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it's truethat the ConcordeSTD's simple, plug-in attachment can be fitted to almost anyS-shaped 
tone arm. 

But unless you're a hi-fi fanatic it's best to be careful. And while you're about it, why not 
practice some other new skills. . 

Like the art of dropping the Ortofon name into conversation (as it's linked with the world's 
finest cartridges, it's bound to impress). And casually mention our unique Variable • 
M agnetic Shunt (VMS) system. 

But, whatever you do, don't let anyone see its simple, plug-in attachment that 
took you two minutes to fit. Or tell them that it only cost you around £22.50. 

Unless you want to make them envious, as well as impressed. 

r For further information please -;;;;;;;plete the coupon a�ost to: -l
Ortofon Ltd., Denmark House, Tavistock Industrial Estate, I Ruscombe, Twyford, Berks RG!O 9NJ Tel: Twyford (0734) 343621. I

I Name IAddress 1______ Tel No·-----:;;;---
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It's no coincidence that all 
records are cut on the linear track
ing principle. 

Experience has taught record 
companies there's no other way to 
ensure absolute fidelity and 
accuracy. 

Doesn't it make sense, then, 
for hi-f1 manufacturers to follow in 
their tracks? 

We certainly think so. 
In fact we now make no less 

than six linear tracking turntables. 

(Three of conventional propor
tions and three no bigger than 
record covers). 

And all of them designed to
play at precisely the angle record 
grooves are cut. 

You don't have to be a hi -f1 nut 
to appreciate the advantages over 
conventional tonearms. 

Because the stylus sits more 
comfortably in the grooves, there's 
less room for tracking error. 

Which in turn means there's 



less risk of sound distortion. 
Naturally, making a linear track

ing turntable demands a level of 
engineering skill rather above the 
norm. 

But what else would you exp
ect from the people who perfected 

direct -drive turntables? 
Even we can't improve on the 

way records are made. 
Only the way they're played. 

Technics 
Linear tracking turntables. 

300/318 Bath Road, Slough, Berks. SL16JB. Tel: Slough 34522. 

) 



New Memorex High Bias II is coated 
with micro-fine needle shaped particles. 

Theyre the latest development from 
Memorex and give the tape its distinctively 
sharp sound 

· 

They also give us an improved 
maximum output level and an extremely 
impressive signal to noise ratio. 

Which means, quite simply; that you 
can record music at higher levels with less 
distortion and then enjoy 
quieter solo passages 
with less audible hiss. 

Whafs more, our 
binding process =?gt:; ����; 
ensures that what you put on the tape stays 

NewMemarex Tapes 
· 

· r than ever. · 
tape. Even after a thousand plays. 

Nevertheless, a tape is only as good 
cassette which contains it. So to 
the possibility of snagging or snarl- � 

engineers redesigned the whole 

Ifs encased in our unique fumble-free 
album and guaranteed to last a 

· 

. Literally. 
Or we'll replace it free of charge. 

A promise that covers every one of our four 
amazing new cassettes. 

· IvlRXI, High Bias II, Chrome II and 
Metal IV *(MAGNIFIED40000X) 

Is it live, ar is it Memarex?



HOW TO USE 
THISBOOI{ 

The Hi- Fi Choice series has produced 
a fund of experience drawn from the 
detailed and rigorous examination of 
a wide cross-section of hi-fi equip
ment. Each issue involves a sophis
ticated measurement programme in 
the authors' labs which is coupled 
with extensive listening tests in orde r 
to produce the most accu rate and 
comp rehensive data that will help the 
hi-ti buyer choose wisely. 

B ringing togethe r the Best Buy and 
Recommended products together in 
one book otters a unique guide to hi-ti 
equipment which can help both with 
the pu rchase of individual items and 
the selection and setting up of com
plete systems. That one publication 
is the Hi-Fi Choice Best Buy Guide. To 
get the best out of the Guide it may be 
best to look first how the book is put 
together, the help it can otte r and 
what it is not intended to do! 

The chapte r Putting a system 
together gives basic advice on how to 
approach the p roblem of buying hi-ti, 
how to work out a budget tor a system, 
the compromises that may be invol
ved, and most impo rtantly whe re to 
buy f rom. St ress is put on the impor
tance of pe rsonal audition and hints 
are given on how to get the best out of 
a shop demonstration. Furthe r into 
the chapter detailed advice is given 
on how to choose and match tu rn
tables, arms and cartridges, amplifiers 
and speake rs. it's hoped that you'll 
find the answe r to the most f requen
tly asked questions about systems in 
this chapte r. There are some sugges
tions tor ugrading and how to buy to 
avoid obsolesence. 

The reprint reviews a re g rouped 
together with a newly written intro
duction which gives backg round to 
the product category under test and 
p rovides basic information on how to 
get the most out of the technical side 
of the individual reviews. These intro
ductions otte r advice on installation 
and alignment, of arms and car
tridges to r example, and on the main
tenance of products like ca rt ridges 
and cassette decks. 

Hi-Fi Choice has not looked at 
tuners to r some time now but a cou
ple of pages of Recommended p ro
ducts have been put together f rom 
the Tuner & Amplifier issue and from 

the collective ideas of Choice con
tributors. This chapter also contains 
essential advice on getting the best 
from a tuner and how to set up an 
ae rial tor best F M  ste reo reception. 
To cover a g reate r range of amplifiers 
the same a rrangement has been 
adopted to r Amplifiers; additional 
models are covered in summary 
reviews after the chapter introduction. 

Rather than reprint reviews of reel
to-reel tape decks it was felt impo r
tant to incorpo rate this mate rial into 
summary reviews which weigh up the 
pros and cons of reel-to-reel versus 
cassette. This can be found as part of 
the introduction to the chapter on 
Cassette Decks. Recommendations 
to r Cassette Tapes are made in a 
comparison chart taken from Angus 
McKenzie's most recent comprehen
sive review of cassette tape originally 
published as part of the Cassette 
Decks issue. There is an additional 
one-page summary of tape types 
which explains basic differences and 
the importance of choosing the right 
tape tor your cassette player. 

The chapter on Turntable and Tone 
Arms contains additional information 
this year on the important Compact 
Disc digital audio player launch and 
summarises Martin Colloms' authori
tative findings from a special group 
review of C D  players and softwa re. 

The Best Buy Guide concludes with 
a reprint section covering Head
phoneswhich has been enlarged this 
yea r to incorporate all Recommen
ded and Best Buy models. 

Naturally in reprinting reviews pro
duced ove r a pe riod longe r than a 
yea r, and reprinting reassessment of 
older p roducts, some info rmation 
contained in the original reviews 
could be out of date. But every effo rt 
has been made to contact manufac
turers and to publish details of even 
small design changes in Update 
paragraphs o r  as revisions to the rep
rinted reviews. When a price has 
gone up or come down, the p rice cur
rent at the time oft he review has been 
listed alongside the new price to ena
ble you to put into pe rspective any 
value tor money judgements con
tained in the original review text. 

Fo r those readers who already 
have one o r  mo re of the original Hi-Fi 

Choice issues which contain reviews 
reprinted he re, it is best to point out 
that some Best Buy and Recommen
ded products a re no longer available. 
Old favou rites that have been d rop
ped but may still be in the shops have 
been listed in the chapter int roduc
tions under the heading Other 
Models Worth Considering. Highly 
recommended products may now be 
found at new low prices in many 
deale rs; bargain hunters should 
check out p rices and likely products 
in the Worth Considering sections. 

There were no Best Buy ratings 
made in the original issue of Turn
tables andTone Arms. - we feel that it 
would be unjustly simplistic to award 
Best Buys in this catego ry, as turn
tables and a rms need to be carefully 
matched to r best results, and so the 
emphasis must be on finding the best 
combinations or systems. Readers 
who want furthe r information on any 
product category or who want to look 
at a wider range of product reviews 
before buying should turn to the 
original issues of Hi-Fi Choice from 
which the rep rint material has been 
taken. Issues 1 9, 25, 26 and 28 
through 30 a re the relevant issues. 
These contain in-depth consume r 
and technical int roductions explain
ing the backg round to the tests and 
p roducts in full. Overall Comparison 
Charts and Conclusion sections can 
be found in the original issues which 
make straightforward compa risons 
and discuss the findings of the p ro
ject in general terms. Useful Glos
saries are there too which explain the 
necessary technical te rms and 
desc riptions. 

The danger of relying solely on the 
simple inclusion of a product in this 
Guide cannot be stressed too 
st rongly. Readers are advised to read 
back into the reviews rather than rely 
on the summa ries. The review prope r 
may contain important exceptions or 
points on the applicability, suitability 
and compatibility of certain products. 
The Best Buy Guide should be your 
first step to which you must add the 
help and advice of a good dealer, plus 
the all-impo rtant listening facilities 
he can put at your disposal. 

David Prakel 
S teve Harris 
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Yes. And no. 

it's not a record because it doesn' t 
have any grooves, it's only 4%" across and 
it's silver. 

Nor does it warp, hiss, crackle or wear 
out like ordinary LPs. 

In fact it's almost indestructible. 

Fingerprints, spilt coffee, even surface 
scratches don' t affect it; just a wipe clean 
and it' ll still play perfectly. 

What you're looking at is the extra
ordinary new Compact Disc, the music 
format of the future. (March 1st 1983 to 
be exact.) 

And the equally extraordinary Sony 
Compact Disc Player, which plugs in to any 

stereo system and has about as much in 
common with a record deck as Concorde 
has with a Tiger Moth. 

Instead of a stylus, for example, it has 
of all things, a laser. 

lt �reads' the musical information en
coded onto the disc by firing a beam of 
light at it, then unscrambling the pattern 
reflected back. 

SONY COMPACT DISC PLAYER AND REMOTE CONTROL UNIT. 

And because nothing touches the 
disc surface when it's playing, there's 
nothing to touch it for sound quality. 

All you hear is music unaccompanied 
by clicks, pops or scratches. 

More remarkable still, it' ll sound just 
as perfect the twentieth, the two hundredth 
and the two thousandth time you play it. 

Already there are around 200 LP titles 
to choose from in the Compact Disc cata
logue, reflecting every musical taste from 
light classics to heavy metal, from Simon 
and Garfunkel to Beethoven. 

The Sony Compact Disc Player comes 
complete with a unique cordless remote 
control unit, giving you instart track selec
tion, repeat, fast forward or backward 
search and many other facilities from your 
favourite armchair. 

To see it, try it and above all hear it, ring 
us on 01-941 5717 for the name of your 
nearest Sony Compact Disc dealer. 

Whether it's a record or not, it's an . .
expenence no mus1c SON"cill"M"""' 
lover ShOUld miSS. Perfect sound that la"!s"t�,���� 

9 
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Paradox.
Quad products incorporate the 

same traditional values of engineering 
and craftsmanship which have made 
early Quad products collectors items. 

Quad products incorporate 
innovative ideas which put them ahead 
of their time and set standards for 
the industry. 

Paradoxical? 
Not if you think about it. 

The Quad ESL 63 Electrostatic 
Loudspeaker - successor to the 
legendary Quad Electrostatic, 
uses concentric annular 
electrodes fed via a sequential 
delay line to produce a sound 
pressure pattern which 
approximates to that of an ideal 
point source. 

Quad 405 Power Amplifier- with current 
dumping, an ingenious circuit developed 
by Quad using feed-forward techniques, 
the merit of which is now widely 
recognised. 

Quad is designed and manufactured 
by a company which for 45 years 
has been unremittingly devoted to 
the cause of excellence in music 
reproduction, a company in which 
respect for tradition and a quest 
for improvement go hand in hand 
to produce products which represent 
an investment in musical 
enjoyment. 

Quad 34 Preamplifier -
provides everything that 
the serious music 
listener needs to obtain 
maximum enjoyment 
from disc, radio, tape 
and compact disc. 

Music systems for thinking people.

QURD�
for the closest approach 

to the original sound 
For further details and the name and address of your nearest Quad dealer write or telephone 

T he Acoustical Manufacturing Co. Ltd., Huntingdon, Cambs., PE18 7DB Telephone: (0480) 52561 
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·� few additional functions are
provided on the CD 63. Pause offers just 
that, and when released the music comes 
back right on the nose. 

.. 1 have been surprised by the quite 
audible difference between different 
CD players and have already stated a pre
ference for the sound of the Marantz 
machine in terms of its handling of 
'ambience' and its sheer unfatiguinglisten
ability�' 

HI-FI ANSWERS March 1983 

optional remote control unit, soon to be 
released. 

��utilising the programmed error test
disc which carries an increasing dropout 
up to 2mm wide, the error corrections of 
Marantz machines was judged the best. 
By the 13th track, the full 2mm gap pre
sent, their output was only occasioncilly 
and momentarily muted': 

HI-FI NEWS & RECORD REVIEW March 1983 
.. The Marantz player was put on the 

passenger seat of my Audi 100 SE and 
powered from the filtered output of an 
inverter, drawing current from the car 
battery. The player output was then fed 
into my normal cassette/amplifier system. 
In fact the Marantz worked well with no 

.. Thus the Marantz players should 
offer improved pulse overshoot, but tran
sients Will be symmetrically reproduced 
in the time axis, apparently ringing in a 
fixed time delay between channels, this 
nmedear

A COMPACT 
DISCOG HY. 

.. In size the CD 63/CD lOOdesignisthe 
most compact of the group and runts at 
even smaller models to come. Being a top 
loader, in this case access to the turntabfe 
hub is obtained via a small transparent 
lid. This model is relatively easy to make,
and being simpler than the others 
mechanically, it could well prove more 
reliable. Many admired its non-technical, 
'friendly' looking controls and appearance. 
The slimmest looking of the machines is 
the Marantz CD 73, which will slot into 
many existing rack systems. Visually 
impressive, with many LED indicators, the 
solid action of its front-loading, motor
powered drawer mechanism Will appeal 
to the more technically minded buyer, 
and it also possesses some embellishments, 
these including rear connection for an 

shockor vibration problems,in part due to 
the fact that the player mechaiiism floats 
on a suspension inside the case. 

.. By contrast the Marantz player pro
duced a sound which was smoother, not 
quite so forward or bright, and infinitely 
more musically convincing. The sound 
stage had depth and the images were pre
cise, stable and easy to place. Many record
ings played on theMarantz exhibited that 
very important characteristic of a good 
reproducing system - the sound didn't 
obviously emanate from two loudspeakers. 

��comparison made between tbe 
analogue and CD copies (played on the 
Marantz CD 63) showed tfiat, given 
adequate software, the CD system was 
superior�' 

HI-FI FOR PLEASURE March 1983 

To Marantz Audio (UK) Ltd, 15/16 Saxon Way Industrial Estate, Moor Lane, H��nds\yorth, Middlesex UB7 OLW Tel: 01-897 6633. 
Please send me details of Marantz Compact Disc Players CD 73 and CD 63 and other hi-f1 eqmpment and my nearest Marantz Dealer's address. 

NAME 

ADDRESS 

__________________ ... ... ..... ... .  ® 
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Denmead Hi-Fi Centre
HAMBLEDON ROAD 
DENMEAD, HANTS 

Tel: Waterlooville 50312 

,, DAD IS HERE, 

We are proud to be one of the foremost U K dealers
stocking 'Digital Audio Disc' hardware and software. 
DAD makes conventional turntables look and sound 
outdated. At last the great breakthrough in front end 

technology. Come and hear these superb machines now. 
For the old fashioned we have turntables arms and car

tridges from - STD Thorens Luxman Ariston ADC 
Audio Technica Grace FR Dynavector Mayware Koetsu 

Supex Zenn Ortofon etc. 
Also on demonstration the fabulous Ortofon SPU Gold. 

Free parking. 
Opening hours 9.00-?.00pm weekdays 

2pm- 6pm Sundays 



PUTTING 
TOGETHER A 

SYSTEM 
Drawing up a product shortlist is 
essential. Set out a list of what you 
want hi-fi to do for you, what you want 
or don't want it to look like, and have 
some idea of how much you are will
ing to spend to achieve those ends. 
This information helps you cut down 
the market to a manageable size. 

There is a syndrome which afflicts 
many hi-fi buye rs and which causes 
them to chop and change f rom one 
piece of equipment to another which 
costs much the same. This stems 
from having no strong appreciation of 
............ ,....,...,. .............. "" ............ " ........... ; ............... -f '""r'\r'V'It:"\r'<+i ...... 

How to a pportion a budget 
The one-third here, one-third there 
formulae simply spell disaster. At the 
end of your buying spree you want a 
good music reproduction system for 
your money. 

The realism of any hi-fi system 
seems to be in its ability to excite the 
listene rs. Musical excitement can be 
conside red to be coded into wide and 
sudden a mic contrasts and cle n 

Record players - choice a n d  
i n stallation 
The tu rntable performs the essential 
task of isolating the stylus/disc inter
face. You should think how your sur
roundings a re going to influence the 
way in which it does its job. If you like 
your music loud you will need a turn
table that can cope with ai r-bo rne vib
rations. If you live in a room with a 
wooden suspended floo r then you 
will need a turntable with a suspen
sion that can cope. The reviews prin
ted later in the book can help with 
.LL.. ............ &.-. ....... : ....... ,... 



reviews give you all the need for this 
graph - the effective mass of the 
arm, the mass and compliance of 
the cartridge. 

Once chosen, you can have your 
dealer deliver and install the turn
table/arm/cartridge package, though 
you may prefer to install the cartridge 
yourself. Details of how alignment 
can minimise distortion due to track
ing error is included in the introduc
tions to the chapters on Turntables 
and Tonearms and Cartridges. The 
protractor printed here should be 
used to square the cartridge to a 
radius of the disc at two points. This 
means that the arc tracked by the arm 
cuts the imaginary radius along 
which the record was cut at two 
points, which minimises distortion 
across the whole disc surface.(This is 
often known as overhang adjust
ment, as to get the geometic align
ment right the cartridge must be set 
forward in the arm to 'overhang' the 
spindle or centre of the turntable.) 
Rather than go for a single measure 
of overhang it is better to use a two
point protractor (the one published 
here is produced for minimum distor
tion on records with minimum groove 
radii up to 58mm, different zero 
points will be achieved using the 
60mm IEC standard). 

Full details of tracking weight, bias 
setting, etc, are included in the 
..... h,....�,,....-r'V\,....n+i,....t"\",..., ,...h...,. n+,....rC" 

go in your listening room. The 'wat
tage' of the amplifier doesn't tell you 
this. 

There are three influences on the 
perceived loudness once a good 
signal from the turntable is assured. 
These are the amplifier power, the 
sensitivity of the loudspeakers and 
both the furnishings and size of the 
listening room. Big heavily furnished 
rooms need more energy pumping 
into them for the same perceived 
loudness as a small reflective (spar
sely furnished) room. As explained in 
the introduction the chapter on 
Loudspeakers our reviews give a 
range of amplifier powers for each 
speaker giving the minimum require
ment (which should suffice for 
average levels in smaller than 
average sparselyfurnished rooms) to 
the maximum power handling which 
should represent the kind of amplifier 
power required in a larger than 
average room furnished with heavy 
drapes, thick carpets and plenty of 
furniture. (Average room=80cu 
metre.) 

Many people are nervous about 
damaging loudspeakers by over
driving them with their amplifiers. As 

r----�---' I ' \ . ' 

explained in the chapter on Loud
speakers a big amplifier is unlikely to 
damag� speakers even peaking well 
above their power handling for a 
short space of time. A small amplifier 
constantly running out of steam and 
clipping is more likely to damage 
loudspeakers. How well an amplifier 
performs as it approaches the limits 
of its power output is covered in the 
individual reviews. 

How to ma ke your a m p  l ifer 
sound twice as loud 
An outrageous claim you'd think. But 
the answer is simply change your 
speakers for ones having 1 OdB 
higher sensitivity. The tailoring of 
ranges of amplifiers by the major 
Japanese manufacturers with mod
els every ten watts from 30 watts to 
70 watts implies that there is an 
important loudness difference coupl
ing up a 40 watt amp after a 30 watt 
amp. I'm afraid not- the difference 
would be barely discernible. Chang
ing from a speaker rated at about 
82dB/1 w/1 m sensitivity toone with a 
figure of just above average 92dB 
would produce a sound twice as loud. 
This is equivalent to going from a 50 
watt to a 500 watt amp. The point 
worth making here is that chasing 
after those extra few watts when buy
ing an amplifier is pointless as the dif
ference would be wiped out many 
+;.......,,....C" rHu....,r h,, £"t.\l£"t.n � c-linhtl\1 rnnra 



bass output to be correctly balanced. 
Corner mounting doubles up bass 
output again over wall mounting. 

A rough rule of thumb is that the 
speakers and listeners should be at 
the corners of an equilateral triangle 
with the speakers angled in to or 
across the listening position. There is 
nothing better than experimentation 
in the home, as in some instances the 
speakers can afford to be further 
apart or angled to have their axes 
cross well in front of the listening 
area. Use a simply-miked recording 
and adjust the speaker positions until 
you get a firm image extending right 
between them and existing in depth. 

Be careful over where you position 
your loudspeakers in relation to your 
turntable as there is no point making 
its job harder by pointing a loud
speaker directly at it. While on the 
subject of turntables and speakers it 
is sometimes better to sacrific bass 
extension in a speaker system than 
to buy big bassy speakers and expect 
clean bass from the poor tuntable, 
which is now trying to work in an 
environment swamped with low fre
quency signals. 

Receivers ve rsus tuner 
a n d  a m p  
l t  is better to buy separates or to save 
money by buying a receiver- a com
bined tuner and amplifier in one? If 
you can accept the level of facilities 
that are provided as a match on the 
tuner and amp sections by the 
receiver manufacturer then the 
receiver can offer a saving. If though, 
for example, you wanted the simplest
to-use tuner with fair F M  stereo per
formance yet wanted to use two tape 
decks and a cassette recorder with 
your amplifier, then you'd have to 
choose a cheap tuner and a facility 
laden amplifier, no receiver manufac
turer offers that kind of package. 

Receiver sales do seem to be fall
ing off; even the much vaunted Nytech 
C TA252XDII receiver is now discon
tinued in favour of separate amp and 
a soon-to-be-launched tuner. 

Upg radi ng 
What ever you eventually choose and 
buy, you would do wise to thinkahead 
to the time when you want either to 
replace part of the system or to 
improve its performance. Some sys
tems offer a hassle-free route to 
upgrading, particularly those active 
systems offered by one manufac
turer.lf you intend to upgrade in steps 
you need to follow a route which 
never compromises the system and 
which gives worthwhile improve
ments at each step. 

Take as an instance of upgrading 
potential a good quality first-time sys
tem which could be recommended by 
many specialist dealers. 

The system compriss a Linn Son
dek L P12 turntable fitted with a Linn 
Basik LV-V arm and cartridge feeding 
an A& R A60 amplifier and ARC 1 0 1  
Series If loudspeakers. The first up
grade move would be to replace the 
Basik cartridge for a slightly better 
model - a popular choice would be 
the A& R P77. A moving coil cartridge 
could be contemplated as the next 
upgrade move but a better arm would 
bring about fundamental improve
ments rather than cosmetic changes 

to the performance of the system. 
The Linn Basik mounting hole is 
designed to accept the Linn lttok 
tonearm, and this partnering the P77 
would be the next sensible move. 

The next upgrade could be to a 
moving coil cartridge though if the 
owner didn't want the additional 
expense of obtaining a new me input 
board for t he A60 he could use a high 
output type me cartridge (the Supex 
S D90 1 for example). The Linn Asak or 
Supex SD900EV Superwould be suit
able low output me types which 
would require the A60's input board 
to be changed. 

The next upgrade could be to take 
the active option possible with the 
A RC loudspeakers which would dis
pense with the modular passive 
crossover (£ 1 8  refund for this item 
from the A RC dealer). An A& R SAX60 
crossover-amp provides an elec
tronic crossover and extra two chan
nels of power for active operation. 
(Both A& R and Nytech make suitable 
electronics for active operation.) 

This upgrading scheme shows the 
benefits of an integrated systems 
approach, which is becoming the 
norm among UK manufacturers. 
Some designers adopt similar com
patible philosophies - Meridian, 
Linn, A RC, Nytech, A& R Cambridge 
and Nairn have all agreed to use 
similar socketry, levels and impedan
ces when it comes to active speakers. 
The modular approach to amp design 
adopted by Meridian, Crimson and 
Quantum allows for sensible upgrad
ing in power or facility terms without 
changing the basic system. Bridging 
power amps as offered by NA D has 
similar benefits. 

One popular and inexpensive way 
to upgrade is to fit a new stylus to an 
existing body. Buying a better stylus 
having a more sophisticated stylus 
profile can be a good idea if the arm in 
use is still compatible with any 
changed compliance. Shure car
tridges, the A& R designs, A DC mod
els and some of the Ortofons are 
ready for upgrading within the 
ranges. 

Suggested system s  
it's gratifying that Hi- Fi Choice's Best 
Buys feature prominently in the best 
selling under-£300 separate sys
tems. One of the cheapest systems 
that could be put together using this 
Guide is already selling well in the 
dealers. The Dual CS-505 AM is one 
of the few recommendable budget 
turntables now available. in the 
absence of last year's Best Buy inex
pensive amp, the J VC AX 1 (now dis
continued), the £69 Marantz PM3 1 0 
comes into its own. This coupled with 
a pair of KEF Coda speakers at 
around £80 would provide a very cap
able system for the first time buyer. If 
a smoother cartridge than an abso
lute budget model were required 
then the Dual arm is quite capable of 
accepting the ADC Phase series 
designs and any magnetic design up 
to and including theA&RP77. 

NAD's popular 3 0 20 has moved 
slowly up the market in price and 
must now be less of an investment for 
the first time buyer than it was at its 
launch price three years ago. lt can 
still be confidently recommended 
and last year made a very popular 

package with the Dual and Mission 
700 speakers. Sadly this design has 
been discontinued and its re p lace
ment and 700s and though selling 
well has not yet been reviewed in Hi
Fi Choice. At this level of equipment it 
would be prudent to use a turntable of 
the quality of the Rega Planar 3 or if 
feedback isolation was of great 
importance, the Systemdek If with a 
suitable arm, say the new Linn Basik 
L V-X. This arm would be a suitable 
partner for the Walker CJ55 or Heyb
rook TT2 andA&RP77, either of which 
would offer a strong front end in a 
medium price system that had good 
upgrading potential. 

The next worthwhile step would be 
represented by the Rega, Walker, 
Thorens TD 1 6 0 or Miche/1 Focus turn
tables while the Basik or Rega arm 
could take moving coils like the 
Supex 90 1 or Coral MCBB. The A&R 
A60 amp seems almost alone in the 
£200 ampcategorythere being a par
ticular shortage of Japanese designs 
competing at this price on sonic 
grounds. 

The£1 000 to£1 500 bracket would 
be inhabited by systems based on 
front ends of the quality of the Linn 
Sondek L P 1 2/Ittok/Asak, taking in 
designs like the Pink Triangle or 
Logic D M 1  0 1  partnered with one of a 
n ew generation of UK des i g ned and 
b u i l t  s u per-rigid arms, start i n g  w i th  
the Mission 774 a n d774 SM designs. 
Speakers like the Rogers Studio 1,  
Spendor BC1 or SA2 as well as the 
Heybrook HB3 or Mordaunt Short 
Pageant 3 begins to benefit from the 
quality of the turntable in systems 
such as this. Amplifiers worthy of use 
in this context and price bracket 
would include the Marantz PM-5, the 
Meridian and Exposure designs. The 
potential for cartridges here would 
suggest the use of the Mission 
773 HC, the Dynavector DV23 Ruby, 
ADC M C 1 . 5, the FR MC201 or the 
Osawa Mirage 6 0. The SME///SB is 
best suited in this price bracket to 
models like the Gold ring /GC range or 
the new Shure V15 V. 

Ultimate systems in the £3000 to 
£5000 category would be based 
around turntable/arm combinations 
like the Lux PD300, Linn L P12 or 
perhaps the Oracle using arms in the 
£350 to £800 bracket which would 
include the old favourites, lttok and 
Sumiko would include the newer 
He/ius Orion, Alpha son or Zeta arms. 
The cartridge uniquely suited to this 
category of equipment is the Koetsu 
Black. Amplifiers like the Meridian, 
Exposure and L entek would be 
obvious choices for use with speaker 
systems of t h e  potent i a l  of t h e  Quad 
ESL-63 ,  Spendor SA3 or ProAc Studio 
3. (Our turntable reviewer has ques
tioned the use of the full Linn front
end in combination w i t h  t h e  Quad 
loudspeakers, on t h e  grounds of t h e  
Linn products' rat h er 'ri c h ' or bottom
heavy trequency balance - see 
Choice: Turntables.) 

Do remember that  t h e se systems 
are examples on l y  of d i sc systems 
that can be assembled from our 
recommended products in each 
price bracket. There is no recommen
dation we can make which can 
remove the need for personal audi
tion, under suitable conditions, pre
ferably in your own home. 
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ONCE YOU'VE ACQUIRED an 
Hitachi DA 1000 digital audio disc 

player, we have a feeling that you might 
like to tell your friends a little about it. 

TELL THEM ABOUT THE LASER 
The DA 1000 is designed to play any corn
pact disc on which audio signals have 
been converted into digital signals and 
recorded at high density. 

These digital signals are read out using 
a semiconductor laser pick-up, without 
any direct physical contact, eliminating 
wear of both pick-up and discs. 

And that means no more replacing 
worn styli, no more static crackle, no 
more scratches, no more surface noise at 
all. Ever. The disc you buy today will 

sound exactly the same in twenty, fifty, 
even a hundred years time. Even if it is 
played every day. 

none of the "hiss noise" associated with 
tapes, the signal to noise ratio of the DA 
1000 is approximately 30dB more than 
conventional systems. TELL THEM ABOUT THE SOUND 

QUALITY The distortion is less than 0.03%, the 
wow and flutter is below measurable 
limits, and the dynamic range is better 

Because there's none of the "scratch 
noise" associated with normal discs, and 

A comparison between the Hitachi DA 1000 and an ordinary LP disc player 
Items 
Frequency response 

Dynamic range 

SIN ratio 

Distortion 

Channel separation 

Wow and flutter 

DA 1000 LP disc player 
20Hz-20kHz± O.Sdb 30Hz-20kHz± 2dB 

More than 90dB 65dB 

More than 90dB 60dB approx. 

0.03% 3% approx. 

More than 60dB 25-30dB 

Crystal oscillator precision 0.03% approx. 



than 90 dB, producing an effect with 
added depth and dynamism. 

Even vibration and howling are dis
pelled, as servo is applied to the pick-up 
during disc play. 

Put simply, you' ll never have heard 
anything like it. 

TELL THEM ABOUT THE 
FUNCTIONS 
Random Memory Track Search. With this 
function, you can program the DA 1000 
to play only the tracks you want to hear 
on the disc, in any order you like. 
Self-Program Search System. The SPSS 
searches for the start of each individual 
track in turn, forwards or backwards 
and then plays it. 

ScannerPiax. Function. This gives you a 
good idea of what is on a disc by playing 
one second of material out of every thirty 
seconds, continuously. 

Something not worth risking on con
ventional systems. 

Servo-assisted Front Loading. For stacking, 
and easier access and loading. 
ReP.ea t Function. Repeats the whole disc, 
or just the memory. 
Other Functions: Pause -without the 
"Take up" of tape or the unreliability of 
tone arms. Headphone socket with level 
control-for ease of personal listening. 
LED's-for programme number and 
playing time displays, as well as elapsed 
time and pick up position indicator. 

ONE THING YOU WON'T HAVE 
TOTELLTHEM 
W ho makes the DA 1000? With sound 
this good, and this sort of accuracy and 
reliability, it could only be .. . Hitachi. 

Hitachi have used only their own 
major components in their digital audio 
disc player (unlike some other manufac
turers) and have created over 140 patents 
in its development. 

The Hitachi DA 1000 digital audio disc 
player. 

The J oneses aren't going to like it. �HITACHI 
In a word, reliability 



The new &DD 
series lram Crimsan, 

Pink Triangle
Products Ltd.

Unit3, 
122 Maidstone Road, 

Footscray, 
Sidcup, 

Kent. 

Tel: 01 300 1918. 

Choose either the 610/620 
combination giving 40 watts 
per channel optional moving 
coil input and effortless music
al fidelity or the devastating 
610/630, 80 watt "Dual/ 
Monoblock" system furthering 

-the state of the art. We believe 
there is no other amplifier in 
this class with such an impecc
able pedigree. 

Crimson



COMPACT DISC 
AND DIGITAL 
RECORDING 

SYSTEMS 
Digital technology has been used for 
a number of years now by the BBC in 
bringing you your radio programmes. 
Almost unsung the BBC pioneered 
the use of PC M ( Pulse Code Modula
tion) techniques to transmit radio, to 
link studios and transmitters and to 
record material for later broadcast. 

Analogue systems deal with ana
logies of the musical waverform, be 
they stored as a physical analogy in 
the case of the L P  record groove or as 
a magnetic analogy in the orientated 
magnetic fields in a piece of record
ing tape. The problem with such sys
tems is that they are prone to 
degradation and noise, furthermore 
they can become 'nasty' when 
pushed near their limits. 

Digital recording systems promise 
to overcome these problems by stor
ing information about the music 
waveform in a robust mathematical 
code form. The code is created by a 
technique known as sampling. The 
digital encoder looks at or samples 
the music waveform very frequently, 
44,1 00 times a second. At each sam
ple point it looks at the level of the 
signal and ascribes a code to that 
level. This code is built up from binary 
digits ('on's and 'off's- or 'ones' and 
'noughts') but to encode sufficient 
levels to capture the full dynamic 
range of music, codes built up out of 
1 6  bit (binary digit) words are used. All 
the possible permutations and com
binations of a string of 1 6  'one's or 
'noughts' g ives you 65,536 levels 
which in effect corresponds to a 

dynamic range of around 1 OOdB. 
The binary code is robust because 

the only thing that needs storing is a 
difference between an 'on' stage and 
an 'off' state- unlike analogue sys
tems which need to store a whole 
range of voltage levels, simply 
because they are not code systems 
but deal with analogues. 

Because, in a digital system, the 
music is stored mathematically, any 
lost pieces of information can be 
mathematically recreated, or 'inter
polated' by error correcting systems 
which act like very fast acting adding 
machines. This means that even 
gross defects in the storage medium, 
occurs on analogue, and even 
unacceptable noises such as clicks 
and pops, can be compensated for. 

There are two types of digital equip
ment available to the UK consumer. 
Because of the high frequency sam
pling rate and the need to store 1 6
bits for the left chan ne I, 1 6  bits for t he 
right channel and a further 1 6  for 
error correction codes etc, the tape 
recorder needs to be able to handle 
roughly 2 million pieces of digital 
information every second- in other 
words it must have a bandwidth of 
greater than 2 Mega Hertz. The video 
tape recorder is the only domes
tically available tape recorder with 
this kind of specification and it has 
been press-ganged into audio use by 
a number of manufacturers. There 
are two types of digital audio VC Rs, 
those which have dedicated 'v ideo' 
recorders useable only for recording 

Marantz CD-63 

audio signals (like the Technics 
SV- P1 00) and those which use con
ventional VC Rs (like Sony's PC M- F1 
digital audio adaptor which can be 
used with any video recorder operat
ing at the right video standard- PAL 
for UK and European use, NTSC for 
the rest of the world including the US 
and Japan). 

Com pact Disc 
Both these dig ita I tape systems allow 
the user to both record and replay 
digital material. As exciting is the 
launch ( March 1 983) of the play-only 
digital Compact Disc system. This 
system has been developed in Europe 
by Philips with a large R and D input 
from Sony over the error correction 
techniques and circuitry. 

The Compact Disc itself measures 
only a little more than 4inches across 
and carries its digital information in a 
spiral packed 40 times more closely 
than the grooves on an L P  record. The 
digital information is carried as a 
series of 'pits' in an aluminium foil 
layer. This reflective layer is sand
wiched safely inside a clear plastic 
disc. The benefit of this construction 
is that the laser pickup can focus past 
the surface marks and imperfections 
onto the digital track without let or 
hindrance. The error detection and 
correction systems can cope with 
any other problems. 

For the UK, the launch catalogue 
included 1 95 Compact Disc titles, 
with CD players availa ble from 
Philips, Sony, Marantz, Hitachi, 

Hitachi DA- 1 000 
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Toshi ba and other manufacturers. 
The C D  catalogue will grow at a rate 
of at least six new titles a month 
t h e reafte r. P l ayer  p rices s h o u l d  be 
around £450 for a basic mac hi ne and 
over£500 for a remote control model 
with features like remote control and 
elapsed time readout; the discs wi l l  
probab ly sell for £9.99 with rock 
material selling for a litt l e  less than 
c lassical. All C D  machines feature 
automated track selection as this 
information is coded onto the disc for 
easy search and access - an impor
tant feature of the system. 

The following material covers the 
digital tape recording systems avail
able on the U K market in three reviews 
by Angus McKenzie. Compact Disc is 
given a preliminary user report by 
Martin Colloms who has also mea
sured and audi tioned a significant 
cross-section of the launch p layers 
a n d  software for  t h i s  n ew m ed i u m. 
T h e  rev i ews re pr i n ted  h e re i n  a b b re
v i ated form can be fou n d  p u b l i shed  i n  
f u l l  i n  Hi-Fi Ch oice i ss u e s  2 9  a n d  30 .  

D I G ITAL RECOR D I N G  
SYST E M S: REVI EWS 
by Angus McKenzie 

H ITACH I  V300 d i g ita l aud i o  
recorder 
Although the Hitachi V300 digital 
recorder is not the ir first one, it is the 
first to be released in the UK. l t  
employs a V HS video transport in 
combination with 1 4  bit A to D and D 
to A processors for ste reo record and 
playback. Phono line in/out sockets 
on ly are provided for audio interfac
ing, approximately 0.25V being re
quired on the input to achieve 
maximum recording lev els with the 
input rotary leve l  control at maximum 
se n s i t i v i ty. T h i s  reco rd leve l  cont ro l  
was f r ict i o n  locked.  Peak output  l eve l 
is j u st over 1 V, f rom a ve ry low sou rce 
i m pedan ce, a n d  a stereo % i n  h ead
p hone socket is provided with a 
head phone gain control, giving plenty 
of l evel into most headphones. 

The record level meters were very 
fast indicators with excellent dis
crimination, being of the horizontal 
fluorescent bargraph type. One point 
which seemed rather strange, 
though, was that the meters them
selves appeared to be down some
what at H F, although reading the 
signal after the point where pre
emphasis might be switched in on 
record, and before any de-emphasis 
switching on replay. An overload light 
for each channel showed when the 
recording volume reached absolute 
peak recording level. 

The V HS transport incorporated 
the NTSC American video standard, 
rather than the Eu ropean PA L one, 
and thus the total playing time was 
around 30% lower than that normally 
achieved in PA L-standard V HS video 
decks. Extensive facilities are pro
vided, which inc lude the possibility of 
marking points on the tape for subse
quent reference, and whi lst norma l 
editing of course is not possible, edit
ing by copying is fa irly simpl e. Digital 
video inputs and outputs are avail
ab le on phono sockets, allowing 
copying to and from a second video 
deck, but this had to be an NTSC 
one unfortunately. 

lt is possible to either record with a 
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comp letely flat power response from 
V L F to 20k Hz, or to use pre-emphasis 
of 50/ 1 5us to give effective H F  noise 
reduction, a lthough at extreme H F 
the maximum recording level is limi
ted by pre-emphasis to around 9dB 
be low that of the 1 k H z  peak level 
capability. 

In addition to the normal tape tran
sport c o n t ro l s, s o m e  ad d i t i o n a l  
ones are exposed whe n  a cover is 
opened on the front pane l. These 
inc lude a data slice level control, 
which concerns the p eak video level 
on the tape and the digital dynamic 
range, and a tracking contro l of opti
mise play-back of digita l tapes recor
ded on other decks. Two dropout 
lights and the pre-emphasis switch 
are also behind encoded onto the 
tape as part of the bit sequence, so 
de-emphasis on replay is always 
automatica l ly switched by the output 
of the tape. 

A switch is provided to select exter
nal digital input or audio input to the 
record section. The 'digital out' phono 
socket gives the A- D digita l output 
being recorded when in the record 
mode, but the digital replay bit stream 
when replaying a digital tape. The 
digital- in socket feeds the d eck on 
record from an externa l bit stream 
when switched to digital dub but is 
inactive on replay. l t  is unfortunate 
that on this unit it is impossib l e, as far 
as we could ascertain, to o btain D toA 
de-processing from an externa l digi
tal source. The frequency responses 
were phenomenally f lat from 20 Hz to 
1 9 kH z, t h e  2 0 k H z  response b e i ng -
1 .8dB, thus showing an incredibly 
steep anti-alias filter. At 24k Hz, the 
fi lter response was -?OdB! Respon
ses with pre-emphasis in or out were 
virtually identical. W e  checked the 
aliasing performance which was 
thought excellent, 1 8k Hz giving a 
24k Hz alias at -52dB, which should 
cause no pro blem. 

At 1 V in and out of the recorder (just 
be low peak bit capability), 1 k Hz har
monic distortion was minimal at an 
astonishing 0.0 1 % T H D. At 40dB 
below peak, 3rd harmonic was domi
nant at just 0.3%. At -60dB distortion 
was 0.8% which can be ignored in the 
context of the lev el. We reco rded 
tones at various lev els, and managed 
to reconstitute them at very precise 
leve ls on playback using a spectrum 
a n a lyser  w i t h  1 H z bandw id th  
down to  1 OdB below the noise floor, 
which was amazing, thus showing 
that reverbation could be accurate ly 
reproduced at the very lowest levels. 
lntermodulation distortions between 
high frequency audio tones were 
excellent ly low, even when the I M  
waveform peaked just below 
maximum recording level. Overall 
background noise was amazinglylow 
throughout, under all normal operat
ing conditions. 

For the subj ective tests, we tried 
both live recording, and recording 
from other digital systems via ana
logue. The reproduction of a Royal 
Festiva l Ha ll concert, including 
Richard Strauss's 'Ti ll Eulenspiegel' 
and Mah ler's First Symphony, was 
absolutely stunning - we had no 
reservations whatsoever concerning 
the reproduced sound, no dropouts 
ever being apparent even after 
several r eplays. 

I was a l i t t l e  b i t  concerned t h at t h e  
m e t e r  response  i n d i cated 4 d B  down 
at 1 8 k H z, com pared wi th  the l eve l 
t h at I s u g g est t h ey s h o u l d  h ave been  
a n d  th is  see m s  absu rd. Th is  see m s  a 
m i n o r  po i n t  t h o u g h  w h e n  eve ryt h i n g  
e l se about  t h i s  d e c k  was s o  a m a
z i n g ly good.  I ts  p r ice w i l l  be very h i g h  
a t  a ro u n d £ 1 800,  b u t  t h e  state o f  t h e  
art q u a l i ty p rod uced m a kes p u rchase 
very wo rt h w h i l e; c o n s i d e ra t i o n  of t h is 
m o d e l  is st ro n g l y  reco m m e n ded.  

SONY PC M· F1 /SL·F1  U B  d ig ital
record i ng system 
Sony's utterly remarkab le new digital 
system can work off batteries or can 
be driven from mains power supp ly, 
including for example the one pro
vided in the TV tuner modul e  (this 
allows the video recorder to record 
and replay TV in the normal way.) The 
PCM F1 is a 1 4  or 1 6  bit (switchab le) A 
to D and D to A processor. The unit is 
provided with phono sockets for 
ster eo line in and out, and two mono 
% i n  j ac ks f o r  m ic i n p u ts w i t h  ad e
q uate sensit iv ity eve n for speech re
cord i ng s. T h e  two separate m i n ia tu re 
rotary record level contro ls were found 
just a little awkward to bring up and 
down together. They are switchable 
between mic and line in. 

Meters are horizontal bargraph 
types which read transients very 
accurately but which are rather dif
ficult to see in bright sunlight. 'Over 
level' indicators are provided to show 
the user that peak recording level has 
been exceeded, these working on 
recording only. The UK model puts 
the digital code onto a PA L video 
wave form, but an NTSC r ecord model  
is available in the US,  the difference 
being very minor. Whereas 1 4  or 1 6  
bit encoding is switchab le, the unit 
wi ll decode automatically either 1 4  or 
1 6  bit inputs, andastonishingly either 
PA L or NTSC format, without any 
manual switching! 

Front panel controls inc lude a 
head phone gain switch with five posi
t i o n s, a % i n  ste reo j a c k  p rov i d i n g  ade· 
quate volume into all normal types. 
Switches select replay muting on/off, 
copy facility on/off, and mic/line 
input. Push buttons select meter 
functions - peak hold (manual or 
auto-preset), battery check, and 
metering audio levels or tracking. A 
record mute button is provided. 

The rear panel  a lso inc ludes exter
nal DC input, video out/in phono soc
kets, and a copy video output socket. 
t h e  u n i t m ea u res 2 1 . S x8 x30.5 c m  
andweighs 4kg, incorporating a large 
shoulder strap which is most useful. 
The SL-F1 UB battery operated video 
recorder again works off recharge
able Nicadswhich only take one hour 
to recharge, having a one hour run
ning capability, as with the similar 
types used with the PCM F 1 .  For port
able recording the two units are inter
connected with a multi pin plug at the 
S L- F 1  end and two ph ono plugs at the 
other end, the only other connection 
being required for recording literally 
being the  two microphones! The 
video deck is very comprehensive, 
and in addition to the normal trans
port controls, allows scanning for
wards or backwards at normal speed, 
doub l e  speed and single frame scan 
which can be used repeat the same 



words again and again (muting must 
be switched off to operate these 
unconventional modes). The tape 
counter reads in hours, minutes and 
seco n d s, w h ich  i s  s u pe rb. O n  t h e  s i d e  
panel i s  a multipin camera socketand 
a mono mic jack which can be used 
for recording(analogue) the sync out
put from a film camera. Sony recom
mended the use of their new Dynami
cron HG low-dropout Betamax cas
sette for digital recording, L-750s 
giving up to three hours recording 
duration. 

In all the subjective tests not even 
the slightest trace of digital problems 
were ever heard. For even when 
under-recording speech by some 
50dB, requiring the playback to be 
interconnected with microphone 
inputs on my control desk, the rep
roduction was still completely clean, 
although hissy of course. 

Measured frequency response 
was to all intents and purposes com
pletely flat up to 1 9k HZ, and weigh
ted overa l l  noise, 1 6  bit being quite 
fantastic (-90d 8), and 1 4  bit slightly 
b u b b l y  w h e n  vo l u m e  was i n c reased 
cons iderably on playback. Distortion 
was 0.01 % near peak levels, and only 
0.22% at -60d 8. (You won't hear dis
tortion which is 1 1 3dB below peak 
recording level !)  

Many professional engineers have 
commented that the set up actually 
gives a better overall sound quality 
than Sony's PCM 1 6 1 0  £1 5,000 pro
fessional adaptor, for the circuits and 
microprocessors have been far more 
recently designed, thus giving dra
matically lower distortion at low 
levels. The battery operation facility 
virtually means that this Sony com
bination will take over much pro
fessional work which in the past has 
been made on Nagra recorders, cost
ing perhaps three times as much. 
Warmly recommended both for 
domestic home and in-the-field 
recordings, and even for professional 
use. With all things considered, these 
units are astonishing value for 
money, costing around £1 500 the 
pair. 

TEC H N ICS SV·P1 00 
digita l a ud i o  record e r  
The long-awaited Technics digital 
recorder incorporates a V HS trans
port and is housed in a large metal 
case having a projection at the bot
tom of the front on which the main 
operating controls are mounted. 
Phono line input and output sockets 
are f i t ted o n  t h e  rea r p a n e l  w h i lst  % i n  
m o n o  j ac ks a re f i tted o n  t h e  f ro n t  fo r 
m ic i n p u ts, a ste reo % i n  h e ad p h o n e  
jack providing adequate volume into 
most types of headphones (volume 
control on replay by master gain con
trol). The system records 1 4  bit cod
ing at the usual sampling rate on to 
the Japanese standard NTSC video 
format. The 50/1 5 us pre-emphasis is 
permanently switched in on record, 
but switchable on playback automa
tically. On the back panel there are 
also a pair of phonosockets for digital 
input and output with the same faci
lities basically as on the H itach i V300. 
Rear panel switches inc lude normal 
internal/external c !ock frequency, 
edit on/off, timer 1 hour delay on/off. 

Front panel controls include two 
separate left and right miniature 

rotary record gain controls, together 
with a ganged master level having a 
calibrated gain scale around it, this 
master gain a lso becoming a replay 
gain and a digital muting control 
when copying digital tapes. The V HS 
transport controls include a swish 
tape loading/unloading button, and 
normal oerpating buttons including 
'search'. Special facilities include 
record timer on/off (this operates 
with an external timer, and when the 
delay switch is on, the recording 
starts one hour after the pre
programmed timer switch switches 
on, which allows the mechanism to 
warm up and de-humidify). A light 
indicates if there is too much mois
ture present. 

A data level button allows the 
actual recorded level of the pulses to 
be checked on replay, the tracking 
control allowing data levels to be 
peaked up. However this tracking 
adjustment is very awkward, requir
ing a rubber plug to be removed from 
the side panel and a screwdriver 
adjustment carried out to select the 
optimum replay tracking as indicated 
on the data metering. 

Metering is with a liqu id-crystal 
horizontal bargraph display having 
just 40d 8 displayed dynamic range, 
which can be switched to read audio 
or digital levels which is useful. Two 
buttons for memory operation allow 
memory on, off and recal l memory 
location. A line/mic or digital input 
switch is fitted, the mic inputs being 
selected when jacks plugs are 
pushed home i nto the  % i n  mono jacks 
prov ided. Lever switches select 
some fascinating functions, the first 
one being 'jump mark'. When this is 
selected on record or playback, a 
special tone is recorded which 
causes the tape to wind on at eight 
times normal speed for the d uration 
of the ju mp tone, after which causes 
the tape to wind on at eight times nor
mal speed fortheduration of the jump 
tone, after which the decks reverts to 
normal playback. A spring-loaded 
'search' lever records another type of 
tone, again on a separate track, which 
can be used to locate a given section 
of the recording, the search tone 
automatically coming on for 70 
seconds, unless interupted, at the 
beginning of each new recording. A 
th ird lever clears all jump and search 
tones  w h i l e  p l ayback i s  i n  p rog ress 

During high speed cueing (eight 
times normal speed, selected by 
holding down play and either forward 
wind or rewind) the headphone soc
ket produces a speeded-up audio, 
w h i l e  l i n e  o u t p u ts a re m uted. Th i s  
facility is extremely useful and is 
rather amazing on a digital recorder, 
clearly involves some very advanced 
processor technology. 

The sensitivity of the muting con
trol was clearly two low as tapes from 
t h e  H i tac h i  V3 00 had peak data 
levels which were too low to open up 
the muting. So there might be some 
compatibility problems here, although 
the particular recording was clearly 
at fault in having too Iow a video level, 
which did, however, play back perfec
tly on the V300. Hitachi's own V3 00 
demo tape did play back perfectly 
though. Recordings made up to peak 
recording level sounded excellent, 
but when we peaked at a very low 

level, some noise modulation was 
audible below the speech, which was 
a little odd. This effect virtually disap
peared when we peaked at -40dB, 
but it was fascinating that the Sony 
system was better at low levels. The 
Technics recorder omits any indica
tion of over-recording (in the bit 
sense) and no dropout lights are p ro
vided (the Sony omitted the latter 

I n pu t  s e n s i t i v i ty was 1 5 0 m V fo r f u l l  
record i ng leve l, w i t h  m a x i m u m  out
p u t  leve l  at 2 . 3 V. Overa l l  w e i g h ted 
�1o ise measu red extremely wel l, and u n
weighted noise measured the same 
at -84d 8, which is amazing, hum 
levels being extremely low. At peak 
recording levels distortion was 
minimal, at around 0.02%, <tlu-t t 
�oollief;J is �rRaii!in�, .RJJ.ffl"'fevels 
l!rem�Xotf'e'ffitffy f�A.Lpeak n rcord
�ng_.!.ffilBls...G�storii.on...lftJ.aS-w.tnima-1;-a.t. 
-a-r-o.uo.d-0:02-%, but at -60d 8 2nd har
monic was around 1 .3%, and 3rd har
monic 1 %, which we regard as good 
but not outstanding at this very low 
level. Note that distortion products at 
this level are around -96dB total, ref 
max reco rding leve l ,  so you are hardly 
likely to hear them! Response was 
within 0.3d 8 from 1 O Hz to 20k H z. We 
all admired this system very much 
and as with the other new systems, 
we feel that it can be warmly recom
mended, but it should be noted that 
as with the V300, it is a dedicated 
deck for audio digital and cannot be 
used wit h PA L video recordings 
( Please note that the pros and cons of 
this arrangement are covered in the 
chapter Comparison: Casse tte, Reel
to- Reel and Digita l i n  I s s u e  2 9) .  The 
size is rather large, measu red 43x-
27.8x34.6cm and weighing 21 kg, 
and thus it requires rather more 
space than the other models do. 

COM PACT DISC: USER REPORT 
- by M a rt i n  Colloms 

LP ve rsus CD 
In tests, spectrum measurement 
shows C D  materia l to have more peak 
treble energy, but often the subjec
tive results indicated a 'brighter', 
more open sound from the conven
tional L P- not a function of its fre
quency response but simply t he 
effect of the extra surface noise. 

A full understanding of the mecha
nics of L P  record replay would lead 
one to anticipate a deterioration in 
sound quality as the arm traverses 
the playi ng radius, due to the pro
gressive ly reducing groove velocity 
gradual ly compacting the mus ic 
modulation. This makes it harder for 
the sty lus tyip to trace accurately. In 
practice however this deterio ration 
passes relatively unnoticed, as with 
continued listening to a give n record, 
one tends to assimilate changes in 
clarity, treble energy, separation and 
distortion with the changing pro
gramme- unless a particu larly try
ing end-of-side finale or massed 
choral section appears, where the 
record player's failure to cope is only 
too obvious. 

With C D  rep lay, the sound is con
sistently accurate from end to end, 
which makes comparison with L Ps 
rather difficult. lt quickly becomes 
apparent that the L P  sound really is 
constantly changing, and that even 
with one of the finest analogue 
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players combinations only the outer 
part of a mint L P is of much use. By the 
time that the last track has been 
reached, the difference is too obvious 
for any useful comparisons of fidelity 
to be made. Other problems also 
arise. Peak programme measure
ments suggest that even with well
cut records and top-flight cartridges, 
peak compression and distortion 
occurs on an analogue, and even 
when the noisy low level sections 
have been avoided, and the sound 
balanced for a fair comparison on 
middle sounds, analogue, is, brigh
ter on transients. 

If levels are not carefully judged it is 
all to easy to clip the monitoring 
amplifier and wrongly attribute the 
resulting hardness to the so-called 
'digital sound'. This term is virtually 
meaningless, since good digital can 
be so transparent a recording medium 
as to be almost inaudible, a fun
damental of performance sadly lack
ing in the current analogue systems 
whether tape or disc. 

S u bjective q ua l ities 
S o m e  p u n d i ts, without actual 
ex perience of good digital equip
ment have nonetheless s peculated 
on digital's subjective faults, such as 
'grainy treble'. 'hard midrange', cur
tailed stereo depth and ambience, 
plus audible low level distortion. We 
however have experienced none of 
these with our machines; on the con
trary we have discovered some unex
pected virtues which I feel will 
assume increasing importance in the 
future. The most obvious and perhaps 
the least expected is the bass quality. 

With C D  replay of digitally mas
tered sources, the particularly good 
q u a l i ty of t h e  bass i s  i m m ed i at e l y  
noticeable, the effect best described 
as an 'opening up' of that frequency 
range. The bass seems less obvious, 
less forward or boo my, and takes on a 
more natural perspective, showing 
greater depth, attack, damping and 
extension. The mid range also seems 
more clearly defined, the reduced 
bass confusion appearing to be a 
contributor factor here. 

The potential of C D, yet to be 
realised in future recording produc
tions of the right quality, will come as 
a revelation to the audio consumer. lt 
will expose analogue LP weak
nesses and will provide a stimulus to 
amplifier and speaker manufacturers 
alike to improve their product to 
match. 

In absolute terms, the analogue L P  
chain has a tendency to soften, mask 
and compress the original pro
gramme in addition to applying a 
degree of audible frequency res
ponse filtering at both extremes. 
Strangely enough, on a considerable 
quantity of current programme this 
failure is actually an advantage. lt 
would appear that much of the pro
gramme is doctored, hyped-up, equa
lised, orotherwise produced in such a 
manner as to give an enhanced 
'larger' and 'closer than life' effect. 
Moderated by the analogue chain, 
the end result is more or less satisfac
tory, but the same programme replay
i n g  i n  a l l  i ts  exag g e rated g l o ry v ia  CD 
can sound dire in many cases - a 
travesty of the musician's and com
poser's intentions. 
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Paradox 
We therefore have an interesting 
paradox here- the L P  can actually 
beat the C D  player on modern pro
gramme material of typical commer
cial quality, when judged from a 
musical standpoint. Once again, 
there is scope for the pessimist to 
condemn digital reply. Conversely, 
given 'musically' produced and 
balanced programme free of empha
ses, C D  affords the domestic user a 
very close approximation to a highly 
transparent, if delayed, link to the 
Studio mixing desk at the moment of 
programme production. 

The results we have attained so far 
suggest that with accurate pro
gramme the C D  system performs 
extremely well by analogue stan
dards, and ruthlessly reveals record
ing excentricities. Assuming the C D  
players in the £450 price range are 
properly constructed - most of the 
pre-production models loaned us 
showed no signs of problems on that 
score - the reader can be assured 
that its replay fidelity will happily 
compare with or exceed that of a well
specified analogue player complete 
with cartridge and costing overall 
from around £ 1 ,000 to as much as 
£3,000! 

Featu res a n d  faci l ities 
From the players tried, a fair idea of 
C D  operation and the general facili
tiesthatwill be offered was gained. All 
were automatic in the sense of a con
ventional turntable tracks may be 
selected by pushbuttons on any 
order and the sequence stored for 
subsequent play. 

When a C D  Player starts up, the first 
thing it does is to seek the start point 
(running inwards to outwards) and 
reads the disc index.lt then has all the 
necessary information to read out the 
number of tracks present and their 
individual as well a their total dura
tion, on its disc play. If 'play' alone is 
pressed, the tracks are reproduced in 
their normal sequence without inter
ruption, and some of the machines 
have fine forward and reverse con
trols for track seeking. 

The 'pickup' position on the record 
can be 'seen' in some machines by 
observing a timer calibrated in 
minutes and seconds for each track; 
in others the pickup will jump com
plete tracks without the benefit of a 
fine access capability within each 
track. 

Differences in the speed of opera
tion when reading the discs and 
selecting tracks became apparent 
during our appraisal. Several 
machines seemed quite slow. How
ever, the Aurex XR-Z90 gave a hint as 
to what is actually possible. A pre
production prototype, it demonstra
ted a very desirable turn of speed as 
regards transport operation. Not only 
was .it easy and logical to use, but it 
also appeared to respond with great 
agility. 

A further facility we found con
venient was the presence of a head
phone socket in the front panel. As for 
example on the Hitachi DA 1 000. This 
was found to be very useful. 

As regards loading method, we 
tried top loaders ( Marantz and Phi lips) 
vertically orientated front-loaders 

(Aurex and Hitachi) plus drawertype 
horizontal loaders (Sony and the 
upmarket Marantz). C D  Players have 
the potential to be very small indeed, 
since the disc is under five inches in 
diameter, and the horizontal types 
(both top and drawer loaders) hold 
out the greatest potential for com
pactness. In physical terms the basic 
P h i l i ps/ M a ra n tz d e s i g n  i s  t h e  s m a l
lest so far, this a top loading design. 

Operation 
Tu rn i n g  to t h e i r  act u a l  o p e rat i o n ,  t h e  
C D  p l ayer  p rod uces a l i n e  o r  a u x i l i a ry 
signal level, with a flat-response 
audio signal, like a tuner or cassette 
recorder. 

Measurements 
In the absence of test dies, some 
other measurements were made on 
four of the machines. 

Spectrum analysis of the Marantz 
(early sample) and the prototype 
Aurex showed a difference in signa l 
to noise ratio from 200 Hz to 1 OOk Hz. 
This was no great surprise since 
Toshiba had already informed us that 
their prototype sample machine 
would measure around -70dB, this 
referring to the signals visible at 
around 8k Hz and 1 4k H z. Further 
s p u r i i  we re c h a rted at 44 k H z - t h e  
main digital clock frequency- and at 
its second harmonic, 88k Hz. Both 
these and the audio band signals 
were much lower with the Marantz. 
The Aurex noise was clearly audible 
as discrete whistles or tones on the 
softer music passages but the 
!\f1arantz background proved unde
tectable with no recognisable tones. 

Measured on a 50k Hz bandwidth, 
the Hitachi was not entirely clearwith 
s p u r i i  at 1 1 k H z  a n d  1 6 k H z  i n  t h e  a u d
ib le range, as well as at the ubiquitous 
44k Hz at a similar level. Careful audi
tioning at very high volumes sugges
ted that these spurious signals, 
approximately -90dB down, were just 
audib le on quiet music passages, 
more so on headphones. The final 
version of the Philips player (results 
not shown) gave noise and spurious 
levels at around -96dB on peak signal 
level, and no odd signals could be 
heard under any conditions we tried. 

Conclusions 
The conclusious arising from this pre
liminary investigation into C D  players 
and digital sound replay in general 
are pretty obvious. Already extremely 
good, digital is clearly here to stay. 
Limited measurement showed that 
the similarities between particular 
C D  players seem much greater than 
their differences. 

lt will be some time before C D  pre
sents a serious alternative to 
analogue, though, because of the 
finite rate of expansion of the C D  
record catalogue. At first, only a few 
hundred titles will be available, and 
no-one with an established library of 
L Ps is going to scrap these and their 
associated analogue equipment. 
Initially a secondary music source, 
C D  is however expected to expand in 
the next few years to make serious 
inroads into the analogue and L P  
market, to an ultimate stage where 
the analogue equipment and source 
material wil l be rendered obsolete 
except for archive purposes. 
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TURNTABLES 
AND 

TONEARMS 
St rictly speaking turn ta ble refers 
only to the revolving platte r and its 
bearing; the te rm used th roughout 
Hi-Fi Choice to desc ribe a turntable 
unit without a fitted a rm is m o tor un it. 
Such a unit will be complete with a 
motor, base (plinth) cove r and a rm 
mounting boa rd. A tonearm o r  pickup 
arm must be chosen and fitted 

The tu rntable unit most familia r to 
the consume r is the record deck, in
tegra ted pla yer or turn table sys tem, 
which combines the moto r unit and 
pickup a rm in a plinth, often offering 
automatic a rm return at the end of an 
L P  side o r  even full automation f rom 
reco rd-size sensing to a rm lowe ring 
and lift-off. The potential benefit of 
integration is that a well wo rked-out 
design package can be offe red but 
only a few manufactu re rs seem to be 
able to get the design comp romises 
well balanced. 

What should a t u rntable do? 
The tu rntable's basic job is to p rovide 
a stable unva rying platform fo r the 
inte raction between the L P  record 
and the ca rtridge, to enable the ca r
t ridge to derive as much of the best 
possible info rmation it can f rom the 
disc. The tu rntable should do this 
without c reating its own noise and it 
should help isolate the disc/stylus 
'inte rface' f rom the vaga ries of vi bra
tions in both the ai r and the st ructure 
on which it sits. 

The pivoted tona rm is pa rt of this 
system; its design is the outcome of 
having to p rovide a relatively easily 
built and passive mechanism to t rack 
an L P  record which was in the fi rst 
place cut tangentially by a st raight 
line cutte r. Reco rds are mouldings 
f rom metal-wo rk stampers. These 
stampers a re made by depositing 
metal onto an acetate blank which 
has been cut by a heated stylus itself 
d riven by the audio signal. This la c 
quer as it is called was clamped onto 
the massive platte r of the cutting 
lathe where it was cut by the cutting 
head d riven along a sc rew th read 
lined up with the radius of the disc. As 
thecutte risd riven alongthesc rew, at 
a speed which varies with sig nallevel, 
its stylus cuts the signal modulated 
groove spi ral. 

To replay this g roove you are faced 
with the p ro blem that the re is no way 
to clamp the replay stylus in a head 
mechanism and d rive it ac ross the 
su rface of the disc- the pitch of the 
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groove cut in the record va ries with 
the level of the cut and the desi red 
running time of the L P  anyway. Not 
only that but mass p roduced records, 
even the best pressings, would be too 
off-cent re and wa rped fo r such re
play. The typical comp romise is the 
common pivoted tone arm which is 
both f ree to move ac ross the disc and 
up and down. The replay cart ridge is 
fixed to the end of this a rm, a bout 9 
inches f rom the pivot, whe re it t racks 
the disc along an a rc which th rough 
adjustment of the a rm geomet ry 
aligns closely with the st raight line 
t rack of the cutter. 

Tu rnta b l e  assessment 
We need to know how accurately the 
tu rntable is rotating, both how close 
to the co rrect speed it is and how it 
va ries ove r a pe riod of time f rom this 
speed. The vib rations gene rated by 
the moto r and bea ring need to be 
measu red too, as does the turnt
a ble's effectiveness in cutting out o r  
cutting down the vib rations reaching 
it th rough the air around it and 
th rough the su rface on which it sits. 
The term microphony desc ri bes how 
some tu rnta bles pick up these vibra
tions and allow them to inte rfe re with 
the cart ridge where they a re ampli
fied and passed back to the system. 
Once at a high enough level at the 
speakers these vib rations a re out in 
the real wo rld to upset the tu rntable a 
second time. This is known as feed
back when it happens again and 
again and we need to f ind out how 
good the tu rntable is at resisting 
this feedback. 

Speed 
The tu rntable must be ab le to rotate 
the disc for rep lay at the same cons
tant speed at which the lacque r was 
cut. The p ro blem for the tu rntable is 
that it is relatively easy to do only as 
long as the stylus isn't t racking the 
g roove and causing d rag which 
va ries with the severity of the cut on 
the disc. 

The speed of the turnta ble can d rift 
ove r longe r pe riods of time often 
caused by tole rances o r  cyclic 
changes in balance o r  even the elec
t ronics used to stabilise the speed. 
Sho rte r term changes in speed cause 
wave ring of the pitch of notes, which 
is ve ry noticeable with records of 
piano music. This is known as wo w, 
the effect heard when you slow the 

tu rntable down with you rfi nger. Sho r
te r te rm va riations still a re called flut
ter, often caused by moto rs imparting 
a je rkiness to the platte r's rotation, o r  
b y  a rough finish on the bearing. 

The stylus d rag mentioned ea rlie r 
can cause similar p ro blems to wow 
which a re not commonl y  picked up in 
simple measurement tests. This is 
known as dynamic o r  tra n sie n t  wo w.  
When the stylus hits a rough patch (a 
loud music signal) o r  has to cope with 
a big, quick excu rsion (a t ransient), 
the d rag on the turntable inc reases, 
and the note may lose its attack and 
be 'smeared out'. This is then follow
ed by a cycle of wows as the tu rnta ble 
attempts to stabilise. Se rve systems 
are one attempt to solve the p ro blem. 
A se rvo senses the speed change 
and acts to co rrect it, and that's whe re 
the p roblems with se rves stem f rom 

- an e rror has to exist before it is co r
rected. Poorly designed serve sys
tems me rely add thei r own f requency 
of operation to the wow and flutte r 
p roblems al ready the re. 

The other way to ove rcome these 
p ro blems is to have a platte r of high 
enough ine rtia to 'flywheel' its way 
th rough the stylus d rag changes. 
( High to rque moto rs a re a thi rd solu
tion but the re are the associated p ro
blems of inc reased vib ration levels 
and the inhe rent p ro blems of motors 
'pulsing a round' rathe r than running 
smoothly.) 

R u mble 
Rumble is a ve ry low f requency p ro
blem picked up by the ca rt ridge 
th rough the record f rom the main 
bearing of the turntable o r  f rom hum 
o r  g rumbles in the plinth f rom the
moto r system. Rumble, if fed into a hi
fi system, may not be hea rd but can 
sap the powe r of the amplifie r by d riv
ing the speakers ha rd at ve ry low f re
q uencies. The inte raction of rum ble, 
recorded rumble off disc, turntable 
isolation (o r lack of it) and a ca r
t ridge's low fequency pe rformance is 
one of the a reas cove red in Pu tting 
toge th er a sys tem. 

Do not d i st u rb 
The area of tu rntable pe rfo rmance 
that seems to receive the least atten
tion f rom the majo r manufactu re rs is 
that of the turntable's resistance to 
outside disturbances; in othe r wo rds 
its isola tio n character. One of the 
best app roaches seems to be to 



ha ng t h e  p latter, arm a n d  cartridge 
system from the pli nth on a s prung 
subchassis. T h ese systems may work 
well for filteri ng out certain frequen
cies of vibrtion, but they are often lit
tle help in dealing with shock. 

Vibrations in the arm may come 
from passing traffic or from the loud
s peakers, eith er way the turntable is 
susceptible to this air-borne vibra
tion. Often moving the turntable to a 
different part of t h e  room ca n h elp if 
t h e  turntable itself isn't  designed to 
co pe. Martin Colloms has made some 
assessment in the followi ng reviews 
of the capability of different  systems 
to han dle vibration and feedback of 
all kinds. 

Tonea rms 
The tonearm s hould be part of the 
inert suspension system t hat ena
bles the stylus alo n e  to follow the 
modulations of the  record groove, 
getti ng as close as possible to t h e  
path made by the cutter. The conven
tional way is to use a fixed pivoted 
arm some 9 inches long and to re
duce the tracking error by offsetting 
the headshell end by some 25 
degrees from the line of the arm. 
Further details on how tracking error 
is minimised are included in the 
introduction to the chapter on 
Cartridges. 

Some arms aim to reduce t h e  track
ing error to zero by following the 
straight line cutter path, t h ese are 
known by a variety of often  mislead
ing names, para llel tra cking, s traigh t 
line, radial tracking or ta ngen tia l 
tra cking arms. The practical pro
blems are many-fold but some com
panies manage to overcome them to 
some extent though only the 880 
8002 and Technics S L7 /1 0 models 
did sufficiently well to merit recom
mendation and i nclusion in t his 
Guide. 

The unfortunate fact of minimising 
tracking distortion by offsetting the 
headsh ell is that the stylus drag is 
now not in t h e  line of the arm pivots 
and so causes a force to be gene
rated which tends to pull the arm in to 
the centre of the record. As the drag 
cha nges with  the modulatio ns in the 
disc so does this force, but it seems 
sufficient  to correct for it with a pro
gressive bias force set to correct for 
the  highest level signals. This bias 
com pensation (often called side
th rust compensa tio n or erroneously 
a n ti-ska ting) is built into the arm 
mecha nism and can be effected by 
we i g h ts o n  c o rd s, m ag n et ic  i n terac
tion or by calibrated springs. Choice 
reviews comment on the efficacy of 
the bias compensator fitted to every 
tonearm. Of course the straight-line 
tracking tone arms have no offset and 
so produce no sidethrust force a n d  
therefore need no bias force. 

For assessment we need to know 
that the pickup arm bearings won't 
im pede the cartridge's progress 
across the disc and that the geometry 
and alignment of the arm permits the 
adjustment of the cartridge for mini
mum distortion. Additional ly  a mea
sure of the effective mass of the arm 
will hel p  us to decide w hat type of car
tridge wi ll be compatible. We also 
need to know how t h e  pickup arm will 
cope with vibrations put into it by nee
dle chatter. The complete unit is 

then  auditio n ed. 

Tracking 
The interactions between cartridge 
and arm mass and the compliance of 
a cartridge are covered in the chapter 
on Cartridges later in the book. 
The relationship b etween mass/ 
compliance and fun damental arm/ 
cartridge resonance is covered by a 
simple graph in the earlier chapter on 
Putting toge ther a sys tem. 
Arm d a m p i n g  
Many cartridges contain some form 
of damping at the hinge or pivot of 
their cantilever system to help con
trol the low frequency resonance. 
Some arms provide for pivot damping 
to help the cartridge cope with this 
low fequency resonance. Damping 
helps to reduce the sharpness and 
amplitude of the resonance but in 
doing so it spreads the range of fre
que ncies that wi 11 excite it. Arm damp
ing may therefore change the sound 
of a certain cartridge but not neces
sarily for the better. Over-dam ping 
ca n reduce the arm's ability to follow 
warps and so the cantilever system 
will be flexed over the warps instead 
of the arm and cartridge risi ng and 
ridingoverthe hump. This will not only 
cause tracking problems and rota
tion of the stylus contact points caus
ing distortion but it may well feed high 
energy subsonic sig nals to the  amp 
and speakers, whic h again may 
cause havoc with feedback or may 
just drain the amp of the power it 
needs to drive the music signals. 
Comments are made in the tonearm 
reviews on the effectiveness of dam
ping and in the cartridge reviews on 
the need for additional damping with 
certain cartridges. 

Plattermats 
The vogue turntable accesory is the 
plattermat but their action is o nly just 
beginning to be understood. Rather 
than provoke wholesale mat swap
pi ng it is suggested that with the 
more expensive designs t h e  mat 
interaction is often taken into account 
in designing the turntable. With 
budget and mid-price record decks 
the mats are so often designed for 
visual appeal rather than record sup
port and here is where the benefits 
from mat substitutio n will be found. 
Remember though that a £20 mat on  
a £70 turntable may not be a cost 
e ifective solution to improvi ng the 
sound quality of your hi-fi. 

T h e  Au d i o  Ref and Avo n mats 
were fo u nd by. M a rt i n  Co l l o m s  to be 
the best 'all rounders', while hard 
glass mats from GA Au d i o  and 
M i c h e l l  produced fine results on 
turntables with flimsy platters. 

Othe r  models worth 
considering 
There were less than a dozen inte
grated record decks considered to 
be of above average performance but 
failed on grounds of cost or mild flaws 
in performance to gain full recom
mendation. The linear tracking Aiwa 
LX1 00 model (£1 50 inc cartridge) 
sounded reasonably good for the 
price and was fitted with a compatible 
cartridge. The Revox 879 1  (£420 inc 
cartridge) is now improved over the 
8795 model and is fitted with a better 
cartridge; it is worth considering 

especially for Revox system ow ners. 
T hree inexpensive turntables mis

sed recommendation narrowly, 
these were the JVC LA1 0 (£55 i nc 
cartridge), t h e  M a ra ntz TT1 20 (£54 

inc cartridge) and t h e  Pi o n e e r  
PL 1 20 (£60 inc cartridge). All three 
models were considered to possess 
true hi-fi performa nce with  reasona
bly good sound quality at low prices. 

Sansui's classic budget turntable 
t h e  S R222 has now resurfaced in 
Mk iV guise. T h e  Sa n s u i  S R2 2 2  M k  
IV (£85) made quite a good impres
sion and becomes worth y  of co n
sideration. The Sony PSX600 was 
listed in t his category in the  last edi
tion of Hi-Fi Choice - Turn ta bles a n d  
Tonearm s  and it  may now be avail
able at a new low price(£ 1 80 or less). 
This modelwas found to bewell made 
and to offer automatic facilities with 
good shock isolation. 

Of t h e  motor u nits seven models 
just missed full recomme n dation but 
whe n  suitably set up and matched 
could offer fine results and are cer
tai nlyworth considering. The Ari sto n 
S u perie u r  (£350) was not entirely 
convincing as regards sound quality 
but the general standard was suffi
cient for inclusio n h ere. T h e  
heavy version of the Da i s  (£480) pro
duced top-ranking sou nd quality 
marred only by slig ht wow and motor 
breakthrough. T h e  lig hter platter ver
sion (£390) s hould sound com
parably good and is well worth trying. 
No covers are provided for either 
mod el. T h e  big Lux PD555 proved to 
be beyond any value recommenda
tion because of its price in the last 
issue (£ 1 700) but although the price 
has been much reduced (£999) it is 
still very high. T his luxurious and 
massive vacuum platter turntable 
can be fitted with two arms. The 
M a ra n tz TT1 000 , the O ra c l e ,  the  
M i c h e l l  Gyrodec and the T h o re n s  
TD1 2 6 1V £999, £747, £595 and 
£280 respectively) were all worthy of 
inclusion in this category. T h e  T D1 26 
is one of the few d ecks available with 
78rpm speed and remains an ideal 
choice for the  serious record collec
tor with a collection spanning the 
years. 

There were only half a dozen tone
arms in the worth considering cate
gory t his year. T h e  S u m i ko 'The 
Arm' (£795) was no lo nger alone in 
the su per arm group t houg h it con
ti nues to offer fine performance but 
at a hig h price. Audio Tec hnica's 
AT1 1 00 was pushed into seco nd 
p l ace by t h e  new AT1 1 20 b u t  i t  can 
still be considered a quality tonearm. 
Th e S M E  3009 1 1  ( no n-detachable) 
was considered lo ng in the  tooth but 
as t he best va lue model in the 3009 1 1  
series at£75 it is still worth consider
ing. T h e  superb e ngineering and 
complete instruction book are a 
significant factor in its recommenda
tion here. The ADC LM F1 and AL T1 
mod el (£74 and £44) sti ll set good 
stan dards and were well calibrated 
offering good value though the A L  T is 
still the better buy. Linn's original 
Bas i k  LV-V(£45 inc cartridge) is now 
overshadowed by the LV-X mod el but 
is still worth considering especially 
whe n  it comes factory fitted to one of 
the  less expensive motor units. lt is 
suited to medium to low compliance 
magnetic cartridges. 
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I n  t h e  l ast i s s u e  a g ro u p  of re l ated A u d i o
Tec h n i c a  arms were assessed , i n c l u d i n g  t h e  
1 0 1 0, t h e  1 1 00 l ow-mass a n d  h i g h - m a s s  
vers i o n s .  T h i s  year t h ey a r e  j o i ned by a n e w  
low mass vers i o n  of t h e  1 1 00 ca l l ed t h e  1 120. 

The 1 1 00 was c h a racter i sed by i t s  detach
a b l e  arm carr ier  f i tted w i t h  a r i g i d  low mass 
f ixed head s h e l l ,  t h e  cou nterwe i g h t  an e l ab
orate affa i r  w i t h  a l ead-screw d r i ve.  W i t h  t h e  
1 120 A u d i o  Tec h n i ca have i n  essence s i m p l i 
f ied t h e  d es i g n  and taken some steps to 
i m p rove certa i n  a reas, notab l y  the bear i n g s .  
T h e s e  c h a n g e s  a r e  i n  fact s u f f i c i e n t  to res u l t  i n  
a n e w  a r m  model  a n d  j u st i fy a f u l l  review h e re. 

The 1 120 i s  a g e n u i n e  low mass model in t h e  
5g effect ive mass r a n g e .  T h i s  makes i t  com
pat i b l e  with h i g h-com p l iance cart r i d g e s  t h at 
are u n s u ited to t h e  more massy a r m s  w h i c h  
a r e  i n c reas i n g l y  beco m i n g  avai l a b l e .  As i t  i s  
s u p p l ied w i t h  a f l u i d  d a m p i n g  u n i t  w h i c h  m ay 
be used i f  req u i red,  t h i s  versat i l i t y  i s  f u rt h e r  
extended.  L o w  m a s s  d o e s  of cou rse m e a n  t h at 
some sac r i f i ce i n  r i g i d i ty  is necessary,  and t h i s  
c a n  mean a red u c t i o n  i n  c o m p at i b i l i ty  w i t h  
lower com p l i a n ce mov i n g  co i l  cart r i d g es -
not so m u c h  on g ro u n d s  of s u bson i c  reso
nance but m o re in the context o f  m u t u a l  
resonances i n  t h e  a u d i b l e  range.  

The arm t u be a n d  s h e l l of t h e  arm are f i xed 
in the 1 120, and the a l loy s h e l l of  the 1 1 00 has 
been rep l aced by a l i g hter  but t ra i l e r  carbon
f i b re- l oaded p l a s t i c  mou l d i n g .  The new arm i s  
c l e a r l y  d e s i g n e d  for use w i t h  low mass cart
r idges a n d  w i l l  correct l y  cou nterba l a n c e  u n i t s  
as l i g h t  as 2g.  T h e  u p per  cart r i d g e  w e i g h t  l i m i t  
i s  9 g ,  even w i t h  t h e  u s e  o f  an extra c o u nter
wei g h t ,  so h i g h-mass cart r i d ges a re r u l ed o u t .  
The c o u n terwe i g h t  i s  one of t h e  u b i q u i t o u s  
rotat i n g  t y p e s  w i t h  a s l i d i n g  sca l e  a n d  i t  has a 
rubber  decou p l i n g  i n se rt i n  i t s  m o u n t i n g .  
A u d i o-Tec h n i c a ' s  ' DTS' system i s  i n corpor-

ated,  whereby t h e  vert i c a l  p i vot p l a n e  i s  
l ocated be low t h e  sty l u s  t i p , t h ereby red u c i n g  
t h e  t e n d e n cy f o r  a sty l u s  to l i ft o u t  of  t h e  
g roove u n d e r  h e avy mod u l at i o n .  I n  fact sty l u s  
d rag t e n d s  to i nc rease the s h o rt-term down
force w i t h  t h i s  system,  g i v i n g  an i n c rease in  
t rackabi  I i t y .  

L a b  report 
W i t h  p rev i o u s  a r m s  i n  t h i s  ser ies  t h e  bea r i n g s  
h ave never seemed q u i te  t i g h t  but  i n  t h e  case 
o f  t h e  1 120, j u d g ed by our sam p l e  at least ,  t h e
p i vots a r e  f r e e  o f  detecta b l e  p l ay .  Bear i n g  p l ay 
and any ot h e r  i n d eterm i n ate looseness or 
i n c i p i ent  ratt l e  in a n  arm can ser io u s l y  d et ract 
f rom the s o u n d ,  g e n e ra l l y  res u l t i n g  in a 
m u d d l i n g  of deta i l  a n d  a fa i l u re to rep rod u c e  
t ra n s i e n t s  w i t h  g ood c l ar i ty .  

Des p i t e  t h i s  absence of p l ay t h e  bear i n g s  
p rovided l o w  l eve l s  of  f r i ct i o n ,  g i v i n g  a n  
exce l l ent  5 m g  l atera l  meas u re m e n t ,  a n d  a f i n e  
20mg vert i c a l  read i n g .  F i n i s h  a n d  e n g i neer i n g  
were bot h t o  an e n v i a b l e  standard ,  a n d  t h e  
g eometry w a s  s o u n d .  T h e  effect ive mass 
f i g u re of  5g i n c l u d es m o u n t i n g  b o l t s .  T h e  u s u a l  
A T  weig hted l ever b i a s  compensat i o n  i s  u sed ,  
a n d  o n  t h i s  exam p l e  g ave l ower v a l u e s  t h a n  
u s u a l  as we l l as be i n g  i n  t h e  i nverse rat i o  t o  
t h at n e e d e d  for  acc u rate compensat i o n  f r o m  
beg i n n i n g t o  e n d  of a record s i de.  P i l l a r  a n g l e  
a d j u s t m e n t  c a n  ame l i o rate t h i s  somewhat a n d  
t h e  d i a l led sett i n g s  need to b e  i n c reased b y  
20-30 % t o  att a i n  t h e  correct va l ues.  

Downfo rce c a l i brat i o n  was accu rate,  w h i l e  
t h e  c u e i n g  a n d  f l u i d  d a m p i n g  syst e m s  worked 
wel l .  Lead o u t  c a b l e  capac i t a n e  was low at 
85p F .  H owever t h e  arm reso n a n ce b e h av i o u r  
w a s  n o n e  t o  prom i s i n g ,  w i t h  t h e  1 00 H z  mode 
(red rawn) p r o b a b l y  der iv i n g  from t h e  c o u n t e r
w e i g h t  w h i l e  t h a t  at 400 Hz was a s h e l l/t u b e  
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Rare ly  seen in  t h i s  c o u n t ry ,  t h e  A u d i o-Tec h n i ca 
1 500 ser ies is  d es i g n ed for  profess i o n a l  
a p p l i cat i o n s  w i t h  a m i n i m u m  of f r i l l s  a n d  
i n b u i l t  h i g h  d u r a b i l i t y .  H o w e v e r  A u d i o 
Tec h n i ca ag reed to s u p p l y  t h e  l atest Mark Ill 
vers i o n  for rev i ew,  and it was a u d i t i o n e d  u s i n g  
t h e  L u x  PD300 vac u u m  p l atter  t u rn t a b l e  - o n e  
of  t h e  very f e w  decks l a rge e n o u g h  to take t h i s
s u bst a n t i a l  a r m .  Possess i n g  a 1 0 i n  n o m i n a l  
l e n g t h ,  t h e  overa l l  d i m e n s i o n s  a r e  330 m m  a n d  
t h e  effect i ve l e n g t h  (sty l u s  t i p  to p i vot) 257 m m .  
A n o t h e r  s i m i l a r  vers i o n ,  t h e  A T  1 5 0 1  Ill i s  
l o n g e r  st i l l  a t  285 m m .  

Effect ive m a s s  i s  h i g h  a t  2 0 g ,  t h i s  i n c l u d i n g  
m o u n t i n g  h ardware;  t h e  s u bstant i a l  cast meta l  
head s h e l l  a lone wei g h s  1 3 .5g i n c l u s i ve of  
screws.  An array o f  b l i n d  t h readed holes is  
p ro v i d e d  o n  the h e ad s h e l l  u n d e r s i d e  for  
cart r i d g e  f i x i n g .  S m a l l  ove r h a n g  i n c r e m e n t s  
are t h u s  poss i b l e  b u t  a c h a n g e  of  o f f s e t  a n g l e  
i s  n o t .  T h e  s h e l l h a s  t h e  u n i versal  S M E-type 
co l l et f i x i n g ,  t h i s  heav i l y  re i n forced wi th  a 
c l a m p i n g  c h u c k  to i m p rove t h e  arm/s h e l l 
c o u p l i n g .  

C l a i med to h e l p  i n  abso rb i n g  reso n a n c e s  i n  
t h e  m a i n  b e a m ,  t h e  d o w n force adj u s t e r  i s  a 
s l i d i n g  w e i g h t  on t h e  t u be,  a n d  is eq u i p ped 
w i t h  a l oc k i n g  s c rew to p reve nt v i b rat i o n .  For 
w h at i t ' s  wort h ,  t h e  arm i s  w i red w i t h  p u re 
s i lver ,  tef l o n  i n s u l ated as is u s u a l  for  s i lver  
cond uctors .  B i as c o m p e n s at i o n  i s  o f  t h e  
t h read-and-we i g ht lever type,  possess i n g  l o w  
f r i ct i o n ,  a n d  t h e  a r m  h e i g h t  i s  eas i l y  adj u sted 
v i a  a l ever-o p e rated l o c k i n g  base arranged to 
provide h i g h  s ec u r i n g  forces o n  t h e  t h ree p o i n t  
p i l l a r  l o c k i n g  system.  T h e  l a rge rear cou n t e r
w e i g h t  is p a rt i a l l y  deco u p l ed by a t e n s i o n ed 
m u l t i l ayer  r u b b e r  d a m per ,  a n d  l a rg e  b a l l 
bear i n g s  are e m p loyed to prov i d e  f i rm c o n t r o l  
a n d  adeq u a t e l y  l o w  f r i c t i o n .  

Cart r i d g e s  i n  t h e  1 to 2 0 g  mass r a n g e  may 

be accom modated a n d  i n  t h e  case of  i ntegra l 
head s h e l l types u p  t o  33g can be accepted . 
T h e  1 503 may t h u s  be seen as t h e  a n t i t h e s i s  o f  
t h e  A T1 120! The g eo m et ry i s  s l i g ht l y  i m perfect 
in t h at w h i l e  a 1 deg 55 sec m ax i m u m  t rac k i n g  
error  i s  spec i f i e d ,  t h e  i n st r u c t i o n s  s u g g est t h at 
a n  a d d i t i o n a l  ± 1 m m  o v e r h a n g  e r r o r  i s  
ad m i ssab le ,  t h i s  d u e  t o  t h e  head s h e l l  f i x i n g  
i n t e rva l s  - so i n  fact 1 deg o f  ad d i t i o n a l  error  
can t h e n  res u l t .  

L a b  report 
W i t h  a 20g effect ive mass,  low co m p l i an c e  
cart r id ges a re d e f i n i t e l y  t h e  r u le ,  part i c u l a r l y  i n  
v iew o f  t h e  absence o f  a d a m per.  Act u a l l y ,  i n  
extreme cases t h e  u s e  o f  a n  accessory d a m p e r  
s u c h  as t h e  Zerostat z-Track w o u l d  b e  a 
d e f i n i te  advantage i n  stab i l i s i n g  t h e  cart r i d g e  
t o  t h e  record s u rface.  G i ven t h e  reservat i o n  
n oted above, geometry w a s  otherwise very 
good, a n d  the ' fe e l ', f i n i s h  and e n g i neer i n g  
were q u i te  exce l l e n t .  T h e  a r m  p roved easy t o  
u s e  d e s p i t e  t h e  absence o f  a c u e  mechan i s m .  
Lateral  f r i c t i o n  w a s  j u st sat i sfactory a t  50mg 
w h i l e  i n  t h e  vert i c a l  p l a n e  i t  was f ine at 1 0m g .  
B i as l eve ls  were a p p ro p r i ate f o r  t h e  sett i n g  
a n d  effect ive l e n g t h ;  w i t h  t h e  red uced offset 
a n g l es o n  l o n g e r  t o n e a r m s  l e s s  b i as i s  
req u i red.  Downforce c a l i brat i o n  was p retty  
accu rate. 

Arm reso n a n c e  res u l t s  were s u r p r i s i n g l y  
g ood f o r  a detac h a b l e  head arm.  Reso n a n c e s  
were u n d o u bted l y  present ,  but  t h e  g e n e r a l  
e n e rgy t rend was c o m p a rat ive ly  u n i form a n d  
w h e n  t h e  breaks d i d  o cc u r  - notab ly  a t  300 H z ,  
600 Hz and 3 k H z  - t h ey w e r e  not t o o  s e r i o u s .  

Sound q u a l ity 
J u dged a s u p e r i o r  p rod uct  o n  a u d i t i o n i n g ,  
some m i l d  loss o f  d e f i n i t i o n  was att r i b u t a b l e  
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mode.  The s l o p e  is rat h e r  broken up and i s  
severe l y  d i ssected above 2 k H z .  

Sound q u a l ity 
A u d i t i o n ed on a good q u a l i ty  s u b- c h ass i s  t u rn 
t a b l e ,  t h e  so u n d  q u a l i t y  was better  t h a n  the  
r e s o n a n c e  g r a p h  m i g h t s u g g e s t .  T o n a l  
b a l a n c e  was q u i t e  p l easant  w i t h  t h e  cent ra l  
i m age reaso n a b l y  wel l def ined,  w i t h  s o m e  
wort h w h i l e  d e p t h  re n d i t i o n .  The t r e b l e  w a s  not  
so we l l  def i ned ,  yet rem a i ned i n offens ive,  and 
w h i l e  t h e  bass d ef i n i t i o n  was below t h at of the 
' s u per'  arms,  d e m o n s t rat i n g  some ' l u m p i ness', 
ag a i n  t h i s  was not too s e r i o u s .  W i t h  a movi n g  
m a g n et cart r i d g e  (Sh u re V 1 5  V) a l l  these 
prob lems seemed red u ced by an order of  
m a g n i t u d e .  

Concl usion 
W h i l e  l ess s u i t ed to the more i nt o l e ra n t  
mov i n g  co i l  m o d e l s ,  t h e  1 120 performed pretty 
wel l w i t h  others ,  s u c h  a s  the Dyn avector 23R 
or the Denon 303 and 305. Movi ng m ag n et 
exa m p l e s  genera l l y  g ave good res u l t s ,  and 
a l t h o u g h  i n  con text t h e  arm i s  rat her  expe n s i ve 
it is p robably  wort hy of reco m m e n d a t i o n  o n  
t h e  bas i s  of i t s  overa l l performance.  

AT 1 503: con tinued 

t o  t h e  l owered s u bso n i c  resonance res u l t i n g  
from t h e  1503 's h i g h  effect ive mass.  N o n e
t h e l ess t h e  stereo perfo r m a n ce was good w i t h  
p rom i s i n g  d e p t h  and deta i l .  The sou nd was 
t i g h t  and p u n c h y  with g ood bass power and 
ext e n s i o n  p lus good tonal  i nteg rat ion  and 
b a l a n c e  over  m u c h  of  t h e  f req u e n cy range.  l t  
g ave a feel i n g  of so l i d i ty  and sec u r i ty .  The 
u p per  treble showed a s l i g h t  ' s heen '  w i t h  a 
m i l d  loss of detai l .  

Conclusion 
This i s  one of t h e  best h i g h-mass detac h a b l e  
head s h e l l  arms so far  rev i ewed , and w h i l e  t h e  
p r i ce i s  h i g h ,  i t  i s  b y  n o  means extort i o n ate i n  
v iew of t h e  exce l l ent  const ruct i o n a l  q u a l i ty  
a n d  f i n i s h .  The arm i s  a product  w i t h  p rofes
s i o n a l  d u ra b i l i ty  and s h o u l d  g ive a long l i fe,  
f ree of  fuss or  d rama.  As s u c h ,  a n d  bea r i n g  i n  
m i nd t h e  m i no r  reservat i o n s  expressed , t h e  
1503 carr ies o u r  recom m e n d at i o n  a l t h o u g h  
you w i l l  need a l a r g e  t u rn t a b l e  to accom
modate i t !  

G E N ERAL DATA Tonearm 
Appro x i m ate effect ive mass,  i n c  screws, ex c l  cartr idge . . .  20g 
Type/mass of head she l l . . . . .  spec i a l  detachable/1 3.5g 
Geometr ic  accurac y .  . . . . . . . very good 
Adjustments  provided . . overhang .  he ight  
F in ish  and e n g i n eer ing . .  . . excel l ent/exce l l ent 
Ease of  asse m b l y/sett i ng -up/use . . .  very good/good/very good 
Fr ict i o n ,  typ ica l  l ateral /vert ica l . . 50mg/1 0mg 
Bias com pensat ion method . . . we ig hted lever 
Bias force, r im/centre (set to 1 .5g e l l i pt ica l ) . . . 1 50mg/1 50mg 
Down force ca l i b rat ion error ,  1 g/2g . . - 0.05g/ - 0 . 1  g 
C u e  dr i f t ,  8 m m  ascent/descent . . . . . . . .  NIA 
Arm reso nances . good 
S u bject ive sound q u a l i ty . . . . . . . . . . . . . .  good + 
Lead capaci tan ce/d a m p i n g  method . . . . . . . .  95pF/none 
Est i m ated typ ica l  p u rch ase pr ice . . . . . . . . . . £ 1 55 
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G E N ERAL DATA Tonearm 
Approx i m ate effective mass, i n c  screws. exc l  cartr idge . . . 5g 
Type/mass of headshe l l  . . . . . . . . . . . . . . . . . . . .  non-detac hab le  
Geometr ic  accu racy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  exce l l e nt 
Adjustments  provided . . . overhang/offset/he ight  
F in ish  and e n g i neer i n g . . . . . . . . .  exce l l e n t/very good 
Ease of  asse m b l y/sett i ng -up/use 

very good/very good/very good 
Fr ict i o n ,  typ ica l  l ateral/vert ica l  . . . . . . . . . . . . . . . . . .  5mgl20mg 
Bias compensat ion  method . . . . . . . . . . . .  we ig hted lever 
Bias force, r im/centre (set to 1 .5g e l l i pt ica l )  . . . . .  1 75mg/1 45mg 
Down force c a l i b rat ion error, 1 g/2g . . . . . .  - 0.05glnone 
Cue dr ift ,  8 m m  ascent/descent . . . . . . .  none, 0.5 secs/2.6 secs 
Arm resonances . . . . . . . . . . . . . . . . . . . . . . . . . . .  average + 
Su bject ive sound q u a l i ty . . . . . . . . . . . . . . . . .  good + 
Lead capacitance/damp ing  method 

85p F/decou pled counterwe i g h t  and damp ing  pot 
Est i m ated typical  pu rchase pr ice . . . . . . . . . . . . .  . . . . .  £ 1 1 0  
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Features and d e s i g n  
T h i s  fa m i ly o f  A u d i o  Tec h n ica t o n earms makes 
an i n t e rest i n g  g ro u p, w i t h  t h e  var ious m e m b e rs 
ex h i b i t i n g  d ist i nct d i ff e re nces. 

The A T1 0 1 0  is a n  esta b l i s h e d  s e l l e r  reviewed 
before by Choice and h e re reassessed. Com
p r i s i n g  a m ed i u m/ h i g h  mass des ign ,  i t  effect ive l y  
h a s  a n  S- type m a i n  t u be, wi th  a u n iversal  
detac h a b l e  heads h e l l .  Audio Tec h n ica m ake a 
ran g e  of heads h e l l s  as accessor ies with vari o u s  
m ass a n d  res o n a n ce d a m p i n g  propert i es, a n d  i n  
o u r  case a m a g n es i u m  d i e- cast vers i o n  was
s u p p l i e d .  The arm i n co r p o rates a var i a b l e  
c o u n t e r-we i g h t  d a m p i ng faci l i ty, adj usta b l e  via a 
c l a m p i n g  t h u m b- w h e e l  at t h e  arm p ivot (see 
g ra p h s) .  

B o t h  t h e  1 0 1 0  a n d  t h e  1 1 00 exh i b it  a ref i n e d  
geometry, whereby t h e  vert ica l  m o t i o n  pivot ax is  
is i n  l i ne  with t h e  sty l u s  t i p, t h e reby m i n i m i s i n g  
t h e  effect o f  varyi n g  sty l u s  d rag u pon i nstan
taneous downforce. Both h ave a n  approx i m ate ly 
8 c m  back exte n s i o n  b e h i n d  t h e  p i l l a r, a n d  w h i l e  
t h e  1 0 1 0  offe rs a dyna m i c  bala nce weight  ca l l e d  
a ' gyroba lan ce', t h e  1 1 00 h a s  a f l u i d  w e l l  d a m p e r  
p o t  rat h e r  l i ke t h at f i t t e d  to S M E  m o d e l s. T h e  
arms a r e  interc h a n g e a b l e  i n  t h e i r  p i l l ar m o u n ts, 
w h i c h  use t h ree- p o i n t  p i l l a r  contact locki n g ,  
a l t h o u g h  the m o u nts t h e m se lves d iffe r i n  deta i l  
between t h e  two m od e l s. 

The basic 1 1 00 comes with  a low m ass stra i g h t  
arm t u be, p l u s  a c o m p lete i n terc h a n g ea b l e  
carr ier, the latter l o c k i n g  b y  a t h u m bscrew i n t o  
t h e  u p per beari n g  h o u s i n g  m a k i n g  t h e  s ig n a l  
c o n n ect ions a u t o m at ica l ly. 

I n  contrast to t h e  1 6 g effective mass of t h e  
1 0 1 0 , t h e  1 1 00 offe rs a g e n u i n e ly l ow 6g .  An 
accessory S- t u b e  carr ier  is  a lso ava i l a b l e  wh ich  
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accepts a u n iversal  h e a d s h e l l , tog e t h e r  w i t h  a 
h i g h  m ass c o u n t e rwe i g ht - d o u b l e  i n t e rc h a n g e
a b i l i ty if you l i ke - but  t h i s  is probably best s u ited 
to  i nt e g rated cart r i d g es such as t h e  Ortofon 
Concordes. Fitted with an 8g heads h e l l  the s
t u b e  effective m ass ca m e  out at a m e d i u m  1 2 . 5 g, 
a n d  m i g h t  effect ive ly  be l owe r of cou rse if a n  
i n t e g rated heads h e l l/cart r i d g e  is  used.  

These arms w e re s u p e r b l y  f i n i s h e d  in  a m att 
c h rome, and a l l  m ov i n g  parts worked s m o ot h l y  
a n d  precise l y, a l t h o u g h a t race o f  looseness 
re m a i n e d  i n  t h e  hor izontal  bear i n g s  of  both.  The 
c o u n t e rweig h ts could n o t  be t i g ht ly  f ixed,  but  in  
fact  th is  is  i n t e n t i o n a l  to  a l low for t h e  conve n i e n t 
a n d  accu rate rota ry downforce d i a ls. The f i t  of 
t h e  h eads h e l l s  etc, was exe m p l a ry, wi th  w e l l  
executed socket co n n ect i o n s  w h i c h  cou l d  be 
t i g h t l y  sec u red.  A s p l i n e d  c o l l e t  is a feat u re of t h e  
n ew A T  s h e l l s, g i v i n g  adj u s t m e n t  o f  vert ical  t i l t  
a n d  ove rhang,  t h o u g h  t h e  t i l t  fac i l i ty is  o m itted 
from the low mass stra i g h t  carr i e r  t u be. 

La b resu lts 
Tak i n g  the 1 0 1 0  f i rst, t h e  effect ive mass was in 
the m ed i u m  ra n g e  s u g g e st i n g  the s u i tabi l ity of 
cartr idges in t h e  1 8-S c u  brac ket, w h i c h  are 
g e n e ra l ly mov ing-co i l  m o d e ls.  L i ke t h e  s a m p l e  
we tested p rev ious ly  t h e  b i as i n g  w a s  st i l l  rat h e r  
h i g h ,  a n d  v a l u e s  of a b o u t  h a l f  t h os e  s u g g ested i n  
t h e  m a n u a l  a r e  about  r ig h t. Ot h e r  c h aracter ist ics 
i n c l u d i n g  low l ead capacitance a n d  accu rate 
downforce ca l i brat i o n  were sat i sfactory. 

T h e  v a r i a b l e  d a m p i n g  contro l  was i n i t i a l ly 
i n v e s t i g ated i n  terms of t h e  s u bs o n i c  arm/ 
cart r i d g e  reso n a nce. A cart r i d g e  w h i c h  offered a 
+9 d B  reso n a n ce at 9 H z s h owed a n  a m p l i t u d e  
c h a n g e  o f  o n ly 0 . 5 d B  o v e r  t h e  w h o l e  ra nge o f  t h e  

d a m p i ng sett i n g s. Conve rse l y, w h e n  t h e  a u d i o  
ra n g e  reso n a n c e  g ra p h  w a s  p l otted t h e  d a m p e r  
vari a t i o n  w a s  s i g n if icant ,  i n d icat i n g  t h at i t  s h o u l d  
be exper i m ented w i t h  o n  a u d i t i o n; i n  part i c u l a r  
t h e  b e h avi o u r  i n  t h e  30 H z  to 5 0 0 H z  ra n g e  was 
mater ia l l y  affected. In fact t h i s  arm was not 
espec i a l ly c l e a n  in terms of i ts overa l l  reso n a n ce 
b e h a v i o u r, b u t  i ts e n e rg y  t re n d  was q u i te u n iform 
on average, i n d icat i n g  a n e utra l  tonal  ba lance
( s e e  graph) .  

The 1 1 00 i s  c h a racter ised by i ts l ow effective 
mass with effect ive f l u i d  d a m p i n g  (the latter 
adj ustab le  via d e pth  and v i scosi ty) . i t  is  s u i tab le  
for a w i d e  ra n g e  of cart r i d g e s  from 1 2 to 40cu,  
s h ow i n g  exce l l e n t  fr ict i o n  leve ls  a n d  b ias com
pensat ion n e a r  t h e  i d e a l, i f  a l i tt l e  on  t h e  h i g h  
s i d e .  Downforce cal i brat i o n  was exce l l e n t  a n d  
t h e  a u d i o  reso n a n ce c u rve w a s  pro m i s i n g ly 
u n iform s h o w i n g  a w e l l- c o n t ro l l e d  c h aract e r, 
o n ly m a rred by t h e  co u nte rwe i g h t  mode at 90 H z; 
t h e  f i rst t u b e  mode at a q u i te  h i g h  550 H z  
i n d icates g o o d  r ig i d i ty. 

