audio Research Corporation and 
Conrad Johnson leading the field. Fine bi­
polar or transistor designs are also in 
production, such as the Krell range, the 
Robertson 40-10 and the like. 

The question then arises, should it be 
valve or transistor? Below £500 there is no 
choice and it has to be transistor - some 
fine models do exist, though, such as the 
Cyrus 2/PSX. (£460). At £800, it is possible 
to go valve, for example, with the Croft 
power amplifier and their Micro preamp. 

F 

The Beard P35 is another good valve power 
amplifier at under £700, to which the Croft 
Micro may be added. In this price range, 
there are several notable transistor alterna­
tives, such as the Cambridge Audio power 
amp at £500, the fine Audiolab 8000P at 
£450, and the Musical Fidelity new series 
pre-amps. 

The choice of pre-amplifier may be less 
critical. A valve pre-amp may offer the 
most natural tonal quality but may not 
accept moving-coil cartridges well enough 
to achieve low noise figures - something 
transistor amps achieve easily. 

On the power amplifier side, although 
they are very costly, valve designs can give 
a realistically transparent and subtle stereo 
image, portrayed with fine depth and 
ambience. The overall precision and 
impact can also be right up with the best, 
though in general, valve amps require care­
ful consideration of the accompanying 
speakers and their loading. Fine transistor 
power amps can prove a shade less 
transparent and revealing of stereo depth, 
but conversely, they can drive many 
speakers as effortlessly as if they were small 

E A T u R 

power stations, and in this respect they are 
described as being 'load tolerant'. 

Take the case of the Scintilla loudspeaker 
- a Krell or other similar device is the 
right choice here, whereas for a more 
straightforward loading such as a Magne­
planar or an Infinity, a valve design can 
be used, perhaps on the grounds of overall 
'musicality: 

In general Class 'A' transistor amplifiers 
such as the Krell warm up to correct 
operating temperature quite quickly, while 
some A/B designs may take 30 minutes to 
a full hour before they are at their best. The 
valve models are pretty good after five 
minutes and continue to improve slowly 
thereafter. 

One final point concerning high end 
tube or valve models is that they can 
require periodic maintenance and valve 
replacement - against this, most transistor 
models are usually maintenance-free for 
periods of several years at a time. Like a 
highly-tuned engine, valve designs need 
more frequent check-ups, which is just one 
of the penalties one has to pay for their 
true 'high end' performance. 
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C2 Pre-amp 
P2 Power amp 

HB1 Loudspeaker of the year 1984, 1985, 1986- What 
Hi-Fi. Best Buy 1983, 1984, 1985- Hi-Fi Choice. 

HB 2 Recommended 1WJ, 1980, 1981, 1982, 1983,1984-
Hi-Fi Choice. "They possess that effortless sound quality 
which was almost impossible to believe': Practical Hi-Fi 
1980. ·: . .  a clear recommendation·: Hi-Fi News 1983. 

HB3 "Exciting and very dramatic ... with an effortless 
and ease. Rhythms are well defined and crisp . . . a 
warmth and richness of tonal colour ... highly 
informative ... excellent levels of instrumental separation 
... and dynamics." Practical Hi-Fi 1983. "High sound 
levels without any noticeable compression ... convincing 
realism. Analytical sound reminiscent of studio monitors': 
Hi-Fi For Pleasure 1984. 

m Recommended 1983, 1984, 1985- Hi-Fi Choice. "In 
terms of petformance the m can be welcomed to the select 
band of high quality units." Gramophone 1984. ·: .. 
Excellent, well made, above average petformance': Hi-Fi 
Answers 1983. "The m is a superior product': Hi-Fi 
News1984. 

HBS1 Loudspeaker stand of the year. Federation of British 
Audio Awards 1984. 

C2/P2 ·: .. One of the very best combinations available 
under £1,000': New Hi-Fi So und 1986. ·: . . better than 
any equivalently priced amplifier I have heard': Hi-Fi 
Answers 1986. 
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A M p L I F I E R s 

AUDIO RESEARCH SPlO M lOO 
ABSOLUTE SOUNDS, 42 PARKSIDE, LONDON SW19. TEL 01-94 7 504 7 

T
hese true 'high end' products 
are extremely expensive, and 
together with matching 
cables will cost in the region 
of £10,000. Excepting the odd 

regulator, tubes (valves) are used through­
out, while the basic specification is lOOW, 
20dBW per channel. Since something of 
this size may be purchased for as little as 
one fiftieth the cost of the two Audio Re­
search units, we have to be talking of some­
thing pretty substantial in terms of 
differences in sound quality for the differen­
tial to begin to be justified. In fact, both 
these products are virtually state of the art, 
and their advanced circuit design is in this 
case reflected by their exceptional standard 
of sound quality. 

The SP10 has been with us for several 
years now, and is presently in Mk II form. 
A still higher performance version called 
the SP11 is to be made available at a higher 
cost -this will be a hybrid design mixing 
FETs and valves and should aspire to the 
ultimate. 

While the SP8 was the Audio Research 
Company 's original flagship pre-amplifier, 
and is still one of the world's finest, the 
'10 followed as an expression of what was 
possible if no practical limits were imposed. 
In a sense the M 100 mono block power 
amplifiers can be seen as a similar expres­
sion. The excellent 0115 I/ power amp 
represents a practical view of a high per­
formance stereo chassis, but in the M100 

incarnation, a 0115 frame becomes a 
mono power amp, with all its resources 
devoted to just one channel. 

Left at this point, such an amplifier 
would have certain advantages, but ARC 
were not content to let it rest here. New 
generation circuitry was evolved for the 
M100, to lift the performance well beyond 
the previous, already very good, standard. 
High current output drivers have been 
fitted, while the output biasing scheme has 
been improved with the advantage of easier 
setting up. Capacitors have also been 
eliminated from earlier stages by using de 
coupling, this augmented by an additional 
servo amplifier to stabilise the correct 
operating points, dynamically and 
statically. ARC's balanced cross-coupled 

circuit technology is retained including the 
special coupling for the output tubes, both 
to the primary and secondaries of the 
superb output transformers. 

The SP 10 pre-amplifier is a two-box 
affair, the second box containing the power 
supply, which on the samples I have used 
so far suffers from some mild transformer 
hum. Comprehensive inputs include a disc 
input suitable for moving-coil cartridges of 
healthy output, and the ideal loadings may 
be selected conveniently by a front panel 
switch. A 'straight line' design, no tone 
controls are present, and the signal paths 
are wideband. A bypass switch routes the 
disc signal direct to the output stage, 
avoiding the 'balance' and 'mono-stereo' 
selector sections. 

Pre-amplifier circuitry include advanced 
cascode configurations with paralleled low 
noise valves at the input to improve the 
overall dynamic range. Good channel 
separation is assured by the separated 
internal design and extensive use of 
regulated supplies to isolate rhe channels 
and indeed the separate stages. ARC have 
long made it a policy to devote as much 
attention to the sound quality effects of 
their power supplies as to the amplifying 
circuitry itself. 

On marching, the SP10 is capable of 
driving quite long cables- up to 15 metres 
if required. On the MJOO power amplifiers, 
output taps are provided for 16, 8 and 
4ohm loads, but the Scintilla speaker (by 
the same importer) is a special case. 

··-��-

SOUND QUALITY 
These are both truly exceptional products. 
They worked superbly as a pair, effortlessly 
delivering musical dynamic sound stages, 
and at the end of the review it proved hard 
to part with them! Taking the SP10 first, 
it is clearly one of rhe world's finest, 
capable of supt:rbly focused, stable stereo 
images, finely textured and virtually 
grainless. Matching the manufacturers 
'High Definition' specification, the SPJO 

gave a rewarding separation of the 
individual musical strands in complex 
scoring. Images showed very good scale, 
particularly in width terms, while the 
depth and ambience were also both very 
good. 

Essentially neutral, all areas of the 
audible frequency range were reproduced 
very well. A particular strength concerned 
subjective dynamics, where the SPJO drew 
and held one's attention by maintaining 
the 'drive' and 'life' in the programme. This 
proved true of both classical and popular 
material over a wide range of programme 
quality. 

Turning to the MJOO, this power 
amplifier initially left us speechless. It was 
one of those great products that can 
genuinely expand one's horizons and point 
to the way ahead. The finest amplifier I 
have ever had the pleasure to hear, in my 
view its margin of superiority is appreciable. 

Its tonality was extraordinarily rich -
one might think too much so if one did 
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not know better. The treble was devoid of 
grain and false projection while the bass 
was immensely deep and powerful, sug­
gesting that one's speakers had been set in 
a concrete sub-floor. Against this authora­
tive, pure musical character, the amplifier 
displays a sparkling lively transient 
performance with thrilling dynamic 
impact. Dynamic contrasts took me by 
surprise, so revealing was this amplifier's 
performance in this particular area. It was 
excellently transparent, this quality held 
over a very wide frequency range, and it 
allowed the MJOO to produce excellent 
subjective depth in the stereo image. The 
latter was of huge scale, yet remained 
superbly and stably focused. W ho could 
wish for more? 

.......a�LAB REPORT�--
We experienced no problems with 
headroom using the SPJO, since it could 
produce more than SOY output from a 
moderate 780ohm output impedance. At 
nominal O.SV outputs, with an IHF stan­
dard input the harmonic and intermodula­
tion distortion figures were very good over 
the whole frequency range, for example 
0.003% at 1kHz. An increase in inter­
modulation was noted via disc. Noise levels 
were very good for the nominally moving­
magnet disc input and when this was used 
as a moving-coil compatible input with the 
appropriate loading, noise levels were just 
satisfactory; but this is a technical 

M p L I F I E 

qualification only, and in practice, many 
owners use Koetsus and other similar 
cartridges with fine results. 

Figures for input overload relate to two 
gain conditions, set to 'high' for moving­
coil and 'low' for moving-magnet. Good 
overload margins were shown for both 
conditions, while the reducing margin at 
high frequencies is not uncommon with 
valve pre-amps. Channel separation varied 
depending on whether the crosstalk was 
measured right on left or left on right, and 
was fairly unimpressive at high frequencies. 
However, no adverse subjective effects were 
noted as a result of this. The RIAA 
equalisation was highly accurate, though 
with a slight hint of bass shelving: -O.SdB 
by 20Hz. 

The M 100 power amplifier comfortably 
met its 20dBW specification when work­
ing into an Soh m load correctly matched. 
Output impedance was a moderate 
0.46ohms, and it showed a good power 
bandwidth provided that the appropriate 
load tap was used. Current delivery was 
pretty good for a valve amplifier and it also 
proved surprisingly load tolerant. Distor­
tions were satisfactory at full power and 
improved markedly at more realistic, lower 
powers. For example, by OdBW, 1 watt, the 
!9120kHz intermodulation distortion had 
fallen to -72 .3dB compared with 
-47 .6dB at full level. 

Noise levels were satisfactory while the 
frequency response was very wide, 

R s 

extending from less than O.SHz to 33 .5kHz 
for small -O.SdB limits. Within the audio 
range it was almost perfectly flat though 
some variation will be imposed on the 
output impedance by speaker loading 
differences. A good result was obtained for 
the power modulation test, producing a 
graph dominated by pure harmonics of the 
input frequency . 

.• .._..,,..f11,;��?,,f.!.t:o�- 89 
CONCLUSION 

Both these products are currently secure at 
their respective price points. Given good 
matching to the source, the SPJO's perform­
ance was impeccable and truthfully 
upholds the 'high definition' description 
on its front panel. One cannot argue with 
its very fine sound quality. If possible, such 
review approval is extended still further in 
the case of the MJOO power amplifier, 
whose performance bordered on the 
magical. The comments were all highly 
positive for this amazing product, one 
which must surely be destined to make its 
own audio legend. 

�.flTEST RESULTSf.•} 
Rated power into 8ohms, maker's spec _IOOW(=20dBW) 

Power output 20Hz 1kHz 20kHz 

One channel, Soh m load_l6.6dBW 2 l.ldBW 20.4dBW 

Both channels, 4ohm load _ 

One channel, Zohms, pulsed 

Instantaneous peak current _ 

17.6dBW 

16dBW 

+12A -12A 

Total harmonic distortion, _ 20Hz 1kHz 20kHz 

at rated power, aux input _-47.9dB -52dB -41.8dB 

NOISE* 

Disc (mm) input (IHF, CCIR weighted) ___ -71dB 

Disc (me) input (IHF, CCIR weighted) ___ -57dB 

Aux/CD input (IHF, CCIR weighted) ___ _ 7ZdB 

Input overload ___ _ 20Hz 1kHz 20kHz 

Disc (mm) input (IHF) __ 37.7dB 36.0dB 24.4dB 

Disc (me) input (IHF) __ 43.2dB 41.3dB 21.5dB 

Aux/CD input (IHF) 

Input data 

>20dB >20dB >20dB 

socket type sensitivity loading 

Disc (mm) input _Phono 0.49mV 47kohms SOOpF 

Disc (me) inpur __ Phono 0.13mV IOOohms llnF 

Aux input ___ Phono 29mV 4.7kohms SOpF 

Power amp ___ Phono 69.5mV IOOkohms 

Output, pre-amp (tape) ____ 84.9V max, 780ohms 

Disc equalisation error, 30Hz-15kHz __ +OdB. -0.58dB 

Size (width, height, depth) ____ 48 X 14 X 34cm* 

Typical price inc VAT ·3897, £2850 each 

*SPIO only (power supply unit is same size) 
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A M p L I F I E R s 

CAMBRIDGE SYSTEMS TECHNOLOGY L TO, 26 ROMAN WAY, GOOMANCHESTER, HUNTING DON, CAMBS PE18 9LN. TEL: (0480) 52521 

T
hese modem all transistor 
designs offer impeccable 
specifications, and yet much 
care has also been devoted to 
how they sound. The BOOOC 

pre-amp in particular is extremely versatile 
- for example, it includes low noise 
moving-coil inputs as well as moving­
magnet. Sensible tone controls are fitted, 
which are virtually inaudible in terms of 
their effect on the sound quality when not 
in use, while two tape decks and many 
inputs may also be accommodated. A 
headphone outlet fed by its own small 
power amplifier, is also provided in the pre­
amp. The IOOW (20dBW) per channel 
power amplifier has no controls bar the 
on/off switch, while speaker connection is 
via standard 4mm socket/binding posts .. 

'4'��·��.,._... .. 

SOUND QUALITY 
Used with good cable, the Audiolab separ­
ates provided an impressive standard of 
sound quality, proving tidier, more refined 
and also more powerful than the 8000A 

integrated amp. High levels were produced 
into both loadings, l05dBA into 8ohms 
and 104dBA into 4ohms. 

The good standard of stereo depth was 
maintained, and interestingly, that slightly 
cold 'clinical' quality of the 8000A was also 
preserved, this better suited to mildly rich 
speakers and cartridges. Precise and 
detailed with a clean articulate bass, the 
Audiolabs' competitive scores set them 
apart in their price territory. 

-��LAB REPORT��-
Covering the power amplifier first, this was 
clearly a very 'gutsy' performer with 
immaculate figures for power bandwidth, 
adverse load delivery and peak current, 
here to the test limit of ±40A! The pulsed 
delivery into 2ohms corresponded to 400W 
per channel into this load. All distortions 
were very low, in fact negligibly so, while 
de offsets were also microscopic, thanks to 
the special de servo in the amplifiers. 

The pre-amp also measured very well, 
with flat frequency responses, good noise 
levels, sensible sensitivities and imped­
ances, plus fine overload margins. Stereo 
separation was very good. The pre-amp 
could provide up to lOV output, from a low 
source resistance of lOOohms. 

. �1".;t:';i')!.ii18 .... ���� 
CONCLUSION 

For '86, the pre-amp loses the contentious 
IEC rolloff on the disc input while both 
units were found to be notably improved 
- to the order of !Oo/o on listening test 
scores for the pre-amp, and probably more 
for the power amplifier. Commended in the 
1985 edition, the pre-amp has held its com­
petitive position, ranking high in its price 

category. Previously the power amplifier 
was held back but now has blossomed into 
a fine model with a more natural tonality 
as well as improved stereo perspectives. 
This powerful, load tolerant model is well 
priced, and is now strongly recommended. 

Pre· and power amplifier 

Rated power into Bohms, maker's spec _IOOW(=20d.BW) 

Power output 20Hz I kHz 20kHz 

One channel. 8ohm load _21.6dBW 21.8dBW 21.4dBW 

Both channels, 4ohm load _l9.6dBW 20.0dBW 19.6dBW 

One channel. 2ohms, pulsed -dBW 20.3dBW -dBW 

Instantaneous peak current ___ +40A -40A 

Total harmonic disrortion, _ 20Hz 1kHz 20kHz 

at rated power, aux input _ <-90dB -93dB -74dB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -70dB 

Disc (me) input (IHF. CCIR weighted) ___ -67dB 

Aux/CD input (IHF, CCIR weighted) -70dB 

lnpm overload 20Hz 1kHz 20kHz 

Disc (mm) input (IHF) __ 26dB 31dB 30dB 

Disc (me} input (IHF) __ 30dB 26dB 25dB 

Aux/CD input (IHF) ___ >20dB >20dB >20dB 

Input data socket type sensitivity loading 

Disc (mm) input __ Phono 0.28mV 47kohms SOpF 

Disc (me) input __ Phono 0.018mV IOohms -nF 

Aux input ___ Phono 1515lmV lOkohms -pF 

Power amp ___ .rhono !lOOm V 47kohms 320pF 

Output, pre�amp (tape) 5V lOOohms 

Disc equalisation error, 30Hz· 15kHz ___ +OdB, -ldB 

Size (width, height, depth}45 X 8 X 34cm, 45 X 8 X 34cm 

Typical price inc VAT _______ __...L275 £450 

first reviewed: 1985 (restested, 1986). Raring: Recommended. 
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BEARD P35 POWER AMPLIFIER 
BEARDAUDIOSYSTEMSLTD, UNITBl, ASKEW CRESCENT WORKSHOPS, LONDON Wl2 9DP. TEL:Ol-749 4258 

B 
uilt superbly, on a massive 
chrome chassis, this latest 
Beard power amplifier uses a 
simple straightforward circuit 
design, with high quality com­

ponents with substantial reservoir capacity. 
Output valves are EL84s, six per channel 
giving a 35W rating in ultralinear con­
figuration. 

A large central toroidal transformer sup­
plies the two channels, which have inde­
pendent rectification and storage. 
'Floating' biasing simplifies the construc­
tion though each valve needs to be indivi­
dually set in production after 'bum in' at 
the factory. 

A standby mode may be selected where 
appropriate, providing half power and a 
vast! y increased operating life. Speaker con­
nection is via Michell gold plated binding 
posts which take cable or plugs up to 4mm. 

. --�-!V"�� ->- · --··· 
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Beard's best yet, this amplifier proved 
capable of higher sound levels than its rat­
ing suggested, and could reach 102dBA on 
the Sohm load. Mild transformer hum was 
noted on our final sample, so it probably 
should not be located too close to the 
listener. The sound was considered trans-

parent, with pleasing depth and ambience 
plus an elegant, airy tonal quality. Slightly 
bright, it nevertheless reproduced complex 
vocals particularly well, while both bass 
and treble registers were rated pretty good 
in this category. Other key qualities in­
cluded good low level detail and dynamics; 
overall, a lively musical effect with reason­
ably good stereo focus. 

��LAB REPORTt��-- -
In the table, our clipping limit of 1% distor­
tion was relaxed to 3% to accommodate 
the rising high frequency distortion of this 
model. For the rating the 2ohm delivery 
was quite healthy, while the peak current 
level of 5.5A mean indicated a fair load 
tolerance. At rated power, the 20kHz har­
monic distortion approached 3% but 
improved at lower power levels. Conversely, 
the more important high frequency inter­
modulation result was pretty good, and 
better still at lower powers. 

Predictably, stereo separation was excel­
lent, due to the virtually double-mono 
construction. Rated as satisfactory as 
regards load tolerance, this low feedback 
design gave a consistent output impedance 
of lohm, which would slightly modify the 
perceived tonal balance of some speakers. 

.. ,....:fi��m��­
CoNcLusioN 

While this amplifier will need some care 
in matching it to a given sy stem, it offered 
a genuinely high sound quality, with that 
distinctive and valued transparency associ­
ated with better valve designs. Considering 
the high build quality it was well priced, 
and comes confidently recommended. 

Rated power into 8ohms, m<Jker's spec _35W(= ISdBW) 

Power output 20Hz 1kHz 20kHz 

One channel, 8ohm load_l6.3dBW 16.5dBW 15.7dBW 

One channel, 4ohm load_ll.7dBW 11.8dBW 7 7dBW 

One channel, Zohms, pulsed -dBW 12.4dBW -dBW 

Instantaneous peak current ___ +6.5A -6.5A 

T oral harmonic disrortion, _ 20Hz 1kHz 20kHz 

at rated power, aux input _ -S?.ldB -58.2dB -33.3dB 

lmermodulation, 19/ZOkHz, rated power, aux inpuc-60.4dB 

NOISE 

Aux/CD inpur (IHF, CCIR weighred) ___ -86.0dB 

Residual, unweighred (volume control at min)_-70.0d8 

Ourpur impedance (damping) 0.88ohm O.B8ohm 0.84ohm 

Input data socket type sensitivity loading 

Power amp ___l'hono 160mV 650kohms 320pF 

Size (widrh, heigh<, deprh) ___ 44.5 X IS X 33.Scm 

Typical price inc VAT ____ ____ ___.,,695 

First reviewed: 1986. Rating: Recommended. 
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BURMESTER 838/846/850 
AUTOMATION SCIENCES, Co, 20 LITTLE GADDESDEN, 8ERKHAMSTEAD, HERTS HP4 IPA. TEL : 044284 2786 

I 
t is now three years since we first 
gave an enthusiastic welcome to the 
Burmester 785 pre-amplifier, one of 
a line of very high-quality compo­
nents built in West Berlin by Dieter 

Burmester and imported to the UK by 
Automation Sciences. We have since been 
able to evaluate the more costly pre­
amplifier combination of 838 disc pre-amp 
and 846 high-level pre-amplifier. Disc-only 
users may only require the 838, while the 
846 will provide other input facilities. For 
this edition, we completed the system with 
a pair of Burmester 850 mono power ampli­
fiers, which offer a similar specified per­
formance to the legendary 828, at around 
half the cost. Described as load-tolerant, 
the amplifier is rated at a lOOW 8ohms 
(20dBW), with a doubling of power into 
4ohms. A version is also available that has 
been especially designed for use with the 
Scintilla in its one ohm form, optimised for 
high output current rather than voltage 
according to the Scintilla needs. Our 
samples were very early production ones, 
coming finished in white enamel. Black 
is also an option, to match the finish on 
the complementary 838/846 pre-amplifier 
units. 

W ith the new balanced design of the 
8381846, the 850 follows suit and may be 
driven either balanced or unbalanced as 
required. Further improvements in cable 
sound can be the result. The 850 is unusual 
in that the balanced view is continued 
throughout, and in consequence the 
output is itself bridge balanced. Thus each 
monoblock contains two separate high 
current 25W amplifiers. A very substantial 
reservoir capacity is provided, of 4 X 

33000/-IF per unit, whilst the main ampli­
fier circuit is very 'short', using hybrid 
techniques and a balanced input module. 
A non magnetic alloy chassis is employed, 
and the overall construction as well as the 
components are all of top quality. 

. -..,.�lg>;o.���·- ·-- · 
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Perhaps closest to the latest 838/846 series 
pre-amplifier, the 850 will form a well 
matched and balanced system when used 

with these products. Auditioned in an 
absolute context as part of a very high per­
formance system, the 850 performed very 
well in its solid-state class. Notably refined, 
it conveyed an enviable feeling of stability 
coupled with a coherent, consistent sound 
quality that extends over almost the entire 
frequency range. The bass was both fast and 
dynamic, with just a hint of weight loss at 
very low frequencies. The midrange was 
unusual in its natural tonal quality, nearer 
to a valve than a transistor amplifier in this 
respect. 

Fine control was maintained through the 
treble, which was free from 'glare' or 'edge' 
yet also lacked some air and sparkle. Stereo 
depth was generally good though some loss 
of ultimate transparency and far space 
ambience was noted. Overall it was 
elegant, highly controlled - in fact, almost 
unemotional. 

-�LAB REPORT��"" -
In the lab, the 838 provided an extremely 
uniform disc equalisation with excellent 
balance and little response tailoring at the 
band extremes. Set to the 0.33mV sensi­
tivity for l V  output, the me input level was 
0.45mV which was coupled to a fine signal 
to noise ratio. This unit will be silent with 
most me cartridges. Overload margins were 
sufficient but must be augmented by an 
appropriate choice of sensitivity; this 
should be set as low as possible (that is, for 
lowest gain}. Offsets, balance, distortion 
and separation were all exemplary, and in 
fact such results are typical of the best 
laboratory test equipment. 

Turning to the 850, designer Dieter Bur­
mester proves his well-balanced view of 
amplifier performance in this fine set of 
test results. The specification was com­
fortably met with power maxima of over 
150W. Power bandwidth and load tolerance 
were excellent, distortions were essentially 
negligible at all powers and frequencies, 
while a very healthy peak current capa­
bility was shown, averaging ±34.5A. Even 
our standard 850 would attempt a lohm 
Scintilla, never mind the special version! 
The frequency response was wide and flat, 

though the input impedance was rather 
low, is well matched to other Burmester 
products. 

A fine result was also obtained for the 
power intermodulation test, while supply 
harmonics were well rejected. On test it 
was noted that one mono-block ran pretty 
hot, to a case temperature of some 50°C 
while the other ran somewhat cooler. 
Mechanical hum was moderate. 

""'"'.1>:4,\����­
CoNCLUSION 

The 838' s strong points include extreme 
neutrality, dry clean bass and notably sharp 
stereo focusing. W hile not quite entering 
the territory of the best tubed devices, the 
current 838 and 846 are very fine pieces 
of equipment, and are recommended. 

The 850 is the power amplifier Bur­
mester owners have been waiting for - a 
new high performance fully balanced 
design, compatible with the latest balanced 
series pre-amplifiers. These superbly built 
and finished products are somewhere near 
the top of the solid state tree, and deserve 
serious consideration. 

·1HTEST RESULTS�-� 
Rated power into Sohms, maker's spec _lOOW(=20dBW) 

Power output ____ _ ZOHz 

One channel, Sohm load _l0.9dBW Zl.ldBW Z0.9dBW 

Both channels, 4ohm load _\9.8dBW ZO.OdBW \9.9dBW 

One channel, Zohms, pulsed -dBW ZI.SdBW -dBW 

Instantaneous peak current _ 

Total harmonic diswrtion, _ 20Hz 

+33A -36A 

1kHz ZOkHz 

at rated power, aux input_ -80dB -92dB -6ZdB 

NOISE 

Disc (me) input (IHF, CCIR weighted) ___ -73dB 

Aux/CD input (IHF, CCIR weighted) -99dB 

Input overload ZOHz 1kHz ZOkHz 

Disc (me) input (IHF) __ 15dB 15dB 15dB 

Aux/CD input (IHF) ___ >ZOdB >ZOdB >ZOdB 

Input dara socket type sensitivity loading 

Disc (mm) inpur _Phono - adjustable 

Disc (me) input __ Phono 0.04SmV adjustable 

Aux input ___ Phono ISOmV 20kohms -pF 

Power amp ___ phono 130mV 9.9kohms 2.6nF 

Output, prc-amp (tape) _____ 9.5V max, <I ohms 

Disc equalisation error, 30Hz-15kHz _+O.OSdB, -0.25dB 

Size (width, height, depth)48 x 4 x Zlcm, 31 X 12 X 4lcm 

Typical price inc VAT ___ 838. £990; 846. £1050: 

850, £2650 pair 
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CONRAD JOHNSON PREMIER THRE 

PREMIER FOUR 
AUTOMATION SCIENCES CO. 20 LITTLE GADDESDEN. BERKHAMSTED, HERTS HP4 IPA. 

TEL (044) 284 2786 

M 
ost prestigious of the 
Premier line of pre­
amplifiers, the 'Three has 
enjoyed the status of an 
audio legend for some 

years now. A valve or tubed model of ad­
vanced design, it has been regarded as one 
of the most musically accurate pre-ampi­
fiers made, and is a fitting partner for either 
of the major Premier power amps, namely 
the stereo IOOW per channel Four and the 
mono-block, twin chassis, 200W per 
channel 'Five. 

At present, a customer may order a by­
passed version of the 'Three, with channel 
balance and stereo/mono selector functions 
omitted electrically, although the controls 
remain on the front panel. Such bypassing 
further shortens the 'straight line' of the 
circuit design approach, where for example, 
all tone controls and filters have been left 
out. Recent circuit improvements to the 
'Three include the use of van den Hul 
silver-plated single strand mono crystal 
copper wire in critical signal paths. 

Over the past few months we have had 
the oportunity to audition an original 
version, a more recent bypassed model, and 
finally, a sample of current production. 
With each stage, we found significant 
advances in sound quality, although, in 
line with the practice of several other com­
panies, such as Quad here in the UK, CJ 
do not make a habit of publicising such 
changes. 

Finished in a champagne gold, the 
aluminium front panel of the 'Three 

complements the black casing. This is a 
full 19in wide model with rack mount 
facilities and black handles. The moving­
magnet disc input is relatively low noise, 
and will also accept the higher output 
moving-coil cartridges such as the van den 
Hul MCJO and MCIB or the Koetsus. 

Other inputs include tuner, aux/CD, tape 
1 and tape 2. Monitoring is also possible 
from both tape outputs, though the cross­
dubbing facility takes some working out 
and is not as simple to use as that of many 

Japanese designs. All sockets are phono 
type and are gold plated. 

Inside, the build is of the highest quality 
with selected tubes and custom Cj polysty­
rene capacitors of massive size and excel­
lent quality. The disc input section 
comprises five triodes arranged as two cas­
caded cascades with a cathode follower 
output; these circuits give maximum 
output and low noise. The line stage uses 
four triodes, with cathode followers 
buffering each triode amplifier. 
Comprehensive solid state regulation is em­
ployed for all supplies, including heaters. 
The inbuilt transformer is silent and 
virtually vibration free. 

Specific features include the mechani­
cal decoupling of the main board on anti­
vibration mountings, with a non-magnetic 
lower cover positioned adjacent to the 
circuit board track. Overall, the con­
struction is low resonance, with what at 
first sight seems an excessive number of 
fixing screws. The US mains outlets are 
inactive for UK operation. 

The Four power amplifier is built on a 
massive aluminium chassis some 22in deep 
overall and a decent shelf is therefore 
required to support its substantial 80lb 
weight. Alternatively, it will also fit l9in 
rack centres. The thick alloy front panel 
is in champagne gold, bare except for the 
carrying handles and the large on/off lever. 

A tube design, it uses four Philips EL34 
output valves per channel in a standard 
ultra linear output configuration. The 
output transformer is tapped for optimum 
switching into 4, 8 and 16ohm loads. LEDs 
are provided for rapid setting of the opti­
mum bias points. Large power supplies are 
used, and overall the circuit is a straight­
forward one, but built with the highest 
quality parts to attain a high standard. 

--;f�,i;�·it:��· 

SOUND QUALITY 
When auditioning the Premier Three, the 
accompanying power amplifiers included 
the 'Four and the 'Five, the Krell KSAJOO, 

and the Audio Research 0115 ll and M lOO. 

R s 

Speakers included the Spendor SP 1, 

Celestion SL600 and the Magneplanar 
MGIII ll. There was little doubt con­
cerning the pedigree of the 'Three. Stereo 
images were seductively and sympatheti­
cally presented with excellent depth and 
ambience. Focus was very good, while the 
resolution of subtle detail was even better. 
Tonal quality was outstanding with very 
natural mid ranges, and little of the excess 
richness of earlier designs. The treble was 
also outstanding in clarity, and the lack of 
perceptible distortion, while the bass also 
set very high standards for depth, speed and 
attack. 

Sound stages were broad and spacious yet 
coherent and believable. It was a pleasure 
to use for extended listening and we found 
the current model to be quieter, more trans­
parent and more dynamic than the 
originals, confirming the evolutionary 
improvement that has taken place for this 
top line performer. 

The 'Three worked very well with all of 
the above mentioned amplifiers, par­
ticularly so with the 0115 ll in its price 
context. 

I had auditioned an earlier Four model 
some two years ago, with good results bar 
a 'softness' in the bass, an area where the 
'Five excelled. The current 'Four is, how­
ever, a sonically new amplifier. The bass 
is fine - clean, powerful, extended and 
pretty tight. In the mid the sound was well 
focused - sweet and ambient, extremely 
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natural with excellent instrumental 
separation. Most of the treble range was 
of almost equivalent stature but with a hint 
of imprecision out at the edge of the 
audible range. 

Stereo images were very well focused 
with first rate stage width and height 
coupled with excellent depth of the 
broadest midrange area. Here the trans­
parency and resolution bordered on state 
of the art. Ambience was its forte -
without any falseness, it proved revealing 
of instrumental locations in an exceptional 
manner. 

Dynamics proved to be another strong 
point, since this amplifier has a big heart 
and would generate genuinely high sound 
levels without any strain, both on 4 and 
8ohms. 

-«.(.LAB REPORT�"D--
Taking the Premier Three first, the RIAA 
equalisation met fine ±0.15dB response 
limits, 12Hz to 40kHz, when fed into a 
typical load. The response fell marginally 
by 0.4dB at 20Hz when fed into a low 
lOkohm load, reaching -3dB at 10Hz. 
Channel balance was excellent and distor­
tion via the line input was negligible. The 
high frequency intermodulation via the 
disc input was uninspiring but in line with 
other valve amplifier results. Noise levels 
were low, from a subjective viewpoint, 
though numerically the moving-coil 
equivalent result is just satisfactory. 

M p L I F I E 

Input overloads were ample while the 
output headroom was exemplary, measur­
ing up to 78volts from a low 50ohm source 
impedance; suitable for long cable runs if 
required. Channel separation was generally 
good, and better than for most other tube 
models. 

Bandwidths were wide; for example, the 
line input was -O.SdB and 6Hz and 
140kHz, -3dB at low 1kHz and above 
400kHz. For disc, the - 3dB points were 
1Hz and 120kHz, with no subsonic 
filtering. 

Rated at lOOW per channel (20dBW) the 
Premier Four cruised at that level over the 
midband, with some diminution at the 
band extremes. Depending on the allow­
able distortion limits, various 20kHz power 

levels could be quoted. Peak current was 
generous, at + 14.5A, increasing to almost 
19A on the 4ohm tap. In addition the 
output levels were in general only 1dB 
greater on 8 as compared with 4ohm taps, 
with the latter preferred for general use. 
This amplifier was surprisingly load 
tolerant, and would drive a wide range of 
loudspeakers. At full power the distortion 
was weak at the band extremes, but was 
much better in the vital midrange as well 
as at lower powers; here the figures were 
beyond reproach. At full power the high 
frequency intermodulation was fine, 
improving to an excellent -84dB at 
around I watt. 

· 

Noise levels were electrically fine, and 
transformer hum moderate. Frequency 

response was very flat at ±3dB from 0.5Hz 
to 57kHz. Output impedance was higher 
than usual at around 0.6ohm, this reducing 
to 0.46ohm via the 4ohm tapping. Easy to 
drive, the 'Four behaved well in clip, 
showing a good overload headroom. 

•"""'i�-..��!\!"'-"'" 
CONCLUSION 

The Premier Three is a musically accurate 
and graceful performer, of unusually easy 
sound and which proved versatile for a 
wide range of inputs including the moving­
coil cartridges with a sufficiently healthy 

R s 

output. A neat single-box unit with low 
noise, I found it a delight to use and felt 
that it amply justified its high price when 

compared with the alternatives. A world­

class audiophile product, we found the 
Premier Three certainly deserved its 
reputation. 

With an excellent sound quality as well 
as a substantially good lab tested 
performance, this lOOW (20dB) power 
amplifier gave good service during the 
review. Subjectively it was rather louder 
than the figures indicated, and it could 
produce volume levels sufficient for de­
manding programme. Its performance as 
regards depth, ambience, mid tonality and 
transparency was in the top class making 
it one of the finest amplifiers in this 

elevated price bracket. In fact as regards the 
vital midrange and with respect to its high 
loudness ability, it is probably the best in 
its group. 

Rated power into Sohms, maker's spec _IOOW (20dBW) 

Power output ____ _ 20Hz 1kHz 20kHz 

One channel, 8ohm load _l6.8dBW 20.6dBW !9.7dBW 

Both channels, 4ohm load _l4.0dBW lS.ZdBW lldBW 

One channel, lohms, pulsed 

Instantaneous peak current 

Total harmonic Jiscortion, 

17dBW 

_____ +!SA, -14A 

ZOHz 1kHz ZOkHz 

at rated power, aux input _ see text -61dB - 35dB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -7JdB 

Disc (me) input (IHF, CCIR weighted) ___ -55dB 

Aux/CD input (lHF, CCIR weighted) 7SdB 

Input overload ZOHz 1kHz ZOkHz 

Disc (mm) inpUt (IHF) __ 40.4dB 41.7dB 29.8dB 

Disc (me) input (lHF) --

Aux/CD input (IHF) ___ >ZOdB >ZOdB >20dB 

Input data socket typeV sensitivity loading 

Disc (mm) input - Phono 0.18mV 4Skohms 

Disc (me) input _ 

Aux input ___ 0.04mV O.!Okohms 0.6lpF 

Power amp ___ 8SmV 90kohms 

Output, pre,amp (tape) 78V max, 50ohms 

Disc equalisation error, 30Hz, 15kHz __ +OdB. -0.3dB 

Size {width, height, dcprh) ______ 48x 14x38cm 

Typical price inc VAT 3400, £3600 

95 



96 

A M p L I F I E R s 

COUNTERPOINT SA 
ABSOLUTE SOUNDS, 42 PARKS! DE, LONDON SW19. TEL: 01-94 7 5047 

0 
ne of a range of Californian 
valve pre-amplifiers, the 
SA-7 is an elegantly simple 
design, offering unusually 
high gain on what is 

nominally a moving-magnet disc input. Set 
for IHF O.SV output, the disc input sensi­
tivity is just under 0.2mV, which in 
practice will be found sufficient for use 
with a number of moving-coil cartridges 
(this producing satisfactory noise levels). 
The all triode circuitry uses no feedback 
throughout. The tape output is a high 
impedance when on disc, and should not 
be loaded, even by an interconnect cable, 
when not in use. 

Rated conservatively by the manu­
facturers at lOOW (20dBW) per channel, 
the SA-12 is a low-feedback hybrid design, 
having tube drivers and MosFet output 
device�--,.,.,.��"�,2��1�,...,.�--

"'�.�-�--�.,..,. 

SOUND QUALITY 
Properly interfaced, the SA-7 pre-amplifier 
provided a sound quality well beyond its 
price class, and bridged the gap to models 
at £1000 plus. It sounded alive and open, 
with an involving, dynamic quality. Good 
articulation and detail were both main­
tained over the whole frequency range, 
while stereo width and depth were pre­
sented well. Essentially musical, in tonal 
terms it nonetheless showed a hint of upper 
mid thinness, while the upper treble 
sounded a little 'careless' - not fully 
focused or precise enough. 

As for the SA-12, this impressive power 
amplifier proved capable of high sound 
levels in an exciting dynamic manner. Like 
the SA-7, it showed very fine mid trans­
parency, but was a trifle untidy at band 
extremes. Overall the standard was high, 

a little better than the SA-7, with clear 
stereo of decent depth and focus. 

��LAB REPORT��--
The power amp delivered around 200W 
programme, confirming its generous dyna­
mics. With an average peak current of 
40A, it was beefy and load tolerant too 
(giving 800W true peak per channel into 
2ohms). Distortion was just satisfactory at 
0.5%, mid band, with the output resistance 
moderate at 0.33ohms. The high frequency 
intermodulation result was rather 
disappointing, and was perhaps associated 
with the moderate treble 'grain' we heard. 

For the pre-amplifier, the intermod result 
was little better and only acceptable when 
used as a moving-coil input. Moving­
magnet signal levels tended to overload it, 
but background noise was quite low. 

... >7.ii:1;����""�"'• . 
CONCLUSION 

The SA-7 has maintained its competitive 
position and for the price, it offers an 
inspiring transparency, plus a feeling of 
involvement; a near-audiophile per­
formance here. The SA-12 is another very 
worthy introduction offering a surprisingly 
similar sound. The SA-12 is a real power­
house, our subjective ratings indicating 
that it is probably the finest available in 
its power/price grouping. Magneplanar 
speakers spring to mind in this connection 
- here is an economical MGIII-driver, 
louder even than the Krell KSA 100! Both 
these Counterpoint models are comfortably 
recommended. 

·��TEST RESULTS�� 
Pre- and power amplifier 

Rated power into Sohms, maker's spec _IOOW(=20dBW) 

Power output ____ _ 

One channel. Sohm load ____ll.ldBW 22.7dBW 17.8dBW 

Both channels, 4ohm load _l7.9dBW 18.1dBW 17.ldBW 

One channel. lohms. pulsed -dBW 13.0dBW -dBW 

lnS[amaneous peak current __ _ 

Total harmonic distortion, _ 20Hz 

+46A -35A 

1kHz 10kHz 

at rated power, aux input _ -44.4dB -46.3dB -46.7dB 

NOISE 

Disc (mm) input (IHF. CCIR weighted) ___ -7ldB 

Disc (me) input (IHF. CCIR weighted) ___ -58dB 

Aux/CD input (IHF, CCIR weighted) ___ -72.7dB 

Input overload 20Hz 

Disc (mm) input (IHF) __ -ldB 

Disc (me) input (IHF)* __ 18dB 

1kHz 20kHz 

lldB lldB 

31dB 37dB 

Aux/CD input (IHF) ___ >lOdB >20dB >lOdB 

Input data socket type sensitivity loading 

Disc (mm) input __ Phono 0.17mV 45kohms 300pF 

Disc (me) input* ___ - O.l7mV 45kohms 300pF 

Aux input ___ Phono 31mV 18kohms llOpF 

Power amp ___ Phono 105mV 89kohms -pF 

Output, pre�amp (tape) ____ ./ISV max, 860ohms 

Disc equalisation error, 30Ht�l5kHz _+O.IdB, -0.3dB 

Size (width, height, depth) ____ 48 X 12 X 34cm 

Typical p<icc inc VAT ______ __)..795. £1300 

*Same input U5ed {OT mot�ing-coil 

First reviewed: SA7, 1985 (reassessed 1986); SAI2, 1986. 
Rating: Recommended. 

· 



A M p L I F I E R s 

CROFT MICRO PRE·AMPLIFIER 
CROFT ACOUSTICS, 15 HARRISON ROAD, ERDINGTON, BIRMINGHAM B24 9AB. TEL: (021)373 1442 

T
his inexpensive valve pre-amp 
offers a single moving-magnet 
disc input Uust adequate for 
the higher output moving-coil 
cartidges provided the power 

amp sensitivity is healthy enough), plus 
CD, tuner and tape. 

Inside, the hardwired construction (using 
single strand wire) is to a high standard 
throughout, with all power supplies fully 
regulated, while audiophile-grade 
capacitors are used in the RIAA disc 
equalisation and coupling networks. Each 
disc input uses a double triode, with shunt 
feedback equalisation, and the line stage 
has unity gain, comprising a simple 
cathode-follower buffer. With some sources, 
the auxiliary input gain may be too low and 
the intending purchaser should therefore 
check compatibility with other equipment. 

. ........ ,..,���1''"'"'' ' "' ' 

souNi;' Qu�uTv 
Both disc and auxiliary inputs set a very 
high standard. On disc, the sound was 
lively and dynamic, transparent and 
basically well balanced. No specific 
weaknesses were observed. 

A similar result was obtained via 
auxiliary (CD). The bass showed drive and 
extension, with the treble just a little 
'fuzzy'. Detail and depth effects were fine 

and stereo images were well focused. It 
proved notably unfatiguing, with a stable, 
coherent quality. 

Background noise was also satisfactorily 
low when used with moving-coil cartridges 
of decent output such as the van den Hul 
MCJO Super. 

-�LAB REPORT���---
Measured performance was to a textbook 
standard, with negligible distortion and 
satisfactory overload margins, although the 
latter deteriorated at high frequencies. 
Channel separation was fine, while signal­
to-noise ratios were particularly good. 
Output impedance was satisfactorily low, 
and sufficient for selected cable runs of up 
to five metres. 

The RIAA equalisation was commend­
ably accurate at ±0.2dB from 30Hz to 
15kHz, rising a little at ultrasonic 
frequencies, to ±2.ldB at 100kHz. Note 
that the rated input sensitivities were for 
a nominal O.SV nominal IHF output level. 

-·-..:fit������---­
CONCLUSION 

We really liked this modest pre-amp. If 
carefully interfaced to a selected system, 
the sound quality competed with some of 
the best pre-amplifiers costing two or three 

times the price, and for the valve 
enthusiast, the Micro is a godsend. An 
exceptional product, it must be strongly 
recommended. 

���TEST RESULTS�:-� 
DISTORTION 

Total harmonic distortion, 20Hz 1kHz 20kHz 

aux input 76.0dB -78.3dB -76.5dB 

lntermodulation, 19/ZOkHz, rated power, aux input-93.1dB 

lntermodulation, !9120kHz, at OdBW. disc (mm) -4!.0dB 
I 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -73.5dB 

Aux/CD input (IHF, CCIR weighted) ___ -92.0dB 

Residual, unweighted (volume control at min)_-86.5dB 

DC offset, pre-amp ______ left OmV, right OmV 

Input overload 20Hz 1kHz 20kHz 

Disc (mm) input (IHF) __ 22.8dB 24.0dB 5.9dB 

Aux/CD input (IHF) ___ >20dB >20dB >20dB 

STEREO SEPARATION 

Disc input (mm) ___ 61.2dB 62.8dB 36.0dB 

Aux input 101.3dB 82.0dB 57.3dB 

Channel balance, disc, at I kHz _____ ..J0.37dB 

Input data __ socket type sensitivity loading 

Disc (mm) input_ Phono 2.92mV 47kohms, I!OpF 

Aux input __ Phono SSOmV 480kohms, 4SpF 

Output, pre,amp (tape) ____ 11.1 V max, SOOohms 

Disc equalisation error, 30Hz, 15kHz _ +0.26dB, -0.16dB 

Size (widrh, height, depth) 2S.Sx7x l8.5cm 

Typical price inc VAT ________ ___i. ISO 

First reviewed: 1986. Rating: Recommended. 
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A M p L I F I E R s 

DNM 2A and SERIES 3 PRE-AMPLIFIER 
DNM SUPPLIES, 42 ST THOMAS ROAD, BRENTWOOD, ESSEX CMl 4DF. TEL: (02 77) 225865 

D

NM is a small British 
company founded by Dennis 
Morecroft, a designer dedi­
cated to sound quality and 
specialising in pre-amplifiers. 

Now well established, the range is founded 
on a basic chassis/motherboard providing 
signal and power supply interconnection. 
The various circuit boards plug into this 
chassis and allow expansion of input and 
output facilities; linking plugs may also be 
removed from the back to allow connec­
tion of additional power supplies. 

Thus the least expensive pre-amp, the 
Primus, supplied with a single power supply 
unit, forms the heart of the system, and 
may be expanded internally as well as via 
additional supplies to become the most 
expensive model. 

The Primus is equipped with disc input 
a choice of mm or me, plus an auxiliary 
or direct CD input and the line output 
amplifiers. Extra input cards may also be 
fitted plus tape buffer output cards. 

··--�}�i<§>"""" 

SOUND QUALITY 
Although the Primus version is the 
cheapest in the series there was no doubt 
concerning its high audio quality. It 
sounded confident and clear via the CD 
input, with a fine exposition of detail 
throughout the frequency range. Stereo 
depth and width were well presented. Via 
me, the sound was of similar quality. The 
mid register was pleasantly accurate in 

tonal balance, rivalling the finest semicon­
ductor pre-amps in this respect, and only 
in the treble did we note some imprecision, 
where a touch of fizz was heard but not 
judged serious. 

Moving up the range the addition of 
more power supplies in the first 2A form 
provided an all-round improvement, in fact 
the maximum available for the CD input. 
Still more power supplies progressively 
improved the analogue disc input per­
formance, with the sound showing more 
control and confidence, also with an 
enhancement of dimensional quality. The 
treble also showed improvement. 

��LAB REPORT�--
Up to 4 volts output was available from a 
low source resistance, which is enough for 
any power amplifier. The total harmonic 
distortion and high frequency intermodula­
tion results were very fine, and were associ­
ated with good input overload margins. 
Channel separation was also very good and 
given the dual volume controls, channel 
balance was also good. Noise levels were 
fine and sufficiently low for all but the least 
sensitive of moving�coil cartridges. 

<"'"'"���lt�<ll.,« · 
CONCLUSION 

The Primus and 2A series remain available 
while a new Swiss-assembled Series 3, with 
acrylic case was also auditioned. After an 
initial hiccup due to out of tolerance board 
alignment, the costly Series 3, with its 

special single power supply, outperformed 
the top 2A triple supply version and will 
(presumably) ultimately replace it. From 
the Primus upwards these units deserve 
recommendation, providing a neutral 
sound with fine ambience and exceptional 
clarity. 

��TEST RESULTS�.-iJt-
Preamplifier 

Total harmonic distortion, _ 20Hz 1kHz 20kHz 

Aux input ------ -7BdB -BldB -76dB 

lnrcrmodularion, !9120kHz, aux input ___ -lOOdB 

lntermodulation, I 9120kHz, at OdBW, disc(mm) _-95dB 

lntermodulation, 19/lOkHz. at OdBW. disc (mc)_-95dB 

NOISE 

Disc (me) input (IHF, CCIR weighted) ____ -64dB 

Aux/CD input (IHF, CCIR weighted) ---- BBdB 

Residual, unweighted (volume control at m in) _>-90dB 

Input overload 20Hz 1kHz 20kHz 

Disc (mm) input {IHF)* __ 26dB 27.5dll 29dB 

Aux/CD input (JHF) ___ >20dB >20dB >20dB 

Disc input B9dB BOdB 67dB 

Aux input 95dB 90dB 60dB 

Channel balance, disc, at 1kHz 0.03dB 

Input dar<t socket type sensitivity loading 

Disc (me) input* ____ O.lmV 47ohms -nF 

Aux input ___ J'hono 85mV 13kohms -pF 

Output, pre·amp ________ 4V max, 33ohrns 

Disc equalisation error, 30Hz· 15kHz __ +OdB, -1.8d8 

Size (width, height, depth) _22 X 11.5 X 13.5cm 

Typical price inc VAT ____ Series 2A from £450, 

Series 3 from £1000 

First rev1ewed: Series 2A, 1985; Series 3, 1986. Rating: 
Recommended. 



A M p L I F I E R s 

ABSOLUTE SOUNDS L TD, 4 2 P ARKSIDE, LONDON SW19. TEL: 01-94 7 504 7 

B 
uilt and finished to the highest 
standards, the Krell KSA-50 

power amplifier is an expensive 
American heavy weight, 
though modestly rated at SOW 

(l7dBW ) per channel. Versions at lOOW 
and 200W are also available, and with the 
exception of the power output, these are 
broadly similar in performance to the '50. 

As with the larger models in the series, 
the KSA-50 is constructed as a double­
mono design, with massive power supplies 
to each channel. The amplifier runs in 
pure Class A into 8ohm loads up to its 
rated power, and employs steady thermal 
conditions as well as a rapid warm up 
(minutes rather than the usual hour or so 
for other Class A designs.) The fan is rela­
tively quiet producing no more noise than 
the large toroidal transformers fitted. The 
'50 now benefits from circuit and construc­
tional improvements. The PAM-5 uses a 
single external power supply and offers 
good moving-coil input facilities. 

--��·;gw.."""- .. 

SOUND. QUALITY 
Re-auditioned for 1986, the Krell KSA-50 

has held its own. It remains a powerful, 
musical-sounding model, giving good 
stereo depth and ambience, fine clarity and 
excellent stereo focus. Tidy and control­
led, dynamics were very good, and its high 
rating position was maintained. The 
PAM-5 is a welcome newcomer, in our view 
now quite to KSA-50 standard, and a very 
worthy partner overall. Essentially neutral, 
the PAM-5 gave good definition through­
out the frequency range with a good 
measure of 'excitement' and involvement 
in its sound. The special CD input was 
rather better than the auxiliary for this 
signal source, and comparably good results 
were obtained on analogue moving-coil. 

Compared with the finest references, the 
Krells betrayed a mild 'dryness' and a hint 
of dimensional restriction but the results 
remained very good. 

���LAB REPORT���'h'-­
Rated at only l7dBW, the KSA-50 typically 
produced on continuous ratings a 19.9dBW 
output level, and such was the extra­
ordinary power bandwidth that no signi­
ficant fall occurred from 20Hz to 20kHz, 
relative to 1kHz. Likewise the loss into 4 

and 2ohms was small. Peak output was 
approaching lOOW, reading 19.9dBW, with 
18.2dBW still provided into 2ohms, the 
Krell proving to have one of the 'stiffest' 
output and power sections measured. Peak 
power into 2ohms exceeded 250W. Peak 
current output was ±32A, which was suf­
ficient for the worst loads. 

Both pre-, and power amplifier were 
exemplary on other parameters. Noise level 
and separation were fine, and all distortions 
negligible at all levels below clipping. 
Substantially accurate the RIAA equalisa­
tion is slightly tailored for a specific sound. 

_ _ ,.#:"����-�-........ 
CONCLUSION 

In addition to the KSA-50, the '100 and 
'200 units were auditioned recently, and 
showed small but progressive improvements 
as well as greater power. Superbly built, 
Krell products remain a good investment 
in listening pleasure. 

Both the KSA-50 and the PAM-5 are of 
recommendable quality, despite their high 
prices. 

�-�TEST RESULTSJ':'� 
Pre- and power amplific-r 

Rated power into 8ohms, maker's spec _50W(= 17dBW) 

Power output __ _ 20Hz 1kHz 20kHz 

One channel, Bohm load 19.9dBW 19.9dBW 19.9dBW 

Both channels, 4ohm load 19.7dBW 19.7dBW 19.65dBW 

One channel, 2ohms, 

pulsed -dBW 18.2dBW -dBW 

Instantaneous peak current __ _ +3ZA -3ZA 

T otal harmonic distortion, 20Hz 1kHz 20kHz 

at rated power, aux input -86.0dB -89.6dB -72.5dB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ____ _ 

Disc (me) input (IHF, CCIR weighted) ___ -60.0dB* 

Aux/CD input (IHF, CCIR weighted) ___ -88.0dB 

Input overload 20Hz 1kHz 20kHz 

Disc (mm) input (IHF)_ -dB -dB -dB 

Disc (me) input (IHF) _ 20.8dB 20.5dB 2 I.SdB 

Aux/CD input (IHF) >20dB >20dB >ZOdB 

Input data socket type sensitivity loading 

Disc (mm) inpur __ -mV -kohms -pF 

Disc (me) input _Phono 0.076mV IOOohms -pF 

Aux inpU[_Fhono t36mV 9.4kohms SOpF 

Power amp ____ -mY -kohms -pF 

Output. pre,amp (tape) _____ 8.25V !Tlax, \!ohms 

Disc equalisation error, 30Hz-15kHz _+0.30dB, -0.65dB 

Size (width, height, depth)48 X 5 X 29cm, 48 X 21 X 43cm 

Typical price inc VAT _______ £1589, £2300 

*improved since our test 

First reviewed, PAMS, !986; KSA50, 1983 (reassessed 1985, 
1986). Rating: Recommended. 
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A M p L I F I E R s 

LE TUBE PRE·AMPLIFIER 
ABSOLUTESOUNDSLTD,42 PARKSIDE, LONDONSW19. TEL:Ol-947 5047 

A
. n economic 'minimalist' 

amplifier of excellent build 
quality and solid durable 
finish, this product is de­
signed and made by the 

small craftsman manufacturing division of 
I:Audiophile magazine, which is based in 
Paris. Supplied in the UK by Absolute 
Sounds, Le Tube is priced at just under 
£500 with moving-magnet, tape and 
aux/CD inputs. A bi-polar head amplifier 
called Le Pre Pre is also available if moving­

coil is required, and we managed to fully 
audition, but not to lab test, this corn-
ponent. 

Twin volume controls are fitted and con­
veniently the inner edges of the knobs are 
grooved, allowing a rubber '0' ring to be 
retro-fitted, effectively 'ganging' the con­
trols for operating convenience. 

A separate power supply is used, allow­
ing the amplifier to be very compact and 
yet free from transformer-induced hum. 
Inputs and outputs are in phono, with 
straightforward impedances, promising 
trouble-free interfacing. Inside, com­
ponents of selected audio grade quality are 
fitted and the construction standard is very 
high. 

---��,lS;l�·-�---

SOUND QUALITY 
Early on in the listening tests, this unit 

established a very good sound quality 
rating, which held when the exceptional 
head amplifier was also brought into 
service. 

Depth and ambience sounds were repro­
duced with authority, the unit dis­
tinguished by its 'open' transparent nature. 
The bass was not quite up to the same stan­
dard as the mid and treble ranges which 
were highly rated for tonality and defini­
tion. The sound was direct and explicit 
with very good stage width and focus, 
while perspective 'layering' was rendered 
well. 

Both inputs were highly rated and the 
addition of the head amplifier showed little 
impairment bar a touch of brightness, a 
mere hint of upper treble 'grain' and a 
marginal loss of depth. 

-�LAB REPORT��---
This well engineered product perform'ed 
well in the lab, with the exception of the 
distortion results. Set for a modest 0.5V 

output the high frequency intermodulation 
was poor, both via disc and auxiliary; how­
ever, the figures improved rapidly at lower 
drive levels. Channel separation was fine 
and good signal to noise ratios were ob­
tained. The RIAA equalisation met a good 
standard bur could not be classed as en­
tirely neutral; in fact on our sample, 
measurement showed the - 3dB points for 
the disc frequency response were 9Hz and 
a high 260kHz. 

-··-i!�S��;!,��-­
CONCLUSION 

If moving-coil sensitivity is not required 
then Le Tube will offer a clean view with 
very good stereo, fine depth and trans­
parency plus a neutral, musical sound all 
at an economic price. Adding the head 
amplifier does lift the cost, but more impor­

tantly did not impair the sound. At its 
competitive price, this well built valve pre­
amplifier design certainly merits recom­
mendation. 

��TEST RESULTS�·� 
Pre-amplifier (separate me head amplifier) 

T mal harmonic distortion 20Hz lkHz 20kHz 

aux input -52.4dB -5l.9dB -54.JdB 

lntennodulation, l9/20kHz, rated power, aux input -21.3dB 

lntermodulation, !9120kHz, at OdBW, disc (mm) -!6.8dB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -70.2dB 

Aux/CD input (IHF. CCIR weighted) ____ -79.6dB 

Residual, unweighted (volume conrrol at min)_>-90dB 

DC offset. pre�amp ______ ileft 2mV, right 2mV 

Input overload ___ 20Hz 1kHz 20kHz 

Disc (mm) input (IHF) _ 25.8dB 27.7dB 2l.SdB 

Aux/CD input (IHF)_ l2.8dB Il.SdB ll.8dB 

Disc input (mm)___ 76.0dB 78.9dB 46.9dB 

Aux input 66.6dB 59.6dB 38.3dB 

Channel balance, disc, at 1kHz ______ ,O.lldB 

lnpur data socket type sensitivity loading 

S.OmV 57kohms 

145mV 230kohms 

-pF 

70pF 

Disc (mm) input_fhono 

Aux input _Fhono 

Output, pre�amp (tape) _____ 7V max, 6l5ohms 

Disc equalisation error, 30Hz� 15kHz _ +0.12dB, -0.75dB 

Size (width, height, depth)20 x 7 x 22cm (12 X 7 x 26cm) 

Typical price inc VAT 535 (Le PrePre, £423) 

First reviewed: 1986. Rating: Recommended. 



A M p L I F I E R s 

LINN PRODUCTS L TO, 257 DRAKEMIRE DRIVE, CASTLEMILK. GLASGOWG45 9SZ. TEL: (041) 6340371 

I 
n their first amplif

. 

ier design, Linn 
have aimed to produce a quality 
product, one which would be well 
engineered for production and 
which would not only match their 

own top-quality components but would 
also fit in a number of other hi-fi systems. 
Furthermore, they intend it to be 'user 
friendly', with simple operation and an 
optional remote control. 

Rated at a load-tolerant 60W (18dBW) 
per channel, the power amplifier has fully 
regulated power supplies and in this respect 
resembles a mildly down-sized Nairn 
NAP250. The pre-amplifier incorporates 
electronic selector switching, balance and 
volume control, the last not a gain­
controlled amplifier but a better-sounding 
ladder attenuator whose steps are selected 
electronically - thus there are no moving 
parts. Moving-coil and moving-magnet 
cartridge dL� inputs are provided plus two 
tape inputs and auxiliary (CD!). The disc 
inputs are the usual phonos, with a five pin 
'XLR' Cannon for tape in/out and three­
pin for tuner, aux. and, separately, the main 
outputs for left and right channels. Linn 
can supply the necessary inter-connect 
cables. 

- _,,..,._'tt'liF.t�m�"-· 
SOUND QUALITY 

Falling below the 'very good' category in 
the listening tests, the official tabulated 
rating for sound quality is the rather clumsy 
designation of 'good+ + '. The Linn proved 
to be self-effacing and was pleasantly 
'musical', with a nicely balanced mid­
treble, free from the usual hardness or glare. 

Its good quality held throughout the fre­
quency range and it also sounded quite 
transparent, revealing a fair measure of 
ambience and depth. A little 'dark' tex­
tured and somewhat restrained, some of the 
drama and excitement in the test pro-

gramme appeared to be diluted. 
Overall, it lacked subjective extension 

at the frequency extremes, sounding mildly 
'enclosed'. We found that the sound was 
however commendably consistent through­
out on all the inputs. 

-�LAB REPORTt#� ... . 

Linn informed us that for future produc­
tion, the line amplifier gain would be in­
creased by 8dB (x 2.5) while the pickup 
sensitivity will be increased just 3dB, allow­
ing 5dB more headroom on the overload 
figures. On the level test, 103 .5dBA sound 
levels were attained, with negligible loss 
into the 4ohm load. 

Almost exactly as specified, the power 
delivery was solid down to 2ohms, with 
ample 14A peak current. Distortions were 
low except for the intermodulation results 
via the disc inputs; the new overload 
figures will improve upon the tabulated 
results by around lOdB. The de offset for 
the power amp was a little high at nearly 
a tenth of a volt. Given the adjustable 
sensitivity and the new headroom, the 
overload figures are considered satisfactory. 
Channel separations were fine throughout, 
while channel balance was generally good, 
but deteriorated at the -60dB setting. The 
auxiliary and power amplifier input impe­
dances were on the low side - purchasers 
should check whether it is suitable for a 
given pre-amp and signal sources. 

On RIAA equalisation, the midband 
was flat, but overall the rolloffs at the band 

edges were a trifle premature; I believe 
these were audible. 

···-�,o1�����1.\'C·� 
CONCLUSION 

The power amplifier is durable, tolerant 
and also set a sufficient standard for recom­
mendation on both lab test and audition. 
The pre-amplifier was marginally less 
successful, but the two succeed in work­
ing well together. In view of the facilities 
offered, the good build quality and overall 
competence, the combination can be 
recommended. 

-�1TEST RESULTS�-�-
Pre- and power amplifier 

Raced power inro 8ohms, maker's spec _60W(= l8dBW) 

Power output ___ _ 

One channel, 8ohm load _ 18.6dBW 18.6dBW 18.5dBW 

Both channels, 4ohm load 16.4dBW 17.6dBW 17.5dBW 

One channel, 2ohms. 

pulsed _____ _ -dBW 18.8dBW -dBW 

Instantaneous peak current ___ + 14.0A -14.5A 

T ocal harmonic distortion, 

at rated power, aux input_ -68.5dB -85.6dB -74.0dB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -76.5dB 

Disc (me) input (IHF, CCIR weighted) ___ -71.3dB 

Aux/CD inpur (IHF, CCIR weighted) ___ -79.2dB 

In pur overload 20Hz I kHz 20kHz 

Disc (mm) input (IHF) _ 2!.9dB !9.0dB !l.OdB 

Disc (me) input (IHF) _ !6.!dB 15.6dB !6.4dB 

Aux/CD input (IHF)__ >10dB >10dB >20dB 

Input data socket type sensitivity loading 

Disc (mm) inpur _Phono 0.75mV SOkohms SOOpF 

Disc (me) input _Phono 0.053mV JSOohms l!.OnF 

Aux input ___ XLR 133mV !O.Okohms 220pF 

Power amp ___ XLR l20mV 5.70kohms J.SpF 

Output, pre--amp (tape) 6.25V max, 28ohms 

Disc equalisation error, 30Hz�l5kHz _+O.l3dB, -1.40dB 

Size (width, heighr, depth) 26 x 8 x 33cm 

Typical price inc VAT _£800 (remote contml £50 extra) 

First reviewed: 1986. Rating Recommended. 
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A M p L I F I E R s 

HTS GROUP, CHURCH ROAD, LANE END, HIGH WYCOMBE, BUCKS HP4 3HH. TEL: (0494) 881685 

L
inx, a New Zealand manufac­
turer, have presented the Stratos 

design as a set of separate com­
ponents, though the distributors 
are not at present intending to 

make the units available separately. The 
power amplifier is itself divided, to com­
prise a pair of mono units. The interior 
design of the pre-amp has also been ar­
ranged to preserve a double mono aspect 
as far as possible. It uses a touch panel for 
source switching and a large, good-quality 
volume control. The circuitry is discrete, 
with fine components in evidence. Both 
moving-coil and moving-magnet cartridges 
are catered for, but with a 'straight line' 
approach - no balance or tone controls 
are provided. 

The power amplifiers are direct-coupled 
complementary, using parallel pairs of 
MosFets. Rated at a substantial 120W 
(21dBW), the amp uses a sizeable power 
supply with high-current 10,000J.<F reser­
voir capacitors and a large screened power 
transformer. Mechanical hum levels were 
low. 

- -�:t�t�-m!!i!"'··�--

SOUND QUALITY 
High sound levels were attained, free from 
stress of adverse clipping effects up to a 
measured 108dBA, and with only a small 
loss into the adverse load. This is certainly 
a 'big' amplifier. 

Overall it did well on audition, scoring 
'very good'. Initially very impressive, it port­
rayed depth well, with a good standard of 
control, clarity and focus, plus a decent 
grip on dy namics. Subjectively, it sounded 
'open' with a wide frequency range, but 
tonally there was a hint of hardness and 
thinness in the upper mid, which occa-

sionally gave a compressive effect. On disc 
the quality held well with both moving­
coil and moving-magnet cartridges, though 
the latter input was clearly superior. Again 
the whole effect was of firm control, good 
focus and a decent rendition of ambience 
and depth. 

---��LAB REPORT �ltff£:-cr-... -

Confirming the high sound levels, the peak 
programme power reached 200W with very 
little loss even into 2ohms (22.8dBW here 
equivalent to 800W true!). The continuous 
ratings were lower but still good, with fine 
load tolerance shown by the ±33A peak 
current available. 

On single tones the distortion levels were 
low but the table showed some weakness 
on the high frequency intermodulation test 
at the normal review input levels, notably 
on the disc inputs. This was due to the 
reduced input overload margins in the high 
frequency ranges, but these were ultimately 
deemed satisfactory, with a strong improve­
ment at lower input levels. Input noise 
levels appeared to be unexceptional while 
de offsets were satisfactory. Given its double 
mono construction the channel separation 
was surprisingly average at around 44dB 
throughout the pre-amplifier! This was 
queried with the distributor, but was not 
resolved by press date. 

Channel balance was nicely maintained, 
and the general input characteristics were 
fine. RIAA equalisation was fine below 
1kHz but shelved above 3kHz. On moving­
coil this loss increased to -2 .SdB at 
20kHz, which was felt just a bit excessive. 

� · ··.i�������f.\1:·.- · 
CONCLU�iiON 

An expensive amplifier, the Linx faces 

strong competition in the UK market. The 
sound quality was very good, but not excep­
tional in its price category. Load tolerance 
was good, coupled with a massive peak 
power delivery, and undoubtedly the power 
amplifiers are the stronger half of the pack­
age. Nonetheless the pre-amp, while not 
quite '100%', still sounded well. Overall a 
full recommendation is inappropriate; but 
this is certainly a substantial product 
worthy of serious consideration. 

�1TEST RESULTS�·,_ 
Pre· and power amplifier 

Rated power into Bohms, maker's spec _!20W(=lldBW) 

Power output 20Hz 1kHz 20kHz 

One channel, Bohm load _2l.ldBW 21.3dBW 2I.OdBW 

Both channels, 4ohm load _l9.4dBW 19.5dBW 19.3dBW 

One channel, 2ohms, pulsed -dBW 22.8 -dBW 

Instantaneous peak current ___ + 33.0A -34.0A 

Tocal harmonic distortion, 20Hz 1kHz ZOkHz 

at rated power, aux input_ -71.9dB -71.2dB -70.7dB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -67.7dB 

Disc (me) input (IHF, CCIR weighred) ___ -67.0dB 

Aux/CD input (IHF, CCIR weighted) ___ -68.2dB 

Input overload 20Hz 1kHz 20kHz 

Disc (mm) input (IHF) __ 31.6dB 30.8dB 17.5dB 

Disc (me) input (IHF) __ 27.4dB 26.5dB 17.4dB 

Aux/CD input (IHF) ___ >20dB >20dB >20dB 

Input data socket type sensitivity loading 

Disc (mm) input __ Phono 0.18mV 47kohms 250pF 

Disc (me) input __ Phono O.O!SmV 4.7ohms 1.20nF 

Aux input ___ Phono 10.2mV 89kohms 85pF 

Power amp ___ Phono llSmV 42kohms l.6nF 

Output, pre-amp (tape) ____ 4.84V max, 880ohms 

Disc equalisation error, 30Hz-15kHz _+0.16dB, -1.93�18 

Size (width, height, depth)24 X 9 X 3Icm, 25 X 9 X 30.5cm 

Typical price inc VAT -----�1400, complere 

Firsr reviewed: 1986. Rating: Worth Considering. 



A M p L I F I E R s 

MISSION CYRUS TWO AND PSX 
CYRUS ELECTRONICS L TO, STONEHILL, HUNTING DO , CAMBS PE18 6ED. TEL (0480) 57 4 77 

M 
ission's Cyrus One and 
Two look very similar but 
important internal differ­
ences distinguish them, 
as well as the matter 

of some £100 sterling! For the Two, the 
output level has been increased to SOW 

(17dBW) and output current has also been 
doubled. Higher quality components are 
used while the disc stage has also been 
extensively upgraded to produce an lldB 
improvement in noise level via me with 
optimised input loading. No balance, tone 
or any other controls are present, save for 
volume. 

The internal construction follows the 
'One, using a single printed circuit board, 
plus a large Holden and Fisher toroidal 
mains transformer. The direct coupled 
output uses fast complementary output 
transistors in classic class A/B mode while 
the single power supply is shared between 
the channels. 

- ...... '$.'.!!(�liY.t��· -·· 

SOUND QUALITY 
One word sums up this remarkable 
amplifier, impressive! Good as the Cyrus 
One undoubtedly is, the Two was in 
another class altogether. The sound stage 
was spacious and deep, showing fine 
ambience, focus and breadth. It was trans­
parent and produced much fine detail, 
remaining neutral and highly confident 
over the whole frequency range. It could 
also be driven hard without audible 
distress. 

Maximum sound levels of l03dBA and 
101.5dBA into an adverse load were ob­
tained and it also clipped well. Via disc the 
fine quality held up well. In tonal charac-

ter it was slightly bright with a touch of 
mid thinness, but it lacked the usual hard­
ness or brittleness often encountered with 
moderately priced gear. It could also do fair 
justice to some substantially good cart­
ridges such as the van den Hul MCJO, 
costing as much as the amplifier! 

-.�LAB REPORT��---
Producing close on 18dBW on peaks, the 
'Two happily drove the 8 ohm load to 
17 .6dBW over the test power bandwidth. 
A significant 3dB loss in level was noted 
into 4 ohms, both channels driven, sug­
gesting the transformer could be larger (a 
special booster pack is now available - the 
optional PSX). The pulsed rating on 2 
ohms showed a little more than 2dB loss, 
confirming the worthwhile peak current 
rating of + 22.5, -17 .SA . The current 
asymmetry would be advantageous if 
reversed in polarity. 

Both types of measured distortion were 
very low, particularly the high frequency 
intermodulation. Input noise levels were 
fine, including moving-coil while the de 
offset at the speaker terminals was held to 
a satisfactory level. Input overload levels 
were also ample, and the overall output 
impedance held to a negligible value. As 
with the 'One, the channel separation was 
held at a constant but satisfactory average 
of 45dB, but a channel imbalance of 1.8dB 
was noted on disc, although this was said 
to be atypical. 

·----����,��-""­
CoNCLU�HON 

Reassessed for 1986, the Cyrus Two 
provided an improved performance and 

remains quite exceptional in sound quality 
terms. Adding the PSX (a larger, separate 
power supply for the power amp section) 
we have a pre- and power-amp combina­
tion of slightly greater power delivery and 
a still better sound, and in this guise the 
Cyrus is edging towards true audiophile 
territory, but still at a realistic price. The 
Cyrus Two commands a top Best Buy rating 
while the PSX is strongly recommended. 

<�HTEST RESULTS�� 
Integrated amplifier 

Rated power into Bohms, maker's spec _SOW(= 17JBW) 

Power output ----- 20Hz 1kHz 20kHz 

One channel, Bohm load _17.7dBW 17.8dBW 17.6JBW 

Both channels. 4ohm load _14.4JBW 14.7dBW 14.6dBW 

One channel, Zohms, pulsed -dBW l5.4dBW -dBW 

Instantaneous peak current ___ +2Z.5A -17.5A 

Total harmonic distortion, 20Hz 1kHz 20kHz 

at rated power, aux input _ -85dB -BOdB -75JB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -76dB 

Disc (me) input (IHF, �CIR weighted) ___ -69JB 

Aux/CD inpur (IHF. CCIR weighted) 80JB 

Input overload 20Hz 

Disc (mm) input (IHF) __ J&JB 

Disc (me) input (IHF) __ 16dB 

1kHz 10kHz 

l6dB l6dB 

13JB 1 JJB 

Aux/CD input (IHF)___ >10dB >10dB >10JB 

lnpur data socker type sensitivity loaJing 

Disc (mm) input __ Phono O.JJmV 47kohms 260pF 

Disc (me) input __ Phuno O.OZJmV 470ohms 7pF 

Aux input ___ Phono 60mV 14kohms 300pF 

Power amp -m V -kohms -pF 

Output. pre-amp (tape) _____ 75V max, 700ohms 

Disc equalisation error. 30Hz-I 5kHz �--+OJB. -IJB 

Size (width, height, deprh) _____ Zl X 9 X 34cm 

Typical price inc VAT 260 (£460 with PSX) 

First reviewed: 1985 (restesred, with J'SX, 1986). Raring: Besr 
Buy (with PSX. Recommended). 
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A M p L I F I E 

MUSICAL FIDELITY 
MUSICAL FIDELITY L TO, UNIT 34, SAPCOTE TRADING ESTATE, 0UODE 

V
iewed simplistically, the 
MVT might appear to be 
effectively an upmarket 
version of The Preamp, but in 
fact it is rather more than 

this. Front panel facilities on the MVT 
include a full selector switch plus centre­
detent balance control, while the power 
supply is a substantial outboard unit. The 
finish is excellent- in appearance, these 
new Musical Fidelity units almost resemble 
a sort of British Krell. Input sockets are 

gold-plated phonos, while the output 
connections are duplicated in XLR. The 
MVT can also give a phase-inverted output 
if required. 

Providing a visual match for the MVT, 
the P/70 is a slimline 8SW per channel 
(19dBW) MosFet power amplifier, con­
structed in a true double-mono configura­
tion. The circuitry is a very simple, with 
moderate negative feedback and an input 
based on an IC op amp. 

--�i.�i>� .......... 

SOUND QUALITY 
The P/70 established a strong position in 
the listening tests, well ahead of the Studio 
T, for example. Relaxed and spacious, it was 

clearly powerful, yet clean and controlled . 
Stereo images were well resolved with fine 
focus and pleasing depth. 'Grainy ' and 
veiling effects were held to small levels 
while the bass performance set a 
competent standard. 

The final MVT review sample was simply 
a knockout in its class. Sonically, this unit 
has suddenly entered the 'big time' of the 
£2000-plus amplifier sy stems, with a 
combination of delicacy and immediacy, 
dimension and focus which proved 
beguiling. Sounding wide and open, all 

areas of the spectrum were handled well 
with first rate perspectives. 

-«=�.�LAB REPORT�--
Taking power amplifier first, the P170 
showed some mild weaknesses at high fre­
quencies and into low impedances, while 
easily exceeding its nominal rating on 8 
ohms with music programme, reaching 
!SOW per channel. It just held spec into 
4 ohms 1kHz, in fact attaining a true !SOW 
here. Peak current was unexceptional, but 
did not appear to constrain the per­
formance unduly. Distortions were 
generally good though the high frequency 
intermodulation result relates to a rather 
lower power. Stereo separation was very 
good though the input impedance was 
rather low at 6.Skohms. At the output, DC 
offsets were negligible. 

The MVT pre-amplifier showed excel­
lently low distortion as well as good over­
load head room. The channels were well 
balanced, with above average separation 
and the inputs were sensibly specified with 
fine signal to noise ratios. Disc RIAA 
equalisation was accurate while the final 
output impedance was low enough for long 
cable runs. 

· .... wtl:k;�;f,'f,H<>'-'�� .. 

CONCLUSION 
The P170 acquitted itself well, achieving 
a fine standard in its price category and a 
recommendation is clearly in order, par­
ticularly for use with kinder speaker loads. 
The MVT attained audiophile status, 
proving hard to fault, and then only by 

R s 

comparison with far more costly equip­
ment. At under £1000 this amplifier can 
take on some of the world's finest and 
therefore comes strongly recommended. 

Pre� and power amplifier 

Rated power into 8ohms, maker's spec _85W(=I9dBW) 

Power output ____ _ 20Hz 1kHz 20kHz 

One channel, Sohm load _20.3dBW 2l.OdBW 17.4dBW 

Both channels, 4ohm load _l7.7dBW 18.9dBW 16.6dBW 

One channel, 2ohms, pulsed -dBW 14.7dBW -dBW 

Instantaneous peak current __ _ 

T oral harmonic distortion, 20Hz 

+8.0A -9.5A 

1kHz 20kHz 

at rated power, aux input _ �88.0dB -94.0dB -82.9dB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -77.0dB 

Disc (me) input (IHF, CCIR weighted) ___ -72.5dB 

Aux/CD input (IHF. CCIR weighted) ___ -93.0dB 

Input overload 20Hz I kHz 20kHz 

Disc (mm) input (IHF) __ 32.0dB 31.9dB JI.ZdB 

Disc (me) input (IHF) __ 27.0dB 25.7dB 25.7dB 

Aux/CD input (IHF) ___ >20dB >20dB >20dB 

Input data socket type sensitivity loading 

Disc (mm) input __ Phono 1.78mV 46kohms 60pf 

Disc (me) input __ Phono 0.09m V 94kohms 25pf 

Aux input ___ Phono 89mV 45kohms -pF 

Power amp __ Phono/XLR n/a n/a n/a 

Outputs, pre-amp ______ 7 .BY max, IOOohms 

Disc equalisation error, 30Hz-15kHz __ +OdB, -0.34dB 

Size (width, height, depth)48 x 6 x ZO.Scm, 48 x 6 x Z3cm 

Typical price inc VAT ______ ___l.990, £460 

First reviewed: 1986. Rating: Recommended. 



A M p L I F I E R s 

MYSTTMA3 
MYSTLTD, THE0LDSURVEYOR'S0FFICE, WEOBLEY, HEREFORD. TEL: (054431)8811 

A
n amplifier built to very 
high standards but in low 
production volumes, the 
Myst has a distinctive 
cobalt blue case comple­

mented by a sarin silver alloy front panel. 
The controls are reduced to a bare mini­
mum, namely power, volume and just two 
selector buttons. 

Internal construction is a model of its 
kind with neat cabling, clear layout, and 
fully shrouded mains wiring and contacts. 
Both moving-coil and moving-magnet cart­
ridges are catered for by plug-in boards, and 
various loading requirements may be 
readily met. 

A combination of integrated circuit and 
discrete transistor technology is employed, 
each where considered appropriate. Via me 
the input is a virtual earth or shunt feed­
back current input, considered by many to 
be the ideal loading, and an input buffer 
is placed before the RIAA equaliser stage. 
The CD input bypasses the line buffer and 
is fed directly to the power amplifier via 
the volume control. 

Remarkably simple, the power amplifier 
is based on a classic Hitachi circuit, with 
only five transistors. The output is direct 
coupled complementary with Hirachi 
2SK226/2SJ82 MosFer output devices 
coupled to the speakers via a 2.5amp quick 
blow fuse. 

--·•'<<'!l<f:i�"""'""-

SouND QuALITY 
Scoring above average the TMA-3 sounded 

a trifle lean, even bright in tonal balance 
terms, but this did not impart noticeable 
brittleness. Tidy and well integrated in 
character, it provided moderate depth to 
the stereo images, and above average focus. 
The bass was found to lack some 
definition, and did not throw full 'weight'. 

Via disc (mm) the quality held up well, 
but via me some additional loss of 
definition and clarity was observed. It 
behaved well at full power into the normal 
load, providing 102.5dBA, with lOldBA 
into the adverse load. 

-��1LAB REPORT��-
Rated output was comfortably exceeded, 
with the peak programme output near to 
17dBW (SOW ) per channel with an excel­
lent power bandwidth shown at 16.7dBW. 
The output held well into 4 ohms, while 
the 2 ohm pulsed level was only 2dB below 
the 8 ohm result. The ± 12A peak current 
was sufficient for the rating, and overall it 
showed good load tolerance. 

Harmonic distortion had deteriorated by 
20kHz, here only - SOdB at full power with 
considerable crossover effects. The high fre­
quency intermodulation results were fine 
however, so distortion was not considered 
a real cause for concern. Input noise levels 
were fine while input overload levels were 
satisfactory. Note the the me figures relate 
to EMF at the input and in practice, .the 
shunt design implies much better figures 
using a real cartridge. Channel separation 
was above average, while volume tracking 
was excellent. Above 200Hz, the RIAA 
equalisation was most uniform, but the 
subsonic filter rolloff incorporated rolls off 

a little early in the audible bass register, 
and may account for the 'light' character 
via disc. 

··""'"'�����?,;J?.;;�-�·· 
CONCLUSION 

This excellently constructed, compact 
integrated amplifier, offers well matched 
inputs, no frills and a dependable per­
formance. Good load tolerance is also 
demonstrated. It should offer a long life, 
and this taken in conjunction with the 
above average sound quality, merits a 
recommendation. 

��TEST RESULTSt�� 
Integrated amplifier 

Rated power into 8ohms, maker's spec _35W(= lSdBW) 

Power output 20Hz I kHz 20kHz 

One channel, Sohm load _l6.7dBW I6.7dBW 16.7dBW 

Both channels. 4ohm load _l4.2dBW 14JdBW 14JdBW 

One channel, 2ohms, pulsed_-dBW 14.6dBW -dBW 

Instantaneous peak current __ _ 

T oral harmonic distortion, 20Hz 

+12A -12A 

1kHz 20kHz 

at rated power, aux input _ -80d.B -68dB -SOdS 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -66dB 

Disc (me) input (IHF, CCIR weighted) ___ -66dB 

Aux/CD input (IHF, CCIR weighted) -72dB 

Input overload 20Hz 1kHz 20kHz 

Disc (mm) input (IHF) __ 20dB 20dB ZOdB 

Disc (me) input (IHF) __ IOdB 6dB 6dB 

Aux/CD input (IHF) __ >20dB >20dB >20dB 

Input dara socket type sensitivity loading 

Disc (mm) input _Phone 63mV 47kohms 200pF 

Disc (me) input _Phono see text see text 

Aux input ___ DIN 40mV >SOkohms JJOpF 

Power amp -mV -kohms -pF 

Disc equalisation error, 30Hz� 15kHz _ +0.08dB, -O.SSdB 

Size (width. height, depth) ____ 43 x 21.5 x 6cm 

Typical price inc VAT 250 

Firsc reviewed: 1985. Rating: Recommended. 
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A M p L I F I E R s 

NAIM NAC32/NAP250 
NAIMAUDIOL TO, SOUTHAMPTON ROAD, SALISBURY SPl ZLN. TEL: (0722) 332266 

D
esigned as a system, these 
Nairn components are rarely 
assessed as separate items. It 
is probably true to say that 
their manufacturer has dom­

inated the UK audiophile amplifier area 
. for many years now. 

The NAC32 lacks tone controls or filters 
but can offer moving-coil and moving­
magnet disc inputs, as well as tuner and 
tape. Sockets are mainly DIN, but the 
latest 32/5 version has BNC phono inputs. 
Both units are built to an excellent 
constructional standard, the 250 power 
amplifier using a refined version of a tradi­
tional quasi-complementary circuit, direct­
coupled and employing high quality power 
regulators, these as complex as the 
amplifier itself. 

-··-��-·�""""''-
SoUND. QuALITY 

Though the price is high, the 32/250 

quickly demonstrated the standard of 
sound quality appropriate to its high 
reputation. 

Although a trifle 'doctored' or 'band­
limited' in character, with a mildly 
'forward' stereo presentation, the amplifier 
sounded superbly confident and controlled. 
It proved to be both detailed and articulate 
throughout the frequency range and held 
a good standard of image focus and 
reasonably good depth. Relaxed and 
musical, the performance was both 
involving and revealing. 

Via moving-coil the results were fine, 

improving a little further on clarity and 
focus via moving-magnet. Via auxiliary, a 
good impression of the scale and attack 
present on the PCM programme was also 
given. It clipped well and could provide 
103dBA into the normal speaker load, with 
a decent lOldBA into more difficult loads. 
Good subjective volume levels were pos­
sible, with more 'power' than the specifica­
tion suggests. 

--��1LAB REPORT�l�­
Rated at 70W (18dBW) the 32/250 showed 
a superb power bandwidth into 8 ohms, 
delivering 19dBW. The loss into 4 ohms 
was very small, though the amp disliked 
the 2 ohm pulses at 20kHz. A sufficient 
::!:: 16A peak current rating was noted, with 
the fall in level from 8 to 2 ohms held to 
just 2.5dB, which was a fine result. This 
is clearly a load tolerant model. Distortion 
levels were low, except at high frequencies 
where the results were poorer than average, 
and were considered just satisfactory. Disc 
equalisation showed a broad, tailored 
response, very uniform through the middle 
octaves, and !dB down at 20Hz and 10kHz. 

NAIM NAP135 

E
ach mono '135 power amplifier 
is essentially an uprated 
NAP250 with the massive 
power supply feeding only one 
channel, giving nearly lOOW 

peak with good load tolerance. The distinc­
tive 'Nairn sound' was there, slightly band­
width-limited, with a highly precise 
up-front stereo image and dry character; it 
gave a feeling of confident, controlled 
authority. With application mainly to 

Linn/Naim systems, the '135 is recom­
mended. 

· -l<<t-";t,'!:i,��,_,. 
CONCLUSION 

Though costly, the '32/250 amplifier 
system comes with an excellent reputation 
and an evidently high build quality. It was 
well finished and produced reasonably high 
sound levels, with a fine tolerance of the 
more awkward speaker loads. The sound 
quality was rated at the 'very good' level, 
consistently mainrained via the various 
inputs and over the whole dynamic range. 
The two units are well matched to each 
other, and set a standard that justifies 
recommendation despite the substantial 
price. 

�4�TEST RESULTS��· 
NAC 321250 Pre· and power amplifier 

Rated power into 8ohms, maker's spec _70W(= 18dBW) 

Power output--�-- ZOHz 1kHz ZOkHz 

One channel, 8ohm load _!9.0dBW 19.0dBW !9.0dBW 

Both channels, 4ohm load _!8.3dBW !8.3dBW 18.3dBW 

One channel, 2ohms, pulsed !6.3dBW !6.5dBW !6.9dBW 

Instantaneous peak current __ _ 

Total harmonic distortion, ZOHz 

+16A -16A 

1kHz 20kHz 

at rated power, aux input_ -SOdB -SOdS -63dB 

NOISE 

Disc (mm) input (IHF, CCIR werghted) ___ -79dB 

Disc (me) input (IHF, CCIR weighted) ___ -72dB 

Aux/CD input (IHF, CCIR weighted) 80dB 

Input overload 20Hz 1kHz 20kHz 

Disc (mm) input (IHF) __ 30dB 32dB 32dB 

Disc (me) input (IHF) __ 25dB 25dB 25dB 

Aux/CD input (IHF) ___ >20dB >20dB >20dB 

Input data socket type sensitivity loading 

Disc (mm) inpur __ Phono 0.20mV 46kohms IOOpF 

Disc (me) input __ Phono O.OimV lkohm 

Aux input ____ .DIN 10.3mV 20kohms 220pF 

Power amp LR 105.4mV 18kohms 190pF 

Output. pre·amp (tape) 7.7V max, 4.9ohms 

Disc equalisation error, 30Hz· 15kHz __ +OdB, -0.7dB 

Size (width, height, deprh) ___ 32 X 20.5 x 8.5cm, 

32 X 43.5 X 8.Scm 

Typical price inc VAT ______ _!.368, £822 

(Hi--Cap power supply, £328 extra) 

Ficst reviewed, NAC32/250, 1983, NAPI35. 1985. Rating, 
Recommended. For full lab report on NAP135, see issue 39. 



A M p L I F I E R s 

QUAD3 
QUAD ELECTRO ACOUSTICS L m, 30 ST PETERS ROAD, HUNTINGDON, CAMBS PE18 7DB. TEL: (0480) 52561 

Q
uad's 34 and 405 are a very 
well-established lOOW per 
channel pre- and power 
amplifier combination. The 
405 'Current Dumping' 

po er amplifier is now in Mkll 

form and seeks to serve more difficult loud­
speaker loads than previously accom­
modated, this overcoming a known 
drawback for 405 purchasers in the past. 
The compact 34 pre-amp is attractively 
styled, and offers good versatility. Moving­

magnet and moving-coil input modules are 
user-interchangeable, with alternative load­
ing as well as sensitivity options available). 

- --"""����'J'R.Y-' ,_ •. . 

SOUND QUALITY 
Scoring rather above average over the spec­
trum of listening rests, the result was none­
theless not too promising in view of the 
high attainment achieved by some of the 
latest generation of amplifiers. 

Via disc (moving-coil) the sound was 
pleasantly neutral, particularly in the mid 
register. Both bass and treble resolution 
were above average though it was not 
especially transparent. Stereo images were 
rendered with only average focus and 
depth, but via moving-magnet the sound 
did improve slightly as regards clarity. Via 
the auxiliary input some additional 
improvement was noted, but this was 
insufficient to raise the subjective rating 
into the 'Good' category. The treble was 
still showing some mild 'feathery muzzi­
ness', while the bass could have offered 
more extension and impact, this especially 

noted on digital programme. 

�LAB REPORT*�-..­
Rated at lOOW (20dBW) the Quad 405 

met specification over the 20Hz to 20kHz 

power bandwidth. Into 4ohms the band­
width loss was more serious bur this result 
may be due to the operation of protection 
circuits. Peak current measured :+:SA 
which was not really enough for the output 
level. Peak output held well from 8 to 
4ohms, but fell by a total of 7 .SdB into 

2ohms. Really severe loads are not recom­
mended. 

Input characteristics were ty pical and 
though the moving-magnet capacitance 
was rather high, this could be easily altered 
if required by the dealer. As supplied the 
pre-amp has a rather limited output, of just 
over 0.6V, but a resistor change inside 
(Quad-approved) will allow an increase to 
several volts if required for use with other 
power amplifiers of 1-2V sensitivity. The 
RIAA equalisation was uniform in 
response, and sensibly tailored to rolloff the 
output beyond the audible range. 

··--.:t.it.����!il.\'1·.-· 
CONCLUSION 

These two finely-constructed components 
partner each other well, and for basically 
Sohm speaker loads, they can offer a 
pleasant and consistent sound, with 
considerable versatility. In particular the 
special tone controls provide for a wide 
range of adjustment to cope with some of 
the more difficult programme sources 
available, and would for example suit a col-

lector with an extensive disc library. 
The sonic attainment was however not 

in our view quite sufficient at the price for 
a full recommendation, but the sy stem 
nonetheless remains worthy of consider­
ations. 

·4�TEST RESULTS�-� 
Pre· and power amplifier 

Rated power into 8ohms, maker's spec _lOOW(=20dBW) 

Power output ----- 20Ht lkHt 20kHz 

One channel. 8ohm load _20 4dBW 20.6dBW 20.3dBW 

Both channels, 4ohm load _lS.JdBW 19.1dBW 15.JdBW 

One channel, 2ohms, pulsed 12.7dBW 13.2dBW 10.4dBW 

Instantaneous peak current ___ +BA -BA 

Total harmonic distortion, _ 20Hz lkHt 20kHt 

at rated power, aux input _ -68dB -79dB -66dB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -80dB 

Disc (me) input (IHF, CCIR weighted) ___ -74dB 

Aux/CD input (IHF. CCIR weighted) SI dB 

Input overload 20Ht lkHt 20kHt 

Disc (mm) input (IHF) __ 30dB 30d8 19dB 

Disc (me) input (IHF) -- 27dB 27dB 16dB 

Aux/CD input (IHF) ___ 20dB ZOdB 20dB 

Input data socket type sensitivity loading 

Disc (mm) inpur __ Phono O.JOmV 48kohms 277pF 

Disc (me) input __ Phono O.Ol3mV IOOohms 22nF 

Aux input ____ DIN 11.3mV -kohms -pF 

Power amp DIN 53.0mV 37kohms 300pF 

Output, pre�amp (tape) 0.65V maK, BOOohms 

Disc equalisation error, 30Hz-15kHz __ +OdB, -0.35dB 

Size (width, height, depth) _____ 32 x 21 x 6cm 

Typical price inc VAT _______ £249, £289 

First reviewed: 1983, subsequently rctcsted. Rating: Worth 
Considering. 
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A M p L I F I E R s 

QUICKSILVER POWER AMPLIFIER 
VITAL SYSTEMS, 38A THE MEADOW WAY, HARROWWEALD, MIDDLESEX HA3 7BW. TEL:01-863 8988 

U
tterly traditional, these US 
built mono power amplifiers 
even use valve rectifiers and 
no regulation. Fixed bias is 
employed with the 8417 

output valves biased to 63mA each, a com­
fortable enriched Class '!'\ rating. Large (for 
a valve amp that is) 320/lF reservoir capa­
citors are used in a CLC smoothing circuit 
incorporating a choke, the latter section 
feeding the low level stages. The simple 
signal paths are coupled with quality poly­
propylene capacitors, the input is direct 
coupled, while the output is transformer 
coupled, push-pull ultra-linear. At the 
secondary (feedback coupled) tappings for 
8, 4 and 1ohm operation, are provided, the 
last being for direct connection to ribbon 
drivers. The mains switch is single pole, 
unshrouded - I would like to see an 
improvement here! 

·-��:;�i;-· 

SOUND QUALITY 
Well, good amplifiers do exist after all, even 
if they appear to have been designed back 
in 1955! The Quicksilver scored 'excellent' 
on the listening tests and achieved this 
standard mainly by virtue of a top class 
transparency. With that quality properly 
established, the rest fell neatly into place. 
It proved to be powerful, producing quite 
substantial sound levels. Bass was highly 

rated for 'speed' and articulation, but with 
a hint of richness and overhang. Slightly 
mellow, the treble remained airy and open 
with clear, articulate detail. The mid was 
considered neutral while the stereo focus, 
width and depth were all extremely good. 
Finally, it was also dynamic, lively and full 
of interest as well as possessing a low 
'fatigue factor'. 

-��LAB REPORT�--
On programmed peaks it reached l02dBA, 
based on a peak level of 18.5dBW (around 
75W). A good power bandwidth was 
shown at rated power, this indicative of a 
high-quality output transformer. 

Another surprise was the remarkable 
load tolerance with a peak current of 
13 .SA; clearly this is a load-tolerant ampli­
fier. On the 4ohm tap it would even handle 
2ohm loads! 

Low feedback is a feature of this design 
and resulted in rather high distortion of 1 o/o 

midband, and nearer 3% at the frequency 
extremes. Better intermodulation results 
were observed, while distortion improved 
greatly at lower powers. Noise levels were 
fine, though some transformer hum was 
present on our samples. The output. 
impedance was rather high at 1ohm; suf­
ficient to change the sound of many 
speakers to some small degree. 

--•"-Wi1_���?.!�­
CONCLUSIQN 

This amazing amplifier demonstrated just 
how poor the lab results can be while at 
the same time attaining a top class sonic 
standard. Its load tolerance was a surpris­
ing asset, and the sound quality was head­
ing toward the £2,500 level. It offered its 
own unique strengths, of which trans­
parency was its trump card; warmly recom­
mended, but check the transformer hum 
and overall system compatibility carefully. 

.ai�TEST RESULTS�� 
Rated power into Sohms, maker's spec _60W( = 17 .5dBW) 

Power output 20Hz 1kHz 20kHz 

One channel, 8ohm load_l7.5dBW 17.6dBW 16.9dBW 

One channel, 4ohm load_15.6dBW 15.3dBW 14.4dBW 

One channel, 2ohms, pulsed -dBW IS.OdBW -dBW 

Instantaneous peak current_ 

Total harmonic disrortion, _ 20Hz 

+ 14.0A -13.0A 

1kHz 20kHz 

at rated power, aux input _-30.0dB -41.5dB -34.6dB 

NOISE 

Aux/CD input (IHF, CCIR weighted) ___ -91.0dB 

Residual, unweighted (volume control at min)_-79.0dB 

Output Impedance (damping) l.Oohm l.Oohm I.lohm 

Input data socket type sensitivity loading 

Power amp _?hono 120mV lOOkohms -pF 

Size (width, height, depth) ____ 23.5 x 15 X 36cm 

Typical price inc VAT ______ ___.,_1550 (pair) 

First reviewed: 1986. Racing: Recommended. 



A M p L I F I E R s 

ROBERTSONFORTYTEN 
ABSOLUTE SOUNDS, 42 PARKSIDE, LONDON SW19. TEL: 01-94 7 504 7 

T
his US-designed transistor 
power amplifier is built by the 
Singapore-based David Tan 
company Robertson Elec­
tronics. It already enjoys a fine 

reputation in the States, which we found 
to be fully justified. 

A compact design, it is built mainly of 
steel plates, bar the vertical heat sink fins 
which are in higher conductivity alumin­
ium. No controls are present, aside from 
on/off. Signal input is via gold plated 
phonos, outputs via large gold plated 4mm 
socket/binding posts. Mechanical hum 
levels were satisfactorily low. Rated at 
60W/channel, it is claimed to be highly 
load tolerant, and is also easy to drive by 
any valve pre-amp. 

Construction is of excellent quality, 
though elements of its mechanical design 
do appear to be unnecessarily complex. A 

simple output fuse is used for protection, 
this unbypassed and not subjected to any 
feedback correction. 

-�-��--��.,----

SOUND QUALITY 
The high sonic standard immediately put 
it into the front rank, well into Krell terri­
tory. It was as transparent and dimensional 
as the very best semi conductor amplifiers, 
as well as a number of valve amps to boot! 
It possessed lively dynamics, with a clean 
open character, while transients were effec­
tively reproduced throughout the frequency 

range, and the bass was very firm with 
excellent extension. 

Stereo images were very well focused par­
ticularly in the treble, where it was out­
standing. It was good enough to show 
much of the merit of the SP8 II, in fact, 
and within its reasonably generous power 
compass it proved very tolerant and would 
drive practically anything. 

Slightly clinical in tonal balance, it also 
proved unfatiguing, and most satisfying 
over long listening sessions. 

--���LAB REPORT�fit'� 
A superb power bandwidth was shown at 
a level somewhat greater than the claimed 
specification. A little over 19dB/W was 
available on programme peaks, which is 
some lOOW, and the output fell very little 
into lower impedances. 

Pulsed power into 2ohms measured 
18dB/W or 240W into that load. The fuse 
blowing that we noted on 4ohm continu­
ous loading will not occur on music signals 
in use. 

Distortion was satisfactory at full power, 
rapidly improving at lower levels, while the 
high frequency intermodulation was excel­
lent. The de offsets were fine, noise levels 
low enough to be inaudible and stereo 
separation was excellent. Output imped­
ance was negligible. The frequency res­
ponse was very wide, measuring ldB from 
1.3Hz to around 100kHz. 

·-1<\1\'!����"""'· 
CONCLUSION 

Here is a neat little powerhouse which you 
can fit and forget. W ith a strikingly good 
lab and subjective performance, this rela­
tively economical transistor design deserves 
to succeed, setting the standard for the 
state of the art in its price category, and 
indeed for many amplifiers above that! 
Warmly recommended, many audiophiles 
need to go no further. 

�""�TEST RESULTS��· 
Power amplifier 

Rated power into 8ohms, maker's spec _60W( = 18dBW) 

Power output 20Hz 1kHz 20kHz 

One channel, Bohm load__l8.9dBW 19dBW 19dBW 

Both channels, 4ohm load _ Fuse Fuse Fuse 

One channel, 2ohms, pulsed _ -dBW 18.0dBW -dBW 

Instantaneous peak current ___ +28A -28A 

Total harmonic distortion, 20Hz 1kHz 20kHz 

at rated power, aux input _ -67dB -18dB -56dB 

lntermodulation, 19/lOkHz, rated power, aux input -90dB 

NOISE 

PA inpur (lHF, CCIR weighted) -82dB 

Residual, unweighted (hum) 75d8 

DC output offset left 13m V, right 6m V 

PA inpur -98dB -95dB > 70dB 

Output impedance (damping) .03ohm .03ohm .06ohm 

Input daca socket type sensitivity loading 

Power amp hono 1200m V 51 kohms 11 OpF 

Size (width, height, deprh) 43 X 10 X 19cm 

Typical price inc VAT 987 

First reviewed: 1985. Rating: Recommended. 
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A M p L I F I E R s 

ROTEL RA-870 
ROTEL HI-FI, 25 HEATH FIELD, STACEY BuSHES, MILTON KEYNES MK12 6HR. TEL: (0908) 317707 

R
otel's refinement of their 
larger amplifier designs has 
followed much the same path 
as the development of the 
current RA-820BX from the 

original RA-820 budget amplifier. First 
launched for the 1983-4 season, the 
RA-870 has now been re-designed to in­
corporate much of the RC-870/RB-870 

technology, and it now becomes in effect 
more or less a 'BX' version. 

Modestly rated at 60W per channel, it 
may be set in bridged mono mode and used 
together with an RB-870 power amp to give 
a system of typically 200W per channel. 

--··��·�-""�·- -· 

SouND 
.. Qui\LITY 

Proving substantially loud on the maxi­
mum level test, the '870 attained a com­
fortable 106dBA with negligible loss into 
4 ohms. Certainly justifying its price it 
achieved a 'good plus' on audition, with 
the CD input having a small lead on 
absolute quality. 

On disc, it portrayed stereo images with 
a good sense of scale, with decent depth 
and ambience. Focusing was stable and 
clear with good stage width. Dynamics 
were fine, though the overall effect was 
slightly veiled and it was apparent that 
more absolute definition would certainly 
have helped here. 

Via Compact Disc, the detail improved, 
and a worthwhile standard was achieved. 
Compared with the top examples, it 
remained slightly flattened in its 

representation of stereo depth perspectives, 
while the treble was a touch sibilant. How­
ever, the bass was well above average and 
it handled high power levels with authority 
and control. 

���LAB REPORT�� 
On peak programme rating this amplifier 
doubled its manufacturer's rating, reaching 
20dBW. Even at 2ohms, it managed 
20.3dBW (400W), this backed by a gener­
ous peak current capacity which exceeded 
30A. Power bandwidth was exceptional, 
even into 4ohms. Throughout the lab tests 
the distortion figures were low and most 
of the input noise levels were also very 
respectable. 

W ith negligible de offsets, the output 
impedance was very low at around 
0.06ohm. Input overload margins were 
ample, while channel balances were 
accurately maintained. The RIAA 
equalisation curve showed a well designed 
mid band of high accuracy over a 50Hz to 
20kHz bandwidth with some sensible 
tailored rolloff outside the band. 

- ����� -,_.. 
CONCLUSION 

Rotel's designers have learnt the lessons 
derived from the '820 - their whole range 
has now been revitalised. All now attain 
a similarly high standard of sound quality, 
and offer a range of additional facilities as 
well as higher power outputs. The bridge 
mode option was a special feature of the 
RA-870, and if coupled with an additional 

RB-870, would make an economical high 
power (300W) system. As it stands the 
RA-870 is well placed in the recommended 
class. 

�-�TEST RESULTS��· 
Integrated amplifier 

Raced power into Bohms, maker's spec _60W( =!&lBW) 

Power output 20Hz 1kHz 20kHz 

One channel, Soh m load _!8.9dBW 19 .2dBW 19 .OdBW 

Both channels, 4ohm load _17 .6dBW IB.IdBW 17 .9dBW 

One channel, 2ohms, pulsed -dBW 24.6dBW -dBW 

Instantaneous peak currenr ___ + 30.0A -40.0A 

T oral harmonic distortion, 20Hz 1kHz 20kHz 

at rated power, aux inpU[ _ -78.0dB -81.8dB -71.3dB 

NOISE 

Disc (mm) input (IHF. CCIR weighted) ___ -74.6dB 

Disc (me) input (IHF. CCIR weighted) ___ -63.0dB 

Aux/CD input (IHF, CCIR weighted) ___ -78.6dB 

Input overload 20Hz 1kHz 20kHz 

Disc (mm) input (IHF) __ 32.3dB 30.7dB 30.5dB 

Disc (me) input (IHF) __ 35.5dB 34.0dB 33.9dB 

Aux/CD input (IHF) ___ >20dB >20dB >20dB 

Input data socket type sensitivity loading 

Disc (mm) input __ Phono 0.33mV 47kohms llOpF 

Disc (me) input __ Phone 0.048mV l80ohms 0.5nF 

Aux input ___ Phono 22mV 52kohms 50pF 

Power amp -m V -kohms -pF 

Output, pre-amp (tape) _____ l0.5V max, -ohms 

Disc equalisation error, 30Hz-15kHz __ +OdB, -1.02dB 

Size (width, height, depth) ____ 43 X 10 X 34cm 

Typical price inc VAT 285 

First reviewed: 1983, retested 1986. Rating: Recommended. For 
full lab reports on RC-870, RB-870, see issue 39; for RA-820BX 
see issue 44. 



A M p L I F I E R s 

SUGDEN C128SL and P128 
J E SUGDEN & CoL TO, V ALLEY WORKS, STATION LANE, HECKMONDWIKE, WEST YORKS WF16 ON F. TEL : (0924) 404088 

I 
n this powerful combination from 
one of the most famous names in 
British hi-fi, the power amplifier 
consists of a pair of mono units, 
physically separate. The P128 uses 

Mos-Fet output stages and is rated at 130W 
per channel. 

In the Cl28 pre-amp discrete transistor 
'op amp' stages are used with a speci al selec­
tion of component types. 

---"�n&·��:.:---
SOUND. QUALITY 

On our most recent type review sample, the 
moving-coil input performed well and gave 
a fine sound. The moving-magnet input 
was fine. As a combination, the Cl28/Pl28 

scored a respectable 'good plus ' on 
audition, the mid tonal balance proving 
pleasantly sweet and lacking the usual hard 
or brittle quality so often encountered. 
Stereo focus and image precision were fine 
and good ambience and depth were also 
heard. The sound was well detailed, bass 
good and the treble better still. 

Via auxiliary a neutral, musical sound 
emerged with only a mild restriction of 
depth. Auditioned separately, the power 
amplifier sounded slightly bandlimited 
with a mild lack of crispness and a slightly 
inarticulate exposition of transients and 
dynamics. It proved to be a 'powerhouse' 
reaching 107 dBA into the normal speaker 
and 104.5dBA into the adverse load, 
making it one of the most powerful models 
tested. It also sounded pleasant in mild clip 
and could get very loud indeed. 

The pre-amplifier, tried separately, proved 
capable of a still better-focused and defined 
sound, and is potentially in the 'very good' 
class with a most musical overall character. 

·�«jLAB REPORT��-
The Sohms continuous output over the 
power bandwidth was close to specification 
at 21.5dBW. A good bandwidth and level 
was maintained into 4ohms on continu­
ous drive. A quite good peak current capa­
city was measured at + 21, - 23A, this 
reflected by the good peak level delivery. 
A substantial peak 22.8dBW into Sohms 
(nearly 200W) fell to 21.5dB 4ohms, and 
a still reasonable lS.OdBW into 2ohms. At 
full power to 20kHz, harmonic distortion 
was worsening but elsewhere both !M and 
harmonic distortion levels were very good. 
Signal-to-noise ratios were also satisfactory. 
The power amp de offset was satisfactory. 