T h e  strong ' c o u p l i ng'  of t h is m o d e l  is s e e n  in a 
p l ot of t h e  acce l e rat i o n  recorded i n  t h e  r i g i d  
s u b c h a s s i s  ( L og ic) o n  w h i c h  t h e  1 1 00 was 
m o u nted,  taken at t h e  s a m e  t i m e  as the arm 
res o n a n ce g raph .  T h i s  s h ows t h a t  t h e  cartr idge 
can ' read' t h e  m o u n t i n g  c h as s i s  via t h e  arm on 
t h i s  m od e l .  

The seco n d ' S' t u b e  reso n a n c e  g ra p h  used t h e  
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detachable h eads h e l l  and heavier  counterweight, 
t h e  l atter' s  res o n a n c e  m o d e  now a p p e a rs at 
7 5 H z, w i t h  a h eads h e l l  soc ket reso n a n c e  at 
1 90 H z; the rem a i n d e r  was q u ite t idy and wel l
co n t ro l l ed.  

So u nd q u a l i ty 
U s i n g  a m e d i u m  c o m p l iance cart r i d g e  ( Tec h n ics 
EPC205 1 1  n .  t h e  low mass 1 1 0 0  was the best of 
the t h ree vers i o n s, offe r i n g  a g ood s t a n da rd of 
g e n e ra l  c l a r i ty, f req u e ncy b a l a n ce,  s t e r e o  
prec i s i o n  a n d  a m b i e n t  d e pth ,  p l u s  g o o d  bass 
def i n i t i o n .  The ' S' 1 1 00 was q u i te w e l l  s u i ted to 
m o v i n g - co i l  models of lower com p l i a n ce, but had 
a h i n t  of a l ess even tonal  c h a racte r in com
parison, prov i n g  m o re forward i n  the lower m id
ran g e  a n d  restra i n e d  in t h e  t re b le.  The s o u n d  of 
the 1 0 1 0  was a touch f i r m e r  in t h e  bass t h a n  t h e  
' S' 1 1 0 0,  b u t  it  s o u n d e d  somewhat h a rd a n d  even 
s l i g h t l y  r i n g i n g  i n  t h e  m i d ra n g e, w h e re a l oss of  
depth  and stereo foc u s  occu rred w i t h  even t h e  
best cart r i d g es. The t o n a l  b a l a n c e  w a s  a t r i f l e  
' d u l led '  ove ra l l . 

Concl u s ion  
The 1 1 00 is  t h e  b e s t  of t h e  th ree, a n d  provides a 
we l l  b a l a n ced sta n dard of p e rfor m a n ce at t h e  
pr ice. T h e  l o w  mass, stra i g h t  v e rs i o n  g a v e  f i n e  
res u l ts w i t h  t h e  m o re d e l i cate m o v i n g - co i l s, 
i n c l u d i n g  Dynavector Kara ts a n d  D e n o n  m ode l s, 
wh i l e  t h e  ' S' t u be is an accessory possess i n g  
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c o n s i d e ra b l e  me rit ,  a l l ow i n g  t h e  use of h eads h e l l  
cartridges a s  wel l  a s  models of lower compl iance. 

Com pared to t h e  1 1 00 ' S' ,  t h e  1 0 1 0  wo u l d  
seem to b e  i nfer ior i n  several  respects. N evert h e
l ess, t h e  standard of performance is reas o n a b l e  
f o r  t h e  p rice. 

G E N ERAL DATA AT1 1 00 ( stra i g ht tu be) 

Approx i m ate effective mass i n c  screws. excl cart r i d g e  6 . 0 g  
Type/ mass of headshe l l . . p l u g  in s t r a i g h t  arm/ N/A 
Geometr ic accu racy . exce l l e n t  
Adj u s t m e n t s  provi ded . . overhang,  latera l  a n g le, h e i g h t  
F i n i s h  a n d  e n g i n e e r i n g .  exce l l e nt/very g o o d  
E a s e  of assem bly/sett i n g  u p/ u s e .  exce l l en t/ very g ood/very g o o d  
Fr ict ion :  typ ica l  l a t e ral/vert i c a l .  2 5 mg/ less t h a n  1 O m g  
Bias c o m p e n s a t i o n  m e t h o d  . w e i g h ted l e v e r  
B ias force: r i m/ c e n t re (set  to 1 . 5 g  e l l i pt i cal )  260 m g/2 2 0 m g  
D o w n  force c a l i b rat ion error: 1 g/2 g .  +0 . 0 5 g / +0 . 0 5 g  
C u e  d ri ft!S m m  ascent/descent .  n e g l i g i b le/0 . 5 sec/2 . 2 secs 
Arm res o n a n ces good 
S u bject ive sound q u a l ity . good++ 
Lead capacitance/damping method . 95 pF/f l u i d  damping opt ional  
Est i mated typ ical  purch ase pr ice . . £ 1 20 

G E N ERAL DATA Tonearm 
Approx i m at e  effective mass i n c  screws,  ex c l  cartr i d g e . 1 2 . 5 g  
Type/ mass o f  heads h e l l  

u n i versa l  d e t a c h a b l e  o n  accessory ' S' t u be/ 9 g  
G e o m e t r i c  accu racy . . exce l l e n t  
Adj u s t m e n t s  provided t i l t, ove rhang ,  h e i g h t  
F i n i s h  a n d  e n g i n e e r i n g .  exce l l e nt/very good 
Ease of assem b l y/sett i n g  u p/ u s e .  exce l l e n V very good/very good 
Frict ion:  typical lateral/vert i c a l . 50 mg/less t h a n  1 O m g  
B i a s  c o m p e n s a t i o n  m e t h o d  . . . . . . .  weig h ted lever  
Bias force:  r i m/centre ( s e t  to 1 . 5 g  e l l i pt i ca l )  300 m g/2 8 0 m g  
Downforce c a l i brat i o n  error: 1 g/2 g  +0 . 0 2 g/ - 0 . 0 5 g  
C u e  d r i ft/B m m  asce nt/descent .  n e g l i g i b le/0 . 5 sec/2 . 0 secs 
Arm res o n a n ces . fair ly good 
S u bject ive s o u n d  q u a l ity . . . good 
Lead capacitance/damping method . 9 5 p F/f lu id damping opt ional  
Est imated typical  p u rc h a s e  pr ice. . . . £ 1 2 0 

G E N ERAL DATA AT 1 0 1 0  
Approx i m ate effective m ass i n c  screws, e x  c l  cartr idg e .  1 6 g 
Type/ mass of headshe l l . . . . . . .  u n iversal  detachable/ 1 1 g 
Geometr ic  accu racy . exce l l e n t  
Adj u s t m e n t s  provid ed . ove rhang,  t i l t ,  h e i g h t  
F i n i s h  a n d  e n g i n e e r i n g . . . . .  exce l l e nt/very good 
Ease of assembly/sett i n g  u p/ u s e .  exc e l l en t/very good/very good 
Fr ict ion:  typ ica l  lateral/vert i c a l .  . 30 mg/less t h a n  1 0 mg 
Bias c o m p e n sati o n . weighted lever  
Bias force:  r i m/centre (set  to 1 . 5 g  e l l i pt ical )  . 380 m g/3 2 0 m g  
D o w n  force c a l i b ra t i o n  error: 1 g/2g . .  -0 . 1  g/-0 . 0 5 g  
C u e  d r ift/8 m m  asce n t/descent  . s l ig h t/0 . 5 sec/2 . 3 secs 
Arm res o n a n ces fa i r ly  good 
S u bject ive sound q u a l i ty .  good+ 
Lead capacitance/ d a m p i n g  m e t h od 

9 5 p F/ s o m e  var iab le  c o u n t e rwe i g ht decou p l i n g  

Est i m ated typ ica l  purchase pr ice . . . . . . . .  £ 1 60 

20 Hz 50 100 200 

Arm resonan ces, fixed fig h t  coun terweig h t, A T  
1 1 00. 

5k 

Arm resonances, tig h t  damping, A T1 0 1 0. 
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Vibra tion tra n smitted via AT1 1 00 measured on 
L ogic a rm boa rd. 

� - · 
20 Hz 50 100 200 500 1k 2k  5k 10k 20k 

Arm resonances, loose da mpin g, A T1 0 1 0. 

I : --:-1 .  
20 Hz 50 10\1 200 � 1k 

Arm resonances, 'S' version 
weigh t. 

2k icik' 20k 
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Featu res a n d  des ign  
Brief ly m e n t i o n e d  i n  t h e  l ast issue, t h e  1 700 h a s  
now bee n i n  f u l l  prod uct ion f o r  s o m e  t i m e, 
sport i n g  a n  i m poss i b ly  t h i n  l o o k i n g  t o n earm p l u s  
B& O  p l u g- i n  c a rt r i d g e. I n  m a n y  respects i t  
represe nts a deve l o p m e n t  f r o m  t h e  esta b l i s h e d  
2200/ 1 5 00 m o d e l s  w h i c h  w e re stro n g l y  recom
mended in prev i o u s  e d i t i o n s, using the same 
u l t ra- l i g h t  a l loy p l atter (0 .45 kg) w i t h  s u p po rt 
patc hes of sprayed nextel s u ede pai nt ,  b u t  n o  
m at proper. 

T h i s  automat ic  deck offers two speeds via p u s h  
b u t t o n  controls .  M a n u a l  t rack se lect i o n  is  a l s o  
poss i b l e  by pus h i n g  t h e  cued- u p  t o n earm,  b u t  a s  
t h e  seq u e nces a re ot h e rwise ' h a n d s  f ree' n o  
f i n g e r  l i ft is  prov ided.  The cartr idge f r o m  t h e  20 
ser ies is  f i t ted w i t h  a n o n- detac h a b l e  s p h e rica l  
t ipped d i a m o n d  sty l us, a n d  comes co m p l ete with  
a cal i brat i o n  c e rt i f i cate. 

The 1 700 is  b e l t- d riven from a s m a l l  DC motor, 
a n d  an effect ive g ravity/ l eaf spr ing s u s p e n s i o n  
based on a l ig h t  s t e e l  sheet s u bchassis  is u s e d. 
Physical  exa m i n at i o n  showed that t h e  arm was a 
very l i g h t  structu re, with  vert ica l  k n ife edge 
beari ngs,  t h e  w h o l e  a l most l oosely f i t ted by 
g ravity i n  its m o u n t i n g  p i l lar  asse m b l y. I n  rep re
sent i n g  t h e  a n t it h es is  of t h e  u s u a l  stre n g t h  a n d  
r ig id ity expected of a ton earm, it  w a s  part i c u l a rly  
i n t e rest i n g  to i n vest igate its son ic  pe rfor m a nce. 

La b resu lts 
Wh i l e  the l ig h t  p l atter offe red l i t t le  pote n t i a l  for 
e i t h e r  s u p p o rt or  d a m p i ng,  req u i ri n g  the ' X 1 ' 
sca l e  to i l l u s t rate its ' t ra n s i e n t  res pon se', it was 
rat h e r  better beh aved t h a n  t h at of t h e  m uc h  m o re 
costly 8000,  pres u m a bly  because t h e  nextel 
patc hes did contact at l east som e of the d i sc 
s u rface a rea. 

REVISED AND R E P R I NTED 

The t u rn t a b l e  started u p  ra p i d l y, a n d  t h e  
automat ic  cyc l e  w a s  very q u i c k  to e n g a g e  t h e  
lead i n g  g rooves. W o w  a n d  f l utter  w a s  l ow i n  D I N  
peak-we ig hted form,  b u t  was n ot s o  c l e a n  u n
weig hted,  s u g g e st i n g  t h at it m i g ht have b e e n  
opt i m ised for t h e  s p e c i f i c a t i o n .  Speed s l owi n g  
u n d e r  l o a d  w a s  a t r i f l e  h i g h  a t  0 . 5 % ,  b u t  t h e  
torq u e  was m o re t h a n  s u ff i c i e nt f o r  t h e  cart r i d g e  
s u p p l i ed.  R u m b l e  w a s  f i n e, a n d  bett e r  t h a n  for  
prev i o u s  d e s i g ns.  

The arm proved to be we l l  adj u sted w i t h  
res pect  to  f r i ct i o n  a n d  b i as, a n d  s u i ted to  
t rac k i n g  i n  t h e  1 . 5 to 2 .0g ran g e. Effect ive mass 
was very l ow at a n  est i mated 6 . 5 g  inclu ding t h e  
cart r i dge,  en dowi n g  t h e  c o m b i n a t i o n  w i t h  a 
st a b l e  s u bs o n i c  res o n a n c e  i n  t h e  preferred 
ran g e  ( 1 2 . 5  H z) w e l l  c lear of the s u bchassis  
m o d es at a p p rox i m at e l y  5 H z.  

P l otted u s i n g  i ts  own 20S cart r i d g e  str ict ly 
spea k i n g  the arm res o n a n ce c u rve is n ot com
para b l e  w i t h  the ot h e rs; b u t  i t  does n evert h e l ess 
g ive s o m e  idea of the arm's b e h av i o u r. The 
pote n t i a l  pro b l e m  a re a  betwee n 200 a n d  600 H z  
def i n e d  b y  t h e  l o w  a r m  r ig i d ity h a s  been s k i l f u l l y  
s u p p ressed, a n d  i n  t e r m s  o f  t e r m i n a t i o"n a n d  
d a m p i n g  a s  we l l  as res o n a n ce t h e  g raph looks 
good,  offe r i n g  a n  i m p rove m e n t  over  t h e  8000 i n  
fact. 

The g ra p h s  a l so s h ow that  t h i s  m o d e l  is  m uc h  
bette r  t h a n  ave rag e o n  g r o u n d s  o f  aco ust ic  a n d  
v i b rat ion i s o l at i o n, c o n f i rm i n g  t h e  q u a l ity o f  t h e  
s i m p l e  s u bc h as s i s  d e s i g n .  

So u n d  q u a l ity 
Ex h i b i t i n g  e x c e l l e n t  s h o c k  res i s t a n c e  a n d  
acoust ic feedback b e h a vi o u r, t h e  1 700 was a 
l i t t l e  above ave rag e for i ts pr ice c l ass overa l l .  T h e  
s u bject ive c h a racter w a s  softer  a n d  l e s s  w e l l-

foc used t h a n  t h e  8 0 0 0 ,  a n d  a l t h o u g h  free of 
u n p l easant  co l orat i o n  or e m ph as is, it s e e m e d  
s o m e w h a t  m u d d led ,  c o m p l ex m ater ia l  not be i n g  
we l l  separated i n  t h e  stereo stage. I m pact a n d  
a m b i e n c e  were a l so l a c k i ng .  

Conc lus ion  
T h i s  t ri m  a u t o m a t i c  p l ay e r  has t a k e n  t h e  g o a l  o f  
c o m p o n e n t  l i g h t n ess too far, a n d  despite contro l 
of reso n a nce a n d  f i n e  i s o l a t i o n  t h e  s o u n d  d i d  n ot 
c o h e re to t h e  exte nt  w h i c h  is poss i b l e  w i t h  m o re 
s u bsta n t i a l  a n d  r ig i d l y  c o n structed systems. lt i s  
h oweve r worth reco m m e n d a t i o n  at i ts  mod est 
pr ice, especi a l l y  for  a B&O matc h i n g  system.  lt 
wi l l  s u rv ive a d v e rs e  e n v i ro n m e n t s  a n d  t h e  
i n c l u d e d  cart r i d g e  i s  a l s o  t o  i ts adva n tage. Disc impulse tra nsmission, s tandard X 1. 

G E N E RAL DATA 
Motor Section 
Typ e .  
P latter  mass/ d a m p i n g  ( o u t e r  p l atter) 
F i n i s h  a n d  e n g i n e e r i n g .  
Type o f  m a i n s  l ead/co n n ect i n g  l e a d s . 
Speed o pt i o n s .  

I n t e g rated T u r n t a b l e  

b e l t  d rive, f u l l y  a u t o m a t i c  
0 . 4 5 kg/fa i r  

. v e ry good/good 
2 core/ D I N  

Wow a n d  f l u t t e r  ( D I N  p e a k  wtd s i g m a  2 ) . 
33/4 5 r p m  

. 0 .08% 
. 0 . 1 4%/0. 1 6% 

-0. 1 %  
< 0 . 1 5%/ -0 . 5% 

Wow and f l utter ( L I N  peak wtd 0.2-6 Hz/6-300 Hz) . 
Absolute speed error . 
Speed d rift 1 h o u r/ l oad v a r i a t i o n  . 
Start up t i m e  to a u d i b l e  sta b i l i s a t i o n  
R u m b l e: D I N  B w t d  L! R av ( s e e  spectru m) . 
Arm Sect ion 
Approx i m ate effective mass i n c  screws 
Type/ mass of heads h e l l .  
Geometr ic  accu racy . 
Adj u s t m e n t s  provi d e d . 
Fi n i sh a n d  e n g i ne e r i n g  
E a s e  of asse m bly/sett i n g  u p/ u s e  . 
Fr ict ion :  typ ica l  latera l/vert i c a l .  
B i a s  com pensat ion m e t h o d .  
B i a s  force: r i m / c e n t re ( s e t  to 1 . 5 g  e l l i p t i c a l) 
Downforce c a l i brat i o n  e r r o r. 1 g/2 g . 
C u e  d ri ft/8 m m  ascent/ d e s ce n t . . 
Arm resonan ces 
D a m p i n g  method . 
System as a whole 

. < 1 . 5 secs 
. -7 5 d B  

S i z e/ c l e a ra n c e  f o r  l i d  r e a r  . .  4 4 . 0 ( w) x 3 3 . 0 ( d) x 9 . 5 ( h)/ n ot req u i re d  
E a s e  of u s e  . e x c e l l e n t  
Ty p ica l  a c o u s t i c  breakt h r o u g h  a n d  reso n a n c e s  . . . . . .  v e ry g o o d  
S u bject ive s o u n d  q u al i t y  of c o m p lete syste m . a b o v e  average 
Hum l evel/aco u s t i c  feedback . . . . . . . .  very g ood/exce l l e n t  
V ibrat ion s e n s it iv i ty/ s h o c k  res istan c e . . . .  ve ry good/ve ry g o o d  

Est i m ated typ ical  p urchase pr ice . . £99 

Arm resonances, 8& 0 2 0 S  cartridge. 

Rumble (0-5 0 0 Hz fin): a b o ve, electrical  only; 
belo w, total. 

Breakthrough (0-500 Hz fin) : abo ve, acoustic; 
below, vibra tion. 



Beogram 
Bang and O l u fsen ( U K) Ltd , Eastbrook Road, G loucester G L4 7 D E  
Tel (0452) 2 1 591  

R e p l a c i n g  t h e  p rev i o u s l y-reviewed 8000, the 
8002 i n corporates a n u m ber of s i g n i f i ca n t  
i m provements .  There i s  a ' remote contro l '  
term i n a l  a t  t h e  rear w h i c h ,  v i a  a s i n g l e  cab le ,  
l i n ks both aud io  s i g n a l s  and contro l  fac i l i t i e s  
t o  a matc h i n g  B &O receiver, a n d  a n eat i n fra 
red remote c o n t ro l  s u p p l ied with the rece iver 
a l l ows com p l et e  command of the t u rntab le .  
The deck of  co u rse com p l ements t h e  e legant  
and u n i f ied Scan d i n av i a n  sty l i n g  of  t h e  other  
B&O c o m p o n e n t s .  

The 8002 i s  an automat i c  p l ayer w i t h  p h oto
e l ec t r i c  s e n s i n g  of  record presence and s ize -
hence,  on t h e  remote, f u n c t i o n s  of start ,  stop 
and pau se/c u e  l i f t ,  are al l  t h at i s  req u i red .  The 
centra l  contro l  i n terface in  t h e  rece iver w i l l  
a lso accept data from t h e  t u rn t a b l e  w h e n  
operated m a n u a l l y .  W i t h  t h e  r e m o t e  d i scon
nected,  t h e  t u rn t a b l e  may be ope rated i n  a 
conve n t i o n a l  m a n n e r  w i t h  a D I N  to p h o n o  
a u d i o  a d a p t o r  lead .  

Other  s a l i e nt feat u res i nc l u d e  m i c ro p ro
c e s s o r  c o n t r o l  v i a  B & O ' s v e r s a t i l e  a n d  
ergo n o m i c a l l y  a n g l ed touch-button pane l .  Two 
speeds are ava i l ab l e ,  w i t h  i n crementa l  p i t c h  
var iat i o n  m o n i tored by a l arge t h ree d i g i t  L E D  
d i s p l ay .  R e p e a t  p l a y i n g  may a l so be s e l ected 
u p  t o  a max i m u m  of n i n e t i mes,  w h i l e  the arm 

� is servo c o n t ro l led with touch-button c u e i n g

and proport i o n a l  a r m  t raverse. M o s t  i m portant  
perhaps i s  t h e  s u p e r b l y  exec uted s u b- c h a s s i s  
syst e m ,  based o n  a near-perfect p e n d u l u m  
s u s p e n s i o n  w i t h  adj u s t a b l e  l eaf s p r i n g s .  A 
heavy steel  s u b- c h a s s i s  p l ate prov i d e s  t h e  
f o u n d a t i o n  for  t h e  d r i ve a n d  a l so t h e  com p l ex 
arm assem b l i es .  

The d i rect-d r i ve motor  s y s t e m  a p p l i e s  p o w e r  
v i a  m a g n e t i c  eddy c u rrents i n d uced i n  a n  
a l u m i n i u m  d r u m  l ocated beneath t h e  p l atter ,  
speed be i n g  u n d e r  f u l l  servo contro l .  The 
p l atter  has been c o n s i derab ly  rev i sed by 
compar ison w i t h  e ar l i e r  m o d e l s  and t h e  oft
c r i t i c i s e d  h a r d  p l a s t i c  r i b s h av e  b e e n  
s u p p l anted by a p l atter  w i t h  t h i n  f i l m  N exte l  
pads for s u p po rt a n d  photo e l ectr ic  detect i o n .  
These are j u st 0 . 1 5 m m  h i g h  a n d  p rov i d e  a g ood 
non-scrat c h  i nterface with t h e  d i sc,  res u l t i n g  
i n  m u c h  i m p r o v e d  r e c o r d  c o n t a c t  a n d  
d a m p i n g .  B & O  c l a i m  t h e  p l atter  i s  d e l i berat e l y  
l i g h t  (0.6kg) so t h at t h e  record d a m p s  t h e  
p l atter ,  a n d  vice-versa.  

The tonearm i s  an u l t ra low mass d es i g n  o f  
i nt e g rated concept  a n d  m a t c h e s  B & O ' s  new 
ran g e  of q u a l i t y  l i g h t w e i g h t  cart r i d g e s .  The 
model  f i tted in  fact we i g h s  j u st 1 .6g - i t  i s  a 
detac h a b l e  cart r i d g e ,  to be rep l aced e n t i re l y  
w h e n  t h e  sty l u s  i s  worn or  damaged . Tota l  
effect i ve m a s s  w i t h  c a rt r i d g e  i s  a l i t t l e  u n d e r  

7 g .  Th i s  i nt e g r at i o n  res u l t s  i n  foo l p roof i n st a l 
l a t i o n ,  correct geometry and proper sty l u s  
com p l i a n ce-t o n earm compat i b i l i ty ,  w i t h  t h e  
s u b so n i c  r e s o n a n c e  p l aced i n  t h e  i d e a l  
1 2- 1 4 H z  r a n g e  p ro v i d i n g  e x c e l l e n t  w a r p  
i m m u n i ty .  T h e  t o n earm i s  a l i near  or  para l l e l  
t rack i n g  d es i g n ,  t raverse prov i ded b y  a n e a r
s i l e n t  s e rvo c o n t ro l l ed l ea d s c rew.  P h oto
e l ectr ic  detect i o n  of  t rack i n g  angle h o l d s  
errors to a m i n i s c u l e  ± 0.04 d e g  or  l e s s ,  a n d  
b i a s  c o m p e n sat i o n  i s  n o t  req u i red .  T h e  box
beam arm t u be is c o n s t r u cted of  h ard d rawn 
b rass wh ich  g ives sat i sfactory r i g i d i ty  d e s p i t e  
i s  pen c i l - l i ke t h i n n e s s .  

The cart r i d g e  m u st be assessed i n  t h e  
context of  i t s  i n c l u s i o n  i n  t h e  i nteg rated 
t u rn t a b l e  package. T h e  8002 i s  f i tted w i t h  t h e  
to p l i n e  MMC2 (t h e  M M C 1  i s  o n l y  a se l ected 
vers i o n  of  t h i s) ,  a brand new B&O des i g n  with a 
h o l l ow s a p p h i re c a nt i l ever.  l t  u ses a sem i - l i n e
contact ,  g r a i n - o r i e n t ated naked sty l u s  t i p  of  
very low t ip  m a s s ,  t rac k i n g  c o n f i d e n t l y  at j u st 
1 g down force.  20 Hz to 20kHz is s p ec i f i ed 
w i t h i n  ± 1 .5 d B ,  w i t h  a red uced sen s i t i v i t y  t o  
l oad and t e m perat u re,  b y  c o m p a r i s o n  w i t h  
ear l i e r  vers i o n s .  Separat i o n  i s  q u oted as 25d B 
m i n i m u m  at 1 k H z  a n d  better t h a n  20d B from 
50 Hz to 1 5k H z .  

Lab report 
T h e  8002 p roved to h ave an exce l l en t  motor  
sect i o n  with  textbook l eve l s  of  wow and f l utter ,  
a n d  u n w e i g hted wow. Speed was accu rate and 
freed o m  from speed var i at i o n  u nder  load was 
f i n e .  Start- u p  t i m e  was,  i nconseq u e n t i a l l y ,  
average a t  2 . 5  sec o n d s .  D I N  B r u m b l e  w a s  l o w  
at - 77d B ,  w i t h  n o  motor  h a r m o n i c s  v i s i b l e  
a n d  j u st a t race of  200 H z  m a i n s  s u p p l y  break
t h ro u g h .  As test i f ied by the i m p u l s e  p h oto ,  
d i sc d am p i n g  was effect ive,  a res u l t  vast l y  
better  t h a n  p rev i o u s l y  att a i n e d .  T h e  a r m  
co l l ected a l i st o f  'exce l l e n t s '  f o r  geomet r i c  
a c c u r a c y ,  f i n i s h ,  e n g i n e e r i n g ,  e a s e  o f  
asse m b l y ,  sett i n g  u p  a n d  u s e .  Cue rate was 
safe a n d  rap i d ,  m i n i m i s i n g  record d a m a g e .  

H owever, most  arm parameters co u l d  not  be 
meas u red d u e  t o  the servo contro l  a l t h o u g h  
t h ey cou l d  be i n ferred f r o m  t h e  exce l l e n t  
t rack i n g  perfo rmance of  t h e  cart r i d g e  at a 1 g 
down force.  An i n s e n s i t ive arm wo u l d  not a l l o w  
t h i s  h i g h  s t a n d a r d .  Arm reso nances were 
p l otted w i t h  the s u p p l i ed c a rt r i d g e s ,  t h e  
behav i o u r  i n d i cated be i n g  a bove ave rage i n  
v i ew of t h e  m a i n  energy cont i n u i t y  t h r o u g h  t h e  
s pect r u m .  l t  w a s  n o t  free o f  brea k u p ,  t h i s  
beg i n n i n g  as l o w  as 200 H z  w i t h  f u rt h e r  modes 
at 350 Hz, 800 Hz,  1 k H z  a n d  2 .5kHz,  a n d  t h e s e  
w e r e  j u st s u f f i c i e n t  t o  i m pose s m a l l b l i p s  o n  
t h e  steady state freq u e n cy res ponse of  t h e  
cart r i d g e .  

continued on page 66 
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Charts above characterise general turn table 
behaviour. See text for commen tary on these 
results, see Technical In troduction tor 
explana tion of tes t  techniques 



� BEOGRAM 8002 con tin ued 

P r o v i n g  v e r y  g o o d  o n a c o u s t i c  
b r e a kt h ro u g h ,  a n d  e x c e l l e n t  a s  reg a rd s  
v i brat i o n  res i stance a n d  feedback marg i n ,  t h e  
deck a l so demonstrated o ut s t a n d i n g  shock 
i m m u n i t y .  The cart r i d g e  d e l i vered a good 
performance on th is  abbrev i ated eva l u a t i o n  ( i t  
w i l l  be rev i ewed f u l l y i n  a f u t u re H i · F i  Choi ce) 
w i t h  t h e  response meet i n g  ± 1 .5d B l i m i t s  as 
s pec i f i ed from 35Hz to 20kHz,  havi ng an 
i m p ressive ly  u n i form treble range.  M i d-band 
separat i o n  reac hed 34d B b u t ,  on t h i s  test at  
l e a s t ,  w a s  c u rt a i l e d s o m e w h at at  h i g h  
f req u e n c i es .  

S o u n d  q u a l ity 
A u d i t i o ned com p l ete w i t h  cart r i d g e ,  the 8002 
att a i ned a s u bstan t i a l l y  good stand ard even by 
c o m p a r i s o n  w i t h  a u d i op h i l e  exot ica u s i n g  
c o s t l y  m o v i n g - c o i l  c a r t r i d g e s .  F i r s t  
i m press i o n s  were o f  a con f i d en t  and f i r m  
p resentat i o n  w i t h  g o o d  t i m i n g  and p i t c h ,  p l u s  
a t u n e f u l  art i c u late b a s s  l i ne .  S u rfaces were 
q u i eter  t h a n  u s u a l ,  wh i l e  the m i d range was 
wel l p rojected with good det a i l  and stab le  
stereo foc u s i n g .  S l i g h t  mid ' h o r n i ness '  or  
hardness was noted,  b u t  t h e  treb l e  d id  not  
d raw att e n t i o n  to i t s e l f ,  a n d  was s l i g ht l y  
d e p ressed or  ' l a i d  back'  - n ot a b a d  t h i n g  w i t h  
s o m e  record s !  Stereo s t a g e s  w e r e  w e l l 
rendered w i t h  prom i s i n g  d e p t h  and a m b i ence.  

Conclusion 
After years of perso n a l  c a m pa i g n i n g  for B&O 
to ref i n e  t h e i r  tangent i a l  p l ayer part i c u l a r l y  
w i t h  respect to t h e  p l atter ,  I am p l eased to say 
the 8002 has f i n a l l y  done the t r i c k .  A h i g h  
q u a l i t y ,  foo l p roof automat i c  p l ayer,  i t  deserves 
s e r i o u s  atte n t i o n .  V i ewed as a package t h e  
p r i c e  i s  rea l i st i c ,  the s o u n d  q u a l i ty  good 
overa l l  and part i c u l a r l y  acceptab le  as regards 
p i t c h ,  t i m i n g  and bass q u a l i t y .  8&0 a f f i c i o n 
ados a n d  i n d eed o t h e rs c a n  con f i d e n t l y  
c o n s i d e r  t h i s  e legant  c reat i o n ,  as t h e  8002 
w i n s  a recom m e n d a t i o n  t h i s  year. 

Note: Our sample 8002 was supplied well head 
of first production in order to meet dea dlines 
for this issue. We have since learned tha t the 
main resonance modes in the tonearm have 
responded to the applica tion of damping. A 
very similar belt-drive version is soon to be 
released - the 6002 a t  £295 and the non
rem o te con trol TX which gives the user the 
choice of  any 8&0 cartridge, being supplied 
without cartridge at £ . On the basis of our 
previous experience with 8 & 0  belt drives, 
these models should also be worthy of  
recommenda tion. 

G E N ERAL DATA I n teg rated turntab le  ( i nc .  cart r idge) 
Motor Section 
Type . . . . . . . . . . . .  f u l l y  automat ic ,  l i n ear-track i n g ,  d i rect dr ive 
P latter  m ass/d a m p i n g . . . 0.6kg/good 
F i n i s h  and e n g i neer ing . . . . . . . . . . . . . . . . .  exce l len t/exce l len t  
Type  of ma ins/connect ing  lead s .  . . .  2-core/5-p i n  D I N  
Speed opt ions  . . . . . . . . . . . . . . . . . . . . . . . . .  var iab le ,  33/45 rpm 
Wow and f l u tter  (DIN peak wtd, s igma 2) . . . . . . . . . . . . . .  0 .05% 
Wow and f l utter ( L I N  peak wtd 0.2-6 Hz/6-300 H z) 

less than  0.06 % /0.05 % 
Absolute speed erro r .  . . . . . . . . . . . . . . . . . . . . .  - 0.05% 
Speed d r i ft ,  1 hour/ load variat ion  . . . . .  less than  0.05 % / - 0. 1 % 
Start-u p  t i m e  to aud ib le  stab i l i sat ion . . . . . . . . . . . . . . .  2 .5  secs 
R u m b le ,  DIN B wtd UR average (see spectrum)  . . . . . . .  - 77 d B  

Arm Section 
Approx i m ate effect ive mass, inc screws, ex c l  cartr idge . . .  5.2g 
Type/mass of headshe l l  . . . . . . . . . . . .  spec i a l ,  non-detachab le  
Geometr ic acc u rac y .  . . . . . . ' . . . . . . . . .  exce l lent  
Adj ustments prov ided . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  none 
F i n i s h  and e n g i neer ing . . . . . . . . . . . . . . . . .  exce l len t/exce l l ent  
Ease of  asse m b l y/set t ing -up/use 

exce l l ent/exce l i e n  t/exce l lent  
Fric t ion ,  typ ica l  latera l/vert ica l  . . . . . . . . . . . . . . . . . . . . . . . .  N/A 
Bias compensat ion method . . . . . . . . . .  N/A 
Bias force, ri m/centre (set to 1 .5g e l l i pt i cal ) . . . . .  N/A 
Down force c a l i brat ion  error, 1 g/2g . . . . . . . . . . . . . . . . . . . .  N/A 
Cue drift ,  4mm ascent/descent . . . . . . .  none,  0 .3 secs/0.8 secs 
Arm resonances . . above average 
Subject ive sound q u a l i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
lead capacitance/damp ing  method . . . .  -/none 

System a s  a whole 
Size/c learance for lid rea r .  . . .  49(w) x 38(d) x 8 .5(h)/none 
Ease of  use . . . .  exce l len t  
Typ ica l  acoust ic  breakthrough and resonances . . ve ry  good 
Subject ive sound q u a l i ty  of complete syste m . . . . . .  good + 
H u m  level/acoust ic  feedback . . . . . . . . . . . .  very good/exce l lent  
V ib rat ion sens iv ity/shock res istance . . . . .  exce l l ent/very good 
Est i m ated typ ica l  p u rchase pr ice . . . . . .  £450 
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H ayden Laborator ies Ltd , Hayden House,  C h i l tern  H i l l ,  Cha l font  St Peter, Ge rrards Cross, Bucks 
Te l (028 1 3) 88447 

F i rst i m p ress i o n s  of t h i s  rev i sed sta l wart were 
none too prom i s i n g  a n d  l i t t l e  hope was h e l d  
o u t  f o r  i t s  s u ccess i n  o u r  com pet i t i ve context .
B u t  as test i n g  p roceeded i t  g a i ned g ro u n d ,  and 
after t h e  l i sten i n g  sess i o n s  v i rt u es were n o  
l o n g e r  i n  d o u b t .  

A c l ass ic  s p r i n g - s u s p e n d ed t u rn t a b l e  u s i n g  
a f l a n g ed stee l d e c k p l atelc h a s s i s ,  t h e  505 i s  a n  
i nexpens ive d e s i g n  w h i c h  now comes f i t t e d  
w i t h  a p rom i s i n g  Ortofon L M 1 0  cart r i d g e .  F o r  
t h e  l atest vers i o n  t h e  arm c o u nt erwe i g h t  h a s  
b e e n  s i m p l i f i ed to red uce s p u r i o u s  reso n 
a n c e s ,  wh i l e  t h e  s u s p e n s i o n  s p r i n g  com p l i 
ance h ad a lso been lowered,  a n d  a s u pe r i o r  
f l at type of mat f i t t e d .  

Be l t -dr iven from a 1 6  p o l e  s y n c h rono u s  
motor t h e  505 i s  f i tted w i t h  var i - p i t c h  speed 
contro l .  The motor  p u l l ey i s  m u l t i l o bed a n d  
m a y  be expanded or  cont racted b y  m i l d  
deg rees to prov i d e  f i n e  p i t c h  var iat i o n .  

S i nce i t  c a m e  f i tted w i t h  a wort h wh i l e  c a rt 
r idge,  reap i n g  the benef i ts of  t h e  low-mass 
i ntegrat ion of  the cart r i d g e  and spec i a l  arm 
f i x i n g ,  t h e  p l ayer was assessed as a compl ete 
u n i t .  Used i n  t h i s  way, t h e  arm effect ive mass 
i s  a low 5g,  com p l ement i n g  t h e  Concorde-st y l e  
cart r i d g e .  D u a l  h ave a l ways p rod u ced arms 
with  h i g h er t h a n  average sen s i t i v i t y  and t h ey 
h ave not s k i m ped on t h i s  one .  A l t h o u g h  o f  
rat h e r  l i g h t  c o n s t r u ct i o n ,  t h e  d e s i g n  i s  r i g i d ,  
w i t h  l o w  fr ict i o n  a n d  exce l l ent  bea r i n g  adj u st
ment  free of  p l ay, w h i l e  bot h down force and 
b i a s i n g  are we l l executed .  

Lab report 
P l atter  mass has been s l i g h t l y  red u ced for  t h i s  
l atest 505 b u t  t h e  i m p roved mat has res u l ted i n  

better  record d a m p i n g  a n d  term i n a t i o n ;  a l l  
t ra n s i e n t s  decay m o re q u i c k ly. Wow a n d  f l ut ter  
was f ine  on th is  sam p l e ,  w i th  b a l anced res u l t s  
f o r  t h e  separate com po n e n t s .  S p eed error was 
n eg l i g i b l e  and s l o w i n g  u nd e r  l oad s m a l l at 
0 .2 % ,  w i t h  start- u p  average at 2 .3  seco n d s .  

R u m b l e  was however j u st  sat i sfactory a n d  I 
fee l it co u l d  a n d  s h o u l d  h ave been i m p roved 
t h e  505 h a s  been border l i ne on r u m b l e  for  
some years now. T h e  p l atter  bea r i n g  a l o n e  
m e as u red - 78d B,  t h e  poorer res u l t  ent i re l y  
t h e  fau l t  of  t h e  m o t o r  v i b rat i o n  breakt h ro u g h .  

T h e  arm's bas i c  parameters measu red very 
we l l ,  w i t h  low f r i ct i o n ,  s e n s i b l e  b i a s i n g  a n d  
reaso n a b l y  accu rate d o w n f o rce c a l i brat i o n .  As 
noted prev i o u s l y  the reson ance g ra p h  i l l u st
rates a f a i r l y  w i l d  b e h av i o u r, the p lot taken t h i s  
year w i t h  t h e  cart r i d g e  s u p p l i e d .  T h e  300 Hz 
m o d e  eas i l y  i m poses i tse l f  o n  both t h e  f re
q u e n c y  res ponse a n d  t h e  crosst a l k  c u rve of  
the attached cart r i d g e, w h i c h  i s  s h o w n  w i t h  
two l o ad i n g  co m b i n at i o n s ,  200 p F  and t h e  p re
fera b l e  450 p F. The D u a l  arm s u p p l ied 1 80 p F  of 
l ead capac i tan ce,  t o  w h i c h  the am p l i f i er 's 
c o n t r i b u t i o n  i s  added in pract ice .  

Ease of  u s e  was h i g h l y rated o n  g ro u n d s  of  
i t s  s e m i - a u t o m at i c  o p e r a t i o n .  V i b r a t i o n  
i s o l a t i o n  was certa i n l y  i m p roved a n d  att a i n ed 
a g ood standard ,  w h i l e  a c o u st i c  breakt h r o u g h  
was f a i r l y  good , feed b a c k  low, and s h o c k  
i m m u n i ty g ood . 

Sound q u a l ity 
W i t h i n  m o m e n t s  of  s t a rt i n g  the l i sten i n g  tests 
i t  was clear t h at the 505 s o u n d  h ad i m p roved 
d e s p i t e  the marg i n a l  r u m b l e  measurements ,  
a n d  the e n d  res u l t  was w e l l a bove average.  The 
stereo i mage was stab l e  a n d  q u i t e  wel l  
focused w i t h  s u rp r i s i n g  d e p t h  for  a deck at t h i s  
p r i ce .  T h e  overa l l  t o n a l  b a l a n c e  w a s  q u i te  
n e u t ra l  a n d  deta i l  was p resent  at both ex
t re m e s  o f  t h e  m u s i c a l  s p ect r u m  w i t h o u t  
ser i o u s  exagg erat i o n .  S o m e  m i l d  co lorat i o n  
w a s  noted , assoc i ated w i t h  t h e  a r m ,  and b y  
c o m p a r i s o n  w i t h  far  m o re cost l y  syst e m s  i t  
w o u l d  a p p e a r  t h at t h e  505 i s  a t r i f l e  ' l o u d '  a n d  
' bras h '. 

Conclusion 
Sel l i n g  at u n d e r  £80 i n c l u s ive o f  cart r i d g e ,  in 
i ts i m p roved form the 505 i s  an i m p ress i ve,  
easy to use a n d  f u ss-free t u rn t a b l e  system 
with a n u mber of  u s ef u l  f a c i l i t i es .  With a s l i g h t 
reservat i o n  concern i n g  motor  breakt h ro u g h ,  
t h e  u n i t  n o n e t h e l e s s  scores a f u l l  recom m e n d 
at i o n .  

G E N ERAL DATA I n tegrated t u rntab le  ( i n  c. cartr idge) 
Motor Section 
Type . . . .  semi -auto ,  belt d r i ve synchronous motor, s u bchassis 
Platter m ass/dam p i n g . . . . . . . . . . .  0 .8kg/above average 
F i n i s h  and eng i neer ing . . . . . . . . . . . . . . . . . . . .  very good/good 
Type of  ma i ns/connect i n g  leads . . . . .  2-core/phonos and earth 
S peed opt ions . . . . . . . . . . . . . . . . . . . . . . . . .  var iable ,  33/45 rpm 
Wow and f lut ter ( D I N  peak wtd, s i g m a 2) . . . . . . . . . . . . . .  0 .08% 
Wow and l l utter  (UN peak wtd 0 .2-6 H z/6-300Hz) . .  0.09 % /0.07% 
Abso lute  speed erro r .  . . . . . . . . . . . .  - 0.05% 
Speed dr i f t ,  1 h o u r/ load var iat ion . . . . . . . . . . . . .  0.05 % / - 0.2% 
Start-u p  t ime to a u d i b l e  stab i l i sat ion . . . . . . . . . . . . .  . 2 .3 sec 
R u m b le,  DIN B wtd LIA average (see spectrum) . . . . . . .  - 67 dB 

Arm Sect ion 
Approx i m ate effective mass, inc screws, excl  cartr idge . . .  * Sg 
Type/mass of  headsh e l l  . . . . .  detachab le ,  spec ia l  bracket/N/A 
G eomotr ic  accu racy . . . . . . . . . . . . . . . . . . . . . .  very g ood 
Adjustments provided . . . . . . . . . . . .  _ _  . . . .  overhang/offset
F i n is�. and e n g i neer ing . . . . . . . . . . . .  _ . .  very good/very good
Ease of  assemb ly/set t i ng -up/use . . .  very good/very good/good 
Fr ic t ion ,  typical lateral/vert ica l . . . . . . . . . . . . . . . . .  30mg/1 0mg 
B i as compensat ion method . . . . . . . . . . . . .  internal  spr ing 
B ias force,  r i m/centre (set to 1 .5g e l l i pt i ca l )  . . . . .  250mgl260mg 
Downforce c a l i brat ion error, 1 g/2g . . . . . . . . . . . .  + 0. 1 gl + 0. 1 g  
C u H  drilt ,  8 m m  ascent/descent . . . . . . .  none,  1 .5 secs/1 .7  secs 
Arrn resonances . . . . . . . . . . . . . . . . . . . . . . . . . . .  below average 
S u bject ive sound q u a l i ty . . . . . . . . . . . . . . . . . . . . . . .  average + 
Lead capacitance/da m p i n g  method 

1 80 p F/decou p led cou nterwe ight  

System as a whole 
S ize/clearance for l id rear . . . . .  43.5(w) x 36.5(d) x 1 3.5(h)/7.5cm 
Ease of  use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Typica l  acoust ic  b reakthrough and resonances . . . .  fa i r ly  good 
Su bjective sound q u a l ity of comp lete system . . .  average + + 
H u m  level/acoust ic  feedback . . . . . .  good/good 
V i brat ion  sens iv i ty/shock res istance . . . . . . . . . .  good/good 
Est i m ated typ ica l  pu rchase pr ice . . . . . . . . . . . . . . .  £80 
* with o u t  accessory mounting bracket
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Charts above chara cterise genera l  turn table 
beha viour. See text for commen tary on these 
results, see Technical In troduction for 
explan a tion of test techniques 
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D u n  lop  System Transcr ip t ion  Ltd , PO Box 9 ,  Troon ,  Scot land 
Te l (0563) 29777 

D u n  lop h ave d evoted con s i derab l e  effort to t h e  
d e s i g n  o f  a low-cost t rue s u bc h a s s i s  t u rn t a b l e ,  
benef i t t i n g  from t h e  exper ience w i t h  t h e i r  
or i g i n a l  Systemdek mode l .  B u i l t  i n  a n  u n u s u a l
cy l i n d r i c a l  f o r m  and lack i n g  a d u stcover, i t  
s u perf i c i a l l y  res e m b l es a s m a l l vers i o n  of  t h e  
D a i s .  The deck i s  b e l t  d r iven by t h e  u s u a l  
s y n c h ro n o u s  m o t o r, t h e  two- p a rt p l at t e r  
con s i st i n g  of a re i n forced p l as t i c  c e n t re d r u m  
o n  w h i c h  a p l ate g l ass p l atter  i s  located . A f e l t
m at i s  u s e d ,  t h e  d i sc c l am ped i f  so d e s i red by 
t h e  i n g e n i o u s  a n d  sec u re s p i n d l e  c lamp pro
v i ded.  Two s peeds are avai l a b l e, c h a n geover 
on the d o u b l e  crown p u l l ey be i n g  effected by
h a n d  w i t h  t h e  p l atter  removed . 

A l i g h t we i g h t  re i n forced s u bc h as s i s  i s  
e m p l oyed,  w i t h  t h e  arm m o u n t i n g  arranged a s  
an o u t r i g g er, provi d i n g  easy access f o r  c a b l e  
d res s i n g  a n d  mou n t i n g .  The s u bc h ass i s  i s  
s u s p e n d ed o n  t h ree com p l iant  s p r i n g s  a n d  
l evel l i n g  m a y  be d o n e  f r o m  above - more 
conven i e n t  t h a n  w i t h  those mod e l s  req u i r i n g  
t h e  removal of t h e  base p l ate. F u rt h e rmore,  
t h ree ext e r n a l  p l as t i c  feet a l low easy l evel l i n g  
o f  t h e  w h o l e  u n i t ,  w h i c h  i s  i m portant i n  v i ew of
the soft s u s p e n s i o n  w i t h  i t s  l o w  reson a n t  
f req uency - est i m ated at 2-3 Hz i n  t h e  d o m i n 
a n t  vert i ca l  mode.  Rotat i o n a l  freed om i s  we l l 
contro l led i f  t h e  arm leads a re we l l d ressed , 
t h o u g h  t h e  u n i t  does take rat her a ! o n g  t i m e  to 
sett l e  d own after a shock i m p u l se .  

Lab report 
Des p i t e  t h e  large s ize of t h e  i n i t i a l  d i sc 
i m p u l se t r a n s i e n t  w i t h  i t s  seco n d a ry ref l ec-

t i o n ,  the p u l se d i ed down q u i c k l y  after 30 
m i l l i seconds with l i t t l e  l o w  freq uency r i n g i n g  
t h e reafter. T h e  p l at t e r  h a s  a reaso n a b l e  m a s s  
of  2 . 1  kg,  and t h e  g e n e r a l  f i n i s h  a n d  e n g i ne
er ing were c o n s i d ered very good . Wow and 
f l u tter, D I N  peak w e i g h t e d ,  was f i ne ,  t h o u g h  
w i t h  t h e  l i near  w o w  f i g u re a t o u c h  on t h e  h i g h  
s i de .  i t  a l so r a n  a l i t t l e  s l o w, - 0. 4 3 %  (beware 
s l ower t e m po o n  AI B c o m p a r i so n s ! ) , a l t h o u g h  
i n  use t h i s  w i l l  not  m a t t e r  a g reat d e a l .  To rq u e  
w a s  f i n e  u n d e r  l o a d ,  a n d  r u m b l e  w a s  a l so good 
at - 74d B ,  t h i s  m a i n l y  att r i b u t a b l e  to motor
frame v i brat i o n  breakt h ro u g h  at 1 00Hz a n d  
200 Hz as s h o w n  o n  t h e  s pect rog ram. V i brat i o n  
res i stance w a s  exce l l e n t  a n d  aco u s t i c  break
t h ro u g h  very g o o d .  

Sound q u a l ity 
We were most i m pressed by the s o u n d  q u a l i t y  
o f  t h i s  mod e l .  l t  was f e l t  to o f f e r  a n e u t ra l  a n d
open s o u n d  w i t h  g o o d  t r a n s parency a n d
stereo depth  p l u s  f i n e  b a s s ,  g o o d  ' d r ive', attack 
a n d  dept h .  In  t h i s  respect i t  a p p roached t h e  
performance of  f a r  m o r e  cost l y  mode l s ,  a n d  
t h e  feed back i m m u n i t y  w a s  a l s o  i m press i ve .  
O n l y  t h e  s l i g htest  reservat i o n  w a s  exp ressed 
concern i n g  s u bject ive p i t c h  stab i l i ty, poss i b l y  
d u e  to t h e  very soft s u s p e n s i o n .  

Concl u s ion 
W h i l e  devo i d  o f  a cover t h i s  t u r n t a b l e  offers a 
remarkably h i g h  s o u n d  q u a l i ty  for t h e  p r i c e  
a n d  wou l d  do j u s t i c e  t o  a n u mber  of q u a l i t y  
tonearms.  W e  obta i ned g o o d  res u l t s  u s i n g  t h e  
L i n n  Bas i k  L VX a n d  A u d i o  Tech n ica A T1 1200 
for exa m p l e .  If y o u  l i ke t h e  look of  t h e  System
dek 1/, we can back yo u r  preference w i t h  a 
strong reco m m e n d at i o n .  

(No te: Dunlop h a ve indica ted tha t  they in tend 
to revise the suspension s tiffness to give a 
higher resona n t  frequency.) 

G E N ERAL DATA Motor u n i t  
Type . . . . .  m a n u a l ,  be l t-dr ive,  synchronous motor, subchass is  
P latter mass/dam p i n g . . . . . . . . . . .  2 . 1 5kg/good 
F i n i s h  and eng ineeri n g . . very good/very good 
Type of mai ns/con nect i n g  leads . . . . . . . . . . . . . . . . . . . .  3-core 
Speed opt ion s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33/45 rpm 
Wow and f l utter ( D I N  peak wtd,  s igma 2) . . . . . . . . . . .  0 .08% 
Wow and f l utter (L IN peak wtd 0.2-6Hz/6-300 Hz) . .  0 . 1 5 % /0.06 % 
Absolute speed erro r .  . . . . .  - 0.43% 
Speed dr i ft ,  1 hour/ load var iat ion  . . . . . .  sync h ronous - 0. 1 8 %  
Start-up  t i m e  t o  a u d i b l e  stab i l i sat ion . . . 3 .5  secs 
Rumb le ,  DIN 8 wtd UR average (see spectru m) . . . - 74 d B  
S ize/c learance f o r  l i d  rear . . . . . . . . .  43(w) x 3 1 (d) x 1 3.5(h)/none 
Ease of use . . . . . . . . . . . .  fa i r ly  good 
Typical acoust ic b reakt h ro u g h  and resonances . . . . .  very good 
S u bjective sound q u a l i ty of  complete system . . . . . .  very good 
Hum level/acoust ic  feedback . . . . . . .  very good/exce l l e n t  
V i b rat ion sens iv ity/shock res i stance . . exce l l ent/good 
Est i m ated typical pu rchase p rice . . . . . . . . . . . . . . .  £ 1 1 5  
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Charts above characterise genera l  turntable 
beh a viour. See text for commen tary on these 
results, see Technical In troduction for 
explana tion of test techniques 
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Dunlop Systemdek Ill 
D u n l o p  System Transcr ipt ion Ltd ,  P O  B o x  9,  Troon,  Scot land  
Te l (0563) 29777 

S i nce its i nt rod u c t i o n  t h e  Sys temdek has 
beg u n  to estab l i s h  i tse l f  f i rm l y  i n  t h e  q u a l i ty  
categ ory. The ear ly  m i n or teet h i n g  prob lems 
h ave l o n g  ago been sorted o u t ,  and a n u m ber  
of  deta i l  ref i n e m e n t s  h ave been made to
i m p rove the performance and the ease of 
a l i g n ment/set t i n g  u p  

Founded on a steel  p l ate ,  t h e  Sys temdek 
s u b c h a s s i s  h a s  an a l u m i n i u m  ext r u s i o n  
re i n forcement w h i c h  r u n s  beneat h t h e  m a i n  
bear i n g  t h ro u g h  to t h e  arm base. T h e  o r i g i n a l  
mode l s  were very soft l y  s p r u n g  i ndeed , w i t h  an 
est i m ated 3 . 8 H z  vert i c a l  and 3Hz l atera l  s u b
c h a s s i s  resonance,  and gave r ise to a l i g n m ent 
p ro b l e m s .  With t h e  h i g h  4 .8  kg p l atter  mass,  
t h i s  gave t h e  u n i t  a tendency to rock o r  sway 
f rom side t o  s i d e ,  res u l t i n g  in s l i g h t l y  h i g h  p u re 
wow read i n g s  a n d  some hand l i n g  s e n s i t i v i t y. 

I n  t h e  l ater  vers i o n ,  t h i s  s i t u a t i o n  has been 
i m p roved - by the s u b st i t u t i o n  of even m o re 
com p l i a n t  s p r i n g s !  At f i rst s i g h t  t h i s  m i g h t be 
expected to worsen matters,  but  i n  fact when 
p roper ly  adj u sted t h e  spr ings l ie  i n  a state  of 
g re a t e r  c o m p re s s i o n  a n d  are p h y s i c a l l y  
s h o rter. T h i s  c o n s i d erably i m p roved l atera l  
stab i l i ty, c o n f i rmed by t h e  low wow f i g u res in  
t h e  l ast HFC. A l i g n m ent  i s  made easi e r  by t h e  
use of s u rface m o u nted crosshead screws, 
l ocated ben eat h the top p l atter. 

T h e  fabr icated p l i nt h  i s  a we l l  d a m ped wood 
com p o s i t e  stee l st r u ct u re,  with open access 
for arm l ead d re s s i n g  beneath a detach a b l e  
a r m  board,  w h i c h  i s  secu red by t w o  socket 
head bolts.  I m p roved feet h ave been f i tted a n d  
c a n  be adj u sted for  l ev e l l i n g ,  w h i l e  t h e  l o w  
resonance l i d  i s  ret a i n e d .  The p l i nt h  i s  f i n i s h e d  
i n  a Nex tel s u e d e  type coat i n g .  

T h e  outer  p l atter  h a s  benef i ted from t h e  
ad d i t i o n  of  a so c a l l ed ' wave term i n at i o n '  r i n g :  
a h i g h  d e n s i t y  absorbent  ru bber i n sert f i t ted 
into t h e  r im.  T h e  dense l a m bswool f e l t  mat 
bonded i nto pos i t i o n  h a s  been ret a i ned,  b u t  i n  
pract i c e  i t  i s  e as i l y  e n o u g h  rem oved i f  
a l ternat ive mat types are d es i red .  Two speed s 
are p rov ided ,  u s i n g  a s i m p l e  m a n u a l  b e l t  
c h a n g e ,  w h i c h  req u i res t h e  ( a n n oy i ng)  removal  
of the outer p l atter. 

W i t h  t h e  Ill d e s i g n a t i o n ,  t h e  Sys temdek 
acq u i res a con cave p l at t e r  w h i c h  in conj u n c
t i o n  w i t h  t h e  c l a m p  s u p p l ied g ives s o m e  
red uct i o n  i n  r e c o r d  warps and a l so i m p roves 
d i sc/ p l atter  contact .  

Lab results  
The d r ive ex h i b i t ed good torq u e ,  w i t h  o n l y  
0. 1 %  s l o w i n g  u n d e r  l o a d ,  a n d  a f a i r  st art u p
t i m e  i n  v iew o f  t h e  heavy p l atter. Wow a n d  
f l u t t e r  was v e r y  sat i sfactory a n d  better  t h a n  

for  ea r l i e r  s a m p l es :  l i kew i s e  t h e  r u m b l e  l eve l ,  
w h i c h  i s  n o w  a t  t h e  t h re s h o l d  of  measurement .  
A 1 00 H z  component  was noted on t h e  s pect ro
g ram at - 70 d B ,  but t h i s  p roved to be 
i n a u d i b l e  as a s p ec i f i c  effect when a u d i t i o n e d .  

T h e  res u l t s  f o r  v i brat i o n  i s o l at i o n  a n d  
aco u s t i c  breakt h ro u g h ,  rep r i n ted here f r o m  t h e  
l ast i s s ues,  w e r e  b o t h  very g o o d ,  t h e  s l i g ht 
l u m p i ness on t h e  aco u st i c  t race att r i butable t o  
t h e  d i s c  a n d  i t s  s u p ports .  Two d i sc i m p u l se 
res ponses were t a k e n .  F i rst  on X 1  scal i n g  a n d  
u s i n g  t h e  m at as s u p p l i e d ,  t h e  i n i t i a l  t ra n s i e n t  
was l arge,  b u t  was q u i c k l y  dam ped,  and t h e  
l o n g e r  t e r m  l o w  freq u e n c y  performance was 
f i ne .  For c o m p a rat ive p u rposes t h e  A udio Ref 
mat was a l so t r i e d ,  a n d  t h i s  red uced t h e  Disc imp u lse: black, felt  X 1 ;  whi te, A u dio R e t  X 1 0. 
i m p u l se m ag n i t u d e  by a l m ost a factor of 1 0 , 
a l l o w i n g  X 1 0  s c a l i n g  for t h e  s u p e r i m posed 
(wh i te) p resentat i o n  - a very f ine system 
res ponse.  Use of  the record c lamp o n  t h e  new 
con cave p l atter  s h o u l d  eq u a l  o r  i m p rove o n  
t h ese res u l ts .  

Sound q u a l ity 
When rev iewed in p rev i o u s  i ss u es,  t h e  

Systemdek has b e e n  c o n s i dered as set t i n g  a 
t o p  c l ass standard as a motor u n i t ,  w i t h  a f i r m  
a n d  st a b l e  q u a l i t y  t o  t h e  stereo i m age.  T h e  
b a s s  reg i ster  w a s  o p e n ,  d e e p  b u t  s l i g h t l y  
' h eavy' i n  b a l a n c e ,  w h i l e  c o l orat i o n  was very 
good, o n l y  s h ow i n g  a m i l d  ' t h icken i n g '  in t h e  
lower m i d ra n g e  (eg t e n o r) ,  w h i c h  a l s o  affected 
b a s s  t r a n s i e n t s  s l i g h t l y .  T h o u g h  t h e  
Systemdek has a l ways t o l erant  of arms,  we 
nevert h e l ess obt a i n ed the best res u l t s  u s i n g  
t h e  lttok. The f e l t  m a t  s u i t ed most mov i n g  co i l  
cart r i d ges (Asak,  S u pex a n d  t h e  l i ke),  but  w i t h  
' f l atter '  mode l s  s u c h  as t h e  Kara t a n d  t h e  
Tec h n i c s  EPC205, t h e  A udio Ref mat gave a 
m o re r e l a x e d  p e r s p e c t i v e ,  w i t h  g r e a t e r  
m i d ba n d  d e p t h  a n d  a m b i e n ce .  

For t h i s  i s s u e ,  t h e  I l l  was a u d i t i o ned u s i n g  
a n  l t t o k  tonearm.  T h e  l i st e n i n g  res u l t s  were 
very good, a n d  yet s l i g ht l y  d i sa p po i n t i n g  i n  
t h at t h e  s m a l l e r  Systemdek 1 1  was fe l t  t o  be 
m a rg i n a l l y  ' c l earer '  w i t h  m o re m u s i c a l  ' attac k'. 
The /// set a h i g h  s t a n d a r d ,  but t h i s  t i m e  j u st  
fa i l ed t o  get the t o p  rat i n g  by v i rt u e  of  a shade 
of  vag ueness in  the stereo p resentat ion  and
stereo foc u s .  

Concl usion 
The Systemdek Ill rem a i n s  a very f i n e  t u rnta b l e  
w h ose com pet i t ive p r i c i n g  has b e e n  m a i n
t a i ned,  a n d  conseq u e n t l y  it co n t i n ues to be 
reco m m e n d e d .  lt  sets a h i g h  stand ard on a l l  
maj o r  parameters,  i s  r e l at i v e l y  easy t o  set u p  
a n d  possesses a we l l  f i n i s h e d  exter ior, a s  we l l 
as p rov i n g  l a rg e l y  u n c r i t i c a l  of t h e  c h o i ce of  
accom p a ny i n g  arm.  

R u m ble (0-5 0 0 H z  fin) :  a b o ve, electrical o n ly; 
b e lo w, total. 

Brea k t h r o u g h  (0-5 0 0 H z  fin) : a b o ve, a c o u s tic; 
b e lo w, vib ra tio n. 
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Revi ewed i n  i t s  p rov i s i o n a l  form i n  t h e  l ast 
i s s u e ,  t h e  H e l i u s  arm is now in f u l l  prod u c t i o n .  
Two d i s t i nct  vers i o n s  a r e  ava i l ab l e ,  one w i t h  
t h e  estab l i shed s l i d i ng/detac h a b l e  head s h e l l 
( n o  p l u g  system however for t h e  l eads) a n d  a 
second c a l l ed t h e  A urum, where t h e  s h e l l i s  
p e r m a n e n t l y  bonded to t h e  a r m .  W e  d i d  not 
test the l atter, but  the H e l i u s  des i g ner  had 
i n d i c ated t h at i t  s h ows i m p roved a u d i o  band 
r e s o n a n c e c o n t r o l  and c o n s e q u e n t l y  a 
' s moot h e r' s o u n d .  

A m ed i u m  m a s s  des i g n ,  t h e  arm t r i es t o  
avo i d  a n y  i n j u r i o u s  deco u p l i n g  between t h e  
f i r m ,  l a rg e-area cart r i d g e  m o u n t i n g  p l atform,  
a n d  t h e  arm m o u n t i n g  base.  The f u l l -c i rc l e  
n e sted g i m b a l  bear i n g  i s  f i n e l y  adj u sted f o r  
moderate f r i c t i o n  and zero detect a b l e  p l ay, a 
co n d i t i o n  c r i t i c a l  to sound q u a l i ty. The arm 
s h o u l d  t h e refore be caref u l ly h a n d l ed i f  t h i s  
co n d i t i o n  i s  t o  b e  m a i n t a i ned.  A n  u n u s u a l  ba l l 
race is e m p l oyed w i t h  o n l y  t h ree ba l l s  per race 
a l i g ned to m a i n t a i n  m u t u a l  contact as we l l  as 
f i rm cont act w i t h  the bear i n g  need l e  and of 
cou rse the race i t s e l f .  

The s l i d i n g  heads h e l l  d o e s  confer  certa i n  
p ract i c a l  benef i t s ,  a l l ow i n g  for  easy adj ust
m e n t  of  bot h overhang a n d  vert i c a l  t i l t .  In  
p ract ice the f i x i n g  i s  q u i te stro n g ,  a vert i c a l  
b o l t  f i r m l y  c l a m p i n g  t h e  s p l i n ed m a i n  t u be 
onto t h e  head s h e l l  st u b. T h e  m a i n  t u be i s  
anod i sed a l loy w i t h  cross sect i o n  a n d  t h i c k
ness vary i n g  a l o n g  i t s  l e n g t h ,  t h e  i n t e n t i o n  
b e i n g  to break u p  symmet r i c a l  v i brat i o n a l  
modes.  

The rear sect i o n  com p r i ses a t h readed b rass 
rod o n  w h i c h  the cou nterwe i g h t s  are screwed . 

Two we i g h t s  are u sed i n  var i o u s  com b i n a t i o n s  
and w h e n  t h e  a p p ro p r iate down force h as been 
set - a d o w n force gauge i s  req u i red - t h e  
wei g h ts a r e  c o n t ra-t i g htened to l o c k  t h e m  
f i r m l y  o n  t h e  a r m .  A t h read a n d  wei g h t  l ever  
b ias c o m p e n sator  is  f i t t e d ,  t h i s  a l so u nc a l i ·  
b rated.  

W h i l e  t h e  overa l l  f i n i s h  a n d  const r u c t i o n a l  
stand ard was v e r y  good,  t h e  w i r i n g  aro u n d  t h e  
bear i n g s  was exposed a n d  somewhat u n t i d y  
- part i c u l a r l y  t h e  s i n g l e  strand t h i rd eart h .  
W i res m u st be kept i n  a good state of  adj u st
ment i f  the arm s e n s i t i v i t y  i s  not t o  be 
i m p a i red .  

Lab report 
At 1 2g effect ive mass i n c l u d i n g  hardware t h e  
a r m  w a s  wel l s u i ted to cart r i d g e s  i n  t h e  
1 0-25cu com p l i ance range.  The beari n g s  were 
wel l adj u sted w i t h  a sat i sfactory 50m g  l atera l  
f r ict i o n  a n d  f ine vert i c a l  f r ict ion f i g u res.  

Set  ha l f  way, t h e  lever weight  prov i d e d  b ias 
appropr iate for  a 1 . 5g-down force e l l i pt i c a l  
styl u s ,  m e a s u r i n g  1 60 m g  r i m  a n d  220m g  
cent re. O n  o u r  s a m p l e ,  c u e  descent w a s  rat h e r  
s l o w  at 4 . 2  seco n d s .  

The a r m  reson a n c e  g ra p h  i l l u st rated s o m e  
ano m a l i es t h o u g h  t h e  g e n e r a l  t r e n d  p u t  i t  i n  
t h e  ' g o o d '  catego ry. T h e  1 00Hz m o d e  was q u i t e  
energet i c ,  p r o b a b l y  d u e  to t h e  r i g i d  c o u n t e r
wei g ht m o u n t i n g ,  a p o i n t  noted a l s o  i n  o u r  
ear l i e r  H e l i u s  revi ew. Those c l u stered a ro u n d  
600 Hz were l i ke l y  t o  be m a i n  beam modes,  
t h e i r  com p l ex i t y  re l at i n g  to t h e  d i st r i b u ted 
stru c t u re .  A bove 1 k H z  the u n i t  rem a i n s  wel l 
beh aved . 

Sound qual i ty  
Loosel y  ran ked in  t h e  ' g ood + '  category, the  
H e l i u s  so u n d  was found t o  be l i ve ly  w i t h  g ood 
t ra n s i e n t  attack,  w h i l e  t h e  bass l i nes were we l l 
port rayed w i t h  s u bsta n t i a l  wei g h t .  A good f i rst 
i m p re s s i o n  was g a i n e d ,  but  p r o l o n g e d  l i st e n 
i n g  s u g gested s o m e  m i d  c o l o u ra t i o n  o n  v o c a l  
sect i o n s ,  a n d  a l t h o u g h  t h e  stand ard o f  stereo 
was h i g h ,  w i t h  p ro m i s i n g  d e p t h ,  the t r e b l e  
reg ister  d i d  not  perfect l y  i nt e g rate w i t h  t h e  
m i d ,  t h e  w h o l e  s o u n d i n g  a t r i f l e  u n even .  These 
res u l t s  were c o n f i rmed w h e n  mov i n g  o n t o  the  
more cost l y  a n d  s u p e r i o r  Orion .  

Conclusion 
T h e  second t i m e  a ro u n d  we were less e n t h u s i 
ast i c  a b o u t  t h e  H e l i u s  a l t h o u g h  i t  u n d o u bted l y  
ac h i eves a h i g h  tec h n i ca l  a n d  s u bj e c t i ve 
s t a n d a r d .  Posses s i n g  i t s  own part i c u l a r  c h a r
acter it i s  reco m me n d e d .  
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G E N ERAL DATA Tonearm 
A p p rox imate effective mass,  inc screws, excl  cart r idge . . .  1 2g 
Type/mass of headshe l l . . . . . . . . . . specia l  detachab le/7g 
Geometr ic accu racy . . . .  . . . . . . . . exce l lent  
Adjustments  provided . . . . .  overhang/heig ht/ lateral 
F i n i s h  and eng i neer ing . . . . . . . . . . . . . . . .  very good/very good 
Ease of assembly/set t i ng-up/use . . . . .  good/d i f f icu lt/very good 
Fr ict ion ,  typical l ateral/vert i ca l . . . . . . . .  . . 50mgl1 0mg 
B ias  compensat ion method . . . . . .  t h read and lever 
B ias force, r i m/centre (set to m i n i m um) . . NIA 
Down force ca l i brat ion error . . . . . . . . . . .  . . . . . .  unca l i b rated 
Cue drift , 8mm ascent/descent . . .  moderate, 0.9 secs/4.2  secs 
Arm resonances . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fair ly good 
S u bject ive sound q u a l i t y . . . . . . . . . . .  . . . . . . . .  good + 
Lead capac itance/damp ing  method . . . . .  70pFinone 
Est i mated typ ical  p u rchase p r i ce . . . . . . . . . . . . . . . . . . . . .  £ 1 50 
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H e l i us Des i g n s ,  1 1  Fal staff Way, Hartford, H u n t i ngdon ,  Cambs 
Tel (0480) 59037 

S i nce t h e  i n t ro d u c t i o n  of  t h e i r  f i rst arm,  H e l i u s  
h ave con t i n ued deve l o p m e n t  of an advanced 
m o d e l ,  t a k i n g  some o f  t h e i r  concepts to a 
f u rt h e r  level  of ref i n e m e n t .  The res u l t  is the 
Orion, s u p p l ied to u s  at s h ort n ot i ce in  an ear ly  
form,  a n d  soon to be u pd ated in  some m i nor 
respects.  

The most obv i o u s  feat u re of  the Orion i s  the  
mass ive bear i n g  asse m b l y  m i l l ed from s u b
stant i a l  a l u m i n i u m  b l o c k ,  and as w i t h  A u d io
Tec h n i c a  models ,  the p ivot p l a n e  has been 
p l aced below the sty l u s  t i p  to aid trac k i n g  
stab i l i t y. The bear i n g  i s  an u n u s u a l  des i g n  
w hereby t h e  h o r i zo n t a l  a n d  vert i c a l  com pon
ents are effect ive ly  c o n c e n t rated on a s i n g l e  
p o i n t ,  u s e  b e i n g  m a d e  o f  t h e  H e l i u s  ' t r i - ba l l '  
syst e m ,  w h i c h  w h e n  correct l y  set p rov ides 
zero p l ay and no seco n d a ry rat t l e s .  I nert i a l  
m asses may be d e s i g ned to balance aro u n d  
t h i s  u n i f i ed p i vot ( n o t  to be c o n f u sed w i t h  a 
' u n i p ivot '  s i nce t h i s  o n e  i s  r i g i d  except i n  the  
two d e s i red p l anes) ,  conferr i n g  benef i ts  as  
reg ard s  t h e  w i d e r  d i st r i b u t i o n  of struct u ral  
resonances.  

A large sect i o n  t h readed rod prov ides the  
rear cou nterwe i g h t  exte n s i o n ,  t h e  m u l t i p l e  
wei g ht s  screwed o n  a n d  c o n t ra- loc ked f o r  f i na l  
sett i n g .  Synthet i c  i n serts in  t h e  counter
w e i g h t s  d a m p  t h e  i nt e rface between t h e  rod 
a n d  c o u n t erwe i g h t  mass.  

T h e  main arm beam, in  a l loy t u be,  has an 
extended l arger d i ameter  f i rst sect ion  to 
d i st r i b u t e  v i brat i o n a l  modes.  At t h e  front  the  
s t a n d a rd H e l i u s  r i g h t-ang led a l loy  cart r i dge 
p l atform i s  f i tted,  h e re r i g i d l y  bonded in p l ace. 
A rev i s i o n  t o  the s h e l l ,  w h i c h  is in h a n d  at the  
t ime of wr i t ing ,  i n c l u d e s  a c u rved sect i o n  to  
re i n fo rce t h e  r ight  a n g l e  a n d  m a rg i n a l l y  

i n c rease t h e  mass - proba b l y  b y  2-3 g rams 
o n l y. 

B o t h  t h e  arm base,  w h i c h  h a s  an i m p roved 
p i l l a r  lock ,  and the cue d e v i c e  are made of 
so l i d  m et a l ,  possess i n g  m i n i m u m  s e l f-reson
ance.  T h read-and-we i g h t  level  b ias c o m p e n sat
ion is f i t t e d  and, as w i t h  d o w n force,  t h i s  i s  
u n c a l i b rated . 

Lab report 
A p p ro x i m ate effect ive mass was 1 1  g ,  i n c reas
i n g  t o  1 3- 1 4g w i t h  the prod u c t i o n  head s h e l l 
rev i s i o n ,  a n d  t h e  arm i s  t h e refore c l assed as 
m ed i u m .  

G e o m e t r i c  a c c u racy w a s  exce l l e n t ,  t h e  
s l otted head s h e l l  provi d i n g  ready adj u s t m e n t  
o f  o f f s e t  a n g l e  a n d  ove r h a n g .  A l t h o u g h  n o
s l ac k  w h atsoever w a s  detecta b l e  i n  t h e  bear
i n g s ,  t h e  f r i c t i o n  l eve l s  i n  b o t h  p l a n e s  were 
exem p l ary. The arm was however not so easy 
t o  set up, a n d  for  f i n a l  c l a m p i n g  of  vert i ca l  
h e i g h t  i t  needed to b e  removed f r o m  t h e  
t u rn t a b l e  to g a i n  access to t h e  socket head 
bolts be low the basep l at e - t h i s  arra n g e m e n t  
may be i m p roved . 

Set to ' m i n i m u m '  t h e  b i a s  was fo u n d  to be 
a p p r o p r i ate for  a 1 . 5g d o w n force,  a n d  l i t t l e  
extra w i l l  be req u i red for  t h e  u s u a l  1 .8-2.0g 
d o w n force mov i n g  co i l  cart r i d g e .  Cue descent  
was however too s l o w  at  8 seco n d s ,  t h i s  en
c o u rag i n g  g roove d a m ag e  as t h e  sty l u s  s l i d e s  
s l o w l y  i nt o  record contact .  Overa l l  e n g i neer i n g  
a n d  f i n i s h  w a s  very good , b u t  t h e  g o l d  p l at i ng 
o n  t h e  c o u n t e rwe i g h t s  was s u spect a n d  not
a d h e r i n g  wel l on the rev i ew s a m p l e s .  

T h e  reso n a n ce g ra p h  port rayed wel l ordered 
b e h av i o u r, s h o w i n g  a h i g h l y-favo u ra b l e  energy 
trend.  l t  d id  however d e m o n strate some res-

o n a nces,  w i t h  t h at at 200 H z  p r o b a b l y  a bear
i n g/co u n t e r  c o u n te rwe i g h t  mode,  a n d  t h at at 
800 H z  t h e  m a i n  t u be - a w o rt h w h i l e  h i g h  
v a l u e .  T h e  remai n d e r  were m o re d i ff i c u l t  to p i n  
d o w n  as t o  exact o r i g i n s .  Low i n  capaci tance,  
the l e a d s  were u sefu l l y  f l ex i b l e  a n d  carr ied 
good q u a l i t y  p l u g s .  

G E N E RA L  DATA Tonearm 
Approx im ate  effect ive mass, i nc  screws,  ex c l  cart r idge . . .  1 1  g 
Type/mass of head s h e l l  . . . . . . . . . . . . . . . . . . . .  non-detac h a b l e  
Geometr ic  accu racy . . . . . . . . . . . . . . . . . . . . . . . . . .  exce l l e n t  
Adjustments provided . . . . . . . . . . . . . . .  overhang/offset/ h e i g h t  
F i n i s h  and e n g i neer i n g . . . . . . . . . . . . . . .  very g ood/very good 
Ease of  asse m b ly/sett i n g - u p/use . . . . .  good/d i f f i c u l t/very good 
Fr ict ion ,  typ ica l  lateral/vert ica l  . .  less than 5mg/ less than  5mg 
B i as compen sat ion method . . . . . . . . . . . . . . . .  t h read and lever  
B ias  force,  r i m/cent re (set at m i n i m um) . . 1 75mg/22 5 m g  
D o w n  force c a l i brat ion er ro r .  . . . . . . . . . . . . . . . . . .  u n c a l i brated 

Sound q u a l ity C u e  d ri f t ,  Bmm ascent/descent . . . . . . . . .  none,  1 .0 secs/8 secs 

On a u d i t i o n  t h e re was no d o u bt whatsoever 
c o n c e r n i n g  the h i g h  c a l i bre o f  t h i s  tonearm.  
T h e  bass was part i c u l a r l y  good , s h o w i n g  
d e pt h ,  w e i g h t ,  eveness a n d  good a rt i c u l at i o n .  

Arm resonances . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
S u bject ive sound  qua l i ty  . . . . . . . . . . . . . . . . . . . . . . . .  very  good 
Lead capac i tance/damp ing  method . . . . . . . . . . . . . .  73pF/none 
Est i m ated typ ica l  p u rc h ase pr ice . . . . . . . . . . . . . . . . . .  £395 

The m i d ba n d  was n e u t ra l  as w e l l as t rans
p a r e n t ,  m atc h i n g  t h e  u n exagg erated m u s i c a l  
t re b l e  reg i st e r. Stereo effect was v e r y  g ood a n d  
t h e  overa l l  s o u n d  sweet a n d  w e l l -ba l an ced 1 

l OdB 
however t h e  O r i o n  co u l d  s o u n d  l e s s  ' s h arp' ,  L 
w h i c h  c o u l d  be i nterpreted as ' softness '  on i t s  
part .  

Conclusion 
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E n g i neer i n g  a n d  s o u n d  q u a l i t y  meet t h e  re
q u i red s t a n d a rd b u t  co n s i d e r i n g  t h e  h i g h  p r i c e ,  
t h e  a r m  can h a r d l y  be descr i bed as good va l u e  
f o r  m o n ey i n  t h e  accepted s e n s e !  B u t  i t  c a n  be 
s t ro n g l y  recom mended o n  the b a s i s  o f  its over
a l l  performance.  Structural arm resonances, a udio band 
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Heybrook TT2
M ecom Acoust ics ,  Kn ighton H i l l ,  Wembury, P lymouth ,  Devon 
Tel (0752) 8631 88 

N oted for t h e i r  spec i a l i st speaker des i g n s ,  
Heybrook h ave m a d e  t h e i r  f i rst fo ray i nto t h e  
t u rn t a b l e  f i e l d  w i t h  t h e  TT2. l t  i s  a comprehens
ive ly-d e s i g n ed f u l l  s u bc h a s s i s  model  i n  t h e  U K  
a u d i op h i l e  trad i t i o n .  The p r i ce i s  p l aced i n  t h e  
m i d d l e  sector, s u bstant i a l l y  u n d ercutt i n g  t h e  
a u d i op h i le d e c k s ,  and y e t  hopef u l ly s o l v i n g  
i m portant des i g n  p r o b l e m s .  

Every m a n u fact u rer  h a s  h i s  own a p p roach ,  
a n d  i n  t h e  case of  t h e  TT2 r i g i d i ty  a n d  so l i d ity 
a p pear to be key factors.  The s u bc h ass i s  i s  a 
heavy c r u c i form of t h i c k  g u ag e  we l d ed steel ,  
box sect i o n ,  a h eavy ny lon coat i n g  p rotect i n g  
t h e  s u rface a n d  add i n g  s o m e  d am p i n g .  B y  
c o m p a r i son t h e  p l atter  i s  o f  moderate m a s s  at 
2.6kg - a f i ne-q u a l i ty  cast component  in t h e  
fam i l i a r  two- p i ece form;  i t  c o m e s  w i t h  the  
i n creas i n g l y  po p u l ar d e n se fe l t  mat .  

The arm board i s  made of  a wood com pos
i t i o n  mate r i a l  sec u red to the c h a s s i s  by a l arge 
concealed b o l t .  The w h o l e  t h i n g  i s  s u s p e n d ed 
at t h ree p o i n t s  on t h ree deep m u l t i - t u r n  (8-9 
t u rn s) co i l  s p r i n g s ,  whose adj ustment  p o i nts 
are conven i e n t l y  located on t h e  top s u rface of 
the deck.  Be l t -dr iven by the u s u a l  synchronous 
s low-speed motor, t h e  p u l ley has two d i a
meters,  s peed be i n g  se l ected by h a n d  after 
removal of the outer p l atter .  The com b i nat ion  
of  heavy c h a s s i s  a n d  co m p l i a n t  spr ings re
s u l ted in a rat h e r  low s u s p e n s i o n  reso n a n ce of 
a l i t t l e  u n d e r  4 H z .  Recovery was f a i r l y  s l ow 

after  excitat i o n  a n d  ev i d ence of a rat h e r  
h i g h e r-f req u e n cy rotat i o n a l  mode was seen 
a n d  est i m ated at 8- 1 0 Hz,  poss i b l y  due to t h e  
p rox i m i ty of  t w o  of t h e  s u s p e n s i o n  c e n t res t o  
t h e  a r m  board,  a n  area of  red uced mass com
p a red with t h e  p l at t e r  c e n t re .  

T h e  h i g h  c o n s t r u ct i o n a l  q u a l i ty, generous 
u se of  mater i a l s  a n d  t h o u g h t  t h at has g o n e  
i nt o  s u c h  a s p e c t s  a s  adj u s t m e n t  access and 
a l i g n m ent was much a p p re c i ated ,  a n d  i n  con
t rast to m a n y  o t h e r  models ,  u s ef u l  i n struct i o n s  
w e r e  a l so i nc l u ded - a c r i t i c a l  factor w i t h  t h i s  
type of  t u rn t a b l e .  O u r  s a m p l e  c a m e  w i t h  a H ey
b r o o k  a r m  a c c e s s o r y  c a l l e d  t h e  A K- 1  
com p r i s i n g  a k i t  of  steel  soc ket h ead c a rt r i d g e  
b o l t s ,  a w re n c h  a n d  s p a n n e r  p l u s  a two- p o i n t  
c a rt r i d ges a l i g n m e n t  p rotractor. 

Lab report 
The d i sc i m p u l se res p o n s e  s h owed poor d a m p
i n g  of t h e  i n i t i a l  t r a n s i e n t  b u t  t h e reafter t h e  
decay w a s  r a p i d  a n d  c l e a n ,  a n  a bove-average 
res u l t overa l l .  We i g hted wow and f l ut ter  was 
f i n e  at 0 .08 %  w i t h  very low f l ut ter  w h i l e  p u re 
wow was a l s o  good at 0 . 09 % .  l t  ran c l ose to 
abso l ut e  speed and s l o w i n g  u nd e r  load was 
wel l w i t h i n  the accepted s u bj ec t i ve t o l erence.  
Start up was s l o w, as i s  u s u a l  for  t h i s  type of  
t u rn t a b l e .  

R u m b l e  w a s  exc e l l e n t  at - 79 d B D I N  
w e i g h ted a n d  w i t h  o n l y  t h e  merest t race of  

m a i n s  re l ated s i g n a l  at 1 50 H z  - t h i s  was 
i n s i g n i f i ca n t .  Des p i t e  the n u m be r  o f  t u r n s  o n  
t h e  s u s p e n s i o n  s p r i n g s ,  v i b rat i o n  reject i o n  
was t r u l y  exce l le n t  as was aco u s t i c  b reak
t h ro u g h .  H u m  was very low and the u n i t  was 
a l so h i g h l y  res i s t a n t  to aco u s t i c  feed back,  
w h i l e  shock was also q u i t e  we l l rej ected.  

Sound q u a l ity 
W i t h  a top c l ass lab perfor m a n c e  and its f i n e  
c o n s t r u ct i o n a l  q u a l i t y  we had h i g h  hopes of  a 
good s u bject ive res u l t .  I n  t h e  eve n t  t h e  f i nd
i n g s  were e n co u ra g i n g ,  p a rt i c u l a r l y  o n  l a b  
re l ated parameters,  b u t  t h e  TT2 f a i l ed t o  m a ke 
t h e  t o p  g rade. Before c r i t i c i s i n g ,  it is worth 
po i nt i n g  o u t  the model 's  mer its ;  n a m e l y  in  
terms of  feed back,  t o n a l  b a l a n ce,  i nteg rat i o n  
a n d  p i t c h  stab i l i ty. l t  p roved l e s s  reward i n g  i n  
t h e  m o r e  s u bt l e  a reas o f  d y n a m i c s  w h e re,  
s t r a n g e l y, the sound seemed m i l d l y  com
p ressed a n d  a s  reg ards c l a r i t y  w h e re some 
've i l i n g '  and m u d d l e  were noted in  t h e  mid and 
lower  m i d/upper  bass range.  T h e  sound was 
s u g g e s t i ve o f  a m i l d  but c o nt i n u i n g l ow- level  
h a n g over (ac o u st i c  not  p h y s i o l o g i c a l ! )  and 
somehow the attack and m o m e n t u m  of the 
p rogramme a p peared d i l u t e d .  I h ave n o  p roof 
but o n l y  a s u s p i c i o n  t h at the h e avy steel  beam 
s u bc h a s s i s  was act i n g  a s  a l o n g e r  term e n e rgy 
store - a n  u nwanted reverberato r - w h i l e  the 
chass is  rotat i o n a l  m o d e  may a l so h ave been a 
factor. 

Conclusion 
I f  the s u bject ive report seems t o u g h ,  i t  s h o u l d  
be v iewed i n  t h e  c o n t ext of  t h e  compet i t i ve 
p r i c i n g  of t h i s  m o d e l  for  w h at i s ,  after a l l ,  a 
we l l made we l l  f i n i s h e d  t u rn t a b l e  of exce l l e n t  
l a b  performance,  d u ra b l e  c o n s t r u ct i o n  a n d  
re l i a b l e ,  stab le  a l i g n m e n t .  I s u s pect t h a t  w i t h  a 
lower mass arm a n d  l e s s  reso n a n ce- i n d u c i n g  
c a rt r i d g e  t h e  s o u n d  q u a l i t y  wo u l d  i m p rove st i l l  
f u rt her. Des p i t e  o u r  c r i t i c i s m s ,  a s  i t  s t a n d s  t h e  
s u bject ive perfo r m a n c e  was s u f f i c i e n t  to m e r i t  
recom m e n d at i o n .  

G E N ERAL DATA Motor u n i t  
Type . . . . . . . . . . . .  bel t-d r iven ,  synchronous motor, s u bchassis 
P latter mass/dam p i n g . . . . .  2 .6kg/average + 
F i n i s h  and e n g i neeri ng . . . . . . . . .  very good/very good 
Type of  ma ins/connect i n g  leads . . . . . . . . . . . . . . . . . . .  3-core 
Speed opt ions . . . . . . . . . . . . . . . . . . . . . .  33/45 rpm 
Wow and f l utter ( D I N  peak wtd ,  s i g m a  2) . . . . . . . . . . . . . .  0.08 % 
Wow and f l utter ( U N  peak wtd 0.2-6 Hz/6-300 Hz) . .  0.09 % /0.05% 
Absolute speed error . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 0. 1 5 %  
Speed dr i f t ,  1 hour/ load var iat ion  . . . . . .  synchronous/ - 0 . 1 8 %  
Start- u p  t i m e  to aud i b l e  sta b i l i sat ion . . . . . . . . . . . . . . . . .  6 sec 
R u m ble ,  DIN B wtd UR average (see Spectrum) . . . . . . .  - 79 dB 
S ize/c learance for l id rear . . . . . . . . .  44(w) x 37(d) x 1 5 .5(h)/6cm 
Ease of use . . . . . . . . . . . . . . . . . . . . .  fa i r ly  good 
Typical  acoustic breakt h ro ug h  and resonances . . . . .  exce l lent  
Su bjective sound q u a l i ty of  comp lete system . . . . . . . .  good + 
H u m  level/acoust ic  feedbac k . . . . very good/very good 
V i brat ion sensiv i ty/shock resistance . . . . . . . . .  exce l l ent/good 
Est i m ated typ ica l  p u rchase pr ice . . . . . . . . . . . . . . . . .  £ 1 95 
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Charts above chara cterise genera l  turn table 
beha viour. See text for commentary on these 
results, see Technical In troduction for 
explana tion of test techniques 
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W i t h  a decade o r  so of p rod u c t i o n  beh i n d  t h e  
Sondek, t h e  ' N i rvana'  mod i f i cat ion  covered by 
the review in t h e  l ast HFC 'Tu rntab les '  ed i t i o n  
h a s  n o w  b e e n  a u g m e n t e d  by a f u rt h e r  
deve l o p m e n t  ca l led ' Va l h a l l a ' (as w i t h  t h e  
' N i rvan a', t h i s  i s  an easy ret rof i t) .  F o r  years 
now, the pop u l ar s l ow-speed s y n c h r o n o u s  
m o t o r s  g e n e ra l l y  f i tted to t h e  s u b-chass i s  b e l t  
d r ive t u rntab les  h ave b e e n  at t h e  m e r c y  o f  t h e  
m a i n s  s u p p l y . T h e  l a t t e r ' s f r e q u e n c y ,  
d i stort i o n ,  n o i s e  leve l ,  t r a n s i e n t  f l u ct u a t i o n s  
and voltage a l l  affect t h e  motor' s o u t p u t  a n d  
a lso t h e  l e v e l  o f  v i brat i o n  e m i tted from t h e  
m o t o r  frame. 

I d ea l l y  such motors s h o u l d  be run from a 
two p h ase s u p p l y, but  t h e  seco n d  p h ase
s h i ft ed l i ne h as genera l l y  been o pt i m i sed in a 
less-t h a n - i d e a l  fas h i o n  by u s i n g  a p h ase 
s h i ft i n g  c a p a c i t o r. W h e n  a t u r n t a b l e  i s  
i ntended for  U K  a n d  for U S  markets,  a p u l ley 
c h a n g e  is also req u i red t o  acco u n t  for  the 20 % 
m a i n s  f req u e n cy d i fference,  i n  add i t i o n  to the 
2 : 1  c h a n g e  in  vo l tage.  

'Val h a l la '  s o l ves t h ese problems by effec
t ive ly  i s o l at i n g  t h e  motor e l ectro n i c a l l y  from 
the m a i n s  s u p p l y. M a i n s  power i s  rect i f ied and 
smoo t h e d  t o  feed a b i - p h ase 1 OOV l ow 

� d i stort i o n  power a m p l i f i e r  act i n g  as t h e  motor

sou rce. The exact 50 H z  f req uency i s  synt h e
s i sed from a q u a rtz o sc i l l ator. W h e n  fed c l e a r, 
stab le  50 Hz,  t h e  m o t o r  g e n erates less v i brat i o n  
a n d  m a i n s  h a r m o n i c  c o m p o n e n t s ,  attai n i ng a 
near perfect p u l ley  s peed stab i l i ty  over bot h 
t h e  l o n g  a n d  t h e  s h o rt t e r m .  Power i nto t h e  b e l t  
i s  m o re stab le ,  w i t h  ( i n  t h eory at l east) a l ower 
r u m b l e  and red u c e d  s u bc h as s i s  v i brat i o n  
res u l t i n g  from t h e  power feed . F o r  s i m p l i c i t y ' s  
s a k e  t h e  s i n g l e  3 3  r p m  speed has been 
ret a i n e d .  

G e n e r a l  a l i g n me n t  h a s  a l so b e e n  i m p roved 
w i t h  the recent  i nt ro d u c t i o n  o f  larger  and m o re 
accu rate s u s p e n s i o n  s p r i n g s  a n d  deckp l ate 
b o l t s .  H owever the d e c k  i s  st i l l  at present 
s u bject  to s u s p e n s i o n  sett l i n g  with u se,  and 
t h u s  req u i res occas i o n a l  rea l i g n ment  t h o u g h  
n e w  l ow-fat i g u e  s p r i n g s  a r e  prom i sed t o  s o l ve 
t h i s  prob lem i n  t h e  n e a r  f u t u re.  

To ret u r n  t o  b a s i c  feat u res ,  the L P 1 2  
c o m p r i ses a st ra i g h t fo rward f u l l  s u b-chas s i s  
b e l t  d r iven t u rn t a b l e  u n i t  capab le  of  accept i n g  
a var i ety of  h i g h  q u a l i t y  tonearms.  Decept ive

"
l y  

s i m p l e  i n  d e s i g n ,  l o n g  exper ience w i t h  t h e  
prod uct has s h o w n  t h at i t  has b e e n  s u bjected 
t o  such a h i g h  l eve l  of  deta i l ed deve l o p m e n t  
a n d  ref i nement  t h at a l most every component  
down to t h e  h u m b l est sc rew f i x i n g s  can be 

shown to h ave a s i g n i f i cant  effect o n  t h e  
performance o f  t h e  w h o l e .  

A s u bsta n t i a l  m a i n  bear i n g  i s  u sed,  w i t h  a 
h ardened s p i n d l e  g ro u n d  to a s l i g ht ly rad i u sed 
p o i n t  bea r i n g  o n  a t h rust  p l ate.  H i g h  d e n s i t y  
P T F E  s l eeves i n  t h e  bea r i n g  prov i d e  s u f f i c i e n t  
r i g i d i ty  a n d  v e r y  l o w  rotat i o n a l  n o i s e  l eve l s .  
The t w o  p i ece p l at t e r  i s  of  c o n s i derab l e  mass ,  
cast  i n  M azak a n d  t u rned to c lose t o l erances,  
with  a spec i a l  g rade of  b l ac k  fe l t  used for  t h e  
p l at t e r  m at .  Even n o w ,  c o n s i derab le  care i s  
needed i n  sett i n g  u p  a n  LP12 i n  a f i n a l  
i n st a l l a t i o n ,  a n d  t h e  h e l p  of  an exper ienced 
d e a l e r  i s  v i rt u a l l y  m a n d atory. 

O t h e r  m i n o r  i m prove m e n t s  concern t h e  l i g h t  
t o u c h  on-off  s w i t c h  w i t h  L E D  i n d i cator, as wel l 
as extra screws f ront  a n d  back to h e l p  keep t h e  
baseboard i n  p o s i t i o n .  
T h e  we l l  d a m ped p l at t e r  wei g h s  s o m e  4 . 1  k g .  
O u r  assess m e n t  of  d i s c  d a m p i n g  w a s  rev i sed 
for  t h i s  i ss u e ,  a n d  w h i l e  t h e  i n i t i a l  t r a n s i e n t  
was certa i n l y  p o o r l y  d a m ped by t h e  fe l t  m a t ,  
t h e  i m p u l se d ied a w a y  q u i c k l y  t h e reafter, t h i s  a 
g ood res u l t .  A m e as u re m e n t  taken l ast year  
s h ow i n g  the freq u e n cy t ransform o f  the fe l t  
m at vers u s  a n  absorbent  o n e  has a s s u med 
g reater s i g n i f i c a n c e  t h i s  t i me rou n d ,  i n a s m u c h  
as i t  can be s e e n  t h a t  w h i l e  t h e  'com pos i t i o n '  
m a t  p ro d u c e d  g r e a t e r  a t t e n u a t i o n ,  i t s  
f req uency resp o n s e  was u neve n ,  w h i l e  t h at o f  
t h e  fe l t  was more u n i fo r m ,  s u g gest i n g  lower  
overa l l  c o l o rat i o n .  

'Val l a h a l l a ' m a d e  i t s  m a r k  o n  t h e  m o t o r  
res u l t s  w i t h  exce l l e n t  w o w  and f l ut ter, p l u s  
s i g n i f i c a n t l y  lower  l i n e a r  wow. Abso l ute s peed 
a n d  accu racy was s a t i sfactory,  w h i l e  l o s s  
u n der  load was v e r y  good at 0 . 1 3 % ,  a n ot h e r  
i m p o rt a n t  r e s u l t .  D I N  w e i g h t e d  r u m b l e  
i m p roved t o  a s u perb - 80d B .  I n  fact t h e  
s pectrog rams f o r  res i d u a l  measu r i n g  system 
n o i s e  and for  the Sondek were very s i m i l ar and 
t o  c h e c k  t h i s  res u l t the two were s u b m itted to 
s u bt ract i o n  prov i d i n g  the second r u m b l e  photo 
- n o  m a i n s  re l ated r u m b l e  com p o n e n t s  
remai n !  

The LP12 was not  t h e  very best i n  t h e  i s s u e  
as reg ards v i brat i o n  i s o l a t i o n  o r  aco u s t i c  
b reakt h r o u g h  b u t  t h e  c u rves d i d  c o n f i r m  a h i g h  
standard f o r  t hese p a ra m eters n o n et h e l es s .  
Shock res i st a n c e  was a l so q u i t e  good,  w i t h  
bot h aco u st i c  f e e d b a c k  a n d  h u m  v e r y  good.  

Sound qual ity 
A few years ago it was c o n s i dered h e resy to 
s u ggest t h at t u rntab les  c o u l d  m ake a ' so u n d '  
at a l l ,  but  m e a n w h i l e  t h e  Sondek h a s  b e e n  a 
l e ad i n g  expon e n t  i n  d e m o n st rat i n g  j us t  how 
d i fferent t h e  s u bj e c t i ve performances c a n  
act u a l l y  be. l t  s c o red a n  exce l l e n t  rat i n g  o n  
a u d i t i o n ,  n ot w i t h st an d i n g  s o m e  m i l d  spectra l  

Continued on page 108 
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Charts above chara cterise general turn table 
behaviour. See text tor commen tary on these 
res ults, see Technical In troduction for 
explana tion of tes t  techniques 



"" L I N N  SO N DEK con tinued 
"' i m ba l ance and co lorat i o n ;  a co n s u mer who

f e e l s  t h at a b s o l u t e  t o n a l  n e u t r a l i t y  i s  
p a ram o u n t  i s  e n t i t led t o  rej ect t h e  L P 1 2  but  
s h o u l d  be made aware of  t h e  i m portance of 
cert a i n  ot her  factors.  For exam p l e  the L P 12 
has l o n g  g e n erated a fee l i n g  of ' i nvo lvement '  
with  t h e  music  for reasons t h at are on ly  part l y  
becom i n g  u n d erstood - s o m e  of t h ese are 
beco m i n g  c l earer now w i t h  the i m p rovement 
afforded by ' V a l h a l la ' .  

After caref u l  and p ro l o n ged l i sten i n g  t h e  
L P 1 2  w a s  f o u n d  to e x c e l  i n  i t s  a b i l i t y  to ret a i n  
t h e  t i m i n g ,  tem po,  rhyt h m  a n d  p i t c h  of  
co m p l ex percuss ive sect i o n s ,  fa i l u re h e re 
p rod u c i n g  some loss of i nterest on t h e  part of 
the l i sten er. Ad d i t i o n a l  q u a l i t i e s  i n c l u d ed ra p i d  
post-tra n s i e n t  decay prod u c i n g  ' t ra n s parent 
s i l e n ces'  between s u ccess i ve notes and t h ese 
were a l l  too often obscu red by h a n g over i n  
ot h e r  mod e l s .  T h e  fe l t  mat a l so p rov ided a l evel  
of  tonal  i n t e g rat i o n  of bass a n d  t re b l e  now 
c o n s i d e red o pt i m u m  for  the deck. H owever 
some a n o m a l i e s  were heard - a m i l d  u p per 
bass r i c h n ess with marg i n a l l y  ' l o u d '  and 
forward m i d ba n d ,  a l t h o u g h  w h e n  t h e  l atter  
effect was i d e n t i f i e d ,  i t  was not f e l t  to be 
i m portant e n o u g h  to affect t h e  h i g h  s u bject ive 
ran k i n g .  T h e  lttok arm st i l l  p rod u ces a 
s pectac u l a r l y  good s o u n d  w i t h  t h e  Sondek, 

� QJJ :r  
- (!) .,
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a n d  to m y  ears at least ,  t h e  A l p hason a r m  a l s o  
m a t c h e d  i t  we l l ,  p rov i d i n g  i n  some respects a 
sweet e r  a n d  m o re n e u t ra l  b a l ance.  

Conclusion 
The Valhalfa Linn costs m o re t h a n  before b u t  
t h e  i n c rease i s  not far  o u t  of  l i n e  w i t h  i n f l a t i o n  
o v e r  t h e  l a s t  y e a r  o r  t w o .  Now better  t h a n  eve r, 
t h e  L P 12 h a d  no t ro u b l e  i n  m a i n t a i n i n g  i t s  
v i rt u a l ly p re-em i n ent  ran k i n g  for i t s  p r i c e  
c a t e g o r y ;  m a n y  c a n  p i c k  h o l e s  i n  i t �  
perfo r m a n c e  b u t  few can act u a l l y  d o  bet t e r. 

G E N E RAL DATA Motor u n i t  
Motor Section 
Type . . m a n u a l ,  belt-dr ive, syn c h ronous motor ,  s u b·chass is  
P latter mass/dam p i n g . . . . . . . .  4 . 1  kg/good 
F i n i s h  and e n g i neer ing . .  . . .  exce l l ent/exce l lent  
Type of  m a i n s/connect ing  leads . . 2·core 
Speed opt io n s . . . .  33rpm 
Wow and f l ut ter  ( D I N  peak wtd,  s igma 2) . . . . . . . . . . . .  0.06 % 
Wow and f l ut ter  ( L I N  peak wtd 0.2-6Hz/6-300Hz) . .  0 .09%10.05% 
Absolute speed er ro r . . . . . .  - 0.2% 
Speed dr i f t ,  1 h o u r/ load var iat ion . .  q uartz- locked/ - 0 . 1 3 %  
Start- u p  t i m e  to a u d i b l e  stab i l i sat ion . . . . . . . . . . . .  6 secs 
Rumb le ,  DIN B wtd U R  average (see spectrum) . . . . . .  - 80 dB 
S ize/c learance for  l id rear . . . . . . .  44.5(w) x 36(d) x 1 5(h)l5 .5cm 
Ease of  use . . . .  good 
Typical acoust ic  breakthrough and resonances . . . . .  very good 
S u bject ive sound q u a l i ty of comp lete system . . . . . .  exce l lent  
H u m  level/acoust ic  feedback . . . . . . .  very  good/very good 
V i brat ion sens iv ity/shock res istance . . very good/good 
Est i m ated typ ica l  p u rc h ase pr ice . . £374 
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E n c o u raged by the r u n away s u ccess of  t h e i r  
l ow-cost Basik L V V  a r m ,  Li n n  h ave now 
i nt ro d u ced a s ec o n d ,  wh ic h  i s  Seats-de s i g n e d  
a n d  J ap a n e s e  m a n u fact u red.  Cost i n g  rat h e r  
l e s s  t h a n  o n e-t h i rd t h e  l t tok p r i c e ,  t h e  L VX 
n o n e t h e l e s s  m a n ages t o  ret u r n  somet h i n g  o f  
t h e  f o r m e r's feat u res as we l l  as add i n g  s o m e  
of i t s  o w m .