Input overload margins were exemplary 
and while stereo separation was satisfactory 
it was measured as strangely constant over 
the spectrum. 

Perhaps contributing to the sweet sound 
via disc, the RIAA equalisation rolled off 
above 10kHz, to - 3dB at 20kHz, which 
was a trifle premature. 

--•>t';i'����-,_._ CONCLUSION 
Taking the PJ28 first, this very powerful 
unit is sweet-sounding, and produces good 
stereo, offering quite good value for money. 
Where wide dynamic range is required with 
an output of 200W and good load toler-

PRE-AMP 0NL Y SHOWN 

ance, the Pl28 is well worth considering. 
The C128 offered a front rank performance 
in its chosen price category. This pre-amp 
is a versatile and most competent design, 
which can give much musical pleasure, and 
is therefore comfortably recommended. 

�-��TEST RESULTS�+ 
Rated power inro Bohms, maker's spec _!30W(=21dBW) 

Power output ZOHz 1kHz ZOkHz 

One channel, Sohm load _21.9dBW ZZ.OdBW 21.5dBW 

Both channels, 4ohm load _!9.7dBW ZO.OdBW 19.4dBW 

One channel, Zohms, pulsed 17.ZdBW 180dBW 17.4dBW 

lnsrancaneous peak currem __ _ 

T oral harmonic distortion, 20Hz 

+ZIA -ZJA 

1kHz ZOkHz 

at rated power, aux input _ -75dB -95dB -85dB 

NOISE 

Disc (mm) input (IHF, CCIR weighted) ___ -78dB 

Disc (me) input (IHF, CCIR weighted) ___ -7ZdB 

Aux/CD input (IHF, CCIR weighted) 84dB 

Input overload
. 

ZOHz 1kHz 20kHz 

Disc (mm) input (IHF) __ 36dB J6dB 36dB 

Disc (me) input (IHF)"' __ JSdB 36dB lldB 

Aux/CD input (IHF) ___ >ZOdB >ZOdB >ZOdB 

Input data socket type sensitivity loading 

Disc (mm) input __ Phono 4.SmV 49kohms 200pF 

Disc (me) input __ Phono O.ZSmV SOOohms 600pF 

Aux input ___ Phonu SS m V SOkohms JOpF 

Power amp -m V -kohms -pF 

Output, pre-amp (tape) > 7 V max, 50ohms 

Disc equalisation error, 30Hz-15kHz __ +OdB. -O.SdB 

Size (width, height, depth) _____ ·47 X 9 x Zlcm 

Typical price inc VAT ________ _,_275 

(Nute: distor[iun, noise and dimensions are pre.-amp only) 

First reviewed: 1983, subsequently retested. Rating: C128SL 
Recommended, P1Z8 worth considering. 
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A M p L I F I E R s 

TANNOY SR-840 POWER AMPLIFIER 
T ANN OY LTD, THE BILTON CENTRE, CORONATION ROAD, CRESS EX INDUSTRIAL ESTATE, HIGH WYCOMBE , BUCKS HP12 3SB. 

T
his superbly built studio-class 
amplifier has a fine pedigree 
and is in part derived from the 
Tresham line, as this company 
is now part of Tannoy. The 

840 does not have phono socket inputs, but 
instead XLR and V4in jack inputs are pro­
vided, while speaker output is via massive 
30A binding posts. A massive creation of 
considerable weight, it comes equipped 
with one of the largest toroidal mains trans­
formers that I have ever seen. The specifi­
cation discusses ratings down to Zohms 
continuous per channel, and the trans­
former is commensurately rated for this 
arduous duty. T he basic spec is 250W pe.r 
channel, or 900W mono bridged. 

-��<�·;o;§<=-

SOUND QUALITY 
Mechanical hum was moderate, while very 
high, unstrained sound levels were possible. 
This was one of the biggest amps tested and 
llldBA was attained into 8 ohms, with 
llOdBA into 4ohms - a powerhouse 
indeed! 

Few doubts were expressed on sound 
quality and on the listening test scores, the 
amplifier established a 'very good' overall 
rating. Focus was fine, but with a slight 
constriction of stereo depth and image 
width. T he treble register was musical with 
good definition, while the bass was effort­
lessly powerful and extended, yet with very 
good articulation and speed. Tonally, the 
mid was judged to be slightly 'clinical', but 
this did nor detract much from the rating. 
Compared with the best examples, it could 

TEL(0494)450606 

sound slightly veiled and lacking in 'air' 
but conversely it handled dynamics well, 
and gave an impression of power and ease, 
a relaxing effect conducive to low levels 
of 'listening fatigue'. 

��LAB REPORT�--
Considering its high output level, the peak 
output current was somewhat lower than 
expected though at over 40A this should 
not give any trouble except with reactive 
loads below 3ohms, or resistive loads below 
Zohms. Peak Sohm levels exceeded SOOW 
per channel, and this level was held even 
into Zohms. Clearly a conservatively rated 
model, the 4-Sohm bridged output level 
will typically lie in the 1,500 to l,SOOW 
range! 

Measured distortions were negligible, 
noise levels fine and de offset at the output 
was virtually zero. Channel separation was 
very good, with an output impedance at 
a very low level. Channel balance was held 
to a typical 0.02dB. It represented a very 
easy pre-amplifier load with 67mV required 
for the IHF lwatt output, and by our 

measurements, full clipping would require 
around ZV. 

" ' "''-l:!$:f�k��ft��t;.t.�·c..- ­
CONCLUSION 

This very powerful, professional amplifier 
has passed the critical listening test 
associated with more delicate exotics in­
tended for 'audiophile' hi-fi use. Lab per­
formance was very good, while the load 
tolerance was fine, and the power output 
exceptional. Its very good sonic rating 
probably means that this amplifier was the 
best tested of its power rating. Given its 
high standard of engineering, it represented 
good value and is recommended. 

4�TEST RESULTS)� 
Power amplifier 

Rated power into Sohms, maker's spec _250W(=24dBW) 

Power output 20Hz 1kHz 20kHz 

One channel, 8ohm load _25.0d8W 25.2dBW 24.8dBW 

Both channels. 4ohm load 23.8d8W 24.ldBW 23.7dBW 

One channel, 2ohms, pulsed -dBW 26.4dBW -dBW 

Instantaneous peak current __ 

T oral hannonic distortion, 20Hz 

+45A -40A 

1kHz 20kHz 

at rated power, aux input_ -80.9dB -80.6dB -68.3dB 

NOISE 

Aux/CD input (IHF, CCIR weighted) ____ -83.0d8 

Resididual, unweighted (volume control at m in)_ -82.0dB 

DC output offsec left l m V, right I m V 

Output impedance (damping) 0.05ohm 0.05ohm O.llohm 

Input data sockec type sensitivity loading 

Power amp ___ .....ALR 67mV 32kohms 1.6nF 

Size (width, height, depth) ____ 48 X 13 X 46cm 

Typical price inc VAT 1093 

First reviewed: 1986. Rating: Recommended. 
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SFI MUSIC FRAMES. New wall­
mounting loudspeakers to- . 
enhance your lifestyle, your decor 

.-and your audio enjoyment 

��= SFI Limited, 
---

-== =- = Dosco Industrial Estate, 
-- - South Douglas Road, Cork, Ireland. 
Loudspeakers Tel: 010 353 21 931845. Telex: 75036 
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L 0 u D s p E A K E R s 

APOGEE SCINTILLA 
ABSOLUTESOUNDS,42 PARKSIDE, LONDO SW19. TEL:Ol-947 5047 

A
rguably the most interesting 
speaker technically, the 
Scintilla is certainly one of 
the most expensive prod­
ucts included in this issue 

at £4,950 a pair. When considering pur­
chase, the buyer must also take into 
account certain special problems, the first 
being the low impedance of this speaker 
which falls below lohm. Its loading is 
essentially resistive in nature by virtue of 
a simple crossover, but it does require a very 
powerful amplifier - one capable of 
supplying substantial current. At present 
in the UK this can be satisfied by another 
line imported by the Scintilla agents, 
namely the Krell KSAJOO. The later 
addition of a second KSAJOO would allow 
double mono operation, with bi-wiring and 
bi-amping to each system, a technique 
which optimises the performance. 

When this speaker was originally tried 
on the 4ohm tap of an ARC amp, the 
resulting sound, while of excellent quality, 
proved quite inadequate with regard to the 
maximum volume level attained. The 
Quicksilver mono valve amps are unusual 
in that they have a lohm tap which will 
drive the Scintilla to modest levels, but 
since this inefficient speaker requires both 
volts and current, only a transistor 
amplifier with a high muscle factor is really 
appropriate here. On test we used a 
KSAJOO with great success while the loan 
of a pair of KSA200 monoblocks also 
prodced really effortless sound levels. 
Originally obtainable in either lohm or 
4ohm form, the Scintilla now comes in 
lohm form only, and so lesser amps are 
ruled out. 

A second problem concerns the open 
panel design which, conversely, is a great 
strength in terms of freedom from box 
colorations. However, it does generate a 
back wave which reflects from the rear 
walls; such open panel speakers are highly 
critical with regard to room placement, and 
in some rooms do not work well at all. At 
this price level both dealer and listener 
must be prepared for a decent home trial, 
and consider an alternative if the Scintilla 

doesn't work out. 
This speaker comprises a large scale, 

substantially-built panel, essentially two­
way and using a massive bass-mid range 
panel of semi-ribbon construction coupled 
with a vertical line mid/tweeter - a true 
ribbon 1.9in wide and running for much 
of the considerable 1.5 metre high of this 
visually striking system. Each speaker 
measures 88cm wide at the base, tapering 

to 74cm at the top. Flanking the main 
ribbon element is a group of four 0.5in 
higher frequency ribbons, two at the front 
and two at the rear. The overall set forms 
a complete unit handling the frequency 
range above 500Hz. The bass element is 
of pleated aluminium foil reinforced by 
specially placed strips of Kapton film. The 
diaphragm is not self-supporting and is 
suspended on compliant mountings to 
decouple the resonance modes via the 
mechanism of differential tuning and also 
to endow the system with the additional 
freedom of partial pistonic motion. It is 
driven by an array of bar magnets bonded 
to the perforated back steel plate. The bass 
system represents a considerable radiating 
area, comparable with eight 12in woofers, 
and is also capable of a respectable 
excursion. 

This is an extremely heavy and awkward 
product - it takes two people to unpack 
and place the systems (180lbs each). Their 
relatively shallow 9cm depth is stabilised 
by an aluminium plate foot, secured by 
strong diagonal struts at the rear. 

All components used are of the highest 
quality while the panels themselves are 
rigid and inert. The total weight is so high 
that questions of spiked feet and the like 
are largely irrelevant - the Scintilla 

virtually beds itself into the floor without 
need for such aids. 

--�-""�i§�����..,.-.. � 
SOUND QUALITY 

Here is a speaker that has some 
extraordinary qualities seemingly quite 

devoid of subjective panel resonance or 
colorqtion it offered a seamlessly broad 
frequency range of almost unparalleled 
definition. From 50Hz upwards, the bass/ 
mid range was superbly natural. Piano was 
reproduced with a strong sense of the 
instrument actually being in the listening 
room and it also seemed to avoid the 
'mechanical' quality so prevalent in the hi­
fi reproduction of piano. The left hand 
playing was a revelation in terms of tonality 
and in the discrimination of subtle in­
tonation and style of playing. This 
astonishing performance was maintained 
throughout the midrange to the treble, 
providing an exceptionally lifelike ren­
dition of human voice. Singing was de­
lightful, with exceptionally good focusing 
and a strong feeling of dimensional solidity. 
The treble was sweet, lacking sibilance or 
'edge' and showing excellent transparency. 
This was not the only area of transparency 
however as this vital 'high end' quality was 
held through the midrange right down into 
the mid-bass. Localisation was heard in the 
low frequency range as if for the first time. 

Stereo images showed fine width, height 
and depth over a wide frequency range 
regardless of the complexity of the pro­
gramme scoring. No trace of audible dis­
tortion could be heard at any conceivable 
power level, the system possessing all the 
hallmarks of very low distortion. 

In the bass it was seen to offer a very 
powerful performance extending to a solid 
20Hz in my room, though I found the 
overall bass level below 40Hz to be a little 
on the heavy side. Such a response is better 
suited to larger rooms, 26 to 36ft long, 
rather than my 19ft 6in, and its correct low 
frequency balance was confirmed 
subsequently. 

Tonally, the speaker's character was 
marginally 'rich' with an audible presence 
depression, this proving kind to matching 
solid state amplifiers and helping to pro­
duce a pleasing overall balance. Properly 
set up, this speaker was capable of a 
supremely musical and authoritative 
performance. 

-�LAB REPORT�lit-r.<-·· 
Due to difficulties in visiting any anechoic 
chamber with this weighty example some 
tests were carried out in my listening room. 
Sensitivity was rather low (!ohm) at 
79dB/W which is below that of an SL 600 

for example. The watt here is referred to 
a nominal 8ohms reference so in truth the 
Scintilla's efficiency is very low indeed. 
Since a Krell KSAJOO will in fact produce 
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PLACEMENT 
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over 150W per channel at peak currents 
over 40A, its good compatibility with the 
Scintilla is easy to appreciate. 

Measured close up, the bass panel 
showed a pretty uniform response which 
did extend down to 20Hz, albeit with a 
gentle rolloff. Similarly smooth results were 
obtained in the higher frequency range up 
to 16kHz. Between 16 and 17kHz, some 
interference occurred between the ribbons 
and the slot aperture in which they are 
mounted, but no real evidence of related 
subjective effects were noted during the 
auditioning. Good integration was shown 
by the off-axis set of responses, agreeing 
with the wide driver bandwidths. 

In the room the computed listening area 
response was better than expected in view 
of the known effect of back wave can­
cellations. From 40Hz to 16kHz the 
response was quite uniform, if gently 
downtilted, with the slight rich tendency 
we noted. Below 40Hz the bass rose by 
some 8dB as seen in the 25Hz and 30Hz 

third-octave bands. How this sounds 

D s p E A K 

depends largely on placement and the size 
of the room. 

The impedance curve showed a loading 
of typically 0.9ohms up to 1.8kHz, above 
which point it improved to around 
2.5ohms. Very low resistance speaker cable 
is essential for best results and to minimise 
power losses in the connection. 

Some sample tests were made for dis­
tortion and showed that in the bass, even 
with a substantial 96dB sound level, the 
distortion was of a low harmonic order, at 
around 1%. At higher frequencies, 0.05% 
.to 0.1% distortion was typical; these are 
excellent results. 

· · >-4'���­
CONCLUSION 

The Apogee Scintilla is not perfect - for 
my taste at least it is a mite bass heavy and 
is mildly recessive in the presence region 
- but it nonetheless offered a superbly 
coherent, wide-range sound which wa; at 
times surprisingly lifelike. Its piano and 
voice reproduction was a revelation while 

a fine stereo image focus and exceptional 

E R s 

level of transparency is held over a very 
wide frequency range. No subwoofer need 
be contemplated. In real terms its 
coloration is very low and while it was a 
beast to drive well, it will reward with a 
sound stage of great scale and authority. A 
true audiophile system, it is well worth the 
effort and expense needed to obtain the 
excellent results that are possible. 

��TEST RESULTS�·,_ 
Size (heighrxwidrhxdeprh) ___ 145 x88x9cm deep 

Recommended amplifier power per channel (for 96dBA per pair 

at 2 metres minimum) _high current, 100 to lOOW 

Recommended placement ____ ,on floor, free space 

Frequency response, within ::3dB at 2 metres40Hz to 16kHz 

Low frequency rolloff (-6dB point) at 1 metre approx 20Hz 

Voltage sensitivity 

(ref. l.83V or l wan into 8ohms at 1 metre)approx 79dB/W 

Approximate max sound level (pair) at lm _l03�105dBA* 

Impedance characteristic (ease of drive) ___ very poor 

Forward response uniformity _____ _ •very good 

TypiCal price per pair, including VAT ,950 

*Higher than expected due to forward 'throw' and directivity. 
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AUDIOSTATIC ES200 
PRESENCE AUDIO, EASTLANDHOUSE,PLUMMERSPLAIN, HORSHAM, WESTSUSSEXRH13 6NY. TEL: (044485)333 

B 
uilt in Holland, this panel 
electrostatic speaker is a little 
larger than the Quad 63. 
While the latter has most of its 
area as radiating surface, the 

Audiostatic takes the form of a large 
wooden baffie flanking a central, fairly 
narrow electrostatic element running the 
full height of the enclosure. To some degree 
this provides a line source with the baffie 
augmenting the room drive at the lower 
frequencies. The effective width of the 
source reduced with increasing frequency, 
maintaining a good lateral off-axis re­
sponse. This is achieved by the use of a 
sophisticated transformer step-up system, 
called 'Mirror-Drive'. A low voltage 'mains 
plug' power supply feeds power to the 
speakers, this stepped up internally to the 
high polarising voltage. Heavy and stable 
enough for floor mounting, these speakers 
benefit from use on low rigid frames, 
around 10-15cm high, and the agent also 
recommends the use of floor spikes. Con­
nections are via sturdy 4mm socket bind­
ing powers. As with all open-back systems, 
use well away from the rear room wall (at 
least 1.5m) is mandatory and in fact large 
rooms are preferable. Overall construc­
tional quality and finish are excellent, and 
Audiostatic also produce compatible sub 
woofer systems. 

··���-�.r��,...... -

SOUND QUALITY 
It was clear that a definite limitation was 
present in the bass power handling and on 
several of the rock tracks, powers over 50 
watts were ruled out. The speaker was felt 
to sound imbalanced with a forward mid­
range plus a lack of richness and 'scale' in 
the upper bass/lower mid. However this 
response complemented some sources to an 

incredible degree. BBC announcers were 
unbelievably life-like, with their usual 
'chestiness' perfectly controlled. Aside from 
the tonal imbalance, the sound was very 
pure, transparent and full of detail, and suc­
ceeded in sufficiently impressing the panel 
to achieve a respectable score. Bass was 
fairly extended, but a touch lumpy and 
muted, while the treble was generally very 
good if slightly prominent in the extreme 
upper range. 

Stereo images were well focused and, 
given appropriate material, the depth effect 
was also substantial. Undoubtedly this is 
an analytical speaker. 

-���LAB REPORT�'<:Ii<--
Pair matching was good over most of the 
range save for a 1.5dB difference in sensi­
tivity, this averaging 80.5dB/W. With a 
peak power capacity of 50-75W, this 
speaker was not capable of high sound 
levels, the maximum being typically 93dB 
for a stereo pair at the listening position. 

Anomalies in the 2 metre off-axis 
responses prompted us to take an additional 
15° off-axis curve for this model. Even 
then, the output fell rapidly above 5kHz. 
The forward energy peaked at 1kHz, corn"­
pensating for the measured axial dip. It was 
also very axis-sensitive in the vertical 
plane, with the 15° off-axis response 
collapsing above 1kHz, so the listener 
should aim to be on axis. 

Distortion at 96dB/1m was very good 

above 200Hz, particularly as regards 3rd 
harmonic. Below 200Hz, the speaker was 
clearly working hard, distortion rising to 
3% 3rd harmonic. At 86dB, distortion fell 
below 0.1 o/o above 150Hz; even at 50Hz 
neither 2nd or 3rd exceeded 1.5%, which 
is an excellent result. At moderate levels 
the ES200 is an outstandingly clean 
loudspeaker. 

Barely dipping to 4.5ohms at 20kHz, the 
impedance was typically lOohms, and is 
regarded as a relatively easy amplifier load . 

. - .. ·�m�����:f.!�tit."�•·� 
CONCLUSION 

This is a costly speaker with an idio­
syncratic performance. The main mid and 
treble performance is superb but the tonal 
balance is 'off'. The bass is weak in power 
as well as inadequate in level, and the 
speaker is also very insensitive. However 
it is definitely not a write-off, and with its 
audiophile pretensions it is well worth 
trying. It might suit some customers' 
requirements - fabulous on piano and 
string quartets, and pretty good on non­
rock bass. 

-��TEST RESULTSf .. � 
Site (height x width x depth) __ ll9.5 x 53 x 23cm 

Recommended amplifier power per channel 

{see text) ____________ IOOW 

Recommended placement ___ well dear of rear wall 

Frequency response, within ±3dB at 2 metres _see text 

Low frequency rolloff (-6dB poind ar 1 merre __ 45Hz 

Voltage sensitivity 

(ref. 2.83V or 1 watt into &hms ar I metre) _80·BZdBIW 

Approximate max sound level (pair) at 2 metres 93.95dBA 

Impedance characteristic (ease of drive) ____ .,.,ood 

Forward response uniformity ________ fair 

Typical price per pair, including VAT ___ _ .;.1395 

First reviewed: 1985. Rating: Worth Considering. 
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GOOD MANS LOUDSPEAKER S  L TO; SWISSTONE L TO (ROGERS); SPENDOR AUDIO SYSTEMS L TO. 

ALL MANUFACfURING T O  FIXED SPECIFICATIONS UNDER BBC LICENCE 

T
hree manufacturers are 

currently licensed by the BBC 
to produce LC315As - all 
must stick to the Corpora­
tion's tight specifications. De­

signed as a miniature broadcast monitor for 
cramped spaces, it has stood up to much 
larger competition for more than 10 years 
now, by offering a fine sound quality in its 
own right. It suits mounting on high stands 
well clear of room walls at approximately 
ear level. 

A sealed plywood box of 5Vz litres 
volume, the 3/SA is a two way system 
employing selected KEF drivers, which 
comprise a l!Omm Bextrene cone bass/mid 
range and a 19mm plastic dome treble unit. 
An elaborate and costly crossover is em­
ployed to equalise the drivers to a strict 
specification. 

·-����;;.�--·-·· 

SOUND QUALITY 
The LS315A has consistently done well in 
previous live-versus-recorded sessions and 
fairly well on analogue programme sources. 
However, with digital material, problems 
which were only hinted at when using 
stereo analogue material were now clearly 
apparent, making the design sound more 
dated. Several areas attracted criticism -
the bass lacked extension and sounded 
boomy in the upper bass register, while the 
mid had a noticeably hard, nasal quality 
and the treble seemed forward with a 
grainy, 'zitty ' effect at the extreme top end. 
Some tubby, wooden and boxy colorations 
were also evident, while its only moderate 
rendition of stereo depth was apparent, as 
in the past, by comparison with certain less 

expensive designs. 
It continued however to provide good 

voice detail and articulation, with a 
reasonably accurate tonal balance. Com­
parison between the Goodmans and 
Spendor versions showed great similarity 
while an original model from Audiomaster 
(no longer in production) used in previous 
tests sounded slightly dimmer by compari­
son, with less mid nasality. However the 
difference was small by speaker standards. 

-•LAB REPORT��--
Sensitivity was low with this design, here 
measuring Sl.SdB/W, necessitating a mini­
mum of 30W per channel. A SOW maxi­
mum is suggested although with care lOOW 
amps may be used. The bass rolloff -6dB 
point measured 57Hz, quite good for the 
size while pair matching was very good (all 
three current makes) and the impedance 
curve never dipped below 7 .Sohms, qualify­
ing it as an easy lOohm load. Modest 
96dBA maximum sound levels are possible. 

Reference curves were taken for the 
Goodmans and Spendor samples and 

showed good agreement with the reference 
unit, though the !.2kHz prominence seems 

to have become more pronounced over the 
years. This perhaps reflects a change in the 
B110, although it is still within specifica­
tion. By modern standards the response 
looks a trifle lumpy, though in its time the 
system was regarded as a very smooth per­
former. 

·-"'��.t�?�tt:£Jtt."'1r. 
CONCLUSION 

At risk of offending the BBC, we feel that 
the 3/SA is due for a revision; as a work­
ing broadcast tool it no doubt does its job, 
but as a piece of value engineering it is 
beginning to fall behind. Other speakers 
have shown a progressive reduction in price 
as well as an improvement in sound quality, 
but the LS315A has steadily increased in 
price more or less in line with inflation. 
But on the most recent listening tests, 
inconsistently perhaps, the LS3/SP\s scores 
just regained it a recommendation! 

��TEST RESULTSt�� 
Size (height X width X depth) __ 30 X 18.5 X 16cm 

Recommended amplifier power per channel 

(for 96d8A minimum per pair at 2 metres) _(30)-SOW 

Recommended placement ______ open stands 

Frequency response, within ±3dB ar 2 metres _see text 

Low frequency rolloff (-6dB point) at 1 metre _57Hz 

Voltage sensitivity 

(ref. 2.83V or I watt inro Bohms at I metre)_81.5dB/W 

Approximate max sound level (pair) at 2 metres_93dBA 

Impedance characteristic (ease of drive) ___ excellent 

Forward response uniformity ---------llood 

Typical price per pair, including VAT ____ .... 220 

First reviewed: Rogers, 1978; Goodmans and Spender, 1983 
(retesred 1984, reassessed 1985). Rating: Recommended. 
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CELESTION SL6S 
CELESfiON INTERNATIONAL L TO, 0ITTON WORKS, FOXHALL ROAD, IPSWICH, SUFFOLK IP3 8JP. TEL (04 7 3) 7 3131 

W
hen Celestion first 
launched their high­
quality compact 
speaker on to the 
market some five years 

ago, the concept was so successful that the 
phrase 'SL6 size' passed into the hi-fi 
language. Research using laser velocimetric 
measurement and computer animation had 
led Celestion to base the original SL6 
design around an advanced technology 
tweeter and a conventional mid/bass driver 
of refined construction. Celestion also 
developed a 'no-compromise' version, the 
SL600, and this continues while the SL6 
itself is replaced by the new SL6S reviewed 
here. 

The SL6 tweeter was built around a 
copper metal dome produced by electro 
deposition (for low mass and consistent 
thickness). This dome had a much higher­
frequency first bending mode ('breakup') 
than any conventional cloth or plastics 
tweeter dome. But although this tweeter 
with its clean detailed sound made the SL6 
a highly successful product it was also one 
of the major limitations on the design -
it was very insensitive. 

The conventional chipboard cabinet in 
the SL6 was a compromise that 'slowed' 
bass reproduction and generally muddled 

. the sound in the lower registers. The SL600 
overcame this problem with a revolutionary 
cabinet fabricated from alumiumium 
honeycomb laminate. 

In producing a replacement for the SL6, 
Celestion had to address a number of 
problems. The tweeter had to be more 
senstitive, this allowing the design to be 
engineered with a flatter overall response; 
the cabinet had to be more rigid to 
contribute less in the bottom octaves. The 
mechanical performance of the mid/bass 
unit needed improving to enable the two 
units to crossover more easily and to 'speed 
up' the bass response of the driver. 

· ·- --·--�-""""'"'.a�Jl>�7olf<k��� -
TECHNICAL FEATURES 

The sealed cabinet (measuring 
3 7 X 30 X 25 .Scm) is now made in Medite 
with reduced panel thickness to reduce 
energy storage (and 'time smearing') while 
an internal figure of eight brace and inset 
back panel are used to improve cabinet 

rigidity. Foam damping is now used 
internally. 

The 16Smm Kobex-coned mid-bass is 
now built into a lugged die cast chassis 
which is bolted into and not clamped into 
the cabinet. The mid/bass unit in­
corporates what is effectively a mechanical 
crossover or filter in its complex surround. 
The PVC material used to terminate the 
SL6 cone was good at reducing travelling 
waves in the cone but was stiff and robbed 
the bass of impact, leaving some listeners 
unsatisfied. 

Laser analysis showed termination to be 
completed half-way through the roll 
surround and so the outer half has been 
replaced by soft rubber, allowing bass the 
articulation and 'speed' it previously 
lacked. The coil on this unit has been 
rewound to reduce its inductance which 
again gives the bass better attack. 

The copper dome has been replaced by 
a lighter press-formed aluminium dome 
which has a higher first bending mode 
(allowing the controversial notch filter to 
be removed from the crossover). This unit 
is also more sensitive. 

The crossover now allows for better 
integration of the two drivers while a 
change of slope on the high pass leg has 
changed the polar dispersion allowing 
greater freedom with positioning the 
speakers vertically. Screw terminals have 
given way to gold-plated binding posts. 
Twin-pillar 'L Series' speaker stands are 
recommended. 

----� ..... 2�-·--· 
� -.. �.';�;,;,.- . 

SOUND QUALITY 
Auditioning SL6S and SL6 speakers side 
by side showed up the latter's compression, 
slight veiling and cabinet 'honk', especially 
at high level replay. Stereo imagery from 
the SL6 now seemed 'smaller' and less free. 

The SL6S has a generous, open sound 
with excellent stereo depth and precision, 
but it is an altogether brighter sound than 
the SL6. This is immediately obvious in 
a comparison of the speaker frequency 
response curves, treble energy being up by 
nearly 2.SdB in places. 

Fast, impactful bass and drum recordings 
demonstrate how much more capable the 
SL6S is at reproducing both the attack and 
power of the note without losing its tonal 
qualities - this especially noticeable in 
plucked acoustic bass. 

Discs which produced cabinet resonance 
problems in the SL6 indicate that the SL6S 
has none of the resonant 'clogging' 
coloration in the bass which marred the 
otherwise excellent sound from the SL6 for 
certain listeners. Powerful electric bass and 
kick drum notes are reproduced now 
without hump or drumming resonance. 

The SL6S comes much closer than the 
SL6 to the exceptional stereo imagery 
available with the much more expensive 
SL600. The SL6 can sound spacious but 
a little muddled beside the 'S, which 
achieves an openness and depth of image 
with a true sense of the recorded acoustic. 
Extra treble energy makes the speaker just 
a little bright and shows up a trace of a 
squeaky or pinched colorataion in high 
'cello notes; the midband is still sweet and 
articulate. 

'"'-"'"ilk .. ���,.,.,� . 
CONCLUSION 

Retaining the great strengths of its 
predecessor, the 'S loses nothing of the 
former design's sweetness and detail. Bass 
performance is improved in extension and 
attack while the speaker now has a flatter 
response with a more even output and 
better treble dispersion allowing greater 
freedom as regards room placement. Fine 
stereo imagery and a 'tactile' focus to the 
sound are the hallmarks of this excellent 
speaker, now audibly improved, more 
sensitive yet easier to drive. 

David Prakel 
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HARBETH HLl IV 
HARBETH ACOUSTICS, la BIRCHANGER ROAD, SOUTH NORWOOD, LONDON SE25 5BA . TEL: 01-654 9549 

S 
ince its introduction the HLJ 

has been subject to small 
detailed improvements culmin­
ating in the latest Mk IV ver­
sion reviewed here. A 50 litre 

enclosure, reflex tuned by a large 62mm 
diameter tunnel port, the cabinet is of thin 

wall high quality veneered plywood, with 
bituminous panel damping and extensive 
seam battening. Front and back panels are 
well screwed down and a sculptured foam 
grille improves the cabinet diffraction. An 
exclusive polypropylene 200mm covers the 
bass/midrange, and a 25mm Audax soft 
dome tweeter the high frequencies, with 
a good quality crossover dividing the input 
at approximately 2kHz. Provision has been 
made for sensible matching of mid and 
high frequencies using an auto transformer 
to aid consistent frequency balance. 

·· ·-��-��,.,-- - · 

SOUND. QUALITY 
The original HLJ proved to be of monitor 
quality, and survived comparison with live 
sounds very well. On complex recorded 
programme in stereo it was a little weaker 
with some sibilant and chesty effects on 
vocal. 

Fully reauditioned in Mk IV form (this 
arrived too late for new measurements 
except a room curve), the HLJ bettered its 
earlier result by offering a clearer, more 
dynamic sound. Improvements in mid 
clarity were heard leading to still greater 
transparency as well as more precise 
transient definition. Our samples were 
slightly bright (Harbeth knew this, and 
stated that the treble level would be reset 

in production). Overall the balance re­
mained very good while the bass was some­
what underdamped in the reflexed area, 
more suited to classical than rock pro­
gramme in this respect. 

--�.Z<l'lLAB REPORT�1i}��-
A useful above average sensitivity of 
87 .5dB was recorded, which is on target 
and not compromised by the impedance; 
this was judged to be a good amplifier load, 
typically of the order of 8ohms with a 
6.6ohm minimum. While some high phase 
angles were apparent (for example, 70° at 
2kHz) the impedance was substantial 
enough at these points to avoid censure. 
The -6dB rolloff point was noted at 46Hz, 
and with a lOOW per channel amplifier 

limit, a good maximum sound level of 
102dBA should be possible in a typical 
room. 

The axial response at lm was fairly 
uniform and ignoring a 5kHz notch, met 
±3dB limits, 55Hz-18kHz. Third harmonic 
distortion levels were also very well con­
trolled at 96dB, typically measuring 0.5% 
or better above 150Hz. The less annoying 
second harmonic content peaked at 8% 
around 100Hz, and this might be audible 

on sustained bass notes. The system fared 
less well on a diet of lOOW pulses despite 
the low 2Hz repetition rate. Although 
perfect a 500Hz, a +0.3dB expansion 
occurred at 5kHz generating 5% of second 
and 1.8% of third harmonic distortion. 
Crossover saturation is the probable cause 
at this equivalent lOOW programme level. 

-·o.:-:o<�%.���� .\')<><--
CONCLUSION 

Reassessed, the HLJ IV was technically 
very similar to the Ill, except for the revised 
bass mid unit, this custom built by Audax 
on a cast frame, using the advanced TPX 
cone polymer. With notably improved mid­

range the design will continue to stand the 
test of time, and carries a strong HFC 

recommendation. 

�-��TEST RESULTSJ!>}· 
Size (height X width X depth) _63.5 X 32.5 X 30.5cm 

f\ecommended amplifier power per channel 

(for 96d.BA per pair at 2 metres minimum) _15-IOOW 

Recommended placement __ on stands away from walls 

Fre4uency response, within ±3dB at 2 merres63Hz [O 18kHz 

Low frequency rulloff ( -6d8 point} ar I metre __ 46Hz 

Voltage sensitivity 

(ref. 2.83V or I watt inro Sohms at 1 metre)_87dB/W 

Approximate max sound level (pair) at 2 metres _l02dBA 

Third harmonic distortion (96dB at I metre) __ v. good 

65Hz-2%. IOOHz-1%. ZOOHz-0.2% 

500Hz-0.35%, typically 0.3% 

Impedance characteristic (ease of drive) ____ _gm.! 

Forward responst! uniformity v. good 

Typical prict! per pair, including VAT 

(Note: Mt!asurt!menrs taken on Mk Ill) 

____ _;.343 

First reviewed; 1985 (HL, 1978; HLII, 1979; HUll, 1981). 
Rating: Recommended. 
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INFINITY REFERENCE STANDARD liB 
AUTOMATION SCIENCES CO, 20 LITTLE GAOOESDEN, BERKHAMSTED, HERTS HP4 IPA. TEL: (044284) 2786 

T
he US company, Infinity, have 
established an audio legend 
with their amazing Reference 

Standard loudspeaker system, 
now in Series I/ !form; an idea 

of its size may be gained from its 1,500lb 
shipping weight, with the stereo pair 
employing a total of 12 300mm servo 
controlled bass units, 24 planar mid drivers 
and 72 tweeters. These systems are custom 
installed in a purchaser's home, and 
perhaps represent about the most serious 
investment in listening that anyone could 
make! 

In addition to the IRS Ill, there are two 
other models in the Infinity Reference 
series, the /B which was demonstrated at 
last year's Heathrow Penta show, and the 
IlB which is the subject of this review. As 
I write, I am sitting in front of these 
systems, with a large area of natural mid­
tone oak veneer, rising some 1.6 metres 
from the floor. The breadth of each is 
57 cm, this enhanced both acoustically and 
visually by a convex curvature to the front 
panel. Including plugs and grille, the 
system is however quite slim measuring 
some 30cm deep. The systems come right 
and left handed, with the distinguishing 
feature of the range being the use of 
Infinity's own drivers, specifically the 
planar foil EM !M mid units and the EMIT 
high frequency drivers. Infinity also build 
their own polypropylene-coned woofers. 

In the IlB, the three mid units are 
mounted in a vertical line, and come into 
operation above 150Hz, this a favourably 
low crossover point. As a group the mid 
array continues to 800Hz, while above this 
point the central module continues above 
to 4kHz in order to maintain good 
directivity. The upper section of the baffle 
is open and the mid drivers are bi­
directional, open-backed units, thereby 
assuring freedom from box coloration. The 
treble units are closed-back, and to 
maintain the balance of sound between 
front and rear, a second tweeter is fitted 
facing rearwards. Representing a vertical 
slot each tweeter radiating aperture is 
50 X l5mm, and a second tweeter with a 
reduced radiating area of 15 X 22mm is 
employed to maintain good directivity 
above 8kHz. The tweeters are mounted 

laterally with respect to the mid drivers, 
but potential polar problems are minimised 
by the essentially linear phase, time-aligned 
nature of the planar drives. 

The lower five-eighths of each baffle is 
backed by a rigid sealed-box enclosure 
driven by a pair of high power 250mm bass 
drivers. Employing BBC-style flared poly­
propylene diaphragms, these well-damped 
units would normally present a relatively 
limited bass extension; however, in the IlB 

they are designed to work with a matching 
low frequency equaliser, which suppresses 
the natural system resonance and results 
in a range claimed to extend to 29Hz, 
±2dB; without such a design, a 60Hz 
rolloff point could be expected. 

In the US, floor mounting is anticipated, 
but our experiments have shown that a 
rigid low stand of 75-lOOmm height can 
improve the sound, adding speed and 
power to the bass. Such a stand requires 
point contact at both floor/stand and 
stand/speaker interfaces, with adjustable 
spikes for the floor and 'Tip Toes' or similar 
for the speakers. 

If the speaker is elevated it is important 
to adjust the vertical angle or tilt so that 
the optimum mid-treble axis is directed at 
the listener, as this ensures optimum clarity 
and focus from the system. 

EBI-AMPLIFICATION � 
This is certainly a complicated speaker to 
set up, and while it can be used with a 
single stereo amplifier, it really comes into 
its own when bi-amped. In this mode, only 
the low pass arm of the crossover frequency 
is electronic and the rest is passive. 
Nevertheless, this allows optimal choice of 
bass and mid/treble amplifiers to be made 
according to quality, availability and 
finance. 

The basic price is £3,500 and the im­
porters, Automation Sciences, are offering 
a package complete with a custom solid­
state bass amplifier and a Conrad Johnson 
MV50 valve mid/treble amplifier for a total 
of £5,000. This provides an attractive start, 
but the real dynamic quality of the RSIIB 
can only be realised using larger amplifiers 
with substantial 4ohm power ratings. To 
maximise its performance on test, we used 
an ARC 0115 11 for the bass and a C-J 

Premier Four for the mid-treble, making 
around 4 X 120W programme available into 
this load. Infinity discuss amplifers in the 
75-300W range and this topic deserves 
serious consideration by the dealer and 
customer; given the amplifier requirements 
the end price may vary over quite a wide 
range. 

--•<t'li;,. .... U""<�'iW��- ·�·-· 
��.-��-,.,...� 

SOUND QUALITY 
Once set up and properly in phase, the 
system as a whole provided five pre-set level 

controls affecting the frequency response 
and covering 8kHz to 20kHz, 4kHz to 
8kHz and 1kHz to 4kHz, with a general 
control below 1kHz and finally one for the 
bass below 100Hz. Practice and skill was 
required to 'voice' the system; but con­
versely, the response flexibility allowed 
precise adjustment to be made, largely 
compensating for the overall characteristics 
of the hi-fi system on site. Thus the speaker 
can be fine-tuned to optimise its rela­
tionship with both the system and the 
room. In our tests, bass and contour 
settings were left close to the recom­
mended levels, while the 1-4kHz level was 
kept at the specified 12 o'clock level. The 
upper units were preferred when set 
between 10 and 11 o'clock. 

First impressions were of an open, un­
boxy sound of large scale and with 
impressive soundstage height and width. 
Initially it sounded 'different' to other 
systems, with some recognisable idio­
syncracies, but it proved so easy to live with 
sonically (if not visually for me!) that one 

became adjusted to it very quickly. Set for 
the optimum mid tonal balance, the bass 
in my view was excessive for small rooms, 
but was nonetheless very highly rated for 
speed, depth, tonality, resolution and 
ultimate power. Full orchestra was handled 
very well, including the amazing Telarcs, 
as was the HFN 'garage door' track. 
Essential at this price level, the IlB 
possessed regions of uncompromised 
transparency, particularly above 500Hz 
where space, air and subtle detail were 
reproduced with ease. In my room the 
stereo focus was good rather than excellent 
but I am assured that in bigger rooms 
allowing a greater subject spacing, the focus 
continues to improve, as it does for example 
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with the Magneplanars. Below 500Hz it 
seemed somewhat recessive by comparison 
with our references, while cello and piano 
left hand seemed a touch lightweight and 
could have done with more power and 
projection. Coloration was generally low, 
though the planar drives did have their 
own distinctive quality. 

W hile the sound could be adjusted to 
give good tonal balance and a smooth 
overall result, this quite free from hardness 
or compressive effects, at times there was 
a feeling of separate units, as if they were 
just a little removed from perfect blending. 

��LAB REPORT�--
The system type precluded full anechoic 
testing, but representative axial measure-

D s p E A K 

ments were carried out, plus the revealing 
computer-generated response in-room. 

Gi ven the complications of bi­
amplification, the basic sensitivity was 
estimated at around 90dB, which is high, 
making the most of smaller amplifiers and 
providing high sound levels with large 
ones, for example up to llOdBA in-room 
for a stereo pair. This is a genuinely large­
scale system, with low distortion and a 
wide dynamic range. Checks on impedance 
showed 3.6ohms at lOOHz and 3.5ohms at 
1kHz, so a 4ohm rating should be assumed 
and the matching amplifiers chosen and 
used accordingly. 

Using near field measurement, the bass 
was well extended to 30Hz, -3dB, and was 
only 6dB down at 25Hz. Notwithstanding 

E R s 

the measurement difficulties, it was 
nonetheless felt that the overall axial 
responses were somewhat uneven. We had 
expected a smoother, and better integrated 
output given the kind of V3 octave 
averaging employed. The curves varied 
quite a lot with small changes in mic 
position, indicating broad driver overlaps. 

It was also noticeably directional in the 
vertical axis, this also noted during the 
setting-up procedure. 

In-room, on the optimum setting, and 
with computer averaging, the output 
settled down noticeably. The range 60Hz 
to 15kHz was almost within ±2.5dB, a 
respectable achievement. Output appeared 
uniform and well integrated, except in the 
low bass where some 5dB lift was present 
at 50Hz reaching lOdB at 30Hz and 25Hz, 
this not as subjectively damaging as one 

might have expected. In larger spaces, this 
performance will probably be close to 

correct. 
· · <'-..,;.iJ���� ;f.!.t:o•·· 
CoNcLusiON 

This impressive large-scale speaker may be 
used in a number of ways, in packages 
including power amplifiers that cost from 
£5000 to around the £7000 level. Its many 
controls complicate the issue, but 
ultimately allow great versatility with 
respect to system matching and optimum 
room interfacing. A little uneven in 
performance, it had areas of truly great 
performance including such aces as low 
coloration, transparency and sweetness; 
furthermore it can play loud and has near 
effortless extended dynamic low distortion 
bass. As such, it demands to be taken 
seriously. 

��TEST RESULTS�� 
Size (heighrxwidthxdeprh) _____ l60x57x30cm 

Recommended amplifier power per channel (for 96dBA per pair 

at 2 metres minimum) _______ IOO ro ZSOW 

Recommended placement ___ on low stand, free space 

Frequency response, within ±3d8 at 2 merresSOHz to 17kH:: 

Low frequency rolloff (-6d.B point) at I metre __ 25Hz 

Voltage sensitivity 

(ref. 2.83V or 1 watt into &>hms at 1 metre) approx 90dBW 

Approximate max sound level (pair) at 2 metres _ liOBA 

Impedance characteristic (ease of drive) _average 4ohms 

Forward response uniformity _______ _good 

Typical price per pair, including VAT£3450 (inc LF equaliser) 

123 



124 

L 0 u D s p E A K 

HARMAN (AUDIO) UK L TD, MILL STREET, SLOUGH, BERKSSL2 500. TEL: (0753) 76911 

F
lagshtp model of the )BL Tt 
senes, the 250 IS a large and 
1mposmg speaker of unusual 
destgn. The key feature of the Ti 
range 1s the development (at last!) 

of a new dome tweeter that offers a 
performance and consistency com­
mensurate with JBI.:s high standards. 

Made from a thin foil of titanium 
(chemical symbol Ti), the dome's design 
is such that no significant resonances or 
break-ups occur within the working audio 
range. As such its performance closely 
approaches that of the fabled acoustic 
piston with a perfectly defined behaviour. 

The 250 Ti is a large floor standing 
enclosure, superbly finished in natural oil 
veneer, with its rounded front edges and 
tweeter mount executed in solid hardwood. 
Built as mirror image pairs, these sub­
stantial monoliths include two 'tapers' in 
their structural form - a prominent 
inwards taper from the base to the top, 
slightly tilting the line drawn between the 

drive units, with the second taper reducing 
the depth of the enclosure towards the top. 
Height is an imposing l.32m (52in) and 
the speaker sits very stably on its massive 
base section, 0.57m wide by 0.36 deep 
(22.5 X 14in). Weight is also sizeable at 
68kg (150lbs) and two people are required 
to lift each enclosure. 

Grilles are dimensioned to cover the 
lower three drivers, leaving the striking 
tweeters and mounting exposed, leading at 
least one visitor to remark upon the 250's 
'Cyclopean' appearance. The 16mm thick 
grille frame is unrebated; internal rebating 
can help reduce acoustic reflections at the 
grille, but JBL have avoided the worst 
effects by spacing the grille away from the 
from panel on 15mm spacers. 

In this generous four-way design, the bass 
is handled by a 360mm diameter doped 
pulp-cone driver, powered by a massive 
lOOmm motor unit with an edge-wound 
copper voice coil. A rigid cap seals the dia­
phragm centre while. the edge is suspended 
on a quite narrow polyurethane foam sur­
round. Energised by a massive magnet of 
the SFG type (symmetrical field pole struc­
ture) which offers low distortion from 
ceramic magnets, the unit is built on a rigid 
cast alloy frame and operates up to 400Hz. 

Frequencies between 400Hz and !.4kHz 
are allocated to a 200mm midrange unit, 
a traditional design with a ribbed pump 
cone but an oversize 50mm motor-coil. 
This unit is self terminating via its integral 
doped surround. 

Classed as a midrange but in fact operat-

ing in the low treble from !.4kHz to 
5.2kHz, the third driver has a lOOmm poly­
propylene cone, terminated in a high-loss 
synthetic roll surround. The cone material 
is loaded to increase its stiffness, and 
extend its operating range. JBI.:s curves 
suggest a response good to 6kHz, and like 
the other cone drivers, this one has a rigid 
cast frame. 

Finally, the tweeter is a 25mm dome 
made as one piece from 25 micron titanium 
foil, this including the surround. The latter 
uses JBI.:s proprietary Diamond Pleat 
pattern to provide the necessary compli­
ance to allow dome motion. A side effect 
of this form of construction is the higher 
than usual fundamental resonance coupled 
with a high mechanical Q factor. As part 
of the design strategy JBL have used a 
compensator network to flatten the input 
impedance of the tweeter and in addition 
they have chosen a higher crossover fre­
quency than usual- 5.2kHz instead of the 
usual 2.5 to 3.5kHz. 

An electrical compensation technique 
is also applied to the bass driver circuit to 
flatten its characteristic and smooth the 
crossover response. Built to a high standard, 
the crossover capacitors include bypass 
components to improve the transient 
response of the electrolytic types. 

Electrical connection is via 4mm 
socket/binding posts, and this region of the 
back panel also carries an array of screw 
down connector bars which may be re­
arranged as desired, to provide tonal 
balance control via attenuation of the 
upper three drivers. The tweeter runs at 0, 
-1, -2.5 and -4.5dB, the lower treble 0, 
-0.1, -2.5 and the mid, 0, -1.5, and 
-3dB. 

We carried out listening tests early on 
and defined the most accurate sound in the 
test system and room to be with the mid 
at 0, and the two upper units both wired 
for -ldB. The measurements and final 
auditioning relate to these conditions. 

The low frequency enclosure is reflex 
tuned by a large, 105mm diameter tunnel 
port, 130mm deep and with a 30Hz bass 
resonance. On test the low bass was some­
times felt to be excessive and for experi­
ment, a light plug of polyester wadding was 
placed in the ducts, a push fit to prevent 
it moving. In general this was preferred and 
room responses taken for both conditions! 
seemed to back this opinion. 

-��i�--

SOUND QUALITY 
First impressions of the 250 were encourag­
ing. Big in image scale, with an effortless 
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feeling of power in reserve, the speakers' 
physical height lent a related feeling of 
height and 'dimension' to the sound. It 
could be driven hard with up to 350W 
peak programme per channel without any 
signs of distress or limiting. It could also 
handle big inputs in the bass, delivering 
a massive floor-shaking 'slam', rather exces­
.sive with the reflex ports undamped. Using 
the plugs the bass was subjectively con­
sidered to be well extended but lost its 
leaden quality, the sound gaining in 
articulation and percussive impact. 

Taken overall, the speaker seemed rela­
tively clean and surprisingly sweet. The 
historic JBL 'nasality ' and 'bite' were 
absent, and it could handle a difficult 
chorus of treble voices without subjective 



hardness or aggression. Such a performance 
would produce a sympathetic reaction with 
many listeners! 

Proceeding further, the subjective 
analysis was extended to the stereo 
properties, which we found rather 
diappointing. Stereo depth was surprisingly 
weak, the sound transparent in places but 

· in general rather shallow in dimensional ' 
terms. Recorded ambience and hall 
acoustics did not develop properly-- stereo 
focus was good, but not outstanding, for 
example, not in the same clas� as the 
SL600 or the KEF 104 Il. 

Tonally 'even' with the optimised attenu­
ator settings, the voice range was a rouch 
'grating' and thinned while the treble, 
although specifically of excellent quality, 

did not blend perfectiy, showing. mild 
excess sibilance. 

With broad orchestral music, a mild 
cluttering of frequency bands was felt to 
be associated with individual drive units, 
though this was much less obvious on 
popular programme material. 

On piano it was unimpressive, the right 
hand range was sometimes near­
xylophonic, while the left hand was occa­
sionally nasal. Essentially distortion free, 
the speakers seemed to sound slow and 
undynamic, and were felt to be less 
involving than we had anticipated. 

_,.qlf!LAB REPORT---
. The impedance characteristic showed a 

fine Bohm result, making this an easy-to-

drive design. The sensitivity was on target 
at a high 89dB/W, providing high sound 
levels of up to 109dBA in-room. Amplifiers 
from SOW to 300W per channel would be 
sensible, chosen according to room size, 
sound level required and quality. 

A fair representation of the anechoic res· 

ponse in third octaves was achieved. The 
preferred mild depression in the treble was 
seen, but otherwise the speaker met tight 
±2.5dB limits from a low 30Hz to 20kHz. 
The -6dB point was below 25Hz! Looking 
at the forward responses, the 30° and 45° 
off-lateral outputs were good, aligning well 
with the major axial response above. A 
deeper loss occurred in the 15 ° output 
taken above axis (unlikely in practice in 
view of this speaker's reach above a seated 
listener) and was centred in the upper 
crossover region. 

Turning to the computer averaged room 
response, the bass of the standard product 
was clearly excessive, rising lOdB above the 
otherwise well defined main response. 
Only very large spaces could accommodate 
this characteristic, one which I have noted 
with other very large US systems. With the 
ports damped, a much better low frequency 
balance was achieved and here it was plain 
that ample bass output remained, at least 
to 25Hz. 

· ·-���-­
CONCLUSION 

As factory referenced, these speakers 
showed a significant excess in the bass and 
treble. Having carried out the adjustments 
described above, an accurate in-room 
response was achieved, both measured and 
subjectively assessed. The design is also 
superbly built and finished, has a high 
power handling and volume capabiliry, low 
distortion and an extended smooth 
response. 

However, in general this speaker did not 
show the required level of dynamic 
presentation, transparency and stereo 
depth expected from a flagship model at 
this price level, and I would therefore 
advise a serious audition prior to purchase. 

-.�TEST RESULTS)>� 
Size (height X width X depth) ___ l32 X 57 X 36cm 
Recommended amplifier power per channel 

(see text) __________ ..J.S to 250W 

Recommended placement ____ _rr,ee space on floor 
Frequency response, within zJdB at 2 metresJOHz to 20kHz 
Low frequency rolloff (-6d8 p:>int) at 1 metre _25Hz 
V�ltage sensitivity 

(ref. 2.83V or 1 wau itl.to Sohms at 1 merre)_89dB/W 
Approximate max sound level (pair) at 2 metres _l09dBA 
Impedance ,characteristic (�ase of drive) _straighcforward 
Forward response uniformity ______ __ggood + 

Typical price per pair, including VAT 3299 
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'C HOIC E' REC OMMENDED 

AND B EST BUYS COME 

�THFREECAIDUAGEAND 

A 2¥EAR GUARANTEE 

FROM BAR TLETTS 

TURNTABLES 

Heybrook TT2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Thorens TD320/321, 316 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

AMPLIFIERS 

Audio lab 8000 C/P . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Mission Cyrus 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Mission Cyrus 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Myst TMA3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Rotel RA-870 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

SPEAKERS 

Celestion SL6S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

BBC LS3/SA . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Kef 104.2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Quad ESL63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Meridian M20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Mission 770 Freedom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Rogers LS6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Rogers LS7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Spendor SP1 . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Spendor SP2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Tannoy Venus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Wharfedale 708 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

CASSETTE DECKS 

Aiwa AD R450 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Aiwa AD R55 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

AiwaADF770 . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  0 

e Free carriage on all orders. 
e2 year guarantee on all items (ex. styli). 
e Access & Barclaycard gladly 

accepted - 'phone your order. 

Large range of other products stocked - if you don't 
see what you require please phone or send SAE for a 

quotation. 

*lfyou do no1 wam10 cUll his issue a photocopy will be sufficient. 
Offer valid unti/31. 12.86 

AiwaADF990 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Denon DR-M2Z . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O 

Denon DR-M33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Denon D R-M44 HX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Nakamichi CR7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Nakamichi BX-10 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Nakamichi BX-300 

CD PLAYERS 

Cambridge CD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Meridian MCD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O 

Meridian PRO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Mission DAD 7000R . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Philips 104B . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

TUNERS 

Hitachi FT-5500 II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

QuadFM4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

Technics ST-G7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 

01-607 2296/2148 
Open 9.30-6 Mon-Sat (Cl. Thur). 

EXPORT WORLDWIDE 
Please. ph�ne or �e can g�ve you a written -�·- � � quotation me. freight and msurance. v 1 
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KEF 104.2 
KEF ELECTRONICS L TD, TOVIL, MAIDSTONE. KENT ME15 6QP .  TEL: (0622) 672261 

A 
complex speaker of very ad­
vanced design, the 104.2 

uses a total of five drivers. 
Inside the enclosure are two 

200mm pulp cone bass 
units, these mounted facing each other 
vertically and back loaded by sealed cham­
bers above and below. Their frontal output 
feeds a damped central chamber, which is 
fitted with a large diameter, high velocity 
port, the effect being that of a second-order 
resonant circuit with a 12dB/octave rolloff 
below bass resonance. The port continues 
to transmit output above resonance, right 
up to the lower crossover frequency of 
150Hz. From 150Hz to 3kHz or so, two 
llOmm Bextrene cone midrange units 
operate in parallel, these mounted above 
and below the 25mm soft dome treble unit, 
which is ferro-fluid damped. 

The enclosure is extremely rigid and well 
damped, with a low acoustic output and 
the system employs a very complex cross­
over with full compensation for input 

impedance. The assembly reflects a 4ohm 
resistive load, optimally matched to 
modern amplifiers. 

. ...._..��4f.!i:��,i<!�---· 

SOUND QUALITY 
When first auditioned in 1984, our early 
pair of 104.2s immediately showed many 
good qualities, among them dry quick 
transients, very good stereo focus with fairly 
good depth, much fine instrumental detail 
and considerable clarity in the midrange. 
Conversely, these samples had a slightly 

odd bass quality which reduced its ability 
to differentiate between bass sounds, nor 
was the bass subjectively well extended. 
The treble was of generally good quality 
but the mid showed a significant forward­
ness, which compressed depth and gave a 
hardened, thinned quality to the tonal 
balance. However, production models have 

overcome most of the points of earlier 
criticism. 

--�LAB REPORT��.,.,, . . 
Pair matching was very good at better than 
±0.75dB while the reference mid band 
sensitivity met the high specification at 
92dB/W, albeit for a 4ohm system on an 
Sohm 'watt'. The grille is best left on and 
is properly integrated acoustically. The 
main mid octave showed a 2dB lift after 
the lower frequency range while the -6dB 
point registered a modest 50Hz. Out at 2 

metres the forward response family looked 

very tidy, while the '15° above' response 
indicated the cabinet axis should be 
directed at the listener. Tight ±2dB limits 
sufficed for a 65Hz to 20kHz axial response, 
though some band to band imbalances 
were suggested . KEF ' s  distortion 
specification was a touch optimistic in 
extending to 20Hz, but actually the 104 

did offer low levels of distortion over the 
entire range. On compression, we noted an 
excellent O.lldB while the intermodulation 

product was negligible, since the 400Hz 
signature tone appeared above the 
crossover point. 

As claimed, the impedance was almost 
perfectly flat reflecting a uniform 4ohm 
resistance, and uncritical of most amplifiers 
or cable type. For extended high power 
drive, 4ohm rated amplifiers are a sensible 
choice. 

··"-Y#�������--­
CONCLUSION 

Our original samples were premature, and 

revisions made to subsequent UK produc­
tion have resulted in significant improve­
ments. The bass now sounds more open 
and better integrated with the midrange, 
while the latter also has more body. In 
addition the upper-mid hardness has been 
ameliorated, all this with barely a notice­
able shift in the original response curve. 
It remains a touch lively and 'up front' with 
some treble grain, but its merits can now 
assert themselves, and in its current 
production form, the speaker qualifies for 
recommended status. 

Size (height X wi(hh x depth) __ 90 x 28 x 41.5cm 

Recommended amplifier power per channel 

(for 96dBA per pair at 2 metres minimum) _(10)-----:ZOOW 

Recommended placement _floor, away from side walls 

Fre4uency response, within ±3dB ar 2 metres 60Hz-20kHz 

Low frequency rolloff (-6d8 point) at I metre __ 50Hz 

V()ltagc sensitivity 

(ref. 2.83V or I wan inro &>hms at I metre)_92d8/W 

Approximate max sound level (pair) at 2 metres _IIOdBA 

Impedance characteristic (ease uf drive) an easy 4ohm load 

Forward response uniformity ______ ·very g(xxl 

Typical price per pair, including VAT ___ __,.769 

First reviewed: 1984; retested 1985. Raring: Recommended. 
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"Not just a pretty face''* 
Behind the stylish and sophisticated exterior of the Linx Stratos 

system, you will discover the exciting sound of a true professional 
studio performance amplifier. 

The Linx Stratos system encompasses three units - a pre-amp 
and two separate power amps. The pre-amp uses a 'double mono' 
internal design which minimises crosstalk to better than -75 dB. 

This combines with state-of-the-art componentry and a discrete 
FET design to ensure that the signal from your software (disc, tape 
or CD) retains its original stereo imagery. 

The pre-amp then delivers the two signals to the separate power 
amplifier units. These monoblock amplifiers feature high power 
MOSFET designs, with a conservative rating of 120W into 8 ohms, 
and with a reserve capacity able to deliver a staggering 800W of 
real power into low impedance loads. This advanced engineering 
provides the basis for the Linx Stratos performance. 

Result: an astonishingly life-like feeling of depth and breadth 
to the image of the music. A dynamic response that re-creates both 

the energy and the sensitivity of every performance. And a clarity 
that allows you to relish the finest expressions of the performer's 
intention. 

The Linx Stratos system is handsomely presented. The pre-amp 
has six laser-cut finger controls that activate a microprocessor 
behind the elegant black perspex fascia, highlighted by illuminated 
indicators which brighten when the particular input or function 
is selected. 

Volume and Balance controls complete the instrumentation. 
And a comprehensive user's manual ensures that you know how to 

get the best from the Linx potential. 
You can immerse yourself in the Linx Stratos experience at the 

leading specialist retailers listed below Make sure you hear the 
Linx difference before you make any amplifier purchase. 

Once you've heard it LiN)( 
LINX STRATOS 

����� -you'll know! 

* Hl Fl Anst�X�rs, April 'lfJ 
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guidance on matching and setting-up. 
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MAGNEPLANAR MGIIIa 
ABSOLUTESOUNDSLTD.42 PARKSIDE,LONDONSW19. TEL:Ol-947 5047 

S 
till one of the largest and most 
expensive models in this survey, 
the MGllla is a recent, high 
level introduction to the US­
made Magneplanar range of 

open-back planar speakers. Its recent claim 
to distinction is the incorporation of a 
tweeter forming a line source almost the 
full height of the speaker, nearly two 
metres. The tweeter and the other panel 
elements are 1.5 metres high. 

As the name 'Magneplanar' implies, the 
speakers are magnetically driven (not 
electrostatic) and have voice coil windings 
laid out over the entire surface area of the 
thin plastic film driver diaphragms. 

In this three-way model, the mid is 
handled by a high definition film element 
covering approximately 30Hz to 6kHz. 
Below 300Hz, the bass radiator takes over, 
this more robust film element occupying 
more than 50% of the considerable 
radiating area. Being bi-directional, like the 
panel electrostatics, it is also very sensitive 
and will benefit from a large room, 
standing well clear of the rear wall - 1.5 
to 2.0 metres is a starting point. 

The mid and treble units are fused 
separately while the crossover used very 
high quality components. During test I 
found the system a little bright and 
replaced the treble fuse with a 1.8ohm 10 
watt resistor, an alternative now approved 
by the manufacturers. 

SOUND QUALITY 
Auditioned (using the L8ohm resistors) the 
MGllla excelled on our tests. With a fine 
sense of scale and perspective, it also 
handled dynamic contrasts well, and was 

liked on both simple and complex ma­
teriaL Detail was extremely good, the treble 
clear and open, the mid sweet and natural, 
while the bass was articulate, informative 
and almost tactile on percussion. Low bass 
was pretty good if not really outstanding. 
Stereo focus was surprisingly good for a 
large panel and it seemed uncritical of 
either listening position or vertical axis. 
It gave a spacious, relaxed impression, free 
from the usual wooden, horny or other 
speaker colorations. Tonally it was con­
sidered a touch heavy in the upper bass, 
but remained very tuneful even here. It was 

consistently faithful to a wide variety of 
source and made even budget amplifiers 
sound good! 

.......... LAB REPORT••-­
The MGI/la, like other large panel 
speakers, does not obey the inverse square 
law and hence the 1 metre sensitivity was 
not too helpful, here averaging around 
85dB. At a 3 metre position it sounds more 
like 86dB/W, an average sensitivity. Power 
handling was up to 300W programme 
allowing levels for a stereo pair of up to 
105dB, a substantial if not deafening level. 
Pair matching was very good, with the 
-6dB point estimated at 35Hz. 

The axial frequency response suggested 
a gently falling output with rising fre­
quency, though this did not fairly represent 
the per�eived output at the listening 
distance. ±2.5dB sufficed for 80Hz to 
18kHz, a pretty smooth result. Out at 
2 metres the family of off-axis responses 
were surprisingly good, and while some 
variation appeared at each axis, a fair 
representation of the speaker's overall 

output was still apparent. The treble 
dispersion was particularly good from the 
narrow ribbon tweeter. 

Moderate distortion was evident at low 
frequencies, but above 150Hz distortion 
was particularly good, especially third 
harmonic, and it was quite exceptional at 
86dB. Compression measured a very low 
0.03dB, with negligible intermodulation, 
while the impedance was uniformly low. 
With 1.8ohms added in place of the treble 
fuses, it did not fall below 4ohms, and 
averaged a 5ohm load, mainly of a resistive 
nature. 

Room averaged, the MGIIIa demon­
strated a fine overall balance though the 
bass was not as uniform as some box 
systems, partly due to room reflection. The 
treble rolloff was smooth and gradual, as 
it should be. 

MAGNEPLANAR 

SMGa 

T
this model, the 'small' 
Magneplanar, sells for £697 in 
the UK and as such, finds 
itself in company with models 
such as the Celestion SL600 

and the Spendor SP 1. An open panel 
design, using stretched thin diaphragms, it 
loosely fits the market position of the old 
Quad electrostatic; but as with other 
Magneplanar models, the working prin­
ciple is magnetic, not electrostatic, and 
thus no power supplies or matching trans­
formers are required. The motor coil is 
dispersed over the surface of the dia­
phragm, energised on one side by an open 
array of bar magnets - this is a single-sided 
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rather than push-pull design. 
Rated at an almost uniform 4ohms 

impedance, this speaker uses two radiator 
elements arranged as vertical strips, with 
the 200mm wide bass section operating to 
550Hz, while the 20mm wide mid/treble 
unit takes the upper range. Element height 
is 1 metre, so there is still a substantial 
radiating area. Designed for floor standing, 
with rear supports which are adjustable for 
listening angle, this is a speaker which 
needs to be very carefully sited to get the 
best results. Almost by definition the 
results of the blind listening test will be 
compromised by the difficulty of arranging 
the optimum position for all panellists. 

Despite the above reservations the 
SMGa performed pretty well on blind 
auditioning, though the results did vary 
according to the panellist and his position. 

D s p E A K 

T he panel commented that the speaker 
sounded 'big' and effortless and handled 
power well; low bass was deficient while 
the upper bass was rather bloated. Tonally, 
the midrange was rather dim and with a 
downtilted character with increasing fre­
quency. The presence range was muted 
while the treble was uneven in places, 
almost to the point of 'phasiness'. Colora­
tion in the box or cone sense was delight­
fully absent and in this area it sounded very 
natural. It played tunes well in the bass 
despite its uneven character, and the 
impression was of an easy forgiving nature, 
not really to be regarded as accurate, but 
nice to live with. 

With a solo listener, and the speakers 
optimally positioned, good but not out­
standing levels of stereo focus could be 
obtained. 

E R s 

MAGNEPLANAR MGIIIA 

CONCLUSION 
While not accurate in the monitoring 
sense, the SMGa offered high power handl­
ing, a true open-backed non-boxy sound, 
plus low distortion. Tonally rich, in the 
right room, it provided a satisfactory 
musical experience, with more than a hint 
of the MGII!a. Purely on test result, this 
speaker merits a 'worth considering' -
though some would give a recommenda­
tion on its other merits. A well set-up 
home trial is suggested prior to purchase. 

The MGII!a is a true audiophile loud­
speaker, of excellent sound quality. It has 
set new standards for stereo performance, 
clarity and depth for the price, while its 
generous acoustic scale and dynamic range 
helps to convey much of the original 
character of the recorded performances it 
reproduces. A purchaser in this elevated 
price range should seriously investigate the 
MGI!Ia, and it must be recommended. 

��TEST RESULTS�� 
MAGNEPLANAR MGllla 

Size (height X width x depth) ___ ! SO x 62 x 38cm 

Recommended amplifier power per channel 

(for 96dBA per pair at 2 metres minimum) _(25)-300W 

Recommended placement ____ well clear of walls 

Frequency response, within ±3dB at 2 metres 70Hz-19kHz 

Low frequency rolloff ( -6dB poinr) at I metre __ 35Hz 

Volragt= sensitivity 

(ref. Z.83V or I wan into 8ohms at I metre) 84-86dBIW 

Approximate max sound level (pair) at 2 metres _l06dBA 

Impedance characteristic (ease of drive) an easy 4ohm load 

Forward response uniformity ______ very good 

Typical price per pair, including VAT 2882 

First reviewedo MGIII, 1984; SMGa, 1985. Ratingo MGllla, 
Recommended; SMGa: Worth Considering 
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good equipment 

the foundation of a good music 

system 

from 

Hampshire Audio Ltd 

We stockj selected items for: 
Aloi, Audiolab, A&R , Ariston, 
Audio Technica , B&W, 
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MISSION 770 FREEDOM 
MISSION ELECTRONICS, STONEHILL, HUNTINGDON PE18 6ED. TEL: (0480) 57477 

L
atest in a long line of 770 
models, the 'Freedom' uses 
specially built drivers. Enclosure 
volume remains unchanged at 
35 litres, bass reflex tuned by a 

moulded multi-aperture port of 55mm 
effective diameter and 23mm deep. The 
custom-built polypropylene bass driver is 
210mm in diameter and has a hard centre 
cap, with a cone flare changing to straight­
sided as the perimeter is approached. A die 
cast frame and generous magnet are used. 
The treble range is covered by a version of 
the SEAS 25mm polyamide soft dome 
which is ferro-fluid damped, and the cross­
over is a 12dB/octave design, with four 
good quality elements plus one resistor. 
The system is hard-wired with good quality 
cable, and 4mm socket binding posts are 
fitted for rear connection. 

Excellently finished in walnut veneer, 
the enclosure is well built, and fitted with 
a single large foam block for absorption, 
with bitumen pads applied to control the 
panel resonances. 20mm thick medite is 
used for the front panel, and the grille has 
a low acoustic profile. The system is 
designed for use on matching low stands. 

--�'!;�� .. � · 

SOUND QUALITY 
We tried the low stands with the speaker 
backed to the wall but felt the coloration 
was more severe in the lower midband. 
Good results were however obtained using 
our 42cm high stands when the 770 scored 
average in the auditioning. Mixed reactions 
were obtained; this speaker appears to have 
a distinctive character which can appeaL 

It sounds highly transparent, crisp and 
clear, revealing much detail and the natural 
acoustic of recordings, and brings the 
performers closer to the listeners. 

Bass was dry, with the midrange some­
what forward, which produced for example, 
a 'clangy' piano sound. Treble was just 
average. Tonally, it was a bit small and 'thin' 
sounding and when driven really hard 
above 200W, the sound was 'abrasive' 
suggestive of crossover saturation. However, 
at decent levels it suited rock programmes 
very well, with a punchy beat and as one 
panellist put it, 'plenty of go'. 

���LAB REPORT�--
The axial reference response showed a high 
9ldB/W sensitivity with a slightly 
restricted bass, reading -6dB at 55Hz. The 
grille has little effect, which was good , 
while the pair matching was also good, at 
within ±0.75dB. Out at 2 metres, ±2dB 
limits sufficed for a 70Hz to 20kHz fre­
quency range, while the drivers seemed 
well integrated, with consistent off-axis 
responses. Both axial traces did indicate an 
upper mid plateau, 600Hz to 1.6kHz, and 
the overall balance was a touch 'forward'. 

Dipping below 6ohms in the treble range, 
the speaker in other respects averaged an 
8ohm impedance, and should not present 
any load problems to an amplifier. Its 
lSOW power handling means that a pair 
of 770s will produce upwards of 107dB in 
a room and they 'will probably actually 
sound louder than that! 

�,:e:�j:����f.!:�.o·c. 
CONCLUSION 

The 770 has its own virtues - dynamic 
impact, an up-front clarity, and an ability 
to be used close to the walL Good 
engineering plus a farly good panel rating 
also apply here. It just retains a recom­
mendation with the qualification that it 
should be carefully auditioned to ensure 
that it is the 'right one' for you and your 
system; classical music enthusiasts are 
likely to favour the 770 less than rock 
specialists. 

Size (height x width x depth) ___ 61 x 21 x 30cm 

Recommended amplifier power per channel 

(for 96dBA per pair at Z metres minimum) _10-\SOW 

Recommended placcment _____ �on high stands 

Frequency response, within ±3dB at 2 metres 60Hz-20kHz 

low frequency rolloff (-6dB point) at 1 mcne __ 55Hz 

Voltage sensitivity 

(ref. Z.83V or 1 watt into 8ohms at I metrc)_91JB/W 

Approximate max sound level (pair) at Z metres _107dBA 

Impedance characteristic (ease of drive) ____ _g•ond 

Forward response uniformity very good 
Typical price per pair, including VAT ___ __,_380 

First reviewed: 1984. subse4_uendy retested. Earlier 770, first 
reviewed 1979; 7705, 1983. Rating: Recommended (non-rock 
use, Worth Considering). 
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QUADESL-63 
QUAD ELECfROACOUSTICS L TD, 30 ST PETERS ROAD, HUNTINGDON PE18 70B. 

TEL: (0480) 52561 

D
evelopment work on this 
design started, as the model 
number suggests, as long ago 
as 1963, though it did not go 
into production until 1981. 

In the '63, the old Electrostatic's problem 
areas, namely directivity, bandwidth 
sensitivity, power handling and amplifier 
loading, have all found at least partial solu­
tions, albeit at a high price. 

A single large-area damped plastic film 
diaphragm has been electrostatically 
energised to operate as a phased array of 
eight concentric elements, and the 
emerging wavefront is an approximate 
simulation of the radiation from a 
theoretical point source 30cm behind the 
centre of the panel. A high voltage delay 
line feeding the multiple elements 
incorporates compensation for the clamped 
boundary of the diaphragm, and also 
equalisation for the axial frequency 
response. The size and apportionment of 
frequency range and delay to the elements 
allows control of directivity, which is 
adjusted to give a smooth and uniform 
decay at increasing off-axis angles. But it 
should still be borne in mind that the 
directivity of the '63 is poor by compari­
son with the best moving-coil designs, and 
that the speaker remains rather critical of 
listening angle. 

The latter characteristic presented a 
problem on tests, since in the modest con­
fines of my listening room only two of the 
six Quad panellists could be in the 
optimum zone, and when used as suggested 
on the floor at our ty pical 3-3.5m listening 
distance, the main axial treble response was 
directed nearer to their chests than their 
ears. Accordingly, the speakers were 
elevated by about 20cm on open stands and 
marginally tilted back wards. Further 
auditioning was also conducted with solo 
listeners to augment the panel's subjective 
data. 

The Quad 63 is a bipolar design which 

generates regions of acoustic power fore and 
aft, but is suppressed in the sideways 
directions. In consequence a rather 
different drive of room reverberation results 
compared with small box speakers which 
are considerably more omni-directional. 
Thus even if the Quad did provide an 
identical axial frequency response to a low 
coloration moving-coil model, it would not 
sound the same due to the significantly 
different room reverberation tonal balance. 

SOUND QUALITY 
At risk of appearing to make excuses for 
the 63, the subjective data did partly reflect 
its directionality, and side positioned 
listeners were not well served. Prolonged 
solo sounds suggested that to some extent 
the sound was something of an acquired 
taste, and that if its particular qualities 
appealed, these could assume such over­
riding importance that no other model 
would suffice. On first hearing however it 
can sound somewhat 'dead' and 'clothy' 
due in part to the loss of reverberant energy 
in the upper frequencies when compared 
to a conventional speaker. A trace of a 
' whistly' quality in the extreme treble was 
audible to a few keen-eared listeners, while 
the sweetness and integration of the 
mid/treble band at first lends a dim impres­
sion until experience shows that the 
necessary treble detail still exists but in an 
unusually natural form. 

Listeners accustomed to a dynamic and 
punchy bass of good power handling, par­
ticularly on rock-oriented programme, 
found the 63 disappointing since it could 
not play very loud, and the bass power, 
though more extended than an LS3!5a, was 
little greater. Without the 'liveness' and 
'excitement' of some of the better box 
systems, it at first appears to lack detail and 
transparency. But prolonged listening 
showed that this was due to the misleading 
frequency balance, and that on axis superb 
image depth as well as detail were apparent. 

E R s 

Respectable scores were nevertheless 
achieved throughout the sessions. 

......... LAB REPORT··--
The sensitivity reading was not comparable 
with a normal speaker due to the doublet 
directivity, and furthermore, the 1 metre 
reference response was theoretically too 
close, risking proximity and integration 
errors. Approximation or not, the reading 
was below average at 84dB/W, the reference 
response meeting ::!:: 2dB limits between 
50Hz and 9kHz, outside of which some 
irregularities were charted which could not 
be wholly blamed on proximity, as a 2m 
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and 3m-distance frequency response check 
verified. 

Averaged in VJ-octave bands at 2m, the 
speaker demonstrated a superbly even mid 
and low range response, with some mild 
'lumpiness' above 5kHz. The response 
sensitivity to axis was shown by a measure­
ment just 7.5 ° off-axis vertically, which 
revealed more than a SdB loss above 
12kHz. The output decayed much more 
than average off-axis, but the decay pattern 
was exceptional in terms of consistency and 
evenness. In practice the bass roll off point 
was indeterminate, depending on the 
listening room boundaries and in particular 

D s p E A K 

the distance to the rear wall (with zero bass 
when placed against the latter). In open 
air or in large rooms 34Hz -6dB is 
possible, but at a modest acoustic level. 

While not as kind a load as Quad 
suggest, the speaker should not cause most 
amplifiers too much trouble, but when the 
speaker is heavily overloaded it protects by 
a short-circuit 'crowbar' which may damage 
some amplifiers and dips to 3.5ohms were 
recorded at 50Hz and 10kHz. Above 60Hz, 
even at a full 96dB, the distortion 
performance was superlative, though the 
'63 would not accept inputs over 30W or 
so below this frequency without diaphragm 

E R s 

rattling. Above 100Hz the distortion was 
10-100 times better than usual but due to 
the speaker's protection circuit compression 
occurred at a 100W peak input; however 
at SOW, just 3dB less, the pulse reproduc­
tion was simply too perfect to register 
measurements. 

CONCLUSION 
Since our original review minor improve­
ments have been made to this speaker, 
notably considerably revised protection 
circuitry, allowing louder and better repro­
duction of bass transients. While not a 
powerhouse, it does at least now do re­
spectable justice to the bass on rock 
materilll, particularly if this is digitally 
derived and hence free of overhang or 
subsonic excitation. Fully re-auditioned for 
recent editions, it achieved very respectable 
scores, especially on digital master 
programme. 

The Quad has uniquely musical qualities 
through the vital mid registers, and de­
serves auditioning on high quality material 
if its blend of strengths and weaknesses are 
to be fairly assessed by the intending 
purchaser. The results continue to justify 
a Choice recommendation despite the 
elevated price. 

411�TEST RESULTS�� 
Size (heighrxwidrhxdcpth) _____ 93x66xl7cm 

Recommended amplifier power per channel 

(for 96dBA per pair at 2 metres minimum) _(25)-IOOW 

Recommended placement _on open stands clear of rear wall 

Frequency response, within ±3dB at 2 metres 40Hz to 18kHz 

Low frequency rolloff ( -6dB point) at I metre __ 34Hz 

Voltage sensitivity 

(ref. 2.83V or I watt imo Sohms ar I metre)_84dB/W 

Approximate max sound level (pair) at 2 metres_99dBA 

Impedance characteristic (ease of drive) _fairly difficult 

Forward response uniformity ood* 

Typical price per pair, including VAT 1338 

*see text 

First reviewed: 1981 (reassessed for each subsequent issue). 
Rating: Recommended. 
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ROGERSLS7 
SWISSTONE ELECTRONICS L TO, 310 COMMONS IDE EAST, M ITCH AM, SURREY. TEL: 01-640 2172 

R
ogers' LS7 is a fairly compact 
stand-mounted system, with 
an internal volume of 30litres. 
The excellently finished 
parted enclosure is construc­

ted of l2mm bituminous damped MDF 
with a reinforced 19mm-thick MDF front 
baffle. 

The bass/midrange unit has a nominal 
diameter of 200mm, and uses a generous 
magnet, a high-power voice coil and a 
patented polypropylene cone possessing 
the classic BBC profile. A selected version 
of the Celestion HF 1000 soft-dome 25mm 
tweeter covers the remaining frequency 
range. Internal wiring is to a high standard, 
the LS7 typifying Rogers' traditionally fine 
workmanship. 

····��·�'1U"' '-

SouND
'• QUALITY 

The panel were highly impressed by the 
LSl. It was felt to be tonally accurate and 
well balanced, with an extended and 
uniform frequency response. Good in­
strumental detail was preserved throughout 
the frequency range, while coloration was 
held to a consistently low level. 

Stereo images were spacious, focused and 
full of the intended recorded-acoustic 
detail. Images also demonstrated impressive 
depth, with an almost cry stalline 
transparency. 

The LS7 provided good extension in the 
bass, and while they seemed slightly 
'leaden' footed here, powerful and clean 
articulation were in evidence. The sound 
was consistently clean and free of boxy 
effects. 

Very mild criticisms were recorded 
concerning a slight edgy and sibilant 
treble, with a mild vocal chestiness but 
neither was of much consequence. The 
speaker gave fine results on analogue 
sections but clearly excelled on the digital 
programme. 

·-�<��LAB REPORT��i�•-­
The LS7 showed fine pair matching when 
measured at 1 metre, the axial response 

disfigured by a notch at and removal 
of the grille gave better results. The well­
damped bass response was uniform and well 
balanced in character, extending to 48Hz, 

-6dB, which was fine for the size of 

enclosure. Sensitivity was above average at 
88dB/W, and an impressive 200W power 
capacity was established. Maximum sound 
levels of 106dBA were possible from a 
stereo pair, while as little as lOW would 
give interesting results. The sensitivity was 
not compromised by the impedance, which 
showed only a minor dip at 8kHz, with a 
mean value of lOohms, thus making the 
LSl a very good amplifier load. 

ROGERS LS6 

T
he newer LS6 slots in below 
the established LS7, and offers 
a similar basic package in 
terms of size but at a lower 
price of little more than 

£200. A newly developed polypropylene 
cone is used for the bass/midrange unit, this 
built on a steel frame and fitted with a 

generous magnet. The treble is handled by 
a 19mm soft plastic domed SEAS unit, 
crossing over at around 3.5kHz. Standing 
51cm high, this speaker is suited to free 
space mounting on solid stands, like the 
LS7. The 23 litre enclosure is reflex tuned 
to 50Hz by a 50mm diameter port. 

Scored with greater 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, and good width as well as 
image focus were observed. 

Quite lively and dynamic, coloration was 
generally low though the bass lacked attack 
and real extension while the upper treble 
could sound grainy on occasion. It handled 
high powers well, showing a convincing 
superiority here over the LS2, but not quite 
reaching the standard set by the LS7. 

� --;e���������-� 
CONCLUSION 

With its neutral balance, smooth response, 
fine stereo and a consistent off-axis 
uniformity, the LS6 also provided low 

distortion as well as good power handling 
into the bargain. 

Clearly 'digital ready ', the LSl in its latest 
form provides a remarkably well-balanced 
subjective and objective performance. All 
aspects of sound quality such as extension, 
balance, stereo clarity and coloration were 
very good, while technically speaking it 
was easy to drive, low in distortion, 
sensitive, and consistent as regards 
frequency. Though now above our 'Best 
Buy' price limit, the LS7 remains a strongly 
recommended speaker. 

�"�TEST RESULTS��· 
ROGERS LS7 

Size (heighrxwidrhxdeprh) ____ __,6x27x28cm 

Recommended amplifier power per channel (for 96dBA 

minimum per pair at 2 metres) _____ (10)-200W 

Recommended placement ______ open stands 

Frequency response, within ±JdB at 2 metres55Hz to 18kHz 

Low frequency rolloff (-6dB point) at I metre __ 48Hz 

Voltage sensitivity 

(ref. 2.83V or I wan into 8ohms at 1 metre) __ 8&16 

Approximate max sound level (pair) at 2 metres _l06dBA 

Impedance characteristic (ease of drive) ___ very good 

Forward response uniformity ______ •very good 

Typical price per pair, including VAT ___ _,.335.50 

First reviewed: LS7, 1983 {retcsted for subsequent editions); LS6, 
1985. For full lab report on LS6, see issue 41. Rating: 
Recommended. 
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SPENDORAUDIOSYSTEMSLTD, UNIT 12 , STATION ROAD INDUSTIAL ESTATE, HAILSHAM,SUSSEX BN27 ZER. TEL: (0323) 843474 

W
ith the original BCJ 

and its virtual successor 
the SP 1 well estab­
lished, 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 SPJ and 
sharing that fine model's ZOOmm poly­
propylene coned bass-mid unit, we have 
the SP2. The treble is handled by a special 
version of the established Scan 02008 

tweeter, a 19mm soft dome offering a 
superior performance, and in this case, 
ferro-fluid damped. Optimum positioning 
is in free space, on 40-50cm high stands. 

The finely veneered enclosure is 
critically balanced by an optimum choice 
of chipboard grade and thickness, the 
panels bitumen damped internally. This is 
a reflex loaded design, tuned to 33Hz, and 
the ducted port is internally damped by a 
foam lining, this absorbing the energy due 
to higher resonant modes in the duct. . 

. .. - -=��;r.m��····--

SOUND QUALITY 
On test the SP2 achieved a very high 
ranking position, only a little behind that 
of the SPJ. 

Stereo images were well focused, and 
showed very good width and depth. Well 
balanced tonally, the response sounded 
very uniform, though with a touch of 

softness in the low bass, the latter showing 
good extension. In the upper mid, a hint 
of hardness was noted, plus slight wispiness 
in the high treble. 

In the Spendor tradition, the SP2 offered 
a highly articulate, detailed midrange. 
Dynamics were presented well, the system 
sounding open and relatively uncoloured. 
Just a touch of boxiness was present in the 
low midrange, but even this was much less 
than usual. 

--�LAB REPORT�f�---
Reference sensitivity was about average at 
87dB while the axial frequency response 
showed a highly uniform characteristic, 
±2.5dB 50Hz to 15kHz. The bass was well 
extended, reaching 45Hz, -6dB. 

A minimum power rating of 15W was 
indicated while it coped with up to 150W 
peak programme, the latter generating 
decent sound levels of 104dBA from a pair 
in a typical room. The impedance curve 
showed an easy load, aiding the sensitivity 
in amplifier terms. 

At 2 metres, the ±3dB response was 
wide at 48Hz to 20kHz, with the set of 
forward responses showing quite excellent 
uniformity. A slightly down-tilted response 
was seen, this typical of subjectively well 
balanced compact box systems. In the 
listening room the speaker showed an even, 
well balanced characteristic with good 
power down to 30Hz. Integration was very 

good through the frequency range. 
At the high 96dB sound level, the dis­

tortion 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 %, 
these both fine results. 

-·,•:!3.�����!!¥·--­
CoNCLUSION 

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 natural, extended re­
sponse, low coloration, wide dynamic 
range, easy amplifier loading and very fine 
stereo, the SP2 is a class winner and is 
strongly recommended. 

Size (heightxwidthxdepth) _____ 50x26x30cm 

Recommended amplifier power per channel (for 96dBA 

minimum per pair at 2 metres) _____ (IS)-ISOW 

Recommended placement _____ rigid open smnds 

Frequency response, within ±3dB <U 2 metres48Hz to 20kHz 

Low frequency rolloff (-6dB point) at I metre __ 45H2 

Voltage sensitivity 

(ref. 2.83V or I watt into Sohms at I metrc)_87dB/W 

Approximate max sound level (pair) at 2 metres �104dBA 

Impedance characteristic (ease of drive) ___ very good 

Forward response uniformity ______ excellent 

Typical price per pair, including VAT ____ £390 

First reviewed: SPZ, 1985; SPI, 1984. For full lab report on 
SPI, see issue 41. Rating: Recommended. 
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TANNOY VENUS 
T A NNOY PRODUCfS LTD, THE BILTON CENTRE, CORONATION ROAD, CRESSEX IND ESTATE, HIGH WYCOMBE, BUCKS. TEL: (0404) 450606 

T
annoy's Mercury is an estab­
lished 'Best Buy' speaker; in 
a higher price and quality 
category, the Venus is similarly 
sized, though with an inter­

nal volume of around 30 litres as against 
the Mercury's 19 litres, and it comes in a 
real walnut veneer finish. It has a 
substantial 6cm diameter and 6cm deep 
port, reflex tuning the enclosure to 48Hz. 

Both drivers are made by Tannoy and 
comprise a 25mm plastic dome tweeter 
with a 210mm bass/midrange. The latter 
has a generous magnet, the whole being 
built on a steel frame with critically flared 
polypropylene cone. 

The sturdy enclosure is built of 19mm 
chipboard, bitumen damped with interior 
absorbent. The drive units are 'time 
aligned', in that the treble signal passes 
through a time delay network to syn­
chronise it with the midrange, while the 
crossover is a basic 12dB/octave type; 
including the time delay network, a total 
of 16 elements are employed. The 9mm 
thick grille panel is unrebated and is 
probably best left off to get the best results. 

SOUND QUALITY 
Scoring a substantial 'good plus' the Venus 
has done well on audition. It was felt to 
be well balanced, with an extended wide 
range response, with a touch of bass excess. 
Coloration was comparatively low, while 
the sound was considered 'open' although 
it stayed 'sweet'. A touch of grain was 
occasionally noted in the treble. 

The stereo imaing was fine, the speaker 
demonstrating good perspectives with fine 
depth and ambience as well as good focus 

and stage width. Coloration was 
comparatively low, with just a touch of 
'plastic cone' and some mid boxiness. It 
handled high sound levels well, surviving 
a respectable 300W peak programme and 
it still sounded civilised and well 
controlled. 

_... •••. LAB REPORT••--
This speaker demonstrated an average 
sensitivity of 86.5dB/W. Low frequency 
rolloff was at 47Hz, good for the size and 
price, while pair matching was also good, 
with just an absolute difference of just !dB 
overall. The axial response was quite 
smooth, and better still with the grille 
detached. A mildly downtilted response 
was indicated, the overall trend meeting 
±2.5dB limits from 50Hz to 20kHz, grille 
detached. 

With a 200W power handling maximum 
sound levels of 104dB should be possible 
from a stereo pair, particularly as the 
impedance does not fall below 6.4ohms, 
allowing an 8ohm rating for this well 
balanced design. Driven to 96dB, 
distortion was higher than expected, 
though still mainly innocuous second 
harmonic. At a reduced 86dB level, it 
improved to a 'satisfactory' level. 

Out at 2 metres, the off axis response 
showed excellent integration with the 
benefits of time alignment fully realised. 
This was as perfect a medium-sized two way 
as I have seen. 

CONCLUSION 
Smooth and sweet was the panel's 
impression of this well finished and 
carefully built loudspeaker. It does most 
things pretty well and is also easy to live 
with. Its subtlety and good stereo pleased 
the panel, whose scores suggested that Best 
Buy rating is appropriate. 

• • TEST RESULTS�� 
Size (hcighrxwidrhxdepth) __ __ _c> 3X30.Sx27cm 

Recommended amplifier power per channel (for 96dBA per pair 

�t 2 metres minimum) _______ (15)-JOOW 

Recommended placement ______ on open stands 

Frequency response, within ±3dB at 2 metres 48Hz-20kHz 

Low frequency roll off ( -6dB point) at I metre __ 47Hz 

Voltage sensitivity 

(ref. Z.83V or I watt into 8ohms at I metre) _86.5dB/W 

Approximate max sound level (pair) at 2 metres _106dBA 

Impedance characteristic (ease of drive) ___ very good 

Forward response uniformity ______ excellem 

Typical price per pair, including VAT ____ _-.269 

First reviewed: 198_5. Raring: Best Buy. For full lab report on 
Mercury, see issue 41. 
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WHARFEDALE 708 
WHARFEDALELOUDSPEAKERS L TO, SANDLEAS WAY, CROSSGATE, LEEDS LS15 8AL. TEL: (0532) 601222 

A
high-quality compact 
design, this loudspeaker 
heads in the direction of 
the Celestion SL6, with 
some of the technology of 

the '600 thrown in as well. Wharfedale use 
a 200mm polypropylene bass/mid unit 
driver, this covering built on a self-locking 
diecast chassis. 

A 12dB/octave crossover divides the 
range, feeding the higher frequencies to the 
19mm alloy dome tweeter. This new 
Wharfedale unit gives an exceptional 
response, free from breakup until its first 
upper resonance at about 45kHz. 

The enclosure is very light and non­
resonant, built of a 25mm thick foam-cored 
sandwich with melamine laminate outer 
skins. The entire volume of 14 litres is filled 
with highly absorbent acoustic foam to 
reduce sound transmission from within the 
enclosure to the outside. There is no grille. 

SOUND QUALITY 
Scoring favourably on blind auditioning, 
the sound quality of the 708 matched its 
price. Coloration in the traditional sense 
was very low, though some residual panel­
associated 'warmth' was evident in the low 
mid range. 

Stereo focus was to a high order with 
good representation of depth and 
ambience. Tonally it was accurate, if a 

touch rich, and musically proved capable 
of representing the scale and tonal balance 
present in the recording. 

A good frequency range was observed 
with fair bass present to low frequencies. 
The upper bass was firm and played tunes 
well while the treble was limpid, smooth 
and unexaggerated. Decent power levels 
were handled well with good clarity and 
dynamics. 

--•••LAB REPORT·---
Measured at 1 metre the axial frequency 
response gave a below average 85dB/W 
sensitivity. Given a generous power 
handling of up to 150W, satisfactory 
maximum sound levels of 102dBA were 
within reach. A minimum power of 25W 
per channel is our suggestion. The bass 
rolloff was 54Hz, -6dB, which is average 
for the size, but it was nicely damped. 

On the median axis, the response 
showed some ripples from 5-7kHz, this 
somewhat variable with axis. When 
averaged at 2 metres, the 70S's output 
looked good in the lateral plane but dipped 
sharply in the crossover range at 15 ° above 
axis. Clearly a decent stand height is 
essential, 40-55cm. A 60Hz to 15kHz 
frequency range fitted ±3dB limits, the 
overall effect being smooth, and gently 
downtilted with increasing frequency. Not 
falling significantly below 6ohms, this 

speaker was classed as a relatively easy 
amplifier load. In-room, the response was 
extended with good upper range control. 
Some mid dominance was evident from 
this measurement. 

CONCLUSION 
Wharfedale have a respectable achieve­
ment in the 708. Offering a fine stereo 
performance it has a 'classical' tonal 
balance. Ideal for free space mounting on 
high quality stands. In its price class, the 
value rating on lab and listening tests 
indicated a strong 'worth considering' 
verdict, though I now feel it should be in 
the recommended class on grounds of its 
relaxed musicality. 

� � TEST RESULTS�� 
Size (height X width X depth) ____ •49x25.5xl2cm 

Recommended amplifier power per channel (for 96dBA 

minimum per pair at 2 metres) (25)-ISOW 

Recommended placement on stands 

Frequency response, within ±JdB at 2 metres 60Hz to 15kHz 

Low frequency rolloff (-6dB point) at I metre __ 54Hz 

Voltage sensitivity 

(ref. 2.83V or I watt into Bohms at 1 metre)_85dB/W 

Approximate max sound level (pair) at 2 metres _102dBA 

Impedance characteristic (ease of drive) ____ ..g•uod 

Forward response uniformity -------!<'ood plus 

Typical price per pair, including VAT ___ _.t.350 

Firsr reviewed: 1985. Rating: Recommended. 
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Were keen to help you maximise the potential of 
your hi-fi system. So much so that ..,..,eve dedicated 
a group of special numbers to do the job. Along 
with our innovative AT 637 Electronic Stylus 
Cleaner and advanced AT 628 Linear Crystal 
cables you'll find a whole range of items designed 
to both cleanse and tighten up your sound. 
Check out the grand selection at your 
AT Dealer soon. 

(!i'�) audio-technica 
�-./ 

ENJOY ADVANCED TECHNOLOGY 

A&R 
AUDIOLAB 

,....... .................. '""""-'""'--� 8 & w 
·�--r---r--r----1 CELESTION, CREEK 

DUAL 
LINN PRODUCTS 
HEYBROOK 
SYSTEMDEK 
REVOLVER 
NAKAMICHI 
KEF 
AUDIO TECHNICA 
ETC ... 

An expanding group of 'me' and 'mm' 

cartridges with linear crystal technology 
(LC-OFC) plus the advanced Micro Linear 
stylus that's the closest profile yet to the original 
record cutter head. 
Only at selected AT dealers. 
For locations call 0532 771441. 

(�) audio-technica 
ENJOY ADVANCED TECHNOLOGY 
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YAMAHA NSlOOOM 
YAMAHA ELECfRONICS (UK) L TD, YAMAHA HOUSE, 200 RICKMANSWORTH ROAD, W ATFORD, HERTS W01 7JS. TEL: (0923) 33166 

T
he Yamaha NSJOOO was in 
fact originally reviewed several 
years ago in the first issue of 
HFC Loudspeakers (1976), 
when the author, Angus 

McKenzie, purchased a pair for high level 
monitoring. Though it had been retested 
for subsequent editions, we nonetheless felt 
that the Yamaha 'flagship' should again be 
completely reassessed, and very worthwhile 
this proved to be. 

The NSJOOO is a relatively compact, 
superbly-crafted three-way sealed-box 
speaker, of a highly rigid and braced 
construction, with an exterior black paint 
surface that is best described as 'piano' 
finish. Working best on strong stands, it 
can also be placed near, but not too close 
to the rear wall; 30cm is about right. 

The bass driver is a top-class 300mm 
pulp cone unit, built on a die-cast alloy 
frame and employing a massive motor 
system. The protective grille over the bass 
driver rings a little, and fussy owners could 
discard them, as we did for our tests. The 
mid and treble units, 85mm and 30mm re­
spectively, are Yamaha' s unique ultra-hard 
bery lium dome units, both fitted with front 
phase correctors. Level controls are also 
provided for mid and treble, and we ob­
tained the best balance and curves with 
mid at '-2' and treble '-1'. 

A high-quality, high-power crossover 
divides the frequency range at around 
600Hz, and 5kHz, with spring clips for 
electrical connection at the rear of the 
speakers. 

--�-'�.,.---

SOUND QUALITY 
This speaker has historically attracted some 
censure, notably on analogue-based pro­
gramme. Past criticisms included a bass 
that was too damped and dry, with a 
somewhat coloured mid and a treble that 
was a trifle fizzy and uneven. However this 
time round, using mainly digital pro­
gramme, the speaker appeared to 'come to 
life', and produced an impressive sound. 
The bass was quite exceptional, with 

superb control and articulation, as well as 
fine depth to formam frequencies. It 
appeared to produce good stop-start 
transients, and was also sufficiently 
transparent to reproduce the natural 
acoustic on many recordings. Stereo images 
were also well focused and a decent depth 
effect was obtained. 

Some coloration was still evident, 
namely a slightly deadened presence range 
with some mid nasality and a trace of 
lispiness and grain to the treble, this 
accentuated on distorted programme. 

On high-quality material however its 
'monitor ' label appeared justified judging 
by the results, and high sound levels were 
also possible, with negligible subjective 
distortion. 

��LAB REPORT�--
A high 90dB/W sensitivity was recorded, 
this being slightly compromised by the 
impedance, which dropped to 4 ohms at 
80Hz. This qualifies the speaker as a fairly 
difficult load. 

System resonance was 35Hz, which was 
lower than the previous samples, and good 
bass extension to 40Hz, -6dB, was 
achieved, with a desirably slow dampened 
rolloff below this point. The axial response 
was pretty uniform at 1 metre but by 2 
metres some 'lumpiness' had crept in 
through the mid treble. Aside from this 
however the forward integration was very 
good over rhe range of measurement axes. 

Turning to a computer-averaged room 
response, the clean extended bass was 

clearly evident, with the treble register well 
shaped; overall quite a balanced result. 

At 96dB sound level, distortion was 
remarkably low, with third harmonic much 
less than 0.1% above 500Hz and second 
averaging just 0.3 to 0.5%, even at lower 
frequencies. At the 86dB level, distortion 
was exemplary, with a further improvement 
in third harmonic, second averaging 0.15% 
above 200Hz, and 0.3% at lower fre­
quencies. This makes it the best in the 
issue as far as distortion results are 
concerned. 

The speaker had a high peak power 
capacity of up to 200W and high sound 
levels were possible from a stereo pair -
up to 108dBA in a typical room! 

<"'"'"".i"Th .. Jb?.:P.<'O"''· · 
CONCLUSION 

The long-lived NSIOOO remains 
competitively priced. Superbly engineered 
and finished, it can provide powerful, 
clean, articulate and extended bass despite 
its compact dimensions, and also sets a 
good standard elsewhere. Stereo images 
were well formed, the distortion was ex­
cellent and available sound levels high, as 
was the sensitivity. Satisfactory on 
analogue sources and really coming into its 
own on digital, the NSJOOO is a worthy 
contender, and the HFC recommendation 
continues. 

��TEST RESULTS;•� 
Size (heighrxwidrhxdepth) ___ 67 .Sx37 .Sx32.5cm 

Recommended amplifier power per channel (for 96dBA 

minimum per pair at 2 metres) ____ (10)-ZOOW 

Recommended placement _30cm from wall on rigid stands 

Frequency response, within ±JdB at 2 metresSOHz to 16kHz 

Low frequency rolloff (-6d.B poim) at I mene __ 40Hz 

Voltage sensitivity 

(ref. 2.83V or 1 watt into 8ohms at I metre)_90d8/W 

Approximate max sound level (pair) at 2 metres _108dBA 

Impedance characteristic (ease of drive) _below average 

Forward response uniformity ______ very good 

Typical price per pair, including VAT ____ J-950 

First reviewed: 1976; reresred 1978 and subsequendy reassessed; 
rerested 1983 and subsequendy reassessed 1984, 1985. Rating: 
Recommended. 
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STATE 

OF THE 

A R T 

lnce 
CD was 

launched three years 
ago, players continue to 

improve and at least 
one or two have begun 
to reach an 'audiophile' 
level of sound quality. 

Martin Colloms charts 
their development. 

E 

W
hen CD players first 
emerged, they were 
greeted with a conflict­
ing mixture of enthusi­
asm and mistrust. Re­

viewers who were keenly aware of the 
technical potential of the digital medium 
tended to welcome the development, 
promising as it did a freedom from record 
wear, the advantage of silent disc surfaces 
and negligible wow and flutter. The labora­
tory specifications for CD were exemplary, 
and figures for frequency response, 
harmonic distortion at normal levels and 
for channel separation were far superior to 
that produced by the analogue or black 
disc. The new silver digital disc with its 
non-contacting laser pickup appears to 
hold all the aces when compared with 
vinyl, where in essence a hard point is 
dragged along a groove pressed in soft 
plastic. 

However, the fact is that black discs will 
remain a considerable market force for 
some time to come. The case for a good 
analogue turntable is still a strong one even 
though interest appears to be waning. The 
casual music buyer, who has an audio 
system as part of his home entertainment, 
may find the relatively limited CD 
catalogue sufficient for his needs. A CD 
player is a logical part of such a system, and 
this is where the major sales are currently 
occurring. However for the serious music 
enthusiast, CD is rather limiting and is 
likely to be so for some time to come. The 
reason is simply that CD factories have yet 
to reach full capacity and demand outstrips 
supply. The record companies are also 
tending to restrict the catalogue to 
guaranteed popular sellers, both classical 
as well as jazz rock, and at the time of 
writing the secure position of a Dire Straits 
album as the best-selling title serves to 
illustrate the point. The committed music 
enthusiast who perhaps already possesses 
a considerable collection of more 
specialised music will find that CD hasn't 
much to offer as yet - even now, the vast 
majority of newly released material is still 
on black rather than silver disc. So while 
the present mass sales prove the success of 
CD, the case for music in its wider sense 
rests at present with analogue. 

A music lover with an extensive col­
lection of black records rightly sees it as 
a valuable investment and will continue 
to value a high performance analogue disc 
playing system. The demand for these 
players will continue to the highest price 
levels, despite some of the minor frustra­
tions we have all experienced with our rela­
tively fragile vinyl recordings. 

Many enthusiasts have simply added a 
CD player to their equipment, taking 
advantage of its easy, non-critical con­
nection to an amplifier. They pick and 
choose amongst the CD catalogue seeing 
it as a longer-term investment. The basic 
price of a CD player is now below £200, 
but the cost of the COs remains rather 
expensive - typically double that of a 
vinyl equivalent. If you are buying records 
at a considerable rate, the cost differential 
soon adds up. Silver disc prices are 
expected to fall eventually but nonetheless 
the prediction is that they are unlikely to 
reach black disc levels for many years yet. 

ISOUND DIFFERENCES. 

F
inally there is the question of 
sound quality. There is a world of 
difference between the average 
vinyl disc player and a good one. 
Probably 98% of vinyl record 

players in use are substandard by hi-fi 
criteria, and even a modest CD player 
would have little difficulty in demonstrat­
ing its audible superiority. However, if a 
carefully selected set of components is set 
up, with proper installation and alignment, 
the results with vinyl can be very good 
indeed - so good in fact, that given the 
best quality recordings, certain audiophiles 
maintain that the finest analogue is still 
superior to the finest CD. Given that the 
best CD players cost between £1500 and 
£2000 this leaves a massive budget for a 
competing analogue player; in fact a 
standard high quality line up, such as the 
Linnlltrok/Karrna, would give the best CD 
player a run for its money at around the 
£1200 level. Yet if black disc is inferior by 
measurement and may well have some 
audible wow on some records, how then 
can it sound superior to CD? 

The answer is not an easy one, but has 
something to do with the youth of CD as 



a medium. Analogue disc has endured for 
decades, and has reached a steady state of 
musical refinement. Designers in CD are 
still learning how to get good results and 
variations between CD players are 
surprisingly great when assessed from an 

audiophile viewpoint. 
A perfectionist may regard even the best 

CD player as very satisfactory rather than 
as a satisfying musical medium. However 
this picture is slowly changing as CD 

players evolve and improve. From the stand­
point established by the best tubed (valve) 
amplifiers, CD sound is said to be closer 
to a middle-rank transistor amplifier, good 
as this may be. 

-·PRICE RANGE-· 

A
t present, fine-sounding CD 

players are available at a 
wide range of prices. It is 
possible to buy the 'budget' 
Philips CDJ50, a model of 

noted sound quality, for as little as £200. 

This could easily be taken as the basis of 
a modestly-priced but good quality system, 
and if you choose wisely, it is possible to 
find machines of increasing quality at price 
breaks of £300 and £450. Up to the £500 

c 0 M p A 

level, it is possible to combine the 
attributes of good sound plus a wide range 
of modern convenience features such as 
infra-red remote control, which will carry 
a full numeric keyboard for rapid entry of 
any desired CD track, together with pro­
gramming facilities to enter tracks in any 
desired order, deleting unfavourable ones. 
Index-search for those special discs is also 
available, this a more elaborate cueing for 
particular sections of extended classical 
works. Readout of total track time and 
individual track times is also possible, 
making recordings easier to judge. 

A few CD machines even have a power 
volume control facility, actuated via the 
remote handset. Such features can be most 
useful and contrast strongly with the 
manual-only operation of top analogue 
turntables. And of course, CD convenience 
also extends to playing times, which can 
exceed one hour, while an LP needs chang­
ing or turning over every 20 to 30 minutes. 

In terms of technology, the cheaper CD 
players tend to employ single time shared 
16 bit digital convertors, the Philips decks 
being the honourable exception with their 
14 bit, four times oversampled decoders. 

c T D I s c-

However Philips and Marantz are soon to 
release 16 bit versions of their more 
expensive players and once launched these 
are expected to make a big impact on the 
market. Preliminary trials even of early sub­
standard prototype samples have been very 
promising. 

Moving up from the lowest priced CD 
decks, those using 16 bit with two times 
oversampling make their appearance, this 
technology led by Yamaha, who have also 
produced a wide range of related players for 
other brands including Sansui, Sanyo, 
Fisher, Audio:fechnica, NEC and TEAC 
among others. 

Sony held back for a while but have now 
introduced their two times oversampling 
system with digital filtering, which they 
have dubbed 'ultralinear'. All their better 
models employ this system right up to and 

including the audiophile-grade CD­

P552/DA-S702 combination. Recently 
other makers have also taken CD more seri­
ously -and are beginning to indulge in the 
use of dual convertors with advanced cir­
cuitry in order to improve sound quality, 
noted examples coming from TEAC and 
Denon. 

-UK ADVANCES-

I 
n the UK, advances in CD quality 
have been achieved by applying suc­
cessful audio design enhancements 
to existing CD player technology. 
Based on Philips mechanisms and 

electronics, Mission, Meridian and Cam-
bridge Audio have all produced individual 
machines at a greater cost, but offering 
superior sound. Mission' s 7000R (14 bit 
four-times oversampled) is a continuing 
winner at £450, while the Meridian Pro 
at £67 5 is reckoned to be the best in its 
price category. 