A n  a l l - b l a c k  creat i o n ,  i t  i s  d i st i n g u i s hed b y  
i t s  m o d e rate arm mass - est i m ated at 1 2.5g 
- a n d  yet i t  st i l l  offers a cast head s h e l l  of  
n e a r-l ttok q u a l i ty, secu red by a s p l i t - s h aft lock,  
t e n s i o n ed by a soc ket head b o l t .  T h i s  a r m  is  an 
o bv i o u s  c h o i ce for  t hose w i s h i n g  t o  u n d e rtake
a com parat i ve eva l u a t i o n ,  be t h ey rev i ewer  o r
d e a l e r  d e m o n s t rat o r. 

T h e  L VX i s f u l l y c a l i brated,  w i t h  a part i a l l y  
deco u p led rotat i ng c o u n t e rwe i g h t  :w:-;vi d i ·  : 
t h e  u s u a l  seco n d  s l i d e  sca le .  C l osed louF ._ _ :_: : 
i n g  are u s e d ,  t h es e  adj u sted f o r  zero p ! Z:j ,  a n  
u n u s u a l  c h aract e r i st i c  where s u c h  a n  i n ex
p e n s ive arm is concerned.  H owever t h ere are 
b o u n d  to be reperc u s s i o n s  - we exam i ned a 
n u m ber  of s a m p l e s  (several  o t h e r  m a n u fact u r
ers decks were f i t ted w i t h a L  VX) a n d  we f o u n d  
var i a b i l i t y  w i t h  respect to p i vot f r i ct i o n .  T h e  
a r m  i s  a l s o  a l i t t l e  f rag i l e ,  m u c h  m o r e  so t h a n  
t h e  l ttok. i t  s h o u l d  b e  h a n d led w i t h  c a r e  a n d  
n e v e r  s u bjected t o  s h o c k  - not t h at t h i s  i s n ' t  
g o o d  adv ice w h e re any q u a l i ty  prod uct  i s  con
c e r n e d .  O u r  L i n n - s u p p l i e d  L VX d e l i v e r e d  
1 50 m g  of l atera l  f r i c t i o n  w h i c h  I co n s i d e r  t o  b e  
i n  t h e  rej ect c l a s s ;  however t h e  s a m p l e  u sed 
for  a u d i t i o n  was sat i sfacto ry. 

T h e  L VX u se s  t h e  new l a rg e  arm p i  l i a r  b u t  
t h e  base p l ate i s  st i l l  u n i q u e  to t h e  B as i k  s e r i e s  

.,. i n a s m u c h  as a c u t o u t  i s  req u i red to accom
-..J mod ate t h e  c u e  d a m per  cy l i n de r. T h e  low cap-

c i tance output  cable is  to lttok spec i f i ca t i o n  
t h o u g h  t h e  h e ad s h e l l  t a g s  a n d  p i n s  are not  
go ld  p l at e d .  H owever the ' g i veaway' L inn  B as i c  
cart r i d g e  i s  i n c l u d e d  w i t h  t h e  arm,  a n d  cou l d  
be reg arded as a no-cost 's tarter '  (see rev i ew� 

Lab report 
Est i m ated effect ive m a s s  had been noted at 
1 2 .5g i n c l u d i n g  hardware,  t h i s  s u i t a b l e  for 
cart r i dges o n  the 1 0-20cu range. A s p e c i a l  
d e s i g n  w i t h  meta l  p l u g  i n sert ,  t h e  detac h a b l e  
head s h e l l wei g h s  7g i n c l u s ive of screws, a n d  a 
l i m ited adj u s t m e n t  f o r  vert i ca l  t i l t  is poss i b l e  
d u e  to t h e  t a ke u p  t o l erance i n  t h e  head s h e l l  
l o c k  ove r h a n g ,  h e i g h t  a n d  l ateral  a n g l e  adj u st
ments are s t a n d a r d .  Both f i n i s h  and e n g i neer
i n g  were very good,  a n d  t h e  arm was easy to 
u se.  The u s u a l  i n t e r n a l  s p r i n g  system was 
u sed for  bias,  but l eve l s  were s l i g ht l y  o n  t h e  
l ow s i d e ,  w i t h  n o  a p p a rent  d i fferentat i o n  from 
r i m  to centre .  Downfo rce was s l i g ht l y  low, 
w h i l e  t h e  c u e  worked w e l l  w i t h  sen s i b l e  rates.  
O n  our ' g oo d '  s a m p l e  l atera l  f r i c t i o n  was 
a ro u n d  50m g ,  w h i l e  in  the vert i ca l  p lane i t  was 
exce l l en t  at l e s s  t h a n  1 0m g .  Rated good on 
arm reso n a nce,  the g ra p h  s h owed a wel l  con
t ro l led behav i o u r  u p  t o  the f i rst major break at  
750 Hz,  a c o m m e n d a b l y  h i g h  f req u e n cy. A t r i f l e  
d i sj o i nted t h e reafter  ( l i tera l l y ! ) ,  t h e  remai n i n g  
abberat i o n s  were n o n e t h e less very m i l d ,  a n d  
s u g g ested a s m o o t h  t re b l e ,  t i dy b a s s  and g e n 
e ra l l y  c l e a n  m i d b a n d .  

Sound qual ity 
Awarded a prom i s i n g  ' g ood'  on the l i ste n i n g  
tests ,  t h e  L VX d i d  n o t  c o m p a re t o o  favo u ra b l y  
w i t h  t h e  L VII b u t  was n o n et h e l ess a f i n e  arm i n  
i t s  own r i g h t .  S u bj e c t i ve l y, i t  w a s  not  as 

' i nvo l v i n g '  as the former model b u t  at the same 
t i m e  t h e re was very l i t t l e  o bv i o u s l y  wrong w i t h  
i t .  

T h e  overa l l  t o n a l  b a l a n c e  w a s  very sat i sfact
ory, and as a w h o l e  the stereo i mage was wel l 
def i n ed w i t h  bot h d e p t h  and a m b i e n c e .  l t  
s o u n d e d  a l i t t l e  ' t h i n '  i n  t h e  m i d range,  a n d  t h e  
bass lacked s o m e  t a u t n es s ,  t en d i n g  t o  appear  
a l i t t l e  ' bop py'. Treb l e  was sweet  and m u s i c a l  
b u t  lost  some d et a i l  a n d  stereo prec i s i o n .  

Conclusion 

G EN ERAL DATA To nearm 
Approxi mate effect ive mass, inc screws, ex c l  cartr idge . .  1 2 .5g 
Type/mass of head shel l .  . . . . . . . . . .  spec ial detachab le/7g 
Geometr ic  accu racy . . . .  very good 
Adjustments prov ided . . . . . . . .  overhang/offset/he ight  
F in ish and eng ineeri ng . . . .  very g ood/good 
Ease of assemb ly/sett i ng-up/use . . .  very good/good/very good 
Fr ict ion ,  typ i cal l ateral/vert ica l  . .  approx 50mg/less than 1 0mg 
B ias compensat ion method . . . . . . . . . . . . . .  i nternal spr ing 
B ias force ,  r i m/centre (set  to 1 . 5g e l l i pt i cal )  . . . . .  1 50mg/1 50mg 
Down force cal i brat ion error, 1 g/2g . . . . . . . .  - 0. 1 g m/0. 1 g  
C u e  dr i f t ,  8 m m  ascent/descent . neg l i g i b le ,  1 . 0  secs/3.3 secs 
Arm resonances . . . . . . . . . . . . . . . . . . . . . . . .  good 
S u bj ect ive sound qua l i ty . . . good + 
Lead capaci tance/damping method 

1 00pF/cou nterweight  deco u p l i n g  
Est i mated typ ical purchase pr ice . . . £ 7 4  inc .  cart r idge 

W h i l e  L i n n  are u n a b l e  t o  make a sat i sfactory 
' c heaper '  t u r n t a b l e ,  the L VX does make for  a 
less expens ive arm/d eck com b i n at i o n .  To my I way of t h i n k i n g  t h e  a l t e r n at i ve L VV i s  not rea l l y  ''" 
acce ptab le  u n l ess v i ewed as a starter compon- L 
e n t  o n l y. The L VX rep rese nts a w e l c o m e  
med i u m-mass t o n e a r m  of f i n e  q u a l i t y  w i t h  a 
d et ac h a b l e  h e ad s h e l l ,  a n d  both m ov i n g  m ag-
net a n d  mov i n g  co i l  types work wel l  in  i t .  W i t h  
o u r  reservat i o n  c o n c e r n i n g  p i vot f r i c t i o n  var i ·
a b i l i t y  noted,  the L VX i s  n o n et h e l ess wel l re
commended;  i n d eed m a n y  c o n s u mers w i l l  
never n eed t o  g o  beyond i t .  
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When first released, the L VII immediately 
established an enviable reputation for excel
lent engineering, sound quality and technical 
performance. The current version still re
sembles the original arm, despite some minor 
constructional changes which have helped 
maintain a competitive state of 'tune', and the 
original is by no means rendered obsolete. 

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 subchas
sis are board. Considering the requirements 
for high sensitivty in two planes of freedom at 
the bearings, this is no mean feat of engineer
ing. While I would not encourage careless 
handling, my experience of a number of lttoks 
suggests that not only are they consistently 
well adjusted but they are also fairly robust 
compared with many other models. 

At close on a 14g effective mass including 
hardware, the design fits the upper end of the 
medium-mass group and is best suited to cart
ridges in the 8-16cu compliance range. Provid
ing a strong foundation for cartridge mount
ing, the cast magnesium headshell carries a 
very well designed and non-resonant finger lift 
and the more recent counterweights exhibit a 
pretty tight fit on their slightly resilient 
synthetic bore liners; the importance of this 
particular aspect may be seen in the improved 
damping of the resonances at 400Hz, 900Hz 
and 1.6kHz, when a deliberately loose but non 
rattling counterweight was substituted. 

This arm proved convenient to use, the effec
tive cueing system controlled by a lengthened 
finger lever fitted with a ro!ler at the top. This 
aids cueing on floppy subchassis turntables 
and reduces unwanted spurious shock effects 
post cueing. In marked contrast to the majority 

of upmarket audiophile designs, the Jttok 
comes fitted with a well calibrated and re
spectably 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. The small but worthwhile improve
ments noted with later models include an in
crease in diameter of the main pillar cylinder 
together with a larger socket head clamping 
bolt allowing an unrivalled strength three-point 
lock to be obtained between arm and base. The 
main tube is now hard anodised in a darker 
shade of grey with a lacquer coating and the 
bonding of various parts has also been up rated 
by the use of larger bolts with heads capable 
of accepting greater tightening torque. 

Lab report 
Geometric accuracy was considered excellent, 
with a properly square headshell and adjust
ment provided for overhang, lateral angle and 
height. The alignment is in fact virtually opti
mised 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 10mg or less in both planes, with no 
detectable slack. Biasing was in the correct 
ratio if marginally low in our estimation (based 
on a normal elliptical stylus), but downforce 
was well within the required tolerance. The cue 
worked well with a sensible rate and negligible 
drift. 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. 

Sound qua l i ty  
The overall rating is a secure 'very good, but as 
with all acoustic components the final result 
obviously represents some sort of balanced 
compromise. In our view the lttok's strengths 
lie in its subjective speed of response to 
transients, its fine transparency and its ability 
to reveal atmosphere, depth and fine detail. 
The bass was to a fine standard with good ex
tension and drive, while the treble was also 
revealing of detail if very slightly brash and 
forward at times. A trace of upper-mid hard
ness was also noted, where the stereo focus 
suffers a mild dilution. The importance of this 
depends on the final combination of equip
ment chosen. 

Conclusion 
In its price category the lttok remains an 
outstanding design with a fine combination of 
technical performance, sound quality and fin
ish, plus ease of adjustment and use. While 
this is a fine universal tonearm, working well 
with many decks, it excels on the Linn L P 12, 
where its minor faults appear to be signific
antly ameliorated. Likewise it is well suited to 
the standard Linn Asak cartridge, these three 
components in combination providing a disc 
player of virtually unrivalled performance for 
the price. 

GENERAL DATA Tonearm 
A p p roximate effective mass, inc screws, excl ca rtridge 

est. 1 3 . 5g 
Type/mass of headshell . . . no n-detac hable 
Geometric accuracy . . . . . . .  excelle nt 
Adjustments  provided . . . .  heig ht/overhang/latera l angle  
Finish and engineering . . excel lent/exc e l l e n t  
E a s e  of  assembly/setting·u p/use 

very good/very good/very good 
Friction, typical lateral/vertical 

less than 1 0mg/les s  than 1 0mg 
Bias compen sation met hod . . . . . . . . .  internal  spring 
Bias fo rce, rim/centre (set to 1 .5g e l liptical) . . . . .  1 75mg/1 95mg 
Down force calibration error, 1 g/2g . . . less than 0.03 g/0.038g 
Cue dnft,  8mm ascent/descent . . neg ligible, 0.8 secs/1 .8 secs 
Arm resonan ces. . . . . . . . . . very good 
Su bjective sound qu ality . . . . . . . . . . . . . .  very good 
Lead capacitance/damping method . . . . .  , . . . . . 100 p F/none 
Estimated typical pu rchase p rice . . . . . . £253 
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Logic DMlOl 
Log i c  Ltd., 6 Guy Street, Leami ngton Spa, Warwicksh ire CV 32 4RT. 
Tel (0926) 20302 

First reviewed in the last HFC 'Turntables' 
edition, the Logic DM 101 design has under· 
gone considerable modifications since then 
and accordingly has been completely reas· 
sessed for this issue. 

In several respects the performance in 
previous tests was very good indeed, but a 
weakness was present in the subchassis 
springing which was believed to have limited 
the ultimate performance attained. 

The subchassis is open, fitting in a recess in 
the upper surface of the semi-solid plinth. 
Sawn from a thick, stress-free 8mm aluminium 
alloy plate, and asymmetrically shaped to 
reduce self resonances, the chassis is sus· 
pended at its three extremities on a total of six 
small diameter coil-springs acting as a sort of 
'web'. 

However, Logic have subsequently added a 
large central coil spring to the subchassis 
around the bearing housing, bringing the total 
number of springs used to seven. 

A useful feature with the Logic design is the 
ability to lift the subchassis right out for arm 
fitting and lead dressing, while the levelling 
points are locking socket-head bolts, conven
iently adjustable from above and clear of the 
platter. The precision machined two-part alloy 
platter of this belt drive model weighs 3kg. lt is 
fitted with a bonded baize mat, and runs on an 
impressive-looking main bearing. This has a 
12mm shaft and a single point (thrust ball), 
plus a rigid phosphor-bronze sleeve exhibiting 
excellent tolerances. Speed change is effected 
manually after removing the outer platter. 
Lab results 
In previous tests, weighted wow and flutter 

was an excellent 0.06%, following stabilis
ation after start-up. The time required for the 
chassis to settle down after starting was a 
rather long five seconds. Flutter and rumble 
were also very good when separately meas
ured. The speed ran 0.05% slow - significant 
in A/B comparisons- and this had to be taken 
into account during auditioning. The slowing 
under load was a satisfactory 0.35%, and the 
DIN B weighted rumble was a first rate 
-771- 78dB. From the spectrum analysis it 

can be seen that the suppression of mains
related rumble components was very good, 
with barely any visible difference between the 
static electrical breakthrough and the total 
rumble content. 

We also obtained promising disc impulse 
responses, allowing X1 0 scaling; noteworthy is 
the scarcity of the low frequency long wave
length components which were often en
countered with other models, confirming the 
considerable bearing/platter rigidity. The 
Logic's previously standard disc support gave 
quite good transient damping, but the altern
ative A udio Ref showed a superior control in 
the mid/treble range. 

Both acoustic breakthrough and vibration 
isolation were excellent and proved to be a 
strong point with this model, endowing it with 
a very high feedback immunity. 

On the latest version the original low-slung 
suspension has been restored, affecting the 
rotational mode stiffness and giving a very low 
resonance (too low perhaps in my view) has 
been attained of around 2.5Hz. The turntable 
now takes some time to stabilise after shock 
and pure wow has also doubled to 0.22%, a 

significant result and believed due to this 
revised suspension. 

A felt mat is fitted to current production 
models (see the new graphs for isolation and 
impulse) and this was thought to slightly 
worsen the performance, although the vibra
tion isolation remained excellent. 

Sound qua l i ty  
On the listening tests the original and promis
ingly high standard was still demonstrated, 
with the previously-noted slight stereo stage 
defocusing (believed attributable to the old 
suspension) now absent. However prolonged 
audition suggested another effect - a subtle 
instability of pitch which was believed to be 
associated with the measured slow wow a o "' roo 2oo Joo 4oo soo 
contributory cause being the 0.3% of l�ad Disc impulse transmission sho wing damping 

variation. As before, the low frequency range 
was unusually clear, even, detailed and well 
extended, while feedback was held well at bay, 
and the general tonal balance with the stand
ard mat was both neutral and yet at the same 
time sufficiently 'lively'. The lttok worked well, 
though it demonstrated greater midrange 
'hardness' than when partnering the Sondek; 
the Helius or Mission arms gave 'sweeter' 
results. 

Conclusion 
When last tested, the Logic demonstrated 
many strong points in its technical and subjec
tive performance, and can be recommended 
for its exceptional bass neutrality and good 
isolation. This time, the previous comments 
still hold true; generally pretty good and 
demonstrating a good potential, the Logic's 
development is, I feel, not yet complete. 
undeniably good sounds can be produced in 
its present state, but it still fails to meet the 
top grade in my view. 

(Note: the manufacturer s t a tes tha t  production 
models from early 1983 will h a ve an electronic 
power supply with two-speed switching.) 

Logic Ltd. Hurlburth Road. Heathcote. Warwrckshire CV34 6DT. 
Tel (0296) 20302. 

Rumble, electrical (above) and total (belo w) 
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GENERAL DATA 
Motor Section 

Motor u nit = 

Type . . . . .  manual, belt-drive, synchron o u s  motor, s u b-chassis 
Platter mass/damping . . . . . . . . . . . . . . . . . .  3 .0kg/fairly good 
Finish and engineering . . . excellen t/very good 
Type of mains/con necting lead s .  . . ...... -� . 2-core 
Speed o ptio n s . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  3 3145 rpm 
Wow and flutter (D IN peak wtd, si gm a 2) . . . . . . . . . . . . . .  0.07% 
Wow and flutter (UN peak w t d  0.2-6Hz/6-300Hz) . .  0.22'1o1 0 .05% 
A bsolute speed error . . . . . .  + 0.01% 
Speed drift, 1 ho ur/load variatio n .  synchro n o u s/- 0 . 3% 
Start-up time to audible stabilisatio n .  . . 5 .5 sec 
Rumble, DIN B wtd UR average (see Spectrum) . . . . . . .  - 77 d B  
Size/cleara nce for lid rear . . . 48(w) x 39 .5(d) x 1 5(h)/6 .5cm 
Ease o f  u se .  . fairly good 
Typical acou stic breakt hro u g h  and reso nances . . . . .  excelle nt 
Su bjective s o u n d  qu ality o f  complete system . . . . . .  very good 
H um level/acou stic feed back . . . . . . . . . . . .  very good/excelle nt 
Vibration sen sivity/shock resistance . . . excellent/fairly good 
Estimated typical purchase price . . . . . . . . . £345 

' . 
Hz 100 200 300 400 500 

Breakthrough, acoustic (above) and vibration (below) 

Charts above chara cterise genera l  turntable 
beha viour. See text for commentary on these 
results, see Technical  In troduction for 
explanation of tes t techniques 



Des i g ned i n  conj u nc t i o n  w i t h ,  a n d  i n i t i a l l y  
m a n u fact u re red b y  Scott Strac h a n  of S y r i n x  
f a m e ,  t h e  Dat u m  w i l l  be made by Log i c  t hem
se lves from now on,  a l t h o u g h  I s u spect t h at my 
s a m p l e  was i n  fact  of Scott i s h  o r i g i n .  

Log i c  a l so state t h at two vers i o n s  w i l l  eve nt·  
u a l l y  be ava i l a b l e - o n e  with a perm a n t l y  f i xed 
h e ad s h e l l  (as s u p p l ied for HFC), and the other  
wi th  a detac h a b l e  s h e l l ,  t h o u g h  w h e t h e r  the 
l at t e r  w i l l  be a p l u g-and-soc ket type i s  not yet 
d e c i d e d .  The detac h a b l e  vers i o n  is q u oted at 
2.3g h i g h e r  effect i ve mass t h a n  t h e  f i xed-head 
test f i g u re of 1 0.5g i n c l u d i n g  h a rdware.  

T h e  h e ad s h e l l  i s  t h e  usual  fa i r ly  t h i c k  perfor· 
ated a l u m i n i u m  m o u n t i n g  p l atform.  T h e  g e n e r· 
o u s  d i ameter  m a i n  t u be is a l so of a l u m i n i u m ,
s t ro n g l y  c o u p l ed t o  a t h i c ker sect i o n  c o m p r i s· 
i n g  t h e  p ivots.  Ci rc u l a r  g i m b a l s  are u sed w i t h  
t h e  ba l l  races pres u m a b l y  s e t  f o r  t i g h t ness a n d  
l o w  f r i ct i o n .  A rotat i n g  c o u n t e rwei g h t  i s  f i t ted 
b u t  not deco u p led and once b a l a n c e  has been 
ach i eved,  t h e  i n st r u c t i o n s  q uote each g rad u
at ion as 0. 1 5g ,  a l l o w i n g  sett i n g  of  d o w n force.  
Once set a s m a l l l o c k i n g  r ing i s  cont ra-rotated 
t o  lock the cou nterwe i g h t  i nto pos i t i o n .  Sett i n g  
c o n t r o l s  t h e  b i a s  compensat i o n ,  w h i c h  i n c i ·  
d e n t i a l l y  c o u l d  n o t  be s e t  to zero,  a f a c t  w h i c h  
com p l i cated t h e  measurement  of  f r i ct i o n .  

A r m  effect ive l e n g t h  i s  228 m m ,  w i t h  a n  over
h a n g  of 1 7. 3 m m  a n d  a l t h o u g h  a m o u n t i n g  
t e m p l ate w a s  s u p p l ed i t  w a s  rat h e r  i n acc u rate,  
the h o l e  pu r:1ched for  the c e n t re p i l l a r  be i n g  
w a y  o f f  c e n t re.  T h e  p i l l a r/base req u i res a 
30. 5 m m  d i ameter  h o l e  and is f i xed v i a  a l arge
c l a m p i n g  nut in  t h e  conve n t i o n a l  m anner. SME 
mo u n t i n g  p l ates are a l so ava i l ab l e  as acces· 
s o r i e s .  

A n  u n u s u a l  h i g h- q u a l i ty  con nector  i s  f i t ted 
t o  the a r m  base a n d  p rov ides low prof i l e  as 
we l l  as a r i g h t  a n g l ed c o n n ect i o n .  The arm lead 

i s  reaso n a b l y  com p l i an t ,  has a moderate cap
a c i t a n ce of 1 35 p F  but  was f i t ted with  p h o n o  
p l u g s  of i n fer ior  q u a l i ty. 

Lab report 
W i t h  an a l l - u p  effect ive mass of 1 0. 5 g ,  t h e  
Datum f i t s  neat l y  i n  t h e  m ed i u m-mass g r o u p  
a n d  i s  s u i ted to cartr idges i n  t h e  1 2-24 c u  
com p l i a n c e  r a n g e .  Geomet r i c a l  accu racy w a s  
very g o o d ,  as was t h e  f i n i s h .  The arm w a s  
c o n s i d ered t o  be we l l  e n g i n eered t h o u g h  t h e  
f i n a l  adj u s t m e n t  of t h e  rev iew sam p l e  ( b ro u g h t  
b y  h a n d) l eft somet h i n g to b e  des i red .  A t race 
of looseness was ev ident  i n  t h e  latera l  bea r i n g  
w h i l e  i t  w a s  overt i g ht i n  t h e  vert i c a l ,  w i t h  a 
meas u red res u l t s  of 25mg l atera l  a n d  a m a rg i n · 
al 1 00mg vert i c a l  read i n g  ( i n  fact t hese va l u es 
were not j u dged s i g n i f icant  as reg ards t h e  
a u d i t i o n i n g  w i t h  a 2000mg sty l u s  down force,  
b u t  o u g h t  to be taken care of i n  f u t u re) .  

B ias i n g  was con f u s i n g  s i nce at the zero 
sett i n g  va l u es a p p ro p r i ate to a 1 . 5g downforce 
were measu red,  w i t h t  the ' c e n t re' va l u e  o n  t h e  
h i g h  s i d e .  Dow n fo rce c a l i b rat i o n  w a s  a l s o  
i n ac c u rate - w e  noted a 2 0 %  excess at bot h 1 
and 2g sett i n g s .  T h e  c u e  ex h i b i ted some d r i ft  
a n d  the descent  was a l most too fast at 0.8 
s e c o n d s .  A r m  r e s o n a n c e  m e a s u r e m e n t  
s howed some moderate breaks e a r l y  o n  at 
1 90Hz and 300Hz,  w i t h  the expected m a i n  
break s t ro n g l y  d i ssected from 600Hz to 1 .2 k H z  
pos s i b l y  d u e  to t h e  bear i n g  co n d i t i o n ,  w h i l e  
f u rt h e r  modes were present a t  1 .8 k H z  a n d  
3 .6kHz .  T h e  overa l l  res u l t  was however q u i te  
good,  d e m o n st rat i n g  a sm oot h energy t re n d .  

Sound qua l i t y  
Rated ' g ood'  o n  a u d i t i o n ,  t h e  Datum so u n d ed 
far i l y  t r a n s p a re n t  w i t h  f a i r l y  even bass p l u s  
a reas o f  very p rese n t a b l e  stereo d e p t h  i n  t h e  

f req uency range. To n a l l y  i t  w a s  a t r i f l e  ' br i t t l e '  
or ' to ppy',  w i t h  t h e  t re b l e  a touch obv i o u s  a n d  
forward, w h i l e  a loss  of stereo foc u s  was a l s o  
noted i n  t h e  u p per  freq uency range.  

GENERAL DATA Tonearm 
Approximate effective mass,  i nc screws, ex cl cart r idge . .  1 0 .5g 
Type/mass of headshell . . non-detachable 
Geomet ric accuracy . . . . very good 
Adj ustments provided . . . . . . .  overhang/offset/hei ght  
F in i sh and engineer ing  . . .  very good/good 

Conclusion 
Ease of assembly/sett i ng-u p/use . . .  very good/good/very good 
Frict ion, typical lateral/vert ica l  . . . . . .  25mg/ 1 0 0mg 

On s o u n d  q u a l i ty  g ro u n d s ,  the Datum q u a l i f i e s  
as a good va l u e-for- m o n ey a r m  and can be p u t  
forward f o r  reco m m e n d at i o n .  H owever t h e  
state of adj u s t m e n t  a n d  i n accu rate c a l i brat i o n  
d i d  n o t  s a y  m u c h  for i ts  qv.a l i ty contro l ,  a n d  
u n t i l  t h ese a reas are p roper ly  a t t e n d e d  to a 
f i n a l  j u d g e m e n t  m u st be w i t h h e l d .  

Bias compensation met hod . * internal spri ng 
B ias force, r im/centre (set to 1 .5g el l i pt ical) . . . .  "17 5mgl300mg 
Down force cal ibrat ion  error, 1 gl2g . . . . . . . .  + 0 . 2gl + 0 . 45 

Cue dr i f t ,  8mm ascent/descent . . . .  none, 0. 7 secs/0 .8  secs 
Arm resonances . . . . . . . . . . . . . good 
Subject ive sound  qual i ty .  . . . . . . . . . .  good+ 
Lead capacita nce/dampi ng met hod . . . .  1 35pF/none 
Est imated typical pu rchase pr ice . . . . . . . . . . . . .  £7 0 
•bias compensator being improved in curren t production 

(Note: we have been informed that current and 
future production arms will include revised 
bearing location to enable 100% quality 
control on bearing fit; a revised bias compen· 
sator giving more consistent bias load and 
easier adjustment; and the cueing device will 
have adjustable height and an integral arm 
rest.) 

Logic Ltd. Hurlburth Road, Heathcote, Warwickshire CV34 6DT. 
T el ( 0296) 20302 .  
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Howland-West Ltd, 3-5 Eden Grove, London N7 8 EQ 
Tel 01 -609 0293 

By v i r t u e  of a re markab ly  i nge n i o u s  mechan
i s m  i n sta l l ed as a f u n c t i o n a l  part of t h e  p l atter  
and actu ated on ly w h e n  req u i red by a power 
d r i ve b u i l t  i nto the p l i nt h ,  Lux h ave managed to 
b r i n g  a 'vac u u m '  p l atter to an i nteg rated 
t u rn t a b l e  cost i n g  less t h a n  £300. 

The u nders i d e  of t h e  p l atter has a stro n g  
i ntegra l  bel lows w h i c h  w h e n  actu ated suck t h e  
d i sc o n t o  the p l atter, t h e  i nterface s l i g ht l y  
c u s h ioned b y  a t h i n  l i ner  ' m a t ' ;  ( a  t h i c ker n o n  
vac u u m  m a t  i s  a l s o  p rov i ded.)  By remov i n g  t h e  
n eed for an a i rt i g h t  a i r l i n e  m a i n  bear i n g ,  a 
standard d i rect d r ive motor can be used,  and 
t h i s  i s  t h e  key to the major p r i ce sav i n g .  

S u perb ly  f i n i s h ed i n  t h e  Lux trad i t i o n ,  the  
PD370 i s  f i t ted wi th  a n  attract ive f i xed 
heads h e l l  tonearm.  The head s he l l  c l a m p  al
lows rotat ion for vert i c a l  t i l t  a n g l e  adj ustment ,  
but  t h e  arm is  not adj ustab l e  for he ight ,  t h i s  
ach i eved i n stead b y  u s i n g  cart r i d g e  pack i n g  
spacers.  T h e  p l i n t h  d e s i g n  i s  o f  r i g i d  form, 
l a c k i n g  an i so l at i n g  s u b-chass is ,  a l t h o u g h  
sem i-com p l iant  feet a r e  f i tted to h e l p  red u ce 
v i brat i o n  feed back. The above average qua l i ty  
l id  i s  co u p l ed d i rect ly  to t h e  p l i nt h  and thence 
t h e  p lay ing syste m .  The motor i s  a two-speed 
q u artz- l oc ked type w i t h  a good q u a l i ty  bea r i n g  
t h o u g h  t h e  r i g i d i t y of  t h e  p l a t t e r/p l i n t h  
i nterface was not too h i g h .  

L a b  report 
T h e  s u bstant i a l  a l u m i n i u m  p l atter  w e i g h ed 
2 .6kg a n d  demonst rated very good i m p u l se 
d a m p i n g .  H owever two c o m p o n e n t s  were s u p
e r i m posed on t h e  photo,  n a m e l y  t h e  s l i g h t  one 
at 600Hz (a r i n g i n g  i n tern a l l y) a n d  t h e  other  at 
20Hz - a p l atter  roc k i n g  effect .  

Wow a n d  f l ut ter  were exce l l e n t ,  with good 
overshoot-free torq ue a n d  exc e l l e n t  speed 
s t ab i l i ty, w h i l e  r u m b l e  was a l so very good, 
t h o u g h  w i t h  a n  u n u s u a l  k i n d  of low f req uency 
' n o i se '  p rese nt  below 1 50 H z .  The arm was 
q u i te  wel l adj u sted show i n g  l i t t l e  bear i n g  p l ay 
a n d  good geomet ry, and effect ive mass was i n  
t h e  m ed i u m  range a t  a p p rox i m at e l y  1 3g i n c l ud
i n g  h a rdware.  Lat era l  f r i ct i o n  was however 
s l i g h t l y  h i g h  and the bias c o m p e n s a t i o n  on t h e  
low s i d e ,  s e t  i n  t h e  i nverse rat i o .  Down force 
c a l i brat i o n  was f i ne ,  but some cue d r i ft was 
o bserved . Arm reso n a n ces were c l assed as
s l i g h t l y  better t h a n  ave rag e,  t h e i r  m a i n  f l aw 
b e i n g  t h e  e n e rgy ' b reak' at 1. 5 k H z. 

Reaso n a b l y  good on aco u s t i c  breakt h ro u g h ,  
t h e  v i brat i o n  i s o l a t i o n  w a s  j u st average, shock 
res i st a n c e  only f a i r. Feed back i m m u n i t y  was 
f a i r l y  good.  

Sound qua l i ty  
Just m a k i n g  t h e  'good'  category, t h e  370 

s h owed some ' l i fe', w i t h  reaso n a b l e  bass p l u s  
s a t i sfactory stereo foc u s  a n d  stag i ng .  T h e  
m i d ba n d  was above ave rage a n d  t h e  m u s i c  
s h owed good s u bject ive t i m i n g  a n d  p i t c h .  
H owever t h e  t r e b l e  appeared somewhat h a r s h ,  
brash a n d  u neven ,  w i t h  p o o r e r  stereo p rec i s i o n  
h e re ;  c h a n g i n g  t h e  t e s t  movi n g  coi l cart r i d g e  
h e l ped matters i n  t h i s  respect .  

Conclusion 
Reco m mended for u s e  w i t h  moderate-com p l i 
a n ce m ov i n g  m a g n et cartr i dges w i t h  a ' sweet'  
u p per  range,  the PD370 s u cceeds by v i r t u e  of 
its f i n e  d i sc d a m p i n g  and motor, p l u s  sat i sfac
tory a r m .  An u nc r i t i c a l ,  u n f u ssy model  posses
s i n g  a n  exce l l ent  appearance,  t h i s  u n i t  i s  w e l l  
wort h cons ider i n g .  

GENERAl DATA I n t egrated turnt able 
M otor Section 
Type . . . .  man u a l ,  quartz-lock, d i rect-drive, vac u u m  p l atter 
Pl atter mass/dampi ng. . .. 2.5kg/very good 
F i n i sh and engi neer i n g . . . exce l l ent/very good 
Ty pe of mai ns/con nect i n g  l eads. . . .  3 -core/phonos and earth 
S peed opt ion s . . . . . . . . . . . . . . . . .. . . . . . . . . . . 3 3/45 rpm 
Wow and f l utter (DI N peak wtd, s igma 2) . . . 0.05% 
Wow and flutter (UN peak wtd 0 . 2·6H z/6- 300Hz) 

0.06%/less t h a n  0.04% 
A bsolute speed error . . . .  . . . . . . . . . . . .  - 0.05% 
S peed dr i ft ,  1 ho ur/load variat i o n  . . . ... . . . . . .. . . ... . . .  none 
Start-up time to aud i b l e  stabil isat ion . . . . . .... . . .... 2 . 5  secs 
R um b l e, O I N  B wtd UR average (see spectrum). . . .  77/78 dB 

Arm Section 
A pproximate effective mass, i n c  screws, excl cartri dge . . .  1 3 g 
Ty pe/mass of headshell . . . . .  no n-detachable 
Geometric accurac y .  . . . .  very good 
Adjustme nts provi ded . . . . . . . . . . . overhang/offset/lateral 
Fin ish and engi neer i ng . . . . . . . . . . . . . . . . .  excellen t/very good 
Ease of assembly/setting-up/use . . .  good/very good/very good 
Frict ion, typical l ateral/vertical. . .. 80mg/20mg 
B i a s  compensat i o n  met hod . . . . . . . . .  l ever 
B ias force, r im/centre (set to 1.5g el l i pt i ca l )  . . . .  1 50mg/ 1 00mg 
Down force cali brat i o n  error, 1 g/2g . . . . . . . . . .  + 0.05g/none 
Cue drift, 8mm as cent/descent noticeable, 0.5 secs/ 1 . 3  secs 
Arm resonances . . . .  average + 
S u bjective so u n d  quality . . . . . . . . . .  averag e +  
Lead capacitance/dam p i n g  met hod 

1 5 0 p F/co u n t er we i g h t  deco u pling 

System as a whole 
S i ze/clearance for l id  rear . . . . . . . .. . . 44(w) x 36(d) x 1 7(h)/6cm 
Ease of use . . . very good 
Typi cal ac oust ic  breakt hro u g h  and reso n ances . . good 
S u bjective sound q u ality of complete system . . . . . . . .  good 
H um level/acoustic feedbac k .  . . . . .  very good/fairly good 
Vi bration sensivity/s hock resistance . .  average/below avera g e 
Estimat ed typical purc h ase price . . . . . . . . . . . . . . . . . . . .  £ 1 99 
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Charts above characterise genera l turnta ble 
beha viour. See text for commentary on these 
results, see Technical Introduction for 
expla na tion of test tech niques 



Li ke t h e  cost l y  PD555, t h i s  Lux t u rn t a b l e  a lso 
has a n  i n b u i l t  s u c t i o n  pump q u i te  conve n i e n t l y  
operated by a f r o n t  mou nted h a n d  l ever. O n  
t h i s  m o d e l  Lux h ave t a k e n  t h e  s u b c h a s s i s  p r i n ·  
c i p l e  t o  h e a r t ,  i n co r p o rat i n g  a s u p e r b l y  
e n g i neered d i e-cast exa m p l e  o f  u n u s u a l l y  
com p l ex des i g n .  M u c h  att e n t i o n  h as been p a i d  
to s u c h  det a i l s  as p rov i s i o n  for a massive m a i n  
bea r i n g  and i t s  mou n t i n g ,  t h e  sym m et r i c a l  
d i spos i t i o n  of t h e  t h ree s u p port com ponents ,  
and t h e  webbed a n d  re i n forced arm mou n t i n g  
w i t h  i ts  face- m ac h i ned i nterc h a n g e a b l e  a l loy 
tonearm p l ates.  The s u bc h ass is  p roved easy to 
level u s i n g  knobs access i b l e  on the p l i n t h  
u n d e rs ide ,  b u t  at s o m e  stage t h e  des i g n e r(s) 
appeared to h ave had second t h o u g h t s ,  s i nce · 

t h e  very good i s o l a t i o n  afforded by t h e  co i l  
s p r i n g  s u s p e n s i o n  h a s  been com p rom i sed -
probably i n  t h e  i n terests of i m p roved shock 
res i stance a n d  h a nd l i ng stab i l i ty  - by the 
add i t i o n  of p l as t i c  foam s p r i n g  s l eeves and 
s i l icone d a m p i n g  washers o n  t h e  mov i n g  
components .  The pote n t i a l  performance o f  
t h i s  d e c k  w a s  s u c h  t h at we a u d i t ioned a n d  
measu red i t  f i rst as s u p p l ied ,  and seco n d ly 
w i t h  freed s u sp e n s i o n  and s p r i n g s .  

The 300 i s  a two-speed be l t  d r ive m o d e l ,  
u s i n g  a n  e l ec t ro n i c a l l y  contro l led h i g h  q u a l i ty 
DC motor. A q u artz osci l l ator  ref l ector type 
stroboscope i s  f i tted for reference, s i nce the 
d r ive i s  not q u a rtz- locked,  and f i n e  var iab le  
s peed contro l  i s  via th u m bwheels  mou nted 
u n derneath near the front edge. One com p l i ca· 
t io n  in prev i o u s  assessments a rose w i t h  the  
so l i d  f l at p l atter, as t h e  s u c t i o n  pump s u p p l i ed 
an e q u iva l e n t  of 30kg pressu re, and a n y  d u st or 
g r i t  on t h e  record u n ders ide or p l atter  s u rface 

R EASSESSED 

w i l l  tend to i m press i t s e l f  onto t h e  record 
s u rface when the vac u u m  is e n g ag e d .  H ow
ever; a very t h i n  r u b b e r  p l at ter  mat is now ava i l 
a b l e  w h i c h  does n o t  i m pa i r  t h e  300's exce l l e n t  
d i s c  d a m p i n g  ( s e e  PD3 70 r e v i e w )  b u t  
effect ive ly  negates a n y  worry over h ard d i sc 
c o n t act a n d  d a m a g e .  F u rt h e rmore t h e  model  
now costs a ro u n d  two t h i rd s  of  what  i t  d i d .  

L a b  report 
W i t h  i t s  s u bst a n t ial  3 .4kg p l atter  a n d  h i g h  
t o rq u e  d r ive , t h e  wow a n d  f l u t ter, torq u e  a n d  
r u m b l e  res u l t s  w e r e  a l l  exce l l e n t .  S peed d r i ft 
was more t h a n  I wo u l d  l i ke at t h e  p r i ce l eve l ,  
b u t  start u p  w a s  f i n e  a t  2 . 8  secon d s ,  w i t h  n o  
overshoot effects.  Rated as good on s h o c k  
p r i o r  to  t h e  m o d i f i c a t i o n ,  t h e  aco u s t i c  a n d  
v i b rat i o n  i s o l at i o n  were a l so v e r y  g ood above 
75 Hz,  w h i l e  free i n g  the s u s p e n s i o n  p rod uced 
1 0· 1 2d B  aco u st i c  i m p rove m e n t  from 25 to 
75 Hz,  a n d  a n  eve n better  15  to 20d B i m p rove· 
m e n t  in v i b rat i o n  i s o l a t i o n ;  b u t  shock resist
ance was somewhat i m pa i re d .  

L u x  h ave not made spec i a l  prov i s i o n  for  
c o n s i stent l y  d ress i n g  t h e  arm leads,  a n d  a n  
a d h e s i ve c l i p  w a s  a d d e d .  X 1 0  sca l i n g  was 
poss i b l e  for the disc i m p u l s e  tests,  show i n g  
t h e  t ra n s i e n t  w a s  tot a l l y  s u p p ressed, leav i n g  
o n l y  m i nor  l o w  freq u e n cy r i p p l e s .

Sound qua l ity 
Sett i n g  a h i g h  s u bj e c t i ve stand ard at a l l  t i mes,  
t h e  PD300 s howed much of t h e  '555 m i d ra n g e  
n e u t r a l i t y  a n d  t r a n s p a re n cy, p a rt i c u l ar l y  o n  
percuss ive so u n d s  a n d  t h e  a m b i ence s u r
ro u n d i n g  t h e m .  At t i m e s  it was a l most  
c l i n i c a l l y  c l ea r, a n d  i n  tona l  b a l a n c e  seemed 

s l i g h t l y  ' c o l d '  a n d  f a i n t l y  ' g l assy'. A t race of 
h i g h  f req u e n cy ' forward ness '  a n d  ' d i se m bod i·  
ment '  was e n c o u n t e red with severa l  cart
r i d g es.  The A sa kllttok worked better than t h e  
Koetsu!lttok, a n d  a ' softer '  sou n d i n g  a r m  
wo u l d  s u i t  best - for  exa m p l e ,  t h e  S u m i ko. 

T h e  c h a s s i s  was s l i g ht l y  n e rvous in sta b i l i t y  
t e r m s  once ' free', b u t  converse l y  as s u p p l ied 
the bass range lost  s o m e  of the p rec ise and 
o p e n  s o u n d  w i t h  good d e p t h  exten s i o n

Conclusions 
O n e  of t h e  best e n g i n eered a n d  certa i n l y  one 
of t h e  best  f i n i s h ed t u rn t a b l e s  covered i n  t h i s  
i s s u e ,  t h e  PD300 o f f e r s  m a n y  v a l u a b l e  
f a c i l i t i e s a n d  c o n t i n u e s  t o  b e  s t ro n g l y  
reco m m ended.  

Carefu l mat c h i n g  o f  system components i s  
n ecessary f o r  t h e  b e s t  performance,  a n d  i t  i s  
c a p a b l e  of  accept i n g  a w i d e  range of tone
a r m s ;  g e n u i n e  a l t e r n a t ives to t h e  lttok are 
s l o w l y  emerg i n g ,  and t h e i r  t o n a l  c h aracter is·  
t ics m ay s u i t  t h e  300 better  - for exa m p l e, 
A l ph a s o n ,  Miss i o n ,  O r i o n  a n d  Zeta. 

Its good a l i g n m e n t  stab i l i t y  rem a i n s  a n  i m
portant  feat u re - it s h o u l d  not  need resett i n g  
after  i n sta l l at i o n .  

GENERAL DATA Motor Unit 
Type. . . . .  belt dr ive 
P l atte r  m ass/dam ping 3 . 5 kg/exc e l l ent 
Finish and eng ine e ring both exc e l l ent 
Type of mains lead/connecting leads . 3 core + earth 
Speed opt i ons . . varia b l e, 33/45 rp m  
W o w  a n d  f l utte r  ( D I N  p e a k  w t d  s i g m a  2 ) . <0 .05% 
Wow and f l utter (LIN peak wtd 0 . 2 -6HZ/6-300Hz) . <0. 1 %/<0.05% 
Absolute speed e rror . . . q u a rtz referenced 
Speed drift 1 h o u r/ l oad variat ion . +0.2 5%/<0. 1 %  
Start u p  tim e  to a u d i b l e  stab i lisation . approx 2 . 8secs 
R u m b l e: DIN B wtd L/ R a v  (see s pectru m ) .  . . .  -7 8/-7 7 dB 
Size/ c l e a rance for  l i d  rear . 49 . 0 (w) x 42 . 0 (d) x 1 8.8(h)/6 c m  
E a s e  of u s e .  good 
Typ i c a l  acoustic brea kthrou g h  and resonances . . . . . . .  v e ry g ood 
S u bject ive so und q u a l ity of c o m p l ete syst e m  . very good+ 
Hum level/acoustic feedback . . . . . . .  very g o od/very g ood 
Vibration sensit ivity/shock resistance . . . .  v e ry good+/fairly g ood 
Esti m ated typical  p u rchas e  p rice.. £500 
*see text 

Breakthrough as modified (see tex t):  abo ve, 
acous tic; below, vibra tion. 

Disc impulse tra nsmission, magnified X 1 0. 

Rumble (0-500Hz fin): abo ve, electrical  only; 
below, total. 

Breakthrough (0-50 0 Hz /in) as s upplied: abo ve, 
acoustic; below, vibra tion. 
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REV I S E D  AND REPR INTED 

J. A. Miche l l  Eng i neeri ng Ltd., 2 Theoba ld Street, Borehamwood, Herts. 
Tel 01-953 0771 

Featu res and desi g n  
Now i n  its third year of production, the price of 
'he F ocus has remained competitive over this 
period, and the deck has undergone several 
refinements. The main improvements include an 
enlarged main bearing with a strengthened fixing 
to the deck plate, plus a revised drive assembly 
and motor decoupling to give reduced rumble 
and improved wow and flutter. Our lab measure
ments verified the value of all these changes. 

The unit comprises a two-speed rubber cord 
drive design powered by a synchronous motor, 
and the flat 2. 0 kg platter is fitted with an effective 
'suede' mat bonded into position. The high 
quality acrylic lid is hinged directly to the wood/ 
plastic laminated chassis, which is not an ideal 
situation, but the whole is suspended on quite 
effective steel springs with absorbent rubber 
cushions, giving an overall low resonant fre
quency around 5Hz. 

Lab results 
As the figures show, this model now provided 
exemplary results for wow and flutter, both 
separately assessed and weighted. Torque and 
speed accuracy were both good, and although 
the weighted rumble figures were also fine at 
near -75d8 (several dB better than before), 
spectrum analysis did reveal a 100Hz component 

at -73d8, which is poorer than average. The disc 
impulse response was quite good allowing X1 0 
scaling and demonstrating good high frequency 
damping. Acoustic breakthrough was above 
average and vibration isolation fine, but shock 
immunity was not spectacular. 

S o u n d  q ual ity 
For some reason the deck never seemed quite at 
home with the F o c u s  arm, but it provided 
pleasantly balanced and relaxed results in 
partnership with the Linn Basik. Above average 
with the lid installed, the bass was reasonably 
clean, the midrange quite transparent and 
detailed, and the stereo presentation above 
average. The sound was distinctly cleaner 
however with the lid removed, and for critical 
listening this is worth doing. 

C o n c l u s i o n  
Possessing a fine handcrafted finish and distinc
tive styling, the Focus has improved significantly 
in mechanical terms since its introduction. it is 
now available at an attractive package price 
(£ 170), factory fitted with the Linn Basik arm/ 
cartridge. This package gains a comfortable 
recommendation, and indeed the motor unit 
alone is worth considering at around £130. 

(No te: On the la tes t version of the Focus, 
re tested for this edition, Michef/ h a ve revised 
t h e m o t o r  m o u n t i n g  a s  w e l l  a s  t h e  
plin th/chassis ma terial. La b figures a re very 
similar this time except for a slight worsening 
in ma ins rum ble componen t, but o vera ll 
conclusions remain unaltered.) 

G E N ERAL DATA Motor u n i t  
Type . . . manual, belt-dr ive, synchronous motor 
Platter mass/damping . . . . . . . . .  2 . 1  kg/good 
F i n i s h  and e n g i neering . . . very good/very good 
Type of  mains/con nect ing  lead s .  . . . . . . . . . . . . .  3-core 
Speed opt ions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33/45 rpm 
Wow and f l u tter ( D I N  peak wtd, s igma 2) . . . . . . . . 0 .08% 
Wow and f l utter (UN peak wtd 0 .2-6Hz/6 -3 0 0 Hz) 

0 .0 6 % /less than 0 . 0 4 %  . . . . . . 
A bsol ute s peed error . . . . . . . . . . . . . . . . . . . . . . . . . . . .  +0 .25% Otsc Impulse transmiSSIOn, magnified X10. 
Speed dr i f t ,  1 h o u r/ load variat ion . . . .  synchronous/ - 0 %  
Start - u p  t ime t o  aud ible stab i l isat ion . . . . .  7 .5 secs 
Rumble, D I N  B wtd UR average (see Spect rum) . . . . . .  75 dB 
Size/c learance for lid rear . . . . .  43(w) x 37 (d) x 1 5(h)/ 1 0 cm 
Ease of use . . . . . . . . . . . . . . . . . . . . . . .  good 
Typical acoust ic breakt h rough and resonances . . . .  average+ 
Subject ive sound qua l i ty of complete system . . . . . . . . . .  good 
Hum level/acoust ic feedback . . . . . . .  very good/above average 
V ibrat ion sensiv i tylshock res istance . . . . . . . .  good/fa i r ly  good 
Est imated typ ical p u rchase p r ice . . . . . . . . . . . . . . . . . . .  £ 1 3 5  

• 1--.,._., .... a 

j 
la ... la. ., La ' ..4' 

Hz 1 00 
la.. ..a. � ""' LA.. .__ -

200 300 400 

Rumble, electrical (above)and total (below) on 
latest sample - compare previous result. 

500 

Rumble (0-500Hz /in): abo ve, electrical o n ly; 
belo w, total  . 

Breakthro ug h  (0-50 0 Hz /in) : abo ve, acoustic; 
be lo w, vibra tio n. 
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REVISED A N D  REPRI NTED 

Mission Electronics Ltd, Stonehill, Huntingdon, Cambs 
Tel (0480) 57477 

Featu res and d e s i g n  
Arguably one o f  the finest low mass tonearms in 
current production (5.5g effective), the rigidity of 
this design is such that many cartridge types may 
be used, including the whole spectrum of high 
quality moving magnet models, as well as those 
high trackability high compliance moving-coils 
such as the A T32 or the fine Denon 303 and 305 .  
The more temperamental low compliance 
moving-coils can also be successfully accom
modated, but in this case some precautions must 
be taken: for example, if using the Asak (a 6g 
mass model of around 12cu at 10Hz), the low 
frequency resonance appears at 15Hz, which is 
enough to noticeably increase the bass register 
even with Mission's variable fluid damping. For 
this and other similar cartridges, I would suggest 
a steel interplate of between 5 and 1 Og in weight 
to mass-load the cartridge and headshell 
assembly. 

Employing easily detachable straight alloy 
tube carriers, with the connections made via a 
flying lead fitted with a miniature gold-plated 
plug, the headshell has been reduced to a rather 
smalr contact rectangular block in the interests 
of low mass. This head block is internally 
threaded, the cartridge bolted up from below; in 
the case of the Dynavector Kara t  series, the 
block must be drilled through to give access to 
the threaded holes in the cartridge body itself (a 
special version is available). 

A rigid arm design, all the components are 
tightly clamped together, and the precision ball
race bearings are pre-stressed by an offset 

technique which eliminates play. The counter
weight resonance problem encountered with 
many tonearms has been solved here by the use 
of a new synthetic engineering polymer called 
Sorbothane, a cast insert of this decoupling the 
counterweight from its threaded adjustment 
bush. The very high loss characteristics of the 
insert provide strong damping of the main 
resonance as well as some secondary beam 
effects. 

Lab res u lts 
Good geometric alignment has been maintained 
on the latest samples, and the design offered a 
full range of adjustments except for cartridge 
lateral angle (which is determined by the head
shell block fixings). Provided that the flying lead 
on the arm carrier was carefully dressed, friction 
was low in both planes with no detectable 
notching. Bias compensation was uncalibrated, 
and we found an approximate setting for 1.5-
2.0g was one weight at the lever extremity, or 
alternatively two set a little less than halfway out. 
The bias lever was not always well fixed in its 
pulley, and the linking thread adjustment could 
be quite fiddly to set properly. Ample damping 
was provided, though not much difference was 
observed between the various paddle sizes; 
excess damping is more damaging than none at all, 
and we would suggest using the smallest paddle, 
and then only where a very compliant and/or 
lively cartridge is concerned. 

The resonance graph showed excellent con
trol over a wide range, with a notably even energy 

Mission Electro n i c s  Ltd. , PO Box 65, London SW? 1 P P. 
Tel 01-589 0048 

Pa r t l y  deve l oped by M i s s i o n  a n d  b u i l t  for t h e m  
by GB E n g i neer i n g  t h e  774SM t o n earm i s  t h e  
c o m p a ny's second a r m  m o d e l ,  a u g m e n t i n g  
rat h e r  t h a n  d i s p l ac i n g  t h e  ex i s i t i n g  d es i g n .  The 
lat ter  com p r i ses a l o w  mass r ig id  p i vot arm 
with opt ional  f l u i d  d a m p i n g ,  w h i l e t h e  SM i s  a n  
e n t i re l y  new desi g n ,  l a c k i n g  d a m p i n g  a n d  
possess i n g  m u c h  h i g h e r  mass - we e s t i 
m a t e d  i t  at about  t h ree t i m es h i g her. 

At t h e  t i m e  of wr i t i n g ,  t h e  h i g h-mass SM was 
i n c o m p at i b l e  with the c u rrent  range of Miss ion 
c a rt r i d g es,  b u t  we were t o l d  t h at compat i b l e  
l o w  com p l i ance types wo u l d  s h o rt l y  be ava i l 
a b l e .  A com p l i ance r a n g e  of 6- 1 4c u  w o u l d  
s e e m  a p p ro p r i ate for t h i s  1 6g a r m .  

The f r o n t  end of t h e  SM p a ra l l e l s  t h a t  of t h e  
Zeta ,  w i t h  a massive u n pe rforated s l otted 
h e ad s h e l l  m i l led from so l i d  a n d  t h e r m a l l y  
b o n d e d  to a l a r g e  d i ameter  b l a c k  anod i sed 
a l u m i n i u m  t u be - t h e  m a i n  beam. F u l l  c i rc l e  
g i m ba l s  a r e  u s e d ,  s e t  for  zero p l ay a n d  w i t h  
moderate f r ict ion .  T h e  w h o l e  i s  a strong 
s t r u c t u re with a l ow-res o n a n c e  ' f e e l '. The l arge 
cou nterwe i g h t  i s  u n c a l i brated a n d  f i tted with a 
s p r i n g - loaded lock i n g  a r r a n g e m e n t  - i n s u f
f i c i e n t l y  t i g h t  to prevent m i no r  rat t l es on o u r  
s a m p l e ,  w h i c h  ad m i t t e d l y  w a s  a p rototype. 

Co n n ect i o n  i s  made by a standard J apan
ese-type p l u g  a n d  arm lead - a fa i r ly  st i ff for 
correct d ress i n g  o n  a s u b- c h a s s i s  t u rn t a b l e ,  
a n d  need i n g  some c are to m i n i m i se t h e  h e i g h t  
req u i red b e l o w  t h e  p i l l a r. The g o l d - p l ated 
p h o n o  p l u g s  were good q u a l i ty, w i t h  a low lead 
capac i tance of 85p F  - m u c h  lower than t h at 

of t h e  o l d  774. 
An /ttok-compat i b l e  arm m o u n t i n g  base i s  

expected t o  b e  m a d e  ava i l a b l e  f o r  t h i s  d es i g n .  

Lab report 
T h e  m ed i u m- h i g h  mass h a s  been noted a l 
ready. O n c e  a sam p l e  e r r o r  h a d  been corrected , 
t h e  g e o m et ry was j udged to be very good,  w i t h  
adj u s t m e n t s  f o r  h e i g h t ,  ove r h a n g  a n d  offset 
a n g l e .  Easy to assem b l e  and use ,  set t i n g  u p  
was h owever more d i ff i c u l t  d u e  t o  t h e  l ac k  of 
c a l i b r a t i o n  for  b i a s c o m p e n s a t i o n  a n d  
d o w n force.  F r i c t i o n  was com m e n d a b l y  low o n  
t h i s  d e s i g n .  A t h r e a d - a n d - w e i g h t  b i a s  
c o m p e n sator  was f i t ted ,  w h i c h  w h e n  set t o  i t s  
m i d  p o s i t i o n  g ave read i n g s  of 1 00 m g ,  a n d  
200m g  w h e n  c l ose to ' m ax i m u m ' ;  t h e  b i a s  
correct i o n  co u l d  b e  i n c reased t o  adva n t a g e  i n  
t h i s  d es i g n .  T h e  c u e  w o r k e d  w e l l ,  w i t h  
sat i sfactory rates o f  ascent a n d  descent .  

C h a rted for s t r u c t u r a l  reson ances,  t h e  a r m ' s  
b e h av i o u r  was j udged v e r y  good,  p a rt i c u l ar l y  
as reg ards t h e  even e n e rg y  t re n d .  The m a i n  
b r e a k  a p p eared at a h i g h  1 k Hz,  w i t h  m i n o r  
effects p reced i n g  t h i s  a n d ,  a p a rt f r o m  a ' r i n g '  
a t  3 .3kHz,  t h e  rest was pretty s m o ot h .  

Sound quality 
Rated h i g h l y  on t h e  l i sten i n g  tests t h e  774SM 
was fe l t  to offer a ton a l l y  n e u t r a l  perfo r m a n c e  
w i t h  g o o d  c l ar i ty  a n d  stereo foc u s  t h ro u g h o u t  
t h e  freq u e n cy range.  T h e  b a s s  w a s  not a b l y  
d e e p ,  powerf u l  a n d  a rt i c u l at e  w h i l e  t h e  t reb l e  
w a s  l ive l y  b u t  free of harsh n e s s .  T h e  w h o l e  
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effect was one of rel axed sec u r i ty. 

Conclusion 
Miss ion h ave provided us w i t h  a g en u i ne ad
vance in arm performance and sound q u a l i t y  
w i t h  t h i s  new p rod uct .  We l l  s u ited to t o p 
performance,  low-co m p l iance mov i n g-co i l  c a rt
r idges it offers f i n e  sound q u a l i ty  at a most 
re a l i s t i c  p r i c e  and is  t h e re f o r e  w a r m l y  
recommended.  
+101== 
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MISSION 774 continued 

trend. Main resonances occurred at 500 and 
750Hz but these were well disguised on the 
reproduced curve, with the break at 350Hz 
representing a mild pillar/bearing flexure. 

S o u n d  q ual i ty 
Perhaps due to its low mass the 774 showed an 
ability to provide a consistently good standard of 
reproduction using a wide range of motor units 
from a Linn to a Thorens, from a Marantz TT 1  000 
to a Lux P0555. Many tonearms have a strong 
tonal character, exhibiting 'richness', 'brightness' 
or simple coloration; but the 774 was distin
guished by its dry and controlled neutrality. If 
anything the upper midband was slightly hard in 
the manner of the l t tok, but it lacked the latter's 
comparative upper range brightness; whether or 
not this is an advantage will depend on the 
balance of the cartridge being used. The bass 
was slightly reduced in power by comparison 
with some, but conversely it offered a fine 
transient performance with excellent control. 

Concl u s i o n  
The 774 continues t o  provide a n  exceptional 
performance for a low mass design, proving 
unusually versatile as regards the choice of 
player and cartridge on the grounds of both 
sound quality and mechanical compatibility. In 
consequence our established recommendation 
holds, though we would like to see marginally 
higher standards of quality control. 

GEN ERAL DATA Tonearm 
Approx imate effect ive mass, i nc screws, excl cartr idge . . .  1 6g 
Type/mass of headshe l l . . . . . . . . . . . . .  non-detachable 
Geometric accu racy . . . . . . . . . . . .  *very good 
Adj u stments p rovided . . . . . . .  overhang/offset/he ight  
F in ish  and eng i neeri n g . . . . . . . . .  exce l lent/very good 
Ease of assembly/sett i ng -up/use . very good/d i f f icu l t/very good 
Frict ion ,  typical lateral/vert ica l . . . . . . .  less than 5mg/1 5mg 
Bias compensation method . . . .  th read and weight  
Bias force, rim/centre (unca l i brated, set  at max) . 200 mg/200mg 
Down force ca l i brat ion error, .1 g/2g . . . . . . . . . .  u ncal i brated 
Cue dr i ft ,  8mm ascent/descent . . . . . .  none, 0.6 secs/3 .0  secs 
Arm resonances . . . . . . . .  very good 
Su bjective sound qua l ity . . . . . . . . . . . . .  very good 
Lead capacitance/d amp i n g  method . . . . .  85pF/none 
Est imated typical p u rchase pr ice . . . .  £ 1 97 
• First sample tilted 2 deg from vertical, second sample fine 

GENERAL DATA T o n e ar m  
Approx i m a t e  effect ive mass i n c  screws, excl cartr idge 5 . 5 g  
Type/ m ass o f  headsh e l l. . speci a l  detacha b l e  arm/N/A 
Geometric accuracy . exce l l e n t  
Adjust m e n t s  provided . . . . . . . . . t i l t, hei ght, overhang,  dam p i n g  
F i n ish and e n g i neer i n g .  . . good/very g ood 
Ease of asse m b l y/sett i n g  u p/ u s e  

fa ir/requires care a n d  s k i l l/very good 
Frict ion :  typi c a l  lateral/vert i c a l  less than 1 5 mg/less than 1 O m g  
Bias c o m p e n s a t i o n  method . .  lever, thread, pu l l e y  
B i a s  force: r i m/ c e n tre ( s e t  to 1 . 5 g  e l l i pt i c a l) . u n c a l i brated 
Downforce c a l i brat i o n  error. 1 g/2 g . <0.05 g/<0. 0 5 g  
C u e  drift/8 m m  asce n t/desc e n t .  n e g l i g i b le/1 sec/ 1 . 2 secs 
Arm resonan ces good 
Subjective s o u nd q u a l ity . very good 
Lead capac i t a n ce/da m p i n g  m e thod 

1 80 p F/var i a b le, s i lic o n e  fluid we l l  
Est i m ated typical  p urchas e  price.  £1 5 7  
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From t h e  o u t s i d e ,  t h e  name and d i st i n ct i ve 
logo may seem a l l  that  is remarka b l e  about  
th is  t u rn t a b l e ,  wh ich has been d e s i g ned in  the 
UK a long c l as s i c  l i n e s ,  u s i n g  a s p r u n g  
s u b c h a s s i s  a n d  b e l t  d r ive.  More det a i led  
exam i n at i o n  however revea ls  m a n y  u n i q u e  
feat u res;  f o r  exa m p le,  t h e  p l atter i s  s o l i d  matt  
f i n ished acry l ic ,  s u p p l y i n g  t h e  record s u p po rt 
and term i n a t i o n  i t s e l f .  A sem i-g l ass b l a c k  
f i n i s h  i s  u sed for t h e  top d e c k ,  rep l a c i n g  t h e  
ear l i e r  t i nted g l ass m i rrors, a n d  w h i l e  t h e  l atter  
were remova b l e  t h e  newer a l loy p l ates are 
f i xe d .  F i n e  s p eed c o n t r o l  adj u s t m e n t  i s  
ava i l a b l e  b y  t h e  u s e  o f  a sc rewd r iver  i n serted 
in the s m a l l holes in the deck p l ate adjacent to 
t h e  speed c h a n g e  switch,  t h e  d r ive be i n g  
e l ectro n i c  v i a  a s m a l l D C  motor. 

The s u bc h a s s i s  i s  very l i g h t ,  b u t  is a n  
exceed i n g ly r i g i d  a n d  we l l  dam ped p l ate - an 
as y m m e t r i c  s e c t i o n  o f  h o n e y c o m b- c o r e d  
a i rcraft f l oor i n g  mater i a l .  

T h e  m a i n  bea r i n g  has been i nverted a n d  
com p r i ses a n  i n h e ren t l y  se l f  stabi l i s i n g  s i n g l e  
poi nt  d es i g n .  T h e  i nverted c u p  n o w  h a s  a r u by 
bea r i n g  s u rface as standard.  An i ng e n i o u s  
system of t h ree s m a l l-d i ameter, but  fa i r l y  l o n g ,  
coi l -sp r i n g s  a l lows t h e  c h a s s i s  to h a n g  free l y  
i n  n e a r  i s o l at i o n ,  w i t h  t h e  vert i c a l  mode 
con t ro l l ed by s p r i n g  st i ffness,  a n d  the l atera l  
and tors i o n a l  modes assi sted by g ravity as 

we l l  - a good feat u re.  
Arm mou n t i n g  i s  by m e a n s  of a 'U '  s h a ped 

sect i o n  a l loy ext r u s i o n ,  w h i c h  i s  f i r m l y  bolted 
to fo u r  s t u d s  set in  the s u bc h a s s i s .  Adeq uate  
p rov i s i o n  for lead d ress i n g  has been made,  
and t h e  un i t  c a m e  f i tted w i t h  a n  lttok, w h i c h  
s u i ted i t  wel l .  

One po i n t  t o  bear  i n  m i n d h e re i s  t h at t h e  
re lat ive ly  low t o t a l  s u s pe n d ed m a s s  and h i g h  
spr i n g  com p l i a n c e  res u l t s  i n  s l i g h t l y  a l t e red 
states of l eve l  w i t h  d i ffere n t  record wei g h ts .  
The lttok i s  l i t t l e  affected by t h i s, but  i f  us ing  a 
Syri n x ,  for exam p l e, w h i c h  is sen s i t i ve to 
abso l u te leve l l i n g ,  i t  cou ld  p rove d i sast ro u s .  
H owever, t h e  d e c k  i s  eas i l y  l eve l led  via 
con c e a l ed ext e rn a l  n u t s  i n  t h e  p l i n t h  s i des.  

Lab results 
State of t h e  a rt r u m b l e  f i g u res were ach i eved,  
the spect r u m  a n a l y s i s  revea l i n g not h i n g  of  
s i g n i f i cance.  T h e  d r ive was remarkably s t a b l e  
w i t h  very low wow, very g o o d  f l u t ter  a n d  f i n e  
we i g hted w o w  a n d  f l u t t e r. As no d y n a m i c  w o w  
overshoot occu rred,  t h i s  h e l ped to m i t i g at e  t h e  
fai r l y  l o w  torq u e  w h i c h  res u l ted i n  a s i g n i f i ca n t  
0.5 % s l o w i n g  u n d e r  stand ard load i n g .  W i t h  a 
moderate 1 .7kg p l atter  mass,  t h e  f l yw h e e l  
effect w a s  l o w e r  t h a n  i n  compet i n g  mode l s .  

T h e  ex p a n d ed X 1 0  sca l i n g  p roved poss i b l e  
for t h e  d i sc i m p u l se measurement ,  a n d  t h e  

res u l t  w a s  very g o o d ,  w i t h  b a l anced i m p u l s e  
d e c a y  c o n t r o l  o v e r  a w i d e  freq uency r a n g e .  
T h i s  perfo r m a n c e  c a r r i ed t h ro u g h  to t h e  
v i brat i o n  a n d  aco u s t i c  i s o l a t i o n  res u l ts ,  w h i c h  
were exe m p l a ry, a n d  a u r a l  test i n g  w i t h  a l ive 
c a rt r i d g e  s h owed t h at t h i s  p l atform was s i r. g u
i a r l y  i n e rt overa l l  i n  t e r m s  of res o n a n ces,  yet 
the s u bc h a s s i s  freedom a l so res u l ted in q u i t e  
g ood ' footfa l l '  s h o c k  res istance.  

Sound quality 
For t h i s  i s s u e  t h e  Tr i a n g l e  was t r i ed w i t h  bot h 
t h e  lttok a n d  Orion t o n earms a n d  q u a l i t ies of  
l ow col orat i o n  tonal  n e u t r a l i t y  as wel l  as a 
p l e a s i n g  m u s i c a l  b a l a n c e  were i m m ed i a t e l y  
a p p a re n t .  The bass reg i ster  w a s  wel l  above 
ave rage s h ow i n g  a n  open and a rt i c u l at e  
q u a l i t y  - t u n e f u l  a n d  w i t h  g o o d  w e i g h t  a n d  
so l i d i ty. The s o u n d  w a s  a l ive yet somehow 
u n forced.  D i sc/p l atter  cor.tact seemad part i cu
l a r l y  good,  w i th  a we l l  focused t reb le ,  the  
w h o l e  d e l iver i n g  s t a b l e ,  c l ea r  stereo i mages.  
With rock- o r i e n t ated mater ia l  we heard a m i l d 
l ac k  of p i t c h  st a b i l i t y  w h i c h  s l i g h t ly det racted 
from the t i m i n g  and tempo of the m u s i c ,  
a l t h o u g h  th is  negat ive effect  depended o n  t h e  
l i st e n e r ' s  s e n s i t i v i t y  a s  we l l  as o n  t h e  
p rog ra m m e  type.  

Conclusion 
Com p lete ly  retested for t h i s  i ssue ,  t h e  per
f o r m a n c e  was v i rt u a l l y  i d e n t i c a l  to t h at 
o b t a i n ed p rev i o u s l y  a n d  accord i n g l y  t h e  o r i g 
i n a l  t e s t  res u l t s  st i l l  s tand .  Notab ly, t h e  p i t c h  
s l o w i n g  u nder  l oad i s  u n a l tered,  a f a c t o r  w e  
w e r e  now a w a r e  of u n der  a u d i t i o n ,  a n d  a 
second s a m p l e  s h owed no s i g n i f i cant  i m p rove
m e n t .  To con c l u d e ,  t h i s  u n i t  has been i m p roved 
as r e g a r d s  s o m e  p h y s i c a l  d e t a i l s ,  a n d  
m a i n t a i n s  a h i g h  performance w i t h  respect t o  
stereo d e p t h ,  t o n a l  ba l a nce a n d  co l orat i o n  
l eve l s .  On l y  t h e  i n d iv i d u a l  p u rc h aser can j u d g e  
t h e  i m po r t a n c e  of t h e  p i t c h  sta b i l i t y  b y  
perso n a l  a u d i t i o n ,  a n d  w i t h  t h i s  m i l d  reserv
a t i o n ,  t h e  recom m e n d a t i o n  is cont i n ued .  

GENERAL DATA 
Type .. 
Platter m ass/dam ping . .  
F inish and engineering . 
Type of mains lead/connecting leads. 3 core/
Speed opt i ons 33/45 rp m  ( i nterna l l y  vari a b l e) 
Wow and f l utter ( D I N  peak wtd s i g m a  2 ) .  . .. 0 . 0 6 %  
Wow and f lutter ( L I  N p e a k  wtd 0 . 2 -€  Hz/6-300 Hz) . <O 06%/0.07% 
Absolute speed e r r o r  . adj ustable ,  + 1 %  
Speed drift 1 h o u r/ l oad variat ion. +0 . 2 %/ -0 . 5 %  
Start u p  t i m e  to a u d i b l e  s t a b i l isat ion 3secs 
R u m b l e: D I N  B wtd L/ R av ( s e e  spectru m) 77/7 8d B 
Size/cl earance for l id  rear . 45. 5 (w) x 3 8. 5 (d) x 1 5 . 2 ( h)/6 c m  
Ease o f  use.  good 
Typ ical  acoust ic breakthro u g h  and resonances . exce l l ent 
S u bjective so und q u a l ity of c o m p l ete syst e m  ve ry good+ 
H u m  level/aco u s t i c  feedback very good/exce l l ent 
Vibrat ion sensit iv i ty/ s h ock resistance exc e l l ent/ g ood 
Esti mated typical  p u rchase pr ice . . . . . . . . . . .  £398 

Disc impulse transmission, magnified X 1 0. 

Rumble (0-500Hz /in):  abo ve, electrica l  only; 
below, total. 

Brea kthrough (0-50 0 Hz /in) : abo ve, a coustic; 
belo w,  vibra tion. 



For several  issues now, t h e  Rega has been 
om itted at the maker's req uest on the g ro u n d s  
of a m a n u fact u r i n g  s h o rtfa l l  i n  compar ison 
with d e m a n d .  H owever as Rega now d o m i nate 
the lower p r i ced a u d i o p h i l e e n d  of t h e  market 
in t h e  U K ,  i t  was t h o u g h t  p o l i t i c  to  p u rc h ase a 
deck and rev iew it on o u r  read ers'  beh a l f .  

A s i m p l e  des i g n ,  i t  c o m p r i ses a so l i d  c h i p
board p l i n t h  covered i n  t o u g h  matt b lack lam
i n ate .  Th ree fair ly st iff  stepped rubber feet 
p rovide a stab l e  t r i pod f o u n d a t i o n  w h i l e  the 
h i g h  q u a l i ty  l id  i s  d i rect l y  h i n g ed to t h e  chassis  
p l i nt h  with  n e i t h e r  s p r i n g s  nor  iso lat i o n .  A 
p l a i n  m a i n bear i n g  w i t h  a t h ru st bal l i s  used,  
and t o l e rances were c l ose h e re,  w i t h  no de
tectable p l ay. Belt -dr iven v i a  a ru bber cord,  the 
i n n e r  p l atter hub i s  a re i n fo rced p l ast i c  
m o u l d i n g ,  the u p permost p roject i o n  for m i n g  
t h e  tapered centre s p i n d l e  and t h e  o u t e r  p l at
ter boss. The p l atter  is made of t h i c k  p l ate 
g l ass (red u ced i n  t h i ckness for t h e  Pla nar 2 1) ,  
and s u rmou nted b y  a t h i c k  fe l t  mat .  I n  a s i m p l e  
and i n g e n ious g rav i ty  s u s p e n s i o n ,  a second 
d r ive belt  i s  l ooped to s u p port the s low speed 
s y n c h ronous d r ive motor and s u rp ress v i bra
t i o n  cou p l i n g  to t h e  p l at ter. 

The arm is t h e  t rad i t i o n a l  Rega u n i t  made to 
t h e i r  spec i f icat i o n  by L u s t re i n  J apan,  with 
i m p roved bea r i n g s ,  a side e n t ry cable f i x i n g ,  
and a sta i n less steel  a r m  t u be. F i tted w i t h  a 
u n i versal  detac h a b l e  headshe l l ,  t h e  arm has 
m a g n et i c a l l y  act u ated b i as compensat i o n  p l u s  
a rotat i n g-scale cal i b rated cou nterwe i g h t ,  w i t h  
s o m e  contro l led deco u p l i n g  f r o m  t h e  a r m  t u be. 
The l at�ral  ba lance o u t r i g g e r  a l so has a 
d a m ped stem . Effect ive m ass is est i m ated at !::] 1 6g ,  s u i ted to lower com p l iance cartr idges,  

a n d  i n  our (brand n ew) sam p l e ,  some p l ay was 
e v i d e n t  in the arm bea r i n g s .  

Rega reco m m e n d  t h at t h e  deck s h o u l d  b e  
p l aced o n  a l i g ht s h e l f ,  w a l l  m o u n t e d ,  rat h e r  
t h a n  a ' coffee t a b l e '  o r  f loor  c a b i net ;  t h i s  w e  
f o u n d  to be g o o d  advice.  

Lab report 
T h e  p l atter  was c l ear ly  wel l f o u n ded as t h e  
m i n i m a l  low f req uency r i n g i n g  o n  t h e  d i sc 
i m p u l s e  res p o n se shows.  The i n i t i a l  t ra n s i e n t  
was p o o r l y  d a m p e d ,  however, a c h aract e r i st i c  
of  t h i c k  f e l t  mats.  

A l most n o  meta l  work was present  in  the 
u n i t  a n d  t h i s  meant very l i t t l e  h u m f i e l d  
s c ree n i n g  w a s  p rov i d e d .  I n  fact ,  h u m  levels  
were poorer than average a n d  t h e  c h o i ce of 
c a rt r i d g e  w i l l  need some care. Wei g hted wow 
and f l u t t e r  was sat i sfactory but l i near  wow 
was o n  the h i g h  s i d e  at 0 . 2 1  % ,  t h i s  measu red 
w i t h o u t  t h e  mat as the f e l t  is of s l i g ht l y  
v a r i a b l e  t h i c k n ess.  S peed w a s  f a i r l y  accu rate, 
but s l owed a s i g n i f i ca n t  0 .4 % u nd e r  l oad w i t h  
s o m e  overshoot a f t e r  recovery d u e  t o  motor 
s u s p e n s i o n  tension roc k i n g .  Start- u p  was 
average for a belt d r ive at 4 .5  seco n d s .  

R u m b l e  leve l s  w e r e  j u st sat i sfactory for t h e  
p r i c e  a v e r a g i n g  - 7 1 d B  D I N .  S p e c t r u m  
a n a l y s i s  s howed a con s i d e r a b l e  content  of 
m a i n s- re l ated v i brat i o n s  s u c h  as 1 00 and 
200 H z ,  w i th  ' po l e  h a r mo n i c '  c o m p o n e n t s  
a r o u n d  2 0 0 · 3 0 0 H z .  T h e  b e a r i n g  a l o n e  
m e a s u red better t h a n  - 78d B w i t h  t h e  motor 
off ,  h owever. Aco u st i c  b r e a kt h ro u g h  was 
about average a n d  t h e  l id was found to be 
i n f l u e n t i a l  h ere, and res u l t s  were better when 
was e nt i re l y  removed.  The p l ot i s  s l 1own 
e x p a n d ed by 1 0d B  for l id  u p  a n d  d o w n ,  the 
l at ter  be i n g  p referred . V i b ra t i o n  i so l a t i o n  was 
a l so poorer t h a n  ave rage. 

The arm was wel l  f i n i s hed w i t h  very good 
geomet ry. lt  was easy to set up and use and 
d e m o n s t rated low bea r i n g  f r i ct i o n .  B i as com
p e n sat i o n  was set t o  sen s i b l e  leve l s  a n d  t h e  
c u e  worked wel l .  Downforce c a l i brat i o n  p roved 
sat i sfactory. Charted for arm reso n a n ces,  t h e  
d e s i g n  d e m o n s t r a t e d  s u r p r i s i n g l y  g o o d  
c o n t ro l  of t h e  f i rst head s h e l l socket f l e x u re at 
230 Hz;  com parat ive ly c l ea n  in t h e  300 to 3 k H z  
r a n g e ,  t h e  energy t re n d  was rat h e r  b r o k e n  u p  
t h e reafter. 

Sound qual ity 
B e l y i n g  t rad i t i o n a l  a s s u m e d  r e l at i o n s h i ps 
between a n u m be r  of tec h n i c a l  parameters 
and sound q u a l i ty, t h e  Rega p roves t h at a w e l l ·  

deve l o p e d ,  s u bject ive ly-assessed b a l a n c e  o f  
p e r f o r m a n c e  c o u n t s  for more t h a n  tec h n i ca l  
exce l l e nce w i t h  reg ards to a n y  o n e  parameter. 
O n  t h e  d e b i t  s i d e  t h e  Rega d i d  s u ffer  from a 
m o d i c u m  of p rog ramme wow, p a rt i c u l ar ly  o n  
rock programme,  b u t  t h i s  was not  c o n s i d e red 
s e r i o u s  at t h i s  p r i ce leve l ;  a m i l d  loss of stereo 
d e p t h  was a l so noted,  toget h e r  w i t h  a n  ac
c o m p a n y i n g  i m pa i rment  of low bass d e f i n i t i o n  
a n d  eve n ness.  Converse ly i t  s o u nded ' m u s i c a l '  
i n  a b a l a n ced and coherent  m a n n er. U p per  
bass d ef i n i t i o n  was act u a l l y  q u i te  good,  t h e  
m i d ra n g e  s l i g ht l y  'warm'  b u t  w e l l focused and 
t h e  t r e b l e  l ive l y  as w e l l  as t r a n s p a r e n t  w i thout  
t h e  ' s m ear '  and ' s p l a s h '  ev i d e n t  w i t h  some 
c h e a p e r  t u r n t a b l e s .  Presentat i o n  of  d et a i l  was 
c o n s i d e red wel l above average,  l i t t l e  i n f e r i o r  to 
s u per· f i  m od e l s  in t h i s  res pect . 

Conclusions 
I h ave m i l d  reservat i o n s  concern i n g cert a i n  
aspects of t h i s  m o d e l 's l a b  perfo r m a n c e  b u t  i n  
t r u t h  t h e  res u l t s  are reaso n a b l e  e n o u g h  a t  t h e  
p r i c e ,  a n d  I s u spect t h at t h e  c h e a p e r  Pla nar 2 
i s  eq u a l l y  good v a l u e .  I f  you are very p i t c h 
sen s i t i ve t h e  Rega m i g h t  p o s e  p ro b l e m s  - i f  
n o t ,  t h e  overa l l  s o u n d  q u a l i ty  i s  s u c h  t h at i t  
g a i n s  a w a r m  recom m e n d at i o n .  A g o o d  aud it ·  
i o n  s h o u l d  c o n f i rm your  dec i s i o n  e i t h e r  way. 

G E N ERAL DATA I ntegrated turntable 
M otor Section 
Type . . . . . . . . . . manua l ,  belt-dr ive 
P l atter m ass/dam p ing . . . . . . . . . .  2 .2kg/good 
F i n ish and eng i neer ing . . . . . . . . . . . . . .  very good/very good 
Type of mai ns/con n ect i n g  l eads . . . . .  2-core/phonos and earth 
S peed opt ion s .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33/45 rpm 
Wow and f l utter ( D I N  peak wtd, s igma 2) . . . . . . . . . . . . . .  0.09 % 
Wow and f l utter ( U N  peak wtd 0.2-6Hzi6-300H z) . · o.21 % /0.45% 
Absolute s peed error . . . . . . . . . . . . . . . . . . . .  + 0 .4% 
S peed dr i ft ,  1 hour/ load variat ion . . . . . . synchronous/ - 0.4% 
Start -up t ime to audible stabi l i sat ion . . . . . . . . . . . . . . .  4.5 secs 
R umble ,  D I N  B wtd UR average (see spectrum) . . .  - 721 - 70d B 

A rm Section 
A pproxi mate effect i ve mass, inc screws, excl certr idge . . .  1 6g 
Type/mass of headshel l .  . . . .  u n iversal detachable/B.Og 
Geometr ic accuracy . . . . . . . very good 
Adjustments prov ided . . . .  overhang/ lateral ang le 
F i n ish  and eng i neeri ng . . . . . . . . . . . . excel l ent/very good 
Ease of assem bly/sett ing-up/use 

very good/very good/very good 
Fr ict ion ,  typical l ateral/vert i cal . . less t h a n  25mgl1 5mg 
B i as compen sation method . . . .  i nternal  magnet 
B 1as force, n m/centre (set to 1 5g e l l 1 pt 1 cal )  . . . .  200mg/21 0mg 
Downforce cal 1 brat 1on error, 1g /2g . . . . . . . . . .  - 0. 1 g/ - 0.07g 
Cue dnft, Bmm ascent/descent . . .  n eg l i g i b l e  0.5 secs/ 1 . 5  secs 
Arm resonances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  average + 
S u bjective sound qua l i ty  . . . . . . . . . . . . . . . . . . . . . . average + 
Lead capacitan ce/damp ing  method 

?OpF/co u nterwei g h t  decou p l i n g  

System as a whole 
S IZe/clearance for l i d  rea r .  . . 45(w) x 36(d) x 12 .3(h)/7cm 
Ease of use . . . . . . . . . . . . . . . . . .  fa i r ly  good 
Typical  acoust ic  breakt h rough and resonances . . . . . .  average 
S u bject ive sound qua l i ty  of complete system . . . . good 
H u m  level/acoust ic  feedbac k .  . . .  average - /fai r ly  good 
Vi brat ion  sensiv i tylshock resistance . . . . . . . .  average - /good 
Est i m ated typical  purch ase price . . . . . . . . . . . . . . . . . . . .  £ 1 48 
• worsened by unevenness in thick felt m a t

o � m w � � 
Disc impulse transmission sho wing damping 
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Charts above chara cterise genera l turntab le 
behaviour. See text for commentary on these 
results, see Technica l Introduction for 
expla na tion of test tech niques 



3009 Series II

Featu res and d e s i g n  
This review covers the two models i n  the S M E  
Series I l l  range, with the cheaper S sharing many 
of the fundamental components of its more 
expensive brother, including a virtually indis
tinguishable performance. In addition to a l l  the 
basic adjustments, the top price version has a 
rack and pinion adjustment for geometric over
hang, and fine screw adjustment for both bias 
and downforce; the silicone fluid damper 
assembly, an optional extra on the S, is fitted as 
standard. 

The main parts are constructed of carbon fibre 
reinforced mouldings, the arm using the tradi
tional S M E  beari ng combination of a horizontal 
plane ball race and knife edges in the vertical 
plane; the vertical bearing axis runs through the 
stylus tip to maximise downforce stability and 
reduce warp wow. 

Although a friction-fit interchangeable arm 
carrier has been incorporated, the design ob
jective was undoubtedly that of low mass. 
Viscous damping has been included (S optional) 
to help control the high 0 subsonic resonances 
of certain moving magnet cartridges which 
possess excessive compliances. A low 5 . 0 g  
effective mass has been achieved by using a 
damped thin wal l  nitride-surface-hardened 
titanium arm tube, with a vestigial reinforced 
plastic cartridge platform/shell. U nfortunately 
this headshell is so small that some of the longer 
bodied cartridges produce a very tight fit; in 
addition, very little support is provided ahead of 
the !ixing screws. These are made of plastic to 
reduce mass, but consequently cannot be done 
up tightly - the reverse of the thinking behind the 
Mission, Syrinx, a n d  Linn etc designs, which 

stress tight cartridge fixing. S M E  do however 
provide some bituminous mastic to help couple 
the cartridge to the headshell .  

Improvements have been made t o  the cartridge 
wiring tags, which were p reviousl y  rath er too stiff 
and easily broken off the wires during fitting. An 
increased mass option has recently been made 
available to give better matching with lower 
compliance cartridges, comprising accessory 
mass loading plates for the headshell  which can 
be added as required: two are in fact supplied, 
weighing 4 . 4  and 2 . 2 g. The augmented effective 
mass including steel fixi n g  screws works out at 
12 g, and the combination is suitable for cartidges 
down to 8 cu. At the other extreme, and in 
conjunction with mild damping (we believe that 
S M E' s  damping recommendations are excessive) , 
models up to 60cu can be accommodated with· 
out the ballast weights. 

Lab resu lts 
Demonstrating excellent geometric accuracy, a 
full range of adjustments was provided, including 
tilt, which is awkwardly set by a friction lock on 
the headshell and requires much trial a n d  error. 
Bearing friction was excellently low, and on our 
sample measured below 1 Omg in both planes. As 
in previous issues we found the bias settings 
were excessive by about 50%,  but this can easily 
be compensated, while downforce also tended 
to be several percent on the l ow side. The cue 
descent was too slow at 4 seconds for a 8 mm 
drop; one seco nd is a m ple and minimises record 
damage when cueing on music tracks. 

We found that when damping was applied as 
recommended, stereo image stability su ffered 

d u e  to excess forces be i n g  appl ied to the styl u s  
on m i l d  l o w  frequency record warps i n  t h e  0 .5  t o
4 Hz range; m i n i m u m  d a m p i n g  t h i n n ed by 30% of 
d i l uent stab i l i sed t h e  m ost severe resonance 
c o m b i nat ions su ccessf u l l y. I n  fact m a n y  
cartr idges worked wel l  w i t h o u t  damping .  

The resonance c haracterist ics i n  the a u d i o  
range were fair ly wel l  d a m ped but  very com p lex, 
with  a flexu re associated with t h e  counterweig ht 
at 88 Hz, a she l l/tube mode at 220 H z, and further 
effects at  h igher freq u e ncies. On t h i s  sample 
some ' noise' was present o n  t h e  g raph, suggest
i n g  play in the assem b l y, w h i c h  is suspected to 

' be in the cou nterwe i g ht mechan ics. A secon d  
g raph taken w i t h  6 g  o f  bal last s h owed an eve n  
more com plex resu lt; su perf icial ly demonstrat ing 
more resonance damping ,  i n  e n e rgy terms the 
t re n d  is i n  fact less favou rable, with a 1 5 d B  
d iscont i n u ity. 

Sound quality 
This arm was charcterised by a ' soft' balance, 
with a subj ectively subdued treble. Colorat ion 
was com paratively low a n d  the overa l l  sou nd 
pleasa ntly relaxed. Stereo i mag i n g  was to a good 
stan d a rd and the bass reg i ster reasonably 
deta i led and extended. Low com p l iance movi ng
coi l s  gave q u ite good res ults with the bal last, 
a l though some l oss of t rans ient  prec is ion and 
focus was ev ident  w h e n  com pared with the top 
class h i g h e r  m ass compet i t ion .  The arm was at  its 
best when used with m o re com p l iant cartr idges 
that made less demands i n  terms of rig id i ty. 

Conclusion 
Despite the h igher  effective m ass option, t h is 
f inely made and excee d i n g l y  versat i l e  arm is not 
real ly su ited to top m oving-coil cartridges posses
sing lowish compl iances. H oweve r, it  rem a i n s  
one o f  the best low m a s s  tonearms a t  i t s  price, 
and may be a l ig ned to a h i g h  state of precis ion; 
the optional capacitance loadi n g  is a f u rther 
advantage, though the lead- o u t  cables are sti l l  
rather stiff for subchassis t u rntables, b u t  can 
easi ly be changed. 
S M E  3009 I I IS B  
The 11/SB i s  a new ad d i t i o n  t o  t h e  e x i st i n g  S M E  
Series Ill a r m s ,  a l s o  revi ewed i n  t h i s  book. S M E  
h ave i n creased t h e i r  versat i l i ty  a n d  geometr ic  
performance by the s i m p l e  exped i e n t  of ad
d i n g  some accessor ies t o  a new vers i o n  of  the 
carr ier  arm CA 1 .  These i n c l u d e  t h e  esta b l i shed 
mast ic  m o u n t i n g  co m p o u n d ,  t o  be p l aced be
tween cart r i d g e  back a n d  arm;  a properly
f i t t i n g  t y p e  ' 3 8 1 8 '  b a l l ast  w e i g h t  w h i c h  
a p p rox i m ately d o u b l e s  t h e  effect ive mass to 
1 0g i n c l u s i ve of  screws, p l u s  a ret urn  to 
a l u m i n i u m  m o u n t i n g  h a rdware.  Carbon f i bre 
re i n forced n y l o n  screws are a l s o  provided as 
standard ,  t h e  f i n a l  accessory bei n g  a rev i sed 

G E N E RAL DATA Ton earm 
Approx imate effective mass inc screws, excl cartr idge . . . . .  5 . 0 g  
Type/ mass of headshel l . . p l u g  in arm tube/N/A 
Geometric accu racy . . exce l l ent 
Adj ustments provided. . . . . . . . . . . . . .  overhang, t i lt ,  arm height 
F in ish a n d  e n g i n eering. . . . . . . . . . . . . . .  exce l l e nVvery good 
Ease of assembly/setting u p/use . . . good/good/very good 
Frict ion:  typical lateral/vertical . . . .  less than 1 O mg/less than 1 O m g  
B i a s  compensation method. . suspended w e i g h t  ( p u l ley) 
Bias force: r im/centre (set to t . 5 g  e l l i pt ical) . . . . .  2 7 5 m g/ 2 7 5 m g  
Downforce cal i brat ion erroc 1 g/2 g -o. 1 2 g/ -Q. 1 8 g 
Cue d rift/B m m  ascent/descent . . n e g l i g i b le/0 . 6 sec/4.0 secs 
Arm resonances . . . . . . .  good 
Subjective sound qua l ity . . . .  good + 
Lead capacitance/damping method 

opt ional  to 300 p F/variable f l u i d  damping ( not ' S") 
Est imated typical p u rchase price . . . . . . . . . . . . . . . . .  £ 1 2 0 (£90 ' S") 
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SME 3009 Il l  SB continued 
two p o i n t  a l i g n me n t  protractor t o  go w i t h  t h e  
new geomet ry, t h e  latter  a s m a l l  rev i s i o n  t o  
o f f s e t  a n g l e .  T h i s  i s  n ecessary s i nce t h e  S M E 
carr ier  has s i n g l e  h o l e  f i x i n g s ,  and o n l y  
ove rhang c a n  be adj usted,  t h i s  v ia  t h e  p i l l a r  
base s l ide .  T h e  head s h e l l h a s  been s l i g h t l y  
e n l arged a n d  stren g t h e n ed t o  g i ve more space 
for t h e  deeper cart r i d ges and a broader base 
for mou n t i n g .  O u r  sam p l e  came in  a handsome 
a l l -b lack f i n i s h .  

L a b  report 
For comparat ive p u rposes,  t h e  arm was re
tested w i t h  t h e  bal l ast w e i g h t ,  t h i s  co n d i t i o n  
s u i t a b l e  f o r  l o w  to m ed i u m  com p l i ance c a rt
r i d g es ,  part i c u l ar ly  movi n g  co i l  types.  O n  most 
mechan ica l  and measu red parameters the per
formance was very good.  B i as compen sat i o n  
a p pears to h ave b e e n  red uced to m o r e  rea l i s t i c  
leve l s  compared w i t h  prev i o u s  sam p l es,  b u t  
t he cue desce nt  rate rem a i n s  a t r i f l e  s low. 

The com p l ex i ty  of t h e  arm resonance p l ot 
ref lects t h e  p i vot des i g n  and t h e  l arge n u m be r  
of attached mec h a n i cal  components .  The 
t rend was c o n s i d e red favo u ra b l e  w i t h  reason
able control  of brea k u p  modes,  t h o u g h  some 
of  t hese were rat h e r  low in f req uen cy, for  
exam p l e  90 Hz and 200 Hz (bal l ast vers ion) .  

Sound qua l ity 
P l aced i n  t h e  ' good' category, t h e  l atest Series 
Ill was fe l t  to offer  an i m p roved performance 
w i t h  movi n g  co i l  cart r idges as t h e  bass fe l t  
more extended,  w i t h  better  det a i l and art i c u l 
a t i o n .  The heaviest poss i b l e  c o u n terwe i g h t  
h e l p s  matters here.  The m i d  h a d  t h e  u s u a l ,  
s l i g ht l y  b l a n d ,  ' r i c h '  c h aract e r i s t i c  of t h e  Ill, 
and the t reb le  d i d  not s o u n d  as c lear  or  we l l  
loca l i sed as some more rec·ent  tonearms,  a l 
t h o u g h  a d m i t ted l y  t h e  l atter  a r e  u s u a l l y  m u c h  

0 

m o re expen s ive.  A m i l d  l o s s  of stereo d e p t h  
a n d  i m med i acy w a s  a l so obse rved . 

Conclusion 
On g ro u n d s  of i t s  respec t a b l e  s o u n d  q u a l i t y  
and h i g h  versat i l i t y  w i t h  exce l l e n t  f i n i s h  and 
c o n s t r u ct i o n ,  not to m e n t i o n  t h e  f ine  w r i t t e n  
i n s t r u c t i o n s ,  t h e  I l l  con t i n ues t o  q u a l i f y  for  
reco m m e n d a t i o n  i n  i t s  l atest  SB form.  

G E N E R A L  DATA Tonearm 
A pproxi mate effect ive mass, inc screws, excl cartridg e 

5(" 1 0)g 
Type/mass of head shel l .  . . . . . . .  d etachable carrier 
Geometric accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  exce l l ent  
Adj ustments provided . . . . . . . . . . . . . . . . .  t i l t/overhang/height  
F i n i s h  and eng i neeri n g  . . . . . . . . . . . . . . . . .  excel l ent/very good 
Ease of assembly/sett ing -up/use . . . . . . .  good/good/good 
Fr ict ion ,  typical  lateral/vert ica l . . . .  5mg/less t h an 5mg 
B ias compensat ion method . . . .  th read and wei ght  
Bias force, ri m/centre (set to  1 .5g e l l i pt i cal) . . . . .  1 50mg/1 50mg 
Downforce ca l i brat ion error, 1 g /2g . . . . . . . . . . . .  - 0 .05g/none 
Cue dr ift ,  8mm ascent/descent . . . . . . .  none,  0.9 secs/3.9 secs 
Arm resonances . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Subj ective sound qua l i ty . . . . . . . . . . . . .  good 
Lead capac i tance/dam p i n g  method . . . . . . . . .  280( ' 75)pF/none 
Est i m ated typical purchase pr i c e .  . . . . . . . . . . . . .  £90 
' See tex t 
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high fidel ity 
equ ipment 

A LEG E N D  I N  I TS OWN TI M E  
R EGA PLANAR 3 

U n iq u e  approach 
to t u rntable des ign endows t h e  
P l a n a r  3 w i t h  performance wel l  
beyond its pr ice  category 
coupled with o u tstand ing  
re l iab i l i ty. 

excellence 
in sou nd 

S O  S O R RY . . .  
S I M PLY VALHALLA! 

V e s  t hose d read f u l  
L I N N  p e o p l e  have done 
it aga i n  . . .  F U RT H E R  I M PROVED T H E  
L P 1 2 .  
A t  £ 3 7 5 ,  p lus  a r m  the price i ncrease is  
modest  i n d eed, and t h i s  is the  f i rst i n c rease 
on the  L P 1 2 for two years. Now you can 
own the  latest LP1 2 for j ust £4 1 9 , 
complete with Bas ik  arm and Cartridge, 
or £448 with the "n ew" Bas i k  LV. X. 

I=� 00 •l'f-1 =� s j I; i I i I; 11 
WALKER CJ55 
S i m p l e  concept. 
I ngen ious  execut ion.  
Amazing value with L i n n  
Bas ik  a r m  and Cartr idge. 

DU N LO P  SYSTE M D E K  U 

New system 
Syste mdek li 
jo i n s  o u r  demonstrat ion 
select ion wh ich i ncl udes:  
A R I STON. LOGIC, DAIS, M I SS ION,  
Z ETA, SYR I N X, H E L I US, 
ORAC L E, a n d  ELITE ROCK. 

DEMONST RATIONS 
W. A .  
rn�w IJ son

4 0 1  S m ithdown Road Live rpool L1S 3.J.J 
Te l ephone 051 - 733 6859 t:�._:!l \ZJ !!!:!Jl!JUUU�'I'S 
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Feat u res and d e s i g n  
The 305 M was t h e  f irst and more costly version of 
t h i s  motor unit to be released som e  years ago 
now, comprising a two-speed belt drive wi th  a 
four-spr ing subchassis. lt exhib i ted a high 
standard of plint h construct ion and f inish com
mensurate with its price range, but STD also 
found it possible to produce a less expensive 
version by economising on externals yet retaining 
the essent ial m echanics. This is designated t h e  
305 S, and uses a h eavy, moulded black plinth. 

Rat h er l ight in construct ion, t h e  subchassis is  
heavily damped by bitum inous cladding. Levelling 
and adjust m ent requires the removal of the 
bottom cover as well as the sett ing of t h e  four 
spring tensions to produce a clean, 'free' move
m ent. The ·l id is  of heavy gauge and non-resonant 
plastic, mounted on frict ion hinges. 

Lab res u lts 
Weigh ing 2.0kg, the flat alloy platter is f i tted with 
a felt mat that provides reasonable disc support. 
Two disc i mpulse responses were tried and are 
presented for comparative purposes, one with 
the mat as supplied and the other with the Audio 

Ref mat substi tuted; note that the latter did not 
affect the low frequencies, the disturbance here 
be i rig due to p·latter.rocking. At 0.070,7,, combined 
wow and flutter was very good, as were the rumble 
results although the spectrum analysis did reveal 
some spurious components around -80dB. Speed 
error and torque were both good, and both 
acoust ic and vibrat ion isolation were fine; in  this 
instance the acoust ic results were taken with the 
lid shut, using an A udio Re f mat. 

So u n d  q ual ity 
In i ts price class t h e  S was undoubtedly capable 
of a high sound quali ty. The benefits of negligible 
motor i mperfect i ons, good resistance to feed
back, and the isolated nature of the disc platform 
were reflected in t h e  precision of the stereo 
staging, good detail and depth rendit ion, an 
extended and fairly even bass, and a general lack 
of ' muddle' w h i c h  is an unfortunate feature of the 
majority of plinth plus feet turntables. 

Concl u s i o n  
Wh ile the M remains worth considering, the S 
can be confi dently reco m m ended as providing 
good value for money. The shock resistance 
achieved by som e  foam damping in the springs, 
is a l ittle better than for other competing sub
chassis models, and this m i ght be a part icular 
factor in its favour under certain circumstances. 

GENERAL DATA M o t o r  U n i t  
Type. . belt d r i v e  
Platter  m ass/ d a m p i n g .  . 2 kg/good 
Fin ish a n d  e n g i ne e r i n g . .  . . . . . . g ood/good 
Type of mains l e a d/co n n ect i n g  l e a d s . . 2 eo rei-
Speed opt ions . .  . . . . . . .  33/45 rpm 
Wow a n d  f lut ter  ( D I N  peak wtd s igma 2 ) . 0 . 0 7 %  
Wow and f lutter ( L I N  peak wtd 0 . 2-6 Hz/6-300 Hz) . .  0 . 1 1 %/<0.06% 
Abso l u t e  speed error . +0 . 2 5% 
Speed d r ift 1 h o u r/ l oad var iat ion . . s y n c h r o n o u s/ -0 . 3 5 %  
Start u p  t i m e  to a u d i b l e  s t a b i l i sa t i o n  3 . 5 secs 
R u m b l e: DIN B wtd L! R av ( s e e  spectru m ) .  - 7 5 / -7 6 d B  
S i z e/ c l e a rance f o r  l i d  rear . 4 7 . 5 ( w) x 3 6 . 5 ( d) x 1 5 . 5 ( h)/5 . 5 c m  
Ease o f  use . f a i r l y  good 
Typica l  acoust ic  b r e a k t h ro u g h  a n d  reso n a nces very good 
S u bject ive s o u n d  q u a l ity of complete syste m . very good 
Hum level/acoust ic feedback very good/very good 
V i b rat ion s e n s i t i v ity/ s h ock resistance . v e ry good/fa i r ly good 
Est i mated typical  p u rc h a s e  pr ice. . C 1 7 0 

Disc impulse: black A udio Ref mat; white, S TD felt 
mat  (X1 0). 

Rumble (0-500Hz fin) :  abo ve, electrical only; 
belo w, total. 

Breakthrough (0-50 0 Hz fin): abo ve, acoustic; 
belo w, vibra tion. 

F O R  T H E  R IG HT.E OU J PME NT AT THE 
R IG HT PRICE C HOOSE THE R I G HT 

RETAI L E R .  