Sony provide competition here, aided by 
excellent build, finish and facilities, for 
example in such machines as their '302 

(now '303) model at around £500, the 
502ES (£700) and the highly-regarded 
'5521'702 combination at the £2000 level. 
All these have full remote controls. Finally, 
the Cambridge Audio COl, at an 
admittedly steep £1500, is arguably the 
current world-beater in terms of ultimate 
and 'involving' sound quality. 
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completely refitted, Studio 2 effectively 
doubles our demonstration capability 
provides probably the best and most 
comprehensive listening facilities in central 
London.. . ... 
Both studios are booKabl 
your appointment. 
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7000R 
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This remote controlled co player from Mission Offers 
significant advantages over most mass produced players 
from the far east where quality and performance are 
sacrificed on the altar of lower selling prices. This is a 
·no compromise· high performance machine with 
Mission·s own circuitry Incorporated. 
If your want to enjoy the full benefits compact Disc 
don't be seduced by some of the attractively low pri 
around - you usually get what y.ou pay for! come and 
.audition the Mission CD player today. �iii�n 
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in North Buckinghamshire 
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AIWADX-1200 
AIWA (UK) L TO, UNIT 2, DUKES ESTATE, WESTERN A VENUE, LONDON W3 OSY. TEL: 01-993 167 2 

A
midi-sized model, finished 
in satin black, the Aiwa 
DX-1200 incorporates a 
drawer loading mechanism 
which is distinguished by 

its need to insert the disc upside down. 
Providing track number and timing in 

minutes and seconds, both per track and 
for the overall disc, the display also shows 
the required numbers in index mode. No 
numeric keyboard is present, but entry is 
rapid via the forward and back 'skip' 

buttons. Tracks may be set to repeat in their 
entirety on or over selected passages- the 
so-called 'A to B repeat' feature. 

Aiwa's rear panel includes a socket for 
'deck sync' for cassette deck recording, an 
8 pin DIN socket marked 'Digital Out' 
presumably for connection to a computer 
and a connection for the remote control 
unit in Aiwa's matching system. 

The Aiwa design uses a single 16 bit 
shared D/A convertor with 2 X over­
sampling, this similar to the current 
Yamaha models. 7 pole discrete LC filters 
follow the converter's channel separator. 

. - """-'!l'l<���w.s;'·· •.• --

SOUND QUALITY 
Scoring a little below average, the 1200 

proved to be a competent performer, and 
generally set a good CD standard. Critical 
analysis suggested that the upper bass 
lacked a little in definition and attack, 
with the mid register a touch forward and 

two dimensional, with the treble slightly 
brash and exposed. In stereo terms the 
image was a trifle narrowed and softer in 
focus. 

--�LAB REPORT��---
Channel balance was excellent 
throughout, though the frequency response 
did show a small rise to 20kHz, this being 
a maximum of +0.6dB and probably in­
audible. 

Channel separation was also very good 
at typically 97dB. The usual interchannel 
phase difference due to the time-shared 
converter was reduced to 45 ° by the 2 X 

over-sampling. 
At peak level the total harmonic 

distortion was good but unexceptional at 
-98dB, 1kHz and showing -80dB of beat 
noise at 20kHz. However, at reducing 
modulation levels, very good figures were 
displayed showing the full 16 bit linearity. 
This was confirmed by the minor + l.SdB 
level error at a set -90dB. The high 
frequency intermodulation results were 
good, at almost IOOdB down at full level, 
and close to the limit at IOdB below peak. 
Output level was standard at virtually 2V. 
Track access was fairly rapid at 6.5 seconds. 
Mechanical noise was moderate and the 
machine performed excellently on the 
error correction tests. 

Spectrum analysis for the -IOdB two­
tone intermodulation did show a poorer 
than average performance on aliasing -
the upper difference tone at 24kHz was 
only 23dB down, which is a little too close 
to peak level for comfort. 

__ ,_i!l!f.\����-1;\<-· 
CONCLUSION 

While this player undoubtedly fulfilled its 
intended purpose very competently it did 
not have a sufficiently competitive edge to 
attain the recommended category. An im­
portant component as part of the match­
ing Aiwa stacks, it is nonetheless worth 
considering, even for independent use. 

·ti�TEST RESULTS�-� 
ZQH, I kH, ZOkH, 

Channel balance ______ ,0.14dB 0.14dB 0.14dB 

Stereo separation _____ _ 97dB -96dB -94dB 

Channel phase difference___ 0° 2.5° 45° 

Total harmonic distortion, OdB _-88dB -87dB -SOdS 

T oral harmonic distortion, -IOdB _ _ -83dB 

Total harmonic distortion, -60dB __ -4&18 

Total harmonic distortion, -80dB __ -27dB 

lntermodularion, 19kHz/20kHz, OdB 97JB 

Inrermodulation, 19kHz/20kHz, -lOdB ___ -90dB 

Frequency response, left channel __ +O.SdB, -O.ISdB 

Frequency response. right channel __ +O.SdB. -0.15dB 

Signal-to-noise, 20Hz-20kHz unweighted ___ -99dB 

Signal-m-noise, CCIR/ARM, I kHz ref 93dB 

Output level, OdB, left/right ______ 2.02V/1.99V 

Output impedance _________ 922 ohms 

De;emphasis, ____________ correcr 

Track access rime __________ 6.5 secs 

Error correction capability _>900J.�m gap, >SOOJ.Im dot 

Mechanical noise moderate 

Spuriae up w 100kHz ________ -IIZJB 

Resolution at -90dB + 1.5dB 

Headphone socket ______ •yes (variable output) 

Dimensions (wxdxh) _______ 33x30x7cm 

Estimated typical purchase price 380 

First reviewed: 1985. Rating: Worth Considering. 
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AKAI (UK) L TO, UNIT 12, HASLEMERE HEATH ROW ESTATE, SILVER JUBILEE WAY, HOUNSLOW, MIDDLESEX. TEL: 01 897 6388 

F
eatures of the '88 include a full 
numeric keyboard, direct track 
access, audible music cueing plus 
a large fluorescent display 
showing all available infor­

mation, including indexing. 
Track access was rapid in operation, 

though the machine did emir rhe odd 
chirp, plus a constant high pitched 'swish' 
that I found a nuisance, although others 
failed to notice ir. Akai's comment was to 
suggest location away from the listening 
position, thereby exploiting the remote 
control facility. 

Internally, the circuitry was fairly 
conventional, with a single time shared 
16-bir digital to analogue convertor chip, 
this the popular Burr Brown type. In the 
output circuitry, the low impedance output 
is directed around the box to the front 
panel variable level control, then routed 
back to the rear panel socket; all the results 

in this review relate to the factory-built as 
supplied, bur we also checked the effect of 
bypassing the level control and short wiring 
the output socket to rhe final integrated 
circuit output. I am sure that the resulting 
improvement would be considered worth­
while by an audio enthusiast- we judged 
about 0.6 of a point in 8 on subjective 
scores. When direct wired a much lower 
and constant output impedance is ob­
rained, to better drive the interconnect 
cable. 

-···<.���-·-·· 
SOUND QUALITY 

Rated well above average, this player was 
much liked on audition. Despite a hint of 

brightness and forwardness in tonal 
perspective, it proved clear and clean 
throughout the frequency range. Good 
stereo depth and transparency were its 
hallmarks, while the bass showed a pleasing 
extension as well as precise control. By CD 
standards the treble was also sweeter than 
usual. Stereo images were well focused and 
worn discs were played with confidence. 
The player also showed good vibration 
resistance. 

��LAB REPORT��--
Channel matching and balance were 
excellent while the frequency response 
showed that a him of treble lift - about 
0 .4dB rise in the final 1 Vz octaves to 
20kHz. 

Channel phase shift showed the usual 
70-80° difference at 20kHz, due to the 
shared converter. Slight compression was 

shown at peak level, bur this was hardly 
seen in the -93dB distortion at 1kHz, full 
level. Good distortion results were main­
tained at 20kHz, and at reducing output 
levels, mid band. The -24dB result at 
-80dB signal level showed close to 16 bit 
linearity while an odd -90dB level offset 
was nored as -4dB left and -l.SdB right, 
a reversed curvature at the resolution limit. 
The intermodulation results were about 
average - very good nonetheless, at 
-89dB for the full modulation, difference 
tone product. 

Error correction proved excellent. Signal­
to-noise ratios were quire typical, while 
spurious signals up ro 100kHz were well 
rejected by 108dB or more. 

'''"'"'�,.��?.!�'-"�·· 
CONCLUSION 

The sound quality alone ensures this 
machine a Best Buy rating. The lab per­
formance shows a basically good design 
with a stable, precise optical transport. This 
one is confidently recommended, pro­
viding that its minor mechanical noise 
does not put you off. Congratulations Akai! 

�.f)TEST RESULTS�� 
20Hz I kHz 20kHz 

Channel balance 

Stereo separation 

_____ 0.02dB 0.02dB 0.02dB 

85dB -86dB -77dB 

Channel phase difference ___ 0° 0° 76° 

Total harmonic distortion, OdB _-96dB -93dB -82dB 

T uta\ harmonic distortion, -IOdB -84dB 

Toral harmonic distortion, -60dB _ -SO.ldB 

Tmal harmonic distortion, -80dB _ -24.7dB 

lntermodulation, 19kHz/20kHz, OdB 89.5dB 

lnrerrnodularion. 19kH-z/20kHz. -IOdB ___ -88dB 

Frequency response, left channel ___ +0.37dB, -OdB 

Frequency response, right channel __ +0.37dB, -OdB 

Signal·ru-nuise, 20Hz.20kHz unweighted ___ -9&16 

Signal·ru·noise. CCIR/ARM, 1kHz ref ___ _ 92dB 

Output level, OdB, ldt/righr __ 2.0lV/2.0lV {variable) 

Ourput impedance _________ lOO ohms 

De·emphasis ____________ correct 

Track access rime __________ 3.8 secs 

Error correction capability _>900JAm gap, >800JAm dot 

Mechanical noise ___ mild chirps, high pitched 'swish' 

Spurme up to 100kHz -------­ IOBdB 

________ +I.SdB Resolution at -90dB 

HeaJphone socket ______ •yes (variable output) 

Dimensions (wxdxh) ______ 35x26x7.lcm 

Estimated typical purchase price ______ J-.399 

First reviewed: 1985. Rating: Best Buy. 
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BANG & OLUFSEN CD· X 
BANG & 0LUFSEN (UK) L TO, EASTBROOK ROAD, GLOUCESTER GL4 7DE. TEL: (0452) 21591 

A
visual match for B&O's 
3000 system, the CD-X is 
excellently styled and 
finished, and although it is 
based on the Philips 

CD 10 I ser ies bears no physical 
resemblance to the Philips models. 

Up to 20 tracks can be programmed and 
a numeric key array provides for quick entry 
while the souped-up transport gives rapid 
track access. The large and easily read 
display shows overall time track and track 
numbers. 

Following the Philips system, and using 
many Philips components, the B&O em­
ploys the four times oversampling tech­
nique, with a 96th order digital filter, two 
separate 14 bit digital to analogue con­
vertors, plus slow analogue filtering 
thereafter. 

A performance close to Philips standard 
was expected and realised. The fixed out­
put cable is in fact of the Phi lips variety, 
with the original tinned phono plugs. 

··--��,.�·-·-

SOUND QUALITY 
Listening tests indicated a superior 
performance, a little above that of the 
Phi lips equivalents. The bass was firm and 
secure, while rhe treble was tidy and well 
defined. Stereo was well focused, with 
presentable depth, and the tonal balance 
was pleasantly sweet, with transients well 
produced. 

��LAB REPORT�--
Channel balance was very good at O.ldB 
and on frequency response measurement 
for both channels a very slight bass droop 
was evident, plus the usual minor ripples 
of the Philips digital filter. The overall 
frequency response met fine +0.1, 
-0.2SdB limits. 

Channel balance was typically better 
than 90dB, while predictably the inter­
channel phase difference was zero over the 
entire frequency range. Showing good 
linearity, rhe low level distortion figure and 
the level error at -90dB suggested a good 
linearity, close to 151/z bit. Mid band 
distortion approached -IOOdB full level, 
while at 20kHz, the in band products. held 
to an excellent -94dB. 

High frequency intermodulation results 
were above average although the 100kHz 
intermodulation spectogram revealed some 
beat products up-band. The 24kHz com­
ponent was satisfactory at - 56dB, with 
additional products in the 60-70kHz 
region. The result for the spurious outputs 
on the deck with single tone signals is now 
shown; but here the spuriae could reach 
above -60dB, despite an intrinsic sup­
pression close to lOOdB. This is typical of 
the Philips circuit. 

Output was standard at 2V, sourced from 
a low 50 ohms output impedance. Error 
correction was excellent. 

--�j����� · 
CONCLUSION 

Given its performance, the price, the fine 
build quality, excellent finish and good 
facilities, this B&O player scores a strong 
recommended raring. 

��TEST RESULTS�� 
ZOHz I kHz ZOkHz 

Channel balance ______ .O.OidB O.OidB O.OldB 

Stereo separation ------ 94dB -96dB -89dB 

Channel phase difference___ 0° oo oo 

Total ham1onic distortion, OdB _-95dB -98dB -94dB 

Total harmonic diswrrion, -IOdB _ _  -76dB 

Total harmonic distortion, -60dB __ -ildB 

Total harmonic distortion, -BOdB _ _  -22dB 

lntennodulation, 19kHtiZOkHz, OdB -89dB 

lntermodulation, 19kHz/ZOkHz. -IOdB ___ -78dB 

Frequency response, left channel __ +O.IdB. -0.25dB 

Frequency response, right channei __ +O.IdB, -0.25dB 

Signal-to-noise, 20Hz-20kHz unweighted ___ -! O&:IB 

Signal-to-noise, CCIR/ARM, 1kHz ref ___ -109dB 

Output level, OdB, left/right ______ 2.09V/2.11V 

Output impedance 0 ohms 

Track access rime __________ 5.2 secs 

Error correction capabiliry_>9001-'m gap, >8001-'m dor 

Mechanical noise ___________ low 

Spuriae up to lOOkHz 

Resolution at -90dB 

_____ -60dB to -IOOdB 

________ +3.5dB 

Headphone socket -----------" 

Dimensions (wxdxh) ______ 43x3Ix?.Scm 

Estimated typical purchase price £349 

First reviewed: 1985. Rating: Recommended. 
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CAMBRIDGE AUDIO CDl 
CAMBRIDGE AUDIO SYSTEMS INTERNATIONAL, HOME FA RM , DIDDINGTON, HUNTINGDON, CAMBRIDGESHIRE PE18 7Ej. 

T
he long awaited Cambridge 
CD player has been on sale in 
the US for many months 
before finally becoming avail­
able here in the UK. Rumour 

had it that the CD 1 was one of the world's 
best sounding players, which is as it should 
be, given that its price is also one of the 
highest. We were fascinated to see how it 
would stand up to our current reference the 
Sony two unit player combination 
comprising a DA-S 702es decoder plus CO­

P 552es player; in fact, the Cambridge is 
also a two unit system, and in the UK at 
least undercuts the Sony duo by at least 
£500. 

Like the Mission and Meridian 
machines, the Cambridge design is 
founded on the Phi lips system with its four 
times oversampling and digital filtering. 
Cambridge have chosen the Philips '104 
chassis as the main building block, this a 
solid cast metal structure with horizontal 
drawer loading mechanism. From this point 
onwards however the design of the CD1 
diverges from that of other machines. For 
example, while the D/A convertors are 
physically 14 bit Mullard Philips integrated 
circuits, no less than 6 are used, three per 
channel. On each channel two essentially 
operate in parallel, increasing the dynamic 
range, while the third is employed as a high 
speed ranging element, assessing bit errors 
and offering correction. Before 
oversampling the theoretical resolution is 
some 18 bits, which is enhanced to 20 bits 
by oversampling. Dither is specifically 
appplied to suppress high order errors, 
improve resolution and end up with a true 
16 bit performance. 

As with the Meridian, changes have also 
been made to the Philips disc transport, 
notably to the laser head servo and to the 
tracking. The actuator responses have been 
adjusted to minimise the error rates, a 

TEL: (0480) 811811 

factor held to affect sound quality. 
The dual power supplies are located in 

the upper deck unit with the main digital 
circuitry and of course the transport. The 
isolating suspension has also been 
modified, with an additional anti-vibration 
mounting which involves lead beams 
tuned to 1Hz. Two interconnect leads fitted 
with DIN plugs link the upper and the 
lower units, and the latter draws its power 
from the former. Specially selected 
components are used in the filtering and 
output circuitry to maximise audio quality. 

Operating facilities are basic Philips '104 

including that machine's small fluorescent 
display illuminated in green. However, the 
push buttons are of instrumentation quality 
and should give a long life. 

Three additional buttons can be used 
singly or in combination to offer a 
selection of seven audio filters. These filters 
provide subtle modifications to the upper 
frequency characteristic, altering amplitude 
and phase, being designed to complement 
some of the upper range characteristics of 
available digital programme. On test these 
filters were experimented with and it was 
found that several settings could indeed 
improve some of the brighter and edgier 
recordings, moderating them to a more 
musical balance. 

.. �-�}.�--

SOUND QUALITY 
For reference purposes the CD 1 was set to 
filter 'one', its nominally flat position. One 
complication concerned its relatively high 
output level of 4V for full modulation, 
which is double the usual figure, and 
intended to allow the CD 1 to be coupled 
directly to a power amplifier by making use 
of the high quality passive volume fitted 
to the lower deck. 

Once correct levels had been established, 
accurate listening could begin. In fact, this 
machine showed its true mettle right from 

the opening bars of the first disc we played, 
James Newton Howard. It seemed to com­
bine the best attributes of the superior 
machines tested so far. 

In basic character it could be said to 
resemble the Meridian Pro MCD, 
demonstrating a similarly musical tonal 
quality. As CD goes, the Cambridge 
showed this most clearly on orchestral 
strings, managing to avoid the tendency to 
brittle 'wiriness' so often heard. In the bass 
it gave an excellent performance, showing 
an impressive feeling of extension and 
power allied to excellent control on 
percussion. It could portray depth to a 
surprisingly high degree over the entire 
frequency range, here rivalling the 
exceptional transparency of the '702 
decoder unit. 

In the treble the CD1 remained sweet 
and musical over a wide range of sources. 
Some discs which had appeared vague in 
the treble imaging or unduly sibilant 
seemed to be tamed by the CD 1, bringing 
them into clear focus. Stereo images were 
very stable and well formed, showing very 
good width and considerable depth. 

One strong area of the '702 performance 
concerned its competent handling of pro­
gramme dynamics. Here a player can 
appear to provide a sound which can be 
involving or exciting, or alternatively flat 
and lacking in life. The CD 1 shares the 
musically-involving dynamic quality of the 
'702, yet its presentation was more relaxed 
and 'laid back' both in programme and 
image terms. 

Still better results were obtained when 
we bypassed the pre-amplifier and con­
nected the CD1 direct. For an audiophile 
CD enthusiast, this mode provides the best 
sound of all. 

��LAB REPORT�--
The adjustable variations in filter response 
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only affected the upper treble and the 
primary response fitted the Philips pattern 
with the usual minor ripples in the upper 
range. These are harmless and amount to 
0.2dB giving a mild loss of output where 
they were present. A small loss in output 
was noted at low frequencies (some ldB 
down at 20Hz) but this related to the 
lOkohm loading of the pen chart recorder 
used for the measurements. With most pre­
amplifiers, the input impedance is rather 
greater than this, and the low frequency 
rolloff will move to a correspondingly lower 
frequency. For example, with a typical SOk 
input impedance, the -ldB low frequency 
point will appear at 4kHz. In theory CD 
players can respond down to de, and several 
models in fact specify frequency responses 
down to 2Hz. 

Fine channel separation was shown , 
together with very good channel balance. 
Even at 20kHz, the separation still averages 
106dB. As a true dual-convertor deck the 
phase difference between channels was 
zero. At full level, distortion figures were 
good rather than excellent, but quickly 
improved at lower modulation levels. The 
low distortion at -80dB coupled with the 
excellent result for level offset at -90dB 

T D I s c 

confirmed the manufacturer's claims of 
genuine 16 bit performance. On high 
frequency intermodulation it was fine 
while the de-emphasis operation was 
correct. A maximum of 4.25V was 
available from a low 108ohm output 
impedance. Mechanical noise was very low, 
while the track access time was just 
satisfactory at 9 seconds. No problems 
occurred with error correction and it easily 
met the top test disc standards here. 

Electrical noise levels were exceedingly 
low, with the recorded figures for this 
machine being at the threshold of 
measurement and in fact all met or beat 
-112dB, whether weighted or unweighted. 

.. ,·<L.-e'2i.t};·��;?,!.�t; .Vt� 
CONCLUSION 

The advanced design and circuitry of this 
top class CD player have clearly paid off 
in its exceptional performance. With such 
a machine, compatibility with upper grade 
audiophile electronics is assured, and the 
intrinsic merits of CD as a medium, such 
as silent surfaces, and inaudible wow and 
flutter, can make themselves felt. I enjoyed 
listening to the CDJ, and consider it to 
be the best-sounding machine Hi-Fi Choice 
has so far tested. 

p L A y E R s 

��TEST RESULTS�� 
ZOHz 1kHz 20kHz 

Channel balance ___ 0.18dB 0.07dB 0.12dB 

Stereo separarion ____ -ll4.6dB -108.8dB -106dB 

Channel phase difference _ 

Tocal harmonic distortion, 

OdB ------- -82.6dB -83.2dB -83.9dB 

Total harmonic distortion, 

-IOdB _____ _ -74.7dB 

Total harmonic distortion, 

-&MB _____ _ -43.6dB 
' 

T oral harmonic distortion, 

-SOdB ________ _ -26.5dB 

lntermodulation, 19kHz/20kHz, OdB ------- 82.3dB 

lntermodulation, 19kHz/20kHz, -IOdB ___ -72.2dB 

Frequency response, left channel ____ +0.3ldB, -0.43dB 

Frequency response, right channel _+0.30dB, -0.43dB 

Signal�ro�noise, 20Hz-20kHz unweighted ___ -113dB 

Signal-to-noise, CCIR/ARM, 1kHz ref ___ -ll3dB 

Output level, OdB. left/rightr ______ 4.Z5V/4.25V 

Output impedance _________ 108 ohms 

De-emphasis ______ kHz, -4.63dB; 16kHz, -9.25dB 

Error correction capability_>900JJm gap, >SOOJJm dm 

Mechanical noise _________ �very low 

Spuriae up to 100kHz ____________ -52.4dB 

ResolU(ion at -90dB +0.38dB 

Headphone socket ------------" 

Dimensions (wxdxh) _______ 45x37x 19cm 

Estimated typical purchase price 1500 
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MERIDIAN PRO MCD 
BOOTHROYD STUART L TO, 13 CLIFTON ROAD, H UNTINGDON, CAMBRIDGESHIRE PE18 7EJ. TEL: (0480) 57 339 

M
eridian have long been 
associated with digital 
audio, and indeed, they 
were the first to demon­
strate a conceptual 

speaker prototype which incorporated 
amplifiers and the final D/A convertor in 
the speaker itself. Their early use of a 
Philips CD player led to research on its 
improvement and culminated in the ex­
tensive Meridian rebuild of the Philips top­
loading player models CD-100 and '10 1, in 
the form of the well accepted MCD player. 

Demands for a still better performance 
led to further research which culminated 
in the release of the Pro MCD. Here a 
second section has been added below the 
main player, and this has allowed a proper 
expansion of circuit boards and power 
supply to make the designer's life easier and 
hence facilitate further improvements. 

The price is high for a basic non-remote­
controlled player, but then all the effort has 
gone into the performance; the only other 
available machines that can lay claim to 
improved sound quality cost up to three 
times as much! The Pro also incorporates 
some additional features. For example, an 
'absolute phase' switch is provided on the 
front panel, allowing correction to CD 
recordings where this proves worthwhile in 
a given system - a small point but im­
portant for some users. The machine also 
shows whether or not the disc being played 
employed pre-emphasis. Japanese pressings 
tend to have this while many European 
ones do not. Some critics claim to note 
a general difference in sound quality with 
pre-emphasised discs, but a fair examin­
ation of the facts suggests that there is little 
correlation between the two. For those who 
would like to have an idea of disc error 
rates, a weak flashing LED indicator (it 

requires dimmed lights to be visible) shows 
this aspect, while another light will flash 
to show whether a major error has occurred 
that requires interpolation. 

Meridian pioneered research into 
vibrations in the disc itself, and have 
marketed an add-on rubber damping mat 
as an accessory. In the case of the Pro, this 
is a permanent feature. It hangs from the 
centring clamp, visible as the loading tray 
is raised. 

Display and controls are derived from the 
Philips original; up to 15 tracks can be 
programmed and displayed but there is no 
numeric read-out. Thus neither track 
timings nor indexing are available. Entry 
of track numbers beyond 15 (a rare 
occurence) requires repeated button 
pressing, while mentally counting. The 
overall programme may be set to repeat 
while the cueing does not provide the 
audible output or 'music cueing' which a 
feature of almost all up to date machines. 

Inside, one discovers that the original 
Philips mechanism is extremely well-built, 
using a solid diecast metal chassis, plus 
precision optical head - later designs from 
Philips and Japanese competitors are built 
almost entirely of plastic. The heavy servo 
head slows track access and some of the 
recent decks are very rapid in this respect 
providing track access in one tenth of the 
time. It is up to the individual purchaser 
to rate the importance of these various 
facilities. 

By using a second chassis fitted below the 
original, Meridian have been able to 
separate the analogue circuits from the 
digital, and provide the dual 1540 14 bit 
digital convertors as well as their associated 
analogue circuitry with separate higher 
performance power supplies. Following 
digital filtering, selected 5534 integrated 

circuit op amps are used to complete the 
slow rolloff analogue filtering and finally 
provide the phase-invert option. In con­
trast to the majority of players the Meridian 
uses a de servo system and is direct coupled 
at the output, so dispensing with the usual 
output capacitors. These can be a weak 
point in many inexpensive decks. 

Other design details include special 
attention paid to reducing jitter on the 
master crystal oscillator, and adjustments 
made to the laser servo and tracking 
systems, to minimise error rates. 

-... ..._.�$W-...,.,- -

SouND QUALITY 
Anyone paying the price of the Pro player 
has a right to expect something special in 
terms of sound quality, and in this respect, 
the Pro MCD certainly delivers. Extended 
auditioning in a high performance system 
showed that many aspects of the sound 
produced by good middle rank players 
could be improved upon, much as a 
superior amplifier can improve on the 
performance of a budget model. 

Fundamentally, the Pro MCD possessed 
a well-balanced, musically neutral sound, 
essentially free from the 'glare' and 
'hardness' present in the upper and mid­
range of many moderately-priced players. 
In addition, traces of the edge grain and 
even 'fizz' often audible in the treble 
register were absent with the Meridian. In 
the bass, the sound was firm, with good 
dynamic attack and well defined extension. 

If compared with an early player the Pro 

might be judged mellow, but I do not think 
that this is really the case, though it is true 
that the frequency response was measurably 
if slightly on the rich side. However, it is 
in terms of its stereo imaging that the good 
tonal balance scores and the player excels 
in correctly delineating the natural per-
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spective and depth layering in complex 
orchestral works. Above all, it was easy to 
listen to. Compared with the finest ref­
erences, its only failings, and it must be 
stressed that these are minor, concern a 
lack of ultimate transparency, and associ­
ated far space depth, coupled with a mild 
loss of dynamic impact and excitement. As 
those reference machines cost so much 
more than the Pro, the Meridian can be 
seen to have performed very well on the 
listening test. 

��LAB REPORT��· 
The frequency response followed the 
Philips pattern, as might be anticipated 
from the use of the four-times oversampling 
technology. A very slight additional loss 
was evident above 15kHz, but it would be 
hard to say whether this would be audible 
in practice. Minor response ripples were 
characteristic of the digital filtering 
employed. In contrast to the cheaper MCD 

player, the Pro is typically non-inverting. 
Interestingly, the general order of test 

results were no better than for the MCD 

itself (reviewed last year in HFC: CD 

Players & Turntables). The results were 
good, though not in the top class. For 
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example, on the 19/20kHz intermodulation 
at -lOdB level, results as good as -90dB 
have been achieved, while the Pro MCD 

measured -77dB; still a fine result in 
amplifier terms. 

Output was to the 2V standard from a 
very low source impedance of 12ohms. 
Noise levels were very good, while error 
correction was to the highest standards. 
Even some damaged discs played better 
than usual. Our sample displayed a good 
linearity and the step error at -90dB was 
held to 2.5dB average, indicating a reso­
lution of 15 ·¥4 bit, very close to the 16 bit 
standard. 

--.. ;.�'!.{,-...��·�"""· 
CONCLUSION 

Given the present state of the art, 
Meridian's designer Bob Stuart has shown 
that the so-called 14 bit system has great 
strengths (when four times oversampled) 
and may be developed to an audiophile 
standard. Unless you can spare £1500 or 
more there is no better sounding player 
available in the UK, and the Pro MCD can 
be recommended with confidence. Pri­
marily for music lovers, it may not satisfy 
those who also value versatile facilities and 
remote control. 
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�-�TEST RESULTS��· 

Channel balance ----

Stereo separation ___ _ 

Channel phase difference 

10Hz 1kHz 10kHz 

OdB O.OidB 0. I dB 

I OBdB -I OS dB -80dB 

oo oo JO 

Total harmonic discortion, OdB -96.7dB -91dB -85.6dB 

Torn! hannooic distortion. -IOdB __ -B1.3dB 

T ornl hannooic distortion, -6CI:lB __ - 44dB 

To<al hannooic distortion, -BOdB __ -13.5dB 

Intermodulation, 19kHz/20kHz, OdB BSdB 

lntermodulation, 19kHz/10kHz. - IOdB ___ -77dB 

Frequency response, left channel ___ +O.ldB, -l.ZdB 

Frequency response, right channel __ +0.1dB, -I.JdB 

Signal�to-noise, 20Hz-20kHz unweighted ___ -lOJdB 

Signal-to-noise. CCIR/ARM, 1kHz ref ____ 9SdB 

Output level, OdB, leftlrigh« _______ 1.04Y/1.04Y 

Output impedance _________ 11 ohms 

De-emphasis. ____________ correct 

Track access rime ___________ 14 secs 

Error correction capabiliry_>900�m gap, >BOOJAm dot 

Mechanical noise __________ very low 

Spuriae up to lOOkHz -------­ IIOdB 

________ +1.5dB Resolmion at -90dB 

Headphone socket ______ yes (variable output) 

Dimensions (wxdxh). _______ .32x24x 16cm 

Estimated rypical purchase price 67 5 

(Note' f"' lab retxm on MCD. see issue 40) 
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MISSION DAD7000R 
MISSION ELECTRONICS L TO, STONEHILL, HUNTINGDON, CAMBRIDGE PE18 6ED. TEL: (0480) 57 477 

L
ike Meridian, Mission have 
been researching improvements 
to a Philips CD player, but 
chose the later 104 model as the 
basis for their rebuilding. In 

fact, the two British companies have 
different views of CD priorities but in our 
judgement neither can claim superiority 
until the CD medium has fully matured; 
at present the system seems to benefit from 
a wide range of relatively minor adjust­
ments. 

Mission's modifications include 
improvements to the D/A convertor 
circuitry, power supplies and the output 
filtering. However, Mission are still fitting 
the low grade output cable present on the 
original 104, this known to degrade the 
sound quality rating (in out tests, by around 
Ilz a mark out of ten) when compared with 
good cable; Mission have said this cable 
was to be deleted, but clearly have not yet 
got round to it. Ratings for this review 
relate to the machine as supplied, but 
when fitted with decent cable, linear 
crystal or van den Hul, its position 
improves to near the top. 

-··-��·�"1i?"'--

SoUND. QuALITY 
As supplied the 7000 R gave fine results on 
the listening tests. In tonal balance it was 
a trifle lightweight, if slightly thinned in 
the upper mid range, but not seriously so. 
Its strong quality was a lively dynamic 
nature with clear exciting transients 
reproduced without grain or blurr. Stereo 
focus was precise with a good resolution of 

depth if with a mildly narrowed sound 
stage. Articulate detail was preserved 
throughout the frequency range, and the 
treble quality was well above average. 

--���LAB REPORT�\l\1'>._..-
Mission have tailored the response a little 
and on my test !Okohm loading, a slight 
rolloff was evident at both frequency 
extremes, but small enough to be difficult 
to criticise. Total harmonic distortion was 
low, close to the limit for the Philips 
system, with a very good -93dB result for 
the in-band noise products of a 20kHz OdB 
tone. Midband distortion approached 
0.0015% at full level, and this together 
with the level error at -90dB, suggested 
a good 15 Yz bit resolution. 

This result confirms that the Philips 14 
bit convertors approach 16 bit in the 
oversampled mode. However, the higher 
frequency intermodulation results were just 
average, though still pretty good. A 
spectogram taken at the -!OdB test level 
showed the cleaner down band per­
formance and better filtering of the 
Mission version compared with the 
CDI04; in particular it is worth noting that 

the spuriae in the 60-70kHz band were 
suppressed by 77dB. 

The fixed output level was close to 
standard, sourced from a 308 ohm im­
pedance and rising to 2.2K at 100Hz. 

- '""'��'tiC����,��·� 
CONCLUSION 

Given the fine sound quality and the 
pricing, the Mission 7000R can be warmly 

recommended. With the use of a good 
cable, achieved by discarding the one 
presently attached in the factory, still better 
results are possible. Flying phono sockets 
could be fitted to the existing cable cut 
short, or even better still, a service 
technician might fit a new cable to the 
appropriate connections inside. 

�4�TEST RESULTS�� 
ZQH, I kH, ZOkH, 

Channel balance _____ ,Q.OZdB O.OZdB 0.02dB 

Stereo separation ____ _ 87dB -89dB -69dB 

Channel phase difference ___ o• 

Total harmonic distortion, OdB _-97dB -98dB -93dB 

Total harmonic distortion, -lOdB -83dB 

Total harmonic distortion, -60d8 -43dB 

Total harmonic distortion, -SOdS _ -ZO.SdB 

lntermodularion, 19kH,/ZOkH,, OdB 87dB 

lnrermodularion, 19kH,/ZOkH,, -IOdB ___ -78dB 

Frequency response, left channel __ +0.05dB, -0.8dB 

Frequency response, right channel __ +0.05dB, -O.SdB 

Signal-to-noise, ZOHz-ZOkHz unweighted ___ -106dB 

Signal-to-noise. CCIRIARM, lkH, ref ___ -104dB 

Output level, OdB, left/right ______ .Z.07V/Z.07V 

Output impedance ________ _;08 ohms 

De-emphasis ____________ ,correct 

Track access time ----------·4.5 secs 

Error correction capability _>900�o�m gap, >BOO�o�m dot 

Mechanical noise ___________ !,ow 

Spuriac up to lOOkHz 

Resolution at -90dB 

________ -7ldB 

________ +3.3dB 

Headphone socket-----------

Dimensions (wxdxh) _______ 3Zx30x9cm 

Estimated typical purchase price 450 

First reviewed: 1985. Raring: Recommended. 
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PHILIPS CD104B 
PHILIPS ELECTRICAL L TO, CITY HOUSE, 420-4 30 LONDON ROAD, CROYDON, SURREY CR9 3QR 

TEL: 01-689 2166 

P 
hi lips' early top-loading player 
was substantially built on a large 
die casting, and the '104 is 
distinguished by the same 
quality of construction. The 

transport and laser system are also founded 
on precision castings, these isolated from 
the outside by a rubber decoupling system. 

The decoding system is original to 
Philips, and consists of four times over­
sampling, operating with dual 14 bit digital 
to analogue convertors and a mixture of 
high slope digital filtering plus low slope 
analogue output filtering. Many other 

manufacturers have adopted or adapted this 
system, which �o far has given a comp­
etitive edge to reproduced sound quality. 

Operation is relatively simple and 
straightforward, with low mechanical noise 
levels. 

· --����;.,.........·· 
SOUND QUALITY 

Following the Philips tradition for good CD 

sound, the '104 scored rather above 
average, in spite of the generally improving 
sound quality of the new generation of 
players. The sound was lively and clear 
with good focus, convincing transients, and 
a fair presentation of stereo depth. Stage 
width was fine, while the mid was slightly 
forward and nasal in tonal quality. The bass 
was pretty good, and the treble basically 
tidy and well defined. 

·��lLAB REPORT���-
Channel separation exploited the dual 
convertors to the full, while interchannel 
phase difference was virtually zero. 

With reducing level, the midband dis­
tortion increased correctly, reaching 
-22 .6dB at a -80dB recorded level. For 
a -90dB level the gain error was mild at 
3 .4dB and the overall resolution was close 
to 15Vz bit, showing the improvement 
afforded by oversampling. 

The high frequency two tone 19/20kHz 
intermodulation results rated about average 
taking, for example, the spectrum analysis 
at -lOdB test level. Here, downband 
clutter could be seen below 5kHz, while 
the 24kHz component was around -53 dB. 
The higher frequency components were 
not well rejected, and similar signals 
appeared on lower frequency signal tones 
as well, a feature typical of the Philips 
system. 

Frequency response met +0, -0.35dB 
limits from 20Hz to 20kHz, both channels, 
and the ripple is regarded as inaudible. 

Track access from a cold start was slow, 
but once in play mode it skipped to the 
15th test track in just 2.5 seconds. As usual 
with Phi lips machines the error correction 
was excellent. 

. � ..... "<':i'Jtii�f-ti!�:t·""�·'l;i"""" 
CONCLUSION 

T hough now keenly priced, the Philips 

nonetheless faces strong competition from 
the Japanese machines - but this aside, 

the '104 gains recommendation in its own 
right. 

�4.iTEST RESULTS��· 
20Hz I kHz 20kHz 

Channel balance ____ <0.2dB <0.2dB <0.2dB 

Stereo separation ____ -l28dB -l23dB -98dB 

Channel phase difference 0° 0° 0° 

Total harmonic distortion, OdB >-94dB >-94dB >-86dB 

Torn\ harmonic distortion, -IOdB __ -82.4dB 

Total harmonic distortion, -60dB __ -40.6dB 

Total harmonic diswttion, -SOdS __ -22.6dB 

lntermodularion, 19kHz/20kHz, Od.B 89dB 

lnrecmodu!ation, !9kHz/20kHz, -IOdB ___ -79dB 

Frequency response, left channel ___ +OdB, -0.35dB 

Frequency response, right channel __ +OdB, -0.35dB 

Signal�to�noise, 20Hz�20kHz unweighted ___ -106dB 

Signal-to-noise, CCIR/ARM, 1kHz ref ____ -106dB 

Output level, OdB. left/righr _____ 2.055V/2.074V 

Output impedance _________ 33 ohms 

De-emphasis ____________ ,correcr 

Track access time _____ 9 secs (2 secs from play) 

Error correction capability _>900�Jm gap, >800/Jm Jot 

Mechanical noise ___________ low 

Spuriae up ro 100kHz ________ _see text 

Resolution at -90dB ________ +3.4dB 

Headphone socket-----------" 

Dimensions (wxdxh) _______ 32x30x9cm 

Esrimatc=d typical purchase price 249 

First reviewed: 1985. Rating: Recommended. 
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SONY CD·P552/DA·S702 
SONY HOUSE, SOUTH STREET, STAINES, MIDDLESEX TW18 4PF. TEL STAINES61688 

S 
ony now have an impressive 
line-up of machines, entirely 
replacing their earlier models. 
The flagship of the range is the 
elaborately engineered CD­

P552es/DA-S702es combination. 
The CD-P552es is a complete stand­

alone player, basically similar to the 502es 

but with a higher performance as well as 
an additional digital data bus output via 
a single co-axial cable. When used in 
combination, the '552es is merely a 
transport, since full high-quality signal 
demodulation is carried out by the DA­

S702es digital processor. 
The '702 uses an oversampling 

technique with a 96th order digital filter 
as well as separate high speed digital to 
analogue convertors of a new design. With 
a great emphasis on sound quality, some 
performance specifications for this decoder 
are actually poorer than, for example, the 
previous CD-P701es. In other areas, such 
as high frequency linearity, the superiority 

of the new system was obvious. 
In use, the '552 is linked to the '702 via 

a single cable, with the '702 automatically 
registering the incoming sampling 
frequency (the '702 will also operate on the 
32kHz and 48kHz standards). All the 
normal facilities on the '552 remain 
operative, including the comprehensive 
remote control, the latter including power 
operated level, although this is only 
available via the lower quality variable level 
socket on the '552. 

--�-.s··�·��ff�1�����·�-· 
SOUND QUALITY 

Listening tests were dominated by the '702, 

via its fixed output, although additional 
tests were made on the '552 via its fixed 
and variable outputs as well. In rank order, 
the '552 's variable came last, its fixed 
output came second, but the '702 was a 
handsome first. However, even via its worst 
output the '552 led the field in 1985 tests. 

Moving to the fixed output a 0.5 point 
improvement in score was heard, while the 
'702 defeated our established 1-10 scale by 
scoring 11! Its performance was so con­
vincing that our expectation as to what was 
possible from CD had to be revised. 

The '552 showed a fine level of bass 
precision and extension, and it produced 
well focused stereo images with fine depth. 
At times it could sound a touch larger than 
life, this coupled with rather close per­
spectives on some programme sections. It 
proved to be lively and open with a high 
resolution of detail as well as a generally 
civilised tonal balance. 

Transferring to the '702 the 
improvement was striking, akin to moving 
from a good transistor to a good valve 
preamplifier. The tonal balance was rich 
and natural sounding, with an impression 
of weight and power. Stereo images were 
sufficiently solid to provide a near tactile 
quality, and depth planes were beautifully 
resolved. The bass was 'quick' and excel­
lently articulate, mid transients were 
deceptively c I ear and the treble was both 
sweet and subtly detailed. Its full qualities 
were not appreciated until it was partnered 
with a top quality amplifier system, namely 
an Audio Research 0115 and SP8 11. 

-�LAB REPORT��oj;;�. 
Though for the time being the units are 
not available as separate items, the lab 
testing included both the '552 proper and 
the '702. The former showed an amazingly 
flat frequency response (not printed); 
almost ruler flat, it was -0.05dB -0.06dB, 
20Hz to 20kHz. The '702 showed a mild 
treble lift of +0.24dB resulting from its 
need to operate over a range of sampling 
frequencies. Channel balance was ex­
cellent for both sections at typically better 
than 0.1dB. Channel separation was very 
good on the '552 but the separate 
convertors of the '702 allowed it to reach 
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lOOdB of separation even at 20kHz. Its 
interchannel phase shift remained at zero 
degrees while the '552 a mild shift of up 
to 40° at 20kHz was measured. Downband 
noise and distortion were very good at 
20kHz, reaching -90dB for all outputs but 
at lower frequencies the '552 had the 
higher ultimate resolution. It achieved 
0.0001% while the '702 stuck at a 
nonetheless very good 0.0015%. At lower 
modulation levels, the '552 maintained its 
superiority though neither machine was 
exceptional here. The '552 gave a -90dB 
signal error of 4.5dB while the '702 was 
surprisingly poor at +9dB. These figures 
suggest 15 Vz bit resolution for the '552 and 
a poorer 15 bit for the '702. This was not 
a subjective problem as the listening results 
indicated. 

Both outputs demonstrated very good 
figures for high frequency intermodulation, 
the '702 again slightly poorer than the 
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'552. The latter 's spectogram showed the 
-97dB result at the lOdB below peak 
modulation level. Excellent clarity was 
shown, with spurious components ex­
cellently rejected, both up and down band 
of the fundamental signals. Ultimate 
spurious rejection was an amazing 120dB 
for the '552 and 105dB for the '702. 

While both units use two times over­
sampling, their phase response was not 
quite as linear as the Philips system, which 
is truly linear phase within the audible 
bandwidth. The Sony does however come 
very close to linear phase, as pulse re­
sponses testified. All the fixed outputs 
provided a nominal 2V, useful for com­
parative tests, though the '702 could 
provide up to SV via its variable output, 
possibly helpful in studio applications. For 
the '702 the output impedance was low 
and constant at 104 ohms, while the '552 

offered 330 ohms on its fixed output, and 

T D I s c 

useful variable impedance up to a high 
5.8 kohms via its adjustable output. The 
latter is not really suited to direct power 
amp connection. 

The transport was amazingly fast, 
reaching chosen tracks almost as one's 
finger left the button. Mechanical noise 
was very low. With their new range, Sony 
now comfortably meet the error correction 
targets and these units easily covered the 
worst test error. Signal-to-noise ratios were 
very similar for the two outputs, with the 
'552 having the slight edge. The 92.5dB 
(CCIR ARM 1kHz) for the '702 without 
pre-emphasis was fine nonetheless. The 
transport also proved very resistant to 
shock, a mark of the fine servo design. 

···������!it¥·� 
CONCLUSION 

This luxury combination was excellently 
made and finished, offering every con­
ceivable feature and facility. Error 

p L A y E R 

correction was superb, the track access 
almost spontaneous, while the transfer 
response was highly accurate and virtually 
linear phase. Reinforcing these qualities 
the sound quality was outstanding. 

Favourably standing comparison with 
similarly-priced top line analogue turn­
tables, the CD-P552es!DA-S702es gains a 
solid recommendation - price is no con­
straint here, if the product really delivers 
the goods, as this one so obviously does. 
After our 1985 tests, the future of high­
quality CD looked considerably more 
hopeful in the light of this product 
development. 

��TEST RESULTS�·� 
20Hz I kHz 20kHz 

Channel balance ______ O.I3dB O.ldB 0.13dB 

Stereo separation 97dB -103dB -89dB 

Channel phase difference ___ 0° 0° 40° 

Total harmonic disrorrion, OdB_-96dB -IOldB -90dB 

Total harmonic disrorrion, -IOdB -85dB 

Total harmonic distortion, -60dB -4JdB 

Total harmonic distortion, -80dB -ZOdB 

lnrermodulation. 19kHz/20kHz. OdB IOOJB 

lnrermodulation. 19kHz/20kHz. -IOdB ___ -97dB 

Frequency response, left channel __ +O.OSdB, -0.06dB 

Frequency response, right channel _+0.05dB, -0.06dB 

Signal-to-noise, 20Hz-20kHz unwcighred ___ -IOOdB 

Signal·ro-noise. CCIR/ARM, I kHz ref 94d8 

Ourput level, OdB, left/right _Z.OOV/Z.OOV (also variable) 

Output impedance _3 30 ohms (variable up w 5.8 kohms) 

De�emphasis, ____________ correct 

Track access rime __________ 1.3 secs 

Error correction capability _>9001Jm gap, >800,.,m dot 

Mechanical noise __________ very low 

Spuriae up to 100kHz -------­ 120dB 

________ +4.5dB Resolution at -90dB 

Headphone socket ___________ no 

Dimensions (wxdxh) ______ 43x35.5x8cm 

Estimated rypical purchase price ______ .J.2000 

(Noce: rest results for CDP552 alone; see text) 

First reviewed: 1985. Raring: Recommended. 
For full lab reports on CD-P302 and CD-P502 (also 
recommended) see issue 40. 
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here's still an 
enormous gap between 

what the Compact 
Cassette is capable of 
achieving and what it 

usually achieves in 
practice. But, as Noel 

Key wood explains, 
there is plenty of scope 
for improvement now 

and in the future. 
,""�rl±'ii%W""' •• "'=� �,, � -
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WHAT'S 
RIGHT 

WITH 
CASSETTES? 

A 
cassette user of some exper­
ience said to me the other 
day, cassette is a great 
medium if you can afford a 
Nakamichi, but if you can't 

- forget it! By this he meant that really 
good cassette decks capable of effectively 
exploiting the medium are still rare, and 
this is very much the case. 

Back in 1964, the launch of Compact 
Cassette was accompanied by a fairly 
comprehensive set of standards explaining 
and governing its performance. But there 
are still arguments, misunderstandings and 
discrepancies over some aspects of 
behaviour, most notably replay response. 
Whilst this situation continues, most 
manufacturers treat cassette with less regard 
than either LP or Compact Disc, so 
perpetuating its role as a low-fi medium. 

E..�..ms �� 
��. , OFTWARE �: 

A
pproaching Compact Cas­
sette from the software end 
of things, we see much the 
same attitude. Until recen­
tly, tape duplicators, ruled 

by the economics of the music business, 
have been obliged to make musicassettes 
at the highest rate possible, using the 
cheapest tape. The results have indeed 
been low-fi, as everybody is aware, and it 
seems almost perverse to spend £1000 on 
a cassette deck of the sort I have reviewed 
in The Collection just to make the most out 
of them. As they say, you can't make a silk 
purse out of a sow's ear, so the money would 
be wasted, were it not for the additional 
ability to make recordings. 

Inexorably, this situation is beginning to 
change. It is as money flows into the 
business from spiralling sales of cassette 
decks, musicassettes and blank tapes that 
people in the hi-fi and music industries 

(mainly the latter) are beginning to look 
up and say 'hey, we're doing well - perhaps 
we could do even better!'. 

And improvements are now being made 
by tape duplicators in a strong drive to 
improve the quality of musicassettes. It is, 
after all, at least theoretically possible to 
transcribe direct from a copy master tape 
on to a musicassette without any inter­
mediary processes. This alone suggests 
near-perfect results, from what would in 
effect be a third-generation master, at 
minimum cost. Every time I think of the 
capital cost and complexity both of the 
record pressing process and of CD manufac­
ture, cassette seems to make much more 
sense! 

�SUPER-FI CASSETTES!� 

T
here are some super-fi cas­
settes available that prove this 
contention too. I have two 
made by Sheffield Lab for 
Nakamichi. They are real­

time transcriptions from a copy master 
tape, made using a Nakamichi ZX-9 and 
TDK metal tape. Stunning sound quality 
vividly demonstrates just what cassette 
could be like, manufactured at a fraction 
of the capital cost of LP or Compact Disc 
mastering. 

As matters stand with normal musicas­
settes, the most recent good ones are begin­
ning to sound quite respectable. I would 
not go so far as to say they rival anything 
other than poor LPs or COs, bll'l: treble 
extension has now been firmly attained, 
with plenty of energy present up to 15kHz 
or more. This has improved stereo imaging, 
eliminated dullness and provided a sense 
of clarity. Yet it still takes a very expensive 
cassette deck, which is a complicated and 
very exact piece of engineering, to fully 
reveal these properties. 



�RECORDING�· 

F
or some time now it has been 
possible to make recordings on 
cassettes that were as much 
limited by source quality as by 
anything else. The best decks 

with the best tapes can now copy a 
Compact Disc with just about impercept­
ible degradation. What one needs to bear 
in mind here is that cassette rivals LP in 
most areas of performance and can better 
it easily in some, notably distortion and 
speed stability. 

So cassette doesn't have to be a low 
quality, convenience medium, even though 
in real life it invariably gets reduced to this 
role by inadequate cassette decks. A lot of 
the gadgetry and eye-catching displays of 
modem decks are superfluous, while very 
useful facilities like automatic tape-type 
identification are rare. Here's a short, 
critical guide to what is important in a 
cassette deck for good sound quality. 

mREPLAY ESSENTIALS�! 

M 
any decks, which can re­
play their own recordings 
well enough, fall down on 
musicassette quality. This 
is because good musicas­

sette reproduction requires good replay 
head alignment, accurate replay frequency 
response, accurate Dolby B tracking and 
reasonable speed accuracy - a deck which 
meets none of these conditions may still 
be able to reproduce its own recordings 
satisfactorily, since recording errors are 
cancelled out on replay. The first two 
requirements are usually poorly met on 
budget cassette decks and even many 
expensive ones, producing a dull sound and 
poor imaging from musicassettes. it isn't 
possible to gauge this from appearances. 
However, I would suggest that one decently 

F 

recorded modem musicassette (chrome 
tape, Dolby B) listened to through good 
headphones is all that is required to make 
a rough judgement here. 

There should be plenty of high treble, 
which helps to give metallic percussion 
instruments in particular a good, sharp, 
well defined 'ting' rather than that dull, 
sort of 'clunk' that is so common from 
cassette. There should be little sense of 
muffling or 'softness' in the sound and 
reasonably well defined stereo images. As 
a rough guide, few cassette decks costing 
less than £200 can actually manage very 
well in this area. Auto-reverse increases the 
potential for error too. 

So far, we have found that Aiwa and 
Akai are generally most successful in 
getting azimuth and replay response reason­
ably accurate on their budget products. 
NAD have an interesting deck in the 6155; 
it is unique in having adjustable replay 
response before the Dolby decoder, so 
getting tonal balance and compander 
tracking correct. Musicassettes can be 
tuned to sound right with this deck, 
making it one of just a few cassette decks 
to have any facility designed to give owners 
some control over musicassette quality. 

A good dual-capstan transport benefits 
both musicassettes and home recordings by 
eliminating flutter distortion and 
tightening up temporal definition. The 
result is a cleaner sound with a good, tight 
sense of rhythm. The least expensive deck 
I know of with an effective dual-capstan 
transport is Den on's DRM-22. Again 
though, this product suggests that anything 
less than £200-£250 does not buy a serious 
hi-fi cassette deck, which brings us right 
back to the statement I quoted earlier that 
to get cassette to sound good requires 
expensive hardware- as expensive as that 
for Compact Disc. 

E A T u R 

�METAL TAPEill8 

A
il modern cassette decks 
will record with metal tape, 
but few as yet make a good 
job of it. Metal tape requires 
a very strong bias current, 

which often causes the record head to over­
load and produce distortion. This can limit 
the maximum recording level to barely that 
of ferric tape, especially with budget 
recorders. Keeping record-level down to 
avoid messiness in the sound then makes 
the high hiss level of metal tape more 
obvious, although Dol by C goes a long way· 
to overcoming it. However, metal's ability 
to accept a lot of treble before overload 
nearly a! ways ensures a fine sense of treble 
definition, in itself quite a benefit. 

Good quality ferric and chrome tapes 
can perform surprisingly well nowadays. 
Premium ferries in a good deck can sound 
as good as metal in a poor one. Chromes 
have less hiss and often a slightly smoother 
sound. There's little benefit in using 
expensive tape in a budget deck. 

It is worth remembering that audible hiss 
is hardly ever generated by the cassette 
deck itself, so this is not a consideration 
when buying. It is the tape used that deter­
mines hiss level, in addition to Dolby noise 
reduction of course. True chrome tapes like 
BASF CR-E 11 have traditionally been 
quietest, although new TDK SA is now an 
equal. Bear in mind that super-quiet tapes 
like these don't need and often don't accept 
very high recording levels, which is good, 
because head distortion is reduced. Hiss is 
barely audible with Dolby C anyway. 

Current rapid improvements in musicas­
sette quality will narrow the gap between 
what it currently offers and what it is 
capable of achieving. Meanwhile, the con­
venience of the medium and its ability to 
record will guarantee its future. 
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AIWA UK L TO, UNIT2, DUKES ESTATE, WESTERN A VENUE, LONDON W3 OSY. TEL: 01-993 1672 

A 
iwa's auto-reverse AD-R550 

has a black finish and pos­
sesses a colourful array of 
lights, legends and displays. 
It is distinguished by having 

Dolby HX-Pro headroom expansion in 
addition to the more usual Dolby B and 
C systems. HX-Pro is not a noise reduction 
system like Dol by B and C; instead it allows 
high frequencies to be recorded to higher 
levels on tape before overload occurs. 