AB E R D E E N  
H o l born H i - F i ,  

445 , H o l bo r n  Rd , 
Tel . 0 224 2 5 7 1 3 

E D I N B U R G H  
Au d i o  A i d s ,  

52 , G eo rg e  St , 
Te l .  0 3 1  2 2 6  39 79 

43 , Sou th C l e r k  St , 
Te l . 0 3 1 6 6 7  28 7 7  

H i - F i  Co r n e r , 
1 ,  H a d d i ng t o n  P l a ce ,

Te l .  03 1 556 7 90 1 
Th e G ra moph o n e C o , 

R ose St P rec i n ct ,  
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T h i s  ra n g e  of Tec h n i c s  t u rn t a b l e s  h a s  so m a n y  
c o m m o n  factors i n  e n g i n ee r i n g  a n d  i n  c o m p o n e n t  
e l e m e n t s t h at i t  i s  l o g i c a l  to assess t h e m  as a 
g r o u p. T h e  f i rst m o d e l  was t h e  SL 1 0 , a n  e x t ra
o rd i n a r i l y  c o m pact a n d  i n g e n i o u s  i n teg rat e d  
p l a y e r  of  s u p e r b  e x t e r n a l  a p p e a r a n c e .  H owever, 
it p roved h a rd to m a n u factu re. a n d  f u rt h e rm o re 
Te c h n i c s  u n d e rest i m at e d  d e m a n d  f o r  t h e  pro
d u ct .  Acc o rd i n g l y  a year  or so a g o  t h e y  i n t ro
d u c e d  a c o m pa n i o n  m o d e l  of v i rt u a l l y  t h e  sa m e  
d i m e n s i o n s  w i t h  a n  ess e n t i a l l y  c o m p a r a b l e  p e r
f o r m a n c e  c a l l e d  t h e  S L 7. An i m p roved m i c ro
processor p l u s  rat i o n a l i sed m o t o r  a n d  c o n t ro l  
c i rc u i t ry a l l owed a m a s s i v e  red u c t i o n  i n  c o m
p o n e n t s  as we l l  as eas i e r  c o n s t r u ct i o n ,  resu l t i n g  
i n  a 3 0 %  p r i c e  s a v i n g .  S i n c e  t h e n  t h e  S L 7  d e s i g n  
h a s  b e e n  w i d e n e d  a n d  stret c h ed p h ys i c a l l y  t o  
m a t c h  n o r m a l  c o m p o n e n t  a n d  rac k d i m e n s i o n s, 
prod u c i n g  t h e  S L Q L  1 a n d  t h e  c h e a p e r  S L D L  1 .  At 
t h e  t o p  e n d  of t h e  r a n g e, t h e  SL 1 0  h a s  b e e n  
s u pp l e m e n te d  b y  t h e  S L  1 5 .  w h i c h  h a s  a d d i t i o n a l  
t rack s e l e ct i o n  f ac i l i t i es. a l l o w i n g  t h e  c h o i ce o f  
a n y  t r a c k  i n  a n y  o r d e r  via a n u m b e red a r ray o f  
p u s h b u tt o n s. T h e  s u ccessf u l  i n c o r p o rat i o n  o f  
t h i s  c o m p l ex a d d i t i o n a l  featu re w i t h i n  t h e  l i m i t e d  
s p a c e  of t h e  S U  0 f ra m e  i s  s o m et h i n g of a n  
ac h i eve m e n t. 

T h e  m a j o r  c o m po n e n t  t h at a l l  t h ese m o d e l s  
h a v e  i n  c o m m o n  i s  t h e  bas i c  t o n e a r m  f r o m  t h e  
SL 1 0 , a pa ra l l e l  t r ac k i n g  d e v i c e  b u i l t  i n to a h eavy 
set of p r ec i s i o n  c a st i n g s .  O n  the ' 1  0 and ' 1 5  t h e  
cast i n g  i s  c o n t i n u e d  to f o r m  t h e  e n t i re l i d , w h i l e  
t h e  o t h e r  m od e l s  h av e  t r a n s p a r e n t  f r o n t  l i d  

s e c t i o n s. c o m p r i s i n g  p l as t i cs m o u l d i n g s  o f  a fa r 
h e a v i e r  g ra d e  t h a n  u s u a l l y  f i t t e d  to t u r n t a b l es .  A 
l i d- m o u n t e d  t o n e a r m  is a d m i t t e d l y  s e n s i t i v e l y  
l o c ated,  b u t  t h e  e x c e pt i o n a l  r i g i d i t y  a n d  w e i g h t  
of  t h e  l i d s  h a s  p r o v e d  to b e  be n e f i c i a l  f o r  a c o u s t i c  
i s o l at i o n  a n d  f e e d b a c k  i m m u n ity .  

C a rt r i d g e s  o f  above average q u a l i ty a re f i t ted ,  
and u s e  a s p e c i a l  f i x i n g  w h i c h  g i ves a l o w  
e f f ec t i v e  m a s s  t o t a l  of  9 g ,  e n s u r i n g  g o o d  
m e c h a n i c a l  c o m pat i b i l i t y  f o r  t h e  a r m / c a rt r i d g e  
s u bs o n i c  res o n a n c e  ( 1 0- 1 2 H z) .  P h y s i c a l l y  c o m
p l e t e l y  sym m e t r i c a l ,  t h e  t o n e a r m  is b a s e d  on a 
pre c i s i o n  o pt i c a l  a n g l e  s e n s o r  w h i c h  d e t e c t s  
e r rors f rom t h e  t a n g e n t  i n  t h e  a r m  as i t  t rac ks, 
h o l d i n g  any e r ro r t o  +0 . 1  of a d eg ree, w h i c h  i s  
m a n y  t i m es b e t t e r  t h a n  f o r  a n  ofiset f i x e d  p i v o t  
a r m .  T h e  a r m  h a s  a reas o n a b l y  r i g i d  recta n g u l a r  
m e t a l  t u b e  b e a m ,  w i t h  q u i t e  s t r o n g  beari n g s  a n d  
m i n i a t u re f o u r- p o i n t  g i m ba l  b a l l races.  A v a ri a b l e  
rate m i cro- m ot o r  e n e rg i ses t h e  l e adscrew d r i ve, 
a n d  m a n u a l  c u e  t rave rse at two s p e e d s  a re 
p r o v i d e d  a c c o r d i n g  to t h e  p re s s u re e x e rt e d  o n  
t h e  p u s h b u t t o n s. S p r i n g  l •)arl i n g  f o r  d o w n f o r c e  
g i ves g o o d  d y n a m i c  b a l a n c e, a n d  w i t h  t h e  l a c k  of  
b ias req u i re m e n t  e n d ows the a r m  with a h i g h e r  
s h o c k  res i s t a n c e  t h a n  c o n ve n t i o n a l  m o d e ls .  

A l l  the t u r n t a b l e s  a re f u l l y  a u t o m a t i c  and f i t t e d  
w i t h  p rotect i o n  d e v i ces,  f o r  exa m p l e  t o  c u e  u p  t h e  
a r m  i n s ta n t l y  w h e n  t h e  l i d  i s  m o v e d  o r  l i f t e d .  
S m a l l  s l ots  i n  t h e  m a t/ p l at t e r  a l low t h e  l i d
m o u n t e d  L E D  l a m ps to act ivate s e n s o rs u n d e r
n e a t h ,  d e t e ct i n g  re c o rd s i z e  a n d  s e tt i n g  s p e ed/ 
c u e i n g pos i t i o n .  M a n u a l  o v e r r i d e  i s  h oweve r 

poss i b l e . f o r  e x a m p l e  f o r  a 4 5 r p m  1 2  i n c h  d i sc.  
and a repeat  play f u n c t i o n  is  a lso p r o v i d e d .  

A l l  t h e  m o d e l s  a r e  p o w e re d  by Te c h n i cs d i re c t  
d r i ve m otors - q u a rtz- l o c ke d  w i t h  two f i x e d  
s p e e d s  e x c e p t  i n  t h e  c a s e  of t h e  c h e a p e r  SLDL 1 .
w h i c h  h a s  a m a i n s  s t r o b o s c o p e  p l u s  f i n e  s p e e d  
c o n t ro l  v ia  a t h u m bw h e e l  o n  t h e  f ro n t  sect i o n  of  
the p l i n t h ,  i n s t e a d  o f  the q u a rt z  refe r e n c e .  T h e  
b a s i c  c o n t ro l s  o f  a l l  m o d e l s  m ay be o p e rated w i t h  
t h e  l i d  s h u t, a n d  n o  a d d i t i o n a l  c l e a r a n c e  n e e d  b e  
prov i d e d  at t h e  r e a r  t o  a c c o m o d a t e  l i d  e l evat i o n .  
A c o m m o n  c o n s t r u ct i o n a l  f e a t u r e i s  - t h e  
h e avy/ i n e rt b a s e p l a t e s  o f  e i t h e r  m i n e ra l- l oa d e d  
p l as t i c s  m o u l d i n g s  o r  of  c a s t  m et a l ,  a n d  t h e  u n i t s  
a r e  s u p po rt e d  o n  f o u r s t e e l  c o i l  s p r i n g  f e e t  w i t h  
ru b b e r  d a m p i n g  i n s e rts .  

The c a rtri d g e s  
T h e  c a rt r i d g e s  f i t t e d  r a n g e  f r o m  a s p e c i a l  v e rs i o n  
o f  t h e  3 0 5 MC m o v i n g- c o i l  m o d e l  i n  t h e  S U O 
( w h i c h  h a s  an i n t e g r a l  a n d  s w i t c h a b l e  m o v i n g
c o i l  p r e- a m p  a n d  c a n  t h u s  accept  m ov i n g  m a g n e t  
a l t e r n a t i ves) .  t o  t h e  g o o d  q u a l i t y  m ov i n g  m ag n e t 
f i t t e d  to t h e  'DL 1 .  A t o p  q u a l i t y  m o v i n g  m a g n e t  
m o d e l  i s  f i t t e d  t o  t h e  S L  1 5 ,  b e i n g  a v e rs i o n  of  t h e  
Choice rec o m m e n d e d  EPC2 0 5  1 1 / L .  -wh i l e  t h e  
SL 7 u se s  a P2 0 2 ,  w h i c h  a l s o  h a s  m a n y  s i m i l a r
i t i e s  to t h e  '2 0 5 ,  i n c l u d i n g t h e  h o l l o w  b o ro n  
c a n t i l e v e r, t h e  l o w  i n d u c t a n c e  g e n e ra t o r  g i v i n g  
w i d e  e l e ct r i c a l  b a n d w i d t h  a n d  g o o d  t o l e ra n c e  o f  
l o a d i n g ,  p l u s  a t o p  q u a l i t y  n a k e d  e l l i pt i c a l  
d i a m o n d  s t y l u s .  A s l i g h t ly d i ffe r e n t  v e r s i o n  i s  
f i t t e d  t o  t h e  S L Q L  1 ,  t h e  ca n t i l e v e r  c a r ry i n g  a 
s h a n k- m o u n t e d  e l l i pt i c a l  t i p  ( EPS2 2 ES) . w h i c h  
c a n  b e  re p l a c e d  b y  t h e  EPS-22 ED ( EPS 2 0 2 ED)
styl u s  of  t h e  S L 7  i f  so d e s i re d  at a l a t e r  d a t e .  

A P2 3 E m o d e l  i s  u s e d  f o r  t h e  S L D U , s t i l l  
e m p l o y i n g  t h e  b ro a d  e l e c t r i c a l  b a n d w i d t h  
g e n e rator, a n d  t rac k i n g  a t  a 1 . 2 5  k g  d o w n  f o rc e  a s  
a l l  t h e  m o d e l s  d o  q u i t e  c o m f o rt a b ly.  B u t  h e re t h e  
o u t p u t  i s  a l i t t l e  h i g h e r  t h a n  befo re, a n d  t h e  
c a n t i l ev e r  u s e s  a n  a l u m i n i u m  m i c ro- t u b e f i t t e d  
w i t h  a s h a n k- m o u n t e d  e l l i pt i c a l  t i p. 

A l l  t h e  c a rt r i d g e  m a s s e s  a re i d e n t i c a l ,  a n d  
h e n c e  are i n t e rc h a n g e a b l e  w i t h o u t  a n y  necessary 
readj u s t m e n t .  I n  a d d i t i o n  O rt o f o n  h a v e  n o w  b u i l t  
a c o m p at i b l e  v e rs i o n  o f  o n e  o f  t h e i r  o w n  3 0
s e r i es, t h o u g h  a p p ro p r i a t e  e l e c t r i c a l  l oa d i n g  
s h o u l d  b e  a p p l i ed h e re t o  g i ve t h e  best  r� u l ts. 

La b re s u lts 
N o t  e v e ry u n i t  in t h e  r a n g e  h a s  been tested, b u t  
k e y  m o d e l s  h a v e  b e e n  e va l u at e d  w h i c h  a re 
g e n e ra l l y  represe n t a t i v e  of t h e  g ro u p as a w h o l e. 

S L D L1 
T h e  S L D L  1 d e l i ve r e d  a n  e x ce l l e n t  m ec h a n i c a l  
p e rf o r m a n c e  w i t h  h i g h  t o rq u e, o v e rs h oot- f re e ,  
w i t h  l o w  d ri f t  a n d  n eg l i g i b l e  wow o r  r u m b l e. T h e  
a r m  p e r f o r m e d  w e l l ,  j u d g e d  l a rg e l y  by t h e  f i n e  
sta b i l i ty  a n d  trac k i n g  p e rfor m a n c e  o f  t h e  s u p p l i e d  
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c a r t r i d g e  at a 1 . 2 5 g  d o w n f o rce.  ( S e e  S U O  t ra c e  
f o r  t h e  a r m  a u d i o  b a 1 d  reso n a n c e  b e h av i o u r) .  
T h e  s u bs o n i c  res o n a n c e  w a s  n e a r  i d e a l  at  +8 d B, 
1 0 H z, w h i l e  a c o u s t i c  a n d  v i b ra t i o n  i s o l a t i o n  were 
b o t h  v e ry g o o d  above 1 00 H z, t h o u g h  the l a t t e r  
s h owed s o m e  d e t e r i o rat i o n  at  l o w e r  f req u e n c i es. 
The d i sc i m p u l s e  t ra n s m i s s i o n  p h otos c o u l d  n o t  
be t a k e n ,  b u t  p l at t e r  d a m p i n g  w a s  q u i t e  g o o d ,  
a n d  a l l  t h e  m o d e l s  w e r e  f i tt e d  w i t h  a s e n s i b l y  f l a t  
r u b b e r  m a t  possess i n g  sat isfacto ry a b s o r bt i o n  
p r o p e r t i es.  

con tin u e d  o ve rle a f  



en "' G E N ERAL DATA 
Motor Section 
Type 

I n te g rated T u r n t a b l e  

d 1 rect d r i ve.  p a r a l l e l  t r a c k 1 n g .  a u t o m a t i c  
P l a t t e r  m a s s; cJa m p i n g .  
Fi n i sh a n d  e n g i n e e r i n g  
T y p e  of m a 1 n s  l e a d  c o n n e ct i n g  l e a d s  

1 . 4 kg/good 
v e ry g ood/very good 

2 c o r e/ p h o n o s  + earth 
S p e e d  o pt i o n s .  
W o w  a n d  f l u t t e r  ( D I N  p e a k  w t d  s i g m a  2 )  
Wow a n d  f lut ter  ( L I N  p e a k  w t d  0 . 2--6 Hz/6-300 HzJ  
Abso l u t e  s p e e d  e r r o r  
S p e e d  d r i f t  1 h o u r/ l oad v a r i a t i o n  
Start  u p  t i m e  t o  a u d i b l e  s t a b i l i sa t i o n  
R u m b l e :  D I N  B wtd L/ R a v  ( se e  s p e ct r u m )  
A r m  Sect i o n  
A p p ro x i m ate e f f e c t i v e  mass.  e x c l  cart r i d g e  
Type/ mass of  h e a d s h e l l  p l u q  m c a r t r i d g e .  

33/4 5 rpm 
< o . o so ,  

. 0 .  1 °o/  < 0 .06°o 
< 0  1 0,  

< 0 . 1 0o f < O  1 00 
a p p r o x  1 6 secs 

- 7 7 d B  

G e o m e t r i c  a c c u racy . 
AdJ u s t m e n t s  p r o v i d e d  
F i n i s h  a n d  e n g i n e e r i n g  
E a s e  of assemb ly/sett i n g  u p/ u s e  
F n c t i o n :  t y p i c a l  l a t e ra l / v e rt i ca l .  
B i a s  c o m p e n s a t i o n  m e t h o d  

d o w r. f o rc e  
b o t h  v e ry good 

e xce l i e n  t1 e x c e l l e nt/ excel l e n t  

8 1 a s  f o r c e :  r i m / c e n t re ( se t  to 1 . 5 g  e l l i pt i c a l ) . 
D o w n  force C a l i b ra t i o n  e r r o r  1 g/ 2 g .  
C u e  d r i fi/B m m  a s c e n t/ d e s c e n t .  
A r m  r e s o n a n c e s  
S u b j e ct i v e  s o u n d  q u a l i t y  ( c o m p l et e  u n i t )  
L e a d  c a p a c i t a n c e/ d a m p i n g  m e t h o d  
Syste m as a w h o l e  
S i z e/ c l e a ra n c e  f o r  l i d  r e a r .  
E a s e  of u s e  
Ty p i c a l  a c o u s t i c  b r e a k t h ro u g h  a n d  reso n a n c e s  

N / A  

S u bj ec t i v e  s o u n d  q u a l i t y  of c o m p l e t e  s y s t e m  good 
Hum l e v e l / a c o u s t i c  f e e d b a c k  very good/ v e ry g o o d  
V i b r a t i o n  s e n s i t i v i ty/ s h o c k  r e s i s t a n c e  average + / v e ry g o o d  
E s t i m a t e d  t y p i c a l  p u rc h a s e  p r i c e. £ 1 80 

Breakthrough SLDL 1/SLQL 1 :  abo ve, acoustic; 
below, vibra tion. 

T h e  g o o d  trac k i n g  p r o p e r t i e s  of t h e  c a rt r i d g e  
h a v e  a l ready b e e n  m e n t i o n e d, a n d  t o  t h i s  m u st 
be added an above average d istort ion  perform a n c e  
a s  w e l l  as t h e  g o o d  freq u e ncy re s p o n s e/ s e p a ra
t i o n  c h a racte r i s t i c s  p r i n t e d  h e re. T h e  c h a n n e l  
ba l a n c e  w a s  v e ry g ood,  t h e  res p o n s e  ± 1  d B  
2 0 H z-1 6 k Hz, a n d  t h e  separat i o n ,  ty p i ca l l y  -2 8 d B  
i n  t h e  m i d ba n d, st i l l  m e asu red w e l l  a t  1 O k H z. 

SLQL1 
V e ry s i m i l a r  to t h e  'DL 1 ,  t h e  QL 1 s h ow e d  t h e  
benefit  o f  its q u a rtz lock i n  h i g h e r  speed accu racy. 
The s a m p l e  of P2 02 cart r i d g e  s u p p l i e d  p rod u c e d  
a v e ry w e l l  b a l a n c e d  a n d  u n i form res p o n se,  b u t  
gave d i s a p po i n t i n g  m i d ba n d  s e parat i o n  o f  u n d e r  
2 0 d B. T h e  res u l ts  w i t h  a seco n d  s a m p l e  as f i t t e d  
to a n  SL7 c a n  be s e e n  from t h e  a p p ro p r i a t e  
cu rve, w h e re a rat h e r  beit e r  res u l t was obta i n e d ,
but  o n  t h i s occas i o n  t h e  c a rt i d g e  d e m o n st rated 
p o o re r  c h a n n e l  b a l a n ce. l t  s h o u l d  b e  n ot e d  that  
t h e  c a rt r i d g e s  d o  appear to h ave a n  e l e m e n t  of  
sa m p l e  v a r i a b i l i ty, t h o u g h  th is  i s  by n o  m e a n s  
co n f i n e d  t o  Tech n i cs' m o d e l s. 

S L7 
A l l  t h e s e  t u r n t a b l es h a d  to be m e a s u re d  for  
ru m b l e  u s i n g  a lacq u e r  acetate test  d i sc,  rat h e r  
t h a n  t h e  m o re s e n s i t i ve r u m b l e  b r i d g e  e m p loyed 
w h e re poss i b l e  e l sewh e re. N e v e rt h e l es s  t h e  
i n d icat i o n s  w e re o f  a D l  N B we i g h t e d  f i g u re 
bett e r  t h a n  -76 d B, a n d  I h ave no reason to d o u bt 
t h e  s pe c  of -7 8 d B  g i v e n  f o r  a l l  m o d e l s  a n d  
a p p l i c a b l e  t o  t h e  SL -7. T h e  r u m b l e  s p e c t r o g r a m  
com p a re s  p u re e l ect r ica l  breakt h ro u g h  w i t h  t h e  
tota l  r u m b l e  i n c l u d i n g  d i sc c h arted b e l ow, a n d  n o  
p o l e  switc h i n g h a r m o n i cs c a n  be s ee n - a t r i b u t e  
to t h e  s lot l ess f u l l-wave c u rre n t-co n t r o l l e d  motor. 

I n te g rated T u r n t a b l e  

A + 1 0 d B  res o n a n c e  at a n  ideal  1 1 H z was 
reco rded for the arm/ P202 cartr idge com b i n at ion ,  
b u t  c h a n n e l  ba lance was s l i g h t l y  e rrat i c :  1 dB o u t  
at l ow f req u e n c i es, i t  w a s  m a t c h e d  at 7 k H z  a n d  
t h e n  d i v e r g e d  a b o v e  1 O k H z  to a m ax i m u m  of 
1 d B, 1 5 k H z ,  s o  t h e  freq u e ncy b a l a n c e  of t h e  two 
c h a n n e l s  w i l l  be s l i g ht l y  d i ffe r e n t. F i n e  s t e re o  
se parat i o n  w a s  record ed - st i l l 2 2 d B, 1 O k H z ,  a n d  
a p p roac h i n g  3 0 d B  i n  t h e  m i d ba n d .  T h e  c a r t r i d g e  
prov i n g  to be a n  exc e l l e n t  t ra c k e r  w i t h  l o w  
d i st o rt i o n  e v i d e n t  t h ro u g h o u t  t h e  tests.  

Rumble via lacquer disc ID-500 Hz fin) .  

Breakthrough (0-5 0 0 Hz fin) : abo ve, acoustic; 
belo w, vibra tion. 

S L1 0 
Ove ra l l  t h e  pe rfo r m a n c e  of t h e  SL 1 0  c a n  be s e e n  
t o  b e  s i m i l a r  to t h e  o t h e r  m o d e l s  i n  t h e  g ro u p, 
t h o u g h  o n e  det a i l  d i ffe r e n c e  was n oted ,  i n  t h a t  
t h e  power l e v e l  a n d  s p e e d  of t h e  a r m  trac k i n g  
se rvo- m o t o r  w a s  h i g h e r  t h a n  f o r  t h e  l a t e r  t u rn
tables in the ser i es. Very crit ical l i ste n i n g  i n vo l v i n g  
re l at i v e l y  q u i et,  c l e a n  prog ra m m e  s u c h  as s o l o  
p i a n o  s h owed a t race of a r m - d r i v e  r u m b l e, w h i c h  
proved u n d etecta b l e  w i t h  t h e  SL7 a r m  a n d  t h ose 
of i t s  c o m p a n i o n s ,  due to t h e i r  s l ow e r  and h e n ce 
q u i e t e r  a r m  m ot o rs. 

20 Hl 50 100 100 500· 1k 2k  5I 10k 20k 
Structural arm resonan ces. a u dio band 

· 1 �  0 1 00  200 300 4 00  H z  -500 
Rumble v i a  lacquer disc (0- 5 0 0 Hz). 
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Breakthrough (0-50 0 Hz fin) : abo ve, acoustic; 
belo w, vibra tion. 

Abso l u t e  s p e e d  e r r o r  
S p e e d  d r i f t  1 h o u r/ l oad v a r i a t i o n  
S t a rt u p  ! 1 m e  t o  a u d i b l e  s t a b i l i sa t i on 
R u m b l e: D I N  8 wtd LJ R av ( se e  s p e c t r u m ! .  
A r m  Section 
Approx i m a te effect ive m a s s  inc screws 
Type/ m a s s  o f  h e a d s h e l l  
G e o m e t r i c  a c c u r a c y  
Adj u s t m e n l s  p r o v i d e d  
F i n i s h  a n d  e n g i n e e r i n g  
E a s e  of a s s e m bly/sett i n g  u p / u s e  
F r i c t i o n :  t y p i c a l  l a t e ra l/ v e rt i c a l  
B i a s  c o m p e n sa.t i o n  m e t h o d  
B i a s  f o r c e :  r i m/ c e n t re ( s e t  to 1 . 5 ]  e l l i pt i ca l) 
D o w nforce c a l i brat i o n  e rror :  1 g/2 g 
C u e  d r i ft/8 m m  a s c e n t / d e s c e n t .  
A r m  r e s o n a n c e s  
S u b j e c t i v e  s o u n d  q u a l i t y  
L e a d  c a p a c i t a n c e/ d a m p i n g  m e t h o d  
Syste m as a w h o l e  
S i ze/clearance t o r  l i d  rear 
Ease of use 

i n te g rated T u r n t a b l e  

Typ i c a l  a c o u s t i c  b r e a k t h r o u g h  a n d  reso n a n c e s  
S u bJ e c t i v e  s o u n d  q u a l i t y  of c o m p l e t e  syst e m  g o o d  
H u m  l e v e l/aco u s t i C  f e e d b a c k  v e ry g o o d / v e ry g o o d  
V i b ra t i o n  s e n s i t i v i ty/ s h o c k  r e s i s t a n c e  above a v e r a g e / v e ry g o o d  
E s t i m a t e d  t y p 1 c a l  p u rc h a s e  p r i c e  £: 3 0 0  ( i nc cart  & h e a d  a m p) 

co n tinued  o ve rlea f  
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H owever i n  o t h e r  respects, t h e  tests on t h i s  
m o d e l  p rov i d e d  t h e  m a i n  d a t a  f o r  t h e  t o n earm 
p e rfo r m a n c e  of the g ro u p  as a w h o l e. O n  arm 
reso n a nces ( m e a s u red w i t h  the 305 MC cart ridg e 
a n d  t h e  l i d  part i a l l y  d i s m a n t l e d) a f l e x u re was 
prese n t  at 2 5 0 H z, probably  in t h e  rea r ass e m bly, 
w i t h  t h e  f i rst  b e a m  m o d e  d efe rred u n t i l  5 9 0 H z ,  
w h i c h  i s  a re l a t i ve l y  h i g h  freq u e n cy. Fo l l owi ng a 
'scrap py' reg i o n  betwe e n  8 0 0 H z  a n d  2 k H z, i t  
q u i c k l y  sett l e d  d o w n  to a t i d y  p e rf o r m a n c e  u p  t o  
2 0 k H z. 

S i m i l a r  res u l t s  for  aco u s t i c  a n d  v i b rat i o n  i s o l a
t i o n  were ac h i eved,  a n d  t h e  305 MC cart r i d g e  
proved t o  be a good p e rfo r m e r, provid i n g  a 
± 0 . 3 d B  response from 40 H z  to 1 1 k H z, w i t h  
30 d B  s e parat i o n  betwe e n  1 00 H z a n d  1 0 k H z .  
Tracka b i l i ty a n d  d i stort i o n  pe rf o r m a n c e s  were 
both v e ry good,  t h o u g h  towards the fre q u e n cy 
re s p o n se extremes (20 H z  a n d  2 0 k H z) ,  a 3 d B  l i ft 
occ u rred, a n d  i n  t h i s  a rea t h e  m ov i n g  m a g n e t  
a l t e r n at i v e s  a re rat h e r  s m o ot h e r. 

So u n d  q u a l ity 
A ' g e n e r i c' so u n d  q u a l i ty was e x h i b i ted by a l l  
t h e s e  t u r n t a b l e s, b u t  t h e re were d i ff e r e n c e s  
betw e e n  t h e  m o d e l s  w h i c h  a re worth d i s c u s s i n g .  

· As a g r o u p  f e e d b a c k  l e v e l s  w e re l o w  a n d  s h o c k
i m m u n ity good,  w h i l e  t h e  b a s s  reg isters w e r e  
a b o v e  a v e r a g e ,  t h o u g h  n o t  q u i t e  as c l e a r, f i rm o r  
e v e n  as t h e  m a n u a l  s u bc h a s s i s  m o d e l s  i n  s i m i l a r  
p r i c e  r a n g es.  S t e re o  pre s e n t a t i o n ,  i m a g e  
sta b i l i ty a n d  d e t a i l  w e r e  a l l  w e l l  a b o v e  average, 
b u t  o n  c o l o rat i o n  g ro u n d s  the m o d e l s  a p peared 
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a t r i f l e  ' h a rd' a n d  ' f o rwa rd' i n  t h e  m i d ba n d, if n o t  
u n d u ly s o .  T h e  freq u e n cy b a l a n ce g av e  a n  ' o pe n '  
a n d  ' l i v e l y' effect,  w i t h  g o o d  c l a r i ty  i n  t h e  t re b l e ,  
a n d  t h e  o v e ra l l  i m p ress i o n  was of a ' l i g h t' a n d  
' l i v e l y'  b a l a n c e .  

Of t h e  less e x p e n s i v e  m o d e l s, t h e  SLDL 1 w a s  
preferred,  g i v i n g  a m o re p l e a s a n t  a n d  r e l a x e d  
pe rfo r m a n c e  t h a n  t h e  SLQL 1 ,  w h i c h  s e e m e d  a 
t r i f l e  ' ed g y' .  T h e  S L 7  was bett e r  s t i l l ,  g i v i n g  
i m proved det a i l ,  a n d  i t  w a s  a l s o  f o u n d  t o  so u n d  
bette r t h a n  t h e  o r i g i n a l  SU O T r i a l  f i tt i n g  o f  t h e  
' l u x u ry' c a rt r i d g e  o p t i o n  '20 5 1 1 1  p rod u c e d  f u rt h e r  
d e p t h ,  ref i n e m e n t a n d  d e t a i l  i n  t h e  S L 7. 

C o n c l u si o n s  
Al l m o d e l s  s e t  h i g h  st a n d a rds i n  terms o f  c o m p l ete 
i n t e g rated p l aye rs. The SLDL 1 off e rs f i n e  v a l u e  
f o r  m on e y  a n d  m a y  b e  conf ident ly  recom m e n d e d .  
L i t t l e  a d v a n t a g e  w o u l d  a p p e a r  t o  be g a i n e d  from 
t h e  m o re cost l y  SLQL 1 ,  which was st i l l  g o o d  but  
i s  l e s s  c o m pet i t i ve. 

B a r  t h e  re m a rk a b l e  S U O  sty l i n g  ( i n  w h ic h  
re spect  I fee l t h e  S L 7  i s  i n f e r i o r) ,  t h e  lat ter  
s u p e rc e d e s  the ' 1  0 i n  a l l  ot h e r  r e s p e cts, a n d  i s  
exce l l e n t va l u e  at n e a r ly £ 1 00 l e s s  t h a n  t h e  ' 1  0 .  
T h e  l at t e r  st i l l  re m a i n s  a f i n e  ' b u y' i n  i t s  own ri g h t, 
a n d  if t h e  styl i ng is param o u n t  a n d  t h e  a u t o  t rack 
prog ra m m i n g  i m portant ,  then the m o re cost ly 
SL 1 5  prov i d e s  b o t h ,  as wel l  as the u p dated 
feat u res of the ' 7  and Tec h n ics' best  poss i b l e  
c a rt r i d g e  o pt i o n .  H owever, i n  str ict  h i- l i  t e r m s  i t  
ca n n ot b e  s a i d  t o  offe r  s u c h  g o o d  v a l u e  at  a ro u n d  
£ 4 0 0 .  

A & R, A D C ,  A . R . ,  A r i st o n ,  B & W ,  Bost o n , C e l est i o n ,  C r i m so n ,  
D . B . X . ,  D u a l , Dy n a rect o r ,  G o l d r i n g ,  H e l i u s ,  H i t ac h i ,  J . V . C . ,  Ke f ,  

L i n n  S o n d e k ,  M a ra n tz ,  M e r i d i a n ,  M i c h e l l ,  M i s s i o n ,  N A D ,  
N ag ao k a ,  N a kam i c h i ,  Ortofo n ,  Ph i l i p s ,  P i o n ee r ,  Q u a n t u m ,  

Q u ad ,  R evo x ,  Rog e r s ,  S a n s u i ,  Sen n h e i se r ,  S o n y ,  S p e n d o r ,  Stax , 
Tech n i c s ,  T h o re n s ,  Wa l ke r  & Y a m a h a  
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C a m brasou n d  Ltd , B r i t a n n i a  Road ,  Wa l t h a m  Cross ,  M i d d l esex E N S  7 E F  
Te l Wa l t h a m  Cross 71 6666 

O ri g i n a l l y  po p u l a r  a n u mber  of years ago t h e  
1 66 has been rev i sed and rei n t rod u ced after a 
l o n g  absence.  On t h e  face of i t ,  t h i s  wo u l d  
appear  to b e  q u i te a compet i t ive p rod uct :  for  
u n der  £ 1 20 a good q u a l i ty, we l l  adj u sted 
tonearm i s  prov i d e d ,  f i t ted · to a t rue sub
chassis belt -dr ive deck.  

The arm uses t h e  Thorens detac h a b l e  wand 
system offer i ng a low effect ive mass in  t h e  
reg i o n  of 5-6g ,  and s u ited to med i u m  to h i g h  
c o m p l i a n ce cart r i d g es .  Ca l i b rated adj ustment  
i s  p rovided for d o w n force and b ias compen
sat i o n  w h i l e p l i nt h  m o u nted,  shock-free c u e i n g  
i s  b u i l t - i n .  O n l y  m a n u a l  operat i o n  i s  p rovided,  
a n d  t h e  p l i nt h  and h i n g ed l id  are rat h e r  reso n 
a n t ;  i n  p ract ice t h i s  i s  i m m ater i a l  s i nce t h e  
p l ayer components a re i s o l ated on t h e  spr i n g 
s u spended i n terna l  s u b- c h a s s i s .  A genero u s  
c a s t  m a c h i ned p l at ter  i s  f i tted w i t h  a m a i n  
bea r i n g  of sat i sfactory q u a l i t y. P o w e r  i s  
s u p p l ied b y  a s l ow-speed syn c h ro n o u s  mot o r  
v i a  a com p l iant  b e l t .  The o l d-sty le Thorens mat  
i s  u sed for  th is  economy m o d e l ,  b u t  i t  cou l d  
eas i l y  be u pdated by a f e l t  o r  o t h e r  type.  

Lab report 
W h i l e  a prom i s i ng 2 .5kg p l atter  is f i t ted,  t h e  
d i sc i m p u lse response w a s  u n i n s p i r i n g  w i t h  
c o n s i derable p o s t  i m p u lse r i n g i n g ;  a g o o d  mat 
would he lp  m at ters h e re cons id erably. F i n i s h  
a n d  e n g i nee r i n g  w e r e  g e n e ra l l y  q u i te good a n d  
t w o  speeds are p rovided w i t h  a good mechan
ical  c h a n g eover. We i g h t ed wow and f l u tter was 

very good,  t h o u g h  some m i l d  p u re wow was 
n o t e d .  The 1 66 ran 1 . 4 %  fast ,  w h i c h  m i g h t  j u st 
be not i ced by a someone w i t h  abso l ute  p i t c h  
acu i ty ,  b u t  s h ow i n g  u n d e r  load was n eg l i g i b l e .  
R u m b l e  w a s  above average at  - 72d B ,  D I N  
w e i g h t e d ,  a n d  n ot h i n g  u n toward w a s  ev ident  
from t h e  spect r u m  analys is .  A s  i t  s h o u l d ,  the 
1 66 rated as good o n  both aco u s t i c  and 
v i brat i o n  i s o l at i o n ,  w h i l e  h u m  l eve l s  were 
moderate,  feed back res i s t a n c e  w e l l above 
ave rage,  and s h o c k  res i stance f a i r l y  good.  

The arm s h owed good g e o m e t ry a n d  was ad
j u st a b l e  i n  a l l  p l anes,  wh ich i s  u n u s u a l  at t h i s  
p r i c e  l eve l .  As i n  t h e  past,  I f o u n d  t h e  Thorens 
system for  cart r i d g e  f i x i n g  awkward b u t  o t h e r
w i s e  t h e  arm was easy to set u p  a n d  u se.  The 
bea r i n g s  provided very l o w  f r i c t i o n  l eve l s  and 
b i a s  compensat i o n  was in  t h e  r ight  rat i o  i f  
s l i g h t l y  low, w h i l e t h e  c u e  operat i o n  was f i ne .  
E x p e r i m e n t s  wi th  t h e  arm reso n a n ces revea led 
a s i g n i f i cant  i m p rovement  in  sou n d  with the 
f i n g e r  l i ft crop ped to about one t h i rd i ts  
o r i g i n a l  length ,  o r  even rem oved a l togeth er. 
C u rt a i l i n g t h e  l i ft meant  t h at t h e  400 H z  
reso n a n ce t h e n  d i sappeared , a n d  t h at a t  
500 H z  was moderated.  

Sound qua l i ty  
U sed as s u p p l i e d ,  t h e  sound q u a l i ty was rat h e r  
s p e c i a l  for t h e  p r i ce.  l t  p o rt rayed d y n a m i c s  
w e l l  a n d  d e m o n s t rated w o rt h w h i l e ste reo 
depth and space,  p rov i n g  to be q u i t e  deta i l ed 
a n d  a rt i c u late t h ro u g h o u t  t h e  f req u e n c y  ran g e .  

T h e  b a s s  w a s  q u i t e  g o o d  w i t h  a s u r p r i s i n g l y  
stab l e  t e m p o  and d r ive.  S u bs t i t u t i o n  of  a 
better  mat and a l ter i n g  t h e  f i n g e r  l i ft gave 
g reater c l ar i ty  and smoot h n e s s .  

Conclusion 
T h e  1 66 is u n h es i t at i n g l y  recom mended.  For  
t h e  p r i ce i t  offers  a good a r m ,  a stab le  motor  
d r i ve, good env i ronmenta l  i s o l a t i o n  and a wel l 
b a l a n ced performance.  T h e  s o u n d  q u a l i ty  i s  
w e l l above t h e  g e n e r a l  com pet i t i o n ,  and f u r
t h e r m o re t h e  arm's low mass a n d  h i g h  s e n s i t iv
i t y  a l l o w  t h e  use if q u i te d e l i cate h i g h er  com p l i 
ance cart r idges w h i l e  st i l l  w o rk i n g  we l l  w i t h  
m ed i u m  com p l i ance types.  

G E N ERAL DATA I n teg rated turntab le 
M otor Section o mS 20 40  oo so 
Type . . . . .  manua l ,  bel t-dr ive, synchronous motor,  subchass i s  Disc impulse transmission sho wing damping P l atter mass/dampmg . . . . . . . . . . . . . . . . . . . .  2. 5kg/poor 
F i n ish  and engi neer ing . . .  . . . . . . . . . . . . . . . . . .  good/good 
Type of mai ns/connect i n g  l eads . . . 2-core/phonos and earth 
Speed opt ions . . . . . . . . . . . . . . . . . . . . . . . . . . .  33/45 rpm 
Wow and f l utter ( D I N  peak wtd,  s igma 2) . . . . . . . . . . . . . .  0.08% 
Wow and f l utter ( LI N  peak wtd 0.2·6Hz/6-300Hz) . .  0 . 1 5 '/o/0. 06 %  
Absolute speed error . . .  . .  . .  . . .  . . .  . . . . . . . . .  + 1 . 4 %  
S peed dr i f t ,  1 hour/ load vari at ion . . . synchronous/ - 0. 1 8 %  
Start- u p  t i m e  to aud i b l e  stabi l i sat ion  . . . . . . . . . . . . . . .  3 .5 secs 
Rumb le ,  D I N  B wtd UR average (see spectrum)  . . . . . . .  - 72d B 

A rm Section 
Approxi mate effect ive mass, inc screws, ex c l  cart r idge . . .  6 .0g 
Type/mass of headshel l .  . . .  detach able carr ier 
Geometric accu racy . . very good 
Adj ustments prov ided . . . .  . . . . . . overhang/offset/hei ght  
F i n i sh and en g i nee r i ng . . . . . . . . . .  good/good 
Ease of assembly/set t i  ng.up/use . . . .  good/fai r/very good 
Fr ict i o n ,  typical  lateral/vert ica l  . .  less than 5mg/10mg 
B i as compensat ion  method . . . . . . . . . . . . . . . . .  pu l ley 
B i as force, r i m/cent re (set to 1 . 5g el l i pt i ca l )  . . . . .  1 50mg/ 1 50mg 
Downforce cal i brat ion  error ,  1 g/2g . . . . . . . . . . . . . .  - 0.2g/none 
Cue drift ,  8mm ascent/descent . . . . . . .  none,  0.8 secs/3. 1 secs 
Arm resonances . . . . . . . . . . . . . . . . . . . . . . . . . .  • average + 
S ubjec t i ve so und q u a l i ty . . . average + 
Lead capacitance/damping  method 

240pF/co u n terwei ght  decou p l i ng 

S ystem as a whole 
S i ze/cl earance for l i d  rear . . . . . . . . . .  43(w) x 35(d) x 15( h)/8. 5cm 
Ease of use . . . very good 
Typica l  acoust ic  breakt hrough and resonan ces . . good 
S u bj ect ive sound qua l i ty  of complete system . . . good + 
H u m  level/acoust ic feedback . . . . . .  very good/good 
V i brat i o n  sensiv i ty/shock res istance . . good + /fa i r l y good 
Est i mated typ ica l  pu rch ase pr ice . . . . . . . . . . . . . . . . . . . . .  £ 1 1 5  
' with fingerlift as supplied - see tex t 
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Charts above characterise genera l turntable 
beha viour. See text for commentary on these 
results, see Technical Introduction for 
expla na tion of test tech niques 



REVISED A N D  REPRINTED 

Cambrasound Ltd, Britan n i a  Road, Waltham Cross, Middlesex E N S  ?EF 

In the last edition, tbe TDJ60 was reviewed in two 
ve rsions: the standard basic Thorens model, and a 
German-modified version fitted with Hadcock or 
Mayware arms which was imported by some 
dealers: known as the A TR. this version is no 
longer avail able i n  the UK, and is in any case 
usurped by the new '] 60S ( see review). In point of 
fact. the dealers who h andle the TD1 60 frequently 
offer their own similar modifications to the basic 
' 1 60 ( mat change, removal of foam spring cores 
etc. ) while carrying out the necessarily skilled and 
time consuming process of properly fitting an arm. 

In mechanical terms, the TD 1 60BC is a synch
ronous motor two speed belt drive turntable, with 
massive main bearing and a die cast balanced outer 
pl atter mounted on an effective, low working reson
ance, suspended sub-chassis .  Engineering was to a 
high standard as the measured data confirmed, and 
even without the simple mat substitution it remains 
the best choice of motor unit at this as well as much 
higher price levels .  

Rated as  very good on both wow and rumble, 
slowing under load was acceptable;  no overshoot 
was of course present due to the synchronous drive 
and dynamic wow was thus negligible. A reason
abl e  3 second start-up was demonstrated, but 
absolute speed proved a trifle fast at +0.6%. 
Acoustic breakthrough was however very good and 
improved further with _A TR's better mat and its 
removal of the foam cores from the springs.  

Rated as good for the standard Thorens version 
and as very good with the A TR style modifications, 

m the subjective performance attracted very l ittle  
<.11 criticism. The mat change resulted in a significant 

Tel Waltham Cross 7 1 6666 

improvement in midrange detail and stereo depth, 
similar to the LP 12 in terms of neutrality, low 
frequency depth, eveness and ambience. 

In both forms, very good value is  offt:red, and a 
strong recommendation holds . 

GENERAL DATA Motor Unit 
Type . . . . . . . . belt drive 
Platter mass/damping. . 2 . 5 kg/good 
Finish and engineering . . . . . . . . very good 
T ypc of mains leads . . . . . . . . 2 core 
Speed options/variable? . . . 3 3 1  J: 45rpm/no 
Wow and flutter (DIN pk wtd a2 ) . . . .  0.06% 
Wow/Flutter ( I  in pk wtd 0.2-6Hz/6-300Hz) . . 0 . 1 1 %/0.08% 
Speed accuracy/drift/variation under load . +0.6%/none/--D.4% 
Start up time to audible stabilisation . . 3 . 5 secs 
Rumble ( av DIN B wtd L/R) . . . . . . . . . . . . . . . .  73/74dB 
Size/rear clearance for lid . . .  4 3 ( w )  x 34(d) x 1 5 ( h )/9 . 5 cm 
Typical acoustic breakthrough and resonances . 
Subjective sound quality of complete system . 
Hum level/ Acoustic feedback 
Vibration of shock sensitivity . 
Ease of use . 
Estimated typical pu rchase price. 

Acoustic breakthrough ( microphony) of system 
(OdB = approx. 10 cm j s  R M S ,  DIN rumble level,
equivalent to loud music output fro m  turntable). 
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Ca m braso u n d  Ltd , Br i t a n n i a  Road , Wa l t h a m  Cros s ,  M i d d l esex E N B  7 E F ,  
Tel Wa l t h a m  Cross 71 6666 

I n  essence t h e  TD 14 7  com p r i ses a deve lop
ment  of t h e  u p m a rket 1605, w i t h  a f i tted 
Thorens tonearm based o n  t h e  TP16 detach
a b l e-carr ier  wand syste m ,  and a l l o w i n g  t h e  
i n c l u s i o n  of  s o m e  semi -automat i c  fac i l i t ies .  

A su bst a n t i a l  t h i c k  c h i pboard p l i nt h  i s  p ro
v i d ed for t h e  14 7, t h e  rev iew sam p l e  b e i n g  
mahogany veneered.  A l ever contro l  i s f i tted 
for speed c h a n g e ,  with another for remote arm 
c u e i n g .  Thorens h ave used a new motor for  
th is  model ,  a low voltage (1 6V) 1 6- p o l e  syn
c h ronous type,  and t h e  accompanyi n g  m i n i 
at u re t ransformer is f i t ted i nto t h e  s u p p l y  
c a b l e  to red uce cart r i d g e  h u m  i n d u c t i o n .  

The 14 7 i s  a f u l l  s u b-chass i s  des i g n ,  t h e  
i n ner  chass i s  a re i n forced l i g ht stee l press i n g  
suspended o n  t h ree adj ustab le  coi l s p r i n g s .  
T h e  l a rge z i n c  a l loy p l atter i s  belt -dr iven at two 
f i xed speeds and i s  f i tted with a p u l ley c l utch 
to i m p rove start - u p .  The low mass arm has 
prec i s i o n  bear i n g s  with  spr ing downfo rce and 
f r ict ion less mag n e t i c  b i as compensat i o n .  

L a b  report 
We i g h i n g  3 .5kg,  t h e  accu rate ly-mac h i ned p l at
ter came f i t ted w i t h  a reasonab ly  f l at mat 
afford i n g  f a i r l y  good d i sc d a m p i n g .  The u n i t  
was we l l  e n g i neered a n d  f i n i s hed,  w i t h  a s u b
stan t i a l  a n d  wel l - to l eranced m a i n  bear i n g .  A l l  
read i n g s  f o r  wow a n d  f l utter  were t o  a good 
standard,  the speed accu racy b e i n g  sat i sfac
tory and t h e  s l o w i n g  u n d e r  load of moderate 
p roport i o n .  R u m b l e  was q u i te exce l l e n t  at 

- 80d B with t h e  s p ect ra l  a n a l y s i s · revea l i n g  
very l i t t l e  s p u r i o u s  effects.  

Acoust i c  i s o l a t i o n  edged i nto t h e  very good 
c l ass w h i l e  v i b ra t i o n  e n e rgy was a l so wel l 
rej ected . Shock res i s t a n ce was sat i sfactory 
b u t  feedback m a rg i n s were u p  w i t h  t h e  best .  
H u m  l ev e l s  were low a n d  the u n i t was easy to 
use ,  u n l i ke many s u b- c h a s s i s  types.  

Arm bear i n g s  were c o m m e n d a b l y  free of 
p l ay yet p rov ided low f r i c t i o n  leve l s .  The b i as 
compensat i o n  worked wel l t h o u g h  t h e  read
i n g s  were somewhat o n  the low s i d e .  Down
force c a l i brat i o n  was accu rate at the h i g h e r  
sett i n g s ,  w h i l e  t h e  c u e  o p erated at a decent 
rate with n o  d r i ft .  The arm geometry was very 
g ood overa l l ,  t h o u g h  h e i g h t  adj ustment  was by 
m e a n s  of c l u msy spacers;  Thorens cou l d  wel l 
i m p rove on t h i s . A r m  l ead capacitance was 
a l so rat her  h i g h  at 240 p F, and wo u l d  be 
u n s u i t a b l e  for cert a i n  c a rt r i d g es when added 
t o  a m p l i f i e r  i n p u t  capac i tance.  

The arm reso n a n c e  g ra p h  s u g g ested q u i te  a 
good behav i o u r  w i t h  t h e  e n e rg y  t rend q u i te  
we l l m a i nta i ned,  t h e  m i n or  mod i f i cat ion of t h e  
s p r i n g y  f i n g e r  l i ft g i v i n g  a f u rt h e r  i m p rove m e n t .  

Sound qua l ity 
The s o u n d  was felt to  p resent an i m p rovement  
over  t h e  favo u ra b l e  l eve l  a l ready esta b l i shed 
by t h e  166, t h o u g h  not a n yt h i n g  l i ke as g reat 
a n  i m p rovment as the 2:1 p r i ce i n c rease m i g h t  
s u g gest .  Charact e r i sed b y  a ' t u n e f u l  sta b i l i ty', 
the 14 7 gave good ren d i t i o n  of bass i n form-

at ion with c o n s i d e r a b l e  deta i l  t h ro u g h o u t  t h e  
r a n g e .  T h e  arm cou l d  s o u n d  a t r i f l e  h a rd a n d  
b r a s h  a t  t i mes,  w i t h  f a i r  depth  but  s l i g ht l y  
vag u e  stereo foc u s  b u t  t h e  add i t i o n  of a f e l t  
mat ,  d e l e t i o n  of t h e  l i ft a n d  p ac k i n g  t h e  cart
r i d g e  to a n  acc u ra t e l y  set ve rt i c a l  t rac k i n g  
a n g l e  h e l ped c o n s i d e r a b l y, a n d  a l most took 
the sound i nto the u p permo.st catego ry. 

Conclusion 
W h i l e  c l ea r l y  not as good va l u e  as t h e  166, t h e  
14 7 i s  a f i n e-so u n d i n g  i n teg rated t u rn t a b l e  o f  
h o n est ,  we l l  adj usted ,  conve n t i o n a l  des i g n ,  
whose overa l l  perfo r m a n c e  certa i n l y  warrants 
recom mendat i o n .  

G EN ERAL DATA I nteg rated turntable 
M otor Section 
Type . . .  auto-stop,  belt-drive, synchronous motor, subchassis 
P latter mass/dam p i n g . . . . . . . . . . . . . 3. 5kg/good 
F i n i sh and engi neer ing . . . . . . . . . . . . . . . .  very good/very good 
Type of mains/connect i n g  l eads 

2-core, l i ne transformer/phonos and earth 
S peed options . . . . . . . . . . . . . . . . . . . . . .  33/45 rpm 
Wow and f l utter (DIN peak wtd,  s igma 2) . . . . . . . . . . . . . .  0 .08% 
Wow and f l utter (L IN  peak wtd 0.2·6Hz/6-300Hz) . .  0. 1 2 %/0.05% 
Absol ute speed error . . . . . . . . . . . . . . . . . . . . . . . . . .  + 0.8% 
S peed drift , 1 hour/ load variat i o n  . . . . . .  synchronous/ - 0.25% 
Start-up time to aud ib le  stabi l i sat ion . . . . . . . . . . . . . . .  4 .3  secs 
R u m ble ,  DIN B wtd UR average (see spectrum) . . . . .  - BOdB 

A rm Section 
Approx i mate effective mass, inc screws, exc l  cartr idg e . . .  6 .0g 
Type/mass of headshel l  . . . . . . . . .  detachable carrier 
G eometr ic accuracy . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Adj ustments provided . . . . . . . . . . . . . . . . . . . . .  overhan g/offset 
F i n i sh and eng i neer i ng . . . .  very good/very good 
Ease of assembly/sett i n g- u p/use . . . . . . . . .  good/fai r/very good 
F rict ion , typical lateral/vert ical . . . . . . .  25mg/25mg 
B i as compensat ion method . . . . . . . . magnetic 
B ias force,  r i mlcentre (set to 1 . 5g el l i pt i ca l ) . . 1 50mg/150mg 
Downforce ca l i brat ion  error ,  1 g/2g . . . . . . . . . .  + 0.2gl + 0.05g 
Cue dr i ft ,  Bm m ascent/descent  . . .  neg l i g i ble ,  0.5 secs/0.9 secs 
Arm resonances . . . . . . . .  average + 
S u bj ect ive sound qua l i ty . . . . .  average + 
Lead capacitance/dam p i n g  method . . . 240pf/none 

System as a whole 
SIZe/cl earance for l i d  rear . . . . . . . .  44(w) x 36.5(d) x 1 7(h)/8.5c m 
Ease of use . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Typical  acoust ic breakt h rough and resonances . . . . .  very good 
S u bj ective sound qua l i ty  of complete system . . . . . .  good + + 
H urn level/acoust ic feed back . . . . . . . . . . very good/very good 
V i brat ion  sensivitylshock resistance . . . . . .  good + /fai r ly  good 
Est imated typical  purch ase pr ice . . . . . . . . . . .  £240 
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Structural arm resonances, audio band 
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Charts above chara cterise general turntable 
beha viour. See text for commentary on these 

10i<20K results, see Technical Introduction for 
expla na tion of tes t  techniques 
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Red Lane, Frodsham, Warr i n g t o n  WA6 6 RA. 

For t h e  l ast i s s u e ,  a p re-p rod u c t i o n  sam p l e  of 
t h e  CJ55 arr ived j u st in t i m e  to meet o u r  
dead l i n e,  b u t  t h i s  year we were a b l e  to  test a 
f u l l  p rod u c t i o n  mode l .  Desi g n e r  Co l i n  Wa l ker  i s  
wel l known i n  t h e  h i - f i  i nd u stry, a n d  w i t h  t h i s  
t u rn t a b l e  h a s  at  l ast b ro u g h t  t h e  benef i t  of  h i s  
two decades of p roduct  exper ience t o  bear o n  
one of h i s  own c reat ions ,  rat her  t h a n  o n  b e h a l f  
of others .  

St ress i n g  t rad i t i o n a l  des i g n  rat h e r  t h a n  
po i n t l ess i n novat i o n ,  t h e  u n i t  u s e s  an open 
hardwood frame for t h e  s u bc h a s s i s ,  f loat i n g  
on f o u r  co i l - s p r i n g s  whose sett i n g  i s  eas i l y  
ach i eved f r o m  above. A f u l l  s i ze rect a n g u l a r  
a r m  board i s  i n corporated.  Be l t  d r iven f r o m  t h e  
u s u a l  syn c h r o n o u s  motor, t h e  d o u b l e  u n i t 
p l at ter  i s  d i fferent i n  be i n g  mac h i ned from a 
l o n g  estab l i s hed o rg a n i c  heavy e n g i neer i n g  
mat e r i a l  c a l l ed Tufnol, w h i c h  provides an i n ert 
h a rd p l atform for  the record; h owever addit 
iona l  mats can be u sed i f  so desi red.  The large 
1 0m m  main bea r i n g  e m p l oys a h a rdened steel  
s h aft in  a p l a i n ,  h i g h  stre n g t h  bronze bear i n g ,  
a n d  r u n s  o n  a centra l  t h rust b a l l .  A non
reso n a n t  f r i ct i o n - h i nged cover  i s  f i tted to t h e  
t rad i t i o n a l  veneered p l i nt h ,  and a f u l l -s ized a r m  
b o a r d  i s  f i tted.  I n  f a c t  as very l i t t l e  p l as t i c  or  
meta l  i s  u sed i n  i t s  construct i o n ,  i n  mat e r i a l  
c o n t e n t  t h e  '55 m i g h t  be regarded as c l oser to 
a m u s i c a l  i n s t r u m e n t  than a p i ece of  a u d i o  
e n g i n eer i n g !  

Lab results 
T h e  f i n e  measu red perfo rmance test i f i ed to t h e  

f a c t  t h at n o  c o n c e s s i o n s  h ave b e e n  made i n  
i m portant  e n g i n e e r i n g  aspects;  e v e n  spect r u m  
a n a l y s i s  o f  ru m b l e  fa i l ed to u n earth a n y  
s i g n i f i c a n t  effects.  L i kew i se t h e  acoust i c  a n d  
v i b rat ion  i soat i o n  w e r e  very g o o d ,  a l t h o u g h  a 
low f req u e n c y  p l at t e r  rock i n g  mode (not  too 
s e r i o u s) at about 50 H z  p reve nted the u se o f  
X1 0 sca l i n g  for  t h e  d i sc i m p u l se test ,  w h i c h  
otherwise g ave a very good res u l t .  

Sound qual ity 
The new s a m p l e  acq u i red for retest in t h i s  
i s s u e  g ave s u bstant i a l l y  t h e  same good p e r
formance.  Rea u d i t i o n i n g  w i t h  a M i ss s i o n  774 
tonearm,  t h i s  year  we f e l t  t h at s u bject ive ly  t h e  
performance w a s  f u rt h e r  i m p roved b y  t h e  u s e  
of a f e l t  m a t  w h i c h  a p peared to rei n force t h e  
stereo i m a g i n g  a n d  g i ve a better-def i ned bass.  
The overa l l  effect was st i l l  s l i g ht l y  ' ro u n d e d '  i n  
terms o f  t o n a l  b a l a nce,  a n d  con s i st e n t l y  m u s i 
c a l ,  wh i le  p i tch  a n d  t e m p o  were we l l  p reserved . 

Conclusion 
At a ro u n d  £ 1 50 t h i s  motor u n i t  has f u l f i l led  i t s  
o r i g i n a l  prom ise .  The s o u n d  q u a l i ty  i s  h i g h  -
c o m m en d a b l e  at t h e  p r i ce - a n d  a l l  s i g n i f i 
cant  aspects o f  i t s  tec h n i ca l  performance a r e  
t o  a respec t a b l e  s t a n d a r d .  i t  i s  w o r t h  t ry i n g  i t  
w i t h  a fe l t  m at w h i c h  has t h e  add i t i o n a l  ad
vantage o f  be i n g  k i n d e r  t o  d i sc u n d ers ides,  but 
as i t  stands the CJ55 deserves a c o n f i d e n t  
reco m m e n d at i o n .  

G E N ERAL DATA Motor u n i t  
Type . . . . . . . .  . . . . . . .  belt  dr ive, subchassis 
Pl atter dampi n g . . . . . . . . . . . . . .  good 
F i n i sh and en g i nee ri ng . . . . . . .  good 
Type of m ai ns/co n n ect i n g  leads . . . . . . . . . .  3-core/-
Speed opt ions . . . . . . . . . . . . . . . . .  manual  change 33145 rpm 
Wow and f l utter ( D I N  peak wtd, si gm a 2) . . . . . . . . . . . . . .  0.06 % 
Wow and f l utter (L I N peak wtd 0. 2-6Hz/6-300H z)0. 1 1 % 1<0. 05 % 
Absolute speed error . . . . . . . . . . . . . . . . .  + 0 .2% 
Speed dr i ft ,  1 hour/ l oad var iat ion . . . . . . .  - 0. 2 %  
Start-u p  t i m e  to aud ib le  stabi l i sat ion . . . . . . . . . . .  4 .5 secs 
R u m ble,  D I N  B wtd U R  average (see spect rum) . . . . . . .  76178d B 
Ease of use . . . . . . .  fa i r ly  good 
Typ ical  acoust i c  breakt h rough and reson ances . . . . .  very good 
Subjective sound qua l i ty  of complete system . . . .  g ood + 
H u m  level /acoust ic feedback . . . . . . . . . . .  very good/very good 
V i brat ion  sensiv i ty/shock resistance . . . .  very good/fa i r ly  g ood . . . . 
Est i m ated typ ical  purchase pr ice . . £1 49 DISC Impulse transmiSSIOn, standard X 1 .  

Rumble (0-5 0 0 Hz /in): abo ve, electrical on ly; 
below, total. 

Breakthrough (0-5 0 0 Hz /in) : abo ve, acoustic; 
below, vibra tion. 
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Esoteric Marketi n g ,  49 Leys Road, Pattishall, near Towcester, No rthants 
Te l  (0327) 830670 

F i rm l y  i n  t h e  ' s u per-f i '  c l ass at c l ose on £400, 
the Zeta arm is a U K-des i g ned and m a n u fac
t u red p rod uct  w i t h  a very b u s i ness- l i ke con
st ruct ion  and exter ior. 

F i n i shed i n  sat i n  b l a c k  t h ro u g h o u t ,  t h e  arm 
comes pac ked in a hand made,  h i n g ed p l ywood 
case.  A f i xed headshe l l  des i g n ,  r i g i d i ty is i ts  
bywo rd,  w i t h  t h e  massive c o n s t r u c t i o n  c l ear ly  
a m p l i f y i n g  th is  concept.  The e nt i re p i l l ar/base 
and g i mbal  s u p port i s  mac h i ned from a so l i d 
b l o c k  and l i kewise t h e  overs ize beam t u be is a 
con t i n uous struct u re, ru n n i n g  r i g h t  t h ro u g h  
t h e  bear i n g  asse m b l y. T h e  head s h e l l  i s  f ree o f  
perfo rat i o n s  a s i d e  f r o m  t h e  cart r i d g e  f i x i n g  
s l ots ,  rep rese n t i n g  an exce l l en t  mou n t i n g  
p l atform.  As i n  t h e  S u m i ko,  t hose f e w  parts 
w h i c h  a re j o i ned a re t h e rm a l l y  bonded, t h u s  
avo i d i n g  t h e  v a r i ab i l i t y  of  t h e  a d h e s i ves 
n o r m a l ly-used.  

The l arge counterwe i g h t  c o n s i sts  of an a lu
m i n i u m  she l l conta i n i n g  a ser ies of steel  
w e i g h t s ,  t hese bei n g  sel ected in  com b i n at i o n  
for  t h e  req u i red co u nterba lance force, t he n  
locked i n  pos i t i o n .  The w h o l e  asse m b l y  may 
t h e n  be l oc ked on the rear arm beam sect ion 
us ing large soc ket head screws and down force 
m u st be set u s i n g  an a ux i l i a ry g a u g e .  An 
i nterna l  h a i r-spr i n g  b i as compen sator is f i t ted ,  
i n tegra l  to t h e  p i l l a r  hous ing and contro l l ed v ia  
s m a l l k n u r l ed whee l .  U n c a l i brated,  th is  needs 
to be set by t r ia l  and error, us ing  a t rac k i n g  test 
record and via l i sten i n g  tests.  

Geomet r i c a l l y, t h e  offset i s  at 23.75 deg i n  
order t o  b r i n g  t h e  sty l u s  t i p  i nto a l i g n ment w i t h  

t h e  arm b e a m  c e n t re l i ne and to red uce tors
i o n a l  exc i tat i o n .  H eavi l y  g o l d- p l ated p rofes
s i o n a l  con n ectors are u sed for the arm c a b l e  
w h i c h  h a s  f i n e  p h o n o  p l u g s  at t h e  o t h e r  ex
t re m i ty, t h ese a lso g o l d  p l ated . The c a b l e  was 
j udged t o  be reaso n a b l y  com p l i a n t  and offered 
a low 1 00 p F  l ead capaci tance.  

The g i m ba l  bea r i n g s  are set v i rt u a l l y  to 
t i g ht ness and e m p l oyed a large n u m be r  of race 
bal l s  o n  s u p e rf i n i shed h a rdened s u rfaces.  Ef
fect ive m ass a p p roaches t h e  ' heavy' category 
spec i a l l y  s u i ted to low com p l i a nce ,  h i g h  per
formance m ov i n g  coi l cart r idges .  

Lab report 
Est i m ated at 1 6g ,  t h e  effect ive mass wo u l d  
i d ea l l y  p a rt n e r  c a rt r i d g es i n  t h e  7 - 1 4 c u  
com p l i a nce ra n g e .  T h e  geomet r i c  accu racy 
was exce l l e n t ,  and the arm was s u pe r b l y  
c rafted a n d  f i n i sh e d .  F r i c t i o n  was sat i sfactor
i ly low at 25mg i n  bot h p l anes,  a n d  w h e n  set to 
'off ', very l i t t l e  b i as was deve loped.  A t  t h e  m i d  
c l i c k  pos i t i o n  200 m g  was noted,  w i t h  325m g  at 
' m ax' t h i s  is a very se n s i b l e  contro l  r a n g e .  The 
c u e  worked we l l  with  sen s i b l y  chosen rates.  

C h a rted for  reson a nces,  t h e  s t a rt of  the 
g ra p h  i s  low down d u e  to t h e  mass c o n t r i b u 
t i o n ;  t h e reafter  i t  i s  d i st i n g u i s h ed by a 
u n i q u e l y  even e n ergy t r e n d .  A few m i n o r  
reso n a nces are p resen t ,  but  d o  not  s i g n i f
i c a n t l y  d i st u rb t h e  res u l t .  A t race of bear i n g  
p l ay w a s  noted w i t h  o u r  sam p l e  b u t  t h e  de
s i g n e r  i n d i cated t h at t h i s  shou l d  be t y p i c a l .  

Sound quality 
I m m e d i a t e l y  r e c o g n i s a b l e  a s  a t o p - c l a s s  
p rod u c t ,  t h e  Zeta w a s  most reward i n g  o n  
a u d i t i o n .  T h e  b a s s  was except i o n a l l y  good -
deep,  powerf u l ,  t i g h t and a rt i c u late .  To n a l  
b a l a n c e  a s  s l i g ht l y  ' h eavy' i n  a re laxed,  
u n stra i n e d  f as h i o n  - f u l l  of depth ,  d et a i l  a n d  
sharp s t e r e o  foc u s i n g ,  w h i l e  t h e  t re b l e  w a s  
sweet a n d  tra n s pa rent  w i t h  n eg l i g i b l e  b l u rr i n g .  

Conclusion 
H ere is a n o t h e r  U K- b u i l t ,  f ront-ra n k  a u d i o p h i l e  
p rod u c t .  I t s  c o n s t r u ct i o n a l  q u a l i ty, f i n i s h  a n d  
s o u n d  were a l l  f i rst r a t e  and wo u l d  sat i sfy t h e  
m o s t  d i sc e r n i n g  of  p u rc h asers,  a n d  w h i l e  a 
h i g h  p r i c e  m u st be pa id  for  t h i s ,  for  m a n y  t h e  
res u l t s  w i l l  j u st i fy t h e  o u t l ay. 

() 0 
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GEN ERAL DATA Tonearm 
A rm Section 
A pp roxi mate effect ive mass, inc screws, exc l  cartridge . .  1 6.0g 
Type/mass of headshel l . . . . . . . . . . . . . . . .  non-detachable 
Geometric accu racy . . . . . . . . . . . . . . . . . .  excel lent 
Adj ustments provided . . . . . . . . . . . . . . .  height/overhang/offset 
F i n i sh and engi neer i ng . . . . . . . . . . . . . . . . .  exce l lent/very good 
Ease of assembly/sett i n g-up/use . . . . . . . . . . .  good/good/good 
Fr ict ion ,  typical l ateral /vert ical  . . . . . . . . . . . . . . . . .  25mg/25mg 
B ias compensation method . . . . . . . . . . . . . . . . .  i nternal spr ing 
B i as force, ri m/centre (set  to c l ick-stop pos i t ion  

200mg/200mg 
Downforce cal i brat ion  error, 1 g/2g . . u ncal ibrated 
Cue dr i ft ,  8mm ascent/descent . . . . . . .  s l i g ht ,  0. 7 secs/ 1 . 9  secs 
Arm resonances . . . . . . . very good 
Subj ective sound qual i ty . . . . . . . . . . . . . .  very good 
Lead capac i tance/dam p i ng method . . . . .  , . , . . . .  1 00pF/none 
Est imated typical  purchase pr i ce . . . . . . . . . . . . £399 
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Structural arm resonances, audio band 
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TH E SCI ENCE OF RECORD CARE 

Carbon Fibre

Other Fibre 

T h i s  i s  t h e  f i rst of a se r i e s  of i nfo r m a t i ve a d ve rt s ,  d es i g n e d  to revea l s o m e  t r u t h s  a b o u t  
reco rd ca re a n d based o n  resea rc h e s  both i n  t h e  U K  a n d  Ame r i ca . 

C l i cks a n d  Pops o n  reco rds a re u s u a l ly ca u sed by m i n ute pa rt i c l es of g r i t ,  i m pacted 
i nto the v i n y l  by the sty l u s  i tse l f .  These g r i t  p a rt i c l e s  i n va r i a b ly h ave a m i n i m u m  
d i m e n s i o n  of betwee n 5 a n d  1 5  m i c ro n s ,  a n d  a re i nv i s i b l e  to t h e  n a ked eye . 

C l ea n e rs t h at fa i l  to rea ch be l ow t h e  sty l u s  t i p  p rofi l e  i n  t h e  g roove ( see m i c rog ra p h s )  
d o  m o re h a rm t h a n  g o od by b r u s h i n g  these h a rmfu l pa rt i c l es b a c k  i nto t h e  g roove s .  

Ca r b o n  f i b re wa s t h e  o n ly m a te r i a l  w e  fo u n d t h at wa s f i n e  e n o u g h  t o  rea c h  be l ow t h e  
t i p p rofi l e .  

T h e  s l i g htest m ovem e nt o f  a ny c l ea n e r  a c ross t h e  h e l i ca l ly cut  g rooves o f  a reco rd , 
ca n  ca u se m i c ro pa rt i c l es to d i s l od g e  from t h e  c l ea n e r .  

T h e  secret o f  o u r u n i q u e  M K6 Ca r b o n  F i b re b ru s h  i s  t h at i t  h a s  bee n des i g n e d  t o  be 
" p u s h e d "  a ro u n d  t h e  reco rd u n d e r  i ts ow n we i g ht ,  n ot " h e l d "  i n  t h e  co nve nt i o n a l  
m a n n e r, see i l l u st rat i o n .  U sed t h u s ,  n o  c ross g roove m ove m e nt i s  i nd u ced . 

W h a t ' s  m o re ,  at l a st t h at i nfu r i at i n g  l i ne of d u st ,  ( that  ALL oth e r  c l e a n e rs l e a ve ) ,  ca n be 

re m oved . The H u nt E . D .A .  MK 6 i n co rp o rates a s pec i a l l y t reated ve l vet p a d  rest i n g  
between t h e  two rows o f  ca rbo n fi b re .  By · p re ss i n g  d ow n ,  s o  t h at t h e  ve lvet contacts 
t h e  reco rd s u rfa ce, a ny rem a i n i n g d u st is stat i ca l ly att racted o nto the pa d .  

We' re s o  co nfi d e nt i n  o u r p rod u ce ,  we a re offe r i ng a n  u n co n d it i o n a l  m o n ey back 
g u a ra ntee . But we k n ow you w i l l  be d e l i g hted . 

Treat your records properly and don 't join the "Wets". 

Hunt E.D�. 
H i-Fi PrcxJucts

1 54 Clapha m Park Road, London SW4 7DF 
Telephone : 0 1 -720 7696 I 0 1 -720 5449 
Telex Number : 27950 Reference 
N u mber : 3885 
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S M E ,  DY N AV E CTO R , S H U R E , D BX, T EAC I M F, Q UAD,  

M AYWAR E ,  M I SS I O N ,  O RTO FO N ,  A R ,  DUAL I N PUT 
D E S I G N ,  W H AR F E DA L E  AU D I O  T E C H N I CA, 
T H O R E N S ,  M O R DAU N T  S H O RT, C R I M SO N ,  
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CARTRIDGES 
T h e  h i- f i  cart r idge is  a m i rac le of 
m icro- e n g i neer ing  yet it is the  o n e  
co m po n e n t  i n  t h e  h i-f i  cha i n t h a t  i s  
m ost com m o n l y take n for g ran ted. So 
often  cartr idges are i l l- matched e l ec
tr ical l y  or mechan ica l ly  to a m pl i f ie rs 
and tonea rms, bad ly i n sta l l ed o r  j ust 
never m a i nta i ned. l t  i s  eve n wort h  
re m i n d i ng reade rs i n  t h i s  i nt roduc
t ion  that  a styl u s  is a d isposa b l e  i tem 
and req u i res occas iona l  replace
m e n t. 

Al l cart ri dges work to conve rt the  
physical  ana log u e  of  a m u sica l  eve n t  
( t h e  L P  reco rd) i n to an  e lectr ical  
s i g n a l  by fo l l owi ng the record g roove 
with a sty l u s, a n d  convert i n g  t h i s  
m ove m e n t  t h ro ug h  a n  e l ectr ical  
g e n e rator asse m bly. Cartr idges are, 
l i ke dynam os, motors i n  reve rse; t h ey 
may operate by m ovi ng a mag net  
near a co i l ,  by m ovi ng a p iece of m ag
net ic  mater ia l  near a f ixed magnet  
near  a coi l (wh ich  a m o u nts to the  
sam e  t h i ng) ,  o r by mov ing a co i l  n ea r  a 
m ag net. The mecha n i s m  of t h e  g e n e
rator  i s  used to decr i be t h e  cartr idge;  
i n  our  exa m p l e  the  f i rst are magnet ic  
cartr idges, m ovi n g  m ag net a n d  mov
i n g  i ro n  respect ive ly, wh i l e  t h e  latter  
i s  a m ovi n g-co i l  type. The e l ect r ica l 
propert ies  of t h e  d iffe re n t  g e n e rators 
wi l l  d iffe r a n d  t h i s  is covered u n d e r  
Ge tting the best from your ca rtridge. 

l t  i s  i m portant t o g et a fee l i ng for t h e  
t r u l y  s m a l l  wor ld i n  w h i c h  t h e  car
t r idge o pe rates befo re yo u can res
pect t h e  device for  the  re m a rkab l e  
job i t  d oes. I mag i n e  t h a t  t h e  V s h a pe 
made by yo u r  hands  when  yo u put  
yo u r  w r i sts  t og e t h e r  i s  the  c ross
sect i o n  of an L P  g roove. The styl u s  
t h a t  t racks such  a g roove wou l d  be a 
sca l e  4ft d i a mete r and 1 Oft h i g h. The 
ca n t i l ever to w h i c h  t h e  styl u s  i s  
attached wo u l d  be a b o u t  9 f t  i n  d i a
meter  a n d  the  g e n e rator m e c h a n i s m  
wou l d  be about  1 50ft away! 

Desi g n  
Obvi ous ly  the  cant i l ever needs to be 
h i nged and suspended to a l l ow i t  to 
trace the  m o d u lat i o n s  of the record 
g roove. T h i s  makes i t a com p l i a n t sys
tem, say l i ke a spr ing ;  t h e  i nt e ract i o n  
o f  the  mass o f  the  cartr idge o n  the
oth e r  s ide  of  t h e  ca n t i l ever s uspen
s ion, coupled wi th  the mass of the 
arm which t h e  cartr i dge 'sees', c rea
tes a 'spri ng'  w h i c h  resonates at a 
spec i f ic  f req u e ncy. T h i s  i s  the  f u n
d a m e n ta l  a rm/ca rtr idge resonance 
and i s  req u i red to be down be l ow the  
m us i c  bass s igna ls  o n  a reco rd, say 
2 0 H z, but above t h e  f req u e ncy of 
warps in the vi nyl ,  say about 3 to 6 H z, 
so t h at n e i t h e r  of t h ese can 'exci te' 
the syste m i n to resonance. Desig
ners ofte n  g o  fora 1 2 H z  reso na nce o r  
t h e reabouts. T h i s  i s  d ef i ned b y  t h e  
mass o f  t h e  cartr idge and t h e  com
pl iance of t h e  cant i l eve r suspens ion  
for  a g ive n arm mass. Th e re i s  a g raph  
that  l e ts yo u wo rk out  what arms and 
ca rt r i d g e s  w o r k  we l l  tog e t h e r  from 
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t h i s  po i n t  of  v iew i n c l uded i n  the 
chapter  Putting together a sys tem. 

The r ig i d i ty of the s u s pe n s i o n  a l so 
affects the a b i l i ty of a cart r idge to 
t rack s m a l l  h i g h  f req u e ncy s i g n a l s  i n  
t h e  record; a lso t h e  l owe r t h e  mass of 
t h e  m ovi ng pa rts t h e  eas i e r t h i s job  is. 
The catch h e re i s  that  t h e  s m a l l e r  the  
pa rts, t h e  m o re cost l y  they a re to pro 
d uce; but t h is  g ives o n e  i nd icat ion  of 
why some cart r idges cost m o re than 
oth e rs. 

The stereo s i g n a l  is p roduced by 
two g e n e rator asse m b l ies; t hese l i e  
i n  the  p l a n e  o f  t h e  two wa l l s  of t h e  
ste reo record g roove, and a re a lways 
at r ig ht  a n g l e s  to each oth e r. The 
a b i l i ty of a cartr idge to keep the  s ig
na l  com i n g  f ro m  t h e  l eft wal l  separate 

f ro m  the s i g n a l  from the r ig ht  wal l  at 
a l l  f req u e n c i es is  known as its stereo 
separa tion. This i s  j ust one of the 
m easu re m ents made in our tests. 
The  acc u racy wi th  w h i c h  a cart r idge 
i s  b u i l t and  a l ig ned by t h e  m a n ufac
t u re r  affects the  separat i o n  f ig u re. 
But j ust as i m porta n t  i s  that t h e  car
t r idge is m o u nted i n  the  ton earm 
sq uare to the reco rd to h e l p  i t  t rack 
the ste reo g roove to the  best  of i ts  
a b i l i ty. 

A f lat  f req ue ncy response (or  at 
least one with g e n t l e  t re n d s) i s  a 
pr i m e  req u i re m e n t  for  a h i- f i  car
t r idge. The goodn ess of a cartr i dge' s  
f req u e ncy response i s  a meas u re of 
the  best com pro m i se betwe e n  the  
va ri o u s  mechan ica l  a n d  e l ectr ica l  
des ig n cons iderati o n s. 

The styl us 
The a rea of m ost rap id  deve l op m e n t  
i n  cart r idge desi g n  ove r recen t  years 
has been i n  sty l u s  p rof i l e. The basic 
prob l e m  h e re i s  that  the cutter  used 
to c reate the record g roove i s  rath e r  
l i ke a ch ise l ;  t rac i n g  t h i s  c h ise l -cut  
g roove with anyt h i ng ot h e r  than 
a n ot h e r c h ise l  m u st ca use t h e re to be 
lost i nformat ion. O bv ious ly  you can't  
use a c h i se l -shaped re play sty l u s  as 
records are des i g n ed to be p layed 
m o re than  once - but yo u can get 
near to th ese cond i t ions  w i thout  
jeopard i s i ng yo u r  vi ny l  t reasu res! 

A true sph e rica l t i p  has t h e  one b ig  
adva ntage of b e i n g  less than  cr i t ica l  
about  h ow i t 's  set up i n  t h e  f i rst p lace 
but i ts  big ro u nded c o u n to u r w i l l  m i ss 
out  and sk i p ove r some h i g h  f re
q u e ncy i nformat i o n. So des ig n e rs 
p rod uced what was ca l led  a n  ellip ti
cal styl u s  ( m o re correct ly k n own as a 
bi-radia l t i p) .  H e re t h e  rad i u s  that  con
tacts t h e  g roove wal l  is red uced to 
enab le  h i g h e r  freq u e nc i es to be 
sca n n ed. But  beca use the a rea 
w h e re the t ip contacts the wal l  h as 
decreased, the  t rac k i n g  we i g h t  has to 
be red uced too; t h i s  set off a down
ward s p i ra l  of eve r l owe r t rack ing  
weights and  ever h igher  compl iances. 

had bee n speci f ica l l y  des ig ned to 
read off the s u pe rso n i c  ' q u ad' i nfor
mat ion f req u e nc ies  from a C D4 d isc 
and so h ad a m uc h  red uced m i n o r  
rad i us but  a m uc h  l o n g e r  contact 
a rea down t h e  g roove wal l  to avo id  
t h e  t rack ing  we i g h t  pro b l e m s. The 
catch was t h at t h e  styl us  t i p  cou ld  
d rag i n  t h e  d i rt at t h e  bottom of  t h e  
g roove o r  eve n bottom out  t h e re a n d  
red uce f ide l ity because o f  i ncreased 
n o i se. 

Deve l o p m e nts we re soon made, 
and m o re and m o re spec i a l i sed 
g ri n d s  beca m e  ava i l ab l e, w h i c h  
reta i ned t h e  long th i n  contact area 
but  swe pt the t ip up away from the  
g roove bottom. These ' l i n e  contact' 
t i ps a re n owadays used on near ly a l l 
of the  top desi g n s  a n d  g o  u nd e r  a 
va ri ety of n a m es Alip tic (ADC), Fin e  
L i n e  ( O rtofon), Vita l ( S u pex), Hyper
elip tic (Sh u re). The l atest of t hese 
g ri nds is the va n den Hut p rof i l e  as 
used on  the Gold r ing G900//G C  car
t r idge. 

E l ectricity 
Al l  a m p l if i e r  d isc i n puts have par
t i c u l a r  characte r ist ics i n  t h e  l oad 
they p rese nt  to the cartr idge - re
m e m be r  the cartr idge acts l i ke a 
dyn a m o  and has to d rive the  i n pu t  
l oad. T h i s  l oad com pr ises a val ue  of 
res istance, n o m i na l l y  47 ko h m, p l u s  
some capac i tance. The l e a d s  bet
wee n  t h e  cartr idge a n d  a m p l if i e r  
t h e m se lves add some capacitance. 
The typ ica l  m ag n et i c  cart ri dge  has 
n ot o n l y  a s o u rce res i stance but  an  
i n d uctance b ro u g h t  about  by the  
g reat l e n g t h s  of  th in  wi re co i l ed u p  i n  
t h e  g e n e rator w h i c h  act  l i ke c h o kes. 
Put  a l l  t h i s  toget h e r  a n d  you get an  
e l ectr ical  resonance rat h e r  l i ke t h e  
mechan ical  reso n a nce descri bed 
earl i e r. This e l ectr ical  resonance is  
fou nd i n  the  h igh  f req ue ncy reg i o n, 
that  part of t h e  spectru m w h e re a 
styl u s/vi nyl-spri ng mechan ical  reso
na nce a lso occ u rs, rat h e r  than  the  
very l ow freq uency mass/com p l iance 
resonance. 

Desig n e rs can use t h e  e l ectr ical  
resonance of the cart r idge/ i n pu t  
i nte rface e i t h e r  to m i n i m ise the  
mechan ical  HF  resonance or  to  
exte nd t h e  f la t  response by  cou n
te ract i n g  suspens ion  d a m p i ng.  
W h i l e  t h i s  was nearly a lways the case 
in the past, these resonant  i n terac
t i o n s can n ow be des igned to occ u r  i n  
t h e  cartr i dge's su person ic ra nge -
but  as usua l  t h is  costs. 

T h i s  l eaves us wi th  t h e  p ro b l e m  
t h a t  some cartr idges a re l oad sens i
t ive and wi l l  change t h e i r  f req ue ncy 
response when  faced with certa i n  
e l ectr ical  l oads a t  t h e  d i sc i n put. 
Oth e rs a re i m pe rv io u s  to load i ng. A 
roug h ave rag e o pt i m u m  i s  a n  i n pu t  
i m pedance o f  about  47 koh m s  w i t h  
capacitance o f  about  1 50 p F  to 
2 50 p F. Any cart ridge  m e n t i o n ed as 
req u i r i ng d iffe re nt  l oad i ng from t h is  

The g l i m m e ri ng s of a sol u t ion ca m e  
f ro m  an  u n l i ke ly  so u rce - C D4 q uad
rqphony. The Shiba ta p rof i l e  styl u s  
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i n  t h e  tests may we l l  benef i t  from 
' p h o n o  e q u a l i s e rs', wh ich  can be 
used to change the d isc i n put  l oad i ng 
to ach i eve a f latte r response. 

M ovi ng-co i l  cartr idges h ave ve ry 
low i n d uctances a n d  so tend not to 
s uffe r from th ese l oad i n g  p ro b l e m s. 
The catch with  t h i s  k i n d  of cartr idge i s  
t h a t  they prod uce a l owe r voltage 
outp ut, than mag net ic  types, a n d
often  req u i re extra a m pl i f icat i o n  from 
step- u p  devices. The m ov i ng-coi l car
t r idge i s  a n  i n herent ly  f lat d evice a n d  
can th row out  superso n i c  s i g n a l s  far 
above the s igna ls  g e n e rated by a 
mag net ic; t h i s  may mean that  some 
pre- a m ps a re i n  jeopa rdy of ru n n i ng 
out  of h ead room beca use t h ey a re 
havi ng to h a n d  le  these s ig na ls  as we l l  
a s  a u d i o  f req u e n c i es. 

Step- u p  or g a i n  can e i t h e r  be 
ach ieved wi th  a head- a m p  o r  p re
a m p  or t h roug h a t ransforme r  
(thoug h t h e  latte r has prob l e m s  h a n
d l i n g  f req ue ncy extre mes). M is
matched i n put  i m pedance wi th  
m ovi n g-co i l s  seems o n l y  to affect the 
output  leve l  rath e r  than  t h e  q u a l i ty o r
the freq ue ncy response, but  t h i s  i s  a 
b road g e n e ra l isat i o n  a n d  sou rce of 
e n d l ess h o u rs of d i scuss ion  a m o n g  
a u d i o p h i l es. 

What to choose 
Th e s i m p lest advice to g ive h e re is  o n  
what n o t  to ch oose! C h e c k  t h e  
mechan ical  com pati b i l i ty o f  yo u r  a rm 
and t h e  cartr idge yo u i ntend to b u y. 
Massy arms can't  cope wi th  h i g h  
com p l i a nce cartr idges on  eve n s l i g h
t ly  warped records. The mechan ica l  
beh avi o u r  of a cartr idge is  affected by 
the a m o u nt of i n terna l  se lf- d a m p i n g ;  
note f r o m  o u r  tests w h i c h  cartr idges 
need addi t iona l  d a m p i n g  at t h e  arm 
p ivot. I f  you can't dam p yo u r arm don't  
ch oose a cartr idge that  needs arm 
d a m p i ng. 

Lower com p l iance desig n s, wh ich  
te nd to be synonymous wi th  m ovi n g
co i l  cartr idges, do c reate a l ot of 
' need le-ta l k' v i b rat ion ,  and  rea l l y  re
q u i re a r ig i d, q ua l ity to p rod uce t h e i r  
best. A l ow c o m p l iance m ovi ng-co i l  i n  
a f l i m sy l ow mass a r m  i s  u n l i ke ly  t o  
perfo rm we l l . 

W h i l e  d i sc u ssi ng m ovi ng-co i l s  it is  
wort h  poi nti ng out  that t h e  cost  of a 
su itab l e  ste p- u p  device may n eed to 
be take n i n to cons i d e rat ion  f ro m  the 
outset, thoug h many mode rn a m p l i
f ie rs n ow i nc l ude th ese as pa rt of t h e  
total packag e. 

Getting the best from yo u r  
Ca rtridge 
Cartr idge a l i g n m e n t  becomes eas i e r  
to u n d e rstand if  yo u stop to t h i n k  of 
the  prob lems faced by t h e  tonearm. 
To sta rt with ,  records are cut by a cut
te r head that t rave l s  a path a long a 
rad i us of the  f i n i s h ed d i sc. A p ivoted 
arm can o n l y  m ove the cart ri dge a n d  
styl u s  a long an  arc t h a t  approxi mates 
to the stra i g h t  l i n e  rad i a l  pat h made 
by the c u tter. Ca rt r idge a l i g n m e n t  is  
what g ets that approxi mat ion  as 
c l ose as poss i b l e. With  a co rrect ly  set  
u p  arm l ess t h a n  0.6 per  cent  d i stor
t ion  (2 nd harmon ic) can be g e n e ra
ted ac ross t h e  reco rd from r u n- i n  to 
i n n e r  g roove; an e rro r of 1 mm o r  so i n  
adj ustment  can t r i p l e  t h at f ig u re. 

The e n d  res u l t s h o u l d  be m i n i m u m  
d i stort ion  across t h e  who le  p layi ng 
s u rface of  t h e  record and t h is  i s  not  

q u i te  the  sam e  t h i n g  as m m t m u m  
t rac k i n g  e rror, e rro rs a t  certa i n  po i n ts 
be i n g  worse from t h e  d i stort i o n  po i n t  
o f  v iew t h a n  the  sam e  e rro r a t  a n ot h e r
p lace o n  t h e  d i sc. Mat h e m at ica l  
theory can s h ow that  t h e  l east d i stor
t ion  i s  c reated over t h e  g reatest pa rt 
of t h e  reco rd w h e n  t h e  a rc of the  
p ivoted tonearm c rosses t h e  i mag i
n a ry path of the cutter  at two poi nts 
where the d i stort i o n  wi l l  be zero. 
M ost prot ractors s h ow o n l y  t h e  i n n e r  
po i n t  a n d  do n't  offe r s u c h  acc u racy 
as a t rue two- p o i n t  protracto r  wi th  
zero d i stort i o n  poi n ts at 63 .5 and 
1 1 9.5 f rom t h e  centre of t h e  record. A 
s u i tab le  prot ractor i s  p rovided i n  the  
chapter  Pu tting together a sys tem. 

N ot o n l y  s h o u l d  the styl u s  touch 
the  rad i us at th ese two zero poi nts 
but i t  s h o u l d  be a l i g n ed sq uare to the  
rad i us. I f  the  cart r idge needs  twist i n g  
t o  ach i eve t h i s  s o  be i t - the  cartr idge 
s h o u l d  l ie  sq uare to  l i nes d rawn 
pa ra l l e l  to and at r ig h t  ang les to the  
rad i us at t h ese po i n ts. The heads h e l l  
m a y  n o t  b e  para l l e l  at  t h i s  poi n t  i f  t h e  
a r m  des ig n e r  hasn ' t  g o t  t h e  arm 
geom etry spot o n - which happens 
m o re often t h a n  i t  s h o u ld.  

The cart r idge can n ow be c hecked 
for square from the f ront  as pect, 
w h i c h  is done  m ost conve n i e n t ly  wi th  
a m i rrored s u rface, squar ing the  car
t r idge a n d  i ts ref lect ion .  

The a n g l e  at wh ich  t h e  sty l u s  m eets 
the d i sc (as v iewed f ro m  the s ide) is 
co rrect ly ca l led  the Vertical Tra cking 
Angle. The d iffe r i n g  d e pths  of car
t r idge bod ies means it is d iffic u l t to be 
certa i n of gett i n g  t h i s  a n g l e  r ig h t  by 
adj u st i ng the arm h e i g h t  (or pack ing  
t h e  cartr idge) unt i l  t h e  arm comes 
para l l e l  to t h e  reco rd su rface. Fo r 
easie r t o checkfo r t h e  bottom a n d  top 
of the  cartr idge b e i n g  para l l e l  to the 
record s u rface. Use ru led pape r or 
g raph paper  beh i n d  the cartr idge to 
check t h i s. I f  adj ust m e n t  i s  req u i red 
l i ft o r  l owe r the arm p i l la r  if  t h is  is  
poss i b l e, i f  n ot i nsert pac k i n g  bet
wee n  the  arm a n d  cartr idge but  
check the  overhang meas u re m e n t  
aga i n  afte rwa rds a n d  d o n ' t  jeopar
d i se a g ood bond between t h e  a rm 
a n d  cartr idge wi th  f l i msy pac ki ng 
p i eces. 

Tracki ng we i g h t  req u i re m e nts for  
best  t rack ing  a re cove red in  the 
i n d iv idua l  reviews, b u t  as a ru l e  the 
best  t rac k ing  i s  ach i eved towards the 
u pper  l i m i t of  the  ran g e  q u oted by the 
man ufactu re r. Arm b ias can be set as 
per the man ufact u re r's  i nstruct ions  
o r  better st i l l  w i th  a test d i sc. I f  m is
t rack ing  or b reak u p  sta rts i n  the  l eft 
c h a n n e l  t h e n  the arm i s  t ry i ng to 
swi ng o u twards and the styl u s  i s  l os
i n g  contact wi th  t h e  l eft ( i n n e r) wa l l  of 
t h e  record.  T h i s  means that t h e  arm is  
ove r- b i ased. Red uce the  b ias and 
check t h e re is  n o  m istrac k i n g  at cen
t re, i n n e r  and oute r port i o n s  of t h e  
test d isc. I f  r ig h t  c h a n n e l  b reakup is  
heard, i n c rease t h e  b i as unt i l  t h e  m is
t rac k i n g  d i sappears c o m p l ete ly  ( the 
b ias i s  r ig ht) ,  o r  is  h ea rd equa l ly  i n  
both c h a n n e l s  ( the  t rack i ng we i g h t  
c a n  t h e n  be i n c reased a l i t t le  i f  i t  i s  not 
outs ide the man ufact u re r's  range) .

l t  is  bett e r  to obta i n sec u re t rac k ing  
at a h igher  t rac k i n g  we i g h t  than  to 
use a l ower t rack i ng we i g h t, m is
take n l y  th i n ki ng that t h i s  may wear 
records l ess. M i st rack i ng occu rs 
when t h e  styl u s  ca n n ot fo l l ow the  

h eavi l y  m od u lated record g roove and 
b reaks away f ro m  t h e  g roove wal l  to 
ratt le  catast roph ica l ly  d own the 
g roove. M i st rac k i n g  d oes m o re 
damag e  to records than  a n  extra 1f2 
g ra m  downforce. 

M a i ntenance 
Record c lean i n g  devices p ro l ife rate 
a n d t h e re a re few i n wh i c h  Ch oice h as 
f u l l  conf idence i n  recom m e n d i ng.  
The remark ' the best record c leaner  
is  you r  styl u s' i s  too  ofte n g reeted 
with  de ris ive laughter, but we are 
back to the  prob l e m  of d i m e ns io ns. 
many record c l ea r n e rs act as t h o u g h  
you were t ry i ng to get  the  m oss out  of 
a row of g utte rs wi th  a b u nch  of te le
g raph pol es. ( N ot easy!) The styl us 
wi l l  re m ove m i c ro d ust f ro m  the 
g rooves and req u i res per iod ic  b rush
ing to keep i t  c lean. L u b r icants pre
sent  on reco rds ( meta l l i c  soaps) and 
vi nyl  i tse lf can b u i ld u p  on  t h e  styl us  
t i p  - the  st iff b rist le  D iscwash e r  
b r u s h  a n d  c l ea n i ng f l u id w i t h  v i nyl  
so lve n ts can be reco m m e nded fo r 
t h e  a u d i o p h i l e. Other  users c o u l d  
make a cheap domest ic a l te rnat ive 
wi th  a t ri m med ca m e l  ha i r b rush  a n d  a 
l i t t le  bott l e  of vod ka. F l u i d s  s h o u l d  
n ot h oweve r be a l l owed to wash 
a ro u n d  the styl u s  asse m b l y  as t h ey 
can damage o r  age the  suspens ion  
rubbers. 

Per iod i c  e lectr ical  ma i n tenance 
can be recom mended too. Once a 
year o r  so t h e  p ickup con nect ions  
s h o u l d  be p u l led  apart a n d  re made to 
e n s u re a n  e l ectr ica l l y  sou n d  contact 
th ro u g h  m echan ical  w ip i ng. Th is  
app l ies pa rt icu lar ly  to l ow output  
m ov ing  co i l s. 

Styl us life 
By t h e  t i m e  you hear  i t  you'  re too late!  
M ic roscop ic  exa m i nat ion  by an 
exper ie nced eye can detect the f i rst 
s ig ns  of wear, but  t h i s  h e l p  is h a rd to 
f i n d. Fo r t h e  h ype r-cr i t ic ia l  l iste n e r  
us i ng a q ua l i ty e l l i pt ica l  t i p, 400 h o u rs 
wo u l d  be t h e  t i m e  to check for  t i p  
wear. L i n e-contact styl i s e e m  t o  keep 
better. M o d e rate use at the  rate of 6 
a l b u m s  a week sugg ests a l i fe of 1 8  
m o n t h s. R e m e m be r  to budget  for  
styl u s  replace m e n t. 

Oth e r  models worth 
consideri n g  
I n  v iew of  t h e  ' m us ica l  c h a i rs' s i tua
t ion  betwe e n  many prod u ct ra nges 
a n d  d ist r i butors over the  past  year  
t h e re a re many barg a i n s  to be had 
from d e l eted ra nges and f ro m  old 
stock. The p ri n c i p l e  barg a i n s  wo u l d  
i n c l ude the  ADC Q LM34 I l l ,  ADC 
VLM l l l l m p and ADC XLM I l l ,  a long 
wi th  m od e l s  i n  t h e  O rtofo n L M  
ra nge. 

O l d  favou ri tes l i ke t h e  8&0 
M M C2 0 C L  and the  Dyn avector 
1 OX I I  have been d i scont i n u ed i n  
favou r  of new m od e l s. Cartr idges 
cove red i n  t h e  last issue in  s u m ma ry 
rev iew form a n d  w h i c h  a re certa i n ly 
worth cons ideri ng i n c l ude t h e  
N a g a o ka M P20 (£37)  a n d  N a g a oka 
M P50 (£7 5) a n d  t h e  H yper- e l l i pt ica l  
styl u s  f i t ted vers i o n  of t h e  S h u re 
V1 5 I l l  (£63) .  The H E  styl us  c o u l d  be 
cons idered a s u i tab le  upgrade for 
V1 5 1 1 1  users as the sty l u s  g ives t h e  
cartr idge a new l ease o f  l ife w i t h  
exce l l e n t  t rack i n g  and n e u t ra l  
sou n d  ba lance. 
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HUMBIHSIIIS liADING Hl-fl DIAliH � 
Stockists o f :  ADC AKG AR A and R B and W 
CAST L E  DBX D ENON D UAL BOSE HADCOCK 
HARBETH KEF LUXMAN NAKAM ICHI 
T ANDBERG PIONEER QUAD REV OX 
SANSUI SME THORENS SONY TECHNICS 
WALt< E R .  

Skilled advice - COMPARATOR 
DEMONST RATIONS and installation service 
make buying HIFI  a pleasure at 

G .  E .  M A N D E RS 
\.. 2 EDWARD ST , G RIMSBY Phone ( STD 0472)  5 1 39 1

Audio Projects 
CONTACT US FOR YOU R  

RECOMM E N DED BUYS 
MAI N  STOC KISTS FOR: Creek, Nytech, 

Sugden, Naim, Quad, Mission, K E F, AR, 
Castle, Heybrook, Llnn, Arc, Monitor Audio. 

45 H EADI IIGLEY LAII E, L E E DS LS6 1 DP
(0532) 789 1 1 5  

THI CRITICS CHOICI 
841 HIGH STRIU, liNCIIlN 
Teleplole liDII 38718

M a i n  a g e n ts for: Ari ston,  A u d i o  Tec h n ica, 8&0, D u a l  
D u n l o p, H e l i u s, H eybrook, L i n n, Log i c, M ic h e l l , M is s i o n  

S T D ,  Tec h n i cs, T h o re n s, Wa l ke r, A D C, A& R, D e n o r, 
Dyn avecto r, E m p i re, F i d e l i ty Research ,  G l a n z, G o l d r i ng, 

Nagaoka, O rt ofo n, Osawa, S h u re, S u pex, Te n o re l, 
M a ra ntz, P i o n e e r, M e r i d i an,  R evox, S u g d e n, A R C, B&W, 
Cast l e  C e l e s t i o n ,  H a rbeth ,  Kef, L e n t e k, M o n i tor  Aud i o, 

M o rd a u n t  S h o rt, Q u ad, Rotel ,  S p e n d o r, W h a rf e d a l e, 
Aiwa, H i tac h i, N a k a m i c h i ,  Teac, Beye r, Ross, 

Se n n h e i se r. 

De m o n st ra t i o n  Fac i l i t ies Ava i l a b l e .  

. 

BADG E R  TRACKS �TD 
"'' 

46 Wood Street, � '· -:. ·
Lytha m ,  St An nes. ... ' 

La ncash i re FYB � <10
Te l (0253) 7R.9247 

' �  �:, -:.: 
P h o n e  P h i l i p  G oy'm e r  for  advice o n  c h oos i n g  

a t u rnt�b� '�'m/cart ri d g e  for  yo u r  system.  
We stot'if< m a n y  of  t h e  reco m m e nded i tems 

in  th is  issue. 

C LOS E D  M O N DAY 

�obgtr&®rttn 
bi-fi ltb 

We stock most of the Best Buys 
includ ing: Ariston, Dual,  T horens, 

G o ldring, O rtofon, Technics, Aka i,  
JVC, NAD, Celest ion, Kef,  Mordau nt 

S hort, Quad, Wharfedale, Beyer, 
Sennheiser. 

STAM F O R D  H I -F I ,  K E TT E R I N G  H I -F I ,  
9 R E D  L I O N  SQU A R E ,
STAM F O R D ,  
L I NCS. 
T E L ;  (0780) 62 1 28 

68 STAM FO R D  R O A D ,
K E TT E R I N G ,  
N O R T HANTS 
T e l :  (0536) 5 1 5266 

AKAI J BL JVC MARANTZ AIWA 
g KB H I· F I  C E NTR E "a-

0 ,. n 
r
m 

1 75·1 77 GT DUC I E  ST Z 

1 85 TH E ROCK 
STRANG EWAYS m 

MANCH ESTER m :a 
BU RY g LAN CS 

en 06 1 - 79 7  7 1 4 6  

06 1 -834 2403 
( c l osed Satu rday) """' 

:1> 
z 
z :Z: (c l osed Tu esdaym and S u n d ay) 

:1> TH O R E N S  P I O N E E R  TEAC 0 < 
fu l l  d e m o n strat ion fac i l i t ies a n d  eq u i p m ent 

by 
L i n n - Bas ik- l ttok 

Heybrook 
Thorens 

Dua l  
M i ss ion  
S. M. E. 

Aud io· Tech n ica 
Quad 

A& R Cam br idge 
K E. F. 
Teac 

H a rbeth 
O rtofon  

M o rd a u n t· S h o rt 
S e n n h e i se r  

A K G. 
M aywa re 
Rogers 

H a r m o n - Kardon  
plym o u t h  PL 1 1 PG (07 52-669 5 1 1 )  a n d  oth e rs of cou rse

pet e r  ru sse l l ' s  h ot record store ltd 
h i - f i  att i c  ( o p posite S.W. E. B.) 58 new g e o rg e  street

phone for  a f ree pr ice l i st o r  advice!  

NVTEC}ME RIDi t A H EY B R OOK � I L I NN ARC AND MANY OTHERS 

BRIG�TON H1 · F I
1 YOR K  PLAC E ,  LO N D O N  R OAD. 

BR IGHTO N .  Tel : 696776 
3 YEARS PARTS & LABOUR 

!: 
z 
0 C/) 

� z 
0 C/) 

C/) c C/) C/) 
m 

L---------------------------- ----------------------------------------------------� x 
74 



Up hil l  and
down dale . . .
I n  Utopia records may be concentric and 

f lat  but they seldom a re in  rea l ity. 

Ha ppi ly l ife 's ups and downs hold no terrors for 

our Series I l l  precision pick-up arms . These agi le  

performers a l low the cartridge to fol low surface 

i rregu larities closely, min imising the effects of 

warp and eccentricity. 

The sta ndard Series I l l  arm has a l l  the avai lab le 

features a nd a s impl ified version,  the Series I l l S ,  

a l lows t h e  more im portant o f  them t o  be 

enjoyed for a smal ler  outlay. 

As a first step to im proving your deck,  

p lease telephone or  write to the address 

below for full deta i ls  of these 

superb a rm s .  

S M E  Limited , Steyni n g ,  Sussex , BN4 3GY England 

'2: Steyning (0903) 8 1 432 1 Telex : 877808 S M E G
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Harman Audio UK Ltd , M i l l  Street , Slough, Berks. SL2 500 
Tel (0753) 7691 1 

Cartr idge type and w e i g h t . . . . . . . . .  i n d uced magnet ,  5.75g 
Esti mated dynamic c o m p l i ance at 1 0 Hz 1 4cu(  x 1 0  - • c m/dyne) 
Spec i f i ed down force: 1 .5 to 2.5g . .  tested at 2.0g 
LF resonance i n  test arm 

( M ission 774, 5.5g me + cart) . . . . . . . + 1 1 .5dB at 1 2 Hz 
Sensit iv i ty at 1 k H z  . . . . . . . . . . . . . .  0.68mVIc mlsec 
Relat ive output (Od B = 1 mV/cmlsec) . . . . . . . . .  - 3.3dB 
S u bjective sound q u a l ity . . . . . . . . . . . . . . . . . . .  average p l u s  
Recommended load i n g :  47koh m s  p l u s  275pF . .  tested a t  250 p F  
Recommended arm m a s s  . . . . . . . . . . . . . . . . . . .  6- 1 8g 
Recommended arm d a m p i n g  . . marg i n a l  
Cartr idge c o i l  res istan ce/i n d uctance . . . . . . .  820 o h m sl580 m H  
I n d u ced h u m  level  . . . . . . . . . . . . . . . . . . . . . . . . very good 
Sty l u s  type . . . . . .  detac hable ,  e l l i pt i c a l ,  s h a n k  m o u n t ,  

s p e c  1 0 x  1 � m  
F i n i s h  and a l i g n me n t  . . .  j u s t  adequate p o l i s h ,  g o o d  a l i g n me n t ,  

50° cone a n g l e  
Tip geometry . . . . . . . . . . . . . .  1 0  x 20� m ,  pseudo-e l l i pt i c a l  

An i n ex p e n sive movi n g  mag net cart r i d g e ,  t h e  H F  resonance (t i p  m ass/v i nyl)  . . . . . . .  est i m ated at 2 4 k H z  

Phase 1 1  i s  a sort of marr iage of the QL M 34 Freq uen cy response , w 1 d e ban d (30 Hz-20k H z) . .  + 1 d B, - 2 . 5 d B  
Frequency res ponse,  m 1 d band ( 1 00Hz-5kHz) . + 0.5d B ,  - 1 .2 d B  

and '36 models,  s u ited to h i g he r  t ra c k i n g  Stereo separat i o n ,  1 00 H z ,  1 kHz,  1 0kHz . . .  1 9d B ,  2 1 d B ,  2 1 d B  

forces and moderate q u a l i ty a r m s .  I t s  lowish Channel_ d i fference,  1 k Hz,  1 0k H z . . . . . . . . . . . . .  0.2d B , 0 .2dB 

I .  d d 
· . t h d 

Trackab 1 1 ity,  300 H z  vert 1 c a l  + 1 2d B  . . . . . . . . . . . . . 1 .2g 
c o m p  1 a n c e  en owe 1t Wl g o o  a r m  Tracka b i l ity,  300 H z  l ateral  + 1 5d B . . . . . . . .  . . 1 .6g 
compat i b i l i ty  a n d  d a m p i n g  was not st r ict ly  Trac kab i l ity,  300 H z  lateral  + 1 8d B  ( 'Su pertrack') . . .  . 2.0g 

n ecessary. A cheap pseudo-e l l i pt i c a l  sty l u s  g;�l��l :�� : �gg�; �;;���f 1
+

+
9��B : :  : : : : . . . 033;�: 

was f i tted , possess i n g  j ust adeq u ate p o l i s h  - H i g h  frequency waveform q u a l ity . . . . . . . . . . . . . . . .  f a i r l y  good 

in fact in o u r  view ADC wou l d  h ave done better M idband i n termod u l at i o n  ( 1 k H z + 1 .5kHz 24cmlsec) . .  . 3. 0 %
. 

• . 
. . 

H F  1 ntermod u l at 1 o n  ( p u l sed 1 0kHz,  24cmlsec peak) . . 1 .5 %  
to f 1 t  a good q u a l i ty  sphencal  t 1p  here.  P i n k  n o i s e  i n termod u l a t i o n ,  

With a smooth character i s t i c ,  the freq u ency 1 2kHz,_ 1 6kHz,  20k H z .  . . . . . . . . . . . .  3 .4 % ,  6 % ,  1 0 %  

t
'
l t  d t l  d h

'
l l  

· · Typ1cal pnce (1nc. VAT) . . . .  . . . . . . . .  £20 when revlewed , now £25 
response I e gen Y OWn I - g iV I n g  a Replacement stylus cost inc. VAT . .  .. . . . . . . . . . . . . . . . . . .  dealer will quote 
' ro u n d ed '  effect in t h e  t reb le .  Separat i o n  was •1 0  

j u st sat i sfactory, b u t  t h e  vert i c a l  t ra c k i n g  
a n g l e  w a s  c lose o n  28° w h i c h  i s. rat h e r  h i g h .  
D i stort ion w a s  q u i te  good except a t  t h e  
h i g hest  f req u e n c i es,  wh ere even a t  a 2g 
down force bot h the 1 0k H z  p u l sed and 20kHz _ 1 0 
n o i s e t r a c k s  g a v e  t r o u b l e .  O t h e r w i s e  
t r a c k a b i l i t y  w a s  f i n e  a t  m i d  a n d  l o w  
freq u e n c i es .  

Sco r i n g  a l i t t l e  above average o n  sou nd 
-20 

i 
+-

-J0-:1-111 -40 Jt ' " 

� 

N h i c h  i s  f i n e  i n  v iew of i t s  low pr ice ,  
t h e  1 1  showed a lack of t reb le  prec i s i o n  i n  i ts  
sp lashy s l u rr i n g  of s i b i l a n t s  a n d  cymbal  
t rans ients .  Ton a l ly ,  i t  was q u ite we l l  b a l a n ced 
and seemed p retty sec u re in the g rooves and 
f i n e  d et a i l  was presented a l t h o u g h  stereo 
depth  was f l atter  t h a n  u s u a l .  These c r i t i c i sms 
as ide ,  t h e  genera l  performance and sound 
were s u f f i c i e n t  at t h e  pr ice for Best Buy stat u s .  

2 0  H z  5 0  1 0 0  200 500 l K  2 K  S K  1 0 K  20K 

Frequency response, rei output and separation rei OdB . 
(1m V/cm/sec) 

1kHz squarewave (ignore ultrasonic cutter ringing) 

Harman Audio UK Ltd , M i l l  Street, Slough, Berks, SL2 500 T Tel (0753) 769 1 1 

Step p i n g  i nto t h e  XLM 's shoes,  t h e  Phase I V  i s  
a m ed i u m - p r i ced m o d e l  from ADC's  n e w  r a n g e ,  
w h i c h  extern a l l y  at l east do not  a ppear  
m arked l y  d i f ferent  from t h e  o l d .  The sty l u s  
f i t t e d  w a s  a n a ke d  e l l i p t i c a l  d i a m o n d  
s p e c i f i e d ,  a n d  meas u red b y  u s ,  a t  8 x 1 8/l m  
w h i c h  i s  l ar g e r  t h a n  o pt i m u m  i n  t h e  m i n o r  
rad i u s .  F i n i s h  a n d  a l i g n ment  w e r e  reason a b l y  
g o o d ,  t h o u g h  t h e  s h a p e  wo u l d  h ave b e n e f i t e d  
f rom more care taken w i t h  t h e  e l l i pt i c a l  
' b l e n d i n g '  p ro c e s s .  Po s s e s s i n g  m o d e ra t e  
com p l i ance,  i t  s u i ted low-to-med i u m  m a s s  
arms a n d  t h e  n eed for arm d a m p i n g  was 
m a rg i n a l .  

Measu red w i t h  250 p F  l o ad i n g  t h e  res p o n s e  
met v e r y  t i g h t  l i m it s  i n  the centra l  freq u e n c y  
r a n g e  b u t  overa l l  i t  s howed a d roopy t re b l e  
fa l l i n g  by 5d B at 20kHz,  referenced to 200 H z .  
Stereo separat i o n  was except i o n a l l y  good,  as 
was t ra c ka b i l i t y ,  w h i l e  d i stort i o n s  over a l l  t h e  
tests were w i t h i n  bo u n d s .  T h e  d es i g n  w a s  w e l l 
beh aved as reg ards a l l  t h e  major tech n i c a l  
aspects.  

O n  a u d i t i o n  the loss of t re b l e  was noted,  t h e  
o u t p u t  i n  t h i s  reg i o n  a l so o n  occa s i o n  a t r i f l e
f o r w a r d  a n d  g ra i n y ,  b u t  d e f i n i t i o n  w a s  
p ro m i s i n g  . i n t h e  bass- m i d  w i t h  q u i t e  good 
represe n t a t i o n  of stereo d e pt h .  The m i d ra n g e  
showed a t race of ve i l i n g  w h i c h  det racted f rom 
t h e  d et a i l  a n d  i m med i acy present  o n  s o m e  
p rog ram m e  e x c e r p t s ,  b u t  overa l l  a 'good'  
rat i n g  was a c h i eved,  j u st suff ic ient  for  Best  
B u y  stat u s  at  the p r i c e .  

Cartridge type a n d  weight  . . . . . . . . . . . .  i nduced m a n  get, 5.75g 
Est i m ated dynamic c o m p l i a n c e  at 1 0Hz 24cu( x 1 0 - • cm/dyne) 
Spec i f i ed downforce: 1 .0 to 1 .4g . . . . . . . .  tested at 1 .3g 
L F  resonance i n  test  arm 

( M i ss ion 774, 5.5g me + cart) . . . . . . + 1 1 .5d 8 at 9 . 5 H z  
Sensit iv i ty  at 1 k H z  . . . . . . . . . . . . . .  0.85mVIcm/sec 
R e l at ive output  (OdB = 1 mV/cm/sec) . . . . . . . . . . . . . . .  - 1 .6d B 
S u bjective sound q u a l i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Recommended load i n g :  47k o h m s  plus 275pF . tested at 250 p F  
Recommended a r m  mass . . . . . . . . . . . . . . . . . . . . .  3- 1 0g 
Recommended arm d a m p i n g  . . . . . . . . . . . . . . . . . . . . .  marg i n a l  
Cartr idge c o i l  res istance/ i n d uctance . . . . . . .  820 ohm s/580 m H  
I n d uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Styl u s  type . . .  detachable,  naked,  oriented, e l l ipt ica l ,  5 x 1 � m  
F i n i s h  and a l i g nment . . .  fa i r ly  good f i n i s h  and a l i g n m e n t ,  

T i p  geometry . 
50 ° cone a n g l e  

. . 8 x 1 � m ,  fair ly  we l l  shaped 
e l l i pt i c a l ,  l acks ' b lend i n g '  

H F resonance ( t i p  mass/v iny l )  . . . . . . . . . . .  est i m ated a t  3 5 k H z  
Frequency response, w i d e b a n d  (30H z-20kHz) . + 1 d B,  - 4d B 
Frequency response, m i d band ( 1 00Hz-5kHz) . + 0.8d B,  - 0.8d B 
Stereo separat i o n ,  1 00Hz,  1 k Hz,  1 0k H z  . . . . .  31 d B ,  39d B, 29d B 
C h a n n e l  d i fference,  1 k Hz,  1 0k H z  . . . . . . . . . . . . . . .  0.2d B ,  0.2d B 
Tracka b i l i ty ,  300Hz vert i c a l  + 1 2d B  . . . . . . . . . . . . . .  0.05g 
Trackab i l ity,  300 Hz lateral  + 1 5d B  . . . . . . . . . . . . . . . . 0.8g 
Trackab i l i ty ,  300 Hz l ateral + 18dB (' S u pertrack') . . . . . . . . .  1 .4 g  
Distort i o n ,  300 Hz vert i c a l  + 6 d B  . . . . . . . . .  3 . 0 %  
D i stort i o n ,  300Hz l ateral + 9 d B  . . . . . . . . . . . . . . . . . . . . . .  0 . 8 %  
H i g h  frequency waveform q u a l ity . . . . . . . . . . . . . . . . . . . . .  g o o d  
M id b a n d  i ntermod u l at i o n  ( 1 k H z + 1 .5 k H z  24cm/sec) . . . . .  3 . 6 %  
H F  i n termod u l at ion ( p u l sed 1 0kHz,  24cmlsec peak) . . . .  1 .0 %  
P i n k  noise i ntermod u l a t i o n ,  

1 2kHz,  1 6kHz,  20kHz . . . . .  1 .8 % ,  3.9 % ,  5 . 5 %  
Typical price (inc. VAT) . . . . . . . . . . . . . . . . . . . . . . . . . . .  43 when reviewed, n o w  £45 
Replacement stylus cost inc. VAT . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dealer wil l  quote 
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MC 1 .5 
Harman Audio U K  Ltd , Mi l l  Street, S lough,  Berks. SL2 500 
Tel (0753) 7691 1 

B u i l t i n  J apan to ADC's exc l u s ive spec i f i ·  
cat i o n ,  t h e  MC1.5  i s  a l ow-o u t p u t  mov i n g-co i l  
cart r i d g e  possess i n g  a h i g he r  t h a n  ave rage 
coi l i n d uctance and res istance.  Active step up 
u n i ts  are t h u s  best s u ited - for exam p l e ,  a 470 
o h m s  p l u s  1 0 n F  i n p u t .  B y  m o v i n g - c o i l
standard s  i t  i s  com p l i a n t ,  s u i t i n g  low mass 
arms w i t h o u t  extra d a m p i n g  as its i nterna l  
d a m p i n g  was a l ready rat h e r  h i g h .  A top-q u a l i ty 
n a ked e l l i pt i c a l  stone i s  f i t ted to t h e  t i t an i u m  
t u be cant i l ever. 

M i n o r  d e v i at i o n s  w e r e  s h o w n  i n  t h e  
response,  w h i c h  demonst rated a n  exce l lent  
channe l  ba l ance.  A s l i g ht sag of 1 .5d B was 
measu red in the 2-4 k H z  ' p resence'  range,  w h i l e  
f i n e  stereo separat i o n  w a s  ev i d e n t  t h ro u g hout  
t h e  range.  A s l i g h t  i n c rease in  downforce to 
1 .8g was req u i red to negot i ate the ' S u pertrack' 
c u t ,  but in g e n e r a l  the t rackab i l i t y  and 
d i stort i o n  res u l t s  were to a h i g h  stand ard and 
were wel l  ba lanced . Vert i c a l  g e n e rator l i near ity 
was part i c u l ar ly  good despite a s l i g ht l y  h i g h  
vert i c a l  a n g l e  est i m ated at 28 ° .  

A very low t i p  mass was shown,  w i t h  a t i p  
m ass reso nance est i m ated a t  53kHz,  a n d  t h e  
fast s q u arewave r i s et i me conf i rmed t h i s ,  as 
d i d  the c l ear but u n exagge rated port rayal  of 
t h e  record r i n g i n g  abbe rat i o n .  

On t h e  l i st e n i n g  tests t h e  M C 1 . 5  ac h i eved a 
respect a b l e  score, s u f f i c i e n t  for recommen
d a t i o n  regard less of pr ice ,  and was marked 
wel l ahead of the A s trion, t h e reby j o i n i n g  t h e  
s m a l l  a n d  s e l e c t  g ro u p  o f  t o p - r a n ked 
performers .  The p a n e l  noted m i l d  response 
u n eveness and a t race of m i d-h ardness or 
coarseness,  w i th  some treble 'stee l i ness' ,  p l u s  
a bass reg i ster  lac k i n g  i n  u l t i mate contro l .  B u t  
conversely t h e  stereo w a s  s t a b l e  and deep,  
w h i l e  t h e  reso l u t i o n  of m u s i ca l  deta i l  was most 
e n c o u rag i ng .  

Update :j In- l ine 200ohm phone loading plugs are now provided . 

Cartr idge type and weight  . . . . . . .  l o w  o u t p u t  movi n g  c o i l ,  5.0g 
E st i m ated d y n a m i c  c o m p l i ance at 1 0 H z  33cu( x 1 0 - ' c m/dyne) 
Specif ied down force: 1 .2 to 1 .8g . .  tested at 1 .6g 
LF resonance in test arm 

( M iss ion 774, 5.5g me + cart) . . . . . . . . . . . . . .  + 6dB at 9.0Hz 
Sensit iv i ty  at 1 k H z  . . . . . . . . . . . . . . . . . . . .  0 . 1 4mV/cm/sec 
R e l at ive o u t p u t  (Od B = 1 mV/cm/sec) . . . .  - 1 6.5d 8 
S u bject ive s o u n d  q u a l ity . . very good 
Recommended load i n g :  200- 1 K ohms p l u s  1 00·1 000 pF. . . . .

tested at 250 p F  
Recommended a r m  mass . . . . . . . . . . . . . . 4-7g 
Recommended arm d a m p i n g  . . . . . . . . . . . . . . . . .  none req u i red 
Cart r i d g e  c o i l  resistance/ i n d u ctance . . . 90 oh ms/1 m H  
I n d u ced h u m  level . . . . . . . . . . . . . . . . . . .  fa ir ly  good 
Sty l u s  type . . . .  fixed, or iented,  naked, e l l i pt i c a l ,  spec 5 x 1 � m  
F i n i s h  and a l i g n ment . . . . . . . . .  both very g o o d ,  55' c o n e  a n g l e  
T i p  geom etry . . . . . . . . .  6 x 1 6�m h i g h - q u a l ity true e l l ipt ica l  
H F resonance (t i p  mass/v iny l )  . . . . . . . . . . . . .  53 k H z  est imated 
Freq uency response, wide band (30 H z-20 k H z) . .  + 2dB, - 0.3d8 
Frequency response, mid band (1 00Hz-5k H z) . . .  + 1 d B,  - 0.3d 8 
Stereo separat i o n ,  1 00Hz,  1 k Hz, 1 0k H z  . 28d B,  32d B, 27d8 
C h a n n e l  d i fference, 1 kHz,  1 0kHz . . . . . . . . . . . . . . .  0 . 1 d 8, 0.3d 8 
Trackabi l i ty ,  300Hz vert ica l  + 1 2d 8  . . . . . . . . . . . . . . . . . .  0.6g 
Trackab i l i ty ,  300Hz l ateral + 1 5d 8 . . . . . . . . . . . . . . . . .  . .  . 1 . 1 g  
Trac k a b i l i ty ,  300 Hz lateral + 1 8d 8  ( 'Su pertrack') . . . .  1 .8g 
D i stort i o n ,  300H z  vert ica l  + 6d8 . . . . . . . . . . . . . . . . .  2 .2% 
D i stort i o n ,  300Hz l ateral + 9dB . . . . . . . . . . . . . . . . . . . . . .  0 .5% 
H i g h  freq uency waveform q u a l ity . . . . . . . . . . . . . . . .  fa ir ly  good 
M i d  band i n termod u l at ion ( 1 kHz + 1 .5kHz 24cm/sec) . . . . .  2 .0% 
HF i n termod u l at ion ( p u l sed 1 0kHz,  24cm/sec peak) . . . . .  1 .0 %  
P i n k  n o i s e  i n termod u l at i o n ,  

1 2kHz,  1 6kHz,  20kHz . . . . . . .  1 .8 % , 5 % , 6 %  
Typ i c a l  s e l l i n g  p r i c e  i n c  VAT . .  £ 1 49 
Replacement stylus cost ioc VAT . . . . . . . . . . . . . . . . . . . . . . . . . .  apply to distributor 
+ l O t� 
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Frequency response, re/ output and separation rei OdB 
(1 m V/cm/sec) 

1 kHz square wave (ignore ultrasonic cutter ringing) 

R E V I S E D  A N D  R E P R I N T E D  

A & R  Cambridge Ltd . ,  Oenny End Industr ia l  Centre, Waterbeach, Cambridge CB5 9PB 
Tel (0223) 861 550 

T h i s  J ap a n ese made cart r i d g e  is o n e  of t h ree 
m o d e l s  s p e c i f i e d  a n d  com m i ss i o n e d  by A&R 
o f  C a m b r i d g e .  The modest m ass a n d  eq u a l l y
modest com p l i an c e  of 23c u ,  together  w i t h  a 
m arg i n a l  need for  d am p i n g ,  s h o u l d  p rov i d e  
c o m p at i b i l i ty  w i t h  a usef u l  ran g e  of effect ive 
arm masses ranging from 3 to 1 2g .  An unusually
good , U K-sourced stylus was fitted comprising a 
square shanked , low mas l ine contact ' P rofi led' tip .  

T h e  freq u e n cy r e s p o n s e  was c o m m e n d a b l y  
f l at ,  s h ow i n g  a m i l d  d roop at h i g he r  fre
q u e n c ies ;  300-400p F  load i n g  was fo u n d  to g ive 
a good res u l t. A l t h o u g h  u n i f o r m  over t h e  
f requency range,  t h e  c h a n n e l  separat i o n  was 
n o n e t h e l ess d i s q u i et i n g ,  meas u r i n g  o n l y  2 1 d B  
i n  t h e  m i d  b a n d .  H o wever A & R  state t h at recen t  
p rod u c t i o n  i s  i m p roved i n  t h i s  a r e a .  D i st o rt i o n s  
were w e l l  c o n t ro l l ed ,  except for  t h e  m i l d  
i ntermod u l a t i o n  sect i o n  w h e re m i strac k i n g  
w a s  beg i n n i ng .  T h e  S u pertrack i t s e l f  req u i red 
a 2.8g downforce,  and one cou l d  expect t h at 
t h e  '77  wou l d  occas i o n a l l y  be c a u g h t  o u t  o n  
programmes at t h e  u s u a l  sett i n g  of 1 .8 g .  T h e  
s q u a rewave response w a s  q u i t e  c l e a n ,  w i t h  
o n l y  a m i l d  overshoot a n d  rou n d i n g .

R a n ked a s  good o n  overa l l  s o u n d  q u a l i ty, t h e  
'77  w a s  descr i bed as possess i n g  a s l i g ht l y  d u l l  
a n d  smooth c h a racter. S u rface n o i s e  a n d  d i sc 
d i st o rt i o n s  were k i n d l y  h a n d l e d ,  a n d  t h e  rep ro
d uc t i o n  was q u i t e  d et a i l ed ,  b u t  t h e  stereo 
p resentat i o n  was not iceab ly  two d i me n s i o n a l ,  
w i t h  d e p t h  com p a rat ive ly  rest r i c t e d .  

I n  con c l u s i o n  t h i s  model  rep resented q u i t e  
good va l ue ,  w i t h  a p l easant  overa l l  c h a racter. A 
w e l l - b a l a n ced l a b  a n d  s u bject ive  perfo r m a n ce 
a n d  very f i n e  sty l u s  t i p  as wel l as a sen s i b l e  
com p l i ance a n d  e l ec t r i c a l  m atc h i n g  req u i re
m e n t  s h o u l d  e n a b l e  it to  be matched to a w i d e  
r a n g e  o f  a m p l i f i e r/t u rn t a b l e  c o m b i n at i o n s .  

This design can thus b e  recommended. Closed 
mounting lugs are now provided whi le there have 
been improvements in  the generator which it is 
claimed wil l improve crosstalk f igu res from those 
shown here. 

Cartr idge type a n d  mass . . . . . . . . . . . . . . . .  moving m a g n e t ,  6g 
Est imated d y n a m i c  compl iance at 1 0Hz 23c u(  x 10 - ' c m/dyne) 
Specif ied down force:  range 1 .5g to 2.0g . . . . . . . .  tested at 1 .8g 
L F  resonance i n  test arm 

(SM E 1 1 1 , 6g me + cart) . . . . . . . . . . . . . . . . . .  + 1 0d8 at 1 0 H z  
Sensit iv i ty a t  1 k H z  . . . . . . . . . . . . . . . . . . . . . 0 .75mV/cm/sec 
Relative output (Od B = 1 mV/cm/sec) . . . . . . . . . . . . . . . .  - 2.5d 8 
S u bjective s o u n d  q u a l ity . . . . . . . . . . . . . . . . . . . . . . .  good 
Recommended loadmg . . . . . . . . . . . .  47Koh m s  p lus 300-400p F  
Recommended a r m  mass . . . . . . . . . . . . . . . . . . . .  3- 1 2g 
Reco m m e nded arm d a m p i n g  . . . . . . . . . . . . . . . . . . . . .  o pt i o n a l  
I n d uced h u m  level  . . . . . very good 
Stylus type and spec . . . . . . . . . . . . . . . .  detachable naked oriented 'Profi led' ,  

Spec 6-8 X 50 .. m 
F i n i sh and a l i g n m e n t  . . . . . . . . . . . . . . . . . . . . . . .  both exce l l en t  
T i p  geometry . . . .  essent i a l l y  of stereohedron form,  8 x l i n e  � m  
H F  resonance ( t ip  mass/v iny l )  . . . . . . . . . . . . . . . . .  above 3 0 k H z  
Freq uency response 30Hz-20kH z .  . . . . . . . . . . .  + 1 ,  - 1 .5 d 8  
Frequency response 1 00 H z-5kHz . . . . . . . . . . . . . . . . . . .  ± 1 .0d8 
Ste reo separat i o n ,  1 00Hz,  1 kHz,  1 0kHz . . . . .  1 8d 8 ,  2 1 d 8, 1 8d 8  
Channel  d i ffere n c e  at 1 k Hz, 1 0k H z  . . . . . . . . . . . . . . .  Od B ,  0 .7d 8 
Tracka b i l i ty 300 H z  l ateral ± 1 5d 8 ,  . . . . . . . . . . . . . . . . . . . . . .  1 .5g 
Tracka b i l i ty 300H z  vert ica l  ± 1 2d B  . . . . . . . . . . . . . . . . . .  1 .2g 
Trackab i l i ty 300 H z  latera l  + 1 8d 8  ( 'Su pertrack') . . . . . . . . .  2 .8g 
Distort ion 300H z  latera l  + 9 d B  . . . . . . . . . . . . . . . . . . . . . . .  0 .4% 
D i stort ion 300H z  vert ica l  + 6d8 . . . . . . . . . . . . . . . . . . . . . .  2 . 6 %  
H i g h  frequency waveform q u a l ity . . . . . . . . . . . . . . . . . . . . .  good 
Mid band i ntermod u l at i o n  ( 1 k H z  + 1 .5kHz 24cm/sec) . . . .  3 . 2 %  
H F  intermod u l at i o n ,  p u l sed 1 0kHz,  24cm/sec peak . .  . . 0 . 3 %  
P i n k  N o i s e  i ntermod u lat ion,  

1 2kHz,  1 6kHz,  20kHz . . . . . . . . . . . . . . . . . .  0 .72 % ,  1 .2 % ,  6 .4% 
Typical  s e l l i n g  pr ice i n c  VAT . . . . . . . . . . . . . . . . . . . . . . . . . .  £40 
Replacement sty l u s  cost inc VAT . . . . . . . . . . . . . . . . . . . .  £32.50 
+1 0 �T 

_, _;--=+=::::-:..:..: 

) m -
. 

100 200 lU Hz � 

-� 
500 lk 

-t-' 

2k 

-�+:= 

11< n 211< 

Frequency response, rei output and separation rei OdB 
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1kHz square wave (ignore ultrasonic cutter ringing) 
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The earl i e r  A T32E was not received w i t h  
part i c u l ar favo u r  b u t  t h i s  n e w  mode l ,  w i t h  g o l d 
vapor i sed tapered beryl l i u m  cant i l ever, offers a 
g reat i m p rove m e n t ,  a l be i t  at a h i g he r  cost .  A 
moderate-co m p l i ance,  low-o u t p u t  movi n g  coi l ,  
i t  was f i tted w i t h  a s u perb n a ked e l l i pt i ca l  
sty l u s  of f ine m i n or  or  scan n i n g  rad i u s ,  w i t h  a 
low t i p-mass. 

Two sam p l e s  were t r ied ,  t h e  second s i g n i 
f i c a n t l y  i m p rov i n g  on t h e  f i rst 's  moderate 
stereo values.  The f req uency response showed 
s l i g h t  anom a l ies ,  n a m e l y  a s l i g h t  presence 
s u c kout  p l u s  a treble b u m p  at 1 1 kHz,  but  in  t h e  
m i d band ± 1 d B  l i m i t s  were met , w h i l e  c h a n n e l  
ba lance and stereo separat ion  were bot h good.  
Tested at a 1 .6g down force, t h e  t racka b i l i ty  
was exem p l ary a n d  t h e  A T33E s a i l ed t h r o u g h  
a l l  t e s t s  w i t h o u t  f u s s .  D i s t o rt i o n  w a s  
p a rt i c u lar ly  g ood w i t h  c l ose conformity to t h e  
i d e a l  20 ° vert i c a l  t rack i n g  a n g l e .  

Cartr idge type a n d  weight . . . . . . .  l o w  output moving co i l ,  6.8g 
Est imated dynamic compl iance at 1 0 H z  1 9cu( x 10 - • c m/dyne) 
Spec i f ied down force: 1 .2 to 1 .8g . . . . . .  tested at 1 .6g 
LF resonance in test arm 

( M i ss ion 774, 5 .5g me + cart) . . . . . . . . . . . . .  + 1 5d B  at 1 0Hz 
Sensit iv i ty at 1 kHz . . . . . . . . . . . . . .  0 . 1 2mV/cm/sec 
Relat ive output (OdB = 1 mV/cm/sec) . . . . . . . . - 1 8.8d B 
S u bject ive sound qua l ity . . . . . . . . . . . . .  very good 
Recommended load i n g  . . . . . . . . . .  30-500 ohms 
Recommended arm mass . . .  . . . . . . . . . . . . . . .  4· 1 2g 
Recommended arm damping  . . . . . . .  would be he lpfu l  
Cartr idge coi l  resistance/i nductance . . . . . . .  1 7  ohms/70�H 
Stylus type . . . .  f ixed,  or iented, naked e l l ip t ica l ,  spec, 5 x 1�m 
F i n i s h  and a l i g n ment . . . . . . .  both  very good ,  so·  cone  ang le  
T ip  geometry . .  5 x 20� m .  su perb shaped e l l i pt ica l ,  

excel lent  f in ish  
H F resonance (t i p  mass/v iny l ) . . . .  33kHz 
Frequency response, w1deband (30Hz-20kHz) . . .  + 3dB,  - 1 d B  
Frequency response, m 1 d band (1 00Hz-5kHz) . . . .  + 1 d B ,  - 1 d B  
Stereo separat ion ,  1 00Hz, 1 k Hz, 1 0kHz . . . .  23dB, 26d B, 24d B•  
Channe l  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . .  OdB,  OdB 
Trackabi l ity, 300Hz vert ica l  + 1 2d B . . . . . . . . . . . .  0.9g 
Trackab i l ity, 300Hz lateral + 1 5d B . . . . . . . . . . . . . . .  1 .3g 
Trackab i l ity, 300Hz lateral + 18dB ( 'Su pertrack') . . . . . . . . .  1 .5g 
D istort ion ,  300Hz vert ica l  + 6dB . . . . . . . . . .  1 .4% 
D istort ion ,  300Hz lateral  + 9d B . . . . . . .  0 . 14% 
H i g h  frequency waveform qua l ity . . . . . . . . . . . . .  good 
M id band i n termodu lat ion (1 kHz + 1 .5kHz 24cm/sec) . . . . .  3.0% 
HF intermodu lat ion (pu lsed 1 0kHz,  24cm/sec peak) . 0.95% 
P i n k  noise i n termodu lat ion ,  

1 2kHz,  1 6kHz, 20kHz . . . . . . . . . . . . . .  1 .4 % ,  3 .4 % ,  4 .2% 
Typical price ( inc VAT) . .  . . .  £ 1 40 when reviewed, now £120 
Replacement stylus cost inc  VAT . . . .  £89.95 

• 2sdB,  30d B, 30d B second sample
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S c o r i n g  a n  i m p re s s i v e  ' ve ry g o o d ' i n  
a u d i t i o n ,  t h e  A T33E added a s l i g h t  ' b i te '  or  
' g l are'  to t h e  t r e b l e  e m p h as i s i n g  t h e  u pper  
h a r m o n i cs of  a saxo phone,  for exam p l e .  Bass · "  
was c l ear and w e l l  d i ffere n t i ated , s u rface 
n o i se pretty g ood and stab le ,  with p rec ise 
stereo exh i b i t i n g  good dept h .  The m i d ra n g e  
was t ra n s p a r e n t  as we l l  as c l ea n ,  a n d  
comments were i n  fact m a d e  b y  t h e  p a n e l  
concern i n g  t h e  low s u bject ive d i stort i o n ,  i n  
ag reement w i t h  t h e  l a b  f i n d i n g s .  

Frequency response, rei output a n d  separation rei OdB 
(1 m Vlcmlsec) 

Arg uab ly  t h e  best A u d i o-Tec h n ica cart r i d g e  
so far  to a p p e a r  i n  Hi- Fi Choice, t h e  A T33E i s  
wel l  wort h aud i t i o n i n g  and i s  con f i d e n t l y  
recom mended . 

1kHz squarewa ve (ignore ultrasonic cutter ringing) 

Audio-Technica AT3 �� 
A u d io-Tec h n i c a  UK Ltd ,  H u n s l et Trad i n g  Estate,  Low Road, Leeds
Tel (0532) 7 7 1 441 

T h i s  neat a n d  low- m a s s  movi ng-co i l  cart r i d g e  
has a detach a b l e  sty l u s  asse m b l y .  The tapered 
a l u m i n i u m  c a n t i lever carr ies  a f i ne-q u a l i t y  
n a ked o r i e ntated e l l i pt i c a l  stone 6.5 x 20f' m ,  
w i t h  a 55 ° cone a n g l e  a n d  g o o d  a l i g n m e n t .  

W i t h  s o m e  c h a n n e l  i m b a l a n c e ,  t h e  c h a n n e l  
s e p a ra t i o n  w a s  n o n e t h e l e s s  v e ry g o o d ,  
averag i n g  33d B eve n at 1 0kHz.  Smooth a t  h i g h  
f re q u e n c i e s ,  t h e  o u t p u t  fe l l g e n t l y  f ro m  5 0 H z  to 
5 k H z ,  g i v i n g  a s l i g h t l y  ' r i c h '  ba l ance,  whi le  t h e  
t i p- m ass resonance was a h i g h  4 8 k H z  - t h i s  i s  
c l ea r l y  s h o w n  by t h e  exag g e rated c u t t e r  
r i n g i n g  i n  t h e  s q u a re wave res ponse,  a l t h o u g h  
t h e  overshoot i t s e l f  was we l l  c o n t ro l led .  T h e  
A T3 1 E provided low d i st o rt ion  t h ro u g h o u t  w i t h  
t y p i c a l  g o o d  vert i c a l  l i near i ty  a n d  an accu rate 
20 ° vert i c a l  t rac k i n g  a n g l e .  Tracka b i l i ty  was 
i t s e l f  very good, the ' S u pertrack'  passed at j u st 
0.1 g above the test 1 .6g down force.  

A u d i t i o n i n g  p l aced t h i s  c a rt r i d g e  i n  t h e  'very 
good'  categ o ry - a g reat res u l t  for  t h e  pr ice .  
Sou n d i n g  s l i g ht l y  r ich ,  w i th  a tona l ly  rou n ded 
mid ba lance ,  t h e  stereo i mage demonst rated 
f i n e  detai l ,  good d e p t h  and i n st ru m e n t a l  
p e r s p e c t i v e ,  w i t h  d e f i n i t i o n  m a i n t a i n e d  
t h ro u g h o u t  t h e  freq u e n c y  range.  Com p a red 
w i t h  the f i nest exa m p l es ,  a s l i g h t  b l u rr i n g  and 
loss of t ra n sparency was ev ident  b u t  t h e  
overa l l  effect w a s  n o t a b l y  re l axed and wel l  
b a l a n c ed . A u d i o-Te c h n i c a  c l ea r l y  h ave a 
w i n n e r  i n  t h e  m ed i u m  p r i c e  b racket w i t h  t h e  
'3 1 E ,  w h i c h  i s  i m m e a s u r a b l y  better  t h a n  i ts  
p redecessor t h e  A T30E. 

Cartr idge type and weight . . . . . . . . .  low output moving co i l 5g 
Est i m ated dynamic compl iance at 1 0Hz 22cu( x 1 0 - • c m/dyne)
Specif ied down force: 1 .2 to 1 .8g . . . . . . . . . . . . .  tested at 1 .6g 
L F  resonance i n  test arm 

(Miss ion  774, 5.5g me + cart) . . . . . .  + 1 3d B  at 1 0.5Hz 
Sensit iv i ty at 1 kHz . . . . . . . . . . . . . .  0.07mV/cm/sec 
Relat ive output (Od B = 1 mV/cm/sec) . . . . . . . . . . . . . . . . .  - 23d B 
S u bjective sound qua l i ty . . . . . . . . .  . . . . . . . . . . . . .  very good 
Recommended load i n g  . . . . . . . . . . . . . . . . . . . . . . .  30·500 ohms 
Recommended arm mass . . . . . . . . . . . . . . . . . . . . . . . . . . .  4- 1 2g 
Recommended arm damping . . . . . . . . . . . . . . . . . . . . . . .  he lp fu l  
Cartr idge co i l  resistance/ ind uctance . . . . . . . 1 0  ohms/30 � H  
I n duced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Styl u s  type . . . . . . . . . . detachable ,  oriented, n aked, e l l i pt ica l ,  

spec 8 x 1S,.m 
F i n i s h  and a l i g n ment . . . . . . . . . . . . . . . . . . . . . .  both  very good, 
T ip  geometry . . . .  6.5�m X �m, e l l i pt ica l ,  good shape, 55• cone 
HF resonance (t i p  mass/v iny l )  . . . . . . . . . . . . . . . . . . . . . . .  48kHz 
Freq uency response, wideband (30Hz-20kHz) + 1 .2dB,  - 1 .2d B 
Frequency response, m i d  band (1 00Hz-5kHz) . + 1 .2dB ,  - 1 .2 d B  
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . . . .  27d B, 35d B, 33dB 
Channel  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . . . OdB,  0 .4dB 
Trackabi l ity, 300Hz vert ical  + 1 2d B . . . . . . . . . . . . . . .  1 .0g 
Trackabi l ity, 300Hz lateral + 1 5d B  . . . . . . . . . . . . . . . . . . . . .  1 .4g 
Trackab i l ity, 300Hz lateral + 1 8d B  ( 'Su pertrack') . . . . . . . . .  1 .7g 
D istort ion ,  300Hz vert ica l  + 6d B . . . . . . . . . . . . . .  2 .7% 
D i stort ion ,  300Hz lateral + 9dB . . . . . . . . . . . . . . . . . . . . . .  0 .2% 
H ig h  frequency waveform qua l ity . . . . . . . . . . . . . . . . . . . . .  fa i r  
Mid band intermodu lat ion (1 kHz + 1 .5kHz 24cm/sec) . .  3 .0% 
HF i n termod u l at ion (pu lsed 1 0kHz,  24cm/sec peak)  . . . . .  0 .6% 
Pink no ise i ntermodu lat ion ,  

1 2kHz,  1 6kHz,  20kHz . . . . . . . . . . . . . . . . . . 1 .7 % , 4 % , 6 %  
Typical price ( inc VAT) . . . . . . . . . . . . . . . . . . . . . . . . . .  £56 when reviewed, now £49 
Replacement sty lus  cost i n c  VAT . . . . . . . . . . . . . . . . . . . .  £32.84 
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Videotone Ltd ,  98 Crofton Park Road , London SE4 
Tel 01 -690 1 9 1 4  

Th i s  b u d g et h i g h-output  movi n g  coi l cart r i d g e  
i s  a d i rect s a l e  i t e m ,  ava i l a b l e  p r i m a r i l y  by post 
from the d i str i butors ,  b u t  a l so stoc ked by a 
l i m i ted n u m ber  of dealers _  Care m u st be taken 
when removi n g  i t  from t h e  awkward packag i n g  
s o  a s  n o t  t o  b e n d  t h e  cant i l ever ( a s  we d i d ! ) .  

T h e  sty l u s  w a s  of t h e  s h a n k  mou nted var iety 
b u t  was s u r p r i s i n g l y  good at t h e  p r i ce ,  and 
con t r i b u ted s u bstan t i a l l y  to t h e  perfo r m a n ce.  
Com p l i a nce was fa i r ly  h i g h ,  i nd i c at i n g  t h e  use 
of low-mass arms for t h e  best  res u l t s _  For w h at 
i t ' s  wort h ,  t h e  res ponse extended s m oot h l y  to 
50kHz,  ref l ected in  t h e  fast  s q u arewave with  
t h e  cutter  r i n g i n g  c l ear ly  exposed . 

Freq u e n cy response i n  t h e  a u d i o  band was 
commendably  f l at with f i n e  c h a n n e l  b a l a n ce 
and q u i t e  good c h a n n e l  separat i o n .  Lateral  
d i stort i o n  was a t r i f l e  h i g h  b u t  d i stort i o n s  were 
kept w i t h i n  reaso n a b l e  bo u n d s  on other tests,  
and t h e  t rackab i l i ty  was s u f f i c i e n t  for the vast 
major ity of modern records. Vert i c a l  l i near i ty  
was above average ,  w i t h  t h e  vert i c a l  t rac k i n g  
a n g l e  o n l y  a cou p l e  of deg rees above target .  

Ran ked a l i t t l e  a bove average on a u d i t i o n  -
w h i c h  is good for t h e  pr ice - t h e  bass and 
m i d ra n g e  were p re s e n t a b l e  w i t h  s t a b l e  
i m ag i n g  a n d  mode rate d e pt h .  T h e  t re b l e  
however represented an area o f  weakness,  
occasi o n a l l y  sou n d i n g  st r ident ,  grainy and 
i n sec u re ,  but  s u rface n o i se was reaso n a b l y  
q u i et .  T h i s  cart r i d g e  has a lot g o i n g  for i t  at t h e  
p r i c e ,  and c a r r i e s  o u r  recom mendat i o n .  

Cartr idge type a n d  we ight  . . . . . . . .  h igh  output  mov ing  co i l 5g 
Est i m ated dynamic c o m p l i ance at 1 0Hz 29cu( x 1 0 - ' cm/dyne) 
Spec if ied down force: 1 .8 to 2.2g . . . . . . . . . . . . . .  tested at 2.0g 
L F  resonance i n  test arm 

(M iss ir " 774, 5.5g me + cart) . . . . . . . . + 9dB at 9Hz 
Sensi t iv ·  at 1 kHz . . . . . . . . . . . . . . . . . . . . . . . .  0.55mV/cm/sec 
Relat ive Jut put (OdB = 1 mV/cm/sec) . . . . . . . . . . . . . .  - 5.5d B 
Subjective sound q u a l i ty . . . . . . . . . . . . . . . . . .  average p l u s  
Recommended load i n g  . . . . . . . . . . . . . . . . . .  4 7 k  o h m s  
Recom mended a r m  m a s s  . . . . . . . . .  4-Sg 
Recommended arm d a m p i n g . none req u i red 
Cartr idge co i l  res istance . . . . . . . . . . . . . . . . . . . . . . . .  1 1 0  ohms 
Ind uced h u m  level . good 
Sty lus  type . . . . . . .  f ixed shank-mount  e l l i pt ica l ,  spec 8 x 1 8�m 
F i n ish and a l i gnment . . . . . .  both  good ,  part i c u lar ly a t  the pr ice 
T ip  geometry 8 x 1 � m ,  good shape,  proper ly b lended e l l i pt i ca l  
H F resonance ( t i p  mass/v iny l )  . . . . . . . . . . . . . . . .  48kHz ( + 3d B )  
Frequency response, w ideband  (30Hz-20kHz) . .  + 1 d B, - 0.6d B 
Frequency response,  m i d band (1 OOHz-5kHz) . . .  + 1 d B ,  - 0.6d B 
Stereo separat ion ,  1 00Hz,  1 kHz, 1 0kHz . . .  26d B, 28d B, 23d B 
Channel  d i fference, 1 k Hz, 1 0kHz . . . . . . . . .  0. 1 d B ,  OdB 
Trackab i l i ty ,  300Hz vert ica l  + 1 2d B  . . . . . . . . . . . . . . . . . . . .  O.Sg 
Trackab i l i ty ,  300Hz lateral + 1 5d B  . . . . . . . . . . . . . . . . . . . . .  1 .4g 
Trackab i l i ty,  300Hz l ateral + 1 8 d B  ( 'Su pertrack') . . . . . .  2.1 g 
Distort ion ,  300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . . . .  2 .2% 
D istort ion ,  300Hz l ateral + 9d B . . . . . . . . . . . . . . . . . . . . . .  0 .8% 
High frequency waveform qua l i ty . . . . . . . . . . . . . . . . . . . . . .  fa i r  
M id  band i ntermod u l at i o n  ( 1 kHz + 1 .5kHz 24cm/sec) . . . . .  3 .0% 
H F  i ntermod u l at i o n  (pu lsed 1 0kHz ,  24cm/sec peak) . .  1 .2 %  
P i n k  noise i ntermod u lat ion ,  

1 2kHz, 1 6kHz, 20kHz . . . .
Typ ical  sel l i n g  pr ice i n c  VAT 
Replacement sty l u s  cost i n c  VAT . 

. . . . . . . . . . . .  2 % , 5 % , 7 %  
. . .  £25 

. £1 6.50 

1kHz square wave (ignore ultrasonic cutter ringing) 
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Hayden Laboratories Ltd, Churchfield Road , Chalfont St Peter, Bucks SL9 9EW 
Tel Gerrards Cross 88447 
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The 303 is a n o t a b l e  m e m ber  of a new a n d  
c o s t l y  g r o u p  o f  m ov i n g-co i l  cart r i d g e s .  A 
re lat ive ly  low mass model  at 5.8g , it h a s  
u n n e c e s s a r i l y  h i g h  c o m p l i an c e  o f  4 4 c u ,  
resu l t i n g  i n  a recom m e n d a t i o n  for  use w i t h  l o w  
m a s s  d a m ped a r m s  o n l y. 

H owever it d i d  produce a hea l t h y  o u t p u t  for  
a mov i n g-co i l ,  t h o u g h  s t i l l  req u i r i n g  a step- u p  
dev ice ,  w h i l e  h u m  rej e c t i o n  was not p a rt i c u 
l a r l y  good.  Tested a t  t h e  reco m m e nded down
force - rat h e r  low for a m-e d es i g n  - i t  
p rov i d ed except i o n a l  t rackab i l i t y  a n d  d i s
tort i o n  res u l t s  on a l l  tests ,  wh i l e  t h e  f req u e n c y  
res ponse was v i rt u a l l y  f l at w i t h  exce l l e n t  
c h a n n e l  b a l a n c e  a n d  f i n e  geomet r i c  symmet ry. 
The H F  reso n a n c e  was we l l  o u t  of band at 
4 0 k H z ,  a l l ow i n g  h a r m l ess d i s p l ay of t h e  
recorded c u t t e r  r i n g i n g  o n  t h e  good s q u are
wave res ponse.  The spec i a l  sty l u s  t u rned o u t  
to be an exce l l e n t l y  f i n i shed and w e l l - m o u nted 
% -c h i p  o r i e n t ed stone with  wel l -swept rad i i  of 
l i n e  contact form . 

On s o u n d  q u a l i ty  it j u st ac h i eved t h e  'very 
good,  catego ry, a n d  was l i ked for i t s  excep
t i o n a l  ste reo i m ag i ng and t rac k i n g  a b i l i t y, 
wh i l e  bot h s u rface n o i s e  and d i stort i o n  were 
k i n d l y  han d l e d .  Most  p a n e l ists  ag reed o n  i ts 
v i rt u es ,  b u t  for  reas o n s  not  e n t i re l y  u n d e rstood 
and poss i b l y  to d o  w i t h  the h i g h  com p l i an c e  i n  
com b i n at i o n  w i t h  o u r  test a r m ,  t h ey d i d  ex
p ress m i l d  reservat i o n s  concern i n g  a t o u c h  of 
'vag u e n ess'  a n d  occa s i o n a l  lack  of f i r m n ess 
and def i n i t i o n ,  c o u p l ed with a tonal  b a l a n c e  
w h i c h  s e e m e d  a t r i f l e  recessed i n  t h e  l o w e r  
t re b l e ,  but  s l i g h t l y  forward h i g h e r  u p .  

T h i s  good b u t  cost l y  cart r i d g e  w a s  f u ssy 
about  t h e  choice of a r m ,  needs a h i g h er  t h a n  
ave rage step- u p  i m pedance,  and w h e n  a l l  i s  
s a i d  a n d  d o n e  c a n not be reg a rded as very 
good v a l u e .  i t  w i l l  however be k i n d  to yo u r  
record col l ect i o n ,  a n d  does set a g e n e ra l l y  
h i g h  perfo r m a n c e  standard .  

Cartr idge type a n d  mass . . . . . . . .  l o w  output  movi ng coi l ,  5.8g 
Est i m ated dynamic compl iance at 1 0Hz 44cu( x 1 0 - ' c m/dyne) 
Spec i f ied down force: range 1 .0g to 1 .4g . . . . . .  tested at 1 .3g 
L F  resonance in test arm 

(SM E 1 1 1 , 6g me + cart) . . . . . . . . .  + 1 0d B at 7.6Hz 
Sensit iv i ty at 1 kHz . . . . . . . . . .  (0.064mV alone) 1 .3mV/cm/sec • 
Relat ive output  (Od B = 1 mV/cmlsec) . . .  ( - 24d B a lone) + 2d B '  
S u bjective s o u n d  qua l ity . . . . . . . . . . . . . . . . .  very good 
Recom mended load ing  . . . . . .  1 00·1 50 ohms plus uncr i t ica l  pF 
Recommended arm mass . . . . . . . . . . . . . . . . . . . . .  less than 5g 
Recommended arm damping . . moderate damping essent ia l  
Cartr idge co i l  resistance/ ind uctance . .  40  ohms,  neg l i g ib le  mH 
I n d uced hum level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fa i r l y  good 
Sty l u s  type and spec . . . . . . . . . . . . .  f ixed, n aked, oriented, l i n e  
F i n i s h  a n d  a l i g n ment . . . . . . . . .  exce l l ent  f i n i s h ,  f i ne  a l ignment  
T i p  geometry . . . .  properly swept  rad i i  l i n e  contact, 8 x l i n e � m  
H F  resonance ( t i p  mass/v iny l )  . . . . . . . . . . . . . . .  + S d B  a t  40kHz 
Frequency response 30Hz-20kHz . . . . . . . . . . . . .  - 0.5,  + 1 .5dB 
Freq uency response 1 00Hz-5kHz . . . . . . . . . . . . .  ot0.5d B 
Stereo separat ion ,  1 OOHz, 1 kHz, 1 0kHz . . . . .  28d B,  39d B, 26d B 
Channe l  d i fference at 1 kHz, 1 0kHz . . . . . . . . . . . . .  0 .3dB,  0 .2dB 
Trackab i l i ty 300Hz l ateral ± 1 5d B , . . . . . . . . . . . . . .  0.85g 
Trackab i l i ty 300Hz vert ica l  ot 1 2d B  . . . . . . . . . . . . .  0.6g 
Trackab i l i ty 300Hz lateral + 1 8 d B  ( 'Su pertrack') . . . . . . . . .  1 .2g 
D i stort ion 300Hz l ateral + 9dB . . . . . . . . . . . . . . . . . . . . . .  0 .25% 
D istort ion  300Hz vert ical  + 6dB . . . . . . . . . . . . . . . . . . . . .  1 .45% 
H i g h  frequency waveform qua l i ty  . . . . . . . . . . . . . . . . . . . . . .  fa i r  
M id band i n termod u l at ion  ( 1 k H z  + 1 .5kHz 24cm/sec) . . . .  1 .4 %  
H F  i n termodu lat i o n ,  pu lsed 1 0kHz,  24cm/sec peak . .  . 0. 1 5 %  
P i n k  Noise i ntermod u lat ion ,  

1 2kHz,  1 6kHz, 20kHz . . . . . . . . . . . . . . . . . .  0 .8% , 1 .6 % ,  4 .0% 
Typical price (inc VAT) . . .  . . . .  £1 60 when reviewed, now £ 1 45 
Replacement stylus cost inc VAT . . . . . . . . . . . . . . . . . . . . . . .  apply to distributor 
• assuming 26dB step up 

Sk 
Frequency response, rei. output, and separation rei OdB 
(1mvlcmlsec) 

1kHz square wave, (ignore ultrasonic cutter ringing) 
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REVISED A N D  REPRI NTE[ 

Dynavector 20A 11 
Dynavector Systems UK Ltd , 52 Park Rd . ,  Kingston KT2 6AU 

Tel 0 1 -549 7645 

Replacement  for t h e  famo u s  20A , t h i s  mark 
two vers i o n  sports a lower mass rei n fo rced 
p l as t i c  body w i t h  an e l l i pt i ca l  rat her  t h a n  
S h i bata t i p .  O u t p u t  has b e e n  i n c reased to a 
remarka b l e  (for a movi n g-co i l) 0 .9mV, and no 
matc h i n g  prob lems shou ld  occ u r  with any p re
a m p l i f i er. Com p l i ance is however h i g h ,  and 
a l t h o u g h  d a m p i n g  i s  not req u i re d ,  low to 
m ed i u m  mass arms are, 1 0g be i n g  the ideal  
m ax i m u m .  The naked d i amond sty l u s  was we l l  
po l i sh ed a n d  a l i g ned,  posses s i n g  a pseudo
e l l i pt i c a l  g r i n d  b u t  with over-po l i s h i n g  to 
prov i d e  b l e n ded e l l i pt i cal  rad i i  of 8 x 29f' m .  

The wel l -dam ped oversh oot and f l at-topped 
s q u a rewave conf i rmed t h e  good t ra n s i e n t  
b e h av i o u r  a n d  esse n t i a l l y  f l at f re q u e n c y  
r e s p o n s e  ( i g n o r e  t h e  c u t t e r  r i n g i n g ) .  
Separat i o n  was f a i r l y  g ood a n d  c h a n n e l  
ba lance f i n e ,  w h i l e  a t  c l o s e  t o  t h e  test 1 .8g 
down force i t  t racked a l most everyt h i n g  bar t h e  
m i d  i n termod u l at i o n  sect i o n ,  w h i c h  w a s  s ig 
n i f i c a n t l y  broken u p .  The d i stort i o n  res u l t s  
were a lso g o o d ,  w i t h  t h e  except i o n  of t h e  
l ateral  v a l u e  w h i c h  w a s  h i g h  at 1 % .  
A c o m m e n d a b l e  ' g ood p l u s '  was ach i eved by 
t h i s  cart r i d g e  after a l l  the p a n e l 's l i sten i n g  test 
d ata h ad been ana lysed. Sou n d i n g  a l most as 
f l at as i t  had meas u red , the reprod u c t i o n  was 
we l l  i n teg rated . Genera l l y  q u i te stable ,  t h e  
stereo presentat ion w a s  p r e c i s e  w i t h  reaso n
a b l e  dept h ,  and t h e  so u n d  was genera l l y  
t ra n s parent w i t h  a g o o d  p resen t at i o n  of detai l .  
Occas i o n a l l y  a s l i g h t  sharpness was evident 
- on str i n g s  for exam p l e - b u t  i t  p roved q u i te  
k ind to s u rface no ise and d i sc d i st o rt i o n ,  much 
m o re so t h a n  i t s  p redecessor. 

The 20A II is s u f f i c i e n t l y  advanced over t h e  
o r i g i n a l  20A to m a i n t a i n  i ts  ma rket pos i t i o n ,
d e s p i t e  t h e  h i g h er  standards d i c t ated b y  t h e  
i m p roved level  of performance of t h e  n e w  g e n 
erat i o n  of cart r idges.  A versat i l e  movi n g-co i l  
d es i g n ,  i t  mer i ts  recommendat ion  a n d  s h o u l d  
w o r k  wel l  w i t h  many syst e m s ,  w i t h o u t  t h e  
a d d e d  com p l i cat i o n  of a h i g h  g a i n  i n p u t  or  
head am p l i f i e r. I n c i denta l l y  t h e  20811 i s  s i m i l a r  

b u t  w i t h  a bery l i u m  cant i l ever, and i n  l i ste n i n g  
tests ran ked a l i t t l e  be low t h e  20A II. 
Cartr idge type and mass . . . . . . . .  h i g h  output  mov ing coi l ,  5.3g 
Est i m ated dynamic compl iance at 1 0Hz 27cu( x 10 - • c m/dyne) 
Specif ied down force: range 1 .6g to 2.3g . . tested at 1 .8g 
LF resonance in test arm 

(SME 1 1 1 ,  6g me + cart) . . . . . . . . . . . . . . . . . .  + ?d B at 9.5Hz 
Sensit iv i ty at 1 kHz . . . . . . . . . . . . . . . . . . . . .  0 .9mV/cmlsec 
Relat ive output  (Od B = 1 mV/cmlsec) . . . . . . . . . . . . . . . . .  - 1 d B  
S u bjective sound q u a l i ty . . good p l u s  
Recommended load i n g  . . . . . . .  47Kohms p l u s  u n cr i t ica l  p F  
Recommended a r m  m a s s  . . 4-1 Og 
Recommended arm damping  . . . . . . . . not needed 
Cartr idge coil resistance/i n ductance . . . . . .  510 ohms, 1 m H  
I n d uced h u m  level . . . . . . . . . . . . . . . . . . . . .  very good 
Sty lus type and s pec . . . . . . . .  f ixed, naked, or iented,  e l l i pt ica l ,  

spec 8 x 1 8�m 
Fin ish and a l i g nment  . . . . . . . . . . . . . . . . . . . .  both very good 
T ip  geometry . . . . . . . . . . . . . . .  b lended pseudo-e l l i pt ica l ,  

effective contact  8 x 20�m 
H F  resonance ( t ip  m ass/v iny l )  . approx + 3d B at 28kHz 
F requency response 30Hz-20kHz . . ± 1 .0d B 
Frequency response 1 00Hz-5kHz . t0.6d B 
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . . . .  20d B, 26d : , 20d B 
Channe l  d i fference at 1 kHz, 1 0kHz . . . . . . . . . . . . .  0.3d l. ,  0 .2dB 
Trackab i l i ty 300Hz l ateral ± 1 5d B  . . . . . . . . . . . . . . . . . . .  1 .6g 
Trackab i l i ty 300Hz vert ica l  ± 1 2dB . . . . . . . . . . . . . . . . . . . . .  1 .2g 
Trackab i l i ty 300Hz l ateral + 1 8d B  ( 'Su pertrack') . . . . . . . . .  2.0g 
D islort ion 300Hz l ateral + 9dB . . . . . . . . . . . . . . . . . . . . . . .  1 .0% 
D i stort ion 300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . . . . .  2 .0% 
High frequency waveform qua l i ty . . . . . . . . . . . . . . . .  fa i r ly  good 
M id band i n termod u lat ion ( 1 kHz + 1 .5kHz 24cm/sec) . . . . .  4 %  
H F  i ntermod u lat ion ,  p u l sed 1 0kHz, 24cm/sec peak . . . . .  0 .25% 
Pink Noise i n termod u lat ion ,  

1 2kHz, 1 6kHz,  20kHz . . . 0 .7% , 3 .0% , 5 .0% 
Typical price ( i nc VAT) . . .  . . . . . . .  £ 1 23 when reviewed, now £1 30 
Cartridge part exch. lhro dislrib . .. . . . . . . . . . . . . . . . . . .  £79.35 
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Frequency response, rei. output, and separation rei OdB 
(1mvlcmlsec). 

1kHz squarewa ve, (ignore ultrasonic cutter ringing) 

Dynavector DV23R 'Ruby' 
Dynavector Systems UK Ltd, 52 Park Road, Kingston KT2 6AU 
Tel 0 1 -549 7645 

Q u a l i ty  c o n t ro l  prob lems w i t h  ear ly  ' Ru b i e s '  
g ave r i s e  to some cause for concern i n  t h e  
prev i o u s  i s s u e ,  b u t  t h ese a r e  n o w  h a p p i l y  
reso lved.  T h e  23R e m p loys a short 2 . 3 m m  l o n g  
sap p h i re ( ru by) c a n t i l ever w i t h  a l i n e  contact 
sty l u s ,  t h o u g h  our con s u l tant 's  report d e
s c r i bed a f o r m  n e a r e r  to t h e  e l l i p t i c a l ,  
posses s i n g  exce l l e n t  shape a n d  f i n i s h ,  and 
meas u r i n g  6 . 4  x 20f.' m .  A l i g n ment  was however 
d i sappoi n t i n g  on our f i rst s a m p l e ,  w i t h  a 
ser ious 5 °  error, a l t h o u g h  t h i s  is not t y p i c a l  of 
Dynavector's g e n e r a l l y  h i g h  standards.  

As usual  t h e  cart r i d g e  ret u r n ed a h i g h ly 
l i near  response w i t h  exce l lent  b a l a n c e  a n d  
very g o o d  sepa rat i o n  m a i n t a i ned o v e r  t h e  
w h o l e  freq u e n cy ran g e .  Com p l i an c e  was mod-

tie at 1 9c u ,  offe r i n g  w i d e  a1  
str ict ly  s p e ak i n g  d a m p i n g  was not necessary. 

Cartr idge type and weight  . . . . . . .  low output moving co i l ,  5 .3g 
Est imated dynamic compl iance at 1 0Hz 1 9cu(  x 1 0  -• c m/dyne) 
Specif ied down force: 1 .2 to 1 .8g . . . . . . . . . . . . tested at 1 .6g 
L F  resonance i n  test arm 

(M ission 774, 5.5g me + cart) . . . . . . . . . + 1 1 d B  at 1 1 Hz 
Sensit iv i ty at 1 kHz . . . . . . . . . . . . . . . . . . . . .  O.OSmV/cm/sec 
Relat ive output (Od B = 1 mV/cmlsec) . . . . . . . . . . .  - 25.6d B 
Subjective sound qua l ity . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Recommended load i n g . . . . . . . . . . . . 1 00-500 ohms p l u s  
Recommended a r m  mass . . . . . . . . . . . . . . . . . . . . .  4- 1 4g 
Recommended arm damp ing  . . . . . . . . . . . . . . . . . . .  marg i n a l  
Cartr idge c o i l  res istance/i n ductance . . . . . . . . .  3 5  oh ms/1 001'H 
I n d uced hum level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Sty lus  type . . . . . . . . . . . . . .  f ixed,  or iented, naked, l ine contact 
F in i sh  and a l i gnment . . . . . . .  very good f i n i sh ,  poor a l ignment ,  

55' cone ang le  
T ip  geometry . .  6 .4  x 20�m l i ne tend ing  to e l l ip t ica l ,  f ine shape  
H F  resonance ( t i p  mass/v iny l )  . . . . . . .  est imated 45kHz ( + 4d B) 
Frequency response, wideband (30Hz-20kHz) + 1 .8d B, - 0. 1 d B  
Frequency response, m i d  band (1 00Hz-5kHz) . + 0 . 1  dB ,  - 0. 1 d B  
Stereo separat ion ,  1 00Hz,  1 kHz, 1 0kHz . . . . .  3 1 d B ,  35d B,  26d B 
Channe l  d ifference, 1 kHz, 1 0kHz . . . . . . . . . . . .  0. 1 d B ,  0 .3d B 
Trackab i l i ty,  300Hz vert ica l  + 1 2 d B . . . . . . . . . . . . . 0.9g 
Trackab i l i ty, 300Hz l ateral + 1 5d B  . . . . . . . . . . . . . . . . . . . . .  1 . 1 g  
Trackabi l ity, 300Hz lateral + 1 8d B  ( 'Su pertrack') . . . .  . . .  1 .6g 
D istort ion ,  300Hz vert ica l  + 6d B . . . . . . . . 1 . 8 %  
Distort ion ,  300Hz l ateral + 9dB . . . . . . . . . . . . . . . . . . . . . .  0 .2% 
H i g h  frequency waveform q u a l ity . . . . . . . . . . .  . . . . . . . . .  good  
M i d  band  i n termod u l at ion  ( 1 kHz + 1 .5kHz 24cmlsec) . . . . . .  3 %  
H F  i ntermodu lat ion (pu lsed 1 0kHz, 24cm/sec peak) . . . . .  1 . 0 %  
P ink  no ise in termod u l at ion ,  

1 2kHz, 1 6kHz, 20kHz . . . .  1 .8 % ,  3 .4 % ,  6 .0% 
Typical price ( inc VAT) . . . . . . .  £ 1 50 when reviewed, now £ 1 60 
Cartridge part exch .  thro d istr ib . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  £93. 1 5 
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T i p  mass w a s  c l ear ly  low, be i n g  est i m ated 
from 1 005 d i sc at 45kHz,  w h i l e  t h e  s q u a rewave 
t race c o n f i rmed the wide b a n d w i d t h  and 
u n i form a u d i b l e  response.  Trac kab i l i ty  was u n
dou bted l y  good w i t h  o n l y  s l i g h t  t ro u b l e  on t h e  
most t ax i n g  of  b a n d s ,  and d i stort i o n  w a s  a l so _, 
we l l  c o n t ro l l ed t h ro u g h o u t .  The h i g h  l evel  
vert i ca l  l i n e a r i t y  was f ine - vast l y  better  t h a n  
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500 IK 2 K  5K !OK 20K t h e  m u c h  m o re cost l y  1 70 - a n d  a better 

sty l u s  a l i g n m e n t  wou l d  p rovide a f u rt h e r  i m
prove m e n t  as regards n o i se a n d  d i st o rt i o n  
resu l t s .  

A u d i t i o n i n g  t h e  f i rst sam p l e  g ave a ' ve ry 
good'  ran k i n g ,  a n d  c h ec k i n g  a second a n d  
correct l y - a l i g n e d  m o d e l  g ave a m a rg i n a l  
i m p rove m e n t  a s  regards t reb le  sweet ness.  The 
stereo stage possessed good d e p t h  wi th  
stab le  i m ag i n g a n d  good mus ica l  deta i l ,  w h i l e  
ton a l l y  t h e  s o u n d  w a s  o p e n ,  n e u t ra l  and 
g e n e ra l l y  very  c l e a n .  J u st a h int  of t re b l e  
s l u rr i n g  w a s  p rese n t ,  where t h e  h i g h  fre
q ue n c i es t h e n  a p pea red a t r i f l e  forward.  The 
23R is now c l ea r l y  a very f i n e  cart r i d g e  a n d ,  
sett i n g  a s i d e  t h e  a l i g n ment  p ro b l e m s  o n  o u r  
sam p l e ,  i s  wel l worth a reco m m e n d at i o n .  

20 Hz 50 100 

output and separation rei OdB 

1kHz squarewa ve (ignore ultrasonic cutter ringing) 
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Fidelity Research FR 1 0 1  SE 
.,.. W i l mex Ltd , Compton House, New Maiden,  Su rrey KT3 4DE 

TeL 01 -949 2545 

Cartr idge type and weight  . . . . . . . . . . . . .  mov ing magnet ,  6.0g 
Est i m ated dynamic  compl iance at 1 0Hz 22cu( x 10 - • c m/dyne) 
Spec i f ied down force: 1 .5 to 2g . . . tested at 1 .8g 
LF resonance in test arm 

( M i ss ion 774, 5.5g me + cart) . . . . + 1 2d B  at 1 OHz 
Sensi t iv ity at 1 kHz . . . . . . . . . . . . . . . . . . .  0 .9mV/cm/sec 
Relat ive output  (Od B = 1 mV/cm/sec) . . . . . . . . . . . . . .  - 1 .0dB 
Subjective sound q u a l ity . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Recommended load i n g :  47k ohms . . . . . . . . . . .  tested at 500p F  
Recommended a r m  mass . . . . . . . . . . . . . . . . . . . . . . . . . . .  4· 1 2g 
Recom mended arm damping  . . . . . . . . . . . . . . . . . . . . .  marg i n a l  
Cart r idge c o i l  resistance/ inductance . . . . . . . . . .  z = 3 . 4 k  o h m s  
I nduced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty l u s  type . . . . . . . .  detachable ,  shank  mount ,  extended 

e l l i pse 5 x 20�m 
F i n i s h  and a l i g n ment . .  both sati sfactory, 60' cone fa i r  qua l i ty 
T ip  geometry . . . . . . . . . . . .  6�m x l i ne, assymmetr ic  major rad i i  
H F resonance (t i p  m ass/v iny l )  . . . . . . . . . . . . . .  23kHz est imated 
Freq uency response, wideband (30Hz-20kHz) . . .  + 3d B,  - 1 d B  
Freq uency response, m i d  band ( 1 00Hz-5kHz) . . .  + 1 .2dB,  - 1 d B  
Stereo separat ion ,  1 00Hz, 1 k Hz, 1 0kHz . . . . .  30d B, 28d B, 25d B 
Channe l  d i fference, 1 kHz, 1 OkHz . . . . . . . . . . . . . . .  0 .2dB,  0.9d B 
Trackab i l i ty,  300Hz vert ica l  + 1 2d B . . 0 .8g 
Trackab i l i ty ,  300Hz l ateral + 1 5d B  . . . . . . . . . . . . . . . . . .  1 .2g 
Trackab i l i ty ,  300Hz lateral + 1 8d B  ( 'Su pertrack') . . . . . . . . .  1 .7g 
Distort ion ,  300 Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . . . .  3.0% 
Distort ion ,  300Hz l ateral + 9dB . . . . . . . . . . . . . . . . . . . . . .  0 .7% 
High f requency waveform qua l ity . . . . . . . . . . . . . . . . . . . . . .  fa ir  
Mid band i ntermod u l at ion ( 1 kHz + 1 .5kHz 24cm/sec) . . . . .  3 .0% 
H F  i n termod u lat ion (pu lsed 1 0kHz, 24cm/sec peak) . . . .  3 .0% • 
P i n k  noise i n termod u lat ion ,  

1 2kHz, 1 6kHz,  20kHz . . . . . . . . . . . . . . . . . . . . . .  2%,  5%,  1 0 %  
Typ ica l  sel l i n g  pr ice i n c  VAT . . . . . . . . . . . . . . . . . . . . . . . . . .  £44 
Replacement sty l u s  cost i n c  VAT . . . .  £26.50 

• Severe ly  m i stracked 
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O n l y  rece n t l y  ava i l a b l e  t h e  ' 1 0 1  i s  a mov i n g  
m a g n et t y p e  cart r i d g e  possess i n g  a med i u m  
com p l i ance a n d  su i ted t o  arms i n  t h e  4- 1 2g 
range,  and d a m p i n g  co u l d  be h e l p f u l  w i t h  t h e  
h eavier  exa m p l es .  Tested at a 1 .8g downforce, 
the cart r i d g e  t racked s i m p l e  m i d-freq uency 
tones we l l  but  gave t ro u b l e  on t h e  com p l ex 
i ntermod u l at i o n  t rac ks as we l l  as on t h e  h i g h  
freq uency tests.  H e re res u l t s  were be low 
ave rag e,  poss i b l y  a c o n s e q u e n c e  of t h e  
m a rg i n a l  sty l u s  q u a l i t y .  T h e  s a m p l e  we 
measu red sh owed asy m m e t ry of t h e  major 
rad i u s  with respect to l eft a n d  r ight g roove 
wal l s ,  a n d  t h e  po l i sh  was not up to typ ica l  
J a p a n e s e  s t a n d a r d s .  T ip  m a s s  was not  
part i c u l ar l y  low,  as t h e  23kHz resonance 
i n d i c ated , a n d  th is  acco u n t i n g  for t h e  ' s l ow' 
r i n g i n g  on the otherwise g ood s q u a rewave 
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I g n o r i n g  t h e  c h a rt f a u l t ,  t h e  freq uency 
response was smooth to 1 0k H z  w i t h  good 
ba l ance,  above w h i c h  a r i se of 3d B occ u r red.  
Potent i a l l y  prom i s i n g ,  t h e  i m ba l ance of l eft-on
r i g h t  vers u s  r i g h t - o n - l eft  s e p a r at i o n  was -

30 

d i st u r b i n g ,  w h i l e  t h e  vert i c a l  t ra c k i n g  a n g l e  
w a s  excessive a t  s o m e  33 ° .  Low-f re q u e n cy 
d i s t o r t i o n  l e v e l s  w e r e  h o w e v e r q u i t e  
re3so n a b l e .  Frequency response, rei output a n d  separation ref OdB 

(1 m V /cm/sec) Aud i t i o n i n g  p l aced t h e  ' 1 0 1  i n  t h e  'good'  
catego ry which q u a l i f i e d  i t  for a reserved 
reco m m e n d at i o n ,  as I wo u l d  l i ke to see better 
sty l u s  q u a l i ty at t h i s  p r i ce l eve l .  The rep rod uc
t io n  often h i nted at g reat q u a l i ty  but  was 
m arred by s i b i l ance and e m p h a s i sed s u rface 
n o i se .  

1 kHz squarewa ve (ignore ultrasonic cutter ringing) 

S p e c i f i e d  for 2-4g t rack i n g ,  t h i s  robust  loo k i n g  
m o d e l  w a s  u sed a t  2.5g f o r  o u r  tests.  A 
8 x 1 8f' m  s h a n k-mou nted e l l i pt i c a l  sty l u s  was 
spec i f i ed in E m p i re 's  l i terat u re ,  but we f o u n d  
t h e  sty l u s  to be of p o o r  q u a l i t y  - i n  common 
w i t h  p rev i o u s  E m p i res we h ave t r i e d  i n  t h i s  
p r i c e  category.  T h e  shape w a s  i r reg u l a r  a n d  
nearer  s p h e r i c a l  t h a n  anyt h i n g  e l se ,  w i t h  t h e  
state of p o l i s h  potent i a l l y  d a m ag i n g  to t h e  f i rst 
few records p l ayed . T i p-mass was h i g h ,  as 
j u d g e d  f r o m  t h e  p o o r  1 5 k H z  n o t e d  f o r  
reso n ance,  wh i l e  t h e  com p l i an c e  was very low 
- s u i t i n g  h i g h  mass arms,  b u t  i m po s i n g  rat h e r  
a severe p e n a l t y  o n  t rackab i l i t y .  For exam p l e  
t h e  seco n d - l evel  l atera l  300 H z  t rac k i n g-test 
band req u i red a 2.4g downforce.  

Freq u e n cy response was s moot h ,  b u t  stereo 
s e p a rat i o n  was b e l o w  ave r a g e  a l t h o u g h  
d e m o n st rat i n g  good u n i fo r m i t y  a n d  c h a n n e l  
b a l a n c e .  D i stort i o n s  were a l so poorer t h a n  
ave rage,  part i c u l a r l y  on t h e  h i g h  freq uency 
tests .  

A u d i t i o n i n g rated t h e  200E as average w h i c h  
i s  g o o d  f o r  t h e  p r i ce .  W h i l e  n o t  sou n d i n g  par
t i c u l a r l y  secu re, w i t h  what i s  best d e s c r i bed as 
i n c re a s e d  v i n y l  ' ro a r ' ,  t h e  200E g ave a 
p rese n t a b l y  n e u t r a l  a n d  accu rate s o u n d  w i t h  
g o o d  l atera l  stereo.  Barr i n g  t h e  occas i o n a l  
m i s t rac k i n g  t h e  l e v e l  of d et a i l  re n d i t i o n  was 
good t h o u g h  w i t h  some t r e b l e  s t r i d e n c y  and 
ro u g h ness.  O n  the bas i s  of its overa l l  s o u n d 
q u a l i ty-ve rsus-pr ice t h i s  m o d e l  i s  accorded a 
r e c o m m e n d a t i o n  b u t  w i t h  s o m e  s t ro n g  
rese rvat i o n s ,  notably  concern i n g  t h e  q u a l i ty  of 
the sty l u s  t i p .  

Cartr idge type and weight  . . . . . . . . . . . . .  i nd uced magnet ,  5.3g 
Est i m ated dynamic  compl iance at 10Hz 1 0cu( x 10 - • c m/dyne) 
Spec i f ied down force: 2 to 4g . . . . . . .  tested at 2.5g 
L F  resonance i n  test arm 

(M iss ion 774, 5.5g me + cart) . . . . . .  + 1 2d B  at 1 5Hz 
Sens i t iv i ty  at 1 kHz . . . . . . . . . . . . . . . . . . . . 1 . 1  mV/cm/sec 
Relat ive output  (Od B = 1 mV/cm/sec) + 0 .7d8t  
Subjective sound q u a l i ty . . . . . .  average 
Recommended load i n g :  47kohms plus 250pF . .  tested at 250 p F  
Recom mended a r m  m a s s  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2-30g 
Recommended arm damp ing  . . . . . . . . . . . . . . . . .  marg i n a l  
I n d uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty lus  type detachab le ,  shank-mou nt ,  e l l i pt ica l  spec, 8 x 1 � m  
F i n i s h  and a l i g n ment . . . . . . . . . . . . .  both poor, 60 ' cone ang le  
T ip  geometry . . . approx 8 x 1 � m .  very poor shape, low grade 
HF resonance (t ip mass/v iny l ) . . . . . . . . . . . . . . .  . . . . . . .  1 5kHz 
Frequency response, wide band (30Hz-20k Hz) . . .  + 1 d B , - 1 d B  
Frequency response, m i d  band ( 1 00Hz-5kHz) . . .  + 0.8d B,  - 1 d B  
Stereo separat ion ,  1 00Hz,  1 kHz, 1 0kHz . . . . .  20d 8, 2 1 d B, 1 9d B  
Channe l  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . .  0 .4d8,  1 .0 d B  
Trackab i l i ty ,  300Hz vert ical  + 1 2d B . _ . . . . . . . . . . . . . . . . . .  1 .4g 
Trackab i l i ty ,  300Hz lateral  + 1 5d B . . . . . . .  2 .4g 
Trackab i l i ty ,  300Hz lateral + 1 8dB ( 'Su pertrack') . . . . . . . .  >3.5g 
D istort ion ,  300 H z  vert ica l  + 6dB . . . . . . . . . . . . . . . . . . . . .  2 .9% 
D istort ion ,  300Hz lateral + 9dB . . . . . . . . . . . . . . . . . .  1 .0 %  
H ig h  freq uency waveform q u a l ity . . . . . . . . . . . . . . . . . .  f a i r  o n l y  
M i d band i ntermod u l at ion  ( 1 kHz + 1 .5kHz 24cm/sec) . . . . .  2 . 5 %  
H F  i ntermod u lat ion ( p u lsed 1 0kHz, 24cm/sec peak) . . . . .  2 . 5 %  
P ink  n o i s e  i n termod u l at io n ,  

1 2kHz, 1 6kHz, 2 0kH z  . 
Typ ical  sel l i n g  pr ice i n c  VAT 
Replacement sty l u s  cost i n c  VAT 

• S ign i f icant  m i strack ing
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The MC20 1 is a ' new-generat i o n '  F i d e l i t y  
Research cart r i d g e  reta i l i n g  at a f a i r l y  t y p i c a l  
movi n g  co i l  p r i c e .  l t  i s  f i tted w i t h  a f i n e  q u a l i t y  
sty l u s  of l i ne prof i l e .  Com p l i a n c e  w a s  f a i r l y  
h i g h ,  req u i r i n g  low-med i u m  m a s s  arms f o r  t h e  
best res u l t s ,  a l t h o u g h  t h e  n eed f o r  dam p i n g  
w a s  marg i n a l .  T h e  w i l d  r i n g i n g  seen o n  t h e  
s q u a rewave t race correspo n d ed to a m i n i m a l l y  
dam ped t i p-mass reso nance o f  + 9d B,  wh i c h  
c o u l d  conce iva b l y  e m barrass s o m e  head 
amps.  

Cartr idge type and weight  . . . . . . .  low output moving co i l ,  7.5g 
Est i m ated dynamic compl iance at 1 0Hz 22cu( x 10 - • cm/dyne) 
Spec i f ied down force: 1 .5 to 2g . . . . . . . . . . . . . . . .  tested at 1 .8g 
L F  resonance in test arm 

(M ission 774, 5.5g me + cart) . . . . . . . . . . . . .  + 1 0d B  at 9.3Hz 
Sensi t iv i ty at 1 kHz . . . . . . . . . . . . . . . . . . . . . . .  0.028mV/cm/sec 
Re lat ive output (Od B = 1 mV/cm/sec) . . . . . . . . . . . . . . .  - 31 .7dB 
S u bjective sound q u a l ity . . . . .  very good 
Recommended load i n g . • . . . . . .  30·500 ohms
Recommended arm mass . . . . . . . . . . . • . . . . .  4 · 1  Og  
Recommended arm damping  . . . . . . . . . . . . . . . . . . . . .  marg i na l  
Cartr idge co i l  res istance . . . . . . . . . . . . . . . . . . . . . . .  8 ohms 
I n d uced h u m  leve l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Sty l u s  type . . . . . . . . .  f ixed, naked, l i n e  contact, spec, 5 x 50� m 
F i n i s h  and a l i g n ment  . .  both very good i n deed, 55o cone ang le 
T ip  geometry . . . . . .  7 .6 x 50� m ,  we l l  shaped swept l ine contact 
HF resonance (t i p  mass/v i nyl)  . . . . . . . . . . . . . . .  + 9dB at 33kHz 
Frequency response, wideband (30Hz-20kHz) + 2.5dB, - 1 .5dB 
Freq uency response, m i d  band (1 00Hz-5kHz) . + 1 .5dB,  - 1 .5dB 
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . . . .  28d B, 29d B, 30d B 
Channe l  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . . . . .  0.8d B, 1 .3dB 
Trackabi l i ty ,  300Hz vert ical  + 1 2d B . . . . . . . . . . . . . . . . .  0 .9g 
Trackab i l i ty, 300Hz lateral + 1 5d B . . . . . . . . . . . . . . . . . 1 .2g 
Tra� kab i l i ty ,  300Hz l ateral + 1 8d B  ( 'Su pertrack') . . . 1 .5g 
D i stort ion ,  300Hz vert ical  + 6d B . . . . . . . . . . . . . . . 2 .8% 
D istort ion ,  300Hz lateral + 9dB . . . . . . . . . . . 0 .4% 
High frequency waveform qual ity . . . . . . . . . . . . . . . . . . . . . .  fa ir  
M id band i ntermod u lat ion (1 kHz + 1 .5kHz 24cm/sec) . . . . .  2 .7% 
HF i n termod u lat ion (pu lsed 1 0kHz,  24cm/sec peak) . .  0 .5% 
Pink noise i ntermod u l at ion ,  

1 2kHz,  1 6kHz, 20kHz . 
Typ ica l  sel l i n g  pr ice i n c  VAT 
Rep lacement sty lus  cost inc  VAT . 

. 2 .2 % , 5 % , 6.5% 
. . . . . . . . . . . .  £ 1 33 

. app ly  to d istr ibutor 

Tested at a 1 .8g downforce,  s u rp r i s i n g l y  
good t rackab i l i ty  w a s  demonst rated a n d  1 .5g 
s h o u l d  be ample for normal d u ty .  D i stort i o n  
w a s  moderate and t h e  res u l t s  showed a good 
ba lance over the res pect ive f req uency band s . ·  
Concern i n g  t h e  f req uency response,  some 
u neve n ness was present at t h e  u p per fre
q ue n c i es .  O u t p u t  was more o r  less l evel  u p  to 
1 5kHz,  above w h i c h  i t  rose lead i n g  to t hat t i p
mass reso n a n ce m e n t i o n e d  above. Good 
separat ion was demonst rated with a j u st-
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We l l  l i ked by t h e  p a n e l ,  t h e  '201 scored h i g h  
on a u d i t i o n ,  e n s u r i n g  a comfort a b l e  recom
mendat ion  desp i te  the h i g h  pr ice .  Dam p i n g  

w i t h  t h e  stereo p resentat i o n  
s h ow i n g  an e n v i a b l e  t ransparency and good 
dept h .  Bass def i n i t i o n  was f a i r l y  good and 
t re b l e  s l i g ht l y  a l tered in c h a racter - ' f a i n t l y  
metal l i c '  w a s  t h e  c o m m e n t  f r o m  one pan e l i s t ,  
w h i l e  a n o t h e r  descr i bed i t  as ' e u p hon i c a l l y  
co lored'  and g ave a h i g h  score. The MC20 1 
c l ear ly  has c h a racter and cou ld  w i n  many 
fr iends.  
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Ambience Audio, 1 458 Buxton Road , Heaviley, Stockport, Cheshire 
Tel 061  -483 9656 

Moderate ly  p r i c e d ,  t h e  G l a n z  '3 1 E p roved to be . 
f i t t ed w i t h  a h i g h- q u a l i ty  t r u e  e l l i pt i ca l  sty l u s ,  
very c l ose to spec i f i c at i o n ,  a n d  com m e n d a b l e  
at t h e  p r i ce .  Possess i n g  mode rate b o d y  m a s s  
a n d  com p l i ance,  i t  i s  s u i ted t o  l ow-to-med i u m  
m ass arms (4- 1 0g) a n d  d a m p i n g  was not 
s t r i ct l y  necessary.  The c a rt r i d g e  p roved u n 
c r i t i c a l  of e l ec t r i c a l  load i n g  a n d  w a s  tested 
u s i n g  47 K/250p F  at a 1 .5g down force. 

I g no r i n g  the s l i g ht g r a p h  s y n c h ro n i sa t i o n  
s l i p ,  t h e  '3 1 E s howed a ve ry u n i form and we l l 
b a l a n ced freq uency resp o n s e .  Good leve l s  of 
stereo separat i o n  were estab l i shed and were 
m a i n t a i ned to h i g h  freq u e n c i e s .  Tip mass was 
low, as the 30k H z  reso n a n c e  i n d i c ated - t h e  
r e d u c e d  o u t p u t  b e y o n d  t h i s  f r e q u e n c y 
a c co u n t s  for  t h e  c l ea n e d- u p  s q u a rewave 
response,  w h i c h  shows a good performance.  
T h e  3 1  E exh i b i ted good t rackabi l i ty and low 
d i stort i o n  at  m i d - f re q u e n c i e s ,  t h o u g h  the 
20k H z  n o i se i ntermod u l at i o n  d i st o rt i o n  was a 
l i t t l e  h i g her  t h a n  average.  Tec h n i c a l l y  at l east ,  
t h i s  model  was v i ce-free.  

Sco r i n g  a l i t t l e  above average o n  a u d i t i o n ,  
t h e  '3 1 E s o u n d e d  s o m e w h at b l a n d  a n d  
occas i o n a l l y  p rod u ced a l i t t l e  m o re s u rface 
n o i se t h a n  u s u a l ,  w i t h  some t re b l e  u n cert a i n ty .  
Ton a l l y  however i t  was q u i t e  n e u t ra l  and stereo 
d e pt h ,  detai l and def i n i t i o n  were a l l  average or  
m a rg i n a l l y  a bove. I t s  c h a racter  i s  p l easant 
e n o u g h  and t h i s  model  offers s u f f i c i e n t l y  g ood 
v a l u e  for reco m m endat i o n .  

Cartr idge type a n d  weight  . . . . . . . . .  i nduced magnet f lux ,  5.5g 
Est i m ated dynamic compl iance at 1 0Hz 24cu( x 10 - • cm/dyne) 
Specif ied down force: 1 .25 to 1 .75g . . . . . . . . . . . .  tested at 1 .5g 
L F  resonance in test arm 

(M iss ion 774, 5.5g me + cart) . . . . . . . . . . . . . .  + 1 0d B  at 1 0Hz 
Sensit iv i ty at 1 kHz . . . . . . . . . . . . . . . . . . . . . . . .  0 .75mV/cm/sec 
Relat ive output (OdB = 1 mV/cm/sec) . . . . . . . . . . . . . .  - 2.5d B 
S u bjective sound qua l i ty . . . . . . . . . . . . . . . . . . .  average p l u s  
Recom mended load i ng :  47kohm•· p l u s  1 00 p F  . .  tested at 250pF 
Recom mended arm mass . . . . . . . . . . . . .  . .  . . . . . . . . . .  4· 1 0g 
Recommended arm damping  , . . . . . . . . . . . . . . . . . . marg i n a l  
Cartr idge co i l  res istance/ ind uctance . . . . . . .  z = 900 ohms 
I ndu ced h u m  leve l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Sty lus  type . . .  n aked, detachable ,  oriented e l l i pt ica l ,  8 x 1 S,. m  
F i n i s h  and a l i g n ment . . . . . . . . .  both very good, c o n e  a n g l e  5 3 °  
T ip  geometry . . . . . . . .  8 x 20�m very good shape, t r u e  e l l i pt ica l  
HF resonance ( t ip  m ass/v iny l )  . . . . . . . . . . . . . . . . . . . . . . .  30kHz 
Frequency response, wideband (30Hz-20kHz) . .  + 1 .5d8,  - 1 d B  
Frequency response, m i d band (1 00Hz-5kHz) . + 0.8dB, - 0.3d B 
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . .  27.5dB, 29.5d B, 2 1 d B  
Channe l  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . . . . .  0 . 1 d B ,  0.6d B 
Trackab i l i ty ,  300Hz vert ica l  + 1 2 d B  . . . . . . . . . . . . . . . . . . . .  0.8g 
Trackabi l i ty ,  300Hz l ateral + 1 5d B  . . . . . . . . . . . . . . . . . . . . .  1 .2g 
Trackab i l ity,  300Hz l ateral + 1 8d B  ( 'Supertrack') . . . . . . . . .  1 .7g 
Distort ion ,  300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . 2 .3% 
D istort ion ,  300Hz l ateral + 9d B . . . . . . . . . . . . . . . . . . . . .  0.26% 
H i g h  freq uency waveform q u a l ity . . . . . . . . . . . . . . . . . . . . .  good 
M id band i ntermodu lat ion (1 kHz + 1 .5kHz 24cm/sec) . . . . .  2.3% 
HF i ntermod u l at ion  (pu lsed 1 0kHz, 24cm/sec peak) . . . .  0.95% 
Pink noise i n termod u lat ion ,  

1 2kHz,  1 6kHz,  20kHz . 
Typ ica l  sel l i n g  pr ice i nc  VAT 
Rep lacement sty lus  cost inc  VAT . 
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G o l d r i n g  h ave at l ast rea l i sed t h at h i g h  
t rackabi l i ty ach i eved b y  t h e  u s e  o f  excess ive 
com p l i ance can be a n  overa l l  d i sadvantage .  
Com pared w i t h  t h e  o r i g i n a l  G900 I G C  m od e l ,  
t h e i r  n e w  920 / G C  has a m o re moderate 
com p l i ance v a l u e  of 24c u ,  t rac k i n g  com
pet e n t l y  at  a s u i t a b l e  down force, and s u i t a b l e  
for  5- 1 3g effect ive m a s s  a r m s ,  w i t h  d a m p i n g  
not  str ict ly  nt:cessary. The sty l u s  w e  measu red 
was nearer e l l i pt i c a l  t h a n  l i n e  contact in form 
and a l though wel l s h a ped i t  had rath e r  a f i n e  
m i n o r  r a d i u s  c o n s i d e r i n g  t h e  s t a t e  o f  
a l i g n ment  a n d  down force range spec i f i e d .  

M e e t i n g  t i g h t r e s p o n s e  l i m i t s  w i t h  
47koh m/250p F  l o ad i n g ,  t h e  920 exh i b i ted very 
good separat i o n  up to 8kHz, and was st i l l  good 
beyond t h a t .  C h a n n e l  ba lance was excel l e n t ,  
a n d  w i t h  m i n i ma l  overshoot p l u s  a rest r i cted 
s u perso n i c  ban d w i dt h ,  the s l i g h t  squarewave 
c u rvat u re ref l ec t e d  t h e  e s s e n t i a l l y  m i l d 
a m p l i t ude response var i at i o n s .  A sen s i b l e  
ba lance o f  d i stort i o n  and t rackab i l i ty  was 
obta i ned except for the n o i se i ntermod u l at i o n  
test ,  where t h e  sty l u s  geomet ry w a s  be l i eved 
t o  h ave had a d i s t u r b i n g  i n f l uence.  With exot i c  
t i p s  s u c h  as t h e  Van d e n  H u l ,  t h e  des i g ne r ' s  
s p e c i f i c a t i o n  m u st be adh ered to for c o n 
s i stent  res u l t s .  

On t h e  l i sten i n g  t e s t s  t h e  rat i n g  w a s  good,  
wh ich q u a l i f ied th is  model  for  ' Best Buy '  
status  at the  p r i c e .  i t  i m p ressed m a n y  
pane l ists ,  demonstrat i n g  decent stereo d e p t h  
w i t h  a stable and d ec i s ive s o u n d .  B a s s  w a s  
p resentab le ,  w i t h  g o o d  m i d band c lar i ty  a n d ·  
d eta i l p l u s  above-ave rage t re b l e .  The t r e b l e  
band d i d  occas i o n a l l y  s h ow a h i nt of s i b i l ance 
and w i r i ness,  b u t  st r i n g  tone was good , and 
s u rface n o i se wel l  c o n t ro l led .  l t  i s  i nterest i n g  
t o  ref lect t h at w i t h  t i g hter  q u a l i ty  contro l  o n  
t h e  styl us ,  t h e  res u l ts  c o u l d  b e  better st i l l !  

Cartr idge type and weight . . . . . . .  moving magent ,  4.25g 
Est i m ated dynamic compl iance at 1 0 H z  24cu( x 10 -• cm/dyne) 
Spec i f ied down force: 1 to 2.5g . . . . . . . . . . .  tested at 2.0g 
LF resonance i n  test arm 

( M i ss ion 774, 5.5g me + cart) 
Sensit iv i ty at 1 kHz . . . . . . . .  . 
Re lat ive output (Od B = 1 mY/cm/sec) . 
Subjective sound qua l ity . . . . . .  . 

. + 1 0d 8  at 1 0 .5Hz 
. 0.85mVIcmlsec 

. . - 1 .6d8 
. good 

Recommended load i n g :  47k ohms 
p l u s  1 50-200p F  . . . . . . . . . . . . . . . . . . . .  tested at 250pF 

Recommended arm mass . . . . . . . . • . . . . . . .  5- 1 3g 
Recommended arm damping  . . . . . . . . . . . . . .  not essent ia l  
Cartr idge co i l  i n d uctance . . . . . . . . . . . . . . . . . . . . 570 mH 
I n d uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty l u s  type . .  detachable ,  naked, or iented,  super e l l i pt ica l - l i ne  
F i n i s h  and a l i g n ment . . . . . . . . . . . .  fa i r ly  good ,  65' cone angle 
T ip  geometry . . . . . . . .  5 x 1 3�m of good shape,  but not to spec. 
HF resonance (t ip mass/v iny l )  . . . . . . . est imated at 26kHz 
Frequency response, wideband (30H z-20kHz) + 0.5d 8,  - 1 .6d8 
Frequency response, m i d  band (1 OOHz-5kHz) . + 0.5d 8, - O.Sd B 
Stereo separat ion ,  1 00Hz,  1 kHz, 1 0kHz . . .  28d 8, 34d 8,  20d8 
Channe l  d i fference, 1 kHz, 1 0k Hz . . . . . . . . . . . . . . .  OdB,  OdB 
Trackabi l ity, 300Hz vert ical  + 1 2d 8  . . . . . . . .  1 . 1 g  
Trackab i l i ty ,  300Hz l ateral + 1 5d 8 . . . . .  . . . . . . . . . . . . . .  1 .5g 
Trackab i l ity, 300Hz lateral + 1 8d 8  ( 'Supert rack') . . . . .  2 . 1 g  
Distort ion ,  300Hz vert ica l  + 6d8 . . . . . . . . . . . . . . . . . . . . 2 .7% 
D istort ion ,  300Hz l ateral + 9d8 . . . . . . . . . . . . . . . . . . . . . .  0.9% 
H i g h  frequency waveform q ua l i ty  . . . . . . . . . . . . . . . .  fa i r ly  good 
Mid band i ntermodu lat ion (1 kHz + 1 .5kHz 24cmlsec) . . . . .  3 .3% 
HF i n termodu lat ion (pu lsed 1 0kHz,  24cm/sec peak) . . . . .  0 .6% 
P i n k  noise i ntermod ulat ion ,  

1 2kHz,  1 6kHz, 20kHz . . . . . . . . . . .  2 % , 5 % , 8% 
Typica l  sel l i n g  price inc  VAT . . . . . . . . . . . . . . . . . . . . . . . . . .  £33 
Repl acement sty lus  cost inc VAT . . . . . . . . . . . . . . . . . . .  £24. 1 5  
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1kHz squarewave (ignore ultrasonic cutter ringing) 

Goldring G9 
Goldr ing Prod ucts Ltd , Ang l ian  Lane, Bury St Edm 

We h ad reservat i o n s  concern i n g  the sam p l es 
of t h e  G900 /GC rev iewed i n  t h e  l ast  ed i t i o n ,  
d u e  to t h e i r  excess ive com p l i ance .  The G 9 1 0  i s  
a d i fferent vers i o n ,  s p e c i f i c a l l y  d e s i g ned w i t h  
a com p l i ance v a l u e  red uced f r o m  t h e  o r i g i n a l  
42 to a f a r  l ower 23c u .  Tested a t  a 1 .8g 
d o w n fo rce ,  i t  h a p p i l y  coped with al l  t h e  test 
t rackab i l i ty  sect i o n s  t h ro u g h o u t  t h e  freq u e n cy 
r a n g e ,  s h ow i n g  it to be a b a l a n ced d es i g n .  The 
sty l u s  was of reaso n a b l e  q u a l i ty  b u t  was not to  
t h e  Van d e n  H u l  spec i f i cat i o n ,  and i t  cou ld  a lso 
h ave had a better  p o l i s h  as w e l l  as a l i g n ment  
- both cr i t ica l  areas wi th  t h i s  t i p .  

S u i ted to l ow-med i u m  mass a r m s ,  t h e  need 
f o r  d a m p i n g  is q u e s t i o n a b l e  w i t h  t h i s  
cart r i d g e ,  and i t  worked wel l w i t h  47Ko h m s  
p l u s  250 p F  l o ad i n g .  Freq u e n cy response was 
s m o o t h ,  meet i n g  good + 1 .2 ,  - 0.5d B l i m i t s  
o v e ra l l ,  a n d  f i n e  m i d - f re q u e n cy c h a n n e l
separat i o n  was rec o rded a l t h o u g h  t h i s  deter io
rated rat h e r  q u i c k l y  at h i g h  freq u e n c i es a bove 
1 0 k H z .  T i p - m a s s  r e s o n a n c e  w a s  w e l l  
c o n t ro l l ed at about  28k H z ,  t h i s  and t h e  l i m i ted 
bandwidth beyon d  b e i n g  respon s i b l e  for  the 
c l ean- l o o k i n g  s q u a rewave. D i st o rt i o n  was a l s o  
w e l l  c o n t ro l l ed t h ro u g h o u t  t h e  t e s t  b a n d s .  

Rated h i g h l y  o n  a u d i t i o n  t h e  '9 1 0  s o u n d ed 
s l i g ht l y  s i b i l a n t  on occas i o n s ,  b u t  i n  t h e  m a i n 
i t  s o u n d ed c l ea r  a n d  c l ea n  over t h e  w h o l e  
freq uency ra n g e ,  w i t h  q u iet  d i sc s u rfaces a n d  
a g e n e r a l l y  n e u t r a l  t o n a l  b a l a n ce .  Deta i l ,  depth  
a n d  aco u st i c  space were wel l port rayed and 
t h e  p a n e l  ag reed o n  i t s  open yet  conf ident  
c h a racter. Tak i n g  a c r i t i c a l  stance,  a s l i g h t  loss 
of  t ra n s i e n t  detai l a n d  t r a n s parency was noted 
as com pared wi th  f i rst- ran k (and far  more 
cost ly} d e s i g n s ,  b u t  for  t h e  m o n ey t h e  '9 1 0  i s  
c e rt a i n ly g o o d  va l u e  a n d  ach i eves Best B u y  
stat u s .  

Cartr idge type a n d  weight . . . . . . . . . . . .  moving magnet,  4.25g 
Est imated dynamic compl iance at 1 0Hz 23cu( x 10 - • c m/dyne) 
Spec i f ied down force: 1 to 2.5g . . . . . . . . . . . . . .  tested at 1 .8g 
L F  resonance in test arm 

(M iss ion 774, 5.5g me + cart) . . . . . . . . + 1 1 d 8  at 1 0.5Hz 
Sens i t iv i ty at 1 kHz . . . . . . . . . . . . . . . . . . . . . .  1 .  �mV/cm/sec 
Relat ive output  (Od B = 1 mV/cmlsec) . . . . . . . . . . . . . .  + 1 .2d8 
S u bjective sound qua l ity . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Recommended load i n g :  47kohms plus 1 50-200pF . . . . . .  tested 

at 250 p F  
Recom mended a r m  m a s s  . . . . . . . . . . . . . . . . . . . . .  3- 1 2g 
Recommended arm damping  . . . . . . . . . . . . . . . . marg i n a l  
Cartr idge co i l  i nd uctance . . . . . . . . . . . . . . . . . . . . . . . . . .  570 m H  
I n d uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty l u s  type . . . . . . . . .  detachable ,  naked,  oriented, l ine contact 
F i n i s h  and a l i g n ment . . . bot h just 'good', 65' cone ang le  
T ip  geometry . . . . . . . . . 6  x 1 � m  of fa i r ly  good shape ,  lacks 

true extens ion to l i ne 
H F resonance (t i p  mass/v i nyl )  . . . . . . . . . . . . . .  28kHz est imated 
Frequency response, wideband (30Hz-20kHz) + 1 .2d8,  - 0.5d8 
Freq uency response, m i d band (1 00Hz-5kHz) . + 0.8d 8,  - 0.5d8 
Stereo separat ion ,  1 OOHz, 1 kHz, 1 0kHz . . . . .  33d 8, 35d8, 20d 8 
Channe l  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . . . . .  0 . 1 d 8 ,  0.2d 8 
Tracka b i l i ty ,  300Hz vert ica l  + 1 2d 8  . . . . . . . . . . . . . . . . . . . .  0.9g 
Trackab i l i ty ,  300Hz lateral + 1 5d 8 . . . . . . . . . . . . . . .  1 . 1 g  
Trac kabi l i ty ,  300Hz lateral + 1 8d 8  ( 'Supertrack') . . . . . . .  > 1 .8g 
D i stort i o n ,  300Hz vert ica l  + 6d 8 . . . . . .  2 .5% 
D i stort io n ,  300Hz l ateral + 9d 8 . . . . . . . . . . . . . . . . . . .  0 .4% 
High frequency waveform qua l ity . . . . . . . . . . . . . . . . . . . . .  good 
Mid band i n termodu lat ion (1 kHz + 1 .5kHz 24cm/sec) . 2 .8% 
HF i ntermod u l at ion (pu lsed 1 0kHz,  24cmlsec peak)  . . . . .  0 .7% 
P i n k  noise i ntermodu lat ion ,  

1 2kHz,  1 6kHz,  20kHz . 
Typ ica l  sel l i n g  price i n c  VAT 
Replacement sty lus  cost i nc  VAT . 
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1 kHz square wave (ignore ultrasonic cutter ringing) 



Grado GT Super . 
G rado Prod ucts UK Ltd , 27 Long Cau seway,  Peterboro u g h  PE1 1 YJ 
Tel (0733) 45890 

The G T  Super i s  a new, i n expens ive model  from 
G rado,  c o m p r i s i n g  a m ed i u m  co m p l i a n c e  
d es i g n  spec i f i ed w i t h  an e l l i pt i ca l  sty l u s  and 
s u ited t o  m ed i u m-to- l ow mass arms.  The arm 
should p referably  be d a m ped,  t h o u g h  u n fo r
t u n ate ly  d a m ped arms are a l u x u ry here con
s ider i n g  the pr ice of the cart r i d g e .  H owever, 
low g e n e rator i m pedance of G rado cart r i d g e s  
makes t h ese m o d e l s  i n s e n s i t ive t o  e l ec t r i c a l  
l oad var iat i o n s ,  and t h e i r tem perat u re stab i l i ty 
i s  a lso  good. 