Tape types, ferric, chrome and metal, are 
automatically selected, which is a valuable 
feature. However, there's no manual over­
ride so old metals without sensing slots are 
incorrectly seen as chrome and cannot be 
used. A fine tune bias control provides tape 
matching with ferric and chrome. 

·-����"'"',..... 

SOUND QUALITY 
Metal tape gave a neutral tonal balance, 
apart from 'woofy ' bass. A degree of thin­
ness on saxophone and male voice was 
audible too. These effects were minor 
though. There was a sense of pitch 'dif­
fusion' to sustained organ notes, due to low­
rate speed variation (drift/wow) and treble 
suffered some roughness due to flutter. 

Using TDK SA chrome-bias tape, the 
AD-R550 sounded 'thin and cold'. Treble 
roughness and splash on sibilants was again 
detected - probably due to flutter distor­
tion. Increasing bias usefully resulted in a 
warmer sound. 

Ferric tape again had a 'woofy ' bass 
quality and sounded dull at normal bias. 
This robbed music of a sense of articul­
ation. Again, decreasing bias improved 
matters. On musicassettes, replay quality 
was bright, detailed and open. 

��LAB REPORT�--
Aiwa have set peak record level (OVU) to 
- 3dB below Dol by, which is too low for 
modern tape and peak-read meters. This 
results in higher tape hiss but low distor­
tion. Our test results bear this out, with 
hiss around - 66dB and average distortion 
at 0.7%. Other tests showed that the deck 
is inherently no noisier than usual and that 
bias has been set sensibly to give balanced 

maximum output levels at middle and high 
frequencies. However, Dolby HX-Pro gave 
less treble improvement on this deck than 
it did on the AD-F990. 

All record sensitivites were 1dB out using 
IEC Primary Reference Tapes. Ferric and 
metal settings could usefully have been 
better in this respect. Dolby affected fre­
quency response badly at low levels with 
IEC-type ferric tapes. producing a curve 
humped at 300Hz and falling treble and 
bass either side. Low level musical passages 
will therefore sound dull. Results were 
much better with chrome and metal tapes, 
although slight treble lift will make high 
level programme a bit bright. In spite of 
these observations though, all record/replay 
responses were considered good. 

Replay frequency response, Dolby B 

tracking and speed accuracy were all well 
set, allowing this deck to give good fidelity 
with modern pre-recorded cassettes. This 
is something we considered valuable. 

Speed stability in the form of wow was 
good, but an equivalent level of - 2ldB 
(9% distortion) for flutter sidebands sug­
gests audible muddle and was not 
impressive. 

AIWA AD·R450 

T
his machine is Aiwa's least 
expensive auto-reverse deck, 
being in effect a simplified 
AD-R550. Although Aiwa 
have omitted some gadgets, 

the '450 still has automatic tape type 
sensing. Both Dol by B and C noise reduc­
tion systems are fitted, but not HX Pro. 

Speed was correct in both directions, but 
replay-only speed stability deteriorated from 
very good forward (0.07% wow) to average 
in reverse (0.12% wow). Much the same 
effect occurred when recording, but flutter 
was low, as was modulation noise, and in 
essence this is a high quality transport. 

TDK SA gave very neutral tonal balance, 
with slightly fluffy HF due to saturation. 
Speed stability was again fine. There was 
enough bias adjustment range for BASF 
CR-MII; it was preferred for low hiss and 

excellent speed stability - even for critical 
organ programme. 

Ferric tape (TDK AD) gave little distor­
tion and even tonal balance, with well dif­
ferentiated treble. 

·-�·'-tai����:P-��-t.�n.· · 
CONCLUSION 

As auto-reverse cassette decks go, the AD­

R550 has some substantial strengths. Dolby 
HX-Pro, variable bias for accurate tape 
matching and excellent replay forformance 
combined to eclipse the performance of 
potential competitors. The cheaper AD­
R450 is a gadget-free auto-reverse deck of 
excellent basic specification. 

Fidelity with pre-recorded musicassettes 
was fine in both directions of play and 
recordings on ferric and chrome tape 
reached a high standard too. We felt this 
was also an excellent machine. 

�.flTEST RESULTS��-
AIWA AD-R550 

REPLAY OF PRE-RECORDED MUSICASSETTES 

Frequency response _____ ,lOHz-1ZkHz good 

Speed accuracy +0.3% very good 

RECORD/REPLAY USING BLANK TAPE 

Frequency response, ferric _20Hz-15kHz very good 

Frequency response, chrome __20Hz-17kHz very good 

Frequency response, metal _20Hz-17kHz very good 

Stereo separation -SidB good 

Distortion 0.76% good 

Tape hiss, ferric -65dB pom 

Tape hiss, chrome -66dB average 

Tape hiss, metal -66dB average 

Speed variations (wow and flutter) __ 0.07% good 

Modulation noise _______ -39dB average 

Fluner energy (band level) l4dB average 

MOL, ferric, 315HdiOkHz _+4.5dB/-IOdB average 

MOL, chrome, 315Hz/10kHz _+0.5dB/-7dB average 

MOL, metal, 315Hz/10kHz _+4.5dB/-0.5dB average 

INPUT/OUTPUT PERFORMANCE 

Line in sensitivity/overload ______ ...>OmVI-V 

Mic input sensitivity/overload O.lSmVI3lmV 

Output level BOmV 

Typical price inc VAT 220 

First reviewed: AD�RSSO, 1984; AO-R450, 1985. Rating: Best 
Buy. For full lab report on AD-R450, see issue 42. 
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AIWAAD·F990 
AIWA UK L TD, 2 DUKES ESTATE , WESTERN A VENUE, Lo DON, W3 OSY. TEL: 01-993 1672 

C
urrently Aiwa's top-of-the­
range model, the AD-F990 
incorporates Dolby HX-Pro 
'headroom expansion' as well 
as the usual B and C noise 

reduction systems. HX-Pro allows higher 
treble recording levels by dynamic variation 
of bias. In addition to this, the 990 has 
Aiwa's 'DATA' automatic tape calibration 
system that records a short sequence of 
tones on to tape; the machine monitors 
these and makes a series of internal 
adjustments which allow it to give its best 
results with a wide variety of tape 
formulations. 

Tape selection is automatic, catering for 
ferric, chrome and metal tape types. The 
auto tape matching system successfully 
accepted old metal tapes (without sensing 
slots) in the chrome position, giving perfect 
results. The adjustment range of this system 
is obviously very wide. Dolby selection is 
also automatic but this can be manually 
over-ridden. 

- - """·����·,�··-
SOUND QUALITY 

On high level programme without 
sustained piano notes, it was difficult to tell 
the difference between the AD-F990 and 
Compact Disc, when using metal tape 
(T DK MA). The sound was generally clean 
and open, with excellent tonal balance. 
Some harshness, due to flutter sidebands, 
was occasionally detected. Sustained piano 
notes were heard to wobble too, due to 5Hz 
wow. In spite of these effects though, we 
had to be impressed by reproduction from 
this machine. 

Type I! 'chrome' tapes also gave good 
results, but sounded 'softer ' than metal and 
treble compression was occasionally 
detected as softening 'top'. The sound was 
a bit less hard than that of metal and was 
liked. 

Ferric tape sounded a bit brittle, like 
metal, and noise was higher, but per­
formance was still excellent. 

Replay quality with pre-recorded 
cassettes was excellent, but again we noted 
the 'jelly-like' quality to pitch that slow­
rate wow produces. Otherwise, there was 
good imagery, plenty of attack on transients 
and even tonal balance. No degradation 
occurred at low levels with Dolby B 

engaged. 

--�LAB REPORT*��-
Replay frequency response, Dolby B 

tracking head weight and speed were all 
accurately set, guaranteeing good fidelity 
with pre-recorded cassettes. 

Speed stability was excellent in all areas, 
except for the presence of 5Hz wow side­
bands at -19dB. The ear/brain is very 
sensitive to wow at this frequency and it 
is the sort of thing that is audible on organ 
and piano in particular. Otherwise, little 
energy was lost into flutter, equivalent level 
measuring - 3ldB, or 3% distortion. This 
is far lower than most decks and results in 

improved clarity by reducing mush. Con­
ventional distortion was otherwise ex­
tremely low at all frequencies, with an 
average value of just 0.6%. 

Peak record level (OVU) has been set 
-3dB below Dol by flux, even though the 
meters accurately peak read. Our noise 
figures, being relative to OVU, are therefore 
poor. Aiwa put advisory peak level legends 
on the record display though and if these 
are followed, noise levels will be no 
different from those of other good decks. 

Due to DATA type tuning and Dolby 
HX-Pro, maximum output level values in 
the mid-band and at high frequencies were 
very high. For example, the IEC I (ferric) 
Primary Reference Tape had +4dB extra 
treble headroom than is usual, with no loss 
in mid-band headroom. Record/replay fre­
quency responses were extremely flat with 
all tape types. 

AIWA AD·F770 

A
t around £50 less than the 
'990 the AD-F770 is still 
packed with features, most 
of which are really useful. 

The dual capstan trans­
port reduces flutter to give improved clarity, 
logic control makes its operation easier, the 
'DATA' tape tuning system ensures perfect 
compatibility with all blank tapes, off-tape 
monitoring allows recording quality to be 
checked whilst the recording is actually 
being made and Dolby HX-Pro gives 
cleaner, less confused treble. 

Curiously, the electronic circuits of this 
machine have + ldB plateau low frequency 
boost. The DATA system consistently gives 
+I dB treble lift with all tapes, resulting in 
a curious 1kHz dip in the record frequency 
responses measured. Dolby C emphasised 
the effect below about -IOdB, especially 
around 300Hz where up to + 2dB lift 
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appeared. This will be a just-audible effect. 
Otherwise the DATA system, which 
laudably adjusts bias, record gain and then 
record equalisation, produced very con­
sistent results. It has enough adjustment 
range to compensate for all tapes, including 
awkward ones like BASF CR-MII and 
Maxell XL-IS. Exceptional resolution got 
record-gain right every time, within a 
fraction of a dB. 

Bias was set a bit high in my opinion, 
favouring low mid-band/bass distortion 
(0.4% and 0.2%!) at the expense of treble 
overload which, in spite of HX-Pro, was on 
the low side - especially for metal tape 
k 2dB). I suggest the use of high saturation 
metals (see tape tests) like TDK MA and 
Sony ES, since the 770 will tune them in 
accurately. 

The transport had little flutter and not 
a lot of wow either. Test tones sounded 
quite stable, although spectral analysis 
showed that some audible 'pitch indecision' 

was due to numerous low-level wow 
components clustered around 5Hz. 

Recordings with Sony ES metal (DATA 
tuned) had an 'itchy' high treble, sounding 
fine and over-busy. Otherwise, an even 
tonal balance and an excellent sense of 
clarity made recordings on metal much like 
the original. Speed stability was excellent, 
notes having fine steadiness and treble 
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being free of the coarseness which results 
from flutter. 

BASF CR-MII had an over-large bass 
sound due to a small tune error with this 
tape. Transient edges were slightly softened 
too. Otherwise, it was metal-like and 
considered excellent. TDK SA was, in 
comparison, smooth, but in a 'creamy' and 
opaque sense. It was pleasant, but less re­
vealing than CR-MII; bass was lighter 
though. 

Ferric ( TDK AD) was grainy at high 
frequencies, a bit smeared and coarse. 
There was plenty of treble though, and we 
felt that AD perfor�ed well on this deck. 

.-.�:4'..W.�t��""� 
CONCLUSION 

The AD-F770 is a high performance 
machine, well built and finished. Its re­
cording quality reached a very high stan­
dard with all tape types. Replay quality 
with musicassetes was marred by poor 
adjustment, resulting in a somewhat bland 
sound with leaden treble; it is a pity that 
such a fine deck should be compromised 
by this important detail. 

The AD-F990 gave impressive sound 
quality for the cassette medium, with all 
tape types and with pre-recorded musi­
cassettes. It is an impressive deck. But 
though the '990 benefits from its dual 
capstan drive, Aiwa could further hone the 
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speed stability performance to keep this 
deck up with the leaders. 

<ti�TEST RESULTS�-� 
AIWA AD-F990 

REPLAY OF PRE-RECORDED MUSICASSETIES 

Frequency response ____ _;.0Hz-20kHz very good 

Speed accuracy 0.15% very good 

RECORD/REPLAY USING BLANK TAPE 

Frequency response, ferric _22Hz-18kHz very good 

Frequency response, chrome _21Hz-18kHz very good 

Frequency response, metal _25Hz-16kHz very good 

Stereo separation SldB good 

Oistortien __________ ,Q.6% good 

Tape hiss, ferric 

Tape hiss, chrome 

65dB pom 

______ -69dB good 

Tape hiss, metal ------- 66dB average 

Speed variations (wow and Autter) ___ O.l% good 

Modulation noise _______ -4ldB good 

Flutter energy (band level) ___:_• __ _ 34dB very good 

MOL, ferric, 315HziiOkHz ___ +4dB/-6dB very good 

MOL. chwme. 315Hz/10kHz __ +ldB/-6dB good 

MOL, metal. 315Hz/10kHz ___ +4.41-ldB good 

INPUT/OUTPUT PERFORMANCE 

Line in sensitivity/overload ______ ...J lmV/-V 

Mic input sensitivity/overload lmV/65mV 

Output level 330mV 

Typical price inc VAT ------------>-350 

First reviewed: AD-F990, 1984 (reassessed 1985); AD-F770, 
1983 (completely retested. 1985). Ratingo AD-F770. Worth 
Considering; AD-F990, Best Buy. For full lab reporr on AD­
F770, see issue 42. 
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B&05000 
BANG &OLUFSEN (UK) LTD, EASTBROOKROAD,GLOUCESTERGL4 7DE. TEL:(0452) 21591 

B 
&0 have their own ideas about 
everything, with results both 
good and bad. Incredibly, the 
whole body of the 5000 slides 
forward out of the cabinet 

under power when part of the fascia plate 
is pressed. Only play and stop modes can 
be operated without the 'drawer' open, and 
the deck was thought awkward to operate. 

Good points were a sensible tape 
position marker and auto-return system, a 
large illuminated tape counter and inclu­
sion of Dol by HX-Pro. B&O were partially 
responsible for development of this system, 
which reduces bias when high level treble 
signals occur, resulting in much higher 
maximum treble recording levels. 

Connection is via a five pin DIN plug 
on a flying lead. This has normal line input 
sensitivity/impedance, so can be connected 
via a DIN-phono to phono sockets. 

--·��-�"'*'"''� 
SOUND. QUALITY 

Maxell MX metal tape sounded very 
smooth in the 5000, though TDK MA 
sounded brighter. Bass sounded dry. Clarity 
was excellent, as was differentiation of fine 
treble information. Pitch stability was 
unusually good, except for the occasional 
sudden waver in a note. 

What did surprise us was the audibility 
of modulation noise on this machine. 
Individual piano notes were accompanied 
by a 'pssss', which had a phantom-like 
quality to it - it was always in the back• 
ground, unlike the swishing ofdbx, which 
is much more obvious. 

Chrome tape (TDK SA) had some bass 
emphasis, heard as ' whoomph', and it had 
a dull quality that, for example, removed 
sibilance from speech. There was some 
fluffiness and loss of clarity around vocals, 

compared with metal. 
Ferric tape also sounded fluffy or woolly 

around vocals, but had exceptional 
differentiation of fine treble information. 
Large, ponderous bass was again noted. The 
performance was very good though. 

Replay quality of Dolby B pre-recorded 
tapes was 'soft' at low levels, lacking bite 
or attack, but not perceived treble. It was 
better at high levels, but still a bit ill­
defined compared with our Nakamichi 
ZX-9 reference. Imaging was satisfactory. 

·-><t«�lLAB REPORT��-
B &O are very consistent in their ability 
to comprehend and adhere closely to 
European (IEC) standards. This is a great 
strength and is the making of this deck. 

It meets the IEC replay response within 
!dB from 60Hz. However, a -ldB dip 
unfortunately positioned right in the Dolby 
B operating range of 2kHz-10kHz was 
emphasised by Dolby too, at low levels. 
T his effect results in dulled treble with low 
level signals from pre-recorded cassettes. 
Replay speed was sufficiently accurate. 

The handbook states that the deck has 
been adjusted to be compatible with IEC 
Reference Tapes. B&O now recommend 
TDK MA metal, TDK SA pseudo-chrome 
and BASF LH-1 ferric, all of which are 
close to IEC Primary Reference Tapes. 

Although the tape transport didn' t look, 
feel or sound (it clanked) very sophisti­
cated, measurement showed flutter side­
bands were well suppressed. Analysis 
showed many wow components, but at a 

fairly low leveL Modulation noise with 
TDK SA was high at - 36dB; better than 
�40dB is possible with this tape. 

Dolby HX•Pro resulted in amazingly high 
measured tape overload levels (that is, 

MOL). Our IEC I Primary Reference Tape 
(ferric) gave metal performance, chrome 
was almost as good and metal tape was 
+4dB better than usual in treble satuta• 
tion headroom! 

Maximum record level (OYU) is set to 
Dolby flux, giving -70dB tape hiss with 
TDK SA. The meters read after record 
equalisation, helping to compensate for 
music with a strong treble content. Distor­
tion levels were reasonably low, resulting 
in an overall average value of 1.1 %. 

B&O 9000 

L
ike other B&O products the 
Beocord 9000 has received a 
good deal of attention in view 
of its styling and unusual fea­
tures. Press a bar marked 'eject', 

sited between two blank aluminium panels 
and the rear one magically swings upward 
to reveal the cassette compartment. An 
array of minor facilities, like Dol by Band 
C, tape and timer functions beside the 
compartment are also revealed. 

Transport control buttons are on the 
right hand side of the deck, next to a calcu­
lator type keypad. The 9000' s tape counter 
reads time, after a frustratingly long calibra­
tion period of 1.5 minutes. The keypad 
allows wanted programme position to be 
entered in terms of time, whereupon the 
deck will fast wind to that point. Various 
other search features are available too. 
Logic rejects punch-in recording, but allows 
rewind direct from record mode. 

Dolby HX-Pro is fitted, allowing higher 
treble levels to be recorded on to tape, 
while Dolby B and C noise reduction are 

also included. 
Tape selection is automatic but this can 

be manually over-ridden to accept ferri-
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chromes and metal tape without sensing 
slots. Automatic tape tuning is also fitted. 

Record level meters read the input signal 
after record equalisation (the signal that is 
actually going on to tape). This gives 
accurate indication of treble levels. 

Speed stability measured quite well and 
band level flutter energy was low. However 
spectral analysis revealed wow components 
at l.lHz, 2.2Hz, 3.3Hz and capstan wow 
at 6Hz. Measured flutter deviation was not 
low for an expensive deck, measuring 
0.2%. This is the most expensive single­
capstan recorder we tested, and possibly the 
most expensive one available. 

B&O have set OVU at Dolby flux level 
and this, plus falling treble in the replay 
response, helped toward a very low noise 
level of -74dB with TDK SA tape. On the 
other hand the overall average distortion 
figure was high at 2.3%. 

On listening tests we found the B&O 
9000 gave disappointing results with all 
tape ty pes. Consistently, the music was 
acompanied by a low-level distortion with 
a gritty, blasting character that was 
unpleasant and wearing. The effect was 

Hi-fi for the discernin 
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probably due to a combination of speed 
instability, distortion and the presence of 
a degree of extreme-treble lift. TDK SA 

gave a neutral tonal balance but, again, 
there was a papery, lifeless sound. BASF 
Chromdioxid 11 gave better results all round. 
The sound was cleaner and reached a high 
standard. 

Musicassette reproduction suffered from 
falling replay response; it sounded dull and 
had muted detail. Stereo imaging was 
stable and well defined. 

. _,.�i:,������ ­
CoNCLUSION 

We were somewhat disappointed by the 
performance of the Beocord 9000. Sound 
quality using BASF Chromdioxid 11 was 
good but, in general, results were thought 
mediocre. Considering its high price it 
offers poor value for money. 

Although the 5000 was found quirky to 
use and not without its frustrations, it offers 
good recording quality with modem tapes. 
Fidelity with pre-recorded cassettes reached 
a high standard too. A good machine, com­
promised by the dictates of B&O styling, 
the 5000 can be recommended. 

A&R CAMBRIDGE * CREEK * HARBE TH 
HEYBROOK * LINN * MORDAUNT SHORT 

MANTRA * NAIM * NIGHTINGALE * ROTEL 
REGA * SONOEX * SPENDOR * SUPEX 

WHARFEDALE * AND OTHERS 

E c K s 

�4-iTEST RESULTS�}· 
B&O 5000 

REPLAY OF PRE-RECORDED MUSICASSETTES 

Frequency response _____ 40Hz-20kHz very good 

Speed accuracy -0.4% very good 

RECORDIREPLA Y USING BLANK TAPE 

Frequency response, ferric _____20Hz-18kHz very gn<xl 

Frequency response, chrome ___ 20Hz-5kHz see text 

Frequency response, mera\ ___ 20Hz-5kHz see text 

Stereo separation -52dB good 

Tape hiss, ferric _______ -68dB good 

Tape hiss, chrome - 70dB wry good 

Tape hiss, metal 69d8 good 

Speed variations (wow and tlurter) __ 0.05% very good 

Modulation noise -36dB poor 

Flurter energy (band level) 28dB good 

MOL, ferric, 315Hz/10kHz _+5.6dB/-2.7dB very g<'><l 

MOL, chrome, 315Hz/10kHz _+2.6dB/-3.6dB very gnoJ 

MOL. meral. 315Hz/10kHz ___ +3/+3.4JB very g<K><l 

INPUT/OUTPUT PERFORMANCE 

Line in sensitivity/overload ______ 65mV/-V 

Mic input sensitivityfoverload O.l3mV/30mV 

Output level 20m V 

Typical price inc VAT ·370 

First reviewed: l 984 (reassessed 1985). Raring: 5000, 
Recommended: 9000, Worth Considering. For full lab report 
on 9000, see issue 4 2. 
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DEN ON DR-M44HX 
HAYDEN LABORATORIES L TO, HAYDEN HOUSE, CHILTERN HILL, CHALFONT ST PETER, BUCKS. TEL : (07 53) 88844 7 

D 
enon's very successful DR­

M44 has now been uprated 
by the inclusion of Dolby 
HX Pro, and a number of 
other improvements, to be­

come the DR-M44HX. Linear crystal, 
oxygen-free copper cable has been used to 
join the independent (siamesed) record and 
playback heads to the amps and there is 
an improved head block and positioning 
assembly. The counter now shows elapsed 
minutes and seconds, while both the range 
and resolution of the auto-tune circuits 
have been improved. 

Otherwise, the DR-M44HX remains the 
same easy to use, gadget free, 
high-specification machine as before. It has 
automatic tape-type selection and high 
speed tape tuning to optimise performance 
for any blank tape. 

A large fluorescent display panel houses 
the record level meters, the illuminated 
tape counter and a variety of warning 
legends. Dol by B and C are included, plus 
a switchable MPX filter to allow response 
to reach 20kHz with Dolby operating, if 
desired. Microphone inputs are absent, as 
is now common with expensive decks; 
their manufacturers expect specialised mics 
to be used, which usually have their own 
dedicated pre-amps. 

- """�:t'���'ll'�"·· 
SOUND QUALITY 

Maxell MX gave a wonderfully smooth, 
silky sound, free of the edginess so 
common to metals. Some loss of clarity 
and insight were noticed against digital 
originals. Piano was not as solid as hoped; 
there was some pitch diffuseness. Sony ES 
gave a clearer, more up-front sound but 
with some slight top-end sizzle. Both metals 
gave impressive results, all the same. 

BASF CR-MII reached 'metal standards' 
easily, except on crescendos, where slight 
muddying of the sound occurred. Other­
wise, it combines the smoothness and 
confidence of MX with the clarity of Sony 
ES. Maxell XL-IIS was not too successful 
in comparison, having a warm and en· 
closed quality, with ponderous bass. 

BASF LH-MI exhibited excellent clarity 
for a ferric tape, suffering mainly hiss or 
treble splash at high levels, if level was in­
creased to minimise the hiss. Maxell XL­

IS gave very similar results. 

On musicassette a piano (Ashkenazy, 
Decca digital) didn't quite have the solidity 
and impact expected. Pitch 'diffusion' was 
again noted and felt to be the cause. 
Transients were softened out and imaging 
could have been better. Quite a lot of inner 
detail was lost too. The '44HX is now very 
good with musicassettes - much better 
than last year 's '44- but there is still room 
for improvement. Actually, the '44HX was 
not better than the '33HX with musicas· 
settes, but it still easily out-performs most 
cassette decks. 

-.�LAB REPORT��--· 
Denon's dual capstan drive, fitted with a 
direct drive motor on the '44HX, isn't of 
Nakamichi calibre, but it is clearly superior 
to single capstan types. Low rate flutter 
(0.08%), in the range 10Hz to 24Hz, and 
a trace of capstan wow (0.04%) at 6Hz did 
exist, but these effects were at a lowish 
level. Since the DR-M44HX is not expen· 
sive relative to its specification, Denon 
manage pretty well here, I feel. However, 
spectrum analysis clearly showed the 
'44HX to have more low rate flutter than 
the non-direct drive '33HX. 

Modulation noise with BASF CR-EII 

chrome tape sank to an extremely low level 
of -45dB. This was due to freedom from 
high rate flutter and excellent tape·to·head· 
contact. 

Dolby HX Pro reduces bias in the pre· 
sence of strong high frequency signals, in 
order to raise treble overload headroom. 
Certainly, it has improved them on the 
'44HX, but since chrome and metal MOI.:s 
have improved too, it appears (as with the 
'33HX) that Denon have taken the oppor· 
tunity to increase standing bias, improv­
ing midband headroom too. The '44HX 
now has relatively high overload headroom 
right across the audio band which, together 
with low hiss and hum, gives it wide dyna· 
mic range. 

The tape tuning system could now cope 
with BASF CR-MII - a super-chrome tape 

with very high treble output - and gave 
an almost-flat frequency response (though 
with an inevitable extreme-treble peak due 
to the nature of the tape). All other 'diffi­
cult ' tapes were sucessfully tuned in, fre· 
quency response being adjusted to flatness 
from 30Hz to 20kHz within very fine ldB 
limits. Record-gain was adjusted too, giving 
perfect Dolby tracking. Bias altered little, 
if at all. 

Possibly due to claimed improved head 
alignment on the 'HX model, we found 
less to criticise in the replay-only frequency 
response than previously. But the DR­

M44HX is still no Nakamichi in this area; 
it gets the response ruler flat to 8kHz, after 
which upper treble falls away to -6dB 
down at 18kHz. Replay noise and hum, and 
transport speed were all beyond serious 
criticism. 

DENON DR-M33HX 

T
he DR-M33HX, at £290, sits 
between the DR-M22 and 
DR-M44HX, borrowing fea· 
tures from each. It uses the 
dual capstan drive of the '22, 

that is without the '44's direct drive motor. 
The independent but siamesed record and 
replay heads seen on both the '22 and 
'44HX are employed here to good effect 
and like the more expensive deck, the 
'33HX has Dolby HX Pro, to enhance 
recording quality, as well as Dolby B and 
C noise reduction. Bias is also user-adjust· 
able, as on the DR-M22. 

Maxell MX metal gave very smooth and 
clear recordings, again with near perfect 
pitch stability. There was a small loss of 
inner detail on such instruments as 
maraccas and the delivery was just a trifle 
too mellifluous. Sony ES added some bite 
and verve, but with slight ' jumpiness ' to 
treble, heard on cymbals and the like. 
Cymbals did however, ring strongly and 
clearly, undiluted by flutter. 

BASF CR-MII super-chrome (bias set 
near maximum) retained inner and 
transient detail better than the metals, but 
had some bass emphasis and lost some of 
the solidity and sparkle of cymbals. Results 
were again superb though, and right up to 
metal standards. All recordings were made 
with Dolby B. 

Hiss became a bit of a nuisance with 
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ferries (TDK AD and BASF LH-MI), so 
'Dolby C was used here. Quality was out­
standing for ferric tape, being clearer, easier 
and more stable to listen to than most 
decks with metal tape. 

DENON DR·M22 

A 
basic machine in terms of 

facilities, the £200 DR-M22 

still offers certain key fea­
tures that provide better 
sound quality, most notably 

closed loop, dual capstan drive, user-adjust­
able bias and three heads. Denon have very 
usefully incorporated automatic tape selec­
tion, but without any over-ride to accom­
modate old metal tapes without sensing 
slots. This simply means they cannot be 
recorded properly, but they can be replayed. 
The transport buttons are very neatly laid 
out in a horizontal row and clearly identi­
fied with big symbols. Full logic allows the 
transport to punch-in record and to rewind 
straight from play mode. It worked quickly 
and smoothly when changing mode. 

Replay frequency response had slowly but 
steadily falling treble, which can marginally 
detract from the perceived attack and 
definition in music from pre-recorded cas­
settes. The fall at 10kHz was -2 .SdB. 
Replay speed was fast at + 1.2%, an amount 
that is just noticeable when a cassette has 
previously been played at the right speed. 

Closed loop, dual capstan drive wsn't 
quite as effective on this machine as it was 
on Pioneer's Cf-A9 or the expensive Nakp­
michis, but it did still eliminate sharp 
flutter peaks, as it should. TDK SA rook 
the flutter figure down to - 30dB band 
level, which is relatively good. BASF 
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Chrom IIS would have been even better. 
Some wow was measurable too but, on the 
whole, Denon's transport was superior to 
the usual standard expected. 

Bias had been set to give conventional 
overload ceilings in the centre position of 
the control. Increasing bias gave rather 
poor treble saturation figures with ferric 
and chrome of -12dB or worse. As usual, 

there was little change in metal per­
formance, because of its insensitivity to 
bias changes. 

Record/replay frequency responses were 
very flat with IEC Primary Reference tapes, 
bias being set at its centre detent position. 

Sound quality on metal tape was 
particularly clear, relaxed and unfatiguing. 
There was plenty of insight into a perform­
ance and fine stereo imagery. Treble qualiry 
did, however, show itself tinged with flutter 
distortion. We felt TDK MA gave a slightly 
cleaner sound than Denon DXM tape, 
because of lower flutter. 

Replay performance wasn't as well de­
fined as possible, muddying of strings and 
loss of immediacy being heard. Imagery 
and speed stability were good though. 

.. ,�;;.�$if.t'��Y�--­
CONCLUSIQN 

All three Denon models have been rated 
as 'Best Buys'. Though it does not have HX­
Pro, the DR-M22 is still a fine machine at 
the price. The '33HX has a few extras com­
pared with the DR-M22, most notably 
Dolby HX Pro, which increases overload 
margins and dynamic range, putting it on 
a par with the '44HX in this respect. User 
adjustable bias gave the deck broad tape 
matching, and recording performance 
measured well in all areas. This deck 
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delivered excellent record/play sound 
quality and equally, it played musicassettes 
unusually well , providing a pitch-stable, 
tightly defined sound better than most 
competitors by a significant margin. Since 
the '33HX is also a delight to use, it rates 
very highly indeed. 

On the '44HX, recording quality was 
excellent, becoming tape dependent as 
much as machine-dependent; the auto tape 
.
tuning system matched all tapes with a 
high degree of accuracy. Musicassette sound 
quality reached a very high standard too. 

��TEST RESULTS�-� 
DENON DR-M44HX 

REPLAY OF PRE-RECORDED MUSICASSETIES 

Frequency response ____ 20Hz-ll.OkHz good 

Speed accuracy ________ +0.2% very good 

Noise 58dB average 

RECORD/REPLAY USING BLANK TAPE 

Frequency response, ferric ___ 20Hz-20kHz very good 

Frequency response, chrome __ 20Hz-18kHz very good 

Frequency response, meral ___ lOHz-lOkHz very good 

Stereo separation 51 dB good 

Distortion __________ ,Q.?% good 

Noise 53dB good 

Speed variations (wow and flutter) __ 0.04% very good 

Modulation noise _______ -45dB very good 

Flutter energy (band level) 3ldB very good 

MOL, ferric, 315Hz/10kHz _ +4.SdB/-4.5dB very good 

MOL, chrome, 315Hz/10kHz _+2.5dB/-7.0dB good 

MOL, metal, 315Hz/!OkHz __ +6dB/+0.5dB average 

INPUT/OUTPUT PERFORMANCE 

Line in sensitiviry/overload ______ 80mV/>3V 

Mic input sensitivity/overload mV/-mV 

Output level 700m V 

Typical price inc VAT £340 

Fit:�t reviewed, DR-M44HX and DR-M33HX, 1985; DR-M22, 
1984. Rating: Best Buy. 
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HARMAN·KARDON CD491 
HARMAN (AUDIO) UK L TD, MILL STREET, SLOUGH, BERKS SL2 500. TEL (0753) 76911 

H 
arman-Kardon's '491 is a 
large, sophisticated and 
button-covered deck. The 
transport uses dual capstan 
drive for improved speed 

stability, whilst independent record and 
replay heads (siamesed) provide off-tape 
monitoring when recording. Manual bias 
adjustment is provided for tape tuning, but 
tape ty pe selection should have been auto­
matic at this price. 

The record level meters set OVU close 
to Dolby level and use two wide range LED 
displays covering -30dB to + !OdB with 
good resolution. The meters also have 
selectable peak hold and treble equalisa­
tion emphasis options. 

�· ��-��---
SOUND. QUALITY 

Choice of tapes for the CD491 is more 
critical than usual, because of its 
record-equalisation peculiarities. Sony ES 
metal gave fine results without bias tuning. 

TDK SA and Maxell XL-/IS both proved 
compatible in the 'chrome' position, suffer­
ing very little treble softening compared 
to metal. Fine detail was well preserved. 
A non-Dolby recording on BASF CR-EII 
(chrome) tape proved quiet to the point 
where only slight and very even back­
ground hiss was audible and not annoying. 
Fine transient definition was obtained on 
tests carried out with noise reduction cir­
cuits switched out. 

Ferric tapes generally sounded brighter 
and less fluffy in treble quality than is com­
mon. They performed relatively well in 
subjective terms and we felt the CD491 
made unusually good use of them. 

� - � � 
' --------------- ,,, � ,,.._ 

0 .. 
_________ l ___ -- . "':: - -

·��LAB REPORT�i�· 
Well set bias (detent position) and the pre­
sence of HX Pro ensured respectable tape 
overload figures at low/middle and high fre­
quencies respectively, when recording. 
Metal tape in particular rook a lot of level, 
at +6dB above OVU. This performance 
allows the CD491 to minimise the 
muddling and dullness that occurs with 
high recording levels, especially with ferric 
tape. HX Pro gives a deck like this over­
load margins comparable with the non-HX 
Pro Nakamichi decks. 

Record equalisation wasn't quite right for 
IEC tapes, necessitating a bias increase to 
suppress rising treble. This affected treble 
overload (saturation) little and successfully 
'flattened' most tapes - but not awkward 
super-tapes like Maxell XL-IS and BASF 
CR-M/1, which still have excessive treble 
and are not really compatible. This is a 
drawback Harman-Kardon could have 
foreseen. 

Replay frequency response was flat to 
10kHz and then shelved downward slightly 
at higher frequencies. Obviously, the latest 
(1981) replay characteristic has been used, 
resulting in even tonal balance and healthy 
treble from musicassettes. Some Dolby B 
replay tracking error occurred, and this will 
dull low level music. 

The replay amplifier had acceptably low 
hiss, but hum (and its harmonics) hovered 
around -60dB, which is not especially low. 
It was just audible at high gain with low 
level recordings. 

Speed accuracy was fine and speed 
stability excellent, on replay only and in 
record-replay. Flutter was suppressed well 

by the dual capstan transport; analysis re­
vealed a trace of capstan wow at 6.5Hz. 

- -"'•r:lt,���·""'" 
CONCLUSION 

Quality of musicassette reproduction and 
of recordings reached a very high standard, 
but some super-tapes are not compatible 
and most European IEC-aligned tapes need 
bias tuning before compatibility is 
achieved. Otherwise, thanks to its broad 
range of facilities, this deck balances flexi­
bility in use with an impressive level of per­
formance. It is certainly recommended. 

�4�TEST RESULTS�� 
REPLAY OF PRE-RECORDED MUSICASSETTES 

Frequency response ____ __,OHz-20kHz very good 

Speed accuracy +0.5% good 

Noise - 58dB average 

RECORD/REPLAY USING BLANK TAPE 

Frequency response, ferric _20Hz-20kHz very good 

Frequency response, chrome __ 20Hz-16kHz very good 

Frequency response, metal ___ 20Hz-20kHz very good 

Stereo separation ------- 53dB good 

__________ I% good Distortion 

Noise _____ ______ -53dB good 

Speed variations (wow and flutter) __ 0.04% very good 

Modulation noise _______ -4ldB good 

Flutter energy (band level) JZdB very good 

MOL. ferric, 315H,/10kH< _+3.0dB/-l.OdB good 

MOL, chmme, 315Hz/IOkH< _+ l.OdB/-5.0dB good 

MOL, metal, 315H,/IOkH< __ +6dB/+1.5dB good 

INPUT/OUTPUT PERFORMANCE 

Line in sensitivity/overload ______ 40mVI>JV 

Mic input sensitivity/overload l.3mV/64mV 

Output level 450m V 

Typical price inc VAT £500 

First reviewed: 1985. Rating: Recommended. 
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NAKAMICHI CR-7 
NAKAMICHI B&W (UN) L TD, MARLBOROUGH ROAD, CHURCHILL INDUSTRIAL ESTATE, LANCING, WEST SUSSEX. TEL: (0903) 7 50750 

A
s one of the world's most 
renowned manufacturers of 
high performance cassette 
decks, Nakamichi can rely 
on a flurry of interest and 

excitement when they introduce a new top 
model. They have to their credit some 
innovations of astonishing complexity, so 
one never quite knows what mysteries are 
about to be revealed by the launch of a new 
product. 

The CR-7, it transpires, is evolutionary 
rather than revolutionary, although 
Nakamichi might disagree with this ob­
servation. Most captivating is the way it 
reapplies the single most complex idea this 
company has ever had, putting it to good 
use in a simpler, but more useful form. I'm 
referring to the automatic azimuth in the 
Dragon cassette deck. 

When the Dragon was released, its auto­
azimuth mechanism took all honours in hi­
fi for ingenuity and monumental 
complexity- and this in a business where 
sophisticated gadgets are not uncommon. 
What the system provides is automatic 
compensation of something known as 
'azimuth error' in pre-recorded cassettes. 

:�-: .. ��.�--�·· ··· - · · 

AZIMUTH EFFECTS 
Azimuth error is an angular misalignment 
between the replay head of a cassette deck 
and the recording of its playing. It results 

in loss of treble and inter-channel phase 
error, which in turn render cassettes dull, 
muffled and diffuse in stereo imagery. This 
is in any case most people's idea of what 
a cassette sounds like, the reason being that 
azimuth error is common and pervasive, 
but the Dragon eliminates it. 

The CR-7 retains the Dragon's motor­
driven replay head that tilts left or right 
in order to align itself to a recording. 
However, it discards the Dragon's automatic 
sensing system, relying on the listener 's ears 
instead. In other words, azimuth is user­
adjustable on this deck. It might seem 
inferior to the Dragon, but in practice I find 
it preferable, even though the CR-7 is not 
a Dragon replacement or update. 

Nakamichi have made a fine job of 
honing the CR-7's azimuth control system 
so that it is very easy to use and under­
stand. You don't need a special left-handed 
iridium-tipped screwdriver or computer 
brain to deal with this one. The head is 
driven by a stepping motor that moves it 
in minute increments of approximately 2.6 

minutes of arc per step, total range being 
two-thirds of a degree (40 minutes) either 
side of a central 'upright' zero position. 
There's just a slight, quick whirr from the 
deck as the mechanism operates. 

The mechanism takes electrical com­
mands from a front panel adjustment 
control knob or from 'left' and 'right' 

buttons on a remote control unit . Yes, this 
is a remote control cassette deck too. It's 
what happens when the deck is given a 
remote command that will make most 
people's eyes light up with fascination. It 
will clinch a few sales too, I suspect. 

Having seen hi-fi show visitors mes­
merized by their RX series auto-reverse 
decks, which spin a cassette around like 
a ballerina, Nakamichi have added some 
pazazz to the CR-7. It doesn't do cartwheels 
(they 're probably working on this), but on 
receiving an azimuth adjustment command 
the large, bright output level display 
reconfigures itself almost completely, which 
is visually startling. Nearly all of it blanks 
out, leaving only one long horizontal, 
segmented scale with an orange, 
illuminated central arrow above it. 

The arrow represents the correct 'upright' 
Position of the head, as defined by an 
International Electrotechnical Commis- 16 7 
sion standard. I used a special test tape to 
check this was properly set, and it was, 
which is hardly surprising for Nakamichi. 
As step commands are received, the scale 
registers head movement and position by 
moving left or right relative to the arrow. 
Individual segments light up or extinguish. 
The whole thing is unique and completely 
captivating. But it isn't trivial, nor is the 
outcome spurious. 

As the head approaches correct align- W» 
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111>- ment with a recording there is an audible 
increase in treble content within the 
music. This adds a sense of clarity and in 
particular makes percussion, such as 
cymbals and triangles, sound bright, 
natural and well defined. Further fine 
adjustment then focuses stereo images and 
positions the stereo sound stage. The final 
result with a good recording is a sense of 
focus in stereo imaging that is rarely heard 
from pre-recorded cassettes, plus sig­
nificantly enhanced treble quality. 

Recordings made on the CR-7 do not 
require azimuth adjustment and in fact 
when the deck is put into record mode, the 
replay head receives an internal command 
to return to its central position. If it didn't 
do this, sound quality, as monitored from 
the independent replay head, would be 
deceptively dull, even though the record­
ings were perfect. This azimuth adjustment 
system applies only to recordings made on 
other decks, and in particular to commer­
cially pre-recorded tapes (musicassettes). 

Tape duplicating plants and engineers 
will love the CR-7 for its ability to show 
them azimuth errors so graphically. And it 
is this ability to display error and allow 
aural assessment of misalignment that 
makes the CR-7's manual adjustment 
system preferable, in my opinion, to the 
Dragon's completely automatic system. 
���;t" ..... �u.�_...,--"" ,��"DV"���� 

Aura TAPE TuNING 
Bur the auto-azimuth correction system is 
not all Nakamichi have conjured up for the 
CR-7. On past form, they would hardly 
consider it sufficient. For the first time in 
a Nakamichi, automatic tape tuning has 
been incorporated too. The company use 
a simple, fast, high resolution technique. 
It trims frequency response to within 0.3dB 
limits (at 15kHz ref. 400Hz), by altering 
bias, and then sets sensitivity. This is not 
an ideal way of going about things, but 
what it concedes in performance is more 
than made up for by the inherent quality 
of the deck's high performance inde­
pendent record and replay heads (almost 
all other manufacturers use siamesed twin­
heads, which have drawbacks). 

Under rest, Nakamichi 's tuning system 
consistently achieved the quoted 15kHz 

value of 0.3dB and had enough range to 
cope with awkward rapes like BASF CR­
MII. However, due to the high test fre­
quency of 15kHz used, a few tapes with 
peaky treble, like BASF CR-MII and Sony 
ES, don't tune flat and sound a bit warm 
and bass heavy. Otherwise, the system pro­
vides an almost ruler flat frequency 
response from 20Hz right up to 20kHz. 

-�·--,-.;;no..:.l>,?"'�;:k!:'f� 

DUAL CAPSTANS 
Like all expensive Nakamichi decks, from 
the BX-300 upward (that is, from £500 
upward), the CR-7 has a dual capstan 
transport mechanism. The main capstan, 
which has the task of drawing tape past the 
heads, is directly driven from a smooth­
running motor which, Nakamichi claim, 
exhibits no cogging action or vibration. 
Tests I made of speed stability, using 
spectrum analysis, confirm this. The 

second capstan is the one that 
conventional decks lack. On the CR-7 it 
is belt driven off the main capstan and runs 
to 0.2% slower, to provide constant back­
tension. This largely eliminates jerking and 
uneven running, reducing flutter (high rate 
speed instability) in particular. 

Two capstans can end up producing twice 
as much wow (low rate speed instability), 
unless the system is dimensioned so that 
drive line resonances don't correspond in 
frequency. This Nakamichi do, calling it 
a 'diffused resonance' transport. Again, 
high resolution spectrum analysis confirms 
that what little wow there is, is distributed 
and not discrete. The overall wow and. 
flutter figure I obtained was a quasi-peak 
reading of 0.04%, which is very low. 
Nakamichi claim 0.027%, which proved 
accurate when a long term average wow 
was computed from a spectrum analysis . 

What such speed stability provides, by 
suppressing wow, is a rock-stable sense of 
pitch that makes instruments like piano 
sound solid, rather than watery or slightly 
vague. It also eliminates corruption of 
tempo, making rock music in particular 
sound 'tighter ' than is usually the case from 
cassette. Perhaps surprisingly, these benefits 
can be as discernible with musicassettes as 
they are with original recordings from high 
quality live or digital sources. 

Elimination of flutter improves clarity 
and gives a nice, open sound, free of 
roughness and muckiness. This is a sig­
nificant benefit of good dual capstan drive 
and was very evident with the CR-7. Super­
quality cassette transports curiously make 
cassette sound 'un-cassette like' and the 
CR-7 was no exception. 

At last, Nakamichi have adopted auto­
matic tape type selection on one of their 
decks, together with manual over-ride for 
those who have their own ideas about what 
equalisation to use. What this simple and 
not uncommon mechanism does is to iden­
tify whether a cassette is ferric, chrome or 
metal and set bias and eq. conditions 
accordingly. 

The last new gadget I should mention 
is the tape counter, part of the bright 
yellow, fluorescent display panel. It provides 
either a four-digit count or playing time 
remaining and playing time elapsed. T he 
latter two options actually require quite a 
lot of extra complexity, plus a micro­
processor to do some quick sums. Time 
points can be very useful though, especially 
with musicassettes that are timed. 

· -���i<" ........ . 

SOUND QUALITY 
Perversely, perhaps, I got most excited 
about the CR-7's sound quality with 
musicassettes. New internal electronic 
circuitry does, I suspect, give it a better 
balanced sound than the Dragon, which 
surprised me. There was stronger low fre­
quency content, a better feeling of tonal 
neutrality and less thinness in the treble. 
All the Dragon's qualities of excellent 
imaging and a high degree of insight are 
retained though. 

With Maxell MX, the metal tape I prefer 
to use, recordings were so like the original 
that for all intents and purposes they were 
identical. Tests showed that the CR-7 gets 
massive levels on to metal tape before over­
load occurs, unlike most decks. 

Using BASF CR-MII, a fine chrome tape, 
there was some slight bass emphasis and 
warmth due to the tuning error, but 
otherwise an extremely clear, smooth 
sound with a trace of treble softening at 
high levels. TDK SA and Maxell UD-II 
both sounded very balanced, but with an 



almost subliminal sense of unease at high 
frequencies due to their relatively unsteady 
output compared with BASF chromes and 
Maxell MX. 

As is often the case with very good 
decks, the CR-7 made ordinary, good ferric 
tapes like TDK AD sound as good as metals 
can on a lesser machine. The independent 
record and replay heads have much to do 
with this, since they raise the overload 
ceilings of ferric tape substantially. 

·�"i��.:;lf,'fr;l.\'"'�'". 
CONCLUSION 

Making the CR-7 easy to operate and 
providing remote control has made 
Nakamichi know-how more palatable to 

the man in the street, providing he has a 
very deep pocket and an equally deep love 
of cassettes. This deck is far less of a high­
technology wrestling match than a Dragon 

or ZX-9, but it improves on their sound 
quality and still has the sort of innovatory 
ideas that make a Nakamichi cassette deck 
a product with a legend in front of it. 

�-f)TEST RESULTS�� 
REPLAY OF PRE-RECORDED MUSICASSETTES 

Frequency response _________ 25Hz,l8kHz 

Speed accuracy +0.7% fast 

Noise 63dB 

RECORD/REPLAY USING BLANK TAPE 

Frequency response, ferric (IEC I) ____ 20Hz-20kHz 

Frequency response, chrome (IEC ll) ___ 20Hz,20kHz 

Frequ<;.ncy response, metal (IEC IV) ____ 20Hz-l0kHzJ 

Stereo separation 53dB 

Distortion 0.25% 

Noise -54dB 

Speed variation (wow and flutter) 0.04% 

Modulation noise -45dB 

Flutter energy (band level) 33dB 

MOL. fmic, 315Hz/10kHz +4.8dB/-4.5dB 

MOL, chrome, 315Hz/10kHz +ZdB/-6.5dB 

MOL, metal, 315Hz/10kHz +6.8dBI-ldB 

INPUT/OUTPUT PERFORMANCE 

Line in sensitivity/overload _______ 43mVI>3V 

Mic input sensitivity/overload 

Output level _______ variable, IOOOmV max. 

Typical price inc VAT _________ _.>.l,095 
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3008A Pre-amplifier with a S/N ratio of - 95dB (IHF) and 0.003°/o 
distortion. The digital disc input has a sensitivity of 70 M/V and an 
overload rating of 20v. 

3009A Power amplifier with a frequency response of 0.07HZ-1.5MHZ 
and pulse power capability of 1 ,500W into 0.5 ohms. 

3001A Programmable FM Stereo tuner with a S/N ratio of - 95dB in 
mono and - 92dB in stereo. 

3006A Stereo power amplifier with an output of 150W per channel 
into 8 ohms and a frequency response of 1HZ-150KHZ. 

3011 A Programmable FM stereo tuner. Budget version of the 3001 A 

with similar specifications, e.g. useable sensitivity in mono is 0.85 
micro volts. 

3012A Integrated pre-amp/power amp with output of 100W per 
channel into 8 ohms. The digital disc input can handle in excess of 
20 volts without overload. Frequency response on linear inputs is 
5HZ-100KHZ. 

3014A Cassette recorder with 32K microprocessor control system. 
Three heads and four motor tape transport mechanism. Built-in tape 
calibration for any type of tape, programme search, Dolby B&C. Fixed, 
and variable outputs, remote control option. 

TD20ASE Reel tape deck with extremely quiet 4 motor tape transport 
system. Versatile input mixing facilities and a S/N ratio of - 80dB 
without noise reduction circuits. 

In all 3000A series the signal paths feature exclusively metal film 
resistors and polyester type capacitors to eliminate blurring of sound. 

For detailed colour brochure on the Tandberg 3000A Series send to: 

TANDBERG® LTD 

Revie Road, Elland Road, Leeds LS11 8JG 
Tel: 0532-774844 
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NAKAMICHI BX·300E 
NAKAMICHI B&W (UK) L TD, MARLBOROUGH ROAD, CHURCHILL INDUSTRIAL ESTATE, LANCING, WEST SUSSEX. TEL, (0903) 7 507 50 

L
istening tests and lab tests con­
sistently showed speed stability 
to be a very broad ranging prob­
lem on cassette decks, res­
ponsible for distortion, pitch 

slurring, diffuseness and many other 
obscure subjective phenomena. Closed­
loop, dual capstan decks eliminate virtu­
ally all these degradations in one go and 
also isolate cassette tape from cassette 
mechanics, which can themselves produce 
severe flutter. Nakamichi use this drive 
system on all their more expensive decks, 
starting with the BX-300E. 

Three heads have also been fitted, to 
allow off-tape monitoring, and user­
adjustable bias for tape tuning. Nakamichi 
fit a single control for all tape types, so set­
tings will have to be memorised when 
changing between types. 

-�--�t�lR""'"·-· 

SOUND QUALITY 
Metal tape (TDK MA) gave very neutral 
tonal balance, tinged by a slight extreme­
treble lift. Increasing bias brought this 
under control and sound quality was con­
sidered excellent. There was solid imaging, 
good, clean treble and delightful clarity. 
Reducing bias resulted in treble splash and 
was nasty. Some low rate speed instability 
was still just detectable, but we were being 
extremely critical here and expecting 
Compact Disc stability from our recordings 
- something the BX-300E nearly 
achieved. 

Chrome tape (TDK SA) needed some 

bias increase to keep treble under control, 
but with this it was difficult to be certain 
which was source and which was tape at 
times. These were astonishing results. 

With ferric tape we found that there was 
a compromise to be had between best 
treble control (increased bias) and best 
treble level (decreased bias), using TDK 
AD. In the end, some softness was accepted 
in return for good control. Other tapes 
would alter these oservations though. 

The BX-300 replay quality with pre­
recorded cassettes sounded less bright than 
our ZX-9 reference, but had much of the 
image stability and cleanliness that allows 
close listening. It was of a very high 
standard. 

�LAB REPORT��"'-
As expected speed stability was unusually 
good with this deck. Flutter measured 
0.07% and wow 0.04%. There was virtu­
ally no drift. Flutter sideband analysis 
showed there were none! Some wow was 
measurable, but it was minor. The deck 
gave an amazing performance in this area. 

Bias adjustment finely trimmed metal 
frequency response by a few dB at 20kHz, 
but this is all that is needed, because metal 
cassette tapes are all much alike. 

Chrome adjustment range was much 
larger, chrome and ferric tapes being more 
sensitive to bias change than metal. It was 
just sufficient, at maximum, to give per­
fect results with BASF Chrom liS (super­
chrome) and therefore TDK SA-X as well. 
The deck can therefore be matched to the 
best 'chrome' tapes available. 

As usual with current Nakamichi decks, 
replay frequency response had a -ldB or 

so dip at 2kHz, but treble rose steadily 
above this frequency to + 2 .2dB at 18kHz. 
By normal standards though, replay res­
ponse was very flat and extended- some­
thing that is plainly audible we find. Replay 
speed accuracy was perfect at the pitch 
control's central setting. Adjustment range 
was a large 7%. 

�·,<YQJ�.�2����!it.�·--· 
CONCLUSION 

The BX-300E was a pleasure to listen to, 
both with recordings made on the machine 
and with pre-recorded musicassettes. Re­
assessed this time, it remained one of the 
few really excellent machines we tested. 