Styl u s  exam i n a t i o n  revea led a l ow-g rade 
s h a n k - m o u n t e d  p s e u d o -e l l i pt i c a l  (v i rt u a l l y  
c o n i ca l )  stone o f  i n adeq u ate pol i s h .  S u c h  
s t o n e s  a r e  n e i t h e r  k i n d  to records n o r  d o  t h ey 
promote low n o i s e  leve l s .  Typ i c a l  of G rado 
models in the past,  the freq uency response 
was q u i te  u n i form with only a s m a l l 1 d B  
p resen c e  d roop recove r i n g  t o  + 1 d B  at 20kHz.  
Good separat i o n  and q u i te good c h a n n e l  
b a l a n c e  were meas u red . 

Bot h t rackab i l i ty  and low freq uency d i stor
t i o n  were good for  t h e  pr ice ,  t h o u g h  t h e  res u l ts 
were less favo u ra b l e  at h i g h  f req u e n c i es -
namely on t h e  1 0k H z  p u l sed a n d  1 6120kHz 
no ise i ntermod u l a t i o n s .  We t r i ed two s a m p l e s  
and bot h w e r e  s i m i l a r  except that  t h e  secon d  
possessed rat h e r  poorer c h a n n e l  separat i o n .  
On t h e  300 H z  l ateral  tests t h e  0 . 4 %  d i stort i o n  
res u l t  w a s  d o m i n ated b y  t h i rd-harmo n i c  con·  
ten t ,  rat h e r  than t h e  usual  seco nd-harmo n i c  
d i stort i o n ,  w h i c h  m i g h t  b e  respon s i b l e  f o r  t h e  
subject ive b r i g htness and ' s h a r p n ess'  of t h i s  
m od e l .  I n  fact i t  d i d  q u i te wel l i n  t h e  l i sten i n g  
tes t s ,  prov i d i n g  a f i r m  and we l l  def i ned bass 
p l u s  good d et a i l  and p leas i n g  stereo. But t h e  
tre b l e  range was e m p h as i sed and stee l y ,  w i t h  
i n c reased s u rface n o i se and c l i c k s ,  and i t  a l s o  
s h o w e d  s o m e  g roove contact  i n st a b i· l i t y .  
H owever d e s p i t e  t h e s e  s u bject ive c r i t i c i s ms,  
and reservat i o n s  concern i n g  sty l u s  q u a l i ty ,  t h e  
GT Super d i d  w e l l  e n o u g h  at i ts  m o d e s t  pr ice  
level t o  m e r i t  reco m m e n d at i o n .  

Cartr idge type a n d  weight  . . . . . . . . .  i nduced r ing  magnet,  5.3g 
Est i m ated dynamic compl iance at 1 0Hz 20cu( x 1 0  -• cm/dyne) 
Spec i f ied down force: 1 .5 to 2g . . . . . . . . . . . . . . . .  tested at 1 .fg 
LF resonance in test arm 

(M ission 774, 5.5g me + cart) . . . . . . . . . . . .  + 1 4d B  at 1 1 .5Hz 
Sensit ivity at 1 kHz . . . . . . . . . . . . . . . . . . . . . . . .  0.6SmV1crn/sec 
Relat ive output (Od B = 1 mV/cm/sec) . . . . . . . .  - 3.5d B 
Subjective sound qua l ity . . . . . . . . . . . . . . . . . . . .  above average 
Recommended load i n g :  1 0k-1 00k ohms . . . .  tested at 250 p F  
Recommended a r m  mass . . . . . . . . . . . . . . . . . .  . . . . . .  5- 1 3g 
Recommended arm damping . . . . . . . . . . . . . . . . . . . .  yes 
Cartr idge coil res istance/ inductance . . . . . . 700 ohms/44 m H  
Ind uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fa ir ly good 
Styl u s  type . . . . . . . . . . . . .  detachable ,  shank mount 'e l l i pt ica l "  
F i n i sh and a l ignment  . . . . . .  poor  f i n i s h ,  fa i r ly  good a l i g n ment ,  

48 • cone ang le  
T ip  geometry . . . . . . . . .  8 x 1 5�m pseudo-e l l i pt ica l ,  roug h  gr ind  
HF resonance (t i p  mass/v iny l )  . . . . . . . . . . . . . . . . . . . . . . .  25kHz 
Frequency response, wideband (30Hz-20kHz) . . .  + 1dB, - 1 d B  
Frequency response, m i d  band ( 1 00Hz-5kHz) . + O.Sd B, - 0.8d B 
Stereo separat ion ,  1 00Hz,  1 kHz, 1 0kHz . . . . .  28d B, 29d B,  25dB 
Channel d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . . . . .  1 .2dB,  0 .8dB 
Trackab i l ity, 300Hz vert ica l  + 1 2d B  . . . . . . . . . . . . . . . . . . . 0.9g 
Trackab i l i ty ,  300Hz l ateral + 1 5 d B  . . . . . . . . . . . . . . . . . . . . .  1 .2g 
Trackab i l ity, 300Hz lateral + 1 8d B  ( 'Su pertrack') . .  1 .8g 
D istort ion ,  300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . . . .  3 .0% 
D istort ion ,  300Hz l ateral + 9dB . . . . . . . . . . . . . . . . . . .  0 .4% 
H ig h  frequency waveform qual i ty . . . . . . . . . . . . . . . . . . . . . .  fa ir  
Mid band i ntermod u lat ion ( 1 kHz + 1 .5kHz 24cm/sec) . . . . .  2 .8% 
HF i ntermod u l at ion (pu lsed 1 0kHz,  24cm/sec peak) . . . . .  1 .6 %  
P i n k  noise intermod u l at lon ,  

1 2kHz, 1 6kHz, 20kHz . . . . . . . . . . .  . . . . . . . .  2.6 % ,  6 % , 1 0 %  
Typical  se l l i ng pr ice i n c  VAT . . . . . . . . . . . . . . . . . . . . . . . . . .  £ 1 8  
Replacement sty l u s  cost i n c  VAT . . . . . . . . . . . . . . . . . . .  £ 1 4.62 
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1kHz square wave (ignore uitrasonic cutter ringing) 

Absolute Sounds, 42 Parks ide, London SW1 9  
Tel 01 -947 5047 

T h i s_ low o u t p u t  m ov i n g  c o i l is a less expe n s i ve 
vers i o n  of t h e  rosewood -bod i ed Koet s u ,  w h i c h  
i s  covered i n  t h e  rev i sed rev i e w  p r i n t e d  
o p p o s i t e .  The Koet s u  i s  a l so ava i l a b l e  i n  a n  
o n yx-bod ied f o r m .  The Black has a n  a l l -meta l  
body w i t h  a stepped boron cant i l ever a n d  a 
s u per-e l l i pt i c a l  sty l u s ,  t h e  l atter  of f i n e  q u a l i t y  
w i t h  a n a r r o w  5/A m s c a n n i n g  r a d i u s .  
C o m p l i a n c e  i s  h i g h e r, w h i c h  p ro m i s e s  
i m p roved t ra c ka b i l i t y  a l t h o u g h  t h e  reso n a n c e  
r i s e  at l o w  f r e q u e n c i es s u g g es t e d  t h a t  
d a m p i n g  wo u l d  p rove h e l p f u l .  H u m  leve l s  were 
low and the c a rt r i d g e  was u nc r i t i c a l  of l o ad i n g .  

T h e  freq u e n c y  resp o n s e  was very u n i fo r m  
and m o r e  ' o p e n '  t h a n  t h e  Rosewood, w i t h  
m i n i m al  t r e b l e  l i f t ,  p l u s  con s i st e n t l y  g ood 
stereo separat i o n  and s u perb c h a n n e l  b a l a n c e .  
The s q u a rewave c o n f i rmed t h e  w i d e  band
w i d t h  and exce l l e n t  c o n t ro l ,  t h e  output  w i t h i n  
±2d B  r i g h t  u p  t o  50kHz.  D i stort i o n s  were w e l l 
b a l a n ced a n d  w h i l e  t h e  ' S u pertrack'  req u i red 
2 . 7 g ,  the level j u st 3d B lower was h a p p i l y  
passed a t  a modest 1 .5 g .  i t  s h o u l d  be d i f f i c u l t  
to catch t h i s  m o d e l  o u t  o n  m u s i c  prog r a m m e .  

A u d i t i o n i n g  p l a c e d  t h e  Bla ck i n  t h e  
'exce l l e n t '  c l as s .  Very s l i g h t l y  r i c h ,  w i t h  a 
d et a i led a n d  u nexag g e rated t r e b l e ,  t h e  bass 
was f i rm a n d  w e l l focu sed with g reat apparent  
exten s i o n  w h i l e  t h e  m i d ra n g e  was start l i n g  
c lear, coherent  a n d  f i n e l y  d et a i l ed .  l t  s a i l ed 
t h ro u g h  com p l ex c h o ra l  passages w i t h o u t  
h a rden i n g  o r  m ud d l e ,  a n d  w a s  except i o n a l  o n  
p i a n o  t r a n s i e n t s .  Stereo d e p t h  and stab i l i t y  
w e r e  a lso v e r y  g o o d .  

The p r i c e  i s  u n d o u bted l y  h i g h ,  b u t  t h e  l eve l  
of music  ref i n e m e n t  offered by th is  c raft s m e n 
b u i l t des i g n  renders a recom m e n d at i o n  m a n 
dat o ry - a p u rc h ase t h at those w i t h  d ee p .  
pockets w i l l  f i n d  easy t o  j u st i fy .  

Cartr idge t y p e  and w e i g h t  . . .  med i u m  o u t p u t  movi n g  co i l ,  9 .5g 
Est i m ated dynamic compl iance at 1 0Hz 1 4cu( x 1 0 - • cm/dyne) 
Spec if ied down force: . . . . . . . . . . . . . . . . . . . tested at 2.0g 
L F  resonance i n  test arm 

(M ission 774, 5.5g me + cart) . . . . . . .  + 1 5d B  at 1 1 Hz 
Sensit iv i ty at 1 kHz . . . . . . . . . . . . . . . . . . . . . . .  0.085mV/cm/sec 
Relat ive output (Od B = 1 mV/cm/sec) . . . . . . . . . . . .  - 21 .6d B 
Subject ive sound qua l ity . . . . . . . . . . . . . . . . . . . . .  exce l lent  
Recommended load i n g  . . . . . . . . . . . .  50·1 K o h m s  
Recommended a r m  m a s s  . . . . . . . . . . . . . . . . . . . . . . . . . .  5-1 5g 
Recom mended arm damping . . . . . . . . . . . . . . .  cou ld be he lp fu l  
Cartr idge co i l  resistance/i n ductance . . . . . . . . . . . . . . . .  5 o h m s  
Ind uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty lus  type . . . . . . . . . . . . .  semi- l i n e  contact,  un specif ied size, 

f ixed, naked , orientated 
F in ish  and a l i g nment both very good,  ss· cone angle low mass 
T ip  geometry . .  5 x 1�m, true e l l i pt ica l  stone, exce l lent shape 
HF resonance (t i p  mass/v iny l )  . . . . . .  ( x 2d B) >50kHz esti mated 
Frequency response, wideband (30Hz-20kHz) + 1 .5d B, - 0.6d B 
Frequency response, midband (1 00Hz-5kHz) . + O.BdB, - O.Sd B 
Stereo separat ion ,  1 00Hz, 1 kHz,  1 0kHz . .  30d B,  30d B,  26d B 
Channe l  d i fference, 1 kHz, 1 OkHz . . . . . . . . . . . . . . . .  Od B, 0.4d B 
Trackabi l ity, 300Hz vert ica l  + 1 2d B  . . . . . . . . . . . . . . . . . . 1 . 1 g  
Trackabi l i ty ,  300Hz l ateral + 1 5d B  . . . . . . . . . . . . . . . . . . . . .  1 .5g  
Trackabi l ity, 300Hz lateral + 1 8d B  ( 'Su pertrack') . .  . . . . .  2 .7g 
Distort ion ,  300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . . . .  2 .2% 
Distort ion ,  300Hz l ateral + 9d B . . . . . . . . . . . . . . . . . . . . .  0 .36% 
High freq uency waveform qual ity . . . . . . . . . . . . . . . .  fair ly good 
M idband intermodu lat ion ( 1 kHz + 1 .5kHz 24cm/sec) . . . . .  2.0% 
HF i ntermodu lat ion (pu lsed 1 0kHz,  24cm/sec peak) . . . .  0.55 % 
P ink  noise intermodu lat ion ,  

1 2kHz,  1 6kHz, 20kHz . . . . . . . .  . . . . . . . .  1 .8 % ,  3.5 % ,  5% 
Typical price ( inc  VAT) . . . . . . . . . . . . . . . . . . . . . . £345 when reviewed, now £393 
Replacement stylus cost inc VAT . . . . . . . . . . . . . . . . . . . . . . . . . .  apply to distributor 
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Linn Products Ltd ,  235 Drakemi re Drive, Cast lem i l k, 

Now wel l -estab l i shed,  t h e  Asak h a s  been f u l ly 
retested f o r  t h i s  i ss u e .  l t  was p e r h a p s  
i nevi t a b l e  that  we shou ld  e n c o u n t e r  s a m p l e  
var i at i o n s ,  as t h e  better a p rod uct  i s  t h e  more 
often it is tested and the more o bv i o u s  any 
var i at i o n s  appear!  We t r i ed t h ree s a m p l e s ;  one 
exh i b ited excessive ly  low com p l i a n ce (a fau l ty  
batch)  and none of them att a i n ed t h e  exem
p l a ry separat i o n  l eve l s  of ear l i e r  exa m p les we 
h ave t r i e d .  N o n e t h e l ess,  t h e  f i n e  so u n d  q u al i ty 
of our t h ree when proper ly set up was never i n  
d o u b t ,  a n d  i n  o u r  v i ew t h e  Asak rem a i n s  t h e  
o n l y  ser ious compet i t i o n  to t h e  Koe t s u s ,  w h e n  
opt i m a l l y  m o u nted.  

Of moderate com p l i ance,  t h e  A sa k  i s  s u ited 
to m ed i u m - h i g h  m ass arms,  a n d  tends to 
exc i t e  u nwanted a u d i o  reso n a n ces in i n fereior 
arms.  A n  exce l l e n t  'Vital '  e l l i pt i ca l  sty l u s  was 
f i tted possessi n g  a low t ip m ass.  Freq uency 
response exh i b i ted a m i l d  b u t  con s i stent  
downt i l t  fa l l i n g  a l most 1 .4d B from 30Hz-5kHz, 
with a smooth treble t h e reafter l e n d i n g  a 
w e i g h t y ,  s l i g h t l y  ' d i st a n t '  t o n a l  b a l a nce.  
Separat i o n  (usua l ly  better t h a n  t h e  g raph 
reproduced h ere) was typ ica l l y  35d B m i d ba n d .  
O u r  f i rst A sak w a s  an adequ ate t racker i n  v iew 
of i t s  very low com p l i ance,  w h i l e  t h e  l ater  
samples were even less com p l i a n t  t h a n  t h e  
1 4c u  recorded i n  o u r  prev i o u s  issue.  T h e  
n o m i n a l  s q u a rewave overshoot and shape 
c o n f i rmed t h e  wide smooth response of t h i s  
des i g n ,  w h i l e  d i stort i o n  l eve l s  were l o w  except 
where m i st r a c k i n g  was ev i d e n t .  

I n  g o o d  worki n g  order, t h e  A s a k  d e s p i t e  i ts  
s l i g h t  t o n a i  ' r i c h ness' ,  i s  a top c l ass performer. 
I ts  bass was c lear  and c l ea n  w i t h  good 
d y n a m i c s ,  t h e  m i d  deta i l e d ,  n e u t r a l  a n d  
t ransparent ,  and t h e  t reb le  g e neral ly  wel l 
i n t e g rated a n d  of good q u a l i t y .  S a m p l e  
var i at i o n  s h owed some t rackab i l i ty  l i m i tat ion 
and a s l i g ht loss of stereo depth ,  b u t  w i t h  a 
wat c h f u l  eye on q u a l i ty var iat i o n s ,  t h e  Asak 

8l st i l l  rema i n s  a h i g h l y  reco m m e nded des i g n .  

Cartr idge type a n d  we ight . 
Est i m ated dynamic  com p l iance 

at 1 0Hz . . . . . . . . .  . . . . . . . .  8, ( 1 1 ) "cu(  x 1 0 - ' c m/dyre) 
Specif ied downforce: 1 .8 to 2.2g . . . . . . .  tested at 2.0g 
L F  resonance in test arm 

(M iss ion 774, 5.5g me + cart) . . . . . . . . . .  + 1 3d B  at 1 6Hz 
Sensi t iv ity at 1 kH z  . . . . . . . . . . . . . . .  0.045mV/cm/sec 
Relative output  (Od B = 1 mV/cm/sec) . . . . . .  - 27.8dB 
Subjective sound q u a l ity . exce l lent  
Recommended load i n g  . . . . . . . . . . . . . . . . . . . .  30-500 o h m s  
Recommended arm m a s s  . . . . . . . . . . . . . . . .  1 2-26g 
Recommended arm damping . . . . . . . . . . . . .  m i gh t  be he lp fu l  
Cartr idge co i l  resistance . . . . . . . . . . . 3 .5 ohms 
Ind uced h u m  l evel  . . . . . . . . . . . . . . . . . . . . .  · . . .  very good 
Sty lus  type . . . .  f ixed, oriented, n aked e l l i pt ica l ,  spec 5 x 1 1ljl m  
F i n i sh and a l i g nment . . . .  both very good, 55' c o n e  ang le  
T i p  geometry . . . . . .  6 x 1 1ljlm,  wel l  shaped 'V i ta l '  true e l l i pt ica l  
HF resonance (t i p  m ass/v i ny l )  . . . . . . . .  >50kHz ( + 2d B AT 50K) 
Frequency response, wideband (30Hz-20kHz) . .  + 3dB,  - 1 .5dB 
Frequency response,  m i d  band (1 00Hz-5kHz) . + 1 .6dB,  - 1 .2dB 
Stereo separat ion ,  1 OOHz, 1 kHz, 1 0kHz . . . .  24d B,  26d B, 24d B 
Channel  d i fference, 1 kHz, 1 0kHz . .  . . 0. 1 d B ,  0.4dB 
Trackab i l i ty ,  300H z  vert ica l  + 1 2d B  . . . . . . . . . . . . . . . . . . . .  1 .5g 
Trackab i l i ty ,  300Hz l ateral + 1 5d B . . . . . . . . . . . . . . . .  2.6g 
Trackabi l i ty,  300H z  l ateral + 1 8d B  ( 'Supertrack') . fa i led at 3.0g 
D istort ion ,  300Hz vert ica l  + 6d B . . . . . . . . . . . . . . .  2.2% 
D istort ion ,  300Hz l ateral + 9dB . . . . . . . . . . .  0.25% 
High freq uency waveform qual i ty . . . . .  . . . .  fa i r ly  good 
Mid band i ntermod u l at ion  (1 kHz + 1 .5kHz 24cm/sec) . . . 6 .0% • 

H F  i ntermod u lat ion (pu l sed 1 0kHz, 24cm/sec peak) . . .  0 .6% 
Pink no ise i ntermod u l at ion ,  

1 2kHz, 1 6kHz,  20kHz . . . . . . . . . . . . . . .  1 .8 % ,  3 .8 % ,  5% 
Typical  sel l i n g  pr ice i n c  VAT . . . . . . . . . . • . . . . . . . . . . . . . .  £207 
Replacement sty l u s  cost i n c  VAT . . . . . .  £ 1 55.25 

• Sample var iat ion 
• •  M i stracked, t rackab i l i ty was better with  t h i rd sample ,  serial  
no .  6666 (uses for response g raph) 
• 1 0  

01 �j � 
•-•-'-r-:=:t= 

-H 

-1r 

-:U 
�g: � ;::::: 

=! 
P+ 

� �  � 
1kHz square wave (ignore ultrasonic cutter ringing) 

Mission Electronics,  Stoneh i l l ,  Hunt ingdon, Cambs 
Tel (0480) 57477 

The o ri g i n a l  773 was f i tted w i t h  a boron rod 
c a n t i l ever and a Paroc l i ne contact  sty l u s , 
ten d i n g  to a s l i g h t l y  ' g l assy' t re b l e ,  b u t  w i t h  an 
i m peccable  freq u e n cy res ponse.  T h e  n ew H C  
vers i o n  reta i n s  m u c h  of t h at n e u t r a l  c h a racter, 
desp i te  t h e  s w i t c h  to an a l loy t u be c a n t i l ever 
a n d  a s u per-e l l i pt i c a l  sty l u s .  This h i g h -o u t p u t  
m ov i n g  c o i l  d es i g n  d o e s  n o t  req u i re a step- u p  
device,  b u t  a pre- a m p  of good sen s i t i v i t y  (2mV) 
i s  n eeded . M od e rate mass a n d  wel l -d a m ped 
m ed i u m  c o m p l i an c e  i n d i cate its s u i t a b i l i t y  for 
l ow-to-med i u m  u n d a m ped arms.  The sty l u s  
p roved t o  be a wel l - s h aped a n d  f i n i sh e d  s u per
e l l i pt i c a l  of f i n e  scan n i n g  rad i u s  w i t h  a s l i g ht l y  
extended m a j o r  rad i u s ,  w i t h  a sen s i b l e  5 5 °  
c o n e  a n g l e .  Vert i c a l  t rac k i n g  a n g l e  was t r i f l e  
h i g h  at 27 " .  

T h e  freq u e n cy response s h owed a s l i g ht 
d ro o p  f r o m  1 00 H z  to 5 k H z ,  b u t  o u t p u t  
rem a i ned u n i fo r m  t o  beyo n d  50kHz, a s  t h e  fast 
but w e l l c o n t ro l l ed s q u a rewave r e s p o n s e  
c l ear ly  d e'm o n s t rated.  Stereo separat i o n  a n d  
c h a n n e l  b a l a n c e  were very g o o d  t h ro u g h o u t ,  
a n d  moderate s i g n a l  l eve l s  were t racked wel l 
w i t h  l o w  d i st o rt i o n  f i g u re s .  However t h e  
h i g hest mod u l at i o n  g ave some t ro u b l e ,  a n d  
t rackab i l i ty  l i m i t s  performance p retty q u i c k l y  
i n  t h i s  r a r i f i e d  h i g h - m od u la t i o n  reg i o n .  H i g h
f req uency t r ac i n g  was n o n e t h e l ess p a rt i c u 
l ar ly  g o o d .  

The new 773 att a i n ed a v e r y  good sou n d  
q u a l i ty  rat i n g ,  m arred o n l y  b y  very m i l d  
b rea k u p  a n d  m u d d l i n g  o n  t h e  h i g hest l evel  a n d  
m o s t  com p l ex passages.  The b a s s  was to a 
good standard ,  t h e  t re b l e  l uc i d  a n d  n e u t ra l  
w i t h  t h e  m i d  o p e n  a n d  c l e a n ,  w h i l e  stereo 
i m ag e  was i m pres s i ve in d e p t h ,  c l ar i ty  a n d  
stab i l i ty .  

Th i s  i s  now a s u bt l e  and ref i n ed c a rt r i d g e  of 
low a p p a re n t  d i st o rt i o n ,  possess i n g  g reat 
n e u t ra l i ty .  S u c h  a l eve l  of  perfo r m a n ce ,  
cou p l ed w i t h  i t s  c o m p at i b i l i ty  w i t h  s t a n d ard 
p reamps,  earns i t  a warm recom m e n d at i o n .  

Cartr idge type and weight  . . . . . .  h i g h  output moving co i l ,  6.0g 
Est imated dynamic compl iance at 1 0Hz 24cu( x 10 -• cm/dyne) 
Spec i f ied downforce: 1 .8g . . . . . . . . . . . . . . . . . . . .  tested at 1 .8g 
LF resonance I n  test arm 

(M iss ion 774, 5.5g me + cart) . . . . . . . . . . . . . .  + 8d B at 9.5Hz 
Sensit iv ity at 1 kHz . . . . . . . . . . . . . . . . . . • . . . . . .  0.4mV/cm/sec 
Relative output (Od B = 1 mV/cm/sec) . . . . . . . . . . . . . . . .  - 9.2d B 
Subjective sound qua l ity . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Recommended load i n g :  47k ohms 

p lus  0-1 000pF . . . . . . . . . . . . . . . . . . . . . . . . . .  tested at 250 p F  
Recommended a r m  m a s s  . . . . . . . . . . . . . . . . . . . . . . . . .  4-8g 
Recommended arm damp ing  . . . . . . . . . . . . . . . .  not requ i re d  
Cartr idge c o i l  resistance . . . . . . . . . . . . . . . . . . . . . . . .  200 o h m s  
I n d uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty lus  type . . . . . . . . . .  or iented, f ixed, naked, e l l i pt ica l  
F in ish  and a l i g nment . . . . . . .  both  good ,  w i th  a 55'  cone  a n g l e  
T ip  geometry . . . . . . .  5 x 1 8�m super e l l i pt ica l ,  excel lent  s h a p e  
Frequency response, w i deband (30Hz-20kHz) . .  + 1 d B, - 0.8d B 
Frequency response, m i d  band ( 1 00Hz-5kHz) . . .  + 1 d B, - 0.6d B 
Stereo separat ion ,  1 00Hz,  1 kHz,  1 0kHz . . . . .  29d B, 35d B,  26d B 
Channel  d i fference, 1 kHz,  1 0kHz . . . . . . . . . . . . . .  0 . 1 2dB ,  0.3d B 
Trackabi l i ty,  300Hz vert ical  + 1 2d B  . . . . . . . . . . . . . . . . . . . .  0.8g 
Trackabi l ity, 300Hz l ateral + 1 5d B . . . . . . . . . . . . . . . . .  1 .5g 
Trackabi l i ty,  300Hz l ateral + 1 8d B  ( 'Supertrack') . . . . . . . . .  2 .3g 
D istort ion ,  300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . .  2 .8% 
Distort ion ,  300Hz l ateral + 9dB . . . . . . . . . . . . . . . . . . . . .  0.28% 
High frequency waveform qua l ity . . . . . . . . . . . . . . . .  fair ly good 
M idband i ntermod u l at ion  ( 1 kHz + 1 .5kHz 24cm/sec) . . . .  4 .2% • 

HF i ntermod ulat ion (p u lsed 1 0kHz,  24cm/sec peak) . . . . .  0 .6% 
P i n k  noise i ntermod u lat ion ,  

1 2kHz, 1 6kHz, 20kHz . . . . . . .  . 
Typical  se l l i ng  pr ice i n c  VAT . .  . 
Replacement sty lus  cost i n c  VAT . . . . . . . . . . .  . 
• M istracked at 20cm/sec, 0.6% I M  d i stort ion  

. 1 .8 % ,  2.2 % ,  3 .7% 
. . .  £ 1 57 
. £78.50 
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00 0> Nagaoka MP30 
J Osawa & Co (UK) Ltd , 10 Forge Court ,  Read ing Road, Yateley, Camberley, Su rrey 

Tel (0252) 879121  

A med i u m- p r i ce cart r i d g e ,  t h e  MP30 has a 
metal  body of h i g he r  mass t h a n  t h e  MP1 1, and 
i nterest i n g ly ,  i t  a l so has a lower com p l i a n ce of 
20c u .  As s u c h ,  and in view of its 9g mass, 4- 1 0g 
effect ive-mass arms are s u i t a b l e  and it s h o u l d  
not req u i re d a m p i n g .  A g o o d  q u a l i ty e l l i pt i ca l  
sty l u s  was f i t ted ,  a l t h o u g h  not  q u i te  u p  to t h e  
standard of s o m e  J apanese t i ps .  

We t r ied t w o  sam p l es,  o n e  of w h i c h  g ave 
j u st average stereo s e p a rat i o n ,  w i t h  t h e  
second n o t  re p rese n t i n g  a g reat s i g n i f i cant 
i m p rovement .  Tested with 250 p F  of load i n g ,  
t h e  response was q u i te u n i fo r m ,  b u t  u s i n g  
1 00 p F, t h e  20kHz p o i n t  w a s  better m a i n t a i ned , 
a l be i t  at t h e  expense of a l ess des i rab le  d i p  
a ro u n d  9kHz.  Separat i o n  was f a i r l y  good w i t h  
exce l l ent  c h a n n e l  ba lance ,  wh i le t h e  u p per (t i p  
m ass) reso n ance o c c u rred at  2 7 k H z ,  i t s  
m i l d ness ref lected by t h e  m i n i ma l  overshoot 
a n d  r i n g i n g  on t h e  s q u a r e w a v e  t e s t .  
Trac ka b i l i t y  and d i st o rt i o n  were good at 
m o d e r a t e  f r e q u e n c i e s  a n d  l e v e l s ,  b u t  
deter iorated rap i d l y  a t  peak leve l s  - o n  the 
300 H z  ' S u pertrack' test a n d  o n  t h e  h i g h  
f req u e n cy sect i o n s  t h e  performance was 
poorer than average.  

Rated a somewhat s u r p r i s i n g  ' good p lus'  on 
t he l i sten i n g  tests - j u st enough for Best Buy 
stat u s  - t h e  MP30 s o u n d ed conf ident and 
n e u t r a l ,  with stable stereo with good m i d band 
d y n a m i c s  a n d  detai l .  The t re b l e  reg i ster  was 
s u spect on occas i o n ,  with more n o i se and 
s i b i l a n t  s l u r r i n g  t h a n  u s u a l ,  b u t  not u n d u l y  so.  

Cartr idge t y p e  and w e i g h t  . . i n d u ced magnet ,  9.0g 
Est i m ated dynamic com p l i ance at 1 0Hz 20cu( x 10 - • cm/dyne) 
Specif ied down force: 1 .3 to 1 .8g . .  tested at 1 .6g 
LF resonance in test arm 

(M iss ion 774, 5 .5g me + cart) . .  + 1 0d 8  at 9.5Hz 
Sensi t iv i ty  at 1 kHz . . . . . . . . 0.62mV/cm/sec 
Relat ive output (Od B = 1 mV/cm/sec) . . . . . . .  - 3.8d8 
S u bjective sound qua l ity . . . . . . . . . . . . . . . . . . . . . .  good p lus  
Recommended load i n g :  47kohms p l u s  1 00 p F  . .  tested at 250pF 
Recommended arm mass . . . . . . . . . . . . . . . . . . . . .  4- 1 0g 
Recommended arm dam p i n g  . . . . . . . . . .  not req u i red 
Cartr idge co i l  resistance/ ind uctance . . . . . . . . . . .  z = 4.3kohms 
I n d uced hum level . . . . . . . . . . . . . . . . . . . . .  very good 
Sty l u s  type . .  detachable ,  or iented, naked, e l l i pt ica l ,  10 x 1 � m  
F i n i s h  a n d  a l i g n ment . . . . . . . . . .  . b o t h  good, 55' c o n e  angle 
T i p  geometry . . .  7 x 1�m, we l l  shaped e l l i p i t ica l ,  cou ld  benefit 

from more blend 
H F resonance ( t ip  mass/v iny l) . . . . . . . . . . . . . . . . . . . . . . .  27kHz 
Frequency response, wideband (30Hz-20kHz) . .  + 0 .5d 8 ,  - 3d8 
Frequency response, mid band (1 00Hz-5kHz) . + 0 .5d8,  - 0.8dB 
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . .  22d8, 24d 8, 23d 8 
Channe l  d i fference, 1 kHz, 1 0kHz . . . . . - . .  OdB, Od B 
Trackabi l i ty ,  300Hz vert ica l + 1 2d B . . . . . . . . . . . . . . . . .  0 .7g 
Trackab i l i ty ,  300Hz lateral + 1 5d 8  . . . . . . . . . . . . . . . . . . .  1 . 1 g  
Trackabi l i ty ,  300Hz lateral + 1 8d 8  ( 'Su pertrack') . . . . . . . . .  2.6g 
D i stort ion ,  300Hz vert ica l  + 6d8 . . . . . . . . . . . .  2.2% 
D i stort ion ,  300Hz l ateral + 9d8 . . . . . . . 0 .45% 
H ig h  frequency waveform qua l ity . . . . . . . . . . . . . . .  fa i r ly  good 
M i d  band i n termod u lat ion (1 kHz + 1 .5kHz 24cm/sec) . . . . .  3 .5% 
H F i n termodu lat ion (pu lsed 1 0kHz, 24cm/sec peak) . .  2 .0% 
Pink no ise i ntermod ulat ion ,  

1 2kHz,  1 6kHz,  20kHz . 
Typ ica l  sel l i n g  pr ice inc  VAT 
Rep lacement sty l u s  cost i n c  VAT . 
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1 kHz squarewave (ignore ultrasonic cutter ringing) 

Ortofon Ltd . Tavistock lnd .  Est . ,  Ruscombe, Twyford, Berks. RG 1 0  9NJ 
Tel (0734) 343621 

Latest i n  an estab l i shed range of ' V M S '  ser ies 
c a rt r i d g es i s  t h e  med i u m  p r i ced '3011 
i n c i d e n t a l l y ,  t h e re never was a ' M k  I '  VMS30. 
The ' 1 1 '  d es i g n at i o n  refers to t h e  body type.  l t  
c o m e s  f i tted w i t h  a h i g h  com p l i an ce sty l u s  
asse m b l y  s u ited t o  low-mass tonearms o n l y .  
T h e  t i p  w h e n  exam i n ed p roved to be a top
c l ass l i n e  or  extended-contact type ,  with a 
u s ef u l l y f i n e  m i n o r  scan n i n g  rad i u s  a n d  
exce l l e n t  po l i s h  . 

Provi d i n g  a h i g h l y  u n i form c h a rted response 
o n  t h e  spec i f i ed 47ko h m s/400p F  e lectr ica l
l o ad i n g  t h e  output  met very c lose ±0.5d B 
l i m i t s ,  30Hz-20kHz.  Separat i o n  was very good 
and c h a n n e l  ba lance f i ne ,  and when tested at 
1 .5g t h e  t rackabi l i ty  was very good ; c l e a r i n g  
t he ' S u pertrack'  300 H z  band at  j u s t  1 .2g .  
H owever, t rac k i n g  was less conf ident  o n  the 
h i g he r  f req uency i ntermod u l a t i o n  passages,  
a n d  the vert i c a l  l i near i ty  o n  h i g h- l evel  tones 
was j u st ave rage. Output  peaked at 25kHz,  j u st 
o u t s i d e  t h e  a u d i b l e  range,  a n d  t h e  s q u a rewave
res u l t shows t h i s  b a n d w i d t h  l i m i t ,  the m i l d  
overshoot ref lect i n g  t h e  rap i d  ro l l off a bove t i p  
mass reso n a n c e .  

Atta i n i n g  a 'good'  rat i n g  o n  t h e  l i sten i n g  
tests ,  s u f f i c i e n t  f o r  Best B u y  status a t  t h e  
p r i c e ,  t h e  VMS30 1 1  w a s  f e l t  to  somewhat 
f l at ten  stereo d e p t h ,  and on some records i t  
a l s o  g ave i n c reased g roove n o i se .  To n a l l y  i t  
was n e u t r a l  i f  s l i g h t l y  d u l led  i n  i m pact and 
dynamics ,  b u t  converse l y  i t  g ave a decent l evel  
of  i n st ru me n t a l  det a i l  in  a c i v i l i sed a n d  rel axed 
m a n n e r. 

Cartr idge type and we ight  . . . . . . . . . . . . . .  i n duced magnet ,  5 g  
Est imated d y n a m i c  compl iance a t  1 0Hz 34cu( x 1 0 - • c m/dyne) 
Specif ied down force: 1 .0 to 1 .6g . . . . . . . . .  tested at 1 .5g 
LF resonance i n  test arm 

(Mission 774, 5.5g me + cart) . . . . . . . . . . . .  + 1 0d 8  at 8 .2Hz 
Sens i t iv i ty  at 1 kHz . . . . . . . . . . . . . . . . . . . . . . . .  0.87mV/cm/sec 
Relative output (Od B = 1 mV/cm/sec) . . . . . . . . . . . . . . - 1 .3 d 8  
Subjective s o u n d  q u a l ity . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Recommended load i n g :  47kohms plus 400pF . .  tested at 400 p F  
Recommended a r m  m a s s  . . . . . . . . . . . . . . . . .  3-6g 
Recommended arm damp ing  . . . . . . . . . . . . . . . . . . . . .  marg i n a l  
Cartr idge c o i l  resistance/i nd uctance . . . . . . . .  800oh ms/600m H  
Ind uced h u m  level . . . . . . . . . . . . . . . . . . . . .  very good 
Sty lus  type . . . . . . . . .  detachable ,  n aked, or iented, l ine contact 
F in i sh  and a l i g n ment  . . . . . . . . .  both very good, 55' cone a n g l e  
T ip  geometry 6�m x l i n e ,  w e l l  shaped, symmetrical  l i n e  contact 
HF resonance (t i p  m ass/v i ny l )  . . . . . . . . . . . . . .  est i m ated 25kH z  
Frequency response, wideband (30Hz-20kHz) + 0.5d8,  - 0 . 5 d 8  
Frequency response, m i d  b a n d  (1 00Hz-5kHz) . + 0 . 5 d B ,  - 0 . 5 d 8  
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . . . .  30d 8, 3 2 d B .  3 1 d 8  
Channel  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . .  0 .3d8,  0.6d 8 
Trackab i l ity, 300Hz vert ica l  + 1 2d 8  . . . . . . . . . . . . . . . . . . . .  0 .8g 
Trackabi l i ty,  300Hz l ateral + 1 5d 8  . . . . . . . . . . . . . . . . . . . . .  1 .0g 
Trackab i l i ty ,  300Hz l ateral + 18d8 ( 'Su pertrack') . . . . 1 .2g  
D istort ion ,  300Hz  vert ica l  + 6d8 . . . . . . . . . . . . . . . . . . .  2 .8% 
D istort ion ,  300Hz l ateral + 9d8 . . . . . . . . . . . . . . . . . . . . . .  0 .8% 
H i g h  freq uency waveform qua l ity . . . . . . . . .  fa i r ly  good 
M i d  band i n termod u lat ion (1 kHz + 1 .5kHz 24cm/sec) . . . . .  3 .3% 
H F  intermod u l at ion  (p u lsed 1 0kHz,  24cm/sec peak) . . . . .  1 .4 %  
P i n k  noise i ntermod u lat ion ,  

1 2kHz.  1 6kHz.  20k H z .  . . . . . . . . . . . . . . . . . . . .  2 %  4 % , 6 % 
Typical price ( inc VAT) . . . . . . . . . . . . . . . . . .  £38 when reviewed, now £44 
Replacement stylus cost inc VAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £24.50 
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Ortofon Ltd , Tavistock lnd .  Est . ,  Ruscombe, Twyford, Berks. RG 1 0  9NJ 
Tel (0734) 343621 

A l t h o u g h  moderate ly  p r i ced,  t h i s  new movi n g  
c o i l  i s  a l ow-ou t p u t  device,  need i n g  a h i g h-g a i n  
low-noise step- u p  t ran sformer, or  compat i b l e  
p re·a m p l i f ier. A s u perb sty l u s  t i p  w a s  f i t ted ,  
bei n g  a t rue e l l i pt i c a l  of low mass w i t h  
exce l l e n t  s h a p e  a n d  po l i s h .  The MC10 I f  
possessed a med i u m  com p l i ance,  and a r m s  
from 6- 1 5g a r e  wel l s u i ted .  The low-freq uency 
resonance was s u c h  t h at arm damping cou l d  
p rove h e l p f u l .  

Tested a t  a 1 .6g down force, t h i s  cart r i d g e  
p roved to be a c a p a b l e  t racker, even d i spos i n g  
of t h e  ' S u pe r t r a c k '  300 H z  t e s t  a t  1 . 5 g ! 
D i stort ion  was exe m p l a ry on a l l  tests,  bar t h e  
h i g h  freq u e n cy n o i s e  sect i o n ,  wh i le very 
n arrow response l i m i t s  of + 1 .4 ,  - 0.4d B were 
m a i n t a i ned from 30 H z  to 20kHz, the g r a p h  
show i n g  a m i l d  p r e s e n c e  loss and a t reb le  l i ft 
above 9kHz.  Very good stereo separat i o n  was 
recorded over the whole range, and c h a n n e l  
b a l a n c e  w a s  a l so excel l e n t .  These a r e  a l l  
h a l l m a rks of a wel l  m a d e  and des i g ned 
cart r i d g e ,  and are in  fact rather  better  t h a n  for 
t h e  o u t rageo u s ly-pr i ced MC30, at least o n  the 
bas i s  of samples we h ave t r i e d .  

Rated ' good ' o n  a u d i t i o n ,  the  MC10 If 
produ ced a m i xed react i o n  from the pane l ,  w i t h  
s o m e  l i k i n g  i t  g reat l y  and others p rov i n g  l e s s  
ent h u s i ast ic .  Prov i d i n g  a c lean m i d-band w i t h  
g o o d  det a i l  and d e p t h  b o t h  here and i n  t h e  
bass, i t  w a s  l ess ' t i dy'  t h o u g h  st i l l  present a b l e  
i n  t h e  u pper t re b l e ,  w i t h  a s l i g ht l y  ' g l assy' 
effect,  and m i l d ly i n c reased s u rface noise. it  
c e r t a i n l y  d e s e r v e s  a h e a r i n g  a n d  i s  
recommended.  

Cartr idge t y p e  and w e i g h t  . . . . . . .  low o u t p u t  m o v i n g  co i l ,  7.0g 
Est i m ated dynamic compl iance at 10Hz 1 6cu( x 1 0 - • c m/dyne) 
Specif ied down force: 1 .3 to 1 .8g . . . . . . . . . . . . . .  tested at 1 .6g 
LF resonance in test arm 

(M iss ion 774, 5.5g me + cart) . . . . . . . . . . . . . .  + 1 3d B  at 1 1 Hz 
Sensit iv i ty at 1 k Hz . . . .  0.02mV/cm/sec 
Relat ive output (Od B = 1 mV/cm/sec) . . . .  - 34d B 
Subjective sound q u a l ity . . . . . . . . . . . . . .  good 
Recommended load i n g :  . . . . . . . . . . . . . . . . . . . . . . .  1 0·500ohms 
Recommended arm mass . . . . . . . . . . . . . . . . . . . . . . . . .  6· 1 5g 
Recommended arm damping . . . . . . . . . . . . . .  cou ld be he lpfu l  
Cartr idge co i l  res istance . . . . . . . . . . . . . . . . . . . . . . .  3ohms 
Ind uced h u m  leve l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fa i r ly  good 
Sty lus  type . . . . . . . .  fixed, n aked, or iented e l l i pt ica l ,  8 x 1 8�m 
F in ish  and a l i g n ment . . . . . . . . .  both very good, 55 ° cone ang le  
T ip  geometry . . . . . . . .  8 x 1 8�m.  exce l l e n t  true e l l i pt ica l  sty lus  
HF resonance (t i p  m ass/v iny l )  . . . . . . . . . . . . . . . . . . . . . .  >40kHz 
Frequency response, wideband (30Hz-20kHz) + 1 .4dB, - 0.4d B 
Freq uency response, m id  band (1 00Hz-5kHz) . + 0.4dB, - 0.4dB 
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . .  30d B, 37d B, 33d B 
Channe l  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . . . . .  0.3d B, 0.2dB 
Trackabi l i ty,  300Hz vert ica l  + 1 2d B  . . . . . . . . . . . . . . . . . . . .  0.6g 
Trackab i l ity, 300Hz lateral + 1 5d B  . . . . . . . . . . . . . . . . . . . . .  1 .0g 
Trackab i l i ty,  300Hz lateral + 1 8d B  ( 'Su pertrack') . . .  1 .5g 
D istort ion ,  300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . . . .  2.0% 
D i stort ion ,  300Hz l ateral + 9dB . . . . . . . . . . . . . .  0 . 18% 
H i g h  frequency waveform qua l ity . . . . . . . . . . . . . . . .  fa i r ly  good 
M id band i ntermodu l at ion (1 kHz + 1 .5kHz 24cm/sec) . . . . .  1 .5% 
H F  i n termod u l at ion (pu lsed 1 0kHz, 24cm/sec peak) . .  0 .5% 
P i n k  no ise  i ntermodu lat ion ,  

1 2kHz,  1 6kHz, 20k H z .  
Typical price (inc VAT) . .  
Cartridge part exch . thro distrib 
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Ortofon 
Ortofon Ltd , Tavistock lnd .  Est . ,  Ruscombe, Twyford, Berks.  RG 1 0  9NJ 

Tel (0734) 34362 1  

T h i s  model  w a s  a l so rev i ewed i n  M a r k  I vers i o n  
i n  t h e  f i rst i s s u e ,  b u t  d i d  not ach i eve any 
p a rt i c u l ar d i st i n ct i o n .  T h e  f i rst '20E If t r i ed 
h ere offered g ood b u t  not  espec i a l  separat i o n ,  
t h e  g e nerator axes s h ow i n g  a l ac k  of m u t u a l  
a l i g n me n t ,  b u t  a sec o n d  s a m p l e  (not sel ected) 
provided the i m p rove m e n t  shown by the dotted 
t race o n  the g ra p h ;  accord i n g ly t h i s  s a m p l e  
w a s  u sed for a l l  s u b se q u e n t  test i n g .  Two 
f requency responses were a l s o  c h a rted to 
e x p l o re the c r i t i c a l i t y  o f  l o ad i n g ,  with t h e  
o pt i m u m  dotted 400 p F  c u rve c l ear ly  t h e  best . 
W i t h o u t  too g reat e l aborat i o n  t h e  VMS w i t h  a 
n aked e l l i pt i c a l  t i p  may be reg a rded as a 
i m p roved vers i o n  of t h e  F F 1 5E. 

Meas u rement  showed t h e  VMS com p l i ance 
t o  be a l i t t l e  h i g h e r  than the ' 1 5 ,  at 28c u ,  b u t  
t rackab i l i ty was s i g n i f i c a n t l y  i n c reased , t h e  
S u pertrack need i n g  j u st 1 g .  Most  d i stort i o n s  
w e r e  s i m i l a r l y  good except for  t h e  % -octave 
res u l t s  w h i c h  were m u c h  better t h a n  for  t h e  
' 1 5 ,  w h i l e  a n  exce l l e n t  freq u e n cy response and 
channe l  b a l a n ce were bot h c h arted,  p lus  very 
g ood separat ion  t h ro u g h o u t .  

O n  a u d i t i o n  t h e  '20E If a p peared i n  t h e  u p per 
g ro u p  which i s  a n  exce l l e n t  res u l t  for t h e  pr ice 
para l l e l i n g  t h e  a c h i evement  o f  the ADC XLM Ill 
in t h i s  respect . Con s i d e red very s l i g h t l y  nasal  
a n d  d u l l  i n  tonal  colour  i t  was n evert h e l ess s u f
f i c i e n t l y  n e u t ra l  to ach i eve c l ose tape copy i n g .  
Stereo i m ag i n g  w a s  rep rod uced w i t h  p rec i s i o n  
a n d  d e p t h ,  a n d  t h e  t r e b l e  r a n g e  w a s  c l e a n  a n d  
c l e a r  even o n  com p l ex passages;  a m u s i c a l  
a n d  accu rate s o u n d  w i t h  q u iet  s u rfaces. 

The sty l u s  report s howed a n a ked 2201-1 m  
r o u n d  s t o c k  e l l i pt i ca l  d i a m o n d  to s p e c i f i 
c at i o n ,  w i t h  a 50 ° cone a n g l e  a n d  g o o d  shape.  
T h e  a l i g n ment  was f ine b u t  p o l i s h  poor. 

· I n  con c l u s i o n ,  t h e  400 p F  l oaded VMS 20E If 
c a n  be stron g l y  reco m m e n ded on t h e  ass u m p
t i o n  t h at t h e  secon d  s a m p l e  rat h e r  t h a n  t h e  
f i rst w a s  t y p i ca l ,  b u t  i s  b e s t  s u i ted to low mass 
arms.  In  ad d i t i o n ,  a cart r i d g e  of t h i s  ca l i b re· 
s h o u l d  rea l ly h ave better sty l u s  po l i s h ,  w h i c h  
wo u l d  ' c o m p l ete '  t h e  o t h e r w i se f i n e  d i am o n d .  

Cartr idge type a n d  mass . . . . . . . . . .  I ndu ced Magnet ' VMS', 5 g  
Est i m ated dynamic compl iance a t  1 0Hz 28cu( x 1 0  - • c m/dyne) 
Spec i f ied down force: range 0.  75g to 1 .5g . . . . . . .  tested at 1 .3g 
LF resonance i n  test arm 

(SME 1 1 1 ,  6g me + cart) . . . . . . . . . . . . . . . . .  + 1 1 d B  at 8.9Hz 
Sensit iv ity at 1 kHz . . . . . . . . . . . . . . . . . . .  1 .2mV/cm/sec 
Relative output (Od B = 1 mV/cm/sec) . . . . . . . . . . . . . . . . . .  + 2dB 
S u bjective sound qua l ity . . . . . . . . . . . . . . . . .  very good 
Recom mended load ing . . . . . . . . .  47Kohms p l u s  400pF 
Recommended arm mass . . . . . . . . . .  3-Sg 
Recommended arm dam p i n g  . . . . . . . . . . . . . .  moderate 
Cartr idge co i l  resistance/i nductance . . . . . .  800 ohms,  600 m H  
I n d uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Sty l u s  type and spec . . . . . detach, n aked e l l i pt ica l ,  8 x 1 8xm 
F i n i s h  and a l i g n ment . . . . . . . . . . . . . . . . . . . . . .  Poor, good 
Tip geometry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 x 1 � m  
H F  resonance (t i p  mass/v iny l )  . . . . i nd icated at 18kHz 
Frequency response 20Hz-20kHz . . . . . . . . . . . . . . . .  ± 1 .3dB 
Freq uency response 1 00Hz-5kHz . . . . . . . . . . . . . .  + 0 ,  - 1 d B  
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . .  20d B,  35d B,  22d B 
Channe l  d i fference at 1 kHz, 1 0kHz . . . . . . . . . .  OdB,  Od B 
Trackab i l i ty 300Hz l ateral + 1 5dB,  + 1 8d B  

( 'Supertrack') . . . . . . . . . . . . . . . . . . . . .  O.Sg, 1 g  
Trackabi l i ty 300Hz vert ica l  + 1 2d B  . . . . . . . . . . .  0 .4g 
D istort ion 300Hz lateral + 9d B . . . . . . . . . . . . . . . . . .  0 .7% 
D istort ion  300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . . . 2 .8% 
High freq uency waveform qua l i ty . . . . . . . . . . . . . good 
Mid band i n termod u lat ion (1 kHz + 1 .5kHz) . . . . . . . . . . . .  3 .8% 
HF i ntermodu lat ion ,  pu lsed 1 0kHz, 24cm/sec peak . .  . . 0.2% 
P i n k  Noise i n termodu lat ion ,  

1 2kHz,  1 6kHz, 20kHz . . .  . . . . . . . . . . . .  3 % , 6 .4 % , 6.6% 
Typical price ( inc VAT) . .  . .  . . . . . . . . . . . . .  £28 when reviewed, now £34 
Replacement stylus cost inc VAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . £1 9 .50 

20 Hl 5o() 1 00  200 

Frequency response, re/ output and separation rei OdB 
(1 m Vlcmlsec) (dotted curve 400pF: separation see text). 

1 kHz squarewave 



CO CO Mirage 
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B u i l t  b y  S u pex to Osawa' s spec i f icat i o n ,  t h e  
i nternal  com po n e n t  parts of t he Mirage do n o t  
i n  fact para l l e l  t h e  A s a k  as he has been 
r u m o u r e d ,  a l t h o u g h  t h e r e  are c e r t a i n  
s i m i l ar i t ies  - for exa m p l e ,  t h e  a l u m i n i u m  
a l l oy cant i l ever a n d  e l l i pt i ca l  d i am o n d .  The 
d i amond f i tted to t h e  '60L measu red 8 x 1 81' m  
w i t h  t h e  sca n n i ng rad i us a t r i f l e  l arge, b u t  t h e  
s hape, po l i s h  and a l i g n ment were a l l  very f i ne .  
Not surpr i s i n g l y  in  v i ew of i t s  lower  cost,  the 
q ua l ity of asse m b l y  was not q u ite to t h e  Asak 
standard.  

We t r ied two sam p l es ,  one w i t h  a s l i g h t l y  
offset cant i l ever a n d  the other exh i b i t i n g  
poorer separat ion  t h a n  t h at i l l u st rated o n  t h e  
g ra p h .  I n  freq uency response,  t h e  '60L d rooped 
by 2d 8 from 1 00 H z  to 2kHz,  then recovered 
g e n t l y  in the t reb le  range.  C h a n n e l  separat i o n  
w a s  potent i a l l y  very good , t h o u g h  w i t h  t h e  
anomaly at 7kHz w h i c h  i s  ch aracter ist i c  of  
S u pex cart r i d g e s .  Measu red t rackab i l i ty  was 
a lso fa i r ly  good,  with d i stort i o n  moderate.  The 
fast squarewave r i set i m e  and c lean cutter  
r i n g i n g  c o n f i rmed the res ponse meas u re
ments ,  show i n g  a smooth o u t p u t  ext e n s i o n  to 
beyond 50kHz.  

Possess i n g  a med i u m-to-low com p l i ance,  
the '60L s u ited a wide range of arm mass,  and 
damping wo u l d  be a n  adva ntage.  

Rated as very good o n  a u d i t i o n ,  t h i s  
cartr idge d i d  to some extent  sou nd s i m i l a r  to 
the Asak.  S l i g h t l y  r i c h e r, the bass l o s t  
somet h i n g  i n  def i n i t i o n  w h i l e  t h e  t r e b l e  w a s  a 
t r i f l e  coarser, w i t h  poorer i n tegrat i o n .  M i d
range deta i l  a n d  stereo depth were s i m i l a r l y  
g o o d  - h a l l marks of t h e  best prod ucts from 
t h e  Su pex factory. 

With a m i l d  reservat ion concer n i n g  poss i b l e  
q u a l ity var iat i o n s ,  t h e  Mirage OS-60L i s  warmly 
recommended,  and i t  s h o u l d  be borne i n  m i n d  
t hat t h e  more ex pensive Mirages m ay not 
necessar i l y  offer a s i g n i f icant  i m provement 
over  the ' m us i c a l '  ba lance of th is  mod e l .  

Cartr idge type a n d  weight  . . . . . . . .  low output moving co i l 6.8g 
Est i m ated dynamic com p l iance at 1 0Hz 1 5cu( x 10 -• cm/dyne) 
Specif ied downforce: 1 .5 to 2 . 1 g  . . . . . . . . . . . . . .  tested at 2.0g 
L F  resonance i n  test arm 

(M ission 774, 5.5g me + cart) . . . . . . . . . . .  + 1 1 .5d8 at 1 i .3Hz 
Sensit iv i ty at 1 kHz . . . . . . . . . . . . . . .  0.04mV/cm/sec 
Re lative output (Od B = 1 mV/cm/sec) . . . . . . . . . . .  - 27.2d 8 
Subjective sound qua l ity . . . . . . . . . . .  very good 
Recommended loading . . . . . . . . . . . . . . . . . . . . . . . .  5·500 ohms 
Recommended arm mass . . . . . . . . . . . . .  . . . . . . . . . . . .  5·1 6g 
Recommended arm damping . . . . . . . . . . . . . . . . .  he lp fu l  
Cartr idge co i l  resistance . . . . . . . . . . . . . . . . . . .  2 ohms 
I n duced h u m  leve l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Sty lus type . . . . . . . . . . . . . . . .  fixed, e l l i pt ica l  (naked), or iented 
F i n ish  and a l i g nment . . . . . . . . . . . . . . . . . . . . . .  both very good 
Tip geometry . . . . . .  8 x 1 8�m. true e l l i pt ical  stone of low mass 
H F  resonance (t i p  mass/v iny l )  . . .  >50kHz ( + 4dB on ly  at 50kHz) 
Freq uency response (30Hz-20kHz) . . . . . . . . . .  + 2.3d8, - 1 . 1  d B  
Frequency response, m i d band ( 1 00Hz-5kHz) . . .  + 1 .5d 8, - 1 d B  
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . .  32d B, 37d8, 28d 8 
Channe l  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . . . . . .  OdB, u.8d 8 
Trackabi l i ty,  300Hz vert ical  + 1 2d 8  . . . . . . . . . . . . . . . . . . . .  1 .2g 
Trackabi l ity, 300Hz lateral + 1 5d B . . . . . . . . . . . . .  . . . .  1 .8g 
Trackabi l ity, 300Hz l ateral + 1 8d B  ( 'Supertrack') . . . . .  2.7g 
D istort ion ,  300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . .  3 .2% 
Distort ion ,  300Hz latera l  + 9d 8 . . . . . . . . . . . . . . . . . . .  0 .5% 
H ig h  freq uency waveform q u a l ity . . . . . . . . . . . . . . . .  fa ir ly good 
M idband i ntermodu lat ion ( 1 kHz + 1 .5kHz 24cm/sec) . . . .  3% • 

H F  i ntermodu lat ion (pu lsed 1 0kHz, 24cm/sec peak) . . . .  0 .37% 
Pink noise i ntermodu lat ion ,  

1 2kHz, 1 6kHz, 20kH z . . . . . . . . . . . . . . . . .  1 . 1  % ,  2 % , 3% 
Typica l  sel l i n g  p r ice  i n c  VAT . . . . . . . . . . . . . . . . . . . . . . . . . .  £99 
Rep lacement stylus  cost i n c  VAT . . . . . . . . . . . . . . .  £55 
• Some mistracki ng ,  2% at 1 7cm/sec 
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H i g h ly rated i n  o u r  f i rst Cartridges i ssue over 
two years ago, t h i s  m o d e l  i s  st i l l  pop u l a r  and is 
f u l ly retested here. A n  i n d u ced-mag net des i g n  
of  moderate com p l i a n c e ,  i t  i s  f a i r l y  to lerant  
and rob u s t ,  a n d  w i l l  wor k  with  a wide ran g e  of 
a r m s .  St r i c t l y  speaki n g  some arm dam p i n g  
wo u l d  i m p rove t h e  performance,  b u t  con
s i d e r i n g  the p r i ce l e v e l  i n vo l ved t h i s  is  
somet h i ng of a n i cety.  Tested at 1 .4g ,  the 
res u l t s  s u g gested a perfo r m a n c e  i m provement  
i f  t rac ked at 1 .6 to 1 .8 g ,  w h i c h  i s  q u i te 
sat i sfactory i n  v i ew of the 7 .5  x 1 81' m  sty l u s .  
T h e  t i p  i s  i n  fact a pseu do-el l i pt i c a l  form o f  
good f i n i s h ,  b u t  offer i n g  l i t t l e  adva ntage over a 
s p h e r i c a l  t i p  - a n d  a l t h o u g h  t h e  cart r i d g e  
d es i g n  i s  wort h y  of a b e t t e r  sty l u s ,  converse l y ,  
f i t t i n g  a g o o d  s p h e r i c a l  wo u l d  e n a b l e  a p r i c e  
red u c t i o n  to be m a d e .  

S l i g h t l y  r i c h  a n d  ' d u l l ' ,  t h e  f req u e n c y  
res ponse w a s  n o n e t h e l e s s  very smooth a n d  a 
g ood standard of c h a n n e l  spearat i o n  was 
ach i eved , st i l l  meas u r i n g  25d B at 1 0k H z .  
D i stort i o n  leve l s  w e r e  v e r y  low except at t h e  
h i g hest f req u e n c i e s  w h ere t rac i n g  g eomet ry 
l i m i ted t h e  perfo r m a n c e ,  w h i l e  t rackab i l i ty  was 
a l s o  g ood as was t h e  26kHz t i p  mass 
reso n a n c e  (co n s i d e r i n g  t h e  p r i ce),  t h e  s q u a re
wave s h ow i n g  a s l i g h t l y  ' s low'  but we l l  
b a l a n ced ch aracte r i st i c .  

On a u d i t i o n  t h e  p a n e l  were somewhat u n e n 
t h u s i as t i c  and y e t  c o m p e l l ed t o  award decent 
m a rks i n  t h e  absence of s i g n i f i c a n t  f l aws in  
t h e  reprod u ct i o n .  M i l d stereo d e p t h  and detai l 
l o s s  were n o t e d ,  p l u s  a b l a n d ,  ' s leepy'  
c h aracter w i t h  on ly  average bass def i n i t i o n ,  
and yet t h e  sou n d  w a s  rel axed and v i ce-free. 
Set ag a i n st pr ice ,  the performance was t h u s  
good e n o u g h  to warrant  recom m e n d at i o n .  

Cartr idge type a n d  weight  . . . . . . . . . . . . .  i n duced magnet, 6.0g 
Est i m ated dynamic compl iance at 1 0Hz 1 5cu(  x 1 0 - ' cmldyne) 
Specif ied down force: 0.75 to 1 .5 . . . . . . . .  . . .  tested at 1 .4g 
L F  resonance in test arm 

(M iss ion 774, 5.5g me + cart) . . . . . . . . . . . . . .  + 1 4d B  at 1 2 Hz 
Sensit iv ity at 1 kHz . . . . . . . . . . . . . . . . . . . . . .  0.8mV/cm/sec 
Relat ive output (Od B = 1 mV/cm/sec) . . . . . . . . . . . . . . . . . .  - 2d B 
Subjective sound qua l ity . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·J!OOd 
Recommended load i n g :  47K ohms p l u s  275 pF tested at 2.0 p F  
Recommended arm mass . . . . . . . . . . . . . . . . . . . . . . . . . .  6· 1 8g 
Recommended arm damping . . . . . . . . . . . . . .  would be he lpfu l  
I n d u ced h u m  leve l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty l u s  type . . . . . . . .  detachable ,  shank mount 'e l l i pt ica l '  spec. 

8 x 1 � m  
F i n ish  a n d  a l i g nment . . . . . . . . . . . . .  good f i n ish a n d  a l ignment  
T ip  g eometry . . . . . . .  7 .5 x 1�m.  but of  pseudo-e l l i pt ical  form,  

5 1 ' cone ang le  
HF resonance ( t ip  mass/v iny l ) . . . . . . . . . . . . . . . . .  26kHz 
Freq uency response, wideband (30Hz-20kHz) + 1 .5d B, - 1 .5d8 
Frequency response, m i d  band (1 00Hz-5kHz) . . .  + 0 .5d8,  - 1 d 8  
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . . . .  29d 8, 30d 8, 25d8 
Channe l  d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . . . . .  0 .8d8,  0 .6d8 
Trackabi l ity, 300Hz vert ica l  + 1 2d B  . . . . . . . . . . . . . . . . .  1 .0g 
Trackabi l ity, 300Hz l ateral + 1 5d 8  . . . . . . . . . . . . . . . . . . . . .  1 .3g 
Trackabi l i ty, 300Hz lateral + 18d8 ( 'Supertrack') . . . . . . . . .  1 .8g 
Distort ion ,  300Hz vert ica l  + 6d8 . . . . . . . . . . . . . . . . . . . . .  1 .8 %  
Distort ion ,  300Hz lateral + 9d 8 . . . . . . . . . . . . . . . . . . .  0.28% 
H i g h  frequency waveform qual i ty  . . . . . . . . . . . . . . . .  fair ly good 
M i d band i ntermod u lat ion (1 kHz + 1 .5kHz 24cm/sec) . . . . .  2 .8% 
HF i ntermodu lat ion (pu lsed 1 0kHz, 24cm/sec peak) . . . .  1 . 5% 
P ink  no ise i ntermod u lat ion ,  

1 2kHz, 1 6kHz, 20kHz . . . . .  . 
Typ ica l  sel l i n g  price i nc  VAT . . . .  
Repl acement sty lus  cost inc  VAT . 
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V 

H av i n g  been d i sa p p o i nted l ast year w i t h  t h e  
performance of t h e  95EJ, we were p l eased t o  
f i n d  t h i s  9 7-ser ies  m o d e l  d o i n g  rat h e r  better 
t h i s  t i m e .  At the outset,  however, cert a i n  
problems a r e  apparent :  a moderate l y  h i g h  
com p l iance cart r i d g e ,  i t  i s  u n fort u n at e l y  best 
s u ited to low-med i u m  mass tonearms,  w h i c h  
a r e  l i ke l y  to be o u t  of i ts  l o g i ca l  p r i ce-mat c h i n g  
b racket . l t  a l s o  demonstrated a s h a r p  reson
ance r ise w h i c h  was fo u n d  to be l i t t l e  affected 
by the attached d a m per, i t  was f a i r l y  c r i t i c a l  of 
e lect r i c a l  load i n g ,  w i t h  250 p F  as the o pt i m u m  
va l u e  i n  o u r  o p i n i o n .  T h e  o u t p u t  was h owever 
healthy, w i t h  good h u m  rej ect i o n .  Des p i t e  i t s  
l ow pr ice ,  t h e  sty l u s  c o u l d  h ave b e e n  better, a s  
exam i n at i o n  s howed i t  to  b e  a re lat ive ly  
m assive m et a l - s h a n ked stone of j u st fai r 
po l i sh and a l i g n me n t .  Possess i n g  a pseudo
e l l i pt i c a l  g r i n d ,  t h e  contact reg i o n  was v i r t u a l l y  
spher ica l  at a 1 8J.1 m  rad i u s .  

The freq uency res ponse was very smoot h ,  
fa l l i n g  g e n t l y  w i t h  freq u e n cy to - 2.5d B ,  
20kHz, w h i l e  ba lance a n d  separat i o n  were bot h 
reaso n a b l y  good.  At a 2g down force t here was 
a h u g e  t racki n g  reserve, and the com p l i ance 
cou l d  t h e refore h ave been red uced to good 
effect ,  better  s u i t i n g  pop u l ar tonearms.  The 
d i stort i o n  at 300H z  l ateral  was a t r i f l e  h i g h  but 
t h e  other res u l t s  were al l  s u r p r i s i n g l y  good , 
con s i d e r i n g  t h e  state of t h e  sty l u s.  

· Rated a comfort a b l e  ' good ' o n  t h e  l i sten i n g  
tests t h e  sou n d  was i n  fact except i o n a l  f o r  t h e  
pr ice .  Des p i t e  be i n g  o n  t h e  d u l l  a n d  ' t h i ck' s i d e  
o f  n e u t ra l i ty, t h e  cart r i d g e  nonethe less found 
favo u r; i t s  t rack i n g  was sec u re ,  and stereo 
p resentat i o n  reason ab le ,  w i t h  c l ar i ty  good and 
the overa l l  sound u nfat i g u i n g .  Deta i l loss over 
and above the ' r i c h '  ba lance was apparent  i n  
t h e  t reb l e ,  b u t  t h i s  was not too s e r i o u s .  

At t h e  p r i ce t h e  97EJ can be recom m ended 
without hes i tat i o n .  Desp i te  i t s  low pr ice,  the 
correct arm a n d  e l ectr ica l  matc h i n g  s h o u l d  be 

c:o observed to obta i n  the best res u l t s ,  and if 
(Q S h u re were o n l y  to i nc rease the d a m p i n g  

act i o n ,  red uce t h e  com p l i a n c e  a n d  i m p rove t h e  
t i p ,  i t  co u l d  be even bette r !  
Cartr idge type a n d  mass . . moving may< 1et ,  6.4g 
Est i m ated dynamic compl iance at 1 0Hz 28cu( x 1 0  - • cro/dyne) 
Spec i f ied down force: range 1 .5g to 3g . . . . . . . . .  tested at 2.0g 
LF resonance i n  test arm 

(SM E 1 1 1 , 6g me + cart) . . . . . . . . . . . . .  + 1 5d B at 9Hz' 
Sensit iv i ty at 1 kHz . . . . . . . . . .  0.85mV/cmlsec 
Relative output  (Od B = 1 mV/cm/sec) . . . . . . . . .  - 1 .5d B 
Subjective sound qua l i ty  . . . . . . . . . . . . . . . . . . good 
Recommended :oad i n g  . . . . . . . . . . 47Kohms p l u s  200-300p F  
Recommended arm mass . . . . . . . . .  3·1 Og 
Recommended arm damp ing  . . . .  some (cartridge damper 

less effect ive than H E) 
Cartr idge co i l  res istance/ inductance . . . . .  1 550 ohms,  700 m H  
I n d u ced h u m  level . . . . . . . . . . . . . . . .  very good 
Sty lus  type and spec . . . . .  detachable ,  l arge shank mount  

e l l i pt ica l ,  spec 1 0  x 1 a;, m  
F in ish  and a l ignment . . . . . . . .  both on ly  fair  
T ip  geometry . . .  pseudo-e l l i pt ica l ,  effective contact 1 8  x 1 a;, m  
H F  resonance (t i p  m ass/v i nyl) . . . . . . . . . .  i ndeterm i nate 
Freq uency response 30Hz-20kHz . . . . . . . . .  + 0.5,  - 2.5d B 
Freq uency response 1 00Hz-5kHz . . . . . . . .  + 0.5, - 1 .5d B 
Stereo separat ion ,  1 00Hz,  1 kHz,  1 0kHz . 23d B, 25d B, 26d B 
Channel  d i fference at 1 kHz, 1 0kHz . . . . . . . . . . . .  0.8d B, 0 . 1 d B  
Trackab i l i ty 300Hz lateral ± 1 5d B  . . . . . . . . . . . . . . .  0.9g 
Trackab i l ity 300Hz vert ica l  ± 1 2d B  . . . . . . . . . . . . . . . . . . .  0.7g 
Trackab i l i ty 300Hz lateral + 18dB ( 'Su pertrack') . . .  1 .3g 
D istort ion 300Hz lateral + 9d B . . . . . . . . .  0 .7% 
D istort ion  300Hz vert ica l  + 6d B . . . . . . . . . . . . . . . . . . . . . .  2 .7% 
H igh  frequency waveform qua l ity . . . . . .  fa i r ly good 
Mid band i n termod u l at i o n  

(1 kHz + 1 .5kHz 24cmlsec) . . . . . . . . . . . . . . . .  1 .8 %  
H F  i n termod u l at ion ,  p u l sed 1 0kHz,  24cm/sec peak . . . . .  0 .37% 
P ink  Noise i n termod u l at i o n ,  

1 2kHz, 1 6kHz,  20kH z . . . . . . . . . . . . . . .  1 .4 % ,  3.5 % ,  8 .0% 
Typical price ( inc VAT) . .  . .  . . . . . . . .  £26 when reviewed, now £30 
Replacement stylus cost inc VAT . .. . . . . . .  £ 1 6  
't1 2dB with stabiliser 
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1 kHz squarewave (ignore ultrasonic cutter ringing) 

REVISED A N D  R E P R I N T E D  

'vT 
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To some deg ree t h e  m o d e l s  i n  t h e  M97 ser ies  
m ay be reg arded as vers i o n s  of t h e  V15/ V b u t  
w i t h o u t  t h e  h i g h  freq u e n cy ant i -reso n a n c e  
d a m p e r  i n  t h e  c a n t i l ever asse m b l y. The SC39 
' p rofes s i o n a l '  c a rt r i d g e  is a l so c losely re l ated , 
but  has a sty l u s  g u ard system s u bst i t u ted for  
t h e  9 7's dam per brush.  The vers i o n  rev iewed 
h e re carr ies the H E  suff ix which in S h u re's 
term i n o l og y  d e n otes a ' h y pe r-e l l i pt i c a l '  sty l u s , 
t h e  spec i f icat i o n  d e f i n i n g  a form of l i n e  con
tact . As with the V1 51/IHE (see s u m ma ry 
rev iew) ,  t h e  n aked ron d e l  sty l u s  p roved to be of 
good q u a l i ty and f i n i s h  with essen t i a l l y  
e l l i p t i c a l  ra d i i  8 x 1 8 u m ,  a l t h o u g h  s o m e  
swee p i n g  o f  t h e  major  rad i u s  provided a l i t t l e  
contact exten s i o n .  T h e  stone was h owever a 
l i t t l e  offset i n  i t s  m o u n t i n g  on t h e  cant i l ever ,  
though t h e  g r i n d  s y m m e t ry was better  than for 
the V15 sam p l e .  C r i t i c a l  of e l ec t r i c a l  load i n g ,  
350 p F  was preferred.  Low mass arms wo u l d  be 
a necessity but for  the effective d a m pe r  b r u s h .  

The f req u e n cy response w a s  very smooth i f  
s l i g h t l y ' r i c h '  i n  b a l a n c e  a n d  t h e  g o o d  
u n i fo r m i t y  a n d  h i g h  freq uency contro l  was 
shown by the w e l l - d a m ped s q u a rewave re
sponse. Stereo separat i o n  was to a very good 
standard at a l l  f req u e n c i es ,  w h i l e  d i stort i o n s  
were wel l -co n t ro l l e d  a n d  t racki n g  exe m p l ary.  

Rated 'good'  o n  sound q u a l i ty, t h i s  was a 
f i ne res u l t  for t h e  p r i c e  a n d  probably t h e  best 
yet for a Sh u re c a rt r i d g e  in t h i s  ptJ b l i c at i o n .  
Cr i t i c i sed f o r  a s l i g h t l y  d u l l ed ' d ead' freq u e n c y  
ba lance and a s u s p i c i o n  of h a rd ness on s t r i n g  
t o n e ,  t h e  s o u n d  g rew o n  many pane l i st s  d u r i n g  
t h e  sess i o n s .  i t  exh i b i ted a g e n e ra l l y  c l e a r  a n d  
even performance w i t h  re l axed t rac k i n g ,  a n d  
c o h e r e n t  and p rec i s e  stereo i m ag i n g .  

A t  t h i s  p r i ce l ev e l  t h e  d a m per  was fe l t  to  be a 
wort h wh i l e accessory i n  terms of arm compat i 
b i l i ty, and t h e  overa l l  performance - both 
tech n i ca l  and s u bject ive - was very  good . 

Stereo separat i o n  was f i n e  for a mov i n g  
m a g n et d es i g n  a n d  w o u l d  appear to corre l ate 
with t h e  good stereo i m age depth we observed.  
S h u re's p r i ce-v- p e rf o r m a n c e  e q u a t i o n s  are 

c u rrent l y  prod u c i n g  good res u l t s ,  a n d  t h e  
9 7H E  c a n  be recom m e n d e d .  
Cartr idge type a n d  mass . . . moving magnet ,  6.4g 
Est i m ated dynamic compl iance at 10Hz 35cu( x 10 - • c m/dyne) 
Spec i f ied down force: range 0.75g to 1 .5g . . . . . .  tested at 1 .25g 
LF resonance in test arm 

(SM E 1 1 1 , 6g me + cart) . . .  + 1 0d B at 7.9Hz' 
Sensit iv i ty at 1 kHz . . . . . . . . . . . . . . . . . . . . . . . . .  0.9mV/cm/sec 
Relat ive output  (Od B = 1 mV/cmlsec) . . . . - 1 .0d B 
S u bjective sound qua l ity . . . . . . . . . . . . . . . . . . . . . . .  good 
Recommended load i n g  . . . 47Kohms p l u s  200-300p F  
Recommended arm mass . . . . . . . . . . . . . . . .  3 - 12g 
Recommended arm damping . . . cartr idge damper f itted 

(recommended) 
Cartr idge coil res istance/ inductance . . . .  1 550 ohms,  700mH 
I n duced h u m  leve l  . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty l u s  type and spec . . . . detachable,  Shure hyper-e l l ip t ic ,  

naked,  spec 5 x l i n e  �m 
F i n i s h  and a l i g n ment . . . . . . .  good  f i n i s h ,  fa i r l y  good mount ing  
T ip  geometry . . . . . . . . . .  essent ia l l y  a wel l-formed e l l ip t ica l ,  

contact 8 x 1 a;,m 
H F resonance (t i p  mass/v iny l )  . . . . . . . . . . . . . . . .  i n determ i n ate 
Frequency response 30Hz-20kHz . . . . . . . . . . . . . . .  + 1 , - 2.3d B 
Frequency response 1 00Hz-5kHz . . . . . . . . . . . . . . . . . . . . .  ± 1 d B  
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . .  28d B, 34d B, 35(av)d B 
Channe l  d i fference at 1 kHz, 1 0k H z  . . . . . . . . . . . . 0.8d B, 0.8d B 
Trackabi l i ty 300Hz lateral ± 1 5d B , . . . . . . . . . . . . . .  0.9g 
Trackab i l ity 300Hz vert ical  ± 1 2d B  . . . . . . . . . .  0.8g 
Trackab i l i ty 300Hz lateral + 1 8d B  ( 'Supertrack') . . . . .  1 .25g 
D i stort ion  300Hz lateral + 9dB . . . . . . . . . . 0 .5% 
D i stort ion 300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . .  2 .9% 
H ig h  frequency waveform qual i ty . . . . . . . . . . . . . . . . . . . .  good 
Mid band in termod u lat ion (1 kHz + 1 .5kHz 24cm/sec) . . . .  1 .5 %  
H F  i n termod u lat ion ,  p u l sed 1 0k H z, 24cm/sec peak . . . . .  0 .25% 
Pink No ise i n termod u l at ion ,  

1 2kHz, 1 6kHz,  20kHz . . . . .  _ .  . . . .  0 .6 % ,  1 .2 % ,  4 .0% 
Typical price (inc VAT) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £42 
Replacement stylus cost inc VAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £25 
'6dB @ 9Hz with damper :�OF=ff-'4-=�t=t±t� \ -� 
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(1 m Vlcmlsec) 

1 kHz squarewave (ignore ultrasonic cutter ringing) 



S u p p l ied to Hi- Fi Choice j u st i n  t i m e  for t h e  
com p l ete a u d i t i o n i n g  and a n  emergency l a b  
t e s t  t h e  brand new V rep resen t s  a m a j o r  effort 
o n  the part o f  S h u re to recapt u re a l arger  share 
of t h e  ' q u a l i ty '  m a rket. W i t h  a t i p  reso n a n ce at 
38kHz (o u r  est i m ate), mov i n g  mass has been 
red uced compared w i t h  the V1 5 IV by the use 
of a spec i a l  ' t h i n wa l l '  bery l l i u m  cant i l ever and 
s m a l l e r  stone,  t h e  l atter  hyperel l i pt i c a l  but 
with i m p roved ' M asar'  pol i s h  over t h e  contact 
reg i o n .  Meas u r i n g  5 x 1 8J.I m ,  t h e  t ip rated as a 
good- q u a l i ty t rue e l l i pt i c a l .  

A m ed i u m-co m p l iance des i g n ,  t h e  V15 V 
obvi ates n eed for a low m ass arm or for arm 
d a m p i n g  by the i n b u i l t  stab i l i se r, s i m i l a r  to 
t h at used o n  t h e  I V. The cart r i d g e  i s  c l a i med to 
be f ree from e lect r ica l  load i n g  effects,  b u t  t h i s  
w a s  n o t  w h o l l y  t r u e  a s  m ay be seen from t h e  
response g ra p h s .  T h e  t re n d  w a s  very f l at t o  
1 0k H z ,  a bove w h i c h  a s i g n i f i ca n t  ro l l off 
occu rred with a capacitance of 450p F. U s i n g  
1 50 p F, t h e  fa l l w a s  more g e n t l e  b u t  com
m enced at 5kHz, t h i s  c lear ly  in ag reement w i t h  
t h e  ro u nded s q u a rewave response.  The very 
g ood separat ion  was m a i n t a i ned r i g h t  across 
the b a n d ,  a l o n g  w i t h  the c h a n n e l  ba l ance.  As 
m i g h t  be expected from past masters of t h e  
c raft ,  t h e  t rackabi l i ty  and t h e  c o m p l e m entary 
d i stort ion res u l ts  were very f i n e .  

Aud i t i o n i n g  u s i n g  300 p F  p l aced t h e  V i n  t h e  
' very g o o d '  category. Dyn a m i c s  w e r e  wel l 
port rayed w i t h  a good sense of a m b i e n ce and 
depth .  l t  was h i g h l y  c o n t ro l l ed as wel ! as 
secu re, w i t h  c o n s i ste n t l y  low s u rface n o i se,  
w h i l e  i n st rumenta l  deta i l  a n d  a rt i c u l at i o n  were 
very good, w i t h  an absence of the t ra d i t i o n a l  
mov i n g - m a g n et m i d  h a r d n e s s .  S l i g ht l y  d u l led 
in t h e  t re b l e, t h e  V a l so lacked a touch of 
power and depth in the bass but n e i t h e r  aspect 
was c o n s i dered ser ious.  Its s l i g h t  l ack of 
p rec i s i o n  and transparency was we l l  coun
tered by a n  easy,  rel axed conf idence, and i t  
c a r r i e s  a f i r m  recom mendat i o n .  

Cartridge type a n d  weight  . . . . . . . . . . .  movi ng magnet ,  6.5g 
Est imated dynamic compl iance at 1 0Hz 27cu( x 1 0 - ' c m/dyne) 
Spec if ied down force: 0.75 to 1 .25g . . . . . . . . . . . .  tested at 1 . 1 g  
LF resonance i n  test arm 

(M ission 774, 5.5g me + cart) . . . . . . . .  + 1 1 d B  at 9 .0Hz 
Sensit iv ity at 1 kHz . . . . . . . . . . . . . . . . . .  0 .71  mV/cm/sec 
Rel ative output  (Od B = 1 mV/cm/sec) . . . . . . . . . . . . . . . . . .  - 3dB 
Subjective sound q u a l ity . . . . . . .  very good 
Recommended load ing :  47kohms plus 250pF . tested at 1 50pF 
Recom mended arm mass . . . . . . . . . .  4· 1 4g 
Recommended arm damping  . . . . . . . . . . . . . . . . . .  not req u i red 
Cartr idge co i l  resistance/ ind uctance . . . . . . .  950ohms,  330m H 
Ind uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty lus  type detachable ,  n aked, ' Hyper E l l i pt ica l '  spec, 5 x 38�m 
F in ish and a l i g n ment  . . . . . . both good, i m p roved po l ish  on 

contact rad i i  
T i p  geometry . . . . . . . . . 5 x 1 8�m. VHY wel l  shaped e l l i pt ica l  
HF resonance ( t ip  mass/v iny l )  . . . . . . . . . . . .  est i m ated 38.5kHz 
Frequency response,  wideband (30Hz-20kHz) . .  + 0 .2dB,  - 3dB 
Frequency response, m i d  band (1 00Hz-5kHz) . + 0.2dB, - 0.6d B 
Stereo separat ion ,  1 00Hz, 1 kHz, 1 0kHz . . . . .  28d B,  3 1 d B ,  28dB 
Channel d i fference, 1 kHz, 1 0kHz . . . . . . . . . . . . . . .  0.2dB, 0 .2dB 
Trackabi l i ty ,  300Hz vert ical  + 1 2d B . . . . . . . . . 0.6g 
Trackabi l i ty ,  300Hz l ateral + 1 5d B . . . . . . . . . . . . . . 0.6g 
Trackab i l i ty ,  300Hz lateral + 18dB ( 'Su pertrack') . .  . . . . . .  1 .0g 
D istort ion ,  300Hz vert ical  + 6dB . . . . . . . . . . . . .  2 .2% 
D istort ion ,  300Hz l ateral + 9dB . . . . . . . . . . . . . . . . . . . . .  0 .38% 
H ig h  freq uency waveform qua l i ty  . . . . . . . . . . . . . . . . . . . . .  good 
Mid band i ntermod u l at ion  ( 1 kHz + 1 .5kHz 24cm/sec) . . . . .  3 .0% 
H F i ntermod u lat ion (pu lsed 1 0kHz, 24cm/sec peak) . . . .  0 .35% 
Pink noise i ntermod u lat ion ,  

1 2kHz,  1 6kHz,  20kHz . . . . . . . . . . . . . . . . . . .  1 .0 % ,  2 .2 % ,  4 .8% 
Typical price ( inc  VAT) . . . . . . . . . . . . . . . . . . . . . .  £ 1 25 when reviewed, now £1 1 5  
Replacement stylus cost inc VAT . . .  . . . . . . . . . . . . . . . . . . . . . . . .  £53 
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D R E P R I NTED 

Sup ex
Russ Andrews Turntable Accessories, Edge Bank House, Skelsmergh ,  

The 901 i s  revi ewed here in  i t s  latest form w i t h  
t h e  ' v i t a l '  sty l u s .  A l t h o u g h  i n  t h e  p a s t  i t  h a s  
b e e n  regarded a s  t h e  'weaker brot her '  of  t h e  
r a n g e ,  t h e  res u l t s  f r o m  t h e  tests o n  o u r  l atest 
s a m p l e s  s u ggest t h at its perfor m a n ce now· 
s u rpasses t h at of t h e  900. Represe n t i n g  t h e  
h i g h  o u t p u t  vers i o n  of t h e  900, t h e  expres s i o n  
' h i g h  o u t p u t '  re lates o n l y  to m ov i n g  coi l 
d es i g n s ,  a n d  a f a i r l y  s e n s i t ive p rea m p l i f i e r  
(m i n i m u m  2mV s e n s i t iv i ty) wi l l  be req u i red f o r  
f u l l  a m p l i f i c at i o n .  

T h e  sty l u s  a c h i eved t h e  s a m e  exem p l ary 
s t a n d a rd as the other S u pexes, w h i l e  t h e  
f req u e n c y  response d i p  w a s  h e l d  t o  j ust 1 d B, 
a n d  t h e  t re b l e  l i ft to + 2 d B .  A wel l -dam ped t i p  
mass reson a n c e  i s  i n d i cated b y  t h e  m i n i ma l  
lead i n g  e d g e  r i n g i n g  o n  t h e  s q u a rewave, t h e  
c l e a r l y  d i s p l ay e d  c u t t e r  r i n g i n g  m e r e l y  
d e m o n s t rat i n g  t h e  cart r i d g e's w i d e  b a n d w id t h .  
Stereo separat i o n  w a s  outsta n d i n g  a n d  f ree o f  
t h e  7 k H z  prob lem associ ated w i t h  l o w  o u t p u t  
S u pexes, a n d  at a recommended 2g d o w n  force 
i t  a l most  m a n aged t h e  ' S u pert rack', a n d  h e l d  
o n  t h ro u g h o u t  a l l  t h e  ot h e r  tests,  a l t h o u g h  t h e
m i d  i n termod u l a t i o n  w a s  n o t  f a r  f r o m  f a i l u re .  

R a t e d  ' v e r y  good'  o n  t h e  l i sten i n g  tests,  
f am i ly s i m i l a r i t ies with t h e  900 were c lear -
t h e  r i c h  d o w n - t i l t e d  b a l a n c e  l e n d i n g  a 
' w e i g hty '  i m p ress ion (see a lso Koetsu) .  Stereo 
i ma g i n g  was notab ly  t ranspare n t  w i t h  f i n e  
d e p t h  a n d  p rec i s i o n ,  and desp i te  t h e  ' l a i d  
back' b a l a nce,  deta i l  w a s  wel l  presented w i t h  
s u rface n o i s e  and c l i cks s ubd ued.  A h i n t  o f  
coarseness w a s  however apparent o n  d i ff i c u l t  
end-of- s i d e  passages,  and t h e  ext reme t re b l e  
c o u l d  s o u n d  a l i t t l e  t h i n  and w i s py. 

T h e  f i r s t  s a m p l e  of t h e  90 1 r e c e i v e d  
exh i b i ted poor c h a n n e l  ba lance - not a n  
u nc o m m o n  f a u l t  w i t h  t h e  h i g h  o u t p u t  movi n g 
co i l  m o d e l s  - a n d  w a s  rej ected accord i n g l y. 
B u t  i t s  re l at ive ly  h i g h  pr ice ,  a n d  on t h e  
a s s u m p t i o n  t h at g o o d  90 1 s  a c h i eve t h e  
standards s e t  b y  the second s a m p l e  tested 
above, the cartr idge is clearly worthy of 
recom m e n d a t i o n ;  i t s  versat i l e  e l e c t r i c a l  and 

physical  compat i b i l i t y  represent strong po i nt s  
i n  i t s  favo u r. 
Cartridge type and mass . . . . . . . .  h i g h  output moving coi l ,  9 .5g 
Esti mated dynamic com p l i ance at 1 0Hz 1 2cu( x 1 0  -' cm/dyne) 
Specified down force: range 2.0g to 2.5g . . . . . . .  tested at 2.2g 
L F  resonance i n  test arm 

(SM E  1 1 1 ,  6g me + cart) . . . . . . . . . + 1 1 d B  at 1 2.5Hz  
Sensit iv i ty at 1 kHz . . . . . . . . . . . .  0.33mV/cm/sec 
Relative output (Od B = 1 mV/cm/sec) . . . . . . . . .  - 8.5d B 
Subjective sound qua l i ty . . . . . . . . . . . . . . . . . . . . .  very good 
Recom mended load i n g  . . . . . . . .  47Kohms plus uncrit ical p F  
Recommended arm mass . . . . . . . . . . . . . . . . . . . . . . .  1 2·20g 
Recommended arm damp ing  . . . . . . . . . . . . . . . . . . marg i n a l  
Cartridge c o i l  res istance/ ind uctance . .  8 0  o h m s ,  neg l i g i b l e  m H  
Ind uced h u m  level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Sty lus  type and spec . .  f ixed,  n aked, oriented, ' s u per e l l i pt ica l ' ,  

spec 8x 20�m 
F in ish  and a l i g nment . . . . . . . . . . . . . . . . . . . . . . .  both exce l l e n t  
T ip  geometry . . . . . . .  exem p lary t r u e  swept e l l i pt ica l ,  7 x 20�m 
H F resonance (t ip mass/v iny l )  . . . . . . . . . . . . . . . . .  above 40kHz 
Freq uency response 30Hz-20kHz . . . . . . . . . .  + 2,  - 1 d B  
Frequency response 1 00Hz-5kHz . . . . . . . . . . . . . . . . . . . . .  ± 1 d B  
Stereo separat ion ,  1 00Hz,  1 kHz, 1 0kHz . . . . .  3 1 d B ,  40d B,  34d B 
Channe l  d i fference at 1 kHz, 1 OkHz . . . . . . . . . .  0.8dB, 0.95d B 
Trackab i l ity 300Hz lateral ± 1 5dB , . . . . . . . . . . . . . . . . .  . . .  1 .8g 
Trackab i l ity 300Hz vert ica l  ± 1 2d B  . . . . . . . . . . . . 1 .2g  
Trackab i l ity 300Hz l ateral + 1 8d B  ( 'Su pertrack') . . . .  2 .5g  
D istort ion  300Hz lateral + 9dB . . . . . . . . . . . . . . . . . . . . . . .  0.4 % 
Distort ion 300Hz vert ica l  + 6dB . . . . . . . . . . . . . . . . . . . . . .  1 .8 %  
H i g h  frequency waveform q u a l ity . . . . . . . . . . fa ir ly good 
M id  band i ntermod u lat ion ( 1 kHz + 1 .5kHz 24cm/sec) . . . .  1 .4 %  
H F  i ntermodulat ion ,  p u l sed 1 0kHz,  24cm/sec peak . . . . .  0 .22% 
P ink  Noise i ntermod u lat ion ,  

1 2kHz, 1 6kHz, 20k H z . . . . . . . . . . . . . .  0 .71 % ,  2.0 % ,  4 .0% 
Typical price (inc VAT) . . . . . . . . . . . . . . . . . . . . . .  £ 1 25 when reviewed, now £ 1 2 1  
Replacement stylus cost inc VAT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £91 

Frequency response, rei output and separation rei OdB (1 m Vlcm/sec) (dotted - undamped arm) 

1kHz squarewave (ignore ultrasonic cutter ringing) 



R E V I S E D  A N D  R E P R I N T E D  

Supex SD900EV Super 
R u s s  Andrews Tu rntable Accessor ies .  Edge B a n k  H o u s e .  Skelsmergh,  Kendal  LAB 9AS 
Tel (053 983) 24 7 

lt now seems likely that the Supex desig ns 
may have gone through a 'sticky patch' some 
time a couple of years bac k, accounti n g  for the 
problems Choice en countered in reviewin g 
both the 900 and 90 1 .  H a p pi ly these dif ficulties 
appear to have been overcome, as the quality 
of the 900 models submitted this time was 
comparable with the superior performance of 
the original  ' c l assic' sam p l e  of several years 
ago. A low compliance movin g-coil desig n, the 
900E is suited to medium-high mass arms, and 
slight dampin g  cou l d  be beneficia l .  A superb 
naked oriented e l l iptical diamon d  was fitted, 
comprisin g  a true swept-radius stone of 
effective contact 7 x 2011m, the latter not 
unrealistic at a typical 2g down force. 

The very low effective tip mass was ref lected 
by the H F  resonan ce, which was estimated to 
l ie above 45k H z .  The midrange droop in 
frequency response was some 1.5d 8, with the 
subjectively 'rich' bal a n ce correspon ding to 
the gently risin g  response below 1kHz.  The 
inevitable rise at 20k H z  was hel d  to + 2.5d B, 
with fine channel  balan ce, and with the 
e x c e p ti o n  o f  the ' g l it c h '  at 7 - 8 k H z  
(characteristic of low out put Supex desig ns) 
the separation was very good . In common with 
many other cartrid ges, the 'Supertrack'  and 
midband intermodulation sections both gave 
trouble. 

On the revised rati n g  system the SD900 
scored ' very good ' on sou n d  quality (in relative 
terms this does represent a slight down
g rading from the previous 'excellent') .  Whi le 
sti l l  showin g  its firm, stable character with 
very good stereo imagi n g  and attendant depth, 
the balance tended to an 'overrich' quality 
which enhan ced the bass at the expense of the 
mid/treble detail, and occasional ly  'fizzy' 
ef fects were also noted in the extreme treble. 

The costly 900, for so long a reference 
standard amongst movi n g-coils, continues to 
be a top f l ight cartridge, but is now somewhat 

<D eclipsed by its c lose rel ative the Asak.  

Cartridge t y p e  and mass . . l o w  o u t p u t  m ov i n g  coi l ,  9g 
E s t i m ated dynam i c  com p l i ance at 1 0 Hz 1 1 c u (  x 1 0  - • c m/dyne) 
Spec i f i ed down force: range 2g to 2 . 5 g  t e s t e d  at 2g 
L F  res o n a n c e  i n  test arm 

( S M E 1 1 1 , 6g me + cart) . . . .  + 1 2d B at 1 3 Hz 
Sen s i t i v i ty  at 1 k Hz . . . . . . .  (0.96mV a l o n e) 1 . 2 m V/c m/sec -
Rel at ive o u t p u t  (OdB = 1 mV/c m/sec) . . ( - 2 4 . 5  a l o n e) + 0 . 2 d B -
S u bjective s o u n d  q u a l i t y  . . very good 
Recom men ded l oadi n g  . 20·500 oh m s  p l u s  u n c r i t ica l  p F  
Recom men ded arm mass . 1 2·20g 
Recommen ded arm dam p i n g  m arg i n a l  
Cartr idge c o i l  res i stan ce/in d u ctance . 3 . 5  ohm s ,  n eg l i g i b l e  mH 
I n d u c ed h u m  level fa�r ly good 
S t y l u s  t y pe and s pec . . . . . .  f i xed, n aked, orien ted, el l i p t i c a l ,  

s pec 8 x 20xm 
F i n i sh a n d  a l i g nment  both excel lent  
T i p  g eometry . . . exem p l ary true el l i pt i c a l ,  7 x 20� m  
H F  reso n a n c e ( t i p  mass/v i n y l ) . . . . . . .  + 1 2d B  at 745kHz 
Freq uency res ponse 30Hz-20k H z  - 1 .5 ,  + 2 .5dB 
Freq uency res ponse 1 00Hz-5kHz . 1 . 5dB 
Stereo separat i o n ,  1 00Hz,  1 k Hz ,  1 0k H z  . 26dB,  >40dB,  20dB 
Channel d i f ference at 1 k Hz, 1 0kHz . . . . . . . . . .  0 . 1  d B ,  0 . 1  dB 
Tra c ka b i l i t y 300Hz l ateral ± 1 5dB . 1 . 8g 
Trac kabi l i t y  300 Hz vert i ca l ± 1 2dB . 1 .0g 
Trackabi l i t y  300Hz l ateral + 1 8dB ( ' S u pertrack' )  . 2 .6g ,  
D i s tort r o n  300Hz l ateral + 9dB . . 0 . 6 %  
D i stort ion 3 0 0 H z  vert i c a l  + 6dB . . . 2 . 0 %  
H i g h  freq uency waveform q u a l i t y  f a i r  
M i d  band i nt ermod u l at i o n  

( 1 k H z  + 1 . 5 k H z  24c m/sec) 
HF i n termod u l at io n ,  p u l sed 1 0 kHz,  24cm /sec peak 

. 3 . 7 %  
. 0 .33% 

Pink N o i s e  i n termod u l at i o n ,  
1 2k H z ,  1 6k H z .  20kHz . 

Typrcal sel l i n g  price inc VAT . 
Replacement sty lus cost inc VAT 
• assuming 26d8 step up 
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Frequency response, rei output and separation re f OdB 
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1 k Hz square wave (ignore ultrasonic cutter ringing) 

N at i o n a l  Panason i c  UK Ltd . ,  300-3 1 8  Bath Road, 

Successor to the EPC205 reviewed in the first 
edition ,  the '20511/L shows that Technics have 
d evoted considerable atten tion to refining 
their movi n g  mag net cartridges. Avai l able in 
headshe l l  and universal forms, this desig n 
in corporated a hol low boron cantil ever of very 
low tip mass, whi le  the internal  poles were 
precision alig ned and manufactured from tape 
head ferrite. The cartridge proved especially 
insensitive to variations in both temperature 
a n d  electrical  loading,  a n d  its moderate 
c om p l i a n c e  with adeq uate l o w  d am p i n g  
means that a var iety of l o w  t o  medium mass 
arms will  be compatible.  A superb true swept 
e l l i ptic a l  sty lus was fitted o f feri n g  f ine 
6 x 2011m radii, whi le both polish a n d  alig nment 
were excellent.  

The high frequen cy resonance was w e l l  con
tro l l ed at 33k H z, and disregardi n g  the cutter 
rin gi n g  the squarewave response was a 
textbook exam p l e  of phase a n d  frequency 
accuracy. This fu l ly bac ked the measured 
freq uency response which was remarkably 
uniform, whi le  both chan n el bal a n ce and 
stereo separation were also very good . All  
distortions were low and trac kabi l ity excel lent 
at a 1.3g down force - another textbook 
performan ce.  

Rated 'very good ' on sou n d  quality, the 205 
rep rese n ted an a l most ideal  balan ce of 
qualities. Stereo presentation was stable and 
p recise with good d e p th, the freque n c y  
balan ce sounded smooth a n d  o p e n ,  minimal 
coloration was noted, and the ren d ition of fine 
detai l proved exceptiona l .  Surfaces were wel l 
han d led, and the model was never caught out 
on tracki n g .  

A c l ear win ner, this cartridge offered a n  
a lmost ideal balan ce. Possessin g  a top c l ass 
subjective p erforman ce, it soun ded very 
n eutral and was unaffected by loadin g  or 
temperature. lt also proved relativel y  u n fussy 
about the choice of arm, and at the price is sti l l  
virtual ly a 'stea l '. 

T 

Cartr idge type a n d  m a s s . mov i n g  m a g n et ,  6 . 5 g  
E s t i m ated d y n a m i c  com p l i a n c e  at 1 0 Hz 2 3 c u (  x 1 0  - • c m/dyne) 
Spec i f i ed down force: ran g e  1 .0g to 1 . 5g . . tested at 1 .25g 
L F  resonance i n  test arm 

( S M E 1 1 1 , 6g me + cart) . . . + 1 0d B at 1 0 H z  
Sen s i t i v i t y  at 1 k Hz . . .  0 . 5 4 m V/c m/sec 
Relative o u t p u t  (OdB = 1 mV/cm/sec) . - 5 . 5 d B  
S u bjec t i ve sou n d  q u a l i t y  . . very g ood 
Recommen ded l oadi n g  . . 47Koh m s  p l u s  u n c r i t i c a l  p F  
Recommen ded arm m a s s  . . . 4- 1 2g 
Recommen ded arm dam p i n g  . .  opt i o n a l ,  moderate 
Cartridge c o i l  res i s t an ce/in d u c t a n c e . . . .  500 oh m s ,  240 m H  
I n du ced h u m  level . .  very good 
S t y l u s  type and s pec . . . . . . . . . . .  detachable,  n aked, e l l i pt i c a l ,  

s pec 6 x  1 � m  
F i n ish and a l i g n ment both very good 
T i p  geometry . . . . . . .  exem p l ary true s wept el l i pt i c a l ,  7 x 20� m 
H F  resonance ( t i p  mass/v i n y l ) . . . . . .  + 3d8 at 3 3 k H z  
Freq uency res ponse 30Hz· 20kHz . ± 1 .0 d B  
Freq uency res ponse 1 00Hz-5kHz . . . . . . . . . . .  ± 0 . 2 5 d B 
Stereo separat i o n ,  1 00 H z ,  1 k Hz, 1 0k H z  . . . . .  28dB, 38d B ,  28dB 
Channel  d i f feren ce at 1 k H z ,  1 0k H z  . . . . . . . . .  0 . 7 d B ,  0 . 4 d B  
Trac kabi l i ty  3 0 0 H z  l ateral ± 1 5d B , . . . 0. 7g 
Trackab i l i t y  300Hz vert i c a l  ± 1 2dB . . . . . . . . . . . . . . . . . . . .  0 .55g 
Trac kab i l i t y  300Hz l ateral + 1 8dB ( ' S u pertrack ' )  . 1 .3g 
D i stort ion 300Hz l ateral + 9d8 . . . 0 . 3 5 %  
D i stort ion 3 0 0 H z  vert i c a l  + 6d8 . . . 2 . 5 %  
H i g h  freq uency waveform q u a l i t y  . .  fa ir ly  good 
Mid band i n termodu l a t r o n  ( 1 k Hz + 1 . 5 k H z  24cm/sec) . .  1 . 5 %  
H F  i n term odu l a t i o n ,  p u l sed 1 0k H z ,  24c m/sec peak . 0 . 3 5 %  
P i n k  N o i s e  i n termodu l at i o n ,  

1 2 k H z ,  1 6 k H z ,  2 0 k H z . . . . . . . . . . . . . . . . .  0 % ,  1 .0 % ,  0 . 5 %  
Ty p i c a l  sel l i n g  p r i c e  i n c  VAT £70 
Rep lacement s t y l u s  cost inc VAT . . £ 4 1  

2k 5k 10k 20k 
Frequency response, rei output  and separation rei OdB 
( 1  m V!cmlsec) 

1 k Hz squarewave (ignore ultrasonic cutter ringing) 



Condor Electronics Ltd, Woodman Works, 204 Dunsford Road, London SW1 9  BAR 
Tel 01 -947 951 1 

A modes t l y  pr iced,  D u tch-made mov i n g  co i l  
from Tenore ! ,  t h e  ' 1 0  does not req u i re a head 
a m p l i f ier .  l t  has a moderate com p l i an ce,  s u i ted 
t o  many l ow-to-med i u m  mass arms, for w h i c h  
d a m p i n g  i s  n o t  req u i re d .  The sty l u s  w a s  a wel l  
f i n ished a n d  shaped,  s h a n k- m o u n ted e l l i pt i c a l ,  
q u i te good f o r  t h e  p r i c e  and possess i n g  
sen s i b l e  geometry .  