�<4TEST RESULTS�·� 
NAKAM!CH! BX-300E 

REPLAY OF PRE-RECORDED MUS!CASSETTES 

Frequency response _____ .50Hz-17kHz good 

Speed accuracy +0.1% very good 

RECORD/REPLAY USING BLANK TAPE 

Frequency response, ferric ___ 25Hz-20kHz very good 

Frequency response, chrome __ 20Hz-20kHz very good 

Frequency response, metal ___ 20Hz-20kHz very good 

Stereo separation ------- -53dB good 

Disrorrion 0.5% good 

Tape hiss, ferric 66dB average 

Tape hiss, chrome ______ -69dB good 

Tape hiss, metal ------- 67dB good 

Speed variations (wow and flutter) __ 0.04% very good 

Modulation noise ------- 4ldB very good 

Fluner energy (band level) 36dB very good 

MOL. ferric, 315Hz/10kHz __ +4.9dB/-7dB good 

MOL, chrome, 315Hz/10kHz _+3.0dB/-8.2dB good 

MOL, metal, 315Hz/10kHz __ +6.6/-Z.BdB poor 

INPUT/OUTPUT PERFORMANCE 

Line in sensitivity/overload ______ ,6SmV/-V 

Mic input sensitiviry/overload NONE 

Output level 930mV 

Typical price inc VAT 499 

First reviewed: 1984. Rating: Besr Buy. 
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PIONEERHIGHFIDELITY(GB) LTD, 1-6 FIELD WAY,GREENFORD,MIDDLESEX. TEL:01-575 5757 

N 
ow in fashionable black 
finish and given an 'X' 

suffix, this deck was ori­
ginally tested as the Cf-A9. 
Pioneer have largely resisted 

the temptation to load the deck with 
gadgets, instead going for performance 
features. 

To this end the deck has three heads for 
off-tape monitoring whilst recording. It has 
a tape tuning system with standard, under­
and over-bias conditions available. The 
system also adjusts sensitivity and record 
equalisation. Closed loop, dual capstan 
drive is employed -a blessing because it 
can eliminate wow, modulation noise and 
flutter. 

Tape type selection is automatic, which 
prevents selection error and ruined record­
ings. Old metal tapes without sensing holes 
cannot be accommodated. 

The record level displays are very bright 
green and peak read accurately, but OVU 
has been set - 2dB below Dol by flux, 
which is a bit low. In their handbook, 
though, Pioneer do say that peaks can run 
up to Dolby level. 

The cassette window is back lit and the 
tape counter also shows time remaining. 
Logic control allowed punch-in recording 
and immediate fast rewind out of record 
mode. A 'tape return' button would stop 

play or recording and start rewind back to 
zero on the counter. This was simple and 
useful. 

-� �����,.,..,.-
SOUND QUALITY 

TDK MA tape ('peak' auto-bias) gave an 
exceptionally smooth, stable sound -even 
on difficult orchestral peaks. It was totally 
relaxing. Some detail and insight was 
missing from violin, in comparison with 
the CD original. The natural sibilance in 
vocals and speech was slightly muted too. 
Piano reproduced with astonishing freedom 

and naturalness, apparently unrelated to 
background tape hiss. This was especially 
impressive and due, in no small part, to 
lack of modulation noise. Pitch stability 
was perfect, although some wiriness was 
just discernible with organ. 

Chrome tape (TDK SA) gave similar 
results, but was a bit blander, woollier and 
soft. Fine treble detail was confused or lost, 
partly from falling treble due to Dolby 
action. BASF Super Chrom IIS, under­
biased, gave results as good as metal. 

Ferric tape (TDK AD) gave astonishing 
results. Less soft and woolly than chrome 
(in fact, TDK SA), the ferric tape's treble 
detail was maintained as if saturation was 
not occuring at all. Hiss was not a problem. 

Replay quality was extremely good, but 
fell well short of the musical insight and 
image solidity of our reference Nakamichi 
ZX-9, which was a surprise. Tonal balance 
was correct, but there was a vagueness to 
the sound that made it uninvolving. 

�LAB REPORT�� ... -
Factory-set bias, obtained by not using the 
auto tape tuning facility, gave very high 
treble saturation levels, but slightly reduced 
mid-band overload. Consistency of per­
formance between tape types suggested 
Pioneer have adjusted this deck carefully 
and deliberately to obtain better treble per­

formance, at the expense of mid-band 
headroom - a sensible approach. Standard 
auto-bias ('peak') set bias even lower, giving 
ferric tape almost metal performance in 
treble saturation headroom. All mid-band 
overload levels (MO[s) were above OVU 
+3dB to +7dB with ferric, chrome and 
metal, so adequate headroom is maintained 
if advised maximum record levels are used. 

Record/replay frequency responses proved 
flat with all tape types. Especially notable 
was lack of rising treble with metal tape; 
this ensures that nasties like 'spitching' and 

E c K s 

hardness don't prevail. Pioneer 's tape 
tuning system was more accurate than 
many in this respect, but Dol by action in­
creased treble loss at low levels. 

We had to be impressed by the transport 
mechanism. There were virtually no flutter 
side-bands, resulting in an extremely low 
equivalent band level value of - 38dB 
fluttel"distortion. This is the same as 1.2% 
distortion, compared with around 10% 
from most decks and up to 30% from the 
worst. It's a substantial improvement. 
Equally, modulation noise was excep­

tionally low at -43dB, compared with a 
typical level of-38dB. Wow had virtually 
been eliminated too. Spectrum analysis of 
the demodulated wow signal showed only 
6Hz and 12Hz components and these were 
at an extremely low level. Wow measured 
0.02%, flutter 0.06% and drift 0.03% -
amazing results! Note that this deck is more 
speed stable than any turntable can ever 
hope to be and almost as stable as a CD 
player! 

Replay frequency response was almost 
ruler flat from 30Hz up to 18kHz, diver-
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gence being O.SdB or less. The test tape 
isn't guaranteed to be more accurate than 
this. Replay speed was correct, but head 
height a bit our of adjustment. There was 
ldB-2dB more Dolby B treble loss at low 
levels than expected. 

PIONEER CT·A 7X 

W
e also rested the less 
expensive CT-A7X, 

which again has been 
designed as a straight­
forward no-compromise 

high-quality deck. Again, it has a dual cap­
stan transport and independent record and 
replay heads, but is without the auto-tape 
tuning of the 'A9X. 

With TDK MA metal tape, the 'A7X 

sounded 'busy' in the treble and had weak 
lower bass. There was no sign of coarseness 
or unpleasantness to the treble though. 
Maxell MX metal gave a natural tonal 
balance and sweet treble. Sound quality 
was excellent if record levels were not 
pushed up unduly, except that deep bass 
was again weak. 

E T 
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With TDK SA chrome, vocals were 
pushed forward in their upper registers, due 
to a plateau or high frequency emphasis. 
The sound soon become muddled, due to 
distortion, at high levels. It was a choice 
between this or some hiss. 

Ferric (TDK AD) sounded smooth and 
relaxed. Treble was free of graininess or 
coarseness, but did 'splash' a bit. Results 
were considered excellent for ferric rape. 

Musicassettes had a thin, gutless sound, 
due to lack of deep bass again. T here was 
little depth dimensioning and poor insight 
into the music. Imaging was mediocre for 
an expensive deck and transients lacked 
crispness. The 'A7X was peculiarly unim­
pressive with musicassettes. 

.. ,������!i/Y·.-
CONCLUSION 

Ergonomic design of the CT-A7X was first 
class, and automatic tape-ty pe sensing 
proved an asset. Under test, though, the 
CT-A7X showed some surprising weak­
nesses. Replay response should have been 
more accurate and HF stability better. 
Adjustment for blank tapes -especially 

E c K s 

chrome- was poor. No user-adjustable bias 
is provided. 

Sound quality with chrome rape was 
found tonally unbalanced but clean, due 
to the excellent dual-capstan transport. 
Results with Maxell MX metal were fine 
if record levels were kept down, but then 
hiss became a bit more apparent. Ferric 
gave excellent results. Musicassette 
reproduction should have been better at 
this price level. 

However, the CT-A9X produces startling 
recordings with ferric and metal tape in 
particular. It was easy to use and fidelity 
with pre-recorded cassettes was excellent, 
even though not reaching the highest stan­
dards. A fine machine. 

·t}�TEST RESULTS�-� 
PIONEER CT-A9X 

REPLAY OF PRE-RECORDED MUSICASSETTES 

Frequency response _____ 25Hz�ZOkHz very gooJ 

Speed accuracy +0.3% very gooJ 

RECORD/REPLAY USING BLANK TAPE 

FrclJut!ncy response, ferric ___ 30Hz�ZOkHz very gooJ 

FrelJuency response, chrome __ 25Hz� 16kHz very gooJ 

Frequency response, metal ___ 25Hz-20kHz very go<xl 

Stereo separation ------- 52JB average 

Distortion __________ 1.4% average 

Tape hiss, ferric 

Tape hiss, chrome 

Tape hiss, metal 

66JB average 

68JB average 

67JB average 

Speed variations (wow and fluner) __ 0.02% very gooJ 

Modulation noise ______ _ 

Flutter energy (band level) ____ _ 

4 3JB very gooJ 

3&18 average 

MOL. ferric, 315Hz/10kHz _+ I.ZJB/-4.4JB pmr 

MOL. chrome, 315Hz/10kHz _-O.ZJB/-6.4JB average 

MOL, metal. 315Hz/10kHz __ +1.8/-0.6dB pmr 

INPUT/OUTPUT PERFORMANCE 

Line in sensitivity/overload _______ 50mVI-V 

Mic input sensitivity/overload NONE 

Output level ____________ 580mV 

Typical price inc VAT __________ £700 

First reviewed, CT-A9X. 1984; CT-A7X. 1985. Rating' CT­
A9X, RectlmmenJeJ. 

173 



174 

c A s s E T T E D E 

REVOXB215 
F.W.O. BAUCH,49 THEOBALDSREET, BOREHAMWOOD, HERTSWD2 4RZ. TEL:OI-953 009I 

L
ike its predecessor, the 8710 

Mkli, this machine has been 
designed as much for studio as 
for home use. It is a no­
compromise machine at a no­

compromise price, solidly built and 
incorporating some uniquely useful 
features. 

Revox haven't missed a trick with this 
one: the automatic tape tuning properly 
adjusts bias, record equalisation and record­
gain, holding the values in non-volatile 
memories for instant recall when changing 
between tapes. Tests showed that all tapes, 
including awkward ones like BASF CR-I! 

(super-chrome), are tolerated. Automatic 
tape sensing is used too, but with manual 
override so, for example, chrome tape can 
be recorded with 120MS equalisation. 

A sophisticated tape 'counter' in fact 
measures reel speeds and computes elapsed 
time, allowing time points to be found, 
with reasonable accuracy, on any cassette, 
without the need to reel back to the start. 
Allied to this system is the ability to 
memorise two time location positions 
(called LOCI and LOC2) which can be 
returned to. Or the machine can be asked 
to find a specified time point. 

Full logic control of the transport is 
provided, allowing 'punch-in' record. Revox 
use their own twin capstan mechanism 
which has no fewer than four motors -
there are independent speed-controlled 
direct-drive motors for each capstan and 
separate motors for each reel. Siamesed 
independent record and playback heads 
give off-tape monitoring. Dolby HX Pro is 
used to improve on the limited treble 
overload (saturation) performance of the 
8710 Mkll which we noted in I984. Dolby 
B and C are provided. 

Infra-red remote control is available, and 
there is a serial link for wire-transmitted 
commands. No mic sockets are provided 
though, dedicated external units being 
necessary. 

After careful manual-reading and some 

acclimatisation, the 8215 proved easy to 
use, but its operating sequences are not 
necesarily self-evident, because of strong 
internal logic. It was a case of 'easy -once 
you know how'. The transport mechanism, 
which is an engineering masterpiece, 
moves with the speed and quiet precision 
of the best. 

- """�����·-�-· 

SOUND QUALITY 
Much like the previous 8710 Mkll, the 
8215 provides recordings of the fine clarity 
on metal tape. There was again the sense 
of listening only to electronic circuits, but 
with a bit of hiss added, only noticeable 
at high volume. Stereo imaging was needle 

sharp and perfectly steady too. We noticed 
a very slight wow on critical organ music, 
which was a pity. 

BASF super-chrome tape (BASF CR-!1) 
again gave a perfectly even, steady sound, 
but with some slight softening and dif­
fusion of treble on sustained high levels. 
It was only this feature that gave chrome 
away on difficult programme. Otherwise 
chrome had much the same lucid quality 
as metal tape on the 8215. 

Transients were best maintained without 
noise reduction and this was a perfectly 
valid option on the 8215, because of its 
ability to accept BASF super-chrome, 
which has a very wide dynamic range. 

Ferric recordings were slightly vague in 
treble quality, possessing splashy transients, 
and some graininess, but this is usually the 
case. The 8215 still did a good job with 
most quality ferric tapes, especially Maxell 
XL-IS. 

Musicassettes had a sense of depth about 
them; we felt this deck had the ability to 
delve into a performance even on relatively 
poor tapes- a feature noticed only on few 
other top quality machines. Poor tapes 
became entertaining, instead of being 
beyond use. The quality of good musi­
cassettes was properly revealed in relatively 
stable imaging, cleaning treble delivery and 
a sense of solidity that added realism. 

c K s 

-�LAB REPORT���-
Revox take the same view of IEC replay 
response as Nakamichi, ignoring the rape 
as a standard and using a theoretical curve 
instead. This results in rising treble above 
14kHz. Subjectively, the effect is slight but 
beneficial as pre-recorded musicassettes 
acquire good transient definition and sharp 
imaging - all other things being equal. 

Speed accuracy proved adequate at 
±O.So/o fast and replay speed stability 
extremely good at 0.03% wow and flutter 
(DIN weighted). At -58dB the replay 
amps had a bit more hiss than some, but 
tape hiss will exceed this figure so it is 
acceptable. There was hum, measuring 
-64dB at 100Hz and -66dB at 150Hz. 
This could be heard under critical 
conditions. Since some budget machines 
manage better, Revox should cure this. 
Dolby B replay tracking was excellent. 

The LCD record level meters have OVU 
at Dolby level. Recordings to this level were 
unaffected by hiss from either the record 
amps or replay amps, Dolby C giving 
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-19dB of noise reduction, reducing hiss 
to - 72dB with BASF chrome, for example. 
Hum performance was mediocre, being 
identical to the replay-only results. 

Record overload levels (MOL and 
saturation) are now very good, being a 
hair's breadth below Nakamichi levels. 
Distortion was higher than the rock­
bottom results from a Nakamichi though, 
due to the latter's use of non-siamesed 
heads. 

The computer tuning system gave a high 
degree of repeatability in its settings and 
we couldn't fault it. As a consequence, 
tapes always gave the same performance, 
even after repeated runing; some systems 
are erratic. 

Dolby tracking was near-perfect and 
frequency response with all tapes ruler-flat. 
This was a fine and consistently repeated 
performance. 

Spectral analysis showed negligible 
flutter with BASF's latest chrome tapes, but 
revealed slight capstan wow at 5Hz and 
10Hz. 

s E T T E 
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CONCLUSION 

D 

A complex machine, the Revox has a twin­
capstan transport, with each capstan 
directly driven. The hubs have their own 
speed controlled de motors, all four motors 
being mounted on a solid, die-cast chassis 
- as is the solenoid controlled head 
platform. 

Computer tape tuning optimally sets 
bias, record gain and record equalisation 
for any tape. Automatic tape type sensing 
is employed with manual override. There 
are non-volatile memories for tape tune 
state and for remembering time points on 
a tape, time positions being computed 
automatically from hub speeds. Infra-red 
remote control is fitted, and so is a hardwire 
serial link. 

The 8215 had a fine measured 
performance, ignoring the slight blemishes 
of low level hum and capstan wow, which 
would rarely be heard. It gave impeccable 
sound quality both with recordings and 
with musicassettes. This Revox model is 
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undoubtedly one of the best cassette 
machines available. 

·t��TEST RESULTS�·,_ 
REPLAY OF PRE-RECORDED MUSICASSETTES 

Frequency response ____ llHz�lO.OkHz very good 

Speed accuracy +0.5% good 

Noise -58dB average 

RECORD/REPLAY USING BLANK TAPE 

Frequency response, ferric __ 26Hz-20.0kHz very good 

Frequency response, chrome __ 26Hz-20.0kHz very g<xxi 

Ftequenq response, metal __ 26Hz-20.0kHz very good 

Noise -5 3dB good 

Speed variations (wow and fluner) __ 0.03% very good 

Modularion noise 44dB very good 

Flurrer energy (band level) - 39dB very good 

MOL, ferric, 315Hz/10kHz _+Z.SdB/-l.BdB avernge 

MOL, chrome, 315Hz/10kHz _+0.5dB/-5.0dB average 

MOL, metal, 315Hz/10kHz __ +4.0/+I.ZdB good 

INPUT/OUTPUT PERFORMANCE 

Line in sensitiviryloverload ______ SOm VI> 3m V 

Mic input sensitivity/overload -mV/-mV 

Output level 750mV 

Typical price inc VAT £1207 

First reviewed: 1985. Racing: Recommended. 
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TANDBERG TCD 3014A 
TAN DB ERG L TD, REYIE ROAD, ELLAND ROAD, LEEDS LSll 8JG. T EL : (0532) 77 4844 

T
here are relatively few 
manufacturers of highly 
expensive cassette decks in 
the world, even though those 
that do make them claim 

there's plenty of demand. Nakamichi and 
Teac are the best known Japanese names, 
whilst in Europe Revox are pre-eminent. 
However, in the 3014A reviewed here, 
Tandberg also have a model vying for a 
position at the top. 

Tandberg are a Norwegian company 
whose presence and fortunes in Britain 
have waxed and waned somewhat over the 
years. T hey had quite a success with a 
cassette deck known as the TCD-310 some 
years ago and have even had a television 
manufacturing plant in the UK, so their 
commitment has been considerable. Tape 
decks are something of a speciality though 
and the 3014A reflects this in the scope 
and nature of its features. 

The heart of any good cassette deck is 
its transport system and this should be an 
effective dual capstan type. Tandberg's 
design uses four motors, one for each of the 
two tape hubs, one to drive the head 
platform into engagement with the cassette 
and one for both capstans. T hey are servo 
controlled, which means that a speed 
related output signal is produced, enabling 
external circuits to apply correction if 
necessary in order to keep speed accurate 
and uniform. 

Like Nakamichi, Tandberg mention the 
problem of corresponding resonances pro­
ducing cumulative speed instability in a 
dual capstan transport, so they too tune the 
rotating components to have dissimilar 
inertias ('mass differentiated' flywheels as 
they put it). However, the Tandberg 
transport uses belt drive from the capstan 
motor to the drive capstan, with a jockey 
belt from the flywheel to the back tension 
capstan. Direct drive to the main capstan 
at least, is more common these days. 
Analysis revealed more drift and low rate 
wow, especially at 5Hz, than I expected, 
but very little flutter. 

-· 
INDEPENDENT HEADS 

Confirmation of this company's dedication 
to producing a no-compromise design is 

found in their use of entirely independent 
record and replay heads. T his is something 
that otherwise only Nakamichi dare 

present to the outside world. T he drawback 
is that either the record or the replay head 
has to be made adjustable to counteract 
cassette-generated azimuth error. Other­
wise, cassettes would sound different when 
turned over or between samples. 

T his is made clear in Tandberg's oper­
ating manual where they say: 'Azimuth 
adjustment should always be carried out 
before you start a recording, when you turn 
the cassette over or when you change to 
another cassette'. Since the record head is 
made adjustable, these observations only 
apply to recording, not to playing musi­
cassettes, because the replay head is fixed. 
It's a system Nakamichi used with their 
ZX-9 but have abandoned with the new 
CR-7, in favour of an adjustable replay head 
which, one could argue, makes life even 

more difficult. However, implementation 
is a key factor here. 

Tandberg fit a mechanically linked 
azimuth adjustment knob just to the left 
of the cassette holder. T hey also provide 
a test system that provides a 15kHz tone. 
The idea is to tune for maximum signal, 
as indicated by the record level meters. In 
practice it wasn't as easy to use or so critical 
as the phase sensing system of the ZX-9 or 
the motor driven system of the CR-7. It 
did prove effective all the same. 

The main benefit totally independent 
heads have over siamesed types (which are 
more common) is that they are not per­
formance limited by size. T his allows very 
high recording levels to be achieved, 
especially at low frequencies, by mini­
mising core saturation. It also helps to keep 
bass response flat, since contour effects are 
more easily dealt with, and it eliminates 
cross-feed at high frequencies, which can 
foul up Dolby operation when monitoring 
during the record process. 

The benefits are most obvious with metal 
tape, where the TCD-3014 can achieve 
+ 5 .SdB above the IEC reference flux using 
the IEC IV Primary Reference Standard 
tape. Few decks can match this - and 
higher figures can be achieved with good 
commercial tapes like Sony ES and TDK 

c K s 

MA. It is not.achieved at the expense of 
curtailed treble overload margins either, by 
using over-strong bias, saturation being 
-l.SdB with IEC IV, which again is a good 
result. Together with lowish hiss and 
virtually no hum, the 3014A provides more 
dynamic range than usual, especially from 
metal tape, solely because of its inde­
pendent heads. 

��- 'DYNEQ' --� 
Tandberg, like Nakamichi, choose not to 
modulate bias with Dol by HX Pro in order 
to gain overload headroom. Instead they 
have what they term 'Dyneq'. This isn't the 
same as HX Pro at all in fact. What it does 
is to prevent treble overload by dynamically 
reducing high frequency record equalis­
ation in the presence of strong treble 
signals. As an overload prevention device, 
it minimises distortion rather than over­
coming saturation, as does HX Pro. 

In appearance the 3014A is functional, 
if not beautiful. Large, round, spun­
aluminium buttons are easy to press and 
since they actuate electrical switches, they 
have a light operating action. All com­
mands go into logic circuits and thence out 
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to operating relays, solenoids and a motor 
driven head platform. This allows the use 
of remote control, available as an extra. 

I liked the open cassette tray, which 
speeds up loading and viewing. However, 
this deck is a bit curious in that it locks 
the cassette into place, necessitating a 
separate 'release' action before it can be 
removed. Fast winding proved very fast, like 
the old TCD-310. 

-�- ---�� 
TAPE TUNING 

Operation of the basic transport proved 
slick, but some of the controls felt a bit 
coarse by modem standards - and this 
does apply to the method of tape tuning 
provided. A special screwdriver is supplied 
for bias and record gain (sensitivity) 
adjustment. Inevitably, it has to be poked 
into holes on the fascia and jiggled around 
until it engages a potentiometer lurking 
beneath. There was too much adjustment 
range, even with metal tapes, making the 
adjustment action coarse. Using 315Hz and 
15kHz test tones from an internal gener­
ator, performance is trimmed inde­
pendently on each channel using the 
record level meters as indicators. They have 

E T T E D 

limited resolution, so end results are a bit 
variable, and lab measurement revealed 
that frequency response above 10kHz often 
deviated from flatness by a few dB or so 
after adjustment. 

This was especially the case with Type 
11 tapes (chromes and pseudo-chromes). 
Record equalisation didn't suit them very 
well, as a hump in response at 5kHz in the 
IEC 11 response showed. But IEC I (ferric 
tape) and IEC IV (metal) otherwise clearly 
demonstrated how the independent record 
and replay heads successfully gave flat bass 
response and strong treble output up to 
20kHz. 

·- --����.--� 
SOUND QUALITY 

T he replay-only frequency response, which 
affects musicassettes, was unusual in rising 
steadily above 1kHz, reaching no less than 
+ 3.5dB at 18kHz. This is almost certainly 
the prime cause of the bright sound I heard 
when playing musicassettes. Making a 
cassette deck over-bright sounding is a 
dangerous thing to do, because good 
modem musicassettes have plenty of treble, 
but it is still not subjectively clean enough 
to withstand too much emphasis. I suspect. 

E c K s 

that Tandberg had dull sounding ferric 
musicassettes in mind when they tailored 
this. The rising response degrades replay 
hiss by a few dB as well. 

Recordings with metal tape (new TDK 
MA and Maxell MX) remained clean and 
unmuddled at very high recording levels, 
so hiss was little problem, especially with 
Dolby B orCin action. The flat, extended 
frequency response characteristic made 
itself known as a lack of tonal coloration. 
There was, however, some slight coarseness 
at times and both wow and drift added a 
certain amount of pitch unsteadiness to 
critical programme, such as piano. But 
generally the TCD-3014A provided a high 
standard of recording quality on all three 
tape types and proved flexible enough to 
match all tapes available. 

������-i�.8��--
CONCLUSION 

Tandberg have made a concerted effort 
with the 3014A to wring the highest 
standard of performance possible out of 
cassette, irrespective of what complications 
this might involve. Their machine isn't the 
easiest to understand or use, but it is a very 
dedicated product of high performance. 

� ·;,j TEST RESULTS�+ 
REPLAY OF PRE-RECORDED MUSICASSETTES 

Frequ�ncy response ________ 26Hz-15kHz 

Speed accuracy _________ +O (no error) 

Noise _____________ -60JB 

RECORD/REPLAY USING BLANK TAPE 

Frequency response, ferric (IEC !) ____ 26Hz-20kHz 

Frequency response, chrome (IEC ll) ___ 26Hz-17kHz 

Frequency response, metal (IEC I V) ___ 20Hz-20kHz 

Stereo separarion -54JB 

Distortion 0.6% 

Noise -51.5JB 

Speed variation (wow and fluner) 0.08% 

Modulation noise -44JB 

Flutrer energy (band levd) -lJJB 

MOL. fwic. 315Hz/10kHz +4dB/-5.5JB 

MOL, chrome. 315Hz/10kHz +1.5JB/-7JB 

MOL. metal. 315Hz/10kHz +5.5JB/-I.SJB 

INPUT/OUTPUT PERFORMANCE 

______ IOOmV/>W line in sensirivity/overloaJ 

Mic input sensitivity/overload 

Output level _______ variable. 7ZOmV max. 

Typical price inc VAT ________ _...73) 
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T u N E R s 

RECEIVING 
M 

art in Colloms' recent 
tests for Hi-Fi Choice have 
attempted to cover those 
tuners which are the 
logical partners of the 

amplifiers covered. All were examined care­
fully in the laboratory and given thorough 
subjective tests, even though the report­
ing of these results is somewhat brief. 

�LABORATORY TESTING� 
Lab testing included a number of distortion 
measurements, for example, at 100% modu­
lation depth, 1kHz, with the results for 
both mono and stereo working. Response 
to over-modulation was subjectively asses­
sed on programme as well as by a 130% 
modulated 1kHz tone, with distortion read­
ings here in mono. 

Capture ratios of lower than l.3dB are 
pretty good, the range generally between 
0.6 to 3 .OdB, the latter upper limit being 
regarded as poor. AM rejection ratios go 
from 50 to 80dB, the former an adequate 
result, the latter an excellent one. 

Ultimate signal-to-noise ratios (CCIR 
ARM weighted with a 1kHz reference) for 
mono and stereo are given, the latter rather 
more relevant. Some tuners do add a degree 
of audible hiss to broadcasts. Stereo separ­
ation is measured from 1 to 10kHz, with 
figures of 45dB, and 35dB, 10kHz consid­
ered pretty good. 

Alternate channel selectivity quantifies 
how well the tuner can receive a weak 
distant transmission spaced closely on the 
dial to a strong station. 

-- ... -7.- u...--'""'""''�'fM;o::a,�·'� .. :I��'tl� �Ja�1':t�St! 

AERIAL REQUIREMENTS 
FM reception conditions can vary consid­
erably with quite small differences in 
district, address or local geography and 
buildings. W hen purchasing a tuner for use 
in a difficult area, it is worth having an 
arrangement with a dealer to return those 
models that prove unsatisfactory at your 
location. We cannot also stress too strongly 
the need for a good, preferably roof­
mounted aerial for FM if a hi-fi perform­
ance is to be achieved from a good tuner 
- a poor or badly sited aerial with multi­
path effects can produce a constant 10-15% 
distortion on peak modulation. Fitting an 
aerial, if required, must therefore be in-· 
eluded in the real cost of a tuner, and may 
influence or dictate the purchase of a 
cheaper or a more expensive model. 

Aerial suppliers and riggers should have 

F 
STEREO 
A live music broadcast 

on BBC radio gives 
you better fidelity to the 

original than any but 
the finest analogue disc 

system can, but FM 
radio is neglected by 
many hi--fi users- if 
you are one of these, 

give it another chance! 

all the necessary knowledge of local 
reception conditions, but if in doubt, you 
can obtain reception area maps and advice 
from the BBC Engineering Information 
Department, Broadcasting House, London 
W1A 1AA, and for independent commer­
cial stations, from the IBA Information 
Service, Crawley Court, Winchester, Hants 
S021 2QA. 

�-� ---�� 
LISTENING TESTS 

For the auditioning, the tuners were tried 
on a variety of local and regional stations 
at the author's North London address. 
Critical tests included the use of a studio 
quality stereo encoder and low distortion 
transmitter/generator, fed with master­
quality digital PCM programme material. 
The degradation imparted by the tuners 
was assessed on a before-and-after trans­
mission basis. In addition, the low-signal 
radio frequency and quieting performances 
were subjectively assessed, particularly with 
respect to the odd whistle which was still 
to be found on some digitally synthesised 
tuners. Stereo signal-to-noise was also 
assessed. 

HITACHI 

5500Mkll 
HITACHI SALES (UK)L TD.HITACHI HoUSE, 

STATION ROAD, HAYES, 
MIDDLESEX UB3 4DR. TEL: 01-848 8787 

T
he long established 5500 

design is now available in 
'Mk 11' form, still comp­
etitively priced. It proved 
rather complicated to measure 

since its various modes effectively result in 
four sets of tuner results! These have been 
sensibly simplified in the table. A field 
condition computer system ('FCCS' )  can 
select various modes according to reception 
conditions, automatically assuring 
optimum sound quality and noise sup­
pression. Medium wave AM and VHF/FM 
coverage are offered, but long wave has 
been omitted. Sixteen presets are available, 
with auto-seek and manual tuning facili­
ties; in addition, an RF attenuator plus 
narrow and wide IF options may be 
selected. 

···��}��- ·· 

SOUND QUALITY 
The overall sound quality was highly rated 
on FM, with a very low-noise background 
in stereo, fine instrumental detail plus 
clarity, together with well focused, wide 
stereo images. Bass was good, the mid was 
tonally a touch thin, and the treble pretty 
clean. Stereo depth was unexceptional. On 
the narrow IF setting the image quality was 
degraded, together with a loss of detail. 

On AM the sound was basically 
satisfactory. 

��LAB REPORT�--
Previously the 5500 could overload on 
strong RF signals, but now the switchable 
RF attenuator has provided a solution. 
Good sensitivity was shown (lOdB worse 
with the RF attenuator), and although the 
signal-to-noise ratios were very good, the 
muting threshold was set too low for my 
taste at around 7,.tV. On 'wide', the 
alternate channel selectivity was accept­
able, indeed better than usual at 29dB, and 
when required, the narrow IF gave a fine 
74dB of rejection. The multiplex pilot 
tones were excellently rejected. The 
capture ratio results varies with the 
different modes, from an excellent 'narrow 
band/single' result, to 4dB on 'wide/double'. 
AM rejection remained pretty constant at 



around 60dB. On the best settings the total 
harmonic distortion was around 0.5% in 
stereo, worsening to 1% on 'narrow/double'. 

Frequency response was rather 'tailored' 
with 1.8dB of bass lift by 80Hz, and the 
same degree of cut at 10kHz; it was 3dB 
down by 13.5kHz. 

.... """� .. ��;;;o­
CONCLUSION 

In its latest form the 5500 II showed a 
versatile all-round performance, both on 
the RF and the audio front, though some 
initial learning will be needed to obtain 
best results. Recommended. 

��TEST RESULTS��� 
Tuner 

Sensitivity for SOdB signal�to-noise Mono/stereo_SJAV /SS,.N 

Ultimate signal-ro-noise (CCIR/ARM, 1kHz ref) 

Mono/stereo, ______ for all settings, 80dB/69dB 

Muting threshold _______single, wide IF 71AV (narrow 61-1V) 

--------'double wide 17�Y (narnow 15�Y) 

Alternate channel selectivity ___ Z9dB (narrow, 74dB) 

Pilot tone rejection, 19kHz/38kHz ___ -69dBI- 12 JdB 

AM rejection _single wide -6ldB (narrow - 59dB) 

______ double wide, -6IdB (narrow -60dB) 

Capture ratio ----------•wide, I.SdB 

Total harmonic distortion at 100% mod, 1kHz 

Mono/stereo ______ ..>ingle, wide -66dB/54dB 

__________ (double -65dB/-5IdB) 

Stereo separation, 1kHz/5kHz/10kHz 

____ -52dBI-52dBI-4&iB ("""""", 49dBI4&iB142dB) 

Output level, 100% mod _,Single, wide 752mY (narrow 707mV) 

. O>annel balance, stereu 0.24dB 

Dimensions (width, depth, height) ___ 43.5x28.5x5.5cm 

Typical price inc VAT _________ _,.zoo 

First reviewed' 1986 (FT 5500 Mk I, 1985). Rating' Recommended. 

PIONEER F-99X 
PIONEER HIGH FIDELITY (GB) LTD, 

FIELD WAY, GREEN FORD, 

MIDDLESEX UB6 8UZ. TEL01-575 5757 

P 
ioneer's original F90 tuner had 
a distinguished record, includ­
ing high ratings in previous 
issues of HFC. In contrast with 
the usual policy of planned 

obsolescence, Pioneer have chosen to 
enhance this model, in the form of the 
'99X. 

T u N E R s 

A total of 16 stations, FM and medium 
wave in any combination, may be 
programmed for pre-set tuning; long wave 
AM is not covered. Facilities include 
manual and power tuning, plus a variable 
IF bandwidth, the latter allowing optimum 
audio performance in 'wide' mode. The 
aerial socket is soldered directly to the 
printed circuit, a mechanically unwise 
thing to do, and on our sample the initially 
poor sensitivity was traced to a broken 
connection here. 

···������--
SOUND QUALITY 

This design's reputation held up during the 
auditioning. Good on narrow IF, it im­
proved noticeably on 'wide'. The bass was 
firm and clean, with exceptional stereo 
stage width and focus. Image depth was 
fairly good, though the midrange sounded 
a little 'thin' with a mild 'edginess' in the 
treble. Complementing these FM results, 
the AM performance was well above 
average. 

��LAB REPORT�--
This tuner provided an exceptional 
sensitivity combined with an excellent 
front end, this ensuring a strong per­
formance over a wide range of reception 
conditions. In 'narrow ' mode, the 
selectivity was very good, with an excellent 
AM rejection. The capture ratio varied 
with IF bandwidth and was at its best on 
the wide setting. Pilot tones were rejected 
well and the results for ultimate signal-to­
noise were up with the best. 

Significant advances have been made 
over the F90 with respect to distortion, 
which in 'wide' mode, full modulation 
stereo, held to 0.05%, -66dB- a superb 
result. Channel separation held well at 
51dB at 1kHz, 53dB at 1kHz, 53dB at 
10kHz, and the results degraded little on 
the narrow IF setting. 

Channel balance was perfect, and the 
audio output was 785mV from a low output 
impedance of 900ohms. Frequency re­
sponse was wide and flat, ±0.2dB through 
the mid band, with the -3dB points at 
10Hz and 16.5kHz. 

. ·0-b"i��:Jf,'G;P...,..,�­CoNCLUSION 
This powerful tuner lacked long wave but 
would perform well under some of the most 
difficult reception conditions. The sound 
quality was good, both on FM stereo and 
AM, and a strong recommendation was 
assured. 

��TEST RESULTS�� 
Tuner 

Sensitivity for SOdS signal-to-noise 

Mono/stereo ____ 2.4�V/24�Y (narrow IFZ.O�Y/24�Y) 

Ultimate signal-to-noise (CCIRIARM, 1kHz ref) 

Mono/stereo 8IdB/-70dB 

Muting threshold ___________ 13�Y 

Alternate channel selectivity __ -ISdB (narrow, 76dB) 

Pilot tone rejection, 19kHz/38kHz ___ -60dB/-83dB 

AM rejection ----------- 76dB 

Capture ratio _______ l.ZdB (narrow, 3.0dB) 

Total harmonic distortion at 100% mod, 1kHz 

Mono/stereo ___ -69dB/-66 (narrow, -65dB/-50dB) 

Stereo separation, IkHz/5kHz/10kHz 

50dBI-5IdBI-5.ldB (na"""· 4ldBI42dBI47dB) 

0.1tput level, 100% mod ________ 785mV 

Channel balance _________________ OdB 

Dimensions (width, depth, height) _ ___ 42x32x6cm 

Typical price inc VAT 240 

First reviewed> 1986. Rating' Recommended. 

QUADFM4 
QUAD ELECTROACOUSTICS L TO, 

30 ST PETERS ROAD, HUNTINGDON, 

CAMBS. PE18 7DB. TEL (0480) 5256l 

A 
characteristically distinctive 
design from this famous 
Br itish company, this 
middle-priced Quad tuner 
has been intelligently de­

signed and works with a minimum of fuss. 
A large, well-weighted tuning knob gives 
manual station selection, the tuned 
frequency shown on the large digital 
display. A combined signal-strength/centre­
tune bar graph is included in the display, 
and was found to work well. Seven pre-set 
stations may be automatically programmed, 
appropriately marked BBCI through 4; 
BBC LR (local radio); and ILR1/ILR2 for 
the local commercial stations. 

Rear panel facilities include a three-pin 
IEC mains input, a shrouded IEC three­
pin mains outlet, plus a 75ohm (female) 
coaxial aerial socket and a DIN audio 
output. Both finish and constructional 
standard are high. 

·· ·-��·�'11'1"'� 
SOUND. QUALITY 

Despite digital tuning, the FM4 had clean 
backgrounds free from the usual annoying 
whistles. By the time input reached 1mV, 
it showed decently quiet stereo back­
grounds, and the sound quality was much 
favoured, scoring up with the best in this 
group. Stereo images were well focused, and 
pleasing depth was reproduced. Tonally it 
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sounded quite neutral, and the treble was 
free of grain or harshness. Some mild loss 
of detail and bass attack was apparent when 
compared with the original sources, which 
was nonetheless a favourable result when 
the attainment of some of the other models 
is taken into account. 

·-���LAB REPORT�fi�---
The FM4 was quite sensitive reaching 
SOdB stereo quieting (1kHz ref, 
CCIR/ARM) by 70p.V and ultimate stereo 
signal-to-noise ratio by 2mV with a 66dB 
recorded which is a satisfactory result, and 
slightly better than the broadcast chain. 
This tuner was not at its best separating 
a weak from a nearby strong station, with 
a selectivity of around SOdB, which was 
rather below average. Conversely AM re­
jection and capture ratio were quite good. 
Output level was lower than usual at 
300mV but good pilot tone rejection was 
shown. Total harmonic distortion was 
about average with 0.25% mono and 0.5% 
stereo (full modulation, left or right 
channel only). It also responded well to 
overmodulation, and attained good stereo 
separation. 

--,..::�..r�';;l,_.... · 
CONCLUSION 

This tuner appeals on the grounds of its 
fine sound, excellent ease of use, good 
build, and finish and a more than satis­
factory technical performance. Clearly a 
quality design. 

�·J�TEST RESULTS��· 
Tuner 

Sensitivity for 50dB signal·tO·noise Monofstereo_7JAV/70,.N 

Ultimcue signal-to-noise (CCIRJARM, 1kHz ref) 

Mono/stereo ___________ 70dB/66dB 

Muting threshold ____________ . 

Alternate channel selectivity_______ 49dB 

Pilm tone rejection, 19kHz/38kHz 63dB 

AM rejection ___________ -6ldB 

Capture ratio 1.8dB 

Total harmonic distortion ar 100% mod, 1kHz 

Mono/stereo ----------•0.25%10.35% 

Stereo separation. IkHz/SkHz/IOkHz __ 48dB/38dB/30dB 

Output level, 100% mod 300mV 

Dimensions (width. depth, height) ___ 32x21x6cm 

Typical price inc VAT ________ __k.269 

First reviewed: 1983. Rating: Recommended. 

T u N E R s 

REVOXB261 
F.W.O. BAUCH L TO, 49 TH EOBALD S T REET , 

BO REHAMWOOD, HERT S WD2 4RZ. 
TEL 01-953 0091 

T
his is a remarkable FM tuner, 
closer to a professional rather 
than a domestic receiver in 
terms of build quality. For FM 
only, it has a host of facilities 

ranging from auto aerial rotation to twin 
volume-adjustable headphone sockets. 
Digitally synthesised, the tuner has space 
for 20 preset stations whose names may be 
entered on a keyboard and displayed on 
selection. The signal-strength meter is 
highly accurate and all its many facilities 
worked well including the variable muting 
threshold and variable stereo threshold. 
Infra-red remote control is possible, and 
this model is also compatible with the new 
line of Revox electronics. Variable and 
fixed output level phono sockets are pro­
vided, while the aerial input is 75ohm 
coaxial (male). A DIN audio socket is also 
included. 

. ---'>;!i���"!l'�·-�·· 

SOUND QUALITY 
This tuner was superbly engineered, and 
felt 'right' when setting up for the 
auditioning. It proved to be sensitive, with 
good quieting by 50p.V and almost silent 
at 500p.V with no spurious tones or 
whistles. The sound quality rated as 'good', 
if slightly subdued and softened when 
compared to the original source, but very 
pleasant nonetheless, with a clean treble. 
The mid tonal balance appeared a little 
thin, but not seriously so, while the stereo 
focus was good and depth satisfactory. 

-.�LAB REPORT��"'-
The IHF mono SOdB quieting figure was 
impressive at 1.6p.V with our SOdB stereo 
(1kHz ref CCIR/ARM) figure sustained at 
a good 45p.V. This is a sensitive tuner 
suited to a wide range of reception con­
ditions, particularly if the aerial rotation 
facility is taken into account. Alternate 
channel selectivity was very good and 
capture ratio excellent, as was the AM 
suppression at no less than 77dB. Dis­
tortion was low, particularly when over­
modulated. Pilot tone suppression was 
excellent and the ultimate signal-to-noise 
ratios were also pretty good. Stereo 
separation rated as very good, reaching 
60dB mid band, while audio output was 
ample at 2.2 volts, this variable to suit the 
matching amplifiers. The treble response 
was very flat from 100Hz to 2kHz but 
showed a very slight lift in the last two 
octaves at around 0.6dB, the output still 

maintained at full level at 15kHz. 

-·"'#'.iJi.������f.\0:·-­
CoNCLUSION 

This comprehensive tuner was a most 
sophisticated and well executed example 
of modern broadcast design. For the FM 
enthusiast with a deep pocket it would be 
a logical choice, and can be expected to 
give years of service - on a hill site in 
southern England many of Europe's trans­
mitters will be accessible. 

<1�TEST RESULTS�·� 
Tuner 

Sensitivity for SOdS signal·to·noise Mono/stereo_4,.NI45�Y 

Ultimate signal-to-noise (CCIR/ARM, 1kHz ret) 

Mono/stereo __________ 7 6dBI70dB 

Muting threshold __________ •variable 

Alternate channel selectivity _______ -82dB 

Pilot tone rejection, 19kHz/38kHz 82dB 

AM rejection 77dB 

Capture ratio ____________ ,O.SdB 

Total harmonic distortion at 100% mod, 1kHz 

Mono/stereo _________ _!0.04%/0.15% 

�ereo sepamtion, lkHz/SkHz/IOkHz ___ 60dB/SldB/39dB 

Output level, 100% mod ________ 2.ZV 

Dimensions {width, depth. height) ___ 45x33x IScm 

Typical price inc VAT ________ __,989 

First reviewed: 1983. Rating: Recommended. 

SAN SUI TU·D99XL 
SAN SUI (UK) L TD, UNIT lOA, 

LYO N IND USTRI AL ESTAT E, 

RO CKWAREAVENUE, 

GREENFORD, MIDD L ESEX. TEL: 01-575 1133 

T
his slimline compact model is 
an upmarket design with a 
comprehensive specification. 
A quartz locked synthesiser 
model, it offers FM coverage 

as well as AM medium wave, with 8 auto­
tuned preset station positions on each 
band. Details include a record calibration 
tone at -6dB on peak level, plus a 
local/normal switch for front end sen­
sitivity and a normal/narrow IF switch to 



aid separation of closely spaced stations. 
There is also a noise suppressor for weak 
stereo stations. At the rear, a Japanese-style 
coaxial connector is fitred using a special 
plug which has to be made up. 300ohm FM 
connection is via binding posts and these 
also serve for the AM loop antenna. 

----a:� .. d���"""''" 

SOUND QUALITY 
Scoring very well on the listening tests, the 
'99 produced just slight background 
whistles, which had cleared by the 200JAV 
input level, and from 500JAV upwards the 
stereo output was very quiet. It presented 
a close copy of the original source, 
although the merest dullling of transients 
was noted. Otherwise the sound- stereo, 
depth, and tonal neutrality - all met high 
standards. High level RF blocking was 
cleared via the 'local' switch. 

The AM sound was thought unpleasant 
with a notable hardness and ringing sound. 
Here it rated below average. 

��LAB REPORT�--
The '99X acquitred itself well in the lab 
tests. The RF performance was fine with 
very good sensitivity, a sensible muting 
threshold and excellent AM suppression 
as well as capture ratio. Selectivity was 
satisfactory in 'normal' and very good in 
'narrow' IF mode. Signal-to-noise ratios 
were up with the best, while harmonic 
distortions held to a fine 0.1 %, -60dB, in 
all conditions. Channel suppression was 
very good in normal mode and was still 
more than satisfactory in 'narrow' ; for this 
tuner 'narrow' mode operation was no 
hardship. Output level was healthy, balance 
very good with the frequency response 
respectably flat. 

. "''""-'*�����,;;o�· 
CONCLUSION 

With a front rank sound quality and a very 
strong RF performance, this is clearly a fine 
tuner design. Suited, with the 'local' 
switch, to both fringe and high strength 
locations, a versatile performance is 
offered, and if the AM section is not 

T u N E R s 

considered important, it could fit the bill 
nicely. The '99X represents very good value 
in its price sector, and qualifies for a Best 
Buy rating. 

4�TEST RESULTS�� 
Tuner 

Sensitivity for SOdS signal�to�noise Mono/stereo 2.51JVI25JAV 

Ultimate signal·to·noise (CCIR/ARM, 1kHz ref) 

Mono/stereo __________ 76dB/7ldB 

Muting threshold ___________ 40JAV 

Alternate channel selectivity 40dB/75dB 

Pilot tone rejection, 19kHz/38kHz ___ 7ldB/>93dB 

AM rejection ___________ >68dB 

Capture ratio l.OdB 

Total harmonic distortion at 100% mod, llc.Hz 

Mono/stereo _______ -60dB/-63(-60*)dB 

Stereo separntion, lkHz!SkHzllOkHz _55/58/52dB(37/40/42*)dB 

Output level, lOO% mod 825mV 

Channel balance 0.15dB 

Dimensions (width, depth, height) ____ 43x26x5cm 

Typical price inc VAT 

*Narrow IF bandwidth 

--------�230 

First reviewed: 1985. Raring: Best Buy. 

TECHNICS ST·G7 
PANASONIC(UK)LTD, 

300-318 BATH ROAD, SLOUGH, BERKS. 
TEL: (0753) 34522 

T
echnics have long enjoyed a 
reputation for producing good 
tuners; the ST-G7 reviewed 
here is an upmarket model 
whose comprehensive facili­

ties include a socket for connection to a 
computer terminal. 

Finished in the traditional Technics dark 
bronze, it sports a backlit liquid crystal 
display like the Revox. It is a sy nthesiser 
design, and an array of push-buttons allow 
pre-selection of up to 16 stations from the 
FM and medium wave bands. A special 
'gold' capacitor provides power for the 
preset station memories even if the unit is 
switched off for a week. 

Automatic or manual switching for two 
IF bandwidths is possible affording 
optimised reception, and the display is also 
calibrated to read signal strengths in dB. 
Fine setting of AM and FM sy nthesised 
frequencies is possible while a recorder 
calibration output is also provided. 

--��.�·;<« ...... 
SOUND QUALITY 

Highly rated on test, the stereo quality was 
well in hand by 400JAV of signal strength, 
and the background was clear of whistles 
once perfectly in tune. Audio quality was 
considered to be close to the original 
source, with good dy namics. Good stereo, 
depth and focus as well as a wide neutral 
frequency range were also apparent. 

However, it sounded quite poor via AM 

with a muffled and laboured effect. Heavy 
coloration was also present and it was 
considered quite fatiguing to listen to. 

��LAB REPORT�---
Our test methods differ in some respects 
from those used to specify the G7, and the 
results are further complicated by a dual 
bandwidth IF. On 'wide', which gives best 
sound quality, sensitivity was normal while 
signal-to-noise ratios were also very good. 
(CCIR ARM 1kHz.) Alternate channel 
selectivity was satisfactory in 'wide', and 
good in 'narrow'. Multiplex tone rejection 
was excellent - no trace of it could be 
found! AM rejection was also excellent 
together with a fine capture ratio. 

Harmonic distortion, while excellent in 
mono degraded to 'satisfactory '  in stereo, 
which was a pity. Channel separation was 
very good in 'wide' but rather worse in the 
narrow IF mode. 

........ �!o?j:�·�tt��:�:>Jc.. · 
CONCLUSION 

In the optimum 'wide' mode the audio 
performance was very good, with the RF 
parameters a little less so. 'Narrow' will 
allow reception in difficult conditions but 
it is a compromise nonetheless. The overall 
sound quality was much liked, and if 
viewed together with its features and major 
test results, indicates a value level that is 
sufficient for a recommendation even at 
this high price. 

Tuner 

Sensitivity for SOdS signal�to-noise Mono/stereo_S!JV /50/JV 

Ultimate signal�ro�noise (CCIR/ARM, 1kHz reO 

Mono/stereo ___________ 77dB/70dB 

Muting threshold ___________ ,B� V 

Alternate channel selectivity 47dB/72dB 

Pilot cone rejection, 19kHz/38kHz 90dB/90dB 

AM rejection 70dB 

Capwre ratio I. 5dB 

Total harmonic distonion at 100% mod, 1kHz 

Mono/stereo _______ -70dB/-55(-34*)dB 

Stereo separntion, lkHzl5kHz/10kHz....:.53(20*)dBI45(16*)dBI36dB 

Output level, 100% mod 675mV 

Channel balance 0.7dB 

Dimensions (width, depth, height) ___ 43x28xl0cm 

Typical price inc VAT ·no 

*Narrnw l F bandwidth 

first reviewed: 1985. Raring: Recommended. 
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IN HI-FI, THE Store in Edinburgh, re-offer a selection of the 
finest hi-fi now available - from "budget" to "Esoteric". 

Come in or phone for the best advice on these products: 

A&R • Aiwa oe Alphason • Audio Technica • Beard • Beyer 
• Burmester • Castle • Conrad Johnson • Decca • Denon 
• Dual • Dunlop Systemdek • Etude • Heybrook • Van 

den Hul • Incatech • JBL • JVC • Kef • Krell • Marantz 
• Meridian • Michell • Musical Fidelity • Proton • QED 
• Quad • Revolver • Rogers • Sony ES • Tannoy • Well 

Tempered Arm • Wharfedale • Yamaha • Zeta. 

63GEORGESTREETEDINBURGH 
Tel:031·225 8854 

\Ion Sat9.311 h. hl•nings h� appointment D 
� · / 

�,d!! 
YOUR Hi-Fi 

CHOICE AUDIO CENTRE 
Agents for all leading manufacturers of 

quality Hi-Fi equipment 

THE,SMALL SHOP 
with the 

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

DENON, LINN, QUAD, 
NAIM, AR, MS, MONITOR 

AUDIO, DEAN, AUDIOLAB, 
ROGERS, MUSICAL 

FIDELITY 
I 

MANTICORE 

�tt,�o BIG STOCK ':,�(,0 , 
n�'�<A �\¥ . .At:::� 

Home demonstrations are 
our speciality 

45 Headingly Lane, Leeds 
LS6 1DP Tel: 789115 
9.30-6.00 Tues-Fri 

2.30-5.30 Sat 

� �f· at the *"',.0a 
8 BEST PRICES (o-.� 

85 BEANCROFT ROAD 
CASTLEFORD 

Tel: 553066/556774 



SELEC TED DE ALER DIREC TORY 

Choosing a good hi�fi dealer is the most 
vital step in acquiring the system that is 

right for you. This unique directory gives 
full information on dealers in your area. 

AVON 
ABSOL UTE SO UND AND VIDEO, 65 Park 
St, Clifton, Bristol. (0272) 24975. A&R, Denon, 
Dual, Meridian, Mission, NAD, Quad, Rote!, 
Technics, Yamaha, etc. (closed Weds) BADA 
MEMBER. ="'•"'' 
AUDIO BRISTOL LTD, 8 Park Row, Bristol!. 
(0272) 29193l. AKG, Beyer, Dual, Mordaunt­
Short, Revox, Sansui, Tannoy, Toshiba, Trio, 
Quad. Open Mon-Fri, 9-5.30, Sat 9-4.30. Home 
trial facilities, free installation, credit facilities, 
service dept. 
PAUL GREEN HI-FI LTD, Kensington 
Showrooms, London Rd, Bath. (0225)316197. 
A&R, Creek, Dual, Hey brook, Linn, Musical 
Fidelity, Rote!, Systemdek, W harfedale. Dem 
facilities available, ring for appointment. Open 
Tues-Sat, 9-5.30. Home trial facilities, free 
installation, instant credit up to£1,000. Credit 
cards: Access, Visa. 
PAUL ROBERTS HI-FI, 31-33 Gloucester Rd, 
Bristol. {0272) 429370. Stock a full range of hi-fi 
from over 60 brands. specialise in C. D. Dem 
facilities available. Open Mon-Fri 9.30-7 .30, Sat 
9.30-6;00. Home trial facilities. Free installation. 
Instant credit. Credit cards: Access, Visa, Amex. 
Service dept. 
PAUL ROBERTS HI-FI, 203 Milton Rd, 
Weston-Super-Mare. (0934) 414423. Stock a full 
range of hi-fi from over 60 brands. Specialise in 
C. D. Dem facilities available. Open Mon-Fri 
9.30-7 .30, Sat 9.30-6.00. Home trial facilities. 
Free installation. Instant credit. Credit cards: 
Access, Visa, Amex. Service dept. 