Overa l l  t h e  f req uency response met t i g h t  
± 1 d B  l i m i t s  w i t h  exce l l en t  ba lance a n d  q u i t e  
g ood separat i o n ,  espec i a l l y  at h i g h  f req uen
c ies .  T h e  overa l l  f re q u e n cy ba lance was 
h owever s l i g ht l y  ' r i c h ', a common movi n g  c o i l  
effeot, b u t  t h i s  cart r i d g e ' s  m a i n  area o f  
weakness w a s  i ts  moderate t rackabi l i ty ,  t h e  
deg ree of i ntern a l  overd a m p i n g  n ecess i tat i n g  
2.4g t o  negot iate t h e  ' S u pertrack' sect i o n .  l t  
m ust however b e  conceded t h at other t ax i n g  
sect i o n s  were h a n d l ed p retty wel l a t  the 1 .8g 
test downforce, a l t h o u g h  noise i ntermod u 
l a t i o n  d i stort i o n  w a s  a l i t t l e  h i g h  at 20kHz. T h e  
s q u a rewave con f i rmed t h e  response downt i l t  
a n d  a l so t h e  esse n t i a l l y  smoot h ,  wideband 
c h aracter ist ic .  

S u bject ive ly t h e  T M C 1 0 rated as 'good'  
which was encou rag i n g .  The p resen t at i o n  was 
a tr i f le  f l at i n  depth  b u t  at t h e  same t i me i t  was 
open,  and n e u t ra l l y  b a l a n ced w i t h  good detai l 
a n d  con s i stent  from bass to m i d .  On occas i o n  
t h e  t reb le  w a s  a l i t t l e  h ard w i t h  s o m e  e m p h a s i s  
o n  s t r i n g s  but  t h i s  was wel l  contro l l ed and i n
v i ew of i t s  p r i ce ,  t h i s  new Tenore!  c l e a r l y  
j u s t i f i e s  ad m i s s i o n  i n t o  t h e  ' B est  B u y '  
category.  

Cart r i d g e  t y p e  and w e i g h t  . . . . . .  h i g h  o u t p u t  moving coi l ,  6.5g 
Est i m ated dynamic compl iance at t OH z  20cu( x 1 0  - • cm/dyne) 
Spec i f i ed down force: 1 .4 to 1 .8g . . . . . . . . . .  tested at 1 .8g 
L F  resonance i n  test arm 

( M ission 774, 5.5g me + cart) . . . . . . . . . . . . . . .  + 6d 8 at 1 0 Hz 
Sensit iv i ty at 1 k Hz . . . . . . . . . . . . . . . . . . .  approx 0.6mV/cm/sec 
Relative output  (Od B = 1 mV/cm/sec) . . . . . . . . .  . . . . . . .  - 4dB 
S u bjective sound q u a l ity . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Recom m e nded load i n g  . . . . . . . . . . . . . . . . . . . . . .  47koh ms p l u s  
Recommended a r m  mass . . . . . . . . . . . . . . . . . . . . .  4· 1 2g 
Recommended arm d a m p i n g  . . . . . . . . . . . . . . . . .  none req u i red 
Cart r idge coil res istance . . . . . . . . . . . . . . . . . . . . . . .  1 20ohms 
I n d uced hum level . . . . . . . . . . . . . . .  good 
Sty l u s  type . . . . . . . . . . . . . . . . . . .  fixed, shank mount ,  e l l i pt ica l  
F i n i s h  and a l i g n m e n t . . . . . . . . .  both good, 55' cone angle  
Tip g eometry . . . .  6 x 1 � m ,  we l l  shaped,  wel l f i n ished e l l i pt ica l  
H F  reso nance (t ip  mass/v iny l )  . . . . . . . . . .  around 40kHz 
Freq uency response, wideband (30 H z-20 k H z) . . .  + 1 d 8, - 1 d 8  
Freq uency res ponse, m i dband ( 1 00 H z-5 k H z) . . . .  + 1 d 8 ,  - 1 d 8  
Ste reo separat i o n ,  1 00Hz, 1 kHz,  1 0 � H z  . 27d8, 26d 8, 22d 8 
Channel  d ifference,  1 kHz, 1 0k H z  . . . 0.2d 8,  0 . 1 d B  
Trackab i l ity,  300 HZ 'Iert ica l  + 1 2d 8 . . . . . . . . . . .  1 .0g 
Trackabi l ity,  300Hz l ateral + 1 5 d 8 . . . . . . . .  1 .8g 
Trac kab i l i ty,  300 H z  lateral + 1 8d 8  ( ' S u p e rtrack') . . . . . . . . .  2.4g 
Distort i o n ,  300Hz vert ica l  + 6 d 8  . . . . 2 .5% 
Distort i o n ,  300 H z  l ateral + 9d8 . . . . . . . . . . . . . . . .  0 .4% 
High frequency waveform q u a l ity . . . . . . . . . . . . . . . . . . . . . .  fa ir  
Mid band i ntermodulat ion ( 1 k H z + 1 .5 k H z  24cm/sec) . . . . .  2 .8% 
H F  i ntermodu lat ion ( p u l sed 1 0kHz,  24cm/sec peak) . . . . .  0 .6% 
P i n k  noise intermod u l at ion,  

1 2kHz,  1 6kHz,  20kHz . . . . . . . . . . . . . . . . . . . .  1 .2 % ,  1 .8 % ,  8 %  
Typ i c a l  s e l l i n g  pr ice i n c  VAT . . . . . . . . . . . . . . . . . . . . . . .  £40 
Rep l acement sty l u s  cost inc VAT . . . . . . . . . . . . . . . . . . .  £20 
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1kHz squarewave (ignore ultrasonic cutter ringing) 

Zenn 
Tapehand Ltd, Unit  3, 68 Wind m i l l  Road, Croydon,  Surrey CRO 2XP 

Tel 01 -684 001 4  

T h i s  b l ack-bodied movi n g-co i l  rese m b l es a 
s l i m med-down A sak, b u t  d i ffers from t h at 
c a rt r i d g e  i n  i t s  use of a so l i d  boron cant i l ever 
and p u re s i l ver  co i l  w i n d i n g s  - a l t h o u g h  t h e  
l at ter  feat u re has not b e e n  p roved to bene
f i c i a l l y  affect s o u n d  q u a l i t y .  Of l i ne speci 
f i c at i o n ,  t h e  o r i ented n aked stone t e nded to an 
e l l i pt i c a l  shape b u t  was wel l s h a ped and 
p o l i s h ed w i t h  a l ar g i s h  scan n i n g  rad i u s  of  
7 . 51-' m .  Com p l i a n ce was sen s i b l e  at 1 5c u ,  and 
t h e  cart r i d g e  i s  thus s u i ted to a n u m ber  of  
good arms.  Arm d a m p i n g  i s  not  req u i red.  

N o  d at a  was s u p p l i e d  w i t h  t h e  review 
s a m p l e ,  but the des i g n  is c l ear ly  a low 
i m pedance type. A s u i t a b l e  test  downforce 
was fo u n d  t o  be 1 .9 g .  T h e  g ra p h  s howed very 
good and con s i stent  c h a n n e l  separat i o n  with a 
h i g h l y  u n i form resp o n s e  to 8kHz,  beyon d  
w h i c h  t h e  o u t p u t  r o s e  t o  + 4d B at 20kHz,  
w h i c h  i s  more than I wou l d  l i ke .  Even so, the 
d e s i g n  was a good o n e ,  ret u r n i n g  i m p ressive 
res u l t s  for  d i stort i o n ,  w h i l e  trackab i l i ty  was 
a l so good, o n l y  j ust fai l i n g  the h i g hest l evel  
S u pertrack.  With a t i p  m as s  resonance wel l  
c o n t ro l l ed a t  about  38kHz,  t h e  s q u a rewave 
overshoot s i m p l y  ref l ected the r i s i n g  t reb le  
response and was otherwise good.  

S u bject ive ly ,  t h e  sound was affected by the 
t re b l e  l i ft though not as much as expected and 
a very  good rat i n g  was a c h i eved . Occas i o n a l l y  
s i b i l a n t  and bras h ,  t h e  b a s s  was f i rm ,  w i t h  t h e  
stereo s t a b l e  a n d  deep,  d e m o n st rat i n g  f i n e  
c l ar i ty .  A c a n d i d at e  for  t r e b l e  c u t ,  t h e  Zenn 
c o u l d  n o n et h e l ess work wel l  i n  m a n y  good 
system s .  

Cart r i d g e  type a n d  weight . . . . . . .  l o w  o u t p u t  moving c o i l ,  4.8g 
Est i m ated d y n a m i c  compl iance at 1 0H z  1 5c u (  x 1 0 - • c m/dyne) 
Spec i f i ed down force: none . . . . . . . . . . . . . . . . . . .  tested at 1 .9g 
L F  resonance in test arm 

( M i ss i o n  774, 5.5g me + cart) . . . . . . . . . . . . .  + 6d B at 1 2.5Hz 
Sensi t iv i ty  at 1 kH z  . . . . . . . . . . . . . . . . . . . .  0.04mV/cm/sec 
R e l at ive o u t p u t  (Od B = 1 mV/cm/sec) . . . . . . . . . . . . .  - 26.5d 8 
S u bject ive s o u n d  q u al ity . . . . . . . . . . . . , . . . . . . . . .  very good 
Recommended load i n g :  . . . . . . . . . . . . . . . • . . . .  1 0· 1 00 ohms 
Recommended arm mass . . . . . . . . . . . . . . . . . . . . . . . . . . .  8· 1 5g 
Recommended arm d a m p i n g  . . . . . . . . . . . . . . . . .  none req u i red 
I nduced hum level . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fa ir ly  good 
Sty l u s  type . . . . . . . . . . .  naked,  oriented, l i n e  type,  f i xed sty l u s  
F i n i s h  and a l i g nment . . . . . .  very g o o d  for b o t h ,  5 5 '  cone a n g l e  
T i p  geomet ry . . . . . .  6.3 x 1 9�m f i n e  s h a p e ,  t e n d i n g  to e l l i pt i c a l  
H F  resonance ( t ip  m ass/vinyl )  . . . . . . . . . . .  est imated at 3 8 k H z  
Freq u e n cy response, w i d e b a n d  (30Hz-20 k H z) + 3.5d 8 ,  - 0.6d 8 
Fre q u e n c y  response, m i d band ( 1 00Hz-5k H z) . + 0.6d8,  - 0.6d 8 
Stereo separat i o n ,  1 00Hz,  1 kHz,  1 0k H z  . . . . .  29d 8,  36d 8 ,  27d 8 
C h a n n e l  d i fference,  1 k Hz, 1 0k Hz . . . . . . . .  . . . . .  0 .2d8,  0.8d 8 
Track a b i l i ty ,  300H z  vert ic&l  + 1 2d B . . . . . . . . . . . . . .  . . . .  1 . 1 g  
Trac k a b i l i ty ,  300H z  l ateral + 1 5d B  . . . . . . . . . . . . . . . . . . . . .  1 .5g 

�����?����:��;��\���� ++
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Distort i o n ,  300Hz l ateral + 9d8 . . . . . . . . . . . . . . . . . . . . .  0.26% 
H ig h  frequency waveform q u al i ty  . . . . . . . . . . . . . . . .  fa ir ly  good 
Mid band i n termod u lat ion ( 1 k H z + 1 .5kHz 24cm/sec) . . . . .  1 .6 %  
H F  i ntermod u lat ion (pu lsed 1 0kHz,  24cm/sec p e a k )  . . . . .  1 .2 %  
P i n k  n o i se i n termod u l at ion,  

1 2k H z ,  1 6kHz,  20kHz . . . . . . . . . . . . .  . . . . . .  1 .8 % , 4 % , 6 %  
Typ i c a l  sel l i n g  p r i c e  i n c  VAT . . . . . . . . . • . . . . . . . . . . . . .  £ 1 70 
Replacement sty l u s  cost i n c  VAT . . • . . . . . . . . . . . .  £ 1 36 
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all means 
listen to 

the critics 

even better 
listen to the amp 



e "The Rote! RA-820 is a rea l wi nner. lt has u n bel ievable punch and sha rpness . . .  At its pr ice, I know of no ampl if ier to touch it. "  
Chris Thomas - Practical HiFi  e " T h i s  L inn/ Rotei/ Mon itor Audio combi nation is  o n e  o f  m y  personal  favou rite 'f i nds' of 1 982."  
Subjective Sounds • " But the th ing wh ich rea lly grabbed me was the foot tapping rhythm. Every ti me I l istened on the Rotel l ended up 
tapping my feet to the beat lt j ust seemed to have so much abi l ity to mai nta i n  structure and keep the or ig inal  patterns i ntact."  
Alan Mackay - Popular HiFi  e " The Rote I RA-840 is  probably as good a n  ampl if ier as you can expect to get at the pr ice, for  I know of no 
better ampl i f ier  on sale for £ 1  00 or less."  Stan Curtis - HiFi for Pleasure e " I  am confident that Rotel have taken specific steps to develop 
a rewa rdi ng ly audition ing, low price ampl if ier . . .  The ampl if ier wa rrants a h igher-tha, r ave rage score for va l ue. My judgement of va lue 
therefore, ta king a l l  th ings i nto accou nt, reso lves to 4.2 ma rks out  of  5." Gordon King - HiFi  News & Record Review • "The 820 wi l l  
provide tough competitio n  for most ampl ifiers u n d e r  £1 00, and m a y  w e l l  be t h e  best a t  its particu lar  p r i c e  poi nt"  Subjective Sounds • 
"The most obvious abi l ity of the Rotel is the way it a l lows the music to l ive and breath." What HiFi  • "The Rotel RA-820 looks better bu i lt. and 
its sound qual ity was as close to the NAD 3020 as anything I have encountered in the last couple of years." Jonathan Kettle - Popular H._ Fi • 
"The excit ing new Rotel RA-820, an excel lently made mach ine offer ing phenomenal value . . lt defi n ite ly sounds good and at the 
rid iculously modest price it al lows you r  budget to stretch that bit further."  Jimmy Hughes - Practical HiFi • "I l i ke these Rotel ampl ifiers a 
great deal lt seems perfectty clear that they are very nearly as good as can be bought for the price." Alvin Gold - HiFi News & Record Review 

RCTEL.n, · 

' ROTEL HHI LID 2-4 ERICA ROAD STACEY BUSHES MILTON KEYNES 



AMPLIFIERS 
AND 

RECEIVERS 
T h e  m ass prod uct i o n  o f  con s u m e r  
e l ectron ics, a m p l i f ie rs i n  part i c u l a r, 
o n l y  beca m e  feasi b le  some 2 0  yea rs
ag o when  the  t ra n s i stor  took ove r 
fro m  t h e  t h e rm i o n i c  valve and shook 
off i ts  own teeth i ng t ro u b l es. At  f i rst 
germa n i u m  trans istors were cost ly 
and s l ow act i ng,  but  soon t rans istor 
tec h n o logy was rac i ng ah ead, and 
today the  powe r a m p l i f icat ion  stag es 
of a n  a m p l if i e r  ( that f ive yea rs ago 
wou l d  h ave cons isted of perhaps a 
h u n d red d i sc reet co m po n e nts) can 
now be prod uced as o n e  l a rg e  i nte
g rated c i rcu i t. I n  re lat ive terms a m p l i
f ie rs have never bee n c h eape r, 
see m i ng l y  offe r ing  m o re watts a n d  
l e s s  d i stort ion  year ly. 

An a m p l if ie r  i s  t h e  core of the  h i- t i  
system,  beca use i t  dea ls  with  s i g n a l s  
and re routes t h e m, a n d  because i t  
pumps electricity to  the  loudspeakers. 
Am pl i f iers ca n be conve n i e nt lyd ivided 
i n to t h ree areas or  stages. The pre
a m p l i t i e r  stage com pr ises t h e  i n puts 
and t h e  c i rcu i ts which i m m ed i ate ly 
buffer o r  mod ify t h ose i n p uts, eq u a l i
sat ion  or t i l ter netwo rks and of co u rse 
the vol u m e  and ba lance contro ls. The 
pre- a m p  is  a lso a switch box and can 
be arranged to con nect up tape 
recorde rs for d u p l i cat ion  and record
i n g. N ext sect i o n  is the  powe r a m p l i
f ie r. T h i s  rece ives its s i g n a l  f ro m  t h e  
pre- a m p, i ts  job  i s  to m u l t ip ly  t h is  
s ig na l  f ro m  t h e  l evel  s u p p l ied  by t h e  
pre- a m p  to a suff ic ient  leve l  to d ri ve 
the  l o u d s peake rs. The pre- a m p  wi l l  
a lways de l ive r  a c o m m o n  s i g n a l  
whatever the  leve l o f  i t s  i n p ut. 

The t h i rd stage of t h e  a m pl i f i e r  is 
the  power s u p ply  w h i c h  may be d i s
t r ib u ted t h ro u g h o u t  the p re-and 
pow e r  a m p l i f i e rs c i rc u i ts  ( t h o u g h i n  
s o m e  d e s i g n s  i t  i s  d i screte c i rc u i t ry i n  
separate boxes): i ts job  i s  to s u pp ly  a n  
u ny i e l d i ng so u rce of e l ectr ic i ty t o  the  
r ig h t  p laces i n  the a m p l i f i e r  at the  
r ig h t  t i m e. I n  a g ood a m p l i f ie r, a d ra i n 
on t h e  powe r s u pply w h e n  hand l i ng 
loud  passag es s h o u l d  n ot affect t h e  
pre- a m p' s  power d e m a nds. 

Rece i ve r  
The rece iver  i s  a tuner  and a m p l if i e r  
com p lete i n  o n e  box. T h i s  co m b i na
t i o n  h a d  g re at po p u l a r i ty b u t  feat u res 
less in man ufact u re r' s  catalog ues 
today. 

P re· a m p  basics 
So m e  p re- a m p l i f i e rs lead a separate 
existence from t h e i r  powe r a m p  wh i l e  
ot h e rs are conta i ned i n  a o n e- box 
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desig n. W h i c h ever, they can be 
expected to acce pt a ra nge of d if
fere n t  e l ectr ical  s i g n a l s  and to pro
cess and switch t h ese to prod uce t h e  
o n e  output  s u itab l e  for  a m p l i f icat ion
by t h e  powe r a m p l i f i e r. 

Cartridge ( p ho no) i n p ut 
The phono i n p ut is tai l o red to the  
leve l o f  s i g n a l  i t  w i l l  rece ive f rom a 
ste reo cartr idge.  The m ost com m o n  
cartr idge be i ng the  m o v i n g  magnet  
type wh ich  co m m on ly p rod u ces 1 m V 
on a standard ve loc i ty s i g n a l  recor
ded on d i sc. M ost cartr idges come 
c l ose to t h i s  f ig u re - t h e  cart r idge 
revi ews ear l i e r  i n  th is  g u i de  show 
t h e i r  re lat ive outputs. To economise 
on  space a n d  to ove rcome su rface
no ise p ro b l e m s, d i scs a re p ressed 
with a s i g n a l  w h i c h  h as been caref u l ly 
' p re-d istorted' to h ave red uced bass 
and i n c reased t reb l e. The p re- a m p l i
f i e r  needs to prod u ce an ove ra l l  f lat  
f req u e ncy respo nse from th is  cut
bass/ boosted- t re b l e  s igna l ,  so i t  
app l ies  an  i n ve rse a m p l if icat i o n  t o  
boost t h e  bass and cut  the  t re b l e. Th is  
i s  done to a n  i nte rnat i o n a l l y  accep
ted sta ndard and i s  known as R I AA 
e q u a l i sat ion. O u r  a m pl if i e r  revi ews 
check h ow acc u rate ly  t h i s  process is 
carr ied o ut. 

To confuse t h e  p ict u re f u rt h e r  
t h e re i s  a n o t h e r  type o f  cartr idge,  t h e  
m ovi ng-co i l  type, wh ich d o e s  n ot pro
d uce the  l evel  of s i g n a l  that a mag n e
t ic  mode l  does, a n d  req u i res a q u ite 
d i ffe re nt e l ectr ical  l oad. Some a m p l i
f i e rs conta i n  c i rc u i t ry to dea l  w i th  
these cart r idges, provi d i ng about  
20d B m o re ga i n, b ut sad ly  many of 
these i nput c i rcu its are afterthoughts, 
a n d  a separate ste p- u p  d evice ( pre
pre-am p, h ead-am p o r  t ra nsformer) 
can often  g ive bette r res u l ts, as it i s  
des ig ned to i n terface the  m ovi ng-coi l 
cart r idge wi th  t h e  mag net ic  p h o n o  
i n put. 

The e l ect r ical  l oad s h own by some 
phono i n puts can affect the  mag n et i c  
ca rtr idge 's  a b i l i ty to p rod uce a f lat  
respo nse, and t h i s  aspect i s  com
mented u pon i n  the ampl if ier  reviews. 

Ta pe i n p ut/output 
Ta pe recorders n eed two-way con
tact w i th  t h e  pre- a m p  to be ab le  to 
re p lay t h e i r  s i g n a l  th ro u g h  them and 
to be ab le to access any oth e r i n p u t to 
record it . The b ig  prob l e m  i s  that t h e re 
a re two i nternat i o n a l  standard s  tor  
tape c o n n ect ions  which are of  cou rse 
i ncom pat i b l e. T h e  D I N  standard is of 

G e rman devi s i n g  a n d  is i ncorporated 
i n to many E u ropean mach i n es wh i l e  
Japan ese, American and ot h e r  
man ufact u re rs use the  ' RCA p h o n o' 
p l u g  and socket, but  to confuse mat
te rs f u rt h e r  many a m p l i f ie rs h ave D l  N 
sockets f i t ted that  req u i re p h o n o  
leve l s  a n d  matc h i ng i m pedances. 

As m ost tape m ac h i n es a re best 
used t h ro u g h  t h e i r  p h o n o  sockets i f  
t h ey h ave t h e m, and m ost a m ps have 
p h o n o  sockets, t h e  best advice is that 
for p h o n o  sta n d a rd s ig na ls  they p re
fer  to t rave l  f rom o n e  i m pedance to a 
s i m i lar  or  l a rg e r  i m pedance (anyth i ng 
u p  to 1 00 t i m e s  b i g g e r) ,  w h i l e  t h e  sen
s i t iv i ty of t h e  i n put  s h o u l d  be s i m i la r  
o r  a l i tt le  l e s s  t h a n  the output.

The r u l e  t h e refore i s  to use p h o n o
to- p h o n o  o r  D I N-to- O l  N con nect ions  
exce pt w h e re D I N  is  d i sg u i sed ph  o n o  
and t h e n  t h e  ru le  i s  to avo id  con nect
i o g  phono o utputs to D I N  i n puts and 
D I N  o u t p uts  to  phono i n p uts.  M a ny 
ta pe decks h ave a leve l  contro l  faci
l i ty to h e l p  with th ese matc h i ng p rob
l e m s. 

The tape selector switch o n  the  
p re- a m p l if i e r  i s  a l m ost a lways a d if
ferent  switch from t h e  m a i n  i n put  
se l ector, to a l l ow off-tape m o n itor i ng 
with the more sophist icated cassette 
decks. 

Additional  sockets 
M ost a m p l i f i e rs have sockets for t h e  
co n n ect i o n  o f  a t u n e r  and a n  aux
i l l i a ry i n p ut  both of w h i c h  have t h e  
sam e  l eve l req u i re m ents  a s  the  tape 
i n puts and can be i n te rchanged. TV 
sockets a re Aux sockets by another  
name, a n d  wi l l  enab le  a s u i tab ly  
eq u i pped TV to  be con nected throug h 
t h e  h i-f i  system to re prod uce te levi
s ion  sou nd (wh i c h  i s, i nc ide nta l ly, 
h i g h  q u a l i ty F M  m o n o) .  D u p l icate 
tape sockets e n a b l e  s i g n a l  process
i n g  devices l i ke g ra p h i c  e q u a l i se rs o r  
no ise red u ct i o n  u n i ts t o  b e  c o u p l ed 
i n to t h e  system.  Com pact D i sc i s  
des ig ned to i nterface w i t h  you r  a m p  
a t  t a p e  leve l  a n d  s h o u l d  be u sed i nto 
tape, t u n e r  or  aux i l l i ary i n puts not 
phono. 

Vol u m e  control 
The rota ry contro l  of fa i r  s i ze is  e rg o
nom ica l ly u n s u rpassed for the  s i m
p le  task of adj u st i ng vol u m e  level .  
Many people t h i n k  t h ey can j udge 
how powe rf u l  an a m p l i f i e r  i s  by h ow 
far ro u n d  they t u r n  the  vo l u m e  con
trol .  Other people s u bscr ibe to t h e  
i d e a  that vol u m e  contro ls  s h o u l d  



never be a n yw h e re other  t h a n  ha l f  
way on.  N e i t h e r  i s  t rue. The idea l  
vol u m e  cont ro l  s h o u l d  g ive sat isfyi ng 
i nc re m e nts in  vol u m e  wi thout  j u m p
i n g  o r  b u n c h i ng.  A m ut i n g  switch can 
be u sed to exte n d  the ran g e  of the 
vol u m e  contro l .  

Ba lance control 
Th is adj u sts the ba lance between t h e  
two c h a n n e l s  o f  i nformat ion  pass i n g  
t h roug h t h e  stereo p re-a m p. i t  c a n  b e  
used to m a ke s o m e  k i n d  o f  a l lowance 
for s i tt i ng c loser to one speaker t h a n  
a n ot h e r  o r  for  t h e  asym metr ica l  posi
t ion i ng of speakers in a room,  n ot to 
m e n t i o n  com pensat i ng for  a vol u m e  
contro l  w h i c h  doesn' t  ba lance t h e  t h e  
two chan n e ls i t  cont ro ls  that we l l . 

Aga i n  a ba lance contro l  if p roper ly 
des ig ned s h o u ld s i l e nce o n e  chan
n e l  w h e n  pushed o r  rotated to i ts 
extre m e  pos i t i o n. M ov i n g  the cont ro l  
f ro m  o n e  extre m e  t o  t h e  oth e r  s h o u l d  
res u l t  i n  a n  even s h ift o f  s i g n a l  from 
one speake r to the oth e r  aga i n  with
out  b u n c h i n g  near the cent re and 
j u m p i ng near the end of t rave l .  

Ste reo/mono switc h i ng 
Th is switch can be cons idered a bas i c  
and esse nt ia l  featu re as i t  e n a b l es 
t ro u b l eshoot i n g  the  system to be 
done fa r m o re eas i l y  and can be used 
to red uce b roadcast h i ss, noise from 
o ld  mono records ( in  part i c u l a rl y  l ow
fre q u e n cy out-of- p h ase g ru m b l i ngs},  
o r  eve n to c h eck the ba lance contro l
t o  g e t  a dead cent re m o n o  i m ag e. 

Other i n puts/outp uts 
and featu res 
A few a m p l if i e rs, n ot iceab ly  t hose 
used in rack syste m s, a re f i tted with a 
m ic rop h o n e  m i x i n g  socket for  use 
both in  conj u nct ion wi th  a tape recor
der  o r  j ust to ta l k  ove r a syste m's  
loudspeake rs. 

Ton e  contro ls  a re o n e  of t h e  m ost 
req u ested and least used featu res on  
modern a m p l if i e rs. They offe r cut  a n d  
boost ove r a wide part o f  t h e  a u d i o  
spectru m a n d  some featu re switch
able t u rn ove r poi nts (the f req ue ncy 
at which the cut  o r  boost beg i n s  to 
act). Some a m ps have m id ran g e  con
tro ls  in ad d i t i o n  to treble and bass.-

What rea l use a re t h e  com m o n  tone 
contro ls? They a re sa id  to be f i tted to 
enable the user  to h e l p  compensate 
for room/speake r i nteract ions, to 
ove rco m e  feq ue ncy i m ba l a n ces i n  
oth e r  eq u i p m e nt, o r  t o  compensate 
for  bad ly  balanced record i ngs  o r  
b roadcasts. T h e  t re b l e  cont ro l  m ay 
be a b l e  to h e l p  i n  so m e  s m a l l  way wi th  
t re b l e  ref lect i o n/abso rpt i o n  pro
b l e m s  with  room s  a n d  speake r b u t  
acts over rath e r too wide a ran g e. The 
bass contro l  i s  u t ter ly  i nadeq uate to 
co m p e n sate for  low f req u e ncy room/ 
speake r i n teract i o n s. 

l t  i s  n ot d iff i c u l t  to buy i n expens ive 
eq u i pm e n t  today w h i c h  has a f lat  
charted response. I f  a cartr idge 's  res
ponse is n ot f lat, far bette r t o c o m pe n
sate for  t h is  by a l ter i n g  t h e  p re- a m p  
l oad i ng;  cassette decks t o o  a re best 
used with the tape for  w h i c h  t h ey a re 
a l ig ned a n d  kept we l l  c leaned a n d  
demagnetised rather  t h a n  an attempt 
be made to get  a f lat response wi th  
the  tone contro l s. 

Few peo p l e  rea l i se h ow crude tone 
co ntro ls  a re. To na l  i m ba lance of the  
t y p e  w h i c h  c o u l d  b e  c o rrected by 

t h e  app l icat i o n  of t re b l e  o r bass c u t o r  
l i ft i s  rea re ly  encou ntered a s  a ' fa u l t' 
on records o r  b roadcasts. 

The  ea rs' sens i t iv i ty changes wi th  
leve l a n d  f req ue ncy. That i s  to say 
that as the l evel  of a flat s i g n a l  is 
red u ced i t  w i l l  a p pear  to l oose t re b l e  
a n d  bass f re q u e n c ies  to t h e  l iste n e r  
who wou l d  t ry to boost t o p  a n d  bot
to m to kee p  the  s ig na l  ' f lat' at l ow 
leve l s. Some a m p l if i e rs have a loud
ness o r  contour contro l  to com pe n
sate for t h i s  s u bject ive loss of t re b l e  
a n d  bass a t  l o w  l eve l s  b u t  so often  the  
cu rve c h osen  i s  o n e  w h i c h  can be  
eas i ly obta i ned as a f i xed val u e  of  the  
tone contro l  c i rc u i ts rath e r  than  o n e  
wh ich takes t h e  psychoacoustic curve 
i n to cons iderat ion .  I f  the  l o u d n ess 
contro l  works i n ve rse ly  with the  
vol u m e  cont ro l ,  the  c h ances a re that 
t h e  des ig n e r  has g iven i t  some 
t h o u g h t  a n d  i t  may j u st work we l l . 

R u m b l e  and scratch f i l te rs (ot h e r
wise ca l led h ig h - pass and low- pass 
f i l te rs respect ive ly) s h ow the sa m e  
prob l e m s  a s  do t h e  t o n e  contro ls. 
Th e i r  s lopes a re too s h a l l ow a n d  t h e i r  
tu rnove r f re q u e nc ies often i napprop
riate ly c h ose n to e n a b l e  t h e m  to 
re m ove l ow freq u e n cy ru m b l e  from 
d isc o r  h i ss from non- Do lby tape o r  
F M  ste reo. I f  t h e  f i l te rs have va r iab le  
rates of atte n uat ion of se l ecta b l e  t u r
n over  f req u e nc ies  t h e n  they may be 
of m o re t h a n  cosmet ic  val u e. A bad ly 
des ig ned ste e p  f i l ter  can cause r i ng
i n g  prob l e m s; aga i n  i t  i s  bette r to look 
for we l l-des igned c u rtai l i ng of f re
q u e ncy extre m es i n  the  p re- a m p  
stag e. D isc e q u a l isat ion  c a n  
n owadays have an  a d d i t i o n a l  bass 
ro l l- off be l ow 2 0 H z  

Powe r a m p l ifiers 
The powe r a m p l i f i e r' s  task is to h a n
d l e  t h e  com p l ex a l te rnat i n g  voltage 
s i g n a l  from the p re- a m p  and to step 
u p  i ts voltage to a s uff ic ient  l eve l to 
enab le  the atte ndant  c u rre nt  to d rive 
the l o udspeake rs with the ori g i n a l  
m us ic  s i g n a l. I ts  p rob l e m s  i n  d o i n g  s o  
a r e  d ef i n ed by the  load p rese nted by 
the loudspeakers in s i m ple i m pedance 
terms and as a com p lex  react ive l oad 
and by the a m p' s  own d i stort i o n. 
Loudspeake rs a lso p rod uce a s i g n a l  
w h i c h  ret u rns to the  a m p l if i e r a n d t h is  
the  a m p l i f i e r  m ust ta ke i n  i ts  str ide 
wh i le d riv ing  t h e  speakers. The chap
te r on L o u dspeakers a n d  Pu tting 
tog e th e r  a system b o t h  off e r  a d v i c e  
o n  h ow t o  m a t c h  powe r a m ps a n d
l o u d s p e a ke rs. 

Outp uts 
Lou dspeake r con nect ions on a m p l i
f i e rs need to be ab le  to h a n d l e  fa i r
s ized stranded wi re o r  perhaps the  
bett e r  type of g o l d  p l ated spade te r
m i na l .  Some desi g n s  h ave two pai rs 
of l o u dspeake r out lets  wh ich  may be 
ab le  to be run tog e t h e r  or o n l y  i n d i
v i d u a l l y. Check o n  t h e  a m ps capa
b i l i ty i n to l ow i m peda n ce loads if you 
i n tend from the outset to buy a n  a m p  
to d r i v e  a m a i n  s e t  o f  s peake rs a n d  a n  
ext e n s i o n  pa i r. A d d i t i o n a l l y t h e  
speake rs s h o u l d  be of n o m i na l  S o h  m 
design without s ign if icant i m pedance 
d i ps. 

By far t h e  best idea is t hat adopted 
by N ytech and A& R Cam b ridge, i n  
havi ng o n e  pai r of d i rect ly  c o u p l ed 
u n switched l o u dspeake r out lets, a n d  
two pai rs o f  switc h ed sockets. T h i s  

offe rs t h e  n o-co m p ro m ise so l ut ion  
for t h e  a u d i o p h i l e  a n d  t h e  switc h ed 
convenience for the other customers. 

If you r  am p l i f i e r  has o n l y  o n e  pai r of 
speake r out l ets, bewa re befo re you 
add speake r switc h i n g  boxes. The 
a m p l if i e r  may not be a b l e  to d rive the  
low i m pedance l oad p resented by  
two pai rs of  speake rs w i red  up  
together. F u rt h e r m o re, t h e  switch 
contacts may deg rade the s o u n d  
q u a l i ty i m med iate ly  o r  ove r a per iod 
of  t i m e.

Power meters 
Powe r a m ps a re b e i n g  f i tted wi th  
powe r output  meters m o re a n d  m o re. 
Th e need l e-type VU m eters a re not  
usua l ly  fast  act i n g  enough to res
pond to peaks, a n d  wi l l  o n l y  g ive a n  
i n d icat i o n  o f  t h e  ave rag e powe r 
be i n g  d e l ivered. L E D, L C D  o r f l u o res
cent  m eters can act q u ick ly  e n o u g h  
to g i ve p e a k  i n d i c at i o n  b u t  a re oft e n  
g i v e n  i n a p p ro p r i a t e  s e n s i t i v i t i e s  t o  
l et  t h e m  ' s h ow off' at l ow l e v e l s. 

These m e t e rs a re v o l tag e- s e n s i n g  
devices a n d  p res u m e  t hat t h e  
speake r acts l i ke a p u re S o h  m res is
to r (w h i c h  it does n't) .  Check t h e  sca le  
on  t h e  meter  if you  use 4 or  6 o h m
speakers. Power meters are o f  l i m i ted 
va l u e  but can h e l p  in kee p i n g  an 
a m p l i f i e r  be low i ts c l i pp i ng l evel  pro
vid i ng the meters can act fast enough. 
C l i pp i ng i nd icators s h o u l d  n ever be 
a l l owed to l i g h t  for  m o re t h a n  the  
br iefest peaks. 

Measureme nts 
The meas u re m e nts fa l l  i nto rou g h ly 
two g ro u ps, the  bas i c  e l ectr ical  
para m eters a n d  the performance 
meas u res. The m ost bas i c  e lectr ical  
para m eter i s  the powe r o u t p ut, w h i c h  
is  q uoted for  a ra nge o f  i m pedance 
loads across the  f u l l  a u d i o  spectr u m  
a n d  a t  l o w  d i stort i o n. The a m p l i f i e rs 
a re a lso meas u red wi th  o n e  c h a n n e l  
d riven a n d  a t  d iffe re n t  f req u e n c i es 
( m idband f re q u e ncy of 1 k H z) .  If t h e  
a m p l if i e r  c a n  p rod uce m o re powe r 
w h e n  dr iv ing  o n e  c h a n n e l ,  t h is  i m p
l ies that  powe r de l ive ry i s  b e i n g  l i m i
ted w h e n  both c h a n n e l s  a re d rive n, 
a n d  suggests that t h e  power s u pp ly  
may be ru n n i ng out  of  steam. 

I d e a l l y  an  a m p l if i e r  s h o u l d  be ab le  
to m a i n ta i n  i ts d ri v i n g  voltag e and 
d o u b l e  i ts  c u rre n t  i n to a ha lved i m pe
dance (4 o h m s  as com pared wi th  
8 o h m s) a n d  d o u b l e  the  c u rre nt  out
put  agai n i n to 2 o h m s. 

The b u rst power test i nd i cates h ow 
we l l  t h e  a m p  goes in to  d i stort i o n  
w h e n  d ri ve n  h a rd. 

Damping fa ctor i s  the rat i o  of the  
a m p l i f ie rs own i m pedance to the  
l o u dspeakers a n d  the  h igher  the  
f ig u re t h e  bette r t h e  amp i s  at con
t ro l l i n g  t h e s peake rcones. The p o wer 
bandwidth s h ows the h i g hest and 
l owest f req u e nc ies  at w h i c h  the a m p  
can de l iver reasonable power clean ly; 
bandwidths of ove r 5 0 k H z  may cause 
prob l e m s. The ln term odula tion Dis
tortio n g raphs  show the  a m p' s  a b i l i ty 
to rep rod uce two s i m i l a r f req u e n c i es 
w h i l e  kee p i n g  t h e m  f ro m  i nteract i ng.  
The Crossta lk meas u re m e n t  i s  a 
meas u re of t h e  b reakt h ro u g h  from 
o n e  stereo c h a n n e l  to the next a n d  i t
s h o u l d  exceed 40d B when  i t  i s  i n
s ig n i f icant  compared with  t h e  
separat i o n  o f  cartr idge s, t u n e rs a n d  
cassette decks. 
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AMPLIFIERS: 
SUMMARY 

REVIEWS 
Amplifiers as a breed seem to have 
suffered most in recent years from 
the ever-shortening cycle of'product 
improvements' pushed onto this 
market by Japan in an attempt to 
keep sales bouyant through a reces
sion. For this reason many of the 
amplifiers that we reviewed in Issue 
25 of Hi-Fi Choice have been discon
tinued in favour of new models. lt has 
been difficult therefore to produce a 
strong reprint section of Recommen
ded and Best Buy amplifiers. These 
summary reviews are taken from the 
models that were found to be worth 
considering in the last Amplifier issue, 
and are also taken from the findings 
on amplifiers published as part of 
Issue 27 which was concerned with 
Systems. 

Looking back at the Best Buy mod
els that are no longer available the list 
must be headed by the very popular 
JVC AX1 which has now been dis
continued in favour of a model designa
ted the AM-1 0; this model has not yet 
been tested as part of the Choice pro
gramme though the older model will 
certainly be a bargain if found at the 
discount prices likely to be applied to 
'end of line' stock. The modular Crim
son 510/520 pre/power amp com
bination has been discontinued and 
replaced by the 600 series models 
which have much improved cos
metics though further recommenda
tion for the new models cannot be 
made in the absence of a current 
review. 

There are bright hopes on the 
amplifier horizon however with a 
revised version of the very popular 
NA D 3020 shortly to become avail
able with circuit improvements and a 
worthwhile addition in the shape of a 
moving coil input stage. The recent 
price increase of the NAD 3020 has 
taken it some way out of the reach of 
the first-time buyer on a limited 
budget but its price increase has 
opened the way for a down-market 
successor which is rumoured to be in 
development but is not yet ready for 
the market- we expect it to be called 
the 3015. The existence of the 3020 
and the performance it offered at the 
price caused many manufacturers to 
think long and hard about what they 
were offering with their own budget 
amplifiers. First company to offer a 
true 'NAD beater' in Rotel were per
haps the shape of their RA-820; 
though not yet tested in Hi-Fi Choice 
its gathering reputation suggests 
that personal audition is a must. lt 
should certainly be interesting to 
review this amp in the next issue of 
Choice. 
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ing their much respected A75 Series 
3 and A1 00 amplifiers, no longer in 
production. There may still be indivi
dual amplifiers out in the market and 
at their current price they could be 
looked on as prime bargains. Other 
UK amplifier manufacturers have 
made changes to their ranges since 
the publication of the last Amplifier 
Choice; Quad have recently launched 
their much rumoured Series 2 ver
sion of the 405 amplifier which has 
received good reviews when partne
red with the new model 34 preamp, 
the low-facility version of the 44, 
replacement for the older model33 . 

The passing away of the very pop
ular Nytech receiver has been noted 
elsewhere, although this has been 
replaced in the market by the new 
range of Nytech electronics based on 
the CA252 amplifier. Personal audi
tion leads me to suggest that the new 
electronics range is indeed much 
improved over the old. 

--

Summary reviews 
The frighteningly expensive Amcron 
SA2/ D L2 pre/power amp combina
tion (approx £3000) impressed the 
reviewers in terms of power delivery 
although the preampwas not to taste. 
The extravagent complexity of the 
£1380 DL2 preamp seemed to com
promise sound quality while not 
offering some useful facilities like 
variable capacitance on the magne
tic input or variable impedance on the 
moving coil stage. Furthermore, the 
volume control was found difficult to 
use. The SA2 power amp delivered a 
very high 280watts per channel with 
low distortion but only average figures 
for hum. Overall it was felt that the 
combination was not suitable for 
domestic use but that in specialist 
applications, where price was no dis
incentive, it could well be worth con
sidering. The£ 1 518 power amp was 
felt to be more competitive on price. 

The 8ryston 28/38 power ampli
fiers are imported from Canada by the 
London dealer KJ Leisuresound but 
are also available to other dealers. 
The 2 B delivered 60 watts into8ohms 
on test and showed generally good 
power delivery into low impedances 
Bandwidths of both amps were wide 
but not excessive, while distortion 
and noise were well down. The 3B 
gave a similarly high standard of 
technical performance with a power 
rating of approximately 130watts (or 
double the 2 B) perchannel. Listening 
tests indicated a bass which was a lit
tle 'fat' and 'heavy' while the 2 B soun
ded a little harsher than the 3B. 

Further casualties include the 
Rogers range of electronics includ-

Dynamics and imagery were good 
but with some loss of detail. Choice of 
partnering preamp would be impor
tant but at £299 and £399 respec
tively the 2 B and 3B delivered plenty 
of 'high quality' power at a not un
reasonable price. 

The £144 Denon PM51 0 had a 
reasonably generous power output 
for an amplifier at this price. Power 
was well maintained into 4oh ms though 
somewhat curtailed into lower impe
dances. The inputs appeared fine 
though the input capacitance of the 
magnetic input could cause com
patibility problems with some car
tridges. Theoretically, the user of this 
amp would be restricted of moving 
magnet cartridges to designs from 
Ortofon, Shure, Grado and Technics, 
compatible with this input. The sound 
was reasonably well controlled and 
detailed though with some 'shrillness'. 

The Den on PM540 seemed to audi
tion less well than the cheaper 510 
although the lab performance of the 
£190 amp was favourable, showing a 
significantly higher power output of 
95watts into 8ohms. Personal audi
tion is strongly recommended. 

Dual's CV-1150 amplifier did well 
in the context of the Best Buy Dual 
System 2 reviewed in lssue 27. This is 
a basic slimline amp offering connec
tion for one pair of speakers only, 
although two tape decks can be 
accommodated one with phono and 
one with DIN sockets. Unusually the 
phono input had switchable sen
sitivity. The only feature which was 
criticised was the needlessly high 
level of cut and boost offered by the 
tone controls. 36 watts were delive
red on test which is only a medium/ 
low output but the amp proved 
capable of being driven nearly flat out 
without sounding 'harsh'. Shortly to 
be replaced; at£90 however thisamp 
can still be recommended. 

The Exposure amplification sys
tem was tested at a time when the VII 
preamp was just coming out into pro
duction; this unit is available in various 
configurations with a single power 
supply or with a dual power supply. 
Most of the review was conducted 
using the integral power amp supply 
feeding the VII preamp. The power 
amp delivered a promising 80watts 
plus on test but fuses prevented low 
impedance drive. for any period, 
though power delivery into real low 
impedance loads looked promising. 
The new preamp showed improve
ments in cross-talk and RI AA tracking 
although noise figures were only 
average. In the context of specialist 
audiophile products this combina-



tion is not expensive (£230 plus 
£290 ) and would seem to offer pretty 
good subjective performance though 
the power amp is perhaps the 
strongest part of the combination. 

The £75 Hitachi HA-2800 ampli
fier was reviewed as part of the Sys
tems book in the 2800VS system. 
This slimline model offered 36watts 
on test but had only limited hook-up 
facilities. Though only tape record/ 
replay, phono and tuner inputs were 
provided there were two pairs of 
speaker outlets, surprising in view of 
the amp's limited ability to drive low 
impedance loads. With suitably effi
cient, easy to drive speakers (such as 
the KEF Codas used in the test pro
gramme) the Hitachi turned in an 
above average subjective perfor
mance. 

The classic Hitachi MOSFET 
power amplifier configuration is still 
available as part of the CA/H M 7500/ 
11 pre/power amp combination. This 
was an attractive and beautifully fini
shed combination with fine presenta
tion and generally sound technical 
performance. lt was however, con
sidered expensive for the power 
offered and for its severely restricted 
delivery into low impedances. In effect 
this means that speakers need to be 
chosen with care to take proper 
advantage of the 1 OOwatts per chan
nelS ohm power available. Great care 
should be taken in selection if two 
pairs of speakers are to be used 
together. Although listening impres
sions were above average, positive 
and consistent they were felt to be 
unexceptional at the £390 asking 
price. 

The Lentek amplifier from a specia
list U K manufacturer offers a rare 
combination of function, beauty and 
good styling. The finish being typical 
of the standard set by Japanese 
manufacturers and rarely matched in 
the West. Functions are deliberately 
limited although two tape decks, and 
both magnetic and moving coil car
tridges can be accommodated. Both 
phono inputs have great flexibility 
over sensitivity and capactive/impe
dance match to ensure optimum car
tridge performance. Despite the 
weight of the amp the power delivery 
was not very great at around 70 watts 
but the fact that this is maintained 
into 4ohm loads suggest that the 
power supply is both generous and 
well-controlled. Although lab results 
were very good, listening tests were 
inconsistent with a rating only a little 
above average; the most positive 
attribute being a unusual neutrality in 
the important midband region. The 
Lentek was considered expensive at 
£750 (now £785) for the power pro
duced. When value for money is not a 
prime consideration the reassuringly 
solid build and neutral performance 
clearly show it to have a place in the 
market. 

The Marantz PM31 0 came in for a 
fair amount of criticism but the amp 
was considered to have acquitted it
self reasonably when examined as a 
whole, having an overall rating mar
ginally below average in the Ampli
fiers I ssue, though being rated higher 
in the context of the Marantz 310 
rack system reviewed in Systems 
Choice. Both reviewers found the 
sound a little coloured and muddled; 

this being more noticeable when the 
amp was driven hard which suggests 
it is best partnered with sensitive 
loudspeakers. The overall sound was 
quite balanced, if short on detail, and 
aggressive tendencies were 'mer
cifully slight'. To give of its best, the 
PM31 0 must be suitably partnered, 
which accounts for the less than 
enthusiastic welcome in Amplifiers. 
On the tightest budgets this£69 amp 
can be recommended however. The 
slightly more expensive Marantz 
PM350 offering 50 watts on our tests 
for £90 is also worth considering. 

The Mitsubishi DA-U640 is a neatly 
designed unit offering above average 
power (66watts) forits price (£125).1n 
addition to full tape dubbing for two 
tape decks the amp offers terminals 
for two pairs of speakers which can 
be driven independently or together. 
Though overshadowed by failings 
elsewhere in the Mitsubishi System 
3, in which the amp was tested as a 
separate unit, it is certainly worth 
considering. 

Reviewed as part of the X330 sys
tem, the Pioneer SA-420 may still be 
available as a separates component 
at around £60 . unusually styled the 
amp proved surprisingly good at deli
vering power into low impedances. 
Though a lowish power of 28watts 
was meaured into the test8ohm load, 
42watts were delivered into 4ohms 
- odd therefore that Pioneer have 
not offered the facility to run both 
pairs of speakers simultaneously 
with this amp. Auditioning showed 
the amp to be slightly muffled but at 
the price the performance was felt to 
be good. 

The Pioneer A7 was too close in 
price to its Recommended AB brother 
to merit Recommended status itself. 
The A7 was however competently 
engineered and rated well on the lis
tening tests, offering a smooth if not 
spectacularly exciting sound. lt was 
happily free of the fatiguing effects of 
many other designs auditioned. 
Power output was more than ade
quate though not as generous as can 
be expected from Japanese amps in 
this price bracket. All in all the A7 
didn't offer the price/power balance 
offered by theAB at£60 more, though 
it is certainly worth considering in its 
own right. 

The Quantum 102/207 DA pre/ 
poweramp combination (£325) came 
within an ace of recommendation in 
the Amplifiers issue. Of the Quantum 
range of amps this offered the best 
overall package, and appears to give 
a good combination of power and 
sound quality at the price. There was 
plenty of reserve to drive low impe
dance loads although the power sup
plies were felt to be a little 'loose' 
-output was 80watts into the Soh m 
test load. Preamp inputs were use
fully flexible though the disc RIAA 
response was not as flat as the 
reviewers would have liked. Crosstalk 
was poor and limited by the preamp 
which also turned in adequate figures 
only for noise and hum. The verdict 
was 'promising but in need of tidying 
up' though 'potentially good value 
for money'. 

By conventional standards the 
Rote I RC/RB 1010 pre/power amp 
combination gives you quite a lot of 
amplifier for your money (£300) but 

listening tests were not especially 
encouraging. There was plenty of 
power available from the power amp 
with well-maintained delivery into 
4ohm loads though lower impedan
cescouldcause hiccups. The preamp 
showed a disturbingly high input 
capacitance on the magnetic input 
which restricts the use of this preamp 
with all but a small range of car
tridges, notably the Grado and Glanz 
designs which are unaffected by 
such high capacitance. High output 
moving coils could be considered in 
an attempt to circumvent this pro
blem. on test the sound was quite 
liked when the amp was playing softly 
but when any real power was being 
demanded the sound was felt to 
deteriorate, particularly in the lowfre
quencies when control was quickly 
lost. This combination's inclusion 
here is in acknowledgement of its 
value for money rather than in res
pect of its overall achievement on 
test. 

The Sigma drive Trio KA-1 000 was 
rated a sound enough performer but 
no bargain at £540 (it should not be 
available at a more typical price of 
£485). The power amp section pro
ved powerful, offering 128watts per 
channel into the standard test load 
but with some limitation on low 
impedance delivery and a 'soft
clipping' effect on 2ohm loads. So 
while overload on this design would 
not be unpleasant, higher impedance 
speakers would be a more suitable 
match than those with low impedance 
dips. The main feature of this amp is 
the Sigma four-wire drive which ena
bles the loudspeaker cables up to the 
speaker terminals to be included in 
the amplifier's negative feedback 
loop, thereby further reducing distor
tion in the system. The Sigma drive 
cables offered a general improve
ment in stereo imagery and 'tautness' 
of sound in the listening tests. The 
moving magnet input of the preamp 
section proved commendably flat 
although the me input had a distinc
tive falling response. This is a very 
competent design but one which is 
perhaps a little over elaborate. The 
Sigma drive worked well but a pre
mium is paid for the 'non-magnetic' 
design, an elaboration which is per
haps questionable. 

The Yamaha A560 (£99 when tes
ted though now selling for £139) was 
a difficult amplifier to sum up because 
the technical performance and power 
available were very good for the price 
and the unit does have the added 
benefit of a moving coil input. How
ever, the listening tests showed a dis
like for the sound of this amp; the 
main point of criticism being the 
loose bass and lack of detail and 
definition. The disagreement of the 
listening panel suggests that per
sonal audition is essential as these 
findings may be fallible. 80watts a 
channel was measured at 8ohms, 
with well-maintained delivery into the 
4ohm test load, and into the 2ohm 
load. This amp is most unlikely to 
have any problems driving any loud
speakers. The preamp section was 
competently designed with good 
RIAA, perhaps a little bass shy, while 
distortion and noise figures were 
excellent. Check this one out for 
yourself. 
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Presentation, faci l i t ies etc 
Orig ina l ly  marketed as part of the Marantz Esotec 
brand, the PM5 is joi n i n g  the  top of the reg u lar  
range now, w i th  a welcome£1 00 price reduction. 
Th is large integ rated model has a go ld-co loured 
fascia wh ich stands proud of the case proper, for 
console mou nt ing,  and is  decorated with a large 
range  of featu res. One q u ite  u n usua l  fac i l ity is 
that the power ampl i f ier  may be switched to 
operate e i ther i n  Class A or  i n  C lass B modes: in 
theory Class A is  cons idered to be superior 
because it e l im inates 'crossover d istort ion' which 
may be caused when switc h i n g  from one output 
trans istor to another, though i n  pract ice any 
ben efit  is far f rom proven, and also ' wastes' 
power as heat. 

The copious faci l i t ies i nc lude  tone controls 
which operate i ndependent ly  on each channe l, 
e laborate ly sca led l i g ht-type ' power'  meters, a 
f ive-posit ion mode select ion switch, se lect ion for 
two sets of speakers plus a headphone socket, 
and mon itor ing and dubb ing  for two tape re
corders. Provis ion is made for both movi ng-co i l  
and moving magnet cartridge types, and front 
pane l  switches also operate a loudness fu nct ion,  
a subsonic ' rumb le' f i l ter, and a tone control 
bypass switch, the latter rather obscurely labe l led 
'stra ight  DC'. The layout  of the  front pane l  knobs 
and switches has a pleasing symmetry, though 
th is  does not assist i n  f ind ing the vo l u m e  control 
easily, nor is it com plemented by the i n evitable 
Marantz confusion of logo typefaces scattered 
h i ther  and th i ther. A l l  i n puts and outputs are on 

·ph ono sockets. When i n  use,  part icu larly i n  Class
A m ode, the u n i t n at u ra l ly g ets quite warm, so 
some care needs to be taken to ensure adeq uate 
vent i lat ion.  

La b performance 
The s ign if icant heat output from t h is model  was 
noted, caus ing a cont i nuous  ' t ick i ng' from the  
heat p ipe wh ich is  used to coo l  the  tra nsistors. 
Power de l ivery comfortab ly  exceeded t h e  80/20 
specif icat ion,  though  why the power meters are 
scaled  to 200/50 watts/8 o h m s  rema ins  obscu re. 
A s ign if icant though not excessive d ifference 
between s ing le  and duel c h a n n e l  d rive power 
outputs may be seen i n  Class B mode, but the 
power del ivery i nto low impedances was genera l ly 
we l l  ma i nta ined, so choice of accom panyi ng 
loudspeakers shou ld  not  be cr it ic ia l .  

Bandwidths s h ow sensib le c u rta i l m e nt at the 
freq u ency extrem es, but the  d isc i n put  freq uency 
responses do show a mi ld l ow f requency ' b u m p' 
of about 1 d B, suff ic ient  to be aud ib le  and  i ntro
d u ce a meas u re of tona l  co loration, though 
u n like ly  to be considered offens ive. More worry
i n g  perhaps is o u r  m easu red input  capacitance 
of 370 pF on the movi ng mag n et i n put: a l though  i t  
cou l d  be arg ued that th is  can help control  
u l t rason ic  spuriae from modern wide- bandwidth 
cartr idges, the  fact remains  that it wi l l  a lso have 
a n  u ndes i rab le  effect upon the h i g h  freq uency 
aud io  band response of a s ign if icant n u mber of 
models, particu lar ly with the  typical extra 1 50 p F  
provided b y  the  tu rntable's p ickup leads. The 
d iscrepancy between our  f i n d i n g  and the  1 50 p F  
measu red f o r  a s im i la r  a m p l if ie r  (Co l loms: Hi-Fi 
Ne ws May 1 9 8 1 )  remains  u n exp la ined. I n  other 
respects the inputs and outputs show wel l  chosen 
va l u e s  that s h o u l d  cause no c o m pat ib i l i ty 
prob lems. 

The other  measured tec h n ical  performance 
parameters were to a com pete nt standard, with 
the crossta l k  better than 50 dB across m ost of the 

audio band, no ise f igures a l i t t le be low average, 
w h i l e  the intermodu l ation spectru m s h ows n o  
specif ica l l y  ident i f iab le sidebands, t h o u g h  there 
is a r ise i n  n oise re lated to t h e  test s ignals. 

Liste n i n g  i m p ressi o n s  
The l isten i ng tests gave genera l ly  positive resu lts, 
with the overa l l  ran king we l l  above average, 
a l be i t  with  occasiona l  dissent. M ost cr it ic isms 
were d i rected at a rather  ' b rig ht' t re b l e, and  l i tt le 
difference was noted between C lass A and B 
operat ion.  Some i nformal a u d it ion i n g  was a lso 
u n d e rtaken with the  re l ated MA5 mono power 
a m p l if ie rs, w h ich showed a s l i gh t  i m proveme nt, 
a n d  also a s l ight  change between m odes when 
dr iven f rom a h igh  qua l ity com ponent  pre-am p. 

Con c l u s i o n s  
Th is  was defi nite l y  considered amongst the  more 
l ive ly, dynamic and i nformative i nteg rated amp l i
fie rs, a n d  gave a we l l  ba lanced s u bject ive per
formance for the  price. Some reservat i o ns never
the less rema in  concern ing the  m ovi n g  magnet 
i n put capacitance and the perhaps u n necessari ly 
e laborate arrangements (coo l i n g  etc) needed to 
provide the C lass A option. 
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GENERAL DATA 
Power sta g e  
Both c h a n n els 20 Hz/1k Hz/2 0 k Hz 

Class B 

8 oh ms, 0.1% dist. ................... 99.4/100/98 Watts 
o/p level ref 2.83V=O d B  .. . ............. . . . .  20/20/2 0 d B  

Si ngle c h a n n el 8/4/2 o h ms 
1 kHz, 0.1% dist ..................... 1 13/182/237 Watts 
o/p level rei 2.83V=OdB ......... . . .... 20.5/19.6/17.7 d B  

Single cyc le  power 1 k Hz, 8/4/2 ohms . . . 156/2 7 6 /380 Watts 
o/p level rei 2.83V=O d B. .  . ... 2 1.9/2 1 .4/19.8 d B  

Dy namic headroom (I HF) ..... ....... . . . . . . . . . .  1 .05d B 
Power sta g e  Class A 
Both c h a n n els 20 Hz/1 k Hz/2 0 k Hz 

8 oh ms, 0.1% dist ....................... 25/25/25 Watts 
o/p level ref 2.83V=O d B  ...... . ............. 14/14/14 d B  

Si ng le  channe l  8/4/2 o h ms 
1kHz, 0.1% dist. ......................... 26/44/65 Watts 
o/p level rei 2.83V=O d B  ............ . . . 14.1/13.4/12.1 d B  

Sing le  cyc l e  power 1 kHz, 8/4/2 ohms ..... 2 9/48 /8 1  Watts 
o/p level  ref 2.83V=OdB ................. 14.6/13.8/13 d B  

Dy namic h eadr oom (I HF) .... .......... . .. . . . .  . . 0.2 4 d B  
Bandwidth (-3 d B  below half power) 
Disc i n� power out............... . . . . 5 Hz� 51 kHz 
Disc i n� pre out. ....... ............... . . . .... 4 Hz� 52 kHz 
Disc i n� tape out . . .......... . . . . ........... 4 Hz� 175kHz 
Aux i n- power out ... . ....................... 3 Hz� 4 6 k Hz 
I n p uts Type Sens (mV) Imp (ohms) Cap (pF) 
Disc MM.. Phono 2.5 54 k 370 
Disc MC ....... Phono 0.25 74 
Tuner/ Aux . . . . . Ph ono 180 3 9  k 
Tape 1 & 2 .. .. Ph ono 180 3 9 k  
Disc over load M M  . ................................... 3 9 d B  
Disc over load M C . . ... . . .................. ....... 3 8 d B  
Outputs (5.0 mV disc input) Type Level (m V) Imp (ohms) 
Tape 1 & 2 . .. .. . Phono 325 600 
Headphones (8 o h ms) . 70 

(2 koh ms) .... 2.5V 
Noise (rei 1 Watt, 8 oh ms) 
Z ero vol u m e .  
Aux r ef vo l u m e  . 

-82 d B  
-78 d B  
-78 d B  M M  disc r ei vol u m e  .. 

MC disc rei vo lume ... 
Other 

.. ......... -74 d B  

Dampi ng  factor........ . ......... ........ 7 7  (Class A, 64) 
T HD perfor m ance . . . . . ............... . ........ excel lent  
H u m  perfor m ance . . . average 
Di mensions(W x D x H) ... 16 V,(42) x 14 '12(37) x 6( 15) i ns(c ms) 
Weig ht ............................... . ............ 281bs 
Typical purchase price .. . .. . ....... : .... . . .. . . . . . . ... £400 
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Prese ntation,  faci l it ies etc 
This m idd le  model  of P ioneer's 'b ig t h ree' is  
d i f f icu l t  to d ist i ngu ish from the cheaper A7. The 
fascia is d iv ided into t h ree fu l l  he ight  sect ions 
f i n ished in  go ld, b lack p lus l i ghts, and go ld 
respectively. The rig ht hand section is domi nated 
by a huge vol u m e  control with an attendant 
m ut ing button. A neat ly i ndented row of la rg e  
pushbuttons se lect the  i n puts: these are attrac
t ively engraved but not easy to read, w h i l e  the  
l ig ht show next door  o n ly ident if ies them i n  
h ierog lyph ics. 

A h i nged and retractable pane l  covers the  left 
hand section, with  just the tone control knobs 
peeking th rough  (why?) When retracted a con
fusion of n ine l it t le buttons is revealed, to switch 
mm/ m-e d isc, speakers A and B, ' l ine stra ight' 
tone bypass, mono/stereo, s u bsonic f i l ter, l oud
ness, h igh/ low mm and m-e loadi ng, the latter 
g iv ing 200/400 pF mm opt ions and 33/1 00 o h m  
m-e alternatives. 

Two extra rotary controls adjust balance and 
sort out tape recorder  switch i ng, a l lowing any 
in put to be recorded i ndependent ly of  the  ma in  
s igna l  p laying,  and organ is ing cross-du bbing .  I n  
the centre the ' l igh t  show' g ives a graph ic  and 
hard-to- ignore d isplay of  the signal routing through 
the ampl i f ier. Th is  does help to overcome am
b igu it ies i n  the  switch labe l l ing ,  but the absence 
of any d imming/off switch and the use of t h ree 
l u rid colou rs makes th is  a d iff icu lt  i tem of  e q u i p
ment to ignore. Add ing  f u rther  m usc le to the  
d isp lay is a vert ica l  'power' meter, wh i le  the  ma in  
power switch is  tucked away a lmost as an 
afterthoug ht, b lack  on b lack with on ly  a red b l ip  

� to att ract attent ion.  
0 � 

La b measureme nts 
Power de l ivery fol lows a s i m i l a r  pattern to the  A 7, 
offer ing about 1 dB of extra leve l. De l ivery was 
q u ite we l l  ma i nta ined i nto 4 ohms, though some
w h at c u rta i led i nto 2 o h ms, so a l itt le caut ion is 
necessary when choosing loudspeakers part icu
larly if want ing  to use two pa i rs together  and 
loudly, though the 'min imum 1 2 ohms' instructions 
under  these condit ions on the back pane l  is  q u ite 
i m practical .  S i n g l e/ d u a l  channe l  d rive d ifference 
is on the large side. 

The bandwidths show a measure of control ,  
though with a certa in  rando m n ess, and no LF 
ro l loff has been i ncorporated. A l thoug h the i n
tent ion was presumab ly  to i m p rove upon the  A7, 
as it tu rned out t h e  measure ments were mar
g i n a l ly poorer overa l l ,  t h o u g h  pretty good none
the less. Once aga in  d istort ion  was vanis h i n g ly 
smal l ,  wh i le  the  I M  test shows some ' noise 
modu lat ion effect', but  no dist i nct s idebands to 
speak of. The tone contro l  c i rcu its shou ld  be 
switched out u n less rea l l y  (?) necessary, s ince 
they adverse ly  affect the  d istort ion and noise 
performance. The prov is ion of a lternative d isc 
input  capacitances is usua l ly  usefu l ,  but the  
va l u es we measured are  1 0% h i g h e r  than specif i
cat ion, and the 200/40 0 p F  spec wou ld  have 
been much more usef u l  as 1 00/300 p F  i n  any 
case. So despite these a l ternatives some care 
needs to be taken wi th  t u rntab l e  and cartr idge 
se lection, though m ismatches a re l i ke ly  to be 
m inor. We can not see the 450 pF+ sett ing proving 
to be much benefit at a l l, u n l ess i t  he lps contro l  
the i n put bandwidth at h i g h  freq uencies. 

Liste n i n g  i m pressio n s  
Listen ing test resu lts were not ent ire ly consistent. 

but the overa l l  rat ing  was comfortab ly above 
average in spite of t h is, and some l isteners 
responded q u ite posit ively towards th is ampl if ier. 
The extreme bass seemed u n usua l ly  we l l  con
tro l led, and was q u ite powerf u l  with reasonab le  
deta i l  and def in it ion. A s l ight  preference was made 
for moving magnet ove r m ov ing-coi l  i n puts, and 
there were occas iona l  touches of  'brashness', 
but by and large the dynam ics were q u i te l i ked 
and the amp l if ier  did n ot seem to become too 
distressed when d riven loud. 

Co ncl u s i o n s  
This  appears to be a sound ly engineered ampl if ier 
with few if any cr it ic isms, a l beit  with fairly con
servat ive power rat ings  for the price. L isten ing  
tests g ave encou rag ing  though  not ent i re ly  con
sistent res u lts, and the tec h n i ca l  n igg les we re 
few and s l i g ht. Ergonom ics are q u ite good, but 
the  Star Trek presentat ion  m i g ht not su i t  every
body. 
GENERAL DATA 
Power stage 
Both channels 20 Hz/! k Hz/2 0 k Hz 

8 ohms, 0.1% dist... . . . .... 102/108/99 Watts 
o/p level ref 2.83V=Od.B.. . ...... . ... 20 . 1 /20.4/20dB 

Si ng le  channe l  8/4/2 o h ms 
1 kHz, 0.1% dist ..... . .. . ... . .. . . . .. .  124/198/149 Watts 
o/p level ref 2.83V=O d B  ....... . . . .. . . . . .  2 1/19. 9/15.7 d B  

Si ng le  cycle power 1  k Hz, 8/4/2 o h ms . . .  143/23 1/156 Watts 
o/p level ref 2.83V=Od B.... . ... . . . .. 2 1.6/20.6/15.9d B  

Dy namic head room { I HF) ...... . ... . .. . . . .. .. . . . . . . .  0.4 6 d B  
Bandwidth (-3 d8 below h alf power) 
Disc in- power out ....... . ........ . . . . . . . . DC Hz- 75kHz 
Disc in- tape out ...... . .... . . . ..... . . . .... 5Hz- 40 k Hz 
Aux  i n - power out ..... ....... . . . ..... . .... DC Hz- 90 k Hz 
I n puts Type Sans (mV) Imp (ohms) Cap (pF) 
Disc MM.. Phone 2 .3 50 k 220/450 
Disc MC... . Phone 0 .25 33/100 
T u n er/ Aux . Ph ono 150 
Tape... . ... Phone 150 
Tape..... . . . . Phone 150 
Disc overload MM . . . .  
Disc overload MC . 
Outputs {5.0 mV disc input) Type 
T ape 1. . . . . . . . . . . . . . . . . . . Ph ono 
Tape 2.............. Phone 
Headphones (8 ohms) .. 

(2 koh ms) . 
Noise (ref 1 Watt, 8 oh ms) 

Level (mV) 
2 35 
235 
65 

2.5V 

. 3 9dB 

. 3 9dB lmp (ohms) 
3 k  
3 k  

Zero vol u m e .. . ... . . . ....... . . ...... . ...... . .... . . -8 9d8 
.Aux ref vo l u m e  . . .. . ... ... ..... . ....... . ...... ...... -8 1 dB 
MM disc ref volume . . . . . ... . . ... . ... . . . . ... . . . . . . .  -80 d B  
M C  disc ref volume . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  -?? d B  
Other 
Dampi ng factor . . . . . .. . . . . . . . . . . . . . . . .... .... . . .. .  7 4 
T HD performance . . . . .. . .. . .......... . . . . . . . . . .. .  excel lent 
Hum performance . . . . . . . . . . .. . . . . . . . . . .... . ... .. . .. . .  good 

Di mensions(W x D x H) . . .  161/,(42) x 16V,(42) x5{ 12)  i ns{cms) 
W eight . . . . . 291bs 
Typical pu rchase price . . . . . . . . . . . . . . . . . . . .  £330 
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Prese ntation, faci l ities etc 
This com bination of pre- and power a m plifier is 
most attractive, with a standard of finish the  
eq ual  o f  anything around, and a desig n that has 
distinct touches of Scandinavian f lair, whi le sen
sib ly not f lying in the face of cu rrent fashion. Of 
the two units, the  power amplifie r is perhaps the  
most interesting in appearance, with the scu lptured 
louvres t h rough the  case looking q uite d ramatic. 

The large rotary control on the pre-amp (natural ly) 
adjusts vol u m e, and a longside are two sma l le r  
rotaries for ba lance and input selection. Two 
more rotaries further  a long adjust bass and 
treb le, whi le at the other end another controls 
the output to the headphone socket, driven in
dependent ly  of the power ampl ifie r. One pair of 
push buttons switch mono and loudness, the  next 
pair su bsonic fi lter and tone defeat, a g roup of 
fou r  give tape monitoring and cross-du bbing, 
whi le the one o n  its own switches power. Apart 
from the attractive metalwork, the power amplifier 
is a l most feature less (as it shou ld be?), with its 
matching power switch and two LEDs indicating 
peak clipping. The rear panels use phono through
out, which is a bit of a break from European 
tradition, but not u nwelcome. I n puts are pro
vided tor both moving-coil and moving mag n et 
cartridges, with switching tor variable impedance 
(1 00/47/33 kohm)  a n d  variab le  capacitance 
(20/1 20/350 pF) beside the sockets. I ncidental ly, a 
matching tuner  is also avai lable, as we l l  as a most 
interesting (and expensive) piece of modern 
fu rnitu re desig ned specia l ly  to house the  u nits 
a long with other eq uipment. 

La b performa nce 
Be lying its com pact dimensions (if  not its p rice), 

these u nits were capab le  of a whacking 1 80 or  so 
watts both c h a n n e ls d riven, though the increase 
of 1 2 % u nder  sing l e  c h a n n el d rive is a l itt l e  hig h, 
so the power su pp ly  is not perhaps quite as ' stiff' 
as we wou l d  h ave liked. The power del ivery is 
very we l l  maintained into low impedances, show
ing a voltage d ro p  of on ly  3 .2 d B  into as l ow 
as 2 o h ms. Obvious ly  this amp l ifier wil l drive any 
loudspeakers without  proble ms, a l though there 
was s l ig h t  c u rre n t  l imiting  into the  l owest 
im pedances. 

Bandwidths s how reasonab le curtail ment  at 
the freq uency extre m es (or at any rate an avoid
ance of excess), t he  R I  AA equa lisation is very f lat 
and  nice ly  tai lored, and  the  m oving magnet 
im pedance/capacitance variations are accurate 
a n d  usef u l l y  f lexib le. The m oving-coil input  
im pedance is  hig h e r  than  usua l ,  though we 
wou l d  be surprised i f  th is made any significant 
diffe rence. Distortion is qu ite l ow (if  not q uite as 
low as the l atest Japanese a m plifie rs), and the  
noise and h u m  performances were not q uite as 
good as we expected. O n e  cu riosity is that the  
gain matching t h ro u g h  the  pre-a m p  is  not q uite 
rig ht, so that it is n ot difficu l t  to clip the  output  
section with modest level inputs when the volume 
control is  set  hig h. This may not matter in 
practice as t h e re is p lenty of vo l u m e  at the 
contro l  mid position with a typica l in put, and h e re 
the overload margin is high. But it does represent 
a chink in the  armour of this otherwise im
pressive system. The IM spectru m showed the 
s lig htest sideband, and was noticeably tree of  the 
'noise mod u l ation effect' . 

Liste n i n g  i m p ressi o n s  
Tandberg have no  recent track record for  a m pli-

tie rs, so it was p l easant to find that this expensive 
model  did seem to de liver the goods subj ective ly, 
and was placed consiste nt ly hig h in the listening 
tests. The sou n d  was considered 'open', 'c lean'  
and commendab ly  c lear  of contusion, i t  a t rif le  
lacking control  at hig h freq uencies and  not  
entirely wel�delined at  low frequencies. General ly 
quite 'busy' sounding wit h p lenty g oing on,  it 
neverthe less lacked the  f u l l  dynamics and 'locus' 
of the best audiophi le amp l ifie rs. 

Concl u s i o n s  
This is  an  expensive com bination, but one  which 
did consistent ly  wel l  t h roughout the tests. As an 
amplifier tor the m u sic lover who would rath e r  
avoid the  occasiona l  eccentricities of the  audio
phi le  market, and who rates style and engineering 
quality above simp l istic va lue  for mon ey, the  
Tandbergs stan d  u p  extrem ely we l l ,  and a re  a 
welcome surprise from this tape recorder specialist 

GENERAL DATA 
Power stage 
Both channels 20 Hz/1 k Hz/2 0 k Hz 

8 ohms, 0.1% d ist ....... . .......... . 17 5!181/1 7 8  Watts 
o/p level ref 2.83V=Od B . .  . ... . 2 2. 4/2 2 . 5/2 2. 5 d B  

Single channel  8/4/2 o h ms 
1 kHz, 0 . 1% dist . . . . . . . . . . .... 205/3 15/3 8 6  Watts 
o/p level ref 2.83 V=Od B. . .  . . . . . 23 . 1/2 1.9/1 9. 9 d B  

Si ngle cycle power 1 k Hz, 8/4/2 ohms .. . 2 2 5 /3 78/400 Watts 
o/p level ref 2 . 83 V=Od8 . . ....... .... . . . 23.3 /22.8/2 0 d B  

Dy namic headroom (I HF) . . . . . . . . . . . . . . . .. . .. . . . .. 0 .4 dB 
Ban dwidth (-3 d B  be low half power) 
D isc in - power ou t... . . . . . . . . . . . . . . .. 7 Hz - 8 9 k Hz 
Disc in - pre ou t . . . . . . . . . . . . . .. . . . .... ...... 7 Hz - 1 1O k Hz 
D isc in - tape ou t ... . . .. . . . . .. . . ......... .. . .  7 Hz- 7 7 k Hz 
Au x in- power ou t....... . . ........ . . 5 Hz - 114 kHz 
Power amp on ly.. . ........ . ... 3 Hz - 12 2 k Hz 
I n p uts Type Sens (m\/) Imp (ohms) Cap (pF) 
Disc M M.. Phono 2.2 33 /48/98 k 3 4/13 1/ 

Disc MC ... Phono 0.16 
Tu ner/ Au x . Ph ono 150 
Tape 1. Phono 150 
Tape 2. Phono 150 
Power amp ... Phono 1.1 V 
Disc ove rload M M  .... 
Disc overload M C . 

1 k 
48 k 
48 k 
48 k 
10 k 

Outputs (5.0 mV disc inpu t) Type Level (m\/) 
Tape 1. . . . . . . . . . . Ph ono 3 00 
Tape 2.. . . . . . . . . ..... Phono 3 00 
Headphones (8 ohms) . 3 00 max 

(2 koh ms) . 17V max 
Noise (ref 1 Watt, 8 oh ms) 
Zero volu me ..... . 
Au x ref volu me . .
M M  disc rei volu me 

33 4 

. 42 d B  
. 4 1 d B  Imp (ohms) 

1 k 
1 k 

(separate 
control) 

M C  d isc ref volu m e  . . . . . . . . . . . . . . . . . . . . . . . . .. .. 
Other 

. :·8"8dB 
. 8 2 d8 

78dB 
73 d B  

Damping factor . .......... ..... ..... . . . . . . . 159 
T H  D performance . . . . . . . . . . . . . . . . .  excellent 
Hu m performance . . .... . . . . . very good 
Dime nsions(W x D x H) ... 1 7(43.5) x 15(3 8 )  x 6.5(16) ins(cms) 
Weight . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 51bs 
Typical purchase price . . . . . . . . . . . .  £850 

20  Hz 50 luO 100 soo lk  2k  5k  lOk 20k 
Disc frequency response, note expanded vertical 
scale (2 dB per division) (m-e above, mm belo w) 
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Prese ntation,  faci l it ies etc 
The SU- V7 del ivered to us was p leasing ly f in ished 
i n  a dark, neutral matt-brown, with the panel  
letter ing i n  a complementary l ig hter colour; an 
alternative version is avai lable with a s i lver fascia 
The front is d ivided horizontal ly i nto two sections, 
the top part featuring  the most used vol u m e  and 
se lector contro ls. Showi ng the way fash ions 
change, the vo l u m e  control  has a n ice con
t i n u ous smooth act ion without d iscrete steps, 
and  the ' power' meters fitted to t h e  cheaper V3 
have been d ispensed with. 

By and large the faci l i t ies prov ided appear to 
have been caref u l l y  chosen. M ov ing  magnet or 
mov ing- c o i l  type cartr idges may be accom
modated, record ings may be made from any 
source i rrespective of the sou rce be ing  l i stened 
to,  and a fu l l  tone control  bypass switch is f i tted. 
Switc h i n g  a lso contro ls speaker  se lect ion ,  
m o n o/stereo, h igh and  subson ic f i l ters and 
loudness. There is a smatter ing of i n d icator l i g hts 
as we l l  as Techn ics' trad it iona l l y  taste less i l l u
m i nated ' new c lass A synchro bias' pane l. These 
n igg les aside it is a pleasantly u nassertive design 
which is  easy to use. Phono sockets are used 
throughout on the back panel, with D I N  dupl ication 
of one tape set. 

Lab performa nce 
The power output is very generous for an ampl if ier 
at th is p rice level, and  del ivery is  we l l  mai nta ined 
i n to 4ohm loads. H owever, the  2 oh m  load tests 
actuated the protection relays a n d  a lso showed 
some l i m itat ions u nder our  s i n g l e  cyc le burst 
condit ions, so some of the most awkward speaker 
loads m ight  be best avoided, and a l i t t le  care may 
be n eeded if d riv ing two pairs of speakers hard, 

at a party for i n stance. One cu riosity w h i c h  we 
fou n d  was that after the protect ion had operated, 
if the a m p l if ie r  was switched off and t h e n  on 
again i m m ediate ly, the maxi m u m  power avai lab le  
was red uced by 2 d B  u nt i l  the amp l i f ier  had been 
left off for  a considerable t ime: th is may be a usefu l 
extra measure of protection or a sample i rregu lar
ity, but  reg u lar  pa rty g ivers m ight  take n ote. 
There was v i rt u a l ly no  d iffe rence betwee n  the 
power outputs with one or both channe ls  d riven, 
wh ich is  a good po in t. 

The d isc f requency responses were com m e n d
a b l y  f lat, and  t h e  measured bandwidths s h owed 
some attempt at control ,  with n o  excessive ly h i g h  
freq uencies present. I n puts and outputs showed 
sensi b le  va lues  t h roughout with n o  pote nt ia l  
matc h i ng prob l e ms; the  headphone output  had 
s l ig ht ly  g reater atte n u at ion than usua l, t hough  
th i s  may  wel l  be no bad  th i ng. The  i ntermodu lat ion 
test showed better than average resu l ts, but  the 
background noise spectrum did not appear q u ite as 
'c lean' as other ampl if iers under these condit ions. 
M easured no ise f ig u res, harmonic d istort ion  per
formance a n d  h u m  performance were a l l  f i n e. 
Overa l l  t h i s  is c lear ly a very compete nt ly  a n d  
cost-effective ly  desig ned amp l i f ier. 

Liste n i n g  i m p ressi o n s  
The resu l ts of the  various l iste n i ng tests were 
both consistent and  favou rab le, the  s o u n d  be ing  
described as genera l ly ' l ive ly' and 'open', perhaps a 
l i t t le  presence/treble ' br ig ht', but w i th  good 
overa l l  coh ere nce and reasonab le  dynam ics. 
Some misg iv ings were made of a lack of rea l 
' power' at the  bass end  and a rathe r ' g ra i n y' effect 
on the sound as it was d riven harder, but stereo 
and sepa rat ion were both wel l  l i ked.  The con-

s istency of t hese comments was u n u s u a l l y  good, 
so we feel reasonab ly  confident i n  present ing  
them, a n d  confirm i ng a so l i d  above- average 
rat i ng  for t h is mode l .  

Con c l u s i o n s  
Th is  is a p l easant ly  sty led a m p l if ier  wh ich  
consiste nt ly  g ave above average resu lts on both 
the tec h n ica l  and the l i sten i ng tests. Th e pr ice is 
q u ite modest, the  power q u ite generous, a n d  
there is very l i t t le g rou n d  f o r  cr it ic ism, so we c a n  
do l it t le but  e n dorse i t s  obvious me rit. 

GENERAL DATA 
Power stage 
Both chan nels 20 Hz/1 k Hz/20kHz 

8 o h ms, 0. 1 %  d ist  ......... . . .. . ..... . . . . 96/96/96 Watts 
o/p le•el  rei 2 .83V=O d B . . .  . 1 9.8/1 9.8/1 9.8 d B  

S ingle channe l  8/4/2 ohms 
1 kHz, 0. 1 %  d ist .  .. .............. 1 02/1 70/Relay Watts 
o/p level rei 2.83V=O d B . . . . 20/1 9.3/Relay d B  

S ing le cyc le  power 1 k Hz, 8/4/2 o h m s  . .. 1 07/200/224 Watts 
o/p level rei 2.83V=Od B. . .  . 20.3/20/1 7 . 5 d B  

Dy namic headroom ( I H F) .  . . . . ... . .. .  0 . 1 2 d B  
Bandwidth ( -3 d B  below half power) 
Disc in - power out. . . 3 Hz- 5 9k Hz 

. 4 Hz- 1 04k Hz 
DC Hz- 76k Hz 

Disc i n- tape out . 
Aux in - power out. 
I n p uts Type 
Disc M M. . Phono 
Disc M C .  Phono 
Tuner/Aux . Phono 
Tape 1 & 2 . Phono 
Tape 2.. D IN 
Disc overload M M .  
Disc overload M C  . 

Sens (mVJ 
2 .8  

0.1 90 
1 70 
1 70 
2 1 0  

Outputs (5 .0 mV disc input) Type 
Tape 1 & 2 . Phono 
Tape 2. DIN 
Headphones (8 o h m s) . 

(2 kohms) . 
Noise ( rei 1 Watt, 8 oh ms) 

Imp (ohms) Cap (pF) 
47k 1 63 
2 1 5  
6 1 k  
64k 
64k 

Level (m V) 
300 
32 
22 

800 

3 5 d B  
. 35 d B  Imp (ohms) 

530 
77k 

Zero vol u m e  . . . . . . . . . . . . . . . . .. . ...... . . . . . . . ... . . . . .  -87 d B  
A u x  rei vo l u m e  . . . .... . . . . . .... ... -80 d B  
M M  disc rei v o l u m e  . . . .. . . . . . . . . .... . . . . . . . .. . . . . . .  -80 d B  
M C  d isc ref vo lume ... . ... . . .. . . . . . . . . . . . . . . . . . ... . -7 7 d B  
Other 
Damping  factor . . . . . . . .. . ... . . . . . . . . .. 42 
THD performance . . excel lent  
H u m  performance . . . . . .. . .. . ..... good 
D i mensions ( W  x D x H) . . .  1 7 (43) x 1 4(36) x 5( 1 2 ) i n s(cms) 
Weight . .. . . . . . .  261bs 
Typical p u rc h ase p rice . . . .. . . . . .. . . £1 90 
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Prese ntat ion,  fac i l it ies etc 
T h i s  is a reaso n a b l y  com pact a n d  s l i m  a m p l i f i e r, 
w i t h  a very we l l  f i n i s h e d  sat i n - s i lver  fasc i a. The 
c o n t rol  l ayout i s  n e at a n d  u n o b t r u s i ve, apart from 
the l i g h t- type ' powe r' m e t e rs w h i c h  a re a l i t t l e  
g a r i s h .  T h e  vo l u m e  c o n t r o l  is  s e n s i b l y  l arg e a n d  
d i st i n g u i s h a b l e, a n d  f u nct i o n  switch i n g  i s  d e l e
gated to t h ree rotary controls, contro l l i ng speaker 
s e l e c t i o n ,  tape record e r  s e l e c t i o n, a n d  m a i n  
a m p l i f i e r  i n pu V o ut p u t  respect i v e l y;  t h i s  arra n g e
m e n t  p e r m i t s  tape record i n g  to be m ad e  from any 
i n p u t  . w h atever s o u rce has b e e n  s e l ected for 
l i ste n i ng at t h e  t i me. 

Subs id iary controls are relegated to the bottom 
t h i rd of the fascia, and i n c l u d e  bass, t reb le ,  a n d  
ba l a nce c o n t r o l s, a n d  switc h e s  for  l ow a n d  h i g h  
f i l t e rs, ' lo u d n ess' ,  a n d  m e t e r  r a n g e. S a d l y  t h e re i s  
n o  m o n o  sw itch ,  a n  u nf o rt u n a t e  o m i s s i o n  f o r  
ow n e rs o f  o ld  a n d  treasu red record i n g s, as i n  
s u c h  cases t h i s  h e l ps t o  r e d u c e  s u rface n o i s e  
a n d  r u m b l e. P h o n o  i n p u t s  are used t h roughout ,  
t h o u g h  t h e re i s  D I N  d u p l i c a t i o n  o n  o n e  tape 
po s i t i o n. C e rt a i n  c l a i m s  for o p e rat i n g  p r i n c i p l e s  
s u c h  as · n ew C l ass A sy n c h ro- b i as' a n d  ' D C' 
c i r c u i t ry are made w i t h  u n n ecessary v i g o u r  o n  
t h e  front p a n e l :  s u c h  features are o f  n e b u l o u s  
b e n ef it  i n  t h e m se l ves ( t h e  w h o l e  b e i n g  g reater  
than t h e  sum of  t h e  p a rt s) .  t h e i r  main p u rpose 
be i n g  to g i ve the copyw r i t e r  o r  s a l e s m a n  some
t h i n g to talk about. 

Lab performance 
We are acc ustomed to exce l l e n t  laboratory results 
on Tech n i cs models. and the S lJ- V3  is no exception 
d e s p i t e  i ts  com parat i v e l y  m o d est p r i c e. I n deed i t  
is  somewhat e n c o u rag i n g  to note t h at Tec h n ics 8 do n ot seem prepared to sacr if ice p e rf o r m a n c e

a n d  q ua l i ty  i n  a n  atte m pt to m ee t  a pa rt i c u l a r  
c o m m e rc i a l  p r i c e  t a rg e t. Powe r d e l i v e ry i s  
g e n e ro u s  f o r  t h e  pr ice, a n d  w e l l  m a i n t a i n e d  i nto 
low i m p e d a n ces,  so s e l e c t i o n  of p a rt n e r i n g  l o u d
s p e a kers is u n cr i t ical .  H oweve r t h e  d iffe rence 
betw e e n  s i n g l e  a n d  dual  c h a n n e l  c a p a b i l i t i e s  
a p p r o ac h es 20%, i n d i cat i n g  s o m e  l i m i t a t i o n s  i n  
t h e  powe r s u p p l y  ' st iff n ess',  t h o u g h  t h i s  i s  by n o  
m e a n s  u n re a s o n a b l e  f o r  a m od e s t l y  p r i c e d  
a m p l i f i e r. 

M ost of t h e  p o i n t s  o n e  c a n  ra ise co n c e r n i ng 
t h e  t ec h n ica l  p e rformance a re i n  t h e  n a t u re of 
q u i b b l e s  rat h e r  t h a n  c r i t i c i s m s. T h e  h u m  p e r
f o r m a n c e  o n l y  rated average, a n d  t h e  d i sc i n p u t  
b a n d w i d t h  m ig h t  h a v e  b e e n  c u rta i l ed a n  octave 
b e l o w  the m e as u re d  7 0 k H z  with advan tage. 
I n p u t s  and o u t p u t s  have been s e n s i b l y  c h osen,  
so n o  m atc h i n g  p rob l e m s  are l i ke ly. C rossta l k  
m e a s u red q u i te we l l , r i s i n g  to a reaso n a b l e  
-42 d B  from a v e ry g o o d  l ow freq u e n cy -6 8 d B. 
T h e  i n t e r m o d u l a t i o n  spect r u m  s h ows n o  speci f i
c a l l y  i d e n t i f i a b l e  s i d e bands, t h o u g h  t h e  n o i s e  
f l o o r  d i d  r ise s o m e w h a t  w i t h  t h e  a p p l icat i o n  o f  
t h e  t e s t s  s i g n a l s  o n  e i t h e r  s i d e  of t h ese.  T h e  
n o r m a l l y  m e a s u red n o i s e  f i g u res were h owever 
ve ry g ood. 

Li ste n i n g  i m p ress i o n s  
L i s t e n i n g  t e s t  resu lts w e r e  c o n s i s t e n t l y  i n  t h e  
average a n d  above average c l a s s,  w h i c h  is  v e ry 
e n c o u rag i n g  t o r  a m o d e l  i n  t h i s  pr ice c l ass. Most 
desc r i pt i o n s  i n c l u ded the adject i v e s  ' b ri g h t' ,  b u t  
i n  a 'forwarcf o r ' open' sense rat h e r  than i n d icat i ng 
agg ressiveness. A somew hat ' powe rf u l' sou n d i n g  
b a s s  was f e l t  by s o m e  to b e  s l i g h t l y  l e s s  we l l  
c o n t ro l l e d  t h a n  t h e  best a m p l i f i e rs. D et a i l  a n d  
i n f o r m a t i o n  p resentat i o n  w a s  g e n e ra l l y  pra ised 

for  a n  a m p l if i e r  i n  t h is c l ass, a n d  i t  m a n ag e d  the 
far f rom easy f e at of sou n d i n g  q u ite l ively a n d  
g e n e ra l l y  w e l l- co n t ro l l e d  at t h e  s a m e  t i m e. 
A m o n g st n o n- m ov i ng-co i l  m o d e l s, it was c l ear ly  
o n e  of the top p e rfo r m e rs.

C o n c l u s i o n s  
T h i s  i s  c l e a r l y  a very c o m petent d e s i g n ,  w h i c h  i s  
mod est ly pr iced b u t  h a s  m a d e  f e w  c o m p ro m i s e s  
to t h i s  e n d .  C e rt a i n l y  t h e re are s o m e  i n d i c at i o n s  
t h a t  t h e  powe r s u pp l y  h as t o  w o r k  fa i r l y  h a rd,  b u t  
t h e n  t h i s  is part o f  what cost- effective e n g i n eer ing 
i s  about.  T h e  a u d it io n i n g  gave consistent ly e n 
c o u rag i n g  res u l ts, w h i c h  s u g gest t h at t h i s  i s  
a m o n g st t h e  l e a d i n g  b u d g et desig n s  i n  t e r m s  of 
so u n d  q u a l ity ( s o m et h i n g  w h ich we w o u l d  have 
bee n  re l uctant  to say about e a r l i e r  Tec h n ics 
m o d e l s) .  A n d  i f  t h i s  a lone i s  not  e n o u g h ,  t h e  
power d e l i v e ry i s  also g e n e ro u s  f o r  t h e  pr ice.  O u r  
o n l y  reg ret is  t h at t h e  c h o i ce o f  featu res i s  v e ry 
m u c h  cons u m e r- rather  than audioph i l e- oriented, 
a n d  it w o u l d  h ave bee n n ice to h ave h a d  a m o v i n g  
- c o i l  cart r i d g e  i n p u t  i n stead of f l a s h y  powe r 
m e t e rs, m o n o  a n d  t o n e- bypass sw i t c h e s  i n stead 
of speake r switc h i n g. 

GENERAL DATA 
Power stage 
Both chan nels 2 0 H z/1 k H z/20k H z  

8 oh ms, 0. 1 %  d i s t  . . . . . . . . . . . . . . .  50.5/54. 6/54.6 Watts 
o/p level ref 2.83V=Od B.. . . . . . . . . . . .  1 7 .0/1 7.4/1 7 .4dB 

S ing le  chan nel 8/4/2 ohms 
1 k H z. 0. 1 %  d ist . . . . . . . . . . . . . . . . . . . . . .  65/95/1 1 2  Watts 
o/p level ref 2.83V=O d B. . . . . . . . .  1 8 /1 6.8/1 4. 5 d B  

S ing le  cyc le power 1 k H z, 8/4/2 o h m s  . . . 78.7/1 36/1 95 Watts 
o/p level ref 2.83V=Od B  . . . . . . . . . . . . . . . . .  1 9/1 8/1 7 d B  

Dy namic headroom ( I H F) .  . 0.07 d B  
Bandwidth ( -3 d B  below half power) 
D isc in - power out . 1 0 H z- 70k H z  

. 1 1 H z- 57kHz 

. 5 H z - 1 04k H z  
Disc i n  - tape out . 
Aux i n - power out . 
I n p uts Type Sens (mV) 
Disc M M .  . Phono 2.5 
Tuner/ Aux Phono 1 40 
Tape 1 & 2 . Phono 1 70 
Tape 2. DIN 1 70 
Disc overl oad M M .  
Outputs (5.0 mV disc input) 
Tape 1 & 2 . 
Tape . .  
Headphones (8 ohms) . 

(2 kohms) .  
Noise ( ref 1 Watt, 8 oh ms) 

Type 
Ph ono 

DIN 
Jack 

Imp (ohms) Cap (pF) 
47k 1 60 
86k 
7 8k 
78k 

Level (m V) 
260 
28 
68 

2.5V 

. 36 d B  Imp (ohms) 
550 
78k 

Zero vol u m e . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .. -90 d B  
A u x  ref vol ume . . . . . . . . . . .. . . . . . . . . . . -84 dB 
M M  disc ref  vo lume . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . .  -80 d B  
Other 
Damping  factor . 
THD performance . 
H u m  perform ance . 
D i m ension s ( W  x D x H) 
Weight  
Typ ical purchase p rice . 

. 34 
. excel lent 

. average 
1 7 (43) x 1 3V>(34) x 4 ( 1  0) i n s(c ms) 

. 1 6 1bs 
. £1 20 

20 Hl 50 100 200 500 lk 2k 5k 10k ·20< 
Crosstalk, mm disc input, note baseline reference 
( 1 0 dB per division) 

li!l. BBS 
1 1  

LGM.\G DB 

""""" -00. �
1-------.-------.------.-------.-------,-B. i!l  HZ 25. BBB I< 
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25 kHz linear; vert. range 90 dB) 
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A&R ( Cambridge) Ltd., Denny End Industrial Centre, W aterbeach, Cambridge CB5 9 PB 
Tel (0223)  86 1 550 

Presentation, facil ities, etc. 
A&R' s A60 amplifier has been fundamentally 
unchanged for some years, though the company 
policy i s  one of continuous detail improvement. It 
has acquired a good reputation for sound quality at 
its price, which tended to be confirmed in the recent 
Choice: Amplifiers book. The T2 I tuner is  a more 
recent introduction, and uses A& R' s e xpertise in 
designing LED displays for the professional 
market. These are amongst the slimmest units in 
the book - stacked together they would still be 
dwarfed by some of the single units in this survey 
and are attractively discrete, with black faces and 
wooden cases. 

The tuner has five presets on the back panel in 
addition to the normal tuning knob on the fascia, 
and all may be selected by front pushbuttons which
also switch mono and AFC. Centre-tune, stereo 
and signal strength are displayed; the back panel 
accepts both aerial types, and also offers variable 
signal output. The amplifier offers fairly basic 
traditional facilities, but in addition one or two 
which are less  common. These include alternative 
speaker terminals which allow direct or via head
phone connection, so switching in the output signal 
path may be avoided by those who so desire; 
comprehensive alternative components are avail
able from the manufacturer to optimise cartridge 
matching; the DIN disc input uses a spare pin to 
power A&R' s head amp, an optional extra for 
those using· moving- coil cartridges. Overall an 
attractively finished unusual design with particular 
appeal to the enthusiast 

Lab performance � A little on the expensive side for the measured

power, this was nevertheless well maintained 
under the various measurement conditions, and is 
probably limite d . by the size of power supply that 
can be fitted into the very slim case. The disc input 
bandwidth is nicely l imited, and cartridge loading 
flexible, while the crosstalk shows a welcome 20dB 
improve ment over that measured in Choice: 
A mplifiers. Though using DIN sockets, the equip
ment should interface without problems with e ither 
standard. Performance characteristics were gener
ally fine, but with hum performance below average. 

The tuner absolute sensitivity measurement was 
not exceptional, but the more important 5 0 dB 
stereo figure was well above average, as were all 
the measurements apart from distortion. 

S u bjective impressions 
In a repeat of our A mplifiers findings, the A&Rs 
consistently appeared in the top group in audition, 
being described as coherent, integrated, smooth 
and quite ' lively' on disc and FM. The LED tuning 
scale did not hold much appeal for our radio 
enthusiast, who found it irritatingly imprecise, but 
he also rated the performance highly. 

Conclusions 
Our familiarity with these models makes dis
pass ionate evaluation difficult, but our findings sti l l  
indicate that by dint of well balanced design 
compromise without fancy aspirations they simply 
deliver the goods, and may therefore be confidently 
recommended as offering good value in the 
medium price class.  

New mother board i n  A60 gives onboard MC 
facil ity and MM loading at no extra cost . 

AM PLI F I E R  

Power 

Bandw1dth ( - 3 d B  ref max power. d i sc ) .  
Both channels 20H7/ I k H7/20k H z ( 8  ohms. 0 . 1 %  disl) . 
S ingle channel  8/4/2 ohms 1 I kHz .  0 . 1 %  dist)  

1 1 H z-4 3 k H z  

30/36/30 Watts 
4 3!74/28 Watts 

. 5 7/92/29  Watts Burst power I k H z. 8/4/2 ohms 
I n puts Type Sens (m V) Imp (oh m s) Cap 
Disc M M  D I N  2 . 0  4 8 k  240pF 

Tuncr/ a u x .  O I N  
Tape 
Disc overload I k H z .  
Outputs ( 5 mV d isc )  Type 
Tape . DIN 
Headphones (8 ohms) Jack 
Noise  ( rcf I Watt. 8 ohms)
Zero vOlume.
A u x  ref volume

Disc ref volume 
Other 

Damping factor 
THD performance 

IMD performance 
H u m  perform ance . 

T U N E R  

R F  Performance 
30dB SIN Ratio. mono sens i t iv i ty . 

S O d B  S/ N Ratio. mono/stereo sens i t iv i ty .  
IHF 3 0 d B  SI N Ratio. 

Muting level . 
L imi t ing leve L 
RF I M  
Capture ratio 
Select iv ity . 
IF rejection 

A M  suppress ion 
I m age rejection 

Audio Section 

SIN ratio I mY i/p. ·mono/stereo . 

Distonion. mono 20%/ I 00% modulation 

Pilot tone suppression 
Crosstalk.  I k H z .  

G E N E R A l  

Total s i z e  ( W  x 0 x H )  
Approx i mate weight .  

3 7 dB 
Level (m V) Imp (oh m s) 

1 65 5 0 k  
70 

-S I dB 
- 7 5 d B  
- 8 2 d B  

4 4  

2 OO uV 

79d8 
I . S d B 

. 4 8 d 8  
1 0 7 d 8  

6 1  d B  
7 8 d B  

Typical retai l  pr i<.T . . . . . .  £ 1 90 + £  1 73 when reviewe d .  now £ 1 99 + £ 1 9(\ 

C A PTI O N S ( J -6 top to bolfom rt. hand column, all at  1 wau/8 ohms) 
I )  A u x  i! p whi te noise frequency response. 2) !M di stortion ( 1 9 k H z. 
2 0 k H z  aux i/p) .  3 )  Tuner d is tortion ( I  kHz .  20% mod). 4) Tuner 
crosstalk di stol1ion ref ( 3 ) . 5)  Disc  i/ p frequency response/crosstalk .  
6 )  Tuner frequency response/crosstalk. 
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�Meridian 1 0 1 / 1 05/ 1 04 :L� � Boothroyd Stuart Ltd , 1 3  Clifton Road, Huntingdon, Cambridgeshire PE 1 8  7 EJ 
Tel: (0480) 5 7 3 3 9-

Presentation, facilities, etc. 
The largest of the Boothroyd- Stuart designed 
module systems, thi s  uses the same pre- amp and 
tuner as the other two systems reviewed on the 
previous pages, but thi s  time with two entirely 
separate and much more powerful ' double module' 
mono power amplifiers ( one for each channel) .  In 
al l, this  is  the equivalent of six small  modules, but 
the power amplifiers' doubled width precludes 
straightforward vertical stacking, though the 
system remains flexible. 

To re- ite rate, the tuner operates via s ix  
screwdriver- set presets on FM only, the  rather 
cramped tuning scale doubling as centre-tune 
meter. Aerial s i gnal i s  supplied via a 75 ohm 
socket, and stereo beacon and stereo-plus-mute/ 
mono-without switch are also fitted. The system 
signal interconnections are via DIN socketry, and 
European-style mains plugs l ink the items so all are 
switched on from the ' master' pre- amp volume/ 
balance/on-off potentiometer. Internal c ircuitry is 
based on module systems to permit upgrading 
without full replacement in case of future technical 
improvements, and enables precise matching to a 
vari ety of pickup cartridges, including m-e and 
m- m models. To avoid signal path switching and 
processing, tone controls and altemati ve speaker 
and headphone outputs are omitted. In summary, 
an audiophile system of extreme elegance which is 
very simple to use, and which has achieved 
something of a ' cult' reputation for good sound 
quality. 