BERKSHIRE 
FRASERS, HI-FI & V IDEO, 67 Dedworth Rd, 
Windsor. (07535) 59662. Aiwa, Dual, Mitsubishi, 
Mordaunt Short, Pioneer, Sansui, Trio, 
W harfedale, Sharp. Dem facilities available. Open 
9.30-6. Home trial facilities, free installation, 
credit facilities. Credit cards: Access, Visa. Service 
dept. 
READING HI-FI CENTRE, 4-6 Harris Arcade, 
Friar St, Reading. (0734) 585463. 'T he best 
equipment, advice and service from Berkshire' s 
premier Hi-Fi emporium'. BADA MEMBER :f,W,.i 

BUCKINGHAMSHIRE 
AUDIO INSIGHT LTD, 53 Wolverton Rd, 
Stony Stratford, Milton Keynes. (0908) 561551. 
A&R, Audio lab, Hey brook, KEF, Linn, Mission 
Cyrus, Musical Fidelity, Nakamichi, Ny tech, 
Rote!. De m facilities available. Open Tues-Sat. 
Home trial facilities, free installation, instant 
credit up to £1,000. Credit cards: Access, Visa. 
Service dept. BADA MEMBER ="'•"'' 
AYLESBURY HI FIDELITY, 98 Cambridge St, 
Aylesbury. (0296) 28790. Dual, Hey brook, Linn 
arms, Musical Fidelity, Mission, NAD, 
Nakamichi, Quad, Rote!. Dem facilities available, 
ring for appointment. Open 10-6 Mon-Fri, 
9.30-5.30 Sat. Home trial facilities, free 
installation, instant credit up to £1,000. Credit 
cards: Access, Amex, Diner, Visa. Service dept. 
CHILTERN Hl-FI. 146 High St. Ay lesbury, 
Bucks. (0296) 3!020. A&R, Aiwa, Akai, B&W, 
Bang & Olufsen, Dual, Nakamichi, Technics, 
Yamaha. De m facilities available. Open 9.30-5.30 
Mon-Sat, Fri 9.30-7.00 closed T hurs. Home trial 
facilities, free installation, instant credit up to 
£2,000. Credit cards: Access, Visa. Service dept. 
JCV HI-FI S UPER STORE, I Viscount Way, 
Dukes Drive, Bl. (0908) 36 7 34. 'Every thing from 
specialist hi-fi to midi-systems, all at the best 
prices' BADA MEMBER ="'•"'' 

CAMBRIDGSHIRE 
CAM AUDIO, 110 M ill Rd, Cambridge. (0223) 
60442. A&R, Creek, Linn, Mantra, Mission, 
Nairn, Nakamichi, Rega, Revolver, Teac. Dem 

facilities: 3 single speaker rooms. Appointment 
required for one not for 2. Open 9.30-6.30 M on­
Sat 9.30-3.00 T hurs. Free installation, interest free 
credit. Credit cards: Access, Amex, Visa, Diners. 
HI-FI PEOPLE, 42 Cowgate, Peterborough. 
(0733) 41755. 'Shop and home demonstrations 
from friendly people'. BADA MEMBER � 
STEVE BOXSHALL AUDIO, 41 Victoria Rd, 
Cambridge. (0223) 68305. Audio lab, Gale, JBL, 
Marantz, Mission, Nakamichi, Quad, Rogers, 
Rote!, Tannoy. De m facilities, 2 rooms, ring for 
appointment. Open 10-6. Mon-Sat. Free 
installation, credit facilities. Credit cards: Access, 
Visa. Service dept. 

CHESHIRE 
ASTON AUDIO, 4 West St. Alderley Edge. 
(0625) 582704. Celestion, KEF, Musical Fidelity, 
Opus, Pink Triangle, Quad, Roberrson, Spendor, 
Sondex, Tannoy. De m facilities: 4 de m rooms, 
appointment required. Open 10-6 Tucs-Sat. Home 
trial facilities, free installation. Instant credit up to 
£1,000. Credit cards: Access, Amex, Diners, Visa. 
Service dept. BADA MEMBER� 
DO UG BRADY HI-FI, Kingsway Studios, 
Kings way North, Warrington. (Hadgate 0925) 
828009. 'Largest choice of specialist Hi-Fi in N.W. 
£100-£20K'. All credit cards. Dem facilities. 
BADA MEMBER ="'•"'' 
CHRIS BROOKS AUDIO, 29 Gaskell St, 
Srockton Heath, Warrington. (0925)61212. 
Single speaker pair dems. Specialising in Linn, 
Rega, etc. Sy stems from £350.00. BADA 
MEMBER ="'•"'' 
NEW DAWN Hl-FI, 1-3 Castle St, Lower Bridge 
St, Chester. (0244) 24179. Linn, Quad, Technics, 
National Panasonic, Denon, Rote!, Dual, 
Meridian, Aiwa, Phi lips. Dem facilities: 2 dem 
rooms. Open 9.00-5.30 Mon-Sat, closed Wed. Free 
installation, instant credit. Credit cards: Access, 
Visa, Trustcard. BADA MEMBER� 
SWIFT OF WILMSLOW, 4-8 St Annes Parade, 
Wilmslow. (0625)526213. A&R, Aiwa, Denon, 
Dual, Marantz, Mission, Monitor-Audio, Pioneer, 
Yam a ha. NAD. Dem facilities available. Open 
Mon-Sat 9.15-5.45. Closed 1-2 Lunch. Home trial 
facilities, free installation, instant credit up to 
£1,000. Credit cards: Access, Visa. Service dept. 

CORNWALL 
TRURO HI-FI ETS Ltd, 25 King St, Truro. 
(0872) 79809. A&R, Denon, Dual, Hey brook, 
Mission Cy rus, Quad, Rote!, Teac/Tascam, 
T horens. Dem facilities: Single speaker studio. 
Open Mon-Sat 8.45-5.30. Home trial facilities, 
credit up to £1.000. Credit cards: Access, Visa, 
ETS. Service dept. 

DERBYSHIRE 
ACTIVE AUDIO, 12 Osmaston Rd, T he Spot, 
Derby. (0332) 380385. 2 studios. Open Mon-Sat 
9.30-6.00. All major credit cards. Finance 
available. BADA MEMBER� 

DORSET 
BLACKMORE VALE. The Square, Gillingham, 
Dorset. (07476) 2474. A&R, Ariston, Boston, 
Dual, KEF, Marantz, NAD, Nagoaka, Sennheiser, 
Yamaha. Dem facilities available. Open Mon-Sat 
9-5.30. Closed for lunch 1-2. Home trial facilties, 
free installation, instant credit up to £1,000. 
Credit cards: Access, Visa. Service dept. 

ESSEX 
A.T. LABS, 442/4 Cranbrook Rd, Gants Hill, 
Ilford. (01)518 0915. Open Mon-Sat, 10-6. Two 
single speaker dem rooms. Credit cards: Access, 
Amex, Visa. BADA MEMBER. ="'•"'' 
BEECH WOOD AUDIO, 6 Market St, Braintree. 
(0376) 29060. A&R, B&W, KEF, Meridian, 
Musical Fidelity, NAD, Nakamichi, Pink Triangle, 

Quad, Sondex. Dem facilities 2 single speaker 
rooms. Open Mon-Sat, 9.30-6.00. Home trial 
facilities. Free installation, instant credit up to 
£1,000. Credit cards: Access, Amex, Diners, Visa. 
BRENTWOOD M USIC CENTRE, 2 lngrave 
Rd. Brentwood. (0277) 221210. Acoustic Research, 
B&W, Dual, JBL, Marantz, Nakamichi, Quad, 
Sansui, Tannoy, Yamaha. Dem facilities available. 
Open Mon-Sat 9.30-5.30. Home trial facilities, 
free installation. Credit cards: Access, Visa. 
Service dept. 
RUSH HI-FI & VIDEO, 5/6 Cornhill, 
Chelmsford. (0245) 57593. Akai, Aiwa, JVC, 
Marantz, NAD, Quad, Rote!, Sansui, Sony, 
Technics. Dem facilities available, ring for 
appointment. Open Mon-Fri 9.30-6.00 Sat 
9.00-5.00. Home trial facilities, free credit. Credit 
cards: Access, Amex, Visa, Diners. Service dept. 

GLOUCESTERSHIRE 
ABSOL UTE SO UND AND VIDEO. 40/42 
Albion St, Cheltenham. (0242) 583960. A&R, 
Denon, Dual, Linn, Meridian, Mission, NAD, 
Rote!, Technics, Yamaha, etc. (Closed Wed). 
BADA MEMBER =�•'' 
ETTLES AND BUM FORD, Brewery Court, 
Cirencester. (0285) 3946. ADC, Aiwa, Ortofon, 
Celestian, Grundig, Harman-Kardon, Hitachi, 
JBL, Teac, Trio. Dem facilities: One single speaker 
dem room. Open M on-Sat 9.00-5.30. Home trial 
facilities, free installation, instant credit up to 
£1,000. Credit cards: Access, Visa. Service dept. 

HAMPSHIRE 
ANDOVER AUDIO. 105 High St, Andover. 
(0264) 58251. Bang & Olufsen, Fisher, Aiwa, 
Marantz, NAD, Philips{CD), Proton, Rote!, Trio, 
Yamaha. Open M on-Sat 9-5.30. Weds 9-1.00. Fri 
9-8.00. Home trial facilities, free installation, 
credit facilities. Credit cards: Access, Amex, 
Diners, Visa. Service dept. 

HAMPSHIRE AUDIO Ltd, 2-12 Hursley Rd, 
Chandlers Ford. (04215) 2827/65232. Quality CD 
and analogue agencies. 5 dem studios. Large free 
car park. BADA MEMBER � 
TRU-FI SO UND ANDVISION, 10/12 
Grosvenor Rd, Aldershot. (0252) 26390. Akai, 
Aiwa, B&W, Nakamichi, Hitachi, JP W, Mission, 
Mordaunt-Short, Nagaoka. Sony, Technics. Dem 
facilities available. Open 9.30-6.00 Mon-Sat. Free 
installation, instant credit up to £1,200. Credit 
cards: Access, Visa. Service dept. 

HERTFORDSHIRE 
ACO USTIC ARTS Ltd, 101 St AI bans Rd, 
Watford, Herts. (0923) 45250. A&R, Audio! ab, 
Beard, Conrad-Johnson, Denon, Hey brook, 
Magneplanar. Mission. Quad, Rogers. Dem 
facilities: 2 dem studios, ring for appointment. 
Open Mon-Sat 9.30-5 .30. Home trial facilities, 
free installation, instant credit up to £1,000. 
Credit cards: Access, Visa. Service dept. 
RADLETT AUDIO, 141 Wmling Sr, Radlett 
WD7NQ. (09276) 6497. Audio Innovations, 
Audio Research, Creek, Krell, Linn, Magneplanar, 
Musical Fidelity, Monitor Audio, ProAc, Rega. 
De m facilities: single speaker dem room. Open 
Mon-Sar9.30-5.30. Home trial facilities. Free 
installation. Credit up to £1,000. Credit cards: 
Visa. 

KENT 
JOHN MARLEY Hl-FI CENTRES, 2 Station 
Rd West, Canterbury. (Canterbury )  69329. B&W, 
Hey brook, Magnum, M.Y.ST., Nakamichi, Pink 
Triangle, Rote!, Sansui, Technics, Quad. De m 
facilities available. Open Mon-Sat 9.00-5.30 
closed Wed. Home trial facilities, free installation, 
instant credit up to £1,000. Credit cards: Access, 
Visa, Creditcharge. Service dept. 
PHOTOCRAFT HI-FI, High St, Ashford, Kent. 
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(0233) 24441/2. Open Mon-Sar 9.00-5.30. Wed 
l.OO. Free delivery. Credit facilities. Credit cards: 
Access, Visa. BADA MEMBER =lli•tfl 

LANCASHIRE 
MONITOR SOUND , 54 Chapel Sr, Chorley. 
(02572) 71935. A&R, Dual, Mission, Quad, 
Rogers, Rote!, Spendor, T horens, Nakamichi, 
Yamaha. Dem facilities. 2 dem rooms. Open Man­
Sat, closed Weds. Home trial facilities, free 
installation, instant credit up to £1,000. Credit 
cards: Access, Visa. Service dept. 
PRACTICAL HI-Fl, 198 Church Sr, Blackpool. 
(02 53) 2 7703. 'Free five year guarantee on all 
sy stems. Buy with confidence'. BADA MEMBER . 

PRACTICAL Hl-Fl, 84 Penny Sr, Lancaster. 
(0524) 39657. '14 days option of exchange 
available. Buy with confidence'. BADA MEMBER 

� 

LEICESTERSHIRE 
MARKWELL ELECTRONICS Ltd, 76 
Leicester Rd, Wigstone. (0533) 882758. Akai, 
Celestion, ]VC, Hitachi, Marantz, Ortofon, 
Sansui, Sennheiser, Sony, Toshiba. Open Man-Sat 
9.00-8.00. Free installation, instant credit up to 
£1,000. Credit cards: Access, Visa. Service dept. 
SOUND ADVICE, T he Sound Factory, Duke St, 
Loughborough LE!! lED. (0509) 218254. A&R, 
Creek, Linn Products, Manticore, Nairn Audio, 
Nakamichi, Ny tech, Rega, Revox, Yamaha. Dem 
facilities: 2 studios. Appointment required. Open 
M on-Sat 9.30-6. Free installation, credit facilities. 
Credit cards: Access. Visa. Service dept. 

LINCOLNSHIRE 
YATES & GREENHOUGH, 11-14 Emery Lane, 
Boston, Lines PE21 8QA. (0205) 55755. B&W, 
Castle, Dual, Monitor Audio, Mordaunt Short, 
Nakamichi, QED, Quad, Technics, Yamaha. Dem 
facilities available. Open 9.00-5 .30, closed T hurs. 
Home nial facilities, free installation, instant 
credit up to £1,000. Credit cards: Access, 
Creditcharge, Visa. Service dept. 

LONDON 
A.T. LABS, 159 Chase Side, Enfield, Middlesex. 
(01) 367 3132. Open Mon-Sar !0-6. Two single 
speaker dem rooms. Amex, Visa, Access. BADA 
MEMBER =lli•tf' 
ANALOG AUDIO, 849 High Rd, London N.l2. 
(01) 445 3267. NAD, Denon, Pioneer, Yamaha, 
Rorel, Sansui, Dual, T horens, Tannoy, Marantz. 
Dem facilities available. Open Mon-Sat 9.45-6.00. 
Free installation, instant credit up to £1 ,000. 
Credit cards: Access, Visa. Service dept. 
AUDIO T, 190 West End Lane, London N W 6. 
(01) 794 7848. Open M on-Sat, 10-6.00. Two single 
speaker dem rooms. Access, Amex, Visa. BADA 
MEMBER="•"'' 
BARTLETTS HI-Fl, 175-177 Holloway Rd, 
London N.7. (01) 607 2296/607 2148. 'Large range 
of British & Japenese products available'. 2 
bookable single speaker de m rooms. Service dept. 
Mail order dept. Export worldwide. Access, Amex, 
Diners, Visa. BADA MEMBER ="'•t.' 
BARTLETTS Hl-Fl, 19 High Sr North, London 
E.6. (01) 552 2716. BADA MEMBER 
BILLY VEE, 248 Lee High Rd. Lewisham, 
London SE13 SPT. (Ol) 318 5755/852 132!. Aiwa, 
A&R, Creek, Dual, KEF, Linn, Hey brook, Quad, 

Naim, Rega. Dem facilities: 2 single sy stem studios 
ring for appointment. Open Mon-Sat 10-7, closed 
T hurs. Home rrial facilities, free installation, 
interest free credit up to £750.00. Credit cards: 
Access, Visa. Service dept. 
BADA MEMBER :r.;.r,.l 
GRAHAMS Hl-Fl, 86-88 Pentonville Rd, 
London Nl. (01)837 4412 'FBA Dealer of rhe year 
1985.' Linn, Naim, Rega ere. £300-£3,000-
£13,000. BADA MEMBER� 
H.L. SMITH & CO Ltd. 287-289 Edgware Rd, 
London W2 IBE. (01) 723 5891. Aiwa, B&W, 
Denon, Dual, KEF, Ortofon, Panasonic, Sony, 

DE AL ER DIREC TORY 

Technics, Yamaha. Dem facilities available. Open 
M on-Sat 9-5.30, T hurs 9-l, instant credit up to 
£1,500. Credit cards: Access, Visa. Service dept. 
KJ. LEISURESOUND, 48 Wigmore Srreet, 
London Wl. (Ol) 486 8262. Linn, Magneplanar, 
DNM, Nakamichi, Michell, Celestion, SO 
Acoustics, Koetsu, Magnum, Gold bug. Dem 
facilities. Appointment required. Home trial 
facilities. Open 10-6 Mon-Sat. Free installation. 
Instant credit. Credit cards: Visa, Access. Service 
dept. 
MUSICAL IMAGES, 45 High Sr, Hounslow, 
Middlesex. (01) 570 7512. A&R, Denon, Dual, 
Hey brook, Nakamichi, Proton, QED, Quad, 
Tannoy, Yamaha. De m facilities, ring for 
appointment. Open Mon-Sat 9.30-6. Free 
installation, credit facilities. Credit cards: Access, 
Am ex, Visa, Diners. Service dept. 
M YERS AUDIO, 6 Central Parade, Hoe St, 
London E.17. (01) 520 7277/8. Bang & Olufsen, 
NAD, Nakamichi, Sansui, Technics, Hitachi, 
Panasonic, A&R, B&W, Mission. Dem facilities 
one dem room. Open M on-Sat 10-6. Free 
installation, instant credit up to £1,000. Credit 
cards: Access, Visa, Am ex, Diners. Service dept. 
WRBI HOME DEMONSTRATIONS, 13 Sr 
Johns Hill, London SW II ITN. (01) 228 7126. 
Alphason, Audiostatic, Beard, Castle, Celestion, 
Decca, Ear, Elite, Jordan, Pink Trangle. Home 
demonstrations only. Appointment required. 
Open Tues:rhurs 10-6, Fri !0-7, Sat 10-5.30. Home 
trial facilities, free installation, insmnt credit up to 
£1,000. Credit cards: Access, Amex, Diners, Visa. 
SUBJECTIVE AUDIO, 2-4 Camden High Sr, 
London NWI OJA . (01) 387 8281. A&R, 
Burmester, Krell, Magneplanar, Meridian, Linn, 
Nakamichi, John Bowers. Dem facilities: 3 single 
speaker dem rooms, appointment required. 10-6 
Tues-Fri, 9-5 Sat. Home trial facilities, instant 
credit up to £10,000. Credit cards: All. Service 
dept. 
TELESONIC Ltd, 92 Tottenham Court Rd, 
London. (01) 636 8177. A&R, B&O, B&W, Hafler, 
Luxman, KEF, QED, Quad, Nakamichi, Rogers. 
Dem facilities available. Open Mon-Fri 9-6, Sat 
9.30-4. Home trial facilities, free installation, 
credit facilities. Credit cards: Access, Amex, 
Diners, Visa. Service dept. 
THE SOUND ORGANISATION Ltd, No 1, 
Cathedral Sr, London Bridge, London SE! 9DE. 
(01) 403 2255/3088. Akroyd, Creek, Dual, 
Exposure, Linn, Manticore, Mordaunt-Short, 
Nairn, Ny rech, Rega. Dem facilities available, ring 
for appointment. Open Tues-Sat, !0-7. Home trial 
facilities. Free installation, instant credit up to 
£1,000. Credit cards: Access, Visa. Service dept. 
BADA MEMBER =§•§I 
UN I LET P RODUCTS Ltd, 14 Bute St, London 
S W 7. (01) 589 2586. Mon-Sat 9-6. Dem facilities. 
Large stock. Credit cards: Access, Amex, Diners, 
Visa. BADA MEMBER� 

MANCHESTER 
CLEARTONE HI-FI, 62 King St, nr. Kendals. 
(061) 835 1156. Best makes, Linn, Creek, NAD, 
etc. Dem studio, Compact Disc centre, video and 
TV. BADA MEMBER =§•§' 
CLEARTONE HI-Fl, 235 Blackburn Rd, Bolton. 
(0204) 31423. Best makes, Linn, Creek, NAD, etc. 
Dem studios. Laser vision and compact disc 
centre. BADA MEMBER =r,.r,1 

LLOYD PATON (LPM Ltd), 34 Moorfield Walk, 
Urmston, Manchester. (061) 747 9722. B&W, 
Dual, Hitachi, Marantz, Pioneer, Quad, Rogers, 
Tannoy, Technics, Trio. Dem facilities, I dem 
room. Open M on-Sat 9-5.30, Tues:rhurs 9-7.30. 
Home trial facilities. Free installation, credit 
facilities available. Credit cards: Access, Visa. 
Service dept. 
THE MUSIC ROOM, SO Bridge St, Manchester. 
(061) 835 1366. 'Friendly advice and service. 
Choose from the widest range in Manchester'. 
BADA MEMBER � 

MERSEYSIDE 
ABOUT SOUND, 116 Bold St, Liverpool Ll 
4]A. (051) 709 4865. Meridian, Mordaunt-Short, 
Musical Fidelity, Quad, Revox, Sansui, Sugden, 
T horens, Walker, Yamaha. Dem facilities single 
speaker room. Ring for appointment. Open Toes­
Sat 9-5.30. Free installation, instant credit up to 
£1,000. Credit cards: Access, Diners, Visa. Service 
dept. 
W.A. BRADY & SON, 401 Smirhdown Rd, 
Liverpool. (051) 733 6859. 'Largest choice of 
specialist Hi-Fi in N.W. £100-£20K '. All credit 
cards. 3 dem rooms. BADA MEMBER =§•§' 

WEST MIDLANDS 
A LTERNATIVE AUDIO Ltd, 95 Hobs Moat 
Rd, Solihull. (021) 742 0254. A&R, Audiolab, 
Denon, KEF, Marantz, Meridian, Mission, M.A., 
Pink Triangle, Philips. Dem facilities available, 
apointment required. 10-6 Toes-Sat, closed Mon. 
Home trial facilities, free installation, instant 
credit. Credit cards: Access, Visa, Amex. 

FIVEWAYS HI-FIDELIT Y  Ltd, 12 Islington 
Row, Edgbaston, Birmingham. (021) 455 0667. 
A&R, Creek, Dual, KEF, Meridian, Phi lips, CD, 
Quad, Revox, Rogers, Spendor, etc. Dem facilities. 
Single speaker de m room. Open 9.30-6 Toes-Sat. 
Home trial facilities, free installation, credit 
facilities. Credit cards: Access, Visa. Service dept 
GRIFFIN RADIO Ltd, 94 Bristol Sr, 
Birmingham. (021) 692 1359. Creek, Dean, 
Denon, KEF, Linn, Mordaunt-Short, Nakamichi, 
Rega. De m facilities 2 single speaker rooms. Open 
Mon-Sat 9.30-6. Home trial facilities, free 
installation, insrant credit up to £1,000. Credit 
cards: Access, Visa. 
SOUND ADVICE, 162 Alcesrer Rd, Mosley, 
Birmingham. (021) 449 3328. A&R, Creek, Linn, 
Manticore, Nairn, Nakamichi, Ny tech, Ony x, 
Rega, Revox. Dem facilities 2 studios, ring for 
appointment. Open M on-Sat 9.30-6 closed Wed. 
Free installation, credit facilities. Credit cards: 
Access, Visa. Service dept. 
WARSTONES HI-Fl STUDIO, 54a Warstones 
Rd, Penn, Wolverhampton. (0902) 345114. Dem 
facilities 3 rooms. Open Man-Wed !0-6. T hurs-Fri 
!0-9. Sat !0-6. Horne trial facilities, free 
installation. Credit cards: Access, Visa, 
Eurocheque. Service dept. 

NORFOLK 
BA SICALLY SOUND, Old School, School Rd, 
Beacon Ash, Norwich, Mulbarton. (0508) 70829. 
A&R, Audiolab, Hey brook, Linn, M antra, Nairn, 
Nakamichi, Rega, Spendor, Wharfedale. Dem 
facilities 2 single speaker rooms. Open Tues-Fri, 
9.30-5.30 closed for lunch l-2. Sat 9.30-5.30. 
Home trial facilities, free installation, credit 
facilities. Credit cards: Access. Service dept. 

NORTHANTS 
LISTEN INN, 32aGold St, Northampton. 
(0604) 37871. 'Shop and home demonstmrions 
from friendly people'. BADA MEMBER � 

NOTTINGHAMSHIRE 
PETER ELLIS AUDIO, 29 Kirkgare, Newark. 
(0636) 704571. A&R, Ariston, Castle, Hitachi, 
Panasonic, T horens, Trio, Technics, W harfedale, 
Quad. Open M on-Sat 9-5.30, T hurs 9-12.30. Dem 
facilities: single speaker dem room. Ring for 
appointment. Free installation, instant credit up 
to £1,000. Credir cards: Access, Visa. Service dept. 

OXFORDSHIRE 
ABSOLUTE SOUNDAND VIDEO, 1901d 
High St, Headington, Oxford. (0865) 6596!. 
A&R, Denon, Linn, Mission, AD, Rote!, 
Yamaha. Also 256, Ban bury Rd, Summertown. 
BADA MEMBER ="'•"'' 

WESTWOOD AND MASON, 46 George Sr, 
Oxford. (0865) 247783. Linn, Nairn, Rega, A&R, 
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Hey brook, Dual, Mordaunt-Short, Spender, 
Tannoy, Quad, etc. BADA MEMBER=,.,, 
WITNEY AUDIO, 28 High St, W itney, Oxford. 
(0993) 2414. A&R, Aiwa, Akai, Dual, KEF, 
Mordaunt-Shorr, Pioneer, Phi lips, Sony, Yamaha. 
Dem facilities. Open Mon-Sat 9-5.30. Free 
installation, instant credit up to£1,000. Credit 
cards: Access, Visa. Service dept. 

SHROPSHIRE 
AVON HI-FI, 12 Barker St, Shrewsbury. (0743) 
55166. A&R, B&W, JBL, Dual, NAD, Nakamichi, 
Revolver, Trio, Quad, Yamaha. Dem facilities 
available. Open Mon-Sat 9-5.30, closed T hur. 
Home trial facilities, free installation, instant 
credit up to £1,000. Credit cards: Access, Visa. 
Service dept. 

SOMERSET 
A VALON HI-FI STUDIO, T he Old Nursery, 
Butleigh, Glastonbury. (0458) 50370. A&R, 
Audio lab, Gold bug, Helius, Nene Valley, Phi lips 
CD, Pink Triangle, Revolver, Spendor. Dem 
facilities: studio & home, ring for appt. Open 
Mon-Sat 9.30-5 .30. Closed Weds. Late night 
T hurs. Home trial facilities, free installation. 
Credit cards: Access, Visa. Service dept. 
WATTS RADIO- THE ENGINEERS, I West 
Street, Somerton. (0458) 72440. Castle, Dual, 
Denon, KEF, Mordaunt-Short, Ortofon, Quad, 
Rogers, T horens, Yamaha. Dem facilities available. 

Open M on-Sat 9-1, 2-5.30, Wed 9-1. Home trial 
facilities, free installation. Credit up to £1,000. 
Credit cards: Access. Service dept. 

SUFFOLK 
EASTERN AUDIO, 41 Bramford Rd, Ipswich. 
(0473) 217217. A&R, Aiwa, Celestion, Denon, 
Dual, Linn, NAD, Phi lips, Quad, Technics, 
Thorens. BADA MEMBER� 

SURREY 
TRU Fl SOUND AND VISION, 2 Cromwell 
Rd, Redhill, Surrey. (0737)66128. Akai, Aiwa, 
B&W, Nakamichi, Hitachi, JPW, Mission, 
Mordaunt-Shorr, Nagaoka, Sony, Technics. Dem 
facilities available. Open M on-Sat 9.30-6. Free 
installation, instant credit up to £1,200. Credit 
cards: Access, Visa. Service dept. 
AERCO Ltd, 11 T he Broadway, Waking. (04862) 
4667. A&R, Ariston, Exposure, HK, A.R., 
Hey brook, JBL, KEF, Magnum, NAD, Pt. Quad, 
Revox. BADA MEMBER =,.,, 
SPALDINGS HI-Fl, 352-354 Lower Addiscombe 
Rd, Croydon, Surrey. (01) 654 1231/2040. Full 
range ofHi-Fi equipment. Full dem facilities. 
Access, Visa, H.P. etc. BADA MEMBER � 
UNILET PRODUCTS Ltd, 35 High St, New 
Maiden, Surrey KT 3 4BY. (01) 942 9567. M on-Sat 
9-6. T hurs 9-7. Credit cards: Amex, Access, 
Diners, Visa. De m facilities. Large stock. BADA 
MEMBER=,.,, 

SUSSEX (EAST) 
JEFFRIES HI-FI. 69 London Rd, Brighton, East 
Sussex. (0273) 609 431. 2 dem rooms, closed Mon, 
late night Wed. Parking, bus route. Credit 
facilities. BADA MEMBER =··•,, 

JEFFRIES HI-Fl, 4 Albert Parade, Green St, 
Eastbourne, East Sussex. (0323) 31336. 2 dem 
rooms, closed Mon. Late night Wed. Parking, bus 
route. Credit facilities. BADA MEMBER =¥<•ti' 
H ASTINGS HI-Fl, 31-32 Western Rd, St 
LeonardsOn Sea. (0424)442975. A&R, B&W, 
Mission/Cyrus, NAD, Nakamichi, Quad, Rote!, 
Systemdek, Tannoy, Yamaha. Dem facilities. 2 
single speaker dem studios. Open Mon-Sat 9-7. 
Home trial facilities. Free installation. Credit 
facilities. Credit cards: Access, Amex, Visa. 
Service dept. 

SUSSEX (WEST) 
BOWERS AND WILKINS Ltd, I Becket 

DE ALER 

Buildings, Littlehampton Rd, Worthing. (0903) 
64141. B&W, Dual,JVC, KEF, Nakamichi, Philips, 
Shure, Quad, Sony, Technics. Dem facilities 2 dem 
rooms. Open M on-Sat 9-5.30, Weds 9-1. Home 
trial facilities free installation, instant credit up to 
£1,000. Credit cards: Visa. Service dept. 

TYNE AND W EAR 
RED RADIO SHOP AND HI-FI CENTRE, 11 

Olive St, (Off Park Lane) Sunderland. 
(Sunderland) 672087. Aiwa, Base, Denon, JVC, 
Luxman, Michell, Pickering, Spender, T horens, 
Trio. Dem facilities available. Open Mon-Sat 
9-5.30. Free installation, interest free credit. 
Credit cards: Advance, Visa. Service dept. 

WARWICKSHIRE 
}CV HI-Fl SUPERSTORE, Units 7/8 W harfSt, 
Warwick. (0926) 493796. 'Every thing from 
specialist hi-fi to midi-systems all at the best 
prices'. BADA MEMBER=,.,, 

WILTSHIRE 
ABSOLUTE SOUND AND VIDEO, 60 Fleet 
Street, Swindon. (0793) 38222. A&R, Denon, 
Dual, Linn, Meridian, NAD, Rote!, Technics, 
Yamaha. (Closed Wed). BADA MEMBER� 

YORKSHIRE (NORTH) 
THE SOUND ORGANISATION, 36 Gillygate, 
York. (0904) 27108. Akroyd, Dual, Creek, Linn, 
Mordaunt-Short, Nairn, Nytech, Sony, 
W harfedale. Dem facilities available. Open Man­
Sat 10-6. Home trial facilities, free installation, 
instant credit up to £1,000. Credit cards: Access, 
Amex, Visa, Diners. Service dept. BADA 
MEMBER=¥<•ti' 

YORKSHIRE (WEST) 
AUDIO PROJECTS, 45 Headingley Lane, Leeds. 
(0532) 789115. A&R, Audio lab, Creek, Hey brook, 
Linn, Musical Fidelity, Nairn, Quad, Rega, Rogers. 
Dem facilities available, ring for appointment. 
Open Tues-Fri, 9.30-6, Sat 2.30-5.30. Home trial 
facilities, free installation, instant credit up to 
£1,000. Credit cards: Access, Creditcharge, Visa. 
Service dept. BADA MEMBER � 
ERRICKS, Fotosonic House, Rawson Square, 
Bradford. (0274) 309266. Dem facilities. 
Sales/service agents for A&R , Linn, Quad, Nairn, 
Nakamichi, Mission etc. BADA MEMBER� 
HUDDERSFIELD HI-FI, 4 Cross Church St, 

Huddersfield, West Yorkshire. (0484) 44668. 
A&R, AR, T horens, Meridian, Rogers, Mission, 
Mordaunt-Short, Harman-Kardon, Technics, Trio. 
Dem facilities: 3 dem rooms, ring for appointment. 
Open Man-Sat 9-5.30, T hurs 9-8. Closed Weds. 
Home trial facilities, free installation, instant 
credit facilities. Credit cards: Access, Visa. Service 
dept. 
IMAGE HI-FI Ltd, 8 St Annes Rd, Headingly, 
Leeds. (0532) 789374. 'We stock most of the 
worlds leading Hi-Fi products'. Dems by 
appointment please. BADA MEMBER � 

NORTHERN IRELAND 
THE AUDIO CENTRE. 84 Bridge St, 
Porradown, Northern Ireland. (0762)338059. 
Aiwa, Akai, Dual, Denon, Fisher, KEF, Marantz, 
Revox, Rote!, Sony. Open 9-6 M on-Sat, closed 
T hurs. Home trial facilities, free installation, 
credit terms arranged. Credit cards: Access. 
Service dept. 

SCOTLAND 

ABERDEEN 
HOLBURN HI-Fl, 441/445 Holburn St. (0224) 
585713/57272. 'For the best buy in Hi-Fi consult 
Holburn Hi-Fi'. BADA MEMBER � 

ANGUS 
ROBERT RICHIE HI-Fl, 102 Murray, Monrrose, 

DIREC TORY 

Scotland. (0604) 73765. A&R, Creek, KEF, Linn, 
Nairn, Quad, Rega, Sony, Technics, W harfedale. 
Dem facilities available, ring for appointment. 
Open 9-l, 2-5 M on-Sat, Wed 9-1. Home trial 
facilities, free installation, instant credit. Credit 
cards: Access, Visa. Service dept. 

EDINBURGH 
RUSS ANDREWS HI-Fl, 34 Northumberland 
St. (031)557 1672. A.R., A&R, Creek, Dual, 
Hey brook, KEF, Linn, Nairn, Nytech, Rote!. 
BADA MEMBER =,.,, 

GLASGOW 
BILL HUTCHINSON Ltd, 43 Hope Street, 
Glasgow. (041) 248 2857. A.R., Aiwa, Denon, 
Dual, JVC, Mission, Mordaunt-Short, Omar, 
Technics, Yam a ha. Dem facilities available. Open 
Man-Sat 10-6. Free installation, instant credit. 
Credit cards: Access, Amex, Visa. Services dept. 
MAETO MUSIC, 14 T he Toll, Busby Rd, 
Clarkston. (041) 638 8252. A.R., A&R, Creek, 
Dual, Heybrook, KEF, Linn, Nairn, Nytech, Rote!. 
Closed Mon. Open late T hurs. BADA MEMBER 
:'tear.. I 

PRISM AUDIO, 14 West Princes St, Glasgow G4 
9BP. (041)332 1779. Cj Walker, Concordant, Elite 
Rock, Helius, JPW, Rote!, Sudgen, Systemdek, 
Syrinx, Teac. Dem facilities: One large room, ring 
for appointment. Open Man-Sat 9.30-5 .30. Home 
trial facilities, free installation, instant credit up to 
£1,000. Credit cards: Access. Service dept. 
THE MUSIC ROOM, 221 St. Vincent St, 
Glasgow. (041) 248 7221. 'Friendly advice and 
service. Choose from the widest range in 
Scotland'. BADA MEMBER ="i•tf' 

INVERNESS 
NESS AUDIO, 1 Greig St, Inverness. (Inverness) 
220440. A&R, Denon, J A Michell, KEF, Linn, 
Monitor Audio, Nairn, Quad, Revolver. Dem 
facilities: single speaker dem room. Open Man-Sat 
9-5.30. Home trial facilities. Free installation, 
instant credit. Credit cards: Access, Amex, Visa. 
Service dept. 

KIRKCALDY 
ANDREW THOMPSON, 3 W hy tescauseway, 
Kirkcaldy. (0592) 205997. Denon, Dun lop 
Systemdek, KEF, J A Michell, Nakamichi, Quad, 
Revolver, Tannoy, Yamaha. Dem facilities: 4 
rooms. Appointment required. Open Man-Sat 
9-5.30. Home trial facilities, free installation, 
credit facilities up to £3,000. Credit cards: Access, 
Creditcharge, Visa. Service dept. 

WAL ES 

GLAMORGAN (WEST) 
AUDIO EXCELLENCE, Number 9 High St, 
Swansea. (0792) 474608. 'South Wales only 
independant Hi-Fi specialist, dedicated to 
excellence'. BADA MEMBER ="'•"'' 

SOUTH GLAMORGAN 
AUDIO EXCELLENCE, 134 Cr wys Rd, Cardiff. 
(0222) 28565. 'South Wales only independent Hi­
Fi specialist, dedicated to excellence'. BADA 
MEMBER ="'•"'' 

WALES (NORTH) 
ELECTRO TRADER HI-FI, 19Colwyn 
Crescent, Rhos-on-Sea, Colwyn Bay. (0492) 
48932. B&W, Dual, Musical Fidelity, NAD, 
Revolver, Rote!, Sansui, Tannoy, T horens, 
Yamaha. Dem facilities, ring for appointment. 
Open Man-Sat 9.30-5.30 closed for lunch 1-2. 
Home trial facilities, free installation. Credit 
cards: Access, Amex, Visa, Diners. Service dept. 

RingHi-Fi Choice on 01-631 1433 

for information on Directory 
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E sive (/ ��· 7'· xpen RING NICK ON 0788-79736 

AGENTS FOR 
ADC - Ariston - Audio Technica - Castle - Celestion 
- concordant Audio - Dual - Denon - Dynavector 
- Glanz - Grado - Goldring - Helius - Heybrook -
Marantz - Meridian - Mordaunt-Short - Musical 
Fidelity - Myst - Ortofon - Pink - QED - Quad -
Rotel - Sondex "---- Spendor - Syrinx - Tannoy -
Thorens - Yamaha - Zeta. 

For Demonstrations, lnsallations and Expert Advice 
12a Regent Street, Rugby, Warks. 

PETER ELLIS AUDIO 
Always a wide range of superior audio products in 

stock, including: 
Amplifiers: A&R, Quad, QED, Creek 
Loudspeakers: Castle, Rogers, Kef, Mordaunt Short, 
Wharfedale, Mission 
Cartridges: Ortofon, Goldring, ADC, Nagaoka, Rata 
Turntables: Dual, Thorens, Walker, Ariston, Mic hell 
Compact Disc Players: Akai, Trio, Philips 

SINGLE SPEAKER DEMONSTRATION ROOM 
BY APPOINTMENT ONLY 

29 KIRKGATE, NEWARK, NOTTINGHAM 
(0636) 704571 

SELECTIVE AUDIO 
Speak no evil, Fear no 

evil, Hear no evil ... 
The Forge Cottage 
19 Crossgate 
Otley LS21 1 AA 
W. Yorks. 
Tel: (09431 467689 
Mon-Fri 9am-6pm 

ANDREW THOMSON 
Specialist in HiFi 

6-8 Bonnar Street, Dunfermline, Fife 
Tel: 0383 724541 

3 Whyte Causeway, Kirkcaldy, Fife 
Tel: 0592 205997 

G U I D E 

I� �-··2···� I 
AR, ADC, AIWA, AKAI, ARISTON, A&R, B&W, BOSE, 
BOSTON ACOUSTICS, CASTLE DE NON, DIESIS, DUAL, 
HAFLER, HARMON KARDON, HEY BROOK, JBL, JVC, KEF, 
LUXMAN, MITSUBISHI, MONITOR AUDIO, MORD AUNT­
SHORT, MUSICAL FIDELITY, MYST, NAND, KAMAMICHI, 
PIONEER, PROTON, QED, QUAD, REVOLVER, ROTEL, 
SPENDOR, TANNOY, TEAC, THORENS, TRIO, WHARFEDALE, 
YAMAHA 

• DELIVERY SERVICE • INSTALLATION • CAR PARKING 
• TOP TAPE • MAIL/TELEPHONE ORDERS • INSTANT 

CREDIT UP TO £1,000 
• ACCESS, BARCLAYCARD, AMEX, DINERS CLUB 

45 HIGH STREET, HOUNSLOW, MIDDLESEX 
TEL: 01-570 7512 

Warstones 
"Your sole Linn dealer 
in the area" 

A&R e CAMBRDGE e 
SPENDOR e MONITOR 
AUDIO • SANSUI • 

Hi-Fi 
Studio 

ROGERS • NAKAMICHI e B&W e QUAD 
• R.A.T.A. • SUPEX • DENON • 
ORTOFON • P.S. AUDIO • DUAL 

Hours of opening: 
Mon, Tues, Wed, Sat 10am-6pm 

Thurs, Fri 1 Oam-9pm 

54a Warstones Road, Penn, Wolverhampton 
Tel: Wolverhampton 345114 

4V4LON HI-FI 
-- STUDIO--

MON. TO SAT. 9.30am-5.30pm 
Closed Wednesday. Late night Thursday 

(By Prior appointment) 

The Old Nursery, Butleigh, Glastonbury, 
Somerset. Telephone: Glastonbury 50370 

All Hi-Fi Bought! 

We buy or exchange ALL 2nd 
hand Audio & Video equipment. 

Everything accepted in ANY 
condition - absolutely NOTHING 
refused! 

MUSIC & VIDEO EXCHANGE 
56 Notting Hill Gate, London W11 

Open 7 days 1 Oam-8pm 
Tel: 01-727 3538 
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AM: Amplitude modulated; see 'Medium 
Wave'. 
ACOUSTIC BREAKTHROUGH: 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 loud­
speakers, 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 feed­
back will be created. 
ACTIVE: Speaker systems which contain 
electronic crossovers and where the drive 
units are connected directly to power 
amplifiers. 
ALIGNMENT PROTRACTOR: A device 
used to minimise the lateral tracking error of 
a cartridge/arm combination. 
AMPLITUDE: Size or magnitude; hence 
the amplitude/frequency response, known 
normally simply as the frequency response, 
which describes the relative loudness of the 
system at different frequencies 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 effec­
tive arm mass, because it is not the weight of 
the arm on a pair of scales. It is the mass of 
the arm and cartridge combination that 
appears to be concentrated at, and thus felt 
by, the stylus tip which is tracking a record 
groove. There is nothing inherently good or 
bad about arms with light or heavy effective 
mass; what matters is the manner and choice 
of their combination with cartridges of dif­
ferent compliance and the low frequency 
resonance produced by such combination. 
AZIMUTH: With reference to tape and cas­
sette recorders, the alignment of head gap to 
tape path. 
BALANCE: 1) The overall relative loudness 
perceived at different frequencies (eg bass, 
treble; 2) the accuracy of the match between 
the two channels of a stereo transducer (eg 
cartridge or pair of loudspeakers). 
BANDWIDTH: A range of frequencies with 
presumed defined upper and lower limits. 
BASS: Lower part of the frequency spectrum. 
BELT DRIVE: The motor has its rotational 
speed geared down to the required platter 
speed (33 VJ rpm for LP discs) by a rubber or 
similar resilient 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 surface by the stylus tracking at an 
angle offset from the pivots, groove friction 
produces an imbalance of lateral force. Bias 
is the application of a compensatory lateral 
force acting in the opposite direction. 
BIAS: (tape) This refers to a high frequency 
current passing through the record head 
which allows the audio current also passing 
through the head to produce reasonably linear 
magnetisation of the tape at all levels per-
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mitred by the combination of each machine 
with the tape. The lowest level of bias is re­
quired for ferric cassettes, a slightly higher 
one for ferrichrome, an even higher one for 
chrome or pseudochrome, and the highest for 
metal. 
BOTTOMING: The stylus scraping on the 
distorted rounded bottom of the groove due 
to incorrect stylus geometry. 
CANTILEVER: The thin rod or tube that 
connects the stylus to the armature and 
hence the cartridge body. 
CAPACITANCE: An element of electrical 
impedance that is particularly important 
when matching pickup cartridge, arm leads 
and amplifier input characteristics to achieve 
a flat frequency response from discs. 
CLIPPING: This is reached when a circuit 
is overloaded and overdriven, resulting in bad 
waveform distortion and audibly unpleasant 
effects. 
COW RATION: A general term used to des­
cribe the audible effects of distortions, 
particularly in loudspeakers and record 
players. These are usually caused by frequency 
response irregularities and/or resonances. 
COMPATIBILITY: The selection of inter­
dependent components to achieve optimum 
system performance; notably arm/cartridge 
mass/compliance matching, cartridge elec­
trical loading, or loudspeaker compatibility 
with amplifiers. 
COMPLIANCE: A measure of the spring­
iness of the cantilever/armature seen from the 
stylus, expressed in compliance units (cu), 
where I 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 feed­
ing 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 turn­
table, 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 controlling resonan­
ces by means of a resistive medium (electrical, 
mechanical, or acoustic depending on 
situation). 
DECIBEL (dB): A logarithmic unit that is 
convenient for expressing ratios that span a 
wide range on a linear scale. For simplicity 
it can be regarded as a measure of relative 
loudness. 
DISTORTION: Literally this can mean any 
deviation 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 controlling 
resonances .. 
DOWNFORCE: The weight, measured at 
the stylus, which holds it down in the groove. 
DRIVE UNIT (DRIVER): The term used 
to distinguish the loudspeaker unit itself, be 
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it bass, midrange, treble or fullrange in 
application, 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 caused by oxide particles shedding 
off the tape onto the head gap, or inade­
quacies in tape transport or tape. 
DYNAMIC RANGE: The ratio in dBs 
between the quietest sound that can be suc­
cessfully recorded and the loudest which can 
be accepted without serious distortion on an 
average programme. 
EFFECTIVE MASS: The inertia, or mass­
controlled resistance to movement, of a 
device, particularly important with regard to 
tonearms. 
EFFICIENCY: The amount of acoustic 
power delivered for a given electrical input 
power. 
ELECTROSTATIC: A principle employed 
in some loudspeaker transducers using static 
electricity effects to set up a polarising field 
within which the modulated transducer 
medium moves. 
ELLIPTICAL STYLUS: A specially 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. 
EQUALISATION: (general) The deliberate 
modification of frequency response, usually 
in response to some engineering limitation 
of deficiency. 
EQUALISATION: (tape) This refers to the 
necessary change in frequency response re­
quired of an amplifier so that an overall flat 
frequency response is obtained from a tape · 

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 
playback equalisations should have been stan­
dardised. These standards are normally speci­
fied by the time constants of the circuts 
involved, eg 701-'s or 1201-'s (see 'Micro­
seconds' ). 
FM: Frequency modulated; often used to des­
cribe 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 inter­
nally or externally to tuner or receiver. 
FERRO-FLUID: A magnetic fluid which is 
introduced 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 fre­
quencies, but commonly applied 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 limits, or depicted graphically. 
Hz (HERTZ): I Hz = I cycle per second 
and is a measure of frequency which corres-
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ponds to musical pitch (the higher the fre­
quency the higher the pitch). 
HF: High frequency. 
HA RMONIC: Harmonics are the whole 
number multiples of a base frequency called 
the fundamental. 
HA RMONIC DISTORTION: The 
addition of unwanred harmonics to a signal. 
HUM: A low frequency interfering sound pro­
duced by break-through or interference from 
mains wiring or circuitry. 
IHF: American Institute of High Fidelity, an 
important standards body. 
IEC: An international standards body. 
IMPEDA NCE: Measure of resistance (and 
reactance) in alternating (ie audio) signals; 
this is of some importance in the compati­
bility of both cartridges and headphones with 
amplifiers. For convenience sake is measured 
in ohms. 
INTEGRATION: Used to describe the suc­
cess with which the output from two drive 
units combine to give smooth output through 
the crossover region. 
INTERMODULATION (IM): A form of 
distortion arising from two or more signals 
producing non-harmonic signals that corres­
pond to the sum or difference of the two fre­
quencies. 
KJW (k): prefix meaning one thousand. 
LED: Light Emitting Diode; an indicator 
light. 
LF: Low frequency. 
LATERAL FRICTION: The resistance to 
movement of an arm and cartridge combina­
tion in the horizonral plane (ie across a 
record), caused by friction in its bearings. 
LINEA R: A transducer that produces an 
output that exactly portrays its input over the 
required operating range is described as linear, 
and is hence distortion free. Hence also non­
linearities (distortions). 
LINE- CONTACT: A special stylus profile· 
that extends the ellipse, increasing contact 
length up and down the sides of the groove. 
WAD OR WADING: The impedance (in­
cluding resistive and reactive components, ie 
ohms, mH, pF) seen by one component look­
ing back to its inrerconnected component; 
of importance in compatibility of cartridge/ 
amp, and amp/headphone. 
'W UDNESS': An equalisation circuit fre­
quency switchable on amplifiers which is des­
igned to compensate for presumed hearing 
characteristics at low listening levels by boost­
ing bass and treble. 
MOL: Maximum operating level of tape 
normally referring to 5% distortion of 315Hz 
or 3.15kHz. 
MEDIUM WAVE: An AM transmission 
band incapable of high fidelity signals. 
MICRO- (f'): Prefix for units meaning one 
millionth of. 
MICROSECONDS (/As): The time constant 
of a resistor capacitor combination involv­
ing a frequency response change 
(equalisation). 
MID RANGE, 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 signal is 'stored' 
by means of modulations within a medium, 
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eg the 'wiggles' in the groove of a plastic disc, 
or the magnetic coding on 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 coat­
ing. This noise has most of its energy near 
the modulation frequency (causatory tone). 
MOVING-COIL: A transducer (eg cartridge 
or headphone) where the signal is generated 
by the movement of a coil within a magnetic 
field. 
MOVING-MAGNET: The most common 
form of cartridge transduction, where the 
magnet moves while the coils are held rela­
tively stationary. 
MULTIPLEX FILTER (MPX): A circuit 
which introduces severe attenuation at super­
sonic frequencies to decrease interference 
encountered with the output from some 
stereo FM tuners. 
NANO (n): Prefix meaning a thousandth of 
a millionth of. 
NOISE: Random unwanted low level signals. 
NOISE MODULATION: An unwelcome 
breathing effect that can be heard on some 
programme material, produced by poor noise 
reduction systems, or circuits. 
OCTAVE: Two-to-one ratio of pitch or fre­
quency. 
OFFSET A NGLE: The angle measured 
between the centre line of the pickup cart­
ridge and the line which joins stylus and arm 
pivot point. 
OHM: Unit of electrical impedance (includ­
ing reactance) or resistance; also kohm, where 
1 kohm = 1,000 ohms. 
OVERHANG: The extent to which the cart­
ridge stylus extends beyond the centre of the 
platter is critical, and controlled by fore and 
aft adjustment of the cartridge on the arm. 
PA SSIVE: The most common type of 
system, where drivers and crossover are driven 
from a single power amplifier. 
PEAK RECORDING LEVEL: A level 
above which distortion becomes apparent. 
This distortion is introduced when the oxide 
particles almost reach magnetic saturation, 
and thus will accept no more level. 
PHONO: The most commonly used 
plug/socket combination in audio com­
ponents. 
PICO (p): Prefix meaning one millionth of 
a millionth of. 
PORT: An opening in a cabinet which is 
tuned to charactieristics of the bass driver and 
the enclosure volume to provide reflex type 
bass-loading. 
POWER AMPLIFIER: The part of an 
amplifier that provides power to drive the 
loudspeakers: usually integrated, it is some­
times a separate component. 
PRE-AMPLIFIER: The part of an ampli­
fier that accepts the input signals, sorts them, 
applies any necessary equalisation, and then 
passes the signal to the (normally integral) 
power amplifiers. 
PRESENCE: A quality of forwardness or 
immediacy in a sound balance, generally re­
lated 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 adjacent layer 
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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 amp! irude the resonance. 
REFLEX: A system of bass loading (using 
port or ABR) which offers improved effi­
ciency 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. 
SENSITIVITY: The volume of sound 
output for a specific electrical voltage input. 
SEPA RATION: As between the two 
channels of a stereo pickup; see crosstalk. 
SHIBATA : A special stylus extending the 
elliptical to a 'line-contact ' type of profile. 
SIDE-THRUST: A force acting on cartridges 
in pivoted (ie not parallel tracking) arms, due 
to the stylus/vinyl 'friction' acting along the 
line of the offset angle; hence bias or side­
thrust compensation. 
SIGNAL-TO- NOISE, SIGNAL/NOISE, 
SIN: The difference in total output when an 
applied signal is removed. 
STY LUS: The specially shaped piece of 
diamond in contact with the groove and con­
nected to the cantilever. 
SUBSONIC: Below the audible range, ie 
below 20Hz. 
SQUA RE WAVE: A signal which consists 
of a fundamental plus a (theoretically infinite) 
series of odd (3rd, 5th ere) harmonics in a 
precise phase and amplitude relationship. It 
is useful for examining transient performance, 
symmetry, resonance control and 'ringing'. 
THD: Total harmonic distortion. 
TRACING: The following of the groove 
modulations by the stylus; hence for example 
tracing distortion, caused by the inability of 
a spherical sty! us to trace the high frequency 
inner grooves on a disc. 
TRACKABILITY: The ability of the cart­
ridge to cope with large amplitude modula­
tions (or of the arm and cartridge to follow 
the groove itself properly). 
TRACKING ERROR: The discrepancy 
between the truly tangential angle at which 
a record is cut and the slightly off-tangential 
angle at which it is tracked by a stylus on a 
pivoted arm during some parts of the arm' s 
travel. 
TRANSIENT: Signal of very short duration. 
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 audi­
bility, ie greater than 20kHz; also supersonic. 
VERTICAL TRACKING A NGLE (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 cart­
ridge. Should match the 20° cutter standard. 
WEIGHTING: A factor or function that is 
applied to a measurement to increase its rele­
vance and usefulness. 
WOOFER: A drive unit that operates over 
the bass portion of the audio range. 
WOW AND FLUTTER: Low and high fre­
quency pitch variations (from poor tape trans­
port of turntable platters with speed drift). 
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CD-Xl 
The CD-X3 offers the tulll,litv�rvtL_. 
of a Yamaha CD player 
mid-sized component that 
most affordable model. An 
component for any audio� 
listening environment. 

CD-400 

CD-700 
A high-performance model with 
playback and programming feaw� 
providing extra operating versatilit)! 
A 6-digit fluorescent display panel 
adds a touch of elegance. Remote 
control includes 10-key operation. · 

CD-1000 
T he CD-1000 is designed to offer 
maximum reproduction quality with ·· 
the use of several original Yamaha 
technologies. Extensive programming 
and playback features, a 6-digit 
fluorescent display panel, and remote 

control with I 0 ·key operation make it 
an attractive high-performance model. 

CD-2000 . 
Top model in the range, the CD-2000 � 
offers the widest possible range of 
programming and playback options. 
Variable output level is shown via a level 
meter in the fluorescent display panel. 
Remote control unit supplied includes 
10-key operation and up/down volume_ " 
control. 

OVA 
Send for full literature on Yamaha Hi-Fi to Yamaha Electronics (UK) Ltd., 

Yamaha House, 200 Rickmansworth Road, Watford, Herts WO I 7JS. Tel: 0923 
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