Lab performance 
The very generous power output to some e xtent 

justifies the very high price, while the power 
delivery i s  superb into low impedances and under 
' burst' conditions, the separate modules ensuring 
that there are no i nter-channel  effects. The disc 
input bandwidth is sensibly restrained, with the 
tested module offering sensible capacitance ( alter
natives available), while the frequency response 
conforms to the new IEC bass rolloff recommenda
tions and suggests a s l ightly bright character. The 
DIN inputs and outputs do i n  fact match phono 
standards, and should be used accordingly. Per
formance parameters were generally good, with IM 
distortion performance rating average. 

The tuner measurements were generally pretty 
good, with very good sensitivity and pilot tone 
suppression, about average results for noise, AM 
rejection and RFI M, and lower selectivity than 
most. 

Subjective impressions 
Consistently superior listening test results were 
only really to be expected, the overa l l  marks being 
the best of the lot, with particular praise for the 
bass performance, general integration, and power, 
but also with mild criticism of s l ightly fatiguing 
high frequencies; FM was also considered well 
above average. Though hardly a dial-twiddler' s 
delight, the tuner was quite liked in use in spite of 
the tiny meter, with good tune indication and 
muting and stereo thresholds, plus good response 
to weak stereo signals, albeit with some sensitivity 
to multipath distortions. 

Conclusions 
Although expensive, the cons istentl y good subjec
tive results and excellent power delivery dictate 

Meridian 

recommendation to those with the aspirations and 
good enough ancillaries to fee l  the benefit. 

New retro- fit output modul e  and double input! E Q  
module ( for m e  cartridges) n o w  fitted as standard 
Power amps now S modified with feedback loop 
taken around protection circuitry .  Preamp s ignifi 
cant ly  revised i n  late 1 982,  now designated I U I B .  
AMPLIFIER 
Power 
Bandwidth ( -3 dB ref max power, disc). . . . . . . . .  20Hz-50kHz 

llothchannels20Hz/l kHz/20kHz(8 ohms, 0. 1 %  dist) . .  1 00/ 1 06/100 Watts 
Single channel 8/4/2 ohms ( I kHz, 0 . 1 %  dist) . .  . . I 06/ 1 6 9/2 1 2  Watts 

Burst pow" 1 kHz, 8/4/2 ohms . . . . . .  1 60/289/475 Watts 
I nputs Type Sens (m V) Imp (ohms) Cap 
Disc MM . DIN 2 . 7  47k 1 2 5 pF 

Disc MC . 
Tuner/aux . DIN 
Tape DIN 
Disc overload I kHz.  
Outputs (5  m V disc) 
Tape . 
Noise ( ref I Watt, 8 ohms) 
Zero volume. 
Aux ref volume . 

Disc rcf volume . 
Other 

Damping factor . 

THD performance . 

IMD pcrfonnancc. 
Hum performance. 

TUNER 
R F  Performance 

various modules available 

1 90 32k  
950 32k  

34dB 

Type Level (m V) Imp (ohms) 
DIN 205 6k 

. -89dB 
. -79dB 

. . .  -84dB 

. . . . . .  1 4 1  

. .  good 

. . average 

. excel lent 
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JOdB SIN Ratio, mono sensitivity . 

50jB S/N Ratio, mono/stereo sensitivity . 
I H F  30dB S/N Ratio. mono . 

. I : 5gi��� .L t-c_l L i �-H L±:l=t=i•l rtf:l:l--+ . -uFtlt 
� Muting level . 

Limiting leve� - 1  dB . 

RFIM . 

Capture ratio . 

Selectivity 
IF rejection . 

AM suppression 

Image rejection . 

Audio Section 

. . .  1 . 1  OuV 

. . . .  1 . 3 uV 
. . . . .  0 .9uV 

. 54dB 
1 .6dB 

. 3 5 dB 
. . . .  98dB 

. 5 4dB 
. . .  74dB 

SIN ratio l mV i/p, mono/stereo . 

Distortion, mono 20%/ 1 00% modulation . 
Distortion. stereo 20%/ 1 00% modulation 

. .  69/67 dB 

0.08/0 . 1 0% 
0. ! 0/0.24% 

Pilot tone suppression 
Crosstalk, I kHz.

G E N E R A L  
Tota l s ize  ( W  x D x H) . 
Approximate weight. . 

Typical sel l ing price . 

. .  -5 3 dB 

-43dB 

. 1 1 (2 8 )  x 1 3( 3 3 )  x 6( 1 5 )  in( cm) 
. 361b 

. . .  £600 +£225 when reviewed, 

n o w  £72.1 + £25l) 

CAPTIONS (1-6 top to hollom rt. hand column. all at I watv'8 ohms) I )  Aux i/p white noise frequency response. 2) IM distortion ( 1 9kHz, 
20kHz aux i/p). 3 )  Tuner distortion ( I  kHz, 20% mod). 4) Tuner 
crosstalk distortion ref ( 3 ) .  5) Disc i/p frequency response/crosstalk. 
6 )  Tuner frequency response/crosstalk. 
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NAD Sales, Cousteau House, Greycaine Road, Watford WD2 4 SB 
Tel (092 3 )  2 7 7 3 7  

Presentation, facil ities, etc. 
NAD' s 3020 amplifier has already acquired some
thing of a cult reputation in a surprisingly short 
time, featuring as it does some quite advanced 
circuitry ideas from some of America' s leading 
designers; rather less Press attention has been paid 
to the matching 4020 tuner which is  included in 
this review. 

The tuner is  a basic FM-only model, with 
switched muting and mono, and light indicators for 
stereo and centre-tune. The rear panel accepts 7 5 
and 300 ohm aerials, and offers switchable 
25/50!75 us de-emphasis. The amplifier has ample 
facilities without excessive frills,  with four phono 
inputs and DIN duplication on tape, simple tone 
controls with loudness and muting, pre/power 
break socketry, a single set of speaker sockets and 
a headphone output. The rear socketry is  conveni
ently accessible on a horizontal panel. The ampli
fier feature s a selectable ' soft-clipping' circuit, 
which is  intended to allow the unit to exceed its 
rated power on short peaks without audible degra
dation. Both matching units are reasonably slim, 
and discretely dark coloured with matt finish. 

Lab performance 
The l imited power is nevertheless respectable for 
the price, and the delivery under various conditions 
was quite reasonable, with the usual single/dual 
channel differences, and fair performance into low 
impedances, marred a little by the ' burst' figure on 
2 ohms. The special ' soft clipping' switch appeared 
to have the desired effect. though it also reduced 
the available power by some 50%, and might 
therefore be better left out of circuit for normal 

� listening. The disc input had a sensibly l imited 

bandwidth. with capacitance that can be matched 
to all cartridge/ arms,  though the frequency 
response characteristic might mislead by exagger
ating detail, and crosstalk was below average. 
Other inputs/ outputs are fine. Performance 
measurements were generally good, but with hum 
only average. 

The tuner gave con�istently average or better 
than average results, with pilot tone suppression 
very good. 

Subjective impressions 
The listening tests  gave significantly above average 
results, though not entirely consistently, with 
descriptions of impressive ' solidity' and integra
tion, sl ightly lacking in ' punch' , but not aggressive. 
FM was felt to be a little ' bassy' , but again above 
average. In use, the sensitivity did not seem very 
high, calibration showed a slight consistent error, 
there was some multipath sensitivity, and muting 
and stereo thresholds were set a l ittle high. 

Conclusions 
The generally fine performance and good audition
ing results at a modest price dictate firm recom
mendation, though the tuner leaves some room for 
improvement. 
The 4020 tuner is now available only in the 402VA 
MW/FM form FM performance should be 
unchanged 

AMPLIFIER 

Power 

Bandwidth ( -3 dB ref max power, disc) .  ! 4 Hz-40kHz 
Both channe ls20Hl'/l kHl'/20kHz(8  ohms, 0. 1 %  dist) . . .  3 1 /35/34  W atts 
Single channel 8/4/2 ohms ( I  kHz, 0 . ! %  dist) 3 6/48/45 Watts 
Burst power 1 kHz, 8/4/2 ohms 42/67/ ! 6  Watts 
I n puts Tvpe Sens (m V) Imp (ohms) Cap 
Disc MM Phono 3 . 4  47 60pF 
Disc  MC . 
Tuner/ aux. Ph ono 
Tape . Phono 
Tape . DIN 
Disc overload I kHz . 
Outputs ( 5 mV disc) 
Tape 
Tape . 
Headphones (8 ohms) 
Noise ( ref I Watt, 8 ohms) 
Zero volume. 
Aux ref volume 
Disc ref volume . 
Other 

Damping factor . 
THD performance 
IMD performance . 
Hum performance . . . . .  . 

TUNER 

R F  Performance 

Type 
Ph ono 
DIN 
Jack 

30dB SIN Ratio. mono sensitivity . 

230 1 4 k  
230 1 5 k  
230 1 5 k  

3 8 d8 
Level (m V) Imp (ohm>) 

200 6 k  
5 5  7 0 k  
85 

-92dB 
-8 ! dB 

. -89dB 

. 60 
. excel lent 

. .  good 
. average 

50dB SIN Ratio, mono/stereo sensitivity . 
IHF 30dB S/N Ratio. mono 

. 1 . 2 5 uV 
2 . 2 5 / 3 2 uV 

1 . 5 0uV 
Muting level . 
Limiting leveL - I  dB . .  
RFI M  
C apture ratio 
Selectivity 
IF rejection 
AM suppression 
I mage rejection . 
Audio S e ction 

7 . 0 uV 
I .OuV 

. . . . . .  70d8 
. . . . . . . . . . . . . . . . .  I . S dB 

. 70dB 
80dB 
56 dB 
52 dB 

SIN ratio l mV i!p. mono/stereo . 
Oistonion, mono 20%/ I 00% modulation . . 
Distortion. stereo 20% / 1  00% modul ation . 

7 3/69dB 
0 .40/0. 30% 
0 .6 3/0 . 40% 

. - 5 3 d B  
. - 3 5 d8 

Pilot tone suppression 
Crosstalk. I kHz.  

G E N E R A L  

Total s ize  ( W  x D x H )  . 1 6 '-1 ( 4 2 )  x 8 '4( 2 1 )  x ! 0( 2 5 )  i n (  cm) 
Approximate weight. . 2 1 \b 
Typical selling price . . £86 +£86 when reviewed, 

now ii.JX + £YX 

CAPTIO N S (I-6 top to bottom rL hand column, a ll at I watt/8 ohms) 1 )  Aux i/p white noise frequency response. 2) JM distortion ( 1 9kHz. 
20kHz aux i/p) .  3) Tuner distortion (I kHz. 20% mod) . 4 )  Tuner 
crosstalk distortion ref ( 3 ) .  5) Disc i/p frequency response/crosstalk. 
6 )  Tuner frequency response/ crosstalk. 

] ' ' .. � 
21!0. illl LG HZ ze. a K 

A SPEC 1 RI. 12 lA. 100 

:�[ ' ! .1 
1. 1 HZ 25. B K 

.]C . .  � ,  . 1 
-��c. � . . . . I 
-50 

� ·  � 
-'--+L--+-+-.,t-:1i1-L..l ... _,_ .. -r: .. J:-::t -r-u 

m·- .1-c 

1+1=1-=.1: ±±l:.:::::i=± 

!-=--
·-1=--t/-

H1 50 100 200 500 lk 2k 

!""= --

�HHI-= 

25. 88S K 

i= 
le =I= 

-'!";; 
.. l--1--c 

_J 

5k 10k 20< 

E 

-soruWt]fBiffi··Jt=Be 
H1 50 '00 200 !i00 . 2k !iii D D



Revox 8780 
F. W .  0.  Bauch Ltd. , 49 Theobald Street, Borehamwood, Hertfordshire WD6 4RZ 
Tel: (0 1 )  9 5 3  009 1 

Presentation, tacll ities, etc. 
This beautifully finished Swiss heavyweight has 
probably more comprehensive faci l ities than any 
other model in this book. Typical ly Revox with its 
blue-grey and si lver finish, thi s  is a big unit with 
massive heatsinks, though l ittle apparent wasted 
space - indeed it effectively combines the 
company' s separate amplifier and tuner in a case 
the size of one of them. 

The microprocessor-controlled FM only tuner 
section features ful l  frequency synthesis with 
complex mechanisms for diall ing and scanning the 
frequency band, plus some eighteen ' memory' 
presets, which are preserved when power is 
disconnected by backup batteries. Indicators are 
provided for signal strength, stereo and centre
tune, variable thresholds for station and stereo 
selection; switching for de-emphasis,  noise reduc
tion, h igh-blend, mono, muting, and stereo only; 
and socketry for 75  and 300 ohm aerials, plus 
' scope feed' and a ' blank', intriguingly l abel led ' ant 
contr' , which will  perhaps permit automatic control 
of aeria l  rotation? On the ampl ifier side, socketry is 
phono, but with DIN on Tape 2 and pre/power, 
and with a front panel ' pre-out' j ack. Headphones 
and two sets of switchable speakers ( one DIN) are 
provided. Switchable tone controls cover bass, 
presence and treble, and other switches cover
loudness, mono, -20dB muti ng, and one of three
filter positions ( low, high. and the appal l ingly
named ' low high' ) .  E lectronic switching pe rmits 
any input to be fed to ' record' while any input is 
playi ng. Though it is hard to think of anything 
om itted, the control l ayout is  a trifle fussy and 
cluttered, and the ease of use is  only marginal ly 
improved by a smal l  and awkward folding flap,  that 

leaves plenty of superficial controls sti l l  on display. 
The qual ity of construction inspires considerable 
confidence. 

Lab performance 
The high power output of this model comes 
expensive ,  shows very good stabi l ity between 
single and dual channel drive, but i s  rather 
restricted into low impedances (a pity, as the mass 
and heats inking suggest this may not be necessary). 
Disc input bandwidth was unnecessarily wide 
( with aux .  restricted at 70kHz) ,  capacitance wel l
chosen, and a frequency response that perhaps 
conformed to the I E C  recommendations, but was 
less flat than desirable. Other inputs/ outputs seem 
fine, and performance parameters reasonable, 
though the wel l  below average IM distortion 
performance could have been better. 

Quite outstanding tuner measurements were 
recorded throughout, the measurements being 
high ly consi stent, often testing the l imits of the test 
gear, and imparti ng considerable confidence. 

Subjective impressions 
Well  above average l i stening test results were 
reasonably consi stent, with comments concerning 
a s l ightly ' thick'  sound. though with praise for good 
general control. definition. and power. but critic ism 
of the performance near and into c l ipping. F M  was 
also l i ked, and had a good bandwidth. Users 
confronted with this device were normal ly  s l ightly 
overwhel med ( ie ' wow' ) ,  and started reading the 
manual. Once mastered ( " ) .  RF pe rformance was 
exemplary. though a sl ight asymmetry of response 
( or e rror of reading) was detected. The final  plea 
from our consultant was for an AM version. 

Conclusions 
The outstanding tuner performance and above 
average amplifier performance dictate recommen
dation, though the high price mitigates against 
value-for- money endorsement 
A M P L I FI E R  

Power 

Bandwidth (- 3dB ref max power, disc) 1 7 H z- 1 30kHz 
Both channels 20Hz/! kHz/20kHz (8 oluns. O. I %  dist) . . .  96/ 1 02/96 Watts 
Single channel 8/4!2 ohms ( 1 kHz,  0 . 1 %  dist) . 1 07/ 1 3 7/29 Watts 
Burst power I k H z, 8/4/2 ohms . 1 5 61246/45 Watts 
I n puts Type Sens (m V) Imp (ohms) Cap 
Disc M M  Phono 3 . 8  49k  1 1 5 pF 
Disc M C . 
Tuncr/ a u x .  Phone 
Tape Phono 
Tape DIN 
Disc overload 1 kH z .  
Outputs ( 5 mV disc) Type 

Tape . Phono 
Tape . DIN 
Headphones ( 8  ohms) Jack 
Noise ( ref I W au, 8 ohms) 
Zero volume. 
Aux ref volume 
Disc rcf vol u m e .  
Other 

Damping factor 
THD performance 
IMD performance. 
Hum performance .  

TUNER 

R F  Performance 

30d8 S/N Ratio, mono sensit iv ity . 

1 90 5 3 k  
1 90 5 3 k  
1 90 5 3 k  

. 3 1 dB 
Level (m V) Imp (ohms) 

200 2 k  
70 
45 

-83dB 
-76dB 
-80dB 

. 98  
. good 

. we l l  helow average 
. average 

50d8 SIN Ratio. mono/stereo sensit ivity . 
. 0 .50uV 

1 . 30/ 1 5 uV 
I .OOuV 

7.0uV 
. 0 . 8 u V  
. 75 dB 

. 2 .0dB 

I H F  30dB SI N Ratio. mono 
Muting level . 
Limit ing level .  
RF I M  
Capture ratio 
Selectivity 
I F  rejection 
A M  suppression 
Image rejection . 
Audio Sect ion 

SI N rat io I m V i/p.  mono/stereo . 
Distortion. mono 20%/ 1 00% modul ation . 

G E N E R A L  

Tota l  s i z e  ( W x D x H ) . 
Approx i mate weight 
Typictd rctttil price 

67dB 
. I I OdB 

6 1 dB 
. I I OdB 

C A P T I O N S ( /-6 top lo bollom rt. hand column. all a t / watt/8 ohm:-.) 

I )  A u x  i) p white noise frequency response. 2 )  I M  d i stortion ( 1 9kHz.  
20k H z  aux  i/p) .  3 )  Tuner  distortion ( I  kHz.  20% mod) .  4 )  Tuner 
crosstalk di stortion rcf { 3 ) .  5) Disc i/p frequency response/crosstalk.  
fl) Tuner frequency response/crosstalk. 
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Station Lane ,  Hcckmondwikc . W .  Yorks. WF I 6  ONF 

Presentation, facilities, etc. 
One might be forgiven for an Oldenberg-inspired 
shock when first seeing this unusually styled 
combination from the well established Yorkshire 
firm: " It looks furry" being one reaction. In fact, 
the exterior is in the very durable Nextel finish, 
which has a suede-l ike appearance; the lack of 
reflections and tastefully chosen two-tone brown 
makes this an appropriately well-domesticated 
product Construction is reassuringly ' solid', 
though placed side by side ( the obvious configura
tion), the units will take . up a fair amount of 
shelving. 

The FM-only tuner uses six rotating push
buttons for preset station selection, the only 
indicator being a stereo beacon ( though rear 
sockets enable a multi-meter to be connected to 
assist accurate tuning). Different push-buttons 
operate the other functions, but their rather unusual 
nomenclature may take a little getting used to: the 
' mute' button merely cancels the output; ' squelch'; 
operates interstation muting; ' filter' is a ' high
blend' facility; AFC and stereo/mono are also pro
vided. A 75 ohm socket and 300 ohm terminals are 
provided The amplifier feeds two sets of switch
able speakers and a headphone jack, with inputs on 
DIN socketry including three sensitivity positions 
for disc. Traditional tone controls are supple
mented by switches for stereo/mono, mode, tape 
monitoring and cross-dubbing, loudness ( labelled 
' quiet' ) ,  low and high filters, the latter being 
particularly comprehensive, with six alternatives. 
In summary, this i s  an interesting and refreshingly 
domestic design, soundly constructed, and with 

� plentiful facilities. 
0 CD 

Lab performance 
The modest power output for the price is perhaps 
e xplained by the ' solidity' of delivery, with no 
difference between s ingle and dual channel out
puts, and with reasonable delivery into low imped
ances ( the HF constriction being distortion limited, 
and not serious) .  The disc input bandwidth is  well 
constrained, frequency response reasonable, though 
impedance and capacitance resisted our measure 
( findings in A mplifiers suggesting no problems). 
The DIN socketry is best used as such. Perform
ance parameters were average, with hum excellent 

The tuner showed ( possibly unrealistically) high 
sensitivity, but below average A M  rejection, cap
ture ratio and crosstalk; generally rather good 
results were found overall. 

Subjective im pressions 
Steadily above average l istening te st results were 
recorded, with common descri ptions of a smooth, 
powerful sound, with good ' integration' ,  but a l ittle 
' gentle', and perhaps sl ightly fatiguing when loud 
The tuner was felt to sound well above average, a 
little ' bright' but with good perspectives and 
coherence, and very gentle noise. The absence of a 
tuning scale might give some qualms, but our 
' enthusiast' consultant found this tuner a joy to use, 
with good performance and sound quality, and nice 
muting circuitry, though the thresholds were set a 
little low. 

Conclusions 
With decor that is  attractive to live with and 
generally good ergonomics and facilities, the 
respectable sound quality and technical perform
ance give reassurance that implies recommenda-

tion. A built- in  head- amp would have been a useful  
addition. 

AMPLIFIER 

] ' " ' ' .. ,j 
211. 11 
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... . ,
�... ·1 J I Bandwidth ( -3dB rer max power. disc). . . . . . . . . . .  2 1 Hz-30kHz 

Both channels 20 H 1'/ l  kH1'/20kHz (8 ohms, O. I %  dist) . . .  4 1 /4 1 /34 Watts 
Single channel 8/4/2 ohms ( 1 kHz, 0 . 1 %  dist) . . . . .  4 1 /5 2/60 Watts 

� 
Burst power I kHz, 8/4/2 ohms . . . . . . . . . . . . . . . . . .  5 2178/90 Watts 
I n puts Type Sens (m V) Imp (ohms) · Cap 
Disc MM . DIN Var " ., -- - I 
Disc MC . 
Tuner/aux. DIN l W  I � k  
Tape DIN l W  I � k  
Disc overload I kHz . 

Outputs ( 5 mV disc) 
Tape . 

Headphones (8 ohms) . 
Noise ( ref I Wat� 8 ohms) 
Zero volume . .  
Aux ref volume . 

Disc ref volume . 
Other 

Damping factor . 
THD performance 

IMD performance. 

Hum performance. 

TUNER 

R F  Performance 

Type 
DIN 
Jack 

30d8 SIN Ratio, mono sensitivity . 

SOdB SIN Ratio, mono/stereo sensitivity . 
IHF 30dB SIN Ratio, mono 
Muting level . 

Limiting level, -I dB 

RFIM . 

Capture ratio . 

Selectivity . 
IF rejection 

. 3 I dB 
Level (m V) Imp (ohms) 

1 00  46k 
50 

. -75 dB 

. -7 I dB 

. -74dB 

. 5 2 
. average 

. anrage 

. . . . . . . . . . . excellent 

. 0.50uV 

AM suppression . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. 2 .00/22uV 
1 . 50uV 
. 2.0uV 

. 1 .5 uV 

. 57 dB 
. 4.0dB 

. 45dB 

. 7 I dB 

. 50dB 
t I OdB Image rejection . 

Audio Section 
SIN ratio l mV i/p, mono/stereo . 

Distortion, mono 20%/ 1 00% modulation 
Distortion, stereo 20%/ 1 00% modulation 

Pilot tone suppression 
Crosstalk, I kHz . .  

GENERAL 

. 70/66dB 

. 0. 1 0/0 . 30% 
0. 1 7/0 70% 

. -47dB 

. . .  . . . -22dB 

Total size ( W  x D x H) . . . . . . .  22�(57 )  x 1 1 10(29)  x 5( 1 3 ) in( cm)* 
Approximate weight. . . . .  3 I lb 

Typical se l l i n g  price . . . . . . £2511 + £  1 50 when reviewe d .  now £269+£ 1 6 1  

CAPTIONS ( 1-6 top t o  bollom n. hand column, all at I wattl8 ohms) 
I )  Aux i/p white noise frequency response. 2) IM distortion ( 1 9kHz, 
20kHz aux i!p). 3) Tuner distortion ( I  kHz, 20% mod). 4) Tuner 

crosstalk distortion ref ( 3 ) . 5) Disc i/p frequency response/crosstalk. 
6 )  Tuner frequency response/crosstalk. 
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0 0 ''NO HALF-MEASURES HERE! '' _ _ _ _ 

Not one B UT TWO s i ng le-speaker demonstrat ion rooms now i n  use, 
i n  add it ion  to ou r ex i st i ng fac i l i t ies ! 

Open Th u rsday u nt i l 8 . 00pm • Spec i a l  d i scs stocked
Exte n s i ve FREE park i ng  • Al l eq u ipment checked before sa le
Demonstrat ions  are ava i l a b l e  in  FIVE demonstrat ion rooms 
(ou r  two s i ng le  speaker  demo-rooms are ava i l a b l e  by appo i ntment o n l y ! )  

We stock selected items from: - Aloi, A&R, Audioref, Ariston, Audio Technica, Celef, Celestion ,  Greek, 
Crimson, Denon , Dual , EAR, Elite, Entre, Glanz, Grado, Gyro-Dec, Heybrook, Hunt, E.D. A . ,  KEF, 

Koetsu, Lentek, Lion lsobank, Linn-Sondek, Maxell,  Meridian, MFSL, Michell , Mirage, Mission, 
Monitor Audio, Monster, NAD, Nagaoka, Nakamichi , Nytech , Ortofon , QED, Quad , Quantum, RCL, 

Revox, Rogers , Rotel , Sennheiser, Spendor, Stanton, Sugden, Supex, Swallow, Syrinx, Systemdek, 
Technics , Trio, Walker, Yamaha and others . 

Active systems by Meridian , Swallow, Lion & ART on demonstration. 

Hampshire Audio Ltd 
8&1 2 Hursley Road · Chandlers Ford · Tel : (042 1 5 ) 2827 & 65232 

Your best buy . . .  

To So•'"'""""'" -
To ,.,._ Portsmouttt 

SI N G LE SPEAKER DEMONSTRATI ON 

is o f  most  concern t o  y o u .  Rare ly  i s  i t  a lso b ad - b u t  these fac t s  a good dealer  learns 

the concern o f  t h e  h i-fi deal e r .  Y e t ,  from e x per ience .  In any eve n t  your req u ire
H a m pshire  A u dio i s  one o f t h ose rare m c n t  m igh t  be best me t by a model  n o t  

I ndepende n t  H i- F i  S p e c ial i s t s  w h o  p u t  i n c l u ded i n  test  repor t s .  The r i sk i s  j u st  n o t  
q ua l i t y  and value  fir s t  a n d  fore m o s t .  w o r t h  i t ,  so approach H a m p shire  A u d io i f  

V o l u m e s  a b o u n d  o n  the w h y s  a n d  where- y o u  h a v e  n o t  a lready b e e n  reco m m e nded 
fo res of th i s  and t h a t  . .  black is proved to t o  come to us .  In fac t ,  reco m me nd a t ion we 

be w h i te ,  a nd white black . .  bu t you sti l l  co n s i d e r  to be o u r  most effec t ive for m  of 

have to  make a choice.  B u y ing hi-fi should a d v e r t i s i ng (sorry H i- F i  Cho ice a n d  other 

not  be l i k e  be t t i ng o n  a horse ,  whether  y o u  maga z i n e s ) .  R e co m m e n d a t i o n s  fro m  those 

s t u d y  fo rm in de tai l  or j u st u se a p i n .  O n  p e rso n s  w h o  real ly apprec iate t h e  j o y s  o f

average t he pu n te r  does  n o t  w i n  becau se t h e  m u sic a re v al u ed greatly fo r e nj o y m e n t  is

od d s  arc s tacked aga i n s t  h i m .  Test  reports  the f inal  re sul t o f  ou r  e n d e avours .  T h i s  we 

never show var iabil i t y .  be tween d iffe re n t  arc  co m m i tted t o .  H i-F i  eq u i p m e n t  i s  o u r  

sa mples  n o r  ge ne ral  re l iab i l i t y  - goo d o r o n l y  special i ty  and we stock n o t h ing e l s e .  

C o m e  a n d  t r y  u s  . .  
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Whatever you r  budget, you ca n 
enjoy the best sound in  the world . 
Sound that regu la rly wins the h ighest 
pra ises of audio pu bl ications the world 
over. For its pure h igh-ra nge cla rity 
and thunderous bass . I ts idea l tona l  
bala nce . Its effortless power ha nd l i ng 
under the most demand ing playback 
cond itions . 

Al l  it ta kes is a few of you r  favorite 
records.  And a few m i nutes with our 
AR 28 LS bookshelf spea ker. Bu i lt i nto 
th is soph isticated l isten ing instrument 

• 

• • 

• 

a re the same systems a nd components 
used in  professiona l mon itoring equ ip
ment. You'l l find AR-bu i lt acoustic sus
pension woofers a nd h igh-d ispersion 
tweeters . Crossover networks designed 
on AR computers . And a power hand l i ne 
reserve that wi l l  ta ke a nyth i ng a 100-wat 
ampl ifier ca n  del iver. What you won't 
fi nd is a n  exorbita nt price . See you r  AR JIJ dea ler. And hea r the good news 

1 Hea r what you've been m issi ng.  

Teledyne Acoustic Resea rch ,  H igh Street, Houghton Regis, Dunsta ble, Bedfordshire,  LU 5 5QJ , 0582-603151 . 
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LOUDSPEAI{ERS 
The l o u d s peaker' s  j o b  i s  t o  conve rt 
t h e  e l ectr ical  e n e rg y  w h i c h  corres
ponds to t h e  m us i c  s i g n a l  from t h e  
a m p l i f i e r  i nto aco ust ica l  e n e rg y - ie 
sou n d. S o u n d  is tran s m i tted by v i b ra
t i o n s  i n  t h e  a i r  a n d  a l o u d speake r i s  
d es i g n e d  to m i m ic t h e  s p e c i f i c  v i b ra
t i o n s  that  co rresp o n d  to t h e  m usica l  
eve nt  e n coded in  t h e  audio s i g nal .  
The v i b rat i o n s  in  which we a re i nte
rested vary i n  freq u e ncy from a ro u n d  
20 t i m es a seco n d  (20 H z),  w h i c h  i s  
perc e i ved as t h e  dee pest bass, to 
a ro u n d  2 0  t h o u s a n d  t i m e s  a seco n d  
(20 k H z) ,  w h i c h  m ay not  be perceived 
at al l  by some l i ste n e rs. O n l y  t h e  
h i g h est h a r m o n ics o f  t re b l e  n otes l i e  
near  t h i s  f re q u e n cy. 

Des i g n e rs are faced w i t h  ve ry 
specific problems; with loudspeakers 
you n e e d  a l a rge d ri ve u n i t to m ove 
e n o u g h a i r  at t h e  l ow freq u e n c i e s  to 
prod uce e n o u g h  powe r, wh i l e  at t h e  
t o p  e n d  o f  t h e  a u d i o  spect r u m  you 
need a s m a l l  l ig htwe i g h t  d river  to pro
d uce a n d  d isperse t h e  s h o rt wave
l e n g t h  h i g h  f req u e n c i es. U s i n g  two 
s u c h  u n its h e l ps ove rco m e  t h e  addi 
t ional  p rob l e m  w h e n  d rive u n its te n d  
t o  foc u s  t h e i r h i g h  f re q u ency o u t p u t  
i n to a beam w h i c h  can s po i l  t h e  
ste reo effect a n d  p rod uce a l o u d
speake r w h i c h  so u n d s  ve ry d iffe re n t  
a l i t t le  way off i t s  a x i s  t h a n  i t  does 
when h ea rd from in f ro n t. T h e  c o n t ro l  
o f  t h e  d i spe rs i o n  patte rn o f  a l o u d
s peake r has beco m e  m o re i m porta n t  
ove r t h e  yea rs a s  t h e  b i g g e r  pro b l e m s  
with  f req u e ncy response, etc, h ave 
bee n i ro n ed o u t. 

T h e  s i m p l est speaker of h i-f i  pre
te n s i o n s  t h e refo re uses two moving
co i l  d ri ve rs, o n e  for  mid a n d  bass 
f req u e n c i e s  com m o n ly ca l l ed a 
woo fer ( th o u g h  t h i s  t e rm s h o u l d  
re late m o re specif ica l ly t o  a t r u e  bass 
d river  o n l y) a n d  a h ig h  f req u e n cy u n i t  
t o  h a n d l e  t h e  t re b l e  ca l l ed a twee ter. 
The b i g  prob l e m  is to avo i d  bass 
s ig n a l s  a rr iv i n g  at t h e  tweeter a n d  
ca u s i n g  i t  to b u r n  o u t. The s i m pl est 
sol u t i o n  w h i c h  i s  adopted by m a n y  
co m pa n i e s  i s  to use a p rotect i o n  
ca pac itor  ac ross t h e  tweete r w h i c h  
acts a s  a f i l t e r  to rol l- off bass freq u e n
c i e s  from t h e  tweete r b u t to a l l ow past 
the t re b l e  f req u e n c i e s  for w h i c h  t h e  
tweete r i s  d e s i g n e d. T h i s  i s  t h e  s i m
p l est form of crossove r t h ro u g h  t h e  
nat u ra l  p rog ress ive i na b i l ity o f  a 
woofer  to h a n d l e  eve r h i g h e r  f re
q u e n c i e s  acts a a c r u d e  m e c h a n ical  
ro l l- off. I f  t h e  rate a n d  c h a racte r ist i c  
o f  t h e  ro l l- off c u rves n e e d  to be mod
i f i ed t h e n  a series of t u n e d  e l ectr ical  
c i rc u i ts  can be b u i l t i nto t h e  s peake r 
to f i l te r a n d  ta i l o r  a n d  response of t h e  
d rive u n i ts at t h e  extre m e s. 

Drive u nits 
T h e re is m o re t h a n  one m e c h a n ical  
pr i n c i p l e  a ro u n d  which d rive u n its 
t h at convert e l ectr ical  e n e rgy i nto 
m ove m e n t  can be b u i lt. The m ost 
com m o n  i s  the a l ready- m e nt i o n ed 
m ov i n g-co i l  d ri ve r  w h e re t h e  a u d i o  
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s i g n a l  is passed t h ro u g h  t h e  voice 
co i l  of t h e  speaker w h i c h  i s  attach e d  
to t h e  b a c k  o f  a s u s p e n d e d  p iston o r  
co n e  a n d  i s  f ree t o  m ove back a n d  for
ward i n  t h e  g a p  of a ri n g  m ag n et. L i ke 
a m otor, t h e  l o u d s peaker wi l l  m ove its 
co i l  in and o u t  of the mag n e t i c  g a p  
w i t h  c h a n g i n g  c u rre n t. T h e  m ove
m e n t  is i m parted to t h e  c o n e  of t h e  
speake r w h i c h  i n  t u rn i m parts t h i s  
m ove m e nt to t h e  a i r  w h e re i t  can b e  
heard as sou nd.  

T h e  a rt of  d ri ve u n i t d e s i g n a n d  p ro
d uct i o n  i s  to c h oose t h e  r ig ht  m ate
ri a l s  a n d  a d h e s ives for c o n s i st e n t  
m a n ufactu re as we l l  as to ch oose t h e  
rig h t  s h a p e  for  t h e  c o n e, t h e  r i g h t  
' f lex' o f  i t s  s u s pe n s i o n, t h e  r i g h t  
power h a n d l i n g a n d  h eat d i ss i pat i o n, 
a n d  a st ro n g  e n o u g h  basket w h i c h  
h o l d s  t h e  t h i ng toget h e r  a n d  by w h i c h  
i t  i s  m o u nted i nto t h e  l o u d s peake r  
e n c l o s u re. 

T h e re a re ot h e r  exot ic  pr i n c i p l e s  
u s e d  to conve rt e l ect r i c i ty i nto so u n d, 
e l ect rostat ic  e l e m e nts (as used by 
Q u ad), f l at p l ate etc h ed coi l tweete rs 
( o n c e  u sed by W h a rf e d a l e) r i b b o n s, 
p i ezo e l ectr ic c rystal  tweeter, i o n isa
t i o n  a n d  p l a s m a  tweete rs. l t  st i l l  
see m s  t h at t h e  m ovi ng-co i l  re i g n s  
s u p re m e. 

T h e re i s  m uc h  ta l k  a b o u t  t h e  
m ate ri a l s  u sed i n  t h e  c o n e s  of 
m ov i n g-co i l  d rive u n i ts  so a q u ic k  r u n  
d o w n  o f  mate ri a l s, t h e i r  b e n ef i ts  a n d  
d rawbacks fo l l ows. Pape r w a s  o n e  of 
t h e  f i rst mate r i a l s  to be used for d ri ve 
u n i t con es; be i ng l i g h t  a n d  reaso n b l y  
st iff, i t  off e red eff i c i e n cy b u t  w i t h  o n l y  
fai r d i stort i o n  pe rforma nce. P a p e r  
co n e s  w e r e  t reated with  p l ast i c  
dopes to i m p rove w h a t  i s  k n own as 
t h e i r  b re a k u p  c h a racte r ist ic, t h i s  
red u ced t h e i r  eff i c i e n cy d u e  to 
i n c reased we i g h t  but i m p roved t h e i r 
d i stort i o n  f ig u res. 

P l ast ics beca m e  a l l  t h e  rag e aft e r  
researc h  by t h e  BBC i n  t h i s  a rea. Bex
t re n e  was used i n  B B C  d e s i g n e d  a n d  
d e rived speakers l i ke t h e  LS3/5A a n d  
t h e  S pe n d o r  BC1 to g reat effect. T h i s  
p l ast i c  m ate r ia l  h as reaso n a b l e  self  
d a m p i n g  s h owi ng l ess d i stort i o n  
t h a n  p a p e r  c o n e s  b u t  w i t h  some sac
r if iced eff i c i e n cy. B u t  w h e n  
d e s i g n e rs beg a n  to d o pe bext re n e  
cones to i m p rove t h e m  f u rt h e r  as h a d  
bee n d o n e  with  paper, speake r effi
c i e ncy d ro p ped to a n  a l l  t i m e  l ow. 

Cabinets a re not j ust boxes 
The l o u d speaker' s  woodwo rk is not 
j u st a c o n ve n i e n t  package for two o r  
th ree d rive u n i ts, i t  p l ays a n  i n teg ra l  
part i n  t h e  performance o f  t h e  l o u d
speake r. W h e n  a d rive u n i t  r u s h e s  for
wards to p rod uce a pos i t i ve press u re 
wave at t h e  front  of i t s  c o n e  i t  a l so pro
d uces a n eg at ive wave be h i n d. I f  
th ese meet they wi l l  cancel  each 
ot h e r  o u t. D rive u n i ts  u sed to be 
m o u nted o n  b i g  board s  to keep t h ese 
back waves be h i n d but the s i ze of 
board req u i re d  to keep t h e  waves 
f ro m  c a n ce l l i ng each ot h e r  out at 
bass f re q u e n c i e s  ( i e, l o n g  wave
l e n g t h s) was so big as to be d o m es
t ica l l y  u n s u i t a b l e. The back waves of 
a d rive u n i t we re f i rst absorbed i n  a 
c l osed box by Aco ust ic  R esearc h  i n  
what they ca l l ed a n  aco ust ic  s u spen
sion o r  i n f i n i te  baff l e  speaker. T h e  
back waves g o  i nto t h e  sea l ed b o x  
a n d  a re d i ss i pated i n to t h e  struct u re 
a n d  t h e  d a m p i ng mater ia l  i n  t h e  box. 

S o m e  sealed box d e si g n s  use t h e  
cab i n et's res ponse to e n h a n c e  t h e  
response o f  t h e  l o u dspeake r system,  
ot h e r  m a n ufact u re rs i ns i st t h at t h i s  i s  
l ost i nformat i o n  a n d  g o  for  t h e  stou
test m ost massive box t h ey can b u i l d  
f o r  t h e  m o n ey. M o re rece n t l y  m a n u
factu re rs l i ke KE F a n d  B&W h ave 
m o u nted t h e i r  d rivers on resi l i e n t  
was h e rs a n d  g ro m m ets to avo i d  t h e m  
pass i n g  t o o  m u ch e n e rg y  t o o  soon 
i nto t h e  cab i nets in  a n  atte m pt to 
red u ce co l o u rat i o n. 

T h e re a re o t h e r  m e t h o d s  of d e a l i ng 
with  t h e  back waves off d rivers. T h e  
ref l e x  port t u n e s  t h ese b a c k  waves 
a n d  ret u r n s  t h e m  i nto t h e  l i ste n i ng 
roo m  to exte n d  t h e  response of t h e  
bass d river. Auxi l i a ry Bass Rad i ator  
( A B R  or  d ro n e  c o n e) desig ns c l ose 
the port off w i t h  a m otor- l ess d ri ve r  
t u n e d  t o  t h e  re s p o n se o f  t h e  bass 
d river  to ac h i eve t h e  sa m e  effect. 
Tra n s m i ss i o n  l i n e s  of g reat l e n g t h  
a r e  b u i l t  i nto s o m e  cabi n ets to t u n e  
t h i s  b a c k  wave i nto t h e  roo m .  Ag a i n  
i t 's n o t  w h i c h  d e si g n  that i s  used b u t  
t h e  s ki l l  w i t h  w h i c h  i t  i s  a pp l i ed. 

Loudspeake r  characte ristics 
Hi-Fi Choice revi ews i n c l u d e  mate ri a l  
take n f r o m  l i ste n i n g  tests c o n d u cted 
o n  the speake rs and from a p hys ical  
i n spect i o n  of  t h e  m at e r i a l s  a n d  
e n g i n e e r i n g  i n  e a c h  d e s i g n. Ad d i
t i o n a l l y  a c o n s i d e ra b l e  n u m be r  of 
meas u re m e n ts a re m ad e. Th i s  sec
t i o n  is to expl a i n  s i m p l y  w h at t h ese 
m e as u re m e n ts te l l u s. 

Frequency response 
These c u rves s h ow h ow, w h e n  fed 
with a c o n stant  l eve l s ig n a l  w h i c h  
c h a nges o n l y  i n  freq u e n cy, speake rs 
do n ot p rod uce an eve n l o u d n e ss at 
eve ry f req u e n cy. T h i s  g i ves us v i ta l  
i nformat i o n  o n  how a s peake r wi l l  
c h a n g e  t h e  t o n a l  ba lance of a n e u t ra l  
or  t o n a l  s i g n a l .  U n l i ke a m ps a n d  eve n 
ca rt r i d ges, speake rs do n ot m e a s u re 
perfectly f l at from low bass t h ro u g h  

A re place m e nt p l ast ics m ate r ia l  
ca m e  f ro m  the B BC' s labs ag a i n  -
polypro py l e n e. Th i s  was l i g h t e r  a n d  
stro n g e r  t h a n  b o t h  p a p e r  a n d  bex
tre n e  a n d  s u ffe r i n g  l ess f ro m  a 
c h a racte r ist ic  ' q uack' co l o u ra t i o n  
sa id  to be exh i b i te d  by bextre n e  
u n i ts. Y e t  be i n g  we l l  se lf- d a m ped 
avo i d e d  the need for  d o p i n g  a n d  
l o w e r  eff i c i e n cy. Polypropy l e n e  i s  
used i n  some o f  t h e  b e s t  low co l o u ra
t i o n  d e s i g n s  o n  t h e  m arket today, b u t  
t h e  u se o f  a n y  o n e  o f  t h ese m ate ri a l s  
d o e s n ' t  g ua ra n tee p e rformance. As 
eve r a p p l icat i o n s  a n d  tech n i q u e s  are 
as i m portant  as the m ater ia l  i tself. 
---------------------------------------' 



h i g h est t re b l e  b u t  t h i s  m e as u re m e n t  
does g ive a basis f o r  com pa r ison. 

W i t h  refe re nce to t h e  m ost rece n t  
revi ews t h e  Forwa rd C h a racte rist i c  
Response c u rve s h ows t h e  f o rwa rd 
rad i at i n g  c h a racte r of t h e  l o u d
speake r ac ross t h e  a u d i b l e  f re
q u e ncy ra n g e. Th e dashed a n d  d ot
ted c u rves s h ow t h e  respo nse a bove 
and b e l ow a n d  s i d e  to s i d e  of t he m a i n 
axis. The seco n d  c u rve s h ows a n  
ave rag ed response f o r  t h e  l o u d
s peake r m easu re d  f ro m  t h e  l i ste n i ng 
pos i t i on .  To p rov i d e  both a n  accu rate 
re prese n tat i o n  of the low freq u e ncy 
respo n s e  and to set a refe re nce leve l  
agai n st wh i c h  d i stort i o n  c o u l d  b e  
ch ec ked, a l l  l o u d speake rs were 
f u rt h e r  measu red with s i n e  wave 
materi a l  ( n ot the 1 /3 octave n o i se 
used i n  t h e  f i rst tests) at 1 m e t re. 

The f i rst c u rves s h o u l d  s h ow a n  
eve n a n d w i d e  response fal l i n g w i t h i n  
3 d B  l i m its from 80 H z  t o  1 5 k H z. The 
45°  axis  c u rve should  s h ow a s m ooth 
fa l l -off with i nc reas i n g  freq u e n cy. 
The l iste n i n g  roo m  c u rves s h o u l d  not 
be expected to g i ve a pe rfectly f lat  
response. T h e re wi l l  i n ev i ta b l y  be 
some i rreg u l a r i t i e s  at low freq u e ncy 
due to the c h a racte r ist ics of the roo m 
i n  w h i c h  t h ey we re m es u red. T h e re i s  
a h u m p  i n  m ost p l ots at a ro u n d  60 H z  
b u t  t h e  i d e a l  speaker s h o u l d  b e  fa i r ly  
u p t o 5 k H z above w h i c h  t h e  res ponse 
s h o u l d  fal l eve n ly. 

Colou ration 
Th i s  t e rm d esc r ibes the ' c h a racte r' 
that  a speaker can add to a s o u nd.  A 
g e n t l e  c h a n g e  i n  response a l t e rs t h e  
to n a l  b a l a nce o f  a l o u ds peake r b u t  a 
ra p i d  d i p  or peak ove r a s m a l l b a n d  
wi l l  g i ve a s p e a k e r  a pa rt i c u l a r  
c h a racte r. A ra n g e  o f  adject i ves a re 
used to desc r i b e  t h e  part i c u l a r  
c h a racte r o f  a l o u dspeake r - yo u' l l  
come across words l i ke ' boomy',  
' c h esty', ' nasal ' ,  ' g r i tty', ' f izzy', ' ha rd',  
etc, t h ro u g h o u t  t h i s  c h a pte r. Br ief ly, 
co l o u  rat i o n s  occ u r  beca u se of ratt l e s  
i n  t h e  m e c h a n ics o f  t h e  s p e a k e r  o r  
vi brat i o n s  i n  i ts cab i n et. S o m e  occ u r  
beca u se obstruct i o n s  l i e  i n  t h e  way of 
t h e  eve n d i st ri b u t i o n  of c e rta i n  f re
q u e ncy a n d  m a n y  d e s i g n s  s h ow 
col o u ra t i o n s  w h e n  used w i t h  t h e i r  
g ri l les f i tted, t h e  g ri l l e  f ra m es act i n g  
a s  t u n n e l s, t raps o r  d i ff racto rs fo r 
sou nd.  

I m pedance 
Th is refe rs to the e l ectr ical  i m pe
dance p rese nted to t h e  a m p l if i e r  
w h i c h  i s  d riv i n g  a g i ve n speake r. T h e  
conce pts b e h i n d  t h i s  a re d i ff i c u l t  t o  
exp la i n  a n d  a s  h a rd to g rasp b u t  suf
f ice it to say that  w h e n  t h e  i m pedance 
d rops th is  m a kes g reater d e m a n d s  
o n  t h e  a m p l if i e r's  a b i l i ty to s u pply
power ( t h e  p rod uct of  vo ltage a n d  
c u rre nt).  The i m ped a n ce dete rm i n es 
t h e  rat i o  of volts to a m ps that  a 
spea ke r d raws a n d  t h i s  is i m po rta n t  
i n  matc h i ng speake rs to powe r a m ps 
a n d  a m ps to s peake rs. 

Add i t i o n a l l y  speake rs p rese n t  
co m p lex e l ectr ical  l oads to a m p l i
f i e rs, some d e m a n d i n g  t h at t h e  vol
tage a n d  c u rre n t  be s u ppl i e d  out of 
phase with each ot h e r. Some a m ps 
can do t h i s  b u t  can't  w i t h o u t  g ett i n g  
hot o r b lowi n g f u ses. Each rev i ew d i s
c u sses not o n l y  t h e  i m pedance 
c h a racte r of  t h e  s peake r  b u t  a lso 
exp l a i n s  i f  i t  w i l l  be d i ff i c u l t to d ri ve, i e, 

showi n g  o u t-of- p h ase con d i t i o n s  at 
a n  i m pedance d i p. The target that  
d e s i g n e rs a im for i s  to p ro d u ce a 
n o m i n a l  8 o h m  d e s i g n w h i c h  m ea n s  
t h e  speaker s h o u l d n ' t  p res e n t  l ess 
t h a n  say 6 o h m s  m o re t h a n  o n c e  o r  
twice. 

Efficiency and se nsitivity 
Efficiency i s  a n  atte m pt to m e as u re 
t h e  act u a l  conve rs i o n  of e l ectr ic i ty 
i n to so u n d  a n d  i s  referred back to a 
consta n t  e l ectr ical  i n p ut. M o re re l e
va n t  to t h e  cons u m e r  i s  t h e  m e as u re 
of s e n s i t i vi ty w h i c h  i s  based o n  a f ixed 
d i stance from the speake r  by a m i ke 
' l iste n i ng '  to t h e  m id ba n d  of t h e  
speake r. ( Low i m pedance speake rs 
d raw m o re c u rre n t  a n d  use m o re 
pow e r  so can be expected to s h ow 
g reater se n s i t i v i ty.) Sensitivity is a 
usef u l  meas u re of h o w  l o u d  a s pea
ke r wi l l  g o  i n  a d o m est ic sett i ng 
t h o u g h  it m u st be looked at a l o n g s i d e  
ot h e r  performa nce para m e t e rs a s  
some des i g n s  t rade off h i g h  sen
s i t i vi ty aga i n st ear ly bass ro l l-off. 
S e n s i t i vi ty is cove red u n d e r  t h e  
head i n g  How t o  m a ke yo ur a mp 
sound twice as loud i n  t h e  c ha pte r 
Putting toge ther a sys tem. 

Matc h i n g  a m ps a n d  powe r 
ha n d l i n g  
Offe ri n g  se n s i b l e, c o n s iste nt  advice 
.o n  the m i n i m u m  power req u i red a n d  
t h e  maxi m u m  powe r h a n d l i ng o f  a 
pa i r  of l o u d s peake rs i s  a ve ry d i ff ic u l t  
task. F i rst what o n e  l i ste n e r  wo u l d  
ca l l  l o u d, a n ot h e r  wo u l d ca l l  deafe n
i ng. Also the roo m yo u a re u s i n g  to l i s
te n i n  may be f u l l  of soft so u n d
absorb i n g  f u r n i t u re w h i c h  w i l l  a l so 
affect t h e  p e rceived l o u d n ess. 

The dyna m i c  ran g e  of t h e  m u s i c  
be i n g  p l ayed is  i m p o rta nt  too. The 
re lat i o ns h i p  of  t h e  peaks to t h e  mean 
leve l i s  i m po rtant. W h i l e  t h e  m e a n  
p o w e r  leve l wi l l  be that  wh i c h  h eats 
up the d rive u n its a n d  wi l l  d a m age 
them if  t h ey a re u n d e rrated, the 
pea ks wi l l  determ i n e  t h e  s i ze of  the 
a m p l if i e r  as t h e y  s h o u l d  be w i t h i n  i ts  
capab i l i t i e s  without  i t  g e n e rat i n g  d i s
tort i o n  that  d a m a g e  d rive u n its, 
tweete rs i n  part i c u l a r. A 500watt a m p  
mayj ust toot l e  a l o n g  with  1 0  watts o n  
m ost prog ra m m e  b u t  wi l l  b e  a b l e  to 
d e l iver  h u n d reds of watts c l ea n l y on 
pea ks. Eve n a speake r  rate d  at 75 
watts can h a n d l e  a clean 300 watt 
peak for a s h o rt s pace of t i m e. 

l t  i s  m ost i m porta n t  to use a n  a m p l i
f i e r  w i t h i n  i ts capa b i l i t i es w i t h  a g i ven 
pa i r  of  s peake rs rat h e r  than match 
n u m be rs between amp and speake rs. 
O u r  rev i ews g ive m i n i m u m  a n d  maxi
m u m  a m p l if i e r  powe r rat i ng s, the 
lower f ig u re takes the speaker' s  se n
s i t i vity i n to acco u n t, the u pper  l i m it i s  
based o n  l i ste n i n g  expe r ience a n d  
tests o n  meas u re m e n t  with  t h e  
speake rs. 

Stereo 
The i d e a  that  ste reo m e a n s  bass o u t  
o f  t h e  rig ht s peake r a n d  t re b l e  o u t  of
t h e  l eft is s u rpri s i n g l y  p reva l e n t  s o m e  
q u a rter  o f  a ce n t u ry aft e r  ste reo was 
com mercia l ly  launched. Ste reophony 
refe rs to the poss i b i l i ty of recreat i ng 
a sol i d  i m age of t h e  record e d  s o u n d  
f i e l d  by u s i ng two l o u dspeakers. To 
captu re t h i s  sou n d  f i e l d  c o h e r e n t l y  
req u i res t h e  use o f  t w o  m icoph o n es, 
rath e r  l i ke ste reo pai r  ph otos req u i r-

i n g  two l e n ses a n d  two n egat i ves/ 
pr i n ts. 

M ore heavi ly  p rod uced records 
use the separat i o n  poss i b i l i t i es of 
ste reo by reco rd i n g  an i nstru m e n t  i n  
m o n o  ( 1  c h a n n e l) a n d  t h e n  p l ac i n g  i t  
at a n y  po i n t  betwe e n  t h e  speake rs i n  
t h e  ste reo i mage b y  m a n i p u l at i n g  t h e  
leve l s  i n  t h e  t w o  ste reo c h a n n e ls. · 
Th i s  is rea l l y  m u lt i t rack m o n o  a n d  
eve n c l assical  m us i c  p rod u c e rs use 
spot l i g h t  m i ki n g  of s o m e  i n stru m e nts 
to re i n fo rce t h e i r  ' i m ag e' in a n  o t h e r
wise s i m p l e  stereo stag e. I n  assess
i n g  l o u d s pe a ke rs for  ste reo p e rf o r
mance we h ave c h o s e n  to use a good 
proport i o n  of s i m p l y  m i ked mater ia l .  

Other models worth 
considering 
Beca use of the long p ro d u ct l ife of 
m a n y  l o u dspeaker d e s i g n s  t h e  c u r
re n t  e d i t i o n  of Hi-Fi Choice - Loud
speakers h as a pool  of some 1 50 
m o d e l s  f ro m  t h e  t h ree prev i o u s  
iss u e s  o n  w h i c h  to d raw. T h i s  exp
l a i n s  t h e  prof u s i o n  of Best B u ys a n d  
Reco m m e n d e d  m o d e l s. 

S o m e  o l d  favo u ri tes a re n o  l o n g e r  
p rod uced a n d  i t  i s  sad t h a t  t h e  Mis
sion ra n g e  conta i n i n g t h e  Best B u y  
a n d  Recom m e n d e d  700 ,  7 2 7  a n d  
7 70 1 1 1  m o d e l s  has been d i scon
t i n u e d  and the re p l ace m e nts a re as 
yet u n revi ewed in Ch oice. Th ese 
o l d e r  m o d e l s  cou l d  we l l  be ava i l a b l e
n ow at barg a i n  pr i ces. The sa m e  fate 
befe l l  the Chartwe l l  PM31 0 w h i c h  
was o n e  o f  t h e  s h o rtest l ived Best 
B u ys b e i ng d i sco n t i n u e d  in favo u r  of 
the new Rogers LS7 w h i c h  i s  as yet 
u n revi ewed. 

The Acoustic Research AR18S 
was c o n s i d e red to offe r good s o u n d  
w i t h  ca ref u l  c h o ice o f  matc h i ng 
eq u i pm e n t  b u t  t h i s  m o d e l  has been 
d i scont i n u e d  t h o u g h st i l l  se l l s  i n  
m a n y  o u t lets at red uced pr i ce. The 
ARC 050 (£ 200) was o n  b a l a n c e  not a 
bad l o u d s peake r b u t  was m e re l y  con
s i d e red less s u ccessf u l  a n d  re l a
t i ve l y  less va l u e  for m o n e y  t h a n  t h e  
b i g g e r  1 0 1 .  

The Au dio Pro4-14 a n d  B240 s u b
woofe r' rec e i ved Reco m m e n d e d  
stat u s  i n  t h e  or ig i na l  i ss u e  b u t  h ave 
n ot bee n i n c l u de d  h e re on acco u n t  of 
t h e i r  h i g h  p rice ( n ow £ 1  058) a n d  
beca use o f  s o m e  u nc e rta i nty ove r 
c u rre nt  d i str i b u t i o n  p l a n s. 

O n e  c h ea p e r  s peake r  t h e  Tannoy 
Stratford (£ 1 1  0) was fe l t  to h o l d  pro
m ise t h o ug h  i ts p e rfo rmance on com
m e rc i a l  reco rded stereo mater ial  was 
not o utsta n d i ng.  

Other models which we re i n c l u d e d  
i n  t h i s  categ o ry o f  p rod uct wort h  con
s i d e r i n g  a re t h e  J B l l112 ( n ow 
£845) w h i c h  d u e  to c o l o u ra t i o n  pro
b l e m s  co u l d n't  be reco m m e n d e d  at 
t h i s  p rice despite f i n e  e n g i n e e ri ng.  
The Gale GS401 A (£500) i s  a n o t h e r  
expe n s i ve m o d e l  wh i c h  m i ssed 
reco m m e n d a t i o n  t h o u g h t h i s  des i g n  
wi l l  s h o rt ly  b e  s u p e rceded b y  a l ess 
co l o u red 402 mode l. 

L i n n's £ 1 90 baby Kan speake r 
fai red poorly u n l ess used i n  t h e  con
text of  t h e  L i n n  fro n t  end and with 
N a i rn  a m p l i f icat i o n. Also g i ve n 'worth 
co n s i d e ri ng'  stat us we re the Acous
tic Research AR90 (£ 690) ,  t h e  Mit
su bishi 0532 8 (£240), the Pioneer 
HPM500 (£ 1 70) a n d  t h e  Revox 
Triton sate l l i te w i t h  woofe r system 
(£850).  
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Toda y's  spea kers a re h i g h l y  sop h i st icated . T h e  
tweete r em i ts h i g h l y  d i rect i o n a l h i g h  f req u e n c i es, 
mak i n g  h e i g ht an d  t i l t  a ng l e  c r i t ica l .  

That's  why A V F ' s spea ker sta n d s - l i ke the 
P523 7 a dj u sta b l e  a n d  the P5200/C A C  M a r k  I V 
De Lu x e - are esse nt i a l ,  the perfect way to l i ste n 
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i n  comfort a n d  extract max i m u m  p l easu re from 
you r eq u i p m e nt. 

Ta l k  to you r l oca l dea l e r  a bou t A V F .  B ec a u se 
now, you d o n ' t  h ave to st ra i n  you r bac k o r  you r 
ea rs. 



A B E R D E E N  H o l b u r n  H t - F • - B E LFAST Lyr •c  H 1 - F 1  
B E C K E N H A M  H 1 - f 1  C o n n e c t • o n s  · B I R M I N G HA M  
F 11 1 e  Ways H o · h  E d g baston · B O LT O N  C l e a r t o n e  · 
B R A D F O R D  E m c k s  · B R I G H TO N  8 r 1 g h t o n  H 1 - F 1  
B R I S T O L  R a dford H 1 - F 1 - C A M B R I D G E  S t e v e  
B o � s h a l l  A u d • o - C A N T E R B U R Y  J o h n  M a r l e y  H 1 - F 1  
C A S T L E F O R O  E r • c  W d e y - C H A N D L E R S  F O R O  
H a m p s h1re A u d 1 o  · C H ELT E N H A M  A b s o l u t e  S o u n d  & V 1 d e o  · C H E S T E R  N e w  Dawn H 1 - F 1  
C H I C H E S T E R  C h • c he s t e r  H • - f • - C H R I S T C H U R C H  
H A  T V ·  C I A E N CE S T E R  T V  & H 1 - F o  C e n t r e  

When Rogers set out to design a new series of loudspeakers 
especially for use in the home they were determined to keep to their own 

self-imposed high standards. The result was that the superb 
crystal crisp clarity of the LS3/5A BBC monitor; the S tudio 1 and the rest 

of the professional range is now captured in the LSI, LSS and LS 7. 

IRogers l 
BRITISH ��� H IGH · Fl DELITY 

Swisstone E lectronics Ud. 310 Commonside East, Mitcham, Surrey. Te l :  01-640 2 1 72. 
For a demonstration that confirms these reviews visit one of our franch ised dealers. 

C R O Y D O N  S p a l d t n g  E l e c t n c a l · D A R L I N G  T O N  
G • l s o n  A u d • o - D E R B Y  S u p e r  F 1  · D O V E R  J o h n  
M a r l e y  H • - F •  · E A S T B O U R N E  Jeffr 1es  H 1 - F 1  · 
E D I N B U R G H  T h e  G r a m o p h o n e  C o m p a n y  
E D I N B U R G H  H 1 - F 1  C o r n e r · E N F I E L D  A.  T 
L a b o r a t o r 1 e s  · E P P I N G  C h e w  & Os b o r n e · E X E T E R  
G u l l l t o rd H o u s e · FA L K I R K  H 1 - F 1  C o r n e r  · F L E E T  
K e n · A o s e  A u d 1 0  · G L A S G O W  T h e  M u s 1 c  Room · 
I L F O R D  A T  Laborator res  · I N V E R N E S S  N a r r n  
M u s 1 c  S h o p  · I PS W I C H  E a s t er n A u d r o  · K I N G S  
LY N N  M a n m s  · L A N C A S T E R  S o u n d  S u p e r 1 o r  · 

L E E D S  S u p e r t 1 l ! d  · L I V E R P O O L  W A B r a d y  
LO N D O N  N W  6 A u d r o  T · L O N D O N  E 1 7  G o l d e n  
A p p l e  H r - F r  · LO N D O N  N 1 G r a h a m s  E l e c t  mal · 
LO N D O N  N 1 6  M a n m s  H r - F r ,  S t o k e  N e w m g t o n  
LO N D O N  W 2 Thomas H e m r t 1  · L O N D O N  N W 6  
S t u d r o  9 9. S w r s s  C o tt a g e  - L O N D O N  S W  1 P r ercy "s 
L O N D O N  S W 1 9  H r - F r  S p e c r a h s ts .  W r m b l e d o n  · 
LO N D O N W 1  Te l e s o n r c · LO N O O N W 1  K J 
L e r s u r e s o u n d  · LON D O N  S W J  M a r t m s  H r - F t  
C h e l s e a · M A I D S T O N E  J o h n  M a r l e y  H r - F r  · I S L E  O F  
M A N  M a n ll A u d r o .  C r o s b r e - M A N C H E S T E R  l loyd 

Paton.  U r m s t o n  - M I D D L E S B R O U G H  G l l s o n  Aud ro  
K I N G S C L E R E  O o n n m g to n A u d r o  · 

N E W C A S T L E  LY N E  C l e m e n t  Wam 
N O RT H A M P T O N  R r c h a rd Reeves l t d - N O R W I C H  
M a r t m s  · N O T T I N G H A M  S u p e r f r - O R P I N GTON 
John M a r l e y  · O X F O R D  A b s o l u t e  S o u n d  
H e a d m g t o n  · PE T E R B O R O U G H  S o u n d s e n s e  
P LY M O U T H  Peter R u s s e l l s  H r - F r  Att rc - P O R T  
TAL B OT E l e c t r o p h o n r c  · RAYLE I G H  R a y l e r g h  H r - F r  
R E A D I N G  R e a d r n g  H r - F r  Cen:re - R I P L E Y  J H 
H u r s t - R O C H DA L E  C l e a r t o n e  H r - F r  · S A F F R O N  

WAL D E N  C h e w  & O s o o r n e  · SA L I S B U RY T n e  
B l a c k m ore Vale S h o p - S H E F F I E L D  S h e H r e l c!  So u n a  
C e n t re · S O M E R TO N  Watts R a d r o  · S U D B U RY 
S y s t e m  S o u n d · S W I N D O N  A b s o l u t e  S o u n d  
TON B A I O G E  S t a n d e n s  · T R U R O  E T  S 
U X B A I O G E  K J L e r s u r e s o u n cl - W E L L I N G  
H C & C C o p p r n s  · W I L M S L O W  Swrtts o f  W r l m s l o w  
W I N D S O R  A a dlord H r - F r  · W O LV E R H A M PTON 
Mtd land H r -F r  S t u d r o - WAT F O R O  F D B a r l e y  
Y O R K  S a v i l l e  H r - F r  - I R E L A N D  N o e l  C l o n e y. 
A u d r o  7. D a l lu�v. Co O u b l r n  
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Acoustic Research AR 48S 

For what i t  i s  worth ,  t h e  or ig i ns  of the  A R4 8  can 
be traced back to an ear l ie r  t h ree-way model, the 
A R5 .  Both use s i m i lar sized enc losures and a 
com mon l i n e  up of 250 m m  bass, 1 OO m m  m i d  and 
smal l  soft-dome tweeter, which i n  the case of the 
'4 8 com prises a 2 5 M m  dome u n it. However, 
w h i l e  the '5 was American-or ie ntated and su i ted 
to bookcase mount i ng, with asymetrica l ly  p laced 
dr ivers, the AR48 uses a vert ica l  i n- l i ne  array for 
opt i m u m  stereo performance, and its specif ica
t ion also advocates the use of open stands to 
g ive low colorat ion. 

The enc losure conta ins  a 38 l i t re vo l u m e  
sealed- box load ing  t h e  i ntegrated p u l p  cone 
bass d r iver which operates to 400 Hz. A new and 
very h igh ly  dam ped p u l p- cone mid  ra nge is  f i tted, 
e m p loy ing  a tra n s l u ce n t  p l ast ic  term inat ion 
surround  and back- l oaded by a cyl i nd rical card
board enclosu re. This d river works up to 2 .5 kHz, 
above which the ferro-f l u i d  soft-dome takes over 
to above aud ib i l ity. On ly  seven good qua l ity 

Tel  (0582)  603 1 5 1  

com po n ents are used i n  the crossover, w i th  the  
u n usua l  ser ies/para l l e l  conf i g u rat ion res u l t i ng  
i n  a sav i n g  of one  i nd uctor. 

The cabinet is constructed of synthetic veneered 
c h i p board, wi th  no pane l  dam p i ng or specia l  
brac i ng,  a n d  i n put  con n ect ions a re via t h e  usua l  
AR screw down term i na ls, arou n d  w h i c h  bare 
w i res have to be sec u re ly  wrapped. As w i th  the  
budget A R 1 8 , t h e  g r i l l e  is no  acoust ic p l u s  po in t; 
its 1 4 m m  u n re bated th ickness does l it t le  for 
stereo i mag i n g  or  the response. In the past AR 
used to f i t  vast l y  su per ior open cel l foam g r i l les, 
but  t hese appear to h ave gone out of fas h ion.  

La b perform a nce 
Some u nt i d i ness was apparent on the reference 
1 metre s i n ewave frequency response, wh ich  
was part ia l l y  e m phasised by the g r i l l e. H owever 
the l atter was not respor.s ib le  for the l u m py 
tendency in the  400 Hz-3 kHz  reg ion, suggesti ng 
that the  mid u n i t was not worki n g  as we l l  as AR 
wou l d  have us be l ieve: as pa i r  m atc h i n g  was 
good (typ ica l ly wi th i n  1 . 5 d B  overa l l) ,  the effect 
was c lear ly  n ot an  isolated one. 

I n spect i n g  t h e  fo rwa rd c h a racter ist ic, the 
1 .5 kHz  to 2 k Hz  trough  can be seen to be ax is 
dependent, suggest i ng  a mi ld phasing prob lem 
between the  d river ban ds. The low freq uency 
range was we l l  dam ped, provid i n g  a 4 0 H z  -6 d B  
poi nt, and  a +/ -3 d B  range o f  50 H z  to 2 0 k Hz. 
W h i l e  fa i r ly  good cons istency a n d  i n tegrat ion  
was demonstrated by the forward response, the 
off-axis fa l l- off at h ig h e r  freq uenc ies was g reater 
than usua l. 

The sensitivity was usefu l ly  h igher than c la imed 
at 8 8 d B/W, but amp l i f ier  load ing  was c lassed as 
average in v iew of an i m pedance d i p  t o 4 . 3  oh ms, 
700 Hz (a h igh power reg ion). In fairness, however, 
AR do rate the '4 8 as a 6 ohms model .  Its power 
hand l ing was esti mated at 1 OOW, and a generous 
1 06 d BA m axi m u m  level is theoretica l l y  poss ib le, 
with 1 5 W per channe l  prod uc ing  a sat isfactory 
9 6 d BA 

A m oderate 0 . 6 d B  of com p ress ion was noted 
on 1 OOW p u lses, with d istort ion at the 1 %  l evel ,  
500 H z. M ov ing u p  to 5 k Hz  the compression  was 
neg l ig i b le,  but d istort ion had i ncreased to 7 .0%, 
2 n d, 3 .0% 3 rd, and 0.3% of 5th ( the  latter usua l ly  
neg l i g : b le) .  Dr ive beyond th is  leve l  appeared 
u n p romis i ng. On steady state d i stort ion 3 rd 
harm o n i c  was ge nera l ly  q u i te low at aro u n d 0.6% 
m i d  band, with 2 n d harmonic at s i m i lar  levels, 
and with  low freq ue ncy d istort ion  we l l  contro l led. 
As with the A R 1 8, however, above 6 k Hz the 
tweeter exh i b ited d istort ion  at aro u n d  the 1 %  
level even at 9 0 d B, though th is  had relat ively 

harm less second order  content. 
The averaged room characteristic demonstrated 

some pro m is ing  featu res, notab ly  t h e  re lat ively 
even a n d  extended low freq uency range, p l us 
we l l  contro l l ed  and near  correct e n e rgy  fa l l  
above 1 O kHz. However, a prom i nance aroun d  the 
upper m id 400 Hz-1 kHz  band measu red some 
4 d B  a bove adjacent reg ions, and  t h is cou l d  with 
advantage be l ower. 

So u nd q u a l i ty  
On the  l ive tests the p a n e l  were n ot conv i nced of 
this moders true accuracy, f ind ing it fair ly colou red. 
But i t  ach ieved q u ite a h i g h  score as its fau lts 
were fa i r ly  i n n ocuous. A degree of ' ho l l owness', 
' box i ness', and ' hard ness' were a p parent, with 
some l oss of c larity, but the overa l l  ba lance was 
fa i r ly n e utral ,  w i th  a reasonab le bass extens ion 
showi n g  a n  even character. The bass sou nded a 
l i t t le  ' n asal '  and  ' t h i n ned' ,  but  the  speaker cou ld  
withstan d  considerable peak i n puts of u p  to  
200W of e lectr ic bass g u itar w i thout  serious 
ove rload. 

This p ict u re was s i m i lar  for the stereo sessions 
a lso, w i th  the speaker sou n d i n g  a t r i f le  'o ld  
fas h i o n ed' i n  te rms  of colorat ion  leve ls, but  at the 
sam e  t ime cons idered easy o n  t h e  ears. Lateral 
stereo presentat ion was to a g ood standard, 
a l though  some loss of depth a n d  'see- t h ro u g h' 
amb ience was exper ienced by m ost pane l i sts. 
The m idband was a lso a touch resonant  on p iano, 
for exa m p le,  and  loss of 'c r ispness' was fe lt  o n  
s o m e  trans ient  s igna ls. 

S u m m a ry  
I f  t he  a bove does not s o u n d  t o o  encourag i n g, i n  
fact t h e  n u mer ical  scores atta i n e d  b y  t h e  '4 8 
i n d icate Best Buy rat i n g  at the  pr ice. lt provides a 
competitive package offeri ng good power hand l i ng 
and sens i t iv i ty, p lus  a p leasant ly relaxed sou n d  
w h i l e  d e m o nstrat ing  a good sta ndard of both 
stereo and bass reproduct ion.  l t  i s  cert a i n l y  o n e  
o f  t h e  m ost c iv i l ised AR speakers at popu lar  pr ice
levels that  Choice has tested for some t i m e  now, 
and  it t h e refore deserves reco m m endat ion with 
on ly  m i n o r  reservat ions. 

G E N E RAL DATA 
Size (h x w x d) . 64 x 3 5 . 5  x 28cm 
Weight . . .  . . . . . . .  1 7 . 2 kg 
Rec o m m e n ded a m p l if ier power per c h a n n e l  

( f o r  9 6 d BA per p a i r  at 2 m e t res m i n i m um) . . .  ( 1 5)-1 00W 
Reco m m e n ded placement . . . stand 
Fre q u e ncy response w i t h i n ± 3dB ( 2 m) . . . . . . . . .  50 H z  to 2 0 k H z  
L o w  fre q u ency r o l l  o f f  ( -<i d  B )  a t  1 m . . . . . . . . . . . . . . . . . . . . . . . .  40 H z  
Vo ltage sensit ivity 

( ref 2 . 8 3 V, ie: 1 watt i n  8 o h m s) at 1 m . . . . . . . . . . . . . . . .  8 8 d B!W 
Approx i m at e  maxi m u m  sound level ( pa i r  at 2 m) .  . . .  1 05 d BA 
I m pedance characterist ic ( ease of d rive) . . . . . . . . . . . . . . . .  average 
Forward response u n iformity . . . . . . . . .  good 
Typical price per pair inc VAT . . . . . . . . . . .  £250 when reviewed, now £200 
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Forward characteristic response ( 113- o cta ve @ 
2 m, dotted 1 5° vert, small dash 30° la teral, long 
dash 45° lateral). 
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U rmston Lane, Stretford Manchester M3 2 9 B P  

Br i t i sh  made and des igned. the ARC models  are 
newcomers and possess some interesting design 
and operating features. Subscribing to the phi lo
sophy of h igh cabinet rigidity. this se aled box 
enclosure of some 28  l i tre s i s  reinforced by two 
mass ive c i rcumferen t i a l  i nte rna l  braces with 
double l ayer bitumen and fibre- board damping. A 
low diffraction foam gri l l e  is fi tted to conceal the 
two drive uni ts: the bass/ midrange i s  handled by a 
rigid pulp cone 200 mm d river  with spec ia l  modifi
cations inc luding doping. whi le  a 25 mm M B  soft 
fabric dome tweeter completes the vert ical  l ineup. 
The two a•e integrated by a reasonable qual ity five 
element plug- in  crossover which i s  located on the 
outside rear of the cab inet  Th is  i s  done del iber
ate ly  so the user has the option of · active' 
operation. via separate power amplifiers and a 
spec i a l  electronic active crossover. ( The Brit ish 

� electronics fi rm 1\i ytech have worked c losely with 
:::j ARC in this respect ) 

The design includes a tapered low frequency 
response to account for placement interactions. the 
recommended pos.ition being on stands backed 
against a wall . We found 0 . 2 m  to be the opt imum 
gap between speaker and wal l .  

I nit ial  tests on our first samples  showed s igns of 
an out-of-phase tweeter. and although we corrected 
this  a second pair  was requested for checking. 
These exh ibited no such fau l t  and were an 
improved version bearing a · Al P' designation. 

Lab results 
These relate to the fi rst sample, and the published 
curves should be viewed with caution as they are 
not very representative of current production. The 
ohase cance l l ation was clearly apparent at the 
3 . 5  Hz crossover point before we reversed the 
tweeter leads. but this anomaly  aside the charac
teristic response above 200 Hz was quite even and 
well bal anced with indications of good dispersion. 
The low frequency rol l  off wi l l  be augmented by its 
recommended location close to a wall .  improving 
the -6dB at 60Hz point to a l ittle below 5 0 Hz. 

Fine third harmonic d istortion results w
·
ere 

obtained at 96dB. though second harmonic 
reached 3 . 3% around 2 kH z. poss ib ly  from a 
damped breakup mode in the midrange driver .  
Driven to I OOW on tone pulses l i ttle additiona l  
distortion was recorded at 5 00 H z  and 5 kHz. 
though some dynamic compression was noted 
( respective ly -0. 3  and -0. 5 dB) .  Rated as ' good' 
on amplifier loading the 10 I was a t rue 8 ohm 
des ign. with low reactive effects ( 30° max  at 2 kHz) 
and at the same time showed a reasonable 
8 8 dB/ W  terminal sensitivity at  I m. With a ! SOW 
power cei l ing, respectably h igh  I 06 dBA sound 
levels are avai lable in a typical room. whi le the 
pair match was very c lose ( even so far as the notch 
depth of the first incorrect samples was con
cerned! ) The gri l le introduced negl igible change. 

Sound q ual ity 
These results re late to the second and improved 
pair. Scoring · average' on the l ive  sound compari
sons the /01 was a trifle coloured with a sl ightly 
middy and wooden effect Detai l  was good how
ever. giving a l ively resu l t  wi thout e xcess ive 
brightness.  Bass  power hand l ing  was a l so fi ne with 
60W average ( 200 W peaks)  acce pted from 
electric bass guitar. produc ing an even and wel l  
d iffe rentiated output 

The results improved on stereo programme. The 
balance tended to be s l ightly thin and forward. but 

with good smoothness and fine driver integration. 
Found to be a touch · reedy' on organ, and also 
s l ightly aggress ive, i t  was also agreeably trans
parent and direct; stereo imaging was to a good 
standard, with promising depth and ambience 
where appropriate. The bass was notably firm and 
even, though it was l acking in  extreme bass energy; 
dynamics were well reproduced 

Update summary 
The ARC 1 0 1  showed that specialised pulp cone 
technology can result in a compact system of above 
average sensitivity, offering a transparent and 
relatively neutral sound coupled with good stereo 
imaging. However,  when used as recommended near 
a rear wall , the stereo is inevitably degraded though 
the frequency balance is improved .  The ARC 1 0 1  
has  now been developed in to  two models ,  a 
no-expense-spared version , the 102 , and the 1 0 1  
Series I!  which features new Medite cabinets , bass 
unit modifications but with surface mounted, rather 
than rebated drivers . Facility for simple active 
conversion is retained. 

1 2 .  I I )  cm( inches)  

Weight 12 ( 2 6 )  kg( \bs) 
Recommended amplifier power per channe l  

( for 9 6 d B A  per  pair at  2 metres m in i m um ) 1 5- I SO W  
Recommended placement. O . J m  from w a l l  on s h e l f  or stand 
Frequency response within ± 3 d B  ( 2 m ) . 1 50Hz-20kHz" ( 2 nd sample)  
Low frequency rol loff ( -6d8) at I m 60• 
Voltage sensit iv i ty ( ref 2 .83 V . ie: I watt in 8 ohms)  at  I m . . .  88dB 
Approx imate maximum sound level  ( pa i r  at 2 m ) . 1 06dBA 
Dis tortion ( 96d8 at I m )  g ood  
Distortion ( I OOW peak)  good 
Impedance characteristic ( ease of drive ) .  
Forw ard response umformity 

Typical price per pair 
*sec text 

---··· ----1-------

20 Hz  50 100 200 500 

� �  
ARC 1 0 1  � 
( partly re-assessed) -�� 

'1\!!1 
Top: Freq uencv response, I m sinewa t•e, plus 2 nd (solid) and .. 
3rd (dashed) harmonic distortion @ 96dB. Sinewa ve "'!!!! 
dotting shows later samples. 

Middle: Impedance (modulus) 
Bottom: Frequency response, 2 m h-octa ve a veraged (so lid. 
axial; thick dashed, 30' horizontal; thin dashed, 45° hone 
zontal: dotted. IS '  vertical). 
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di rected h igh  freq uency � �""' %1• "T!i' i.l®'iii�l\:;C .•• L:',·;,, .. &;xa'@t,&'!!'1i'¥ · . , . . , . ;; s 1gna ls, th 1s  cou ld  contnbute some d 1 ffract 1 o n  
i r reg u la ri t ies. Alt h o u g h  a m od icum o f  d r iver 
decou p l i ng is prov ided in the form of rubber  
g rom m ets under  the  bass d river f ix i ngs, u n
fort u n ately on o u r  sam p l es at least the degree to 
which they were t ig htened was l i ke ly  to red uce 
the  effect iveness of th is tec h n i q ue. 

After neg lect i n g  the market below £ 1  00.00 for 
some years, B&W h ave rece nt ly re-en tered th is  
h i g h ly com pet it ive : ie ld  with the i r  new UM 1 0 . 
Uti l is ing  a d ie-cast a l loy chassis from an earl ier  
and h i g h ly successfu l  model  ( the OM4) ,  th is  t ime 
B&W have f itted a l i g htwe ight  pu lp  cone of  good 
f lare with an appl ied surface coat ing for damping. 
The d iaphragm assembly  is fair ly l i g ht ly sus· 
pended on a ha l f  ro l l  su rround, and the  st i ffn ess 
is appropr iate for a ref lexed enc losu re such as 
th is, as it can dramatical ly improve power hand l i ng  
(an  aspect wh ich  was borne out  on  test) . 

The 2 5 m m  soft-dome treble un i t  is a lso of 
B&Ws own man ufactu re, and the two dr ivers are 
i ntegrated via a f ive- element  crossover n etwork 
( i nc l u d i n g  one resistor) .  Reflex loaded by a sma l l  
5cm d i a meter/? cm deep port, the 1 9  l i t re en·  
c losu re is b u i lt f rom p la in  1 2  mm c h i p board w i th  
no  pan e l  d a m p ing, wh ich is understandable at 
the pr ice; a foam l i n i ng he lps to red uce i nternal  
resonances. S ince the 1 2 mm th ick g r i l l e  frame 

A synthetic walnut  veneer covers the enclosure, 
which is fitted with the usual 4 m m  screw term i nals 
su ited to wire or banana p l u g  con nect ion. B&W 
offer a comprehe nsive and c losely to leranced 
specif icat ion ,  and can a lso s u pp ly  a matc h i n g  
base ca l led the  S TA V22 f o r  f loor sta n d i n g  use. 

La b perfo rm a nce 
Wh i l e  the  main ax ia l  response trace is  u n
corrected at low freq uenc ies and app l ies wi th  the  
gr i l l e  on ,  the dashed t race shows the true low 
freq uency response, w h i l e  the dots i l l ustrate the  
considerable i mprovement  i n  smoothn ess resu lt
i ng  from removal of t he  g r i l le .  I n  t he  latter 
cond i t ion  B&Ws +/ -3 d B  l i m i ts were m et from 
68 Hz to 2 0 k H z. A sugg est ion  of prom i n e nce at 
1 00 H z i n  the bass and 1 5 kHz in the treb le  was 
also g iven by the  t races. We fou n d  a usefu l ly h i g h  
88 d B/W sensit iv i ty, p l u s  a moderately extended 
bass (55 Hz, -6 d B) .  

M ov ing on to the  forward character ist ic re
sponses, the  1 5 ° above axis c u rve showed some 
phase loss arou nd  the  3 .5 kHz crossover fre
quency, so the suggest ion is for use c lose to or  
s l ig ht ly  above ear l evel .  Another f i n d i n g  was that 
an off-axis l iste n i n g  pos i t ion  of about 2Q-25o 
resu lted i n  a f latte r t reb le characte rist ic, and  the 
DM10 was fou nd to i mage wel l when over-ang led 
i nwards by t h is amou nt. Overa l l  the forward 
responses were we l l  i n teg rated, thoug h a bass 
pro m i n ence of 3 d B  or  so at 1 OO Hz was a ppare nt. 

Rated as an ave rag e a m p l i f ier  load, the i m
pedance d i pped to a l m ost 5 o h ms, 7 k Hz, but t h i s  
s h o u l d  em barass very few a m p l if iers these days. 
D istort ion  leve ls were very good at 9 6 d B, but at 
9 0 d B  some 0 .8% of 3 rd harmon ic  was present at 
5 kHz, together  w i th  an isolated 2 .5% peak of 2 nd 
harmonic at the secondary d iaphragm resonance 
of 1 5 k Hz. Very good 3 rd harmon ic  resu lts were 
obta i ned on the 1 OOW p u lse tests, the system 
demonstrat i ng  a good power hand l i ng, so a 
comfortable 1 00W programme rat ing is suggested 
by the  tests. 

The averaged room responses i l l u strate a 
respectably u n iform character ist ic, o n ly s l ight ly  
marred by a m i ld m i d  p rom i n e nce around  700 Hz 
and a premature bass ro l l  of f  be low 60 Hz. 

So u n d  q u a l ity 
On the  l ive sou nds the  DM 1 0  gave a good 
i m press ion ,  and  s u rvived c lose com par ison with 
several percussive sou n ds. The output was a 
trif le coloured, with com ments of some ' boxi ness' 
and ' n asal ity', and  an ' edgy' qua l ity i n  the  u pper 
treble. But on  the  p l us  s ide, it was also con
s idered l i ve ly, c lear  and  adeq uately ' sharp' o n  
trans ients. Drive n hard i n  the bass the  lowest 
notes were absent, but the u pper reg ister was 
more even than  the anecho ic  response wou l d  
suggest. l t  withstood cons iderab le  bass i nputs o f  
u p  t o  1 50 W  with  on ly  m i ld c h uff i ng  and buzz i n g. 

On the  recorded sess ions it was l ess we l l  
received, t hough  t h e  res u l ts were st i l l  c red i tab le 
at the pr ice. Colorat ion  was aga i n  not iced, par
t icu lar ly of t he  'wooden'  and ' boxy' k i n d, w h i l e  a 
c loud ing  of deta i l  l i n ked with m i l d  agg ressive 
tendencies in the mid range gave a n  i m press ion  
o f  red uced transparency as  we l l  as adverse ly
affect i n g  the  i m p ress ion  of stereo i m ag e  depth .  
H owever latera l  i m ag i n g  was very good, par
t icu larly with the  g r i l l es re m oved, and the overa l l  
ba lance was q u i te sat isfactory despite the cur
ta i led extens ion at low freq uenc ies. 

S u m m a ry 
W h i l e  n ot the  best of the  budget models in th i s  
issue, the DM1 0 nonetheless sets a f ine standard 
by offer i ng  a l i ve ly neutral freque ncy balance, a 
usef u l  sens it iv i ty, and  good power h a n d l i ng,  p l us  
low d istort ion  and fa ir ly h ig h  max i m u m  so u n d  
level  a t  a compet i t ive pr ice. S u c h  performance 
undoubtedly merits a Best Buy rat i ng, but i t  is  
worth  aud i t ion i n g  t h e  D M 1  0 to see if its part icu la r  
b lend of  appearance and performa nce su its a 
proposed system. For the  best resu l ts the  g r i l l e  
s h o u l d  b e  removed and the  speaker shou ld  b e  
vert ical  (even t h o u g h  B& W suggest s ideways 
bookshe lf m o u n t i n g  as a v iab le opt i on) ,  and  a 
cartr idge used wh ich  h as a ' k ind' upper  treble, 
such as the  ADC XLM or a S h u re M9 7ED or HE. 

G E N E R A L  DATA 
S i z e  {h x w x d). . 4 8 . 5  x 25 x 2 3 . 5 c m  
Weight 6 . 6 kg 

Recom mended a m p l i f i e r  power per  c h a n n e l  
( for  9 6 d BA per p a i r  at 2 m e t re s  m i n i m u m) . 

Reco m m e n ded p l a c e m e n t  
Fre q u e n c y  r e s p o n s e  w i t h i n ± 3 d B  ( 2 m) 
Low f re q u e ncy rol loff  { -6 d B) at 1 m .  
Voltage s e n s i t iv i ty 

{ ref 2 . 83V, ie: 1 watt i n  8 o h m s) at 1 m .  
Approx imate m a x i m u m  s o u n d  leve l  ( p a i r  at 2 m} .  

8 8 d B/ W  
. 1 03 d BA 

I m pedance c h a racter ist ic  ( ease of d rive) . .  . average 
Forward response u n i formi ty  . good 
Typical price per pair inc VAT . . . . .  £90 when reviewed, now £1  09 
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B&W Loudspeakers Ltd , Meadow Road, Worthing, West Sussex 
Tel (090 3 )  2056 1 1  

In terms of driver complement and physical size, 
the DM12 could perhaps be regarded as a 
successor to the DMS, but in terms of sophisti
cation and performance, it is closer to the long
lived DM4. A high power compact, it parallels  the 
KEF RJOJ in several respects, notably in its use of 
re si lient driver decoupling to reduce cabinet 
resonance excitation, its electronic protection 
circuit which guards against abuse or amplifier 
faults, and also in  the third order method for low 
frequency alignment, which is employed in both 
models, using a series capacitor element 

The bass/ mid driver uses a massive ceramic 
magnet mounted on a die- cast 1 8 5 mm frame and is 
fitted with a 1 50mm bextrene cone. The high 
quality 1 0-element crossover incorporates protec
tion against thermal overload and DC amplifier 
faults. The high frequency band above 3 kHz is 
covered by B&W's own 1'26 fabric dome tweeter. 

It had a foam- lined grille offering good diffraction 
characteristics and the well finished 1 2  litre sealed 
box enclosure is  constructed of l 2 mm chipboard 
with bituminous pane l damping. 

Lab results 
As expected the composite grille did smooth the 
response, particularly in the 5 kHz region; but it 
also attenuated it, for example, by 2d8 at 1 7 kHz. 
The pair match was excellent to 5 kH z, above 
which the output differed by l -2 d8 at several 
points; a worst case 4d8 was recorded at 20kHz. 
Sensitivity was marginally higher than claimed at 
an average of 8 6 d8. 

An elevated midrange region around I kHz was 
a feature of the response - a point not properly 
brought out by the low resolution factory c urves 
which accompanied these samples. On a relative 
basis the presence band was mildly depressed 
before the treble energy output recovered to a mild 
prominence around 1 3 kHz. On the lateral axis the 
dispersion was clearly good and the 1 5 ° vertical 
response taken above axis showed that the speaker 
should in fact be at or sl ightly higher than ear level 
in order to produce the most uniform frequency 
re sponse ( shelf  or high stands location is 
suggested) . 

As cl aimed the impedance was that of a good 8 
ohm design, and while phase angles of up to 45 ° 

existed, these were at harmless higher impedance 
points. Appropriate for the size and sensitivity, the 
-6d8 point rolloff point was noted at 60Hz. 
Driven to 96d8 ( a  high level for its size) good 
distortion results were obtained, although inevi
tably with rising third harmonic towards the low 
frequencies; however, a figure of 3%, l OO Hz for 
the latter was still good. The IOOW pulsed 
distortion test was passed with flying colours, 
exhibiting negligible extra compression or distor
tion ( less than 0. 1 dB).  

Sound quality 
When mounted fairly high on a stand ( 0 . 4 m) the 
DM12 did not fare too well compared w ith live 
sounds. The reproduction was considered ' boxy' 
and ' thickened' , while a treble band unevenness 
was also noted with odd sibilants on speech. Some 
nasality was also present, and the mid prominence 
was obvious to the panel. However for its size the 
bass power handling was very good, with the 
speaker tolerating an average of 40W of electric 
guitar. While the upper bass sounds were clearly 

delineated, the low bass was deficient in power. 
On the stereo sessions the speaker sounded 

' large' for its s ize, though bass notes were sti l l  
subdued. Coloration was moderate with some 
midrange bias and ' boxiness' ,  plus a s l ightly 
' dulled' treble, this countered by a degree of e xtra 
zip in the higher ranges, which tended to bring out 
surface noises and clicks a little. The image qual ity 
was in fact quite good, with respectable depth, and 
the general sound qual ity was certainly wel l above 
average. 

S ummary 
The subjective performance of this model was 
uneven, mainly due, we feel, to the charted 
response trends. However, the results were good 
for the size of enclosure and in re lation to its price 
of around £200. Construction and appearance 
were both very good, and the protection provides a 
further plus point, so a recommendation is clearly 
indicaterl. 

I 0 .5 ) cm( mchcs)  
9 . 6  ( 2 1 )  kgi lbs)  

Top: Frequency response, 1 m sinewa ve, plus 2 nd(solid) a n d  3 rd (dashed) harmonic distortion <!Y 96dB 
Middle: impedance (modulus) 
Bottom: Frequency response, 2m 0- octa ve a veraged (so lid, 
axial; thick dashed, 30° horizontal; th in dashed, 45° h ori
zontal: dotted, 15 °  vertical). 
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B&W Loudspeakers Ltd., Meadow Road, Worthi ng, W. Sussex. Tel (0903) 2056 1 1 

The price of the  DM1 4 must be seen in the 
context of the complete system, which i ncludes 
an e laborate i ntegra l  steel and wood stand 
intended to be screwed securely to the base of  
the s peaker. The ' 1 4  i s  essent ia l ly a vers ion of 
the previously reviewed DM12,  stretched vertical ly 
to accom m odate a secon d  bass/ mid  u n it, and 
with the sealed box internal volume i ncreased 
from 1 2  to 25  l it res. In toto th ree d rivers are 
emp loyed, namely two 1 8 c m  8& W bextrene cone 
bass/ m i d  un its, and the B&W 2 5 m m  soft dome 
tweeter. Both bass d rivers have d ie-cast frames, 
and a re s l ightly decoupled from the enclosure by 
fairly stiff g rom mets. Th is  tec h n ique  reduces the 
transmiss ion of d river frame reson ances into the 
enclosure where they m ight se lective ly resonate 
with panel  modes to produce colorat ion. 

As with the DM12, compre h ensive e lectronic 
c i rcuitry is i nbu i lt, with overload actuat ing a 
d isconnection rel ay and i l l u m inat ing a warn ing 
lamp on the front panel .  The crossover board 

carries a complex array of h igh  q u a l ity com
pon ents, a n d  reflects B&Ws 'fu l ly eng ineered' 
approach to speaker design.  As with the  ' 1 2 ,  the 
DM1 4  uses a th i rd order  tec h n i q u e  for l ow 
frequency loading, wh ich offers a n  i mproved 
bandwidth/sensit ivity compro m ise  at l ow fre
quencies, without adding the co lorat ion which 
often occurs with ported system s. Furthermore, 
very g ood power hand l ing  m ay be obta i ned (as 
d e m onstrated effectively on  test). 

The substantial chipboard cabin et is reinforced 
by a m assive c i rcu mferent ia l  brace located 
between the ma in  d rivers, with th ick b it u m inous 
pads p lus  foam plast ic l i n ing a n d  wool f i l l i ng  used 
to damp panel  resonances as we l l  as internal  
modes. The gr i l le  is f i t ted with a foam edge l i ner 
adjacent to the  h igh frequency u n it to reduce 
d iffraction  effects. 

Lab performance 
The axial s i n ewave response s h owed a general ly 
good characteristic, with a s l ight  downti l t  f rom 
1 00 Hz to 2 kHz fol lowed by a somewhat ' l u mpy' 
e levated t re b l e. An average sens i t i vity of 
86d BIW was ind icated, with a satisfactory bass 
extension to 46 Hz, -6 d 8,  and pair m atc h i n g  was 
he ld  to a good +/ -1 dB overa l l. 

Assessed i n  th i rd octave bands at 2 m, the  ma in  
anoma ly  concerned a m i l d  3dB h igh  treble 
plateau from 9-1 5 kHz. This i m p roved g reatly on 
the 30° off-axis latera l  trace a n d  in  fact a 25°  
a ng l e - overangled i nwards to t h e  l istener- gave 
the  s moothest subjective resu lts as wel l  as f ine 
stereo. The 1 5" above response s howed loss in  
the  2-4 kHz presence range, and  a l istener  posi
tion c lose to the mid/treble axis is to be preferred, 
which is possible with the suppl ied stands provided 
that the l iste n e r  is not too ta l l. On the who le  the 
forward character ist ic responses were we l l  
i n tegrated. 

The power handl ing was excel lent, 1 OOW pulses 
defined with negl ig ib le  compression  or  spu rious 
d istort ion ,  wh i l e  on steady state d rive at 9 6 d B  
t h e  d i st o rt ion was commendably l o w  above 
1 20 kH z, and more than satisfacto ry below th is. 
At 9 0 d 8, 1 .0% 2 nd harmonic was p resent from 6-
1 2 kHz, though th is  was considere d  to be of l itt le 
s ign if icance, the design thus giving a f ine overa l l  
distort ion performance. Rated as a good ampl if ier 
load, i t  was easy to d rive with a m i n i m u m  va lue  of 
7 and a typical i m pedance of 1 0  o h m s. 

Assessed by room averaging, the  output fe l l  
below 50Hz and showed a neutral  overal l  balance 
up to 7 kHz, but was then s l ight ly l et down by the 
lack of a conti n u ed rol loff i n  the  treble, i l l ustrated 
by the 'corner' at 1 2 kHz. 

The tests ind icate a sensible maxim u m  amplif ier 
rat i ng  of 200W, though  more st i l l  is possible,  and 
su bstantial 1 04 d BA sound levels were achieved 
with 200W per channe l  inputs in our listening 
env i ron m ent. 

So u nd q u a l ity 
The DM1 4 proved to be a sig nif icant improve
ment  over the DM1 2 . Subjectively coloration was 
lower, the freq u ency range more extended and 
the ba lance better. On  the  live comparisons it 
fared much  better than the ' 1 2, and was con
s idered lively, open and dynamic, with  o n ly mi ld 
critic isms of a ' boxy' coloration as we l l  as a 
tendency to treb le  ' scratchiness' . The upper 
reg isters were judged to be a trif le  excessive, 
a l t h o u g h  two keen- eared list e n e rs in  fact 
correct ly  identified a lack of extre me treb le 
energy. The bass was fairly deep, and  s h owed 
fi n e  power d elivery plus an even character and 
essentia l l y  l ow levels of both  co loration and 
d istortion. 

Good resu lts were also obtained on the stereo 
sess ions, where the coloration l evels were con
sidered to be relatively low though wit h some mid 
congestion and c loud ing of deta i l , as we l l  as a 
degree of 'boxiness' and ' thickening'. The treb le  
showed a touch  of  ' fizz' and 'abrasiveness' , and 
cou l d  do with being a litt le  smoother, whi le some 
loss of instru mental  deta i l  was a lso n oted as we l l  
a s  a lack o f  excitement. The ste reo presentation 
was h owever quite good, with satisfactory ren
dition of depth and ambience. 

Su m m a ry  
Al l owing £40.00 or  s o  for t h e  price f o r  the  stands, 
the distinctively styled DM 1 4  has u ndoubtedly 
done we l l . Whi le not the most neutral  speaker in 
its c lass, it  offers an essentia l l y  c lean son i c  
bala nce with remarkable dyna mic range  and 
power capacity, sound ing  at  i ts  best when  over
ang led by some 25° to cross in front of the 
listener, as noted above. D istortion is low and 
with la rg e  a m pl i f iers it can attain gen uinely high 
soun d  levels. The system is wel l  eng ineered and 
f i nished and  comfortably offers suff ic ient val u e  
f o r  a Choice recommendation. 

G E N E RAL DATA 
Size (h x w x d). . . 56.5 x 25.5 x 2 9 . 5 c m  
Reco m m e n ded ampl if ier power per channel  

(for 9 6 d BA per pair  at 2 metres m i n i m um) . . . .  (20)-200W 
Reco m mended placement away from wal ls on s u p pl i e d  stands 
Freq u e ncy response within ± 3d8 (2 m) . . . .  50 H z  to 2 0 k H z  
L o w  freq u e ncy rol loff ( -6 d B) at 1 m .  . . . .  4 6 H z  
Voltage sensit ivity 

( ref 2 .83V, 1e: 1 watt i n  8 ohms) at 1 m .  8 6 d B/W 
Approx imate m a x i m u m  sound level (pair at 2 m ) .  1 04 d BA 
I m pedance characteristic ( ease of dr ive) . . . . .  good 
Forward response u n iformity . good 
Typical price per pair inc VAT . . . . . . £300 when reviewed, now £335 inc. 
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repeatedly shown them
se lves capable of p roduc ing a broad and diverse 
range of speakers. The DM1 6  is a d ist i nct depar
ture from the ord inary, using a costly and superbly 
f i n ished e nclosu re with strong ly s loped f ront  
panel .  Massive stands are supp l ied; a far cry from 
the usual steel framework, they h ave matc h i n g  
veneer and g ri l l e  w o r k  and might  perhaps b e  
more correct ly classif ied a s  ' bases'. 

This speaker was one of the heaviest it has 
ever been my m isfort u n e  to h ave to carry about, 
and once establ ished i n  a l iste n i ng room it is n ot 
l i ke ly to be moved far! However, due  to the f ront  
pane l  s lope and the  i ncorporat ion of  a very 
generous (and hence low colorat ion) rear chamber 
for the midrange driver, the internal volume load i ng 
the bass u n it is not part icu larly large at 45 l i tres. 

The speaker com prises a t h ree-way sealed box 
system, with s l ight ly  decou p led d river mount ings 

_. for the  bass and m id  u n its. A vert ical  i n- l i ne  dr iver  !::: array is adopted for optim u m  lateral stereo 

sym metry, and the low f req u e nc ies are hand led 
by a 280 m m  bextrene-coned d r iver f i tted wi th  a 
massive magnet assemb ly  a n d  b u i l t  on a d ie-cast 
frame. The m id  u n it is exc l us ive to B&W, us i ng a 
woven polyamide cone doped with  a dampi ng/ 
stab i l is i ng  coat ing,  and  the H F  is hand led by 
B& W s  own 2 5 m m  soft fabr ic dome tweeter. A 
soph ist icated crossover is e m p l oyed, consist ing 
of t h i rd order  bass- load ing  e l e m e nts and f u l l  
e lectro n i c  protect ion .  H i g h  d e nsity 2 0 m m  c h i p
board is u s e d  f o r  the e n c l osu re, wh ich  h a s  a t h ick 
wool f i l l i ng, b it u m inous  c ladding on  the  wal ls, 
and extensive braci ng,  and t h e  deep contou red 
gr i l l e  avoids d i ffract ion  prob lems by us ing a 
cost ly we lded steel fram e  of n e g l i g i b l e  acoustic 
obst ruction. 

La b performance 
Prod uc ing  a notably smooth ax ia l  characteristic, 
the reference response d id however demonstrate 
some i nterest ing features. The balance appeared 
to d rift s lowly downwards fro m  a g e nt ly h u m ped 
bass reg ion at 1 00 Hz, and wi th i n  this trend the 
1 .5 kH z  to 3 kH z  reg ion showed m i l d  depression. 
The low freq u ency range  possessed a moderate 
extens ion to 44 Hz, -6 d B, a n d  t h e  ro l loff was 
s low - a p lus  point  - a lt h o u g h  sensit ivity at 
8 5 d B/ W  was be low average. 

At 2 m the character ist ic response showed very 
good i nteg rat ion and u n iform ity, a n d  the system 
has c lear ly  been a l i g n ed (as i t  s h o u ld be) for the  
forward axis a n d  not  for 1 5' above; the  l atter, 
t hough  closer to the  p hysical baffle axis i n  fact 
demonstrates an i nfer ior  response. At 30' and 
45' lateral ly, the  t races were very f lat, and th is  
syste m  could wel l  be  used wi thout  any need to 
swi ng the  enc losure i nwards to face the  l isteners 
as is ofte n  done. 

I n  common w i th  ot h e r  B&W systems t h e  
DM1 6 h a p p i l y  soaked u p  1 00 W  pu lsed i n puts, 
demonst rat i ng  neg l ig ib le  compress ion and  low 
d istort ion leve ls ( typica l ly 0 .8% 2 nd and 0.2% 3 rd 
order at both 500 Hz and  5 kH z) .  Th is  p ict u re was 
ref lected in both 90 and 9 6 d B  steady state 
leve ls, with 3 rd harmon i c  at t h e  l ow freq u encies 
never exceed ing  0 .9%, and  2 nd at a harmless 1 -
2 %  level  below 250 H z. 

U l t imate power han d l i ng fe l l  be low that of the 
D M 1 4 ,  and 1 50W seem s  a fai r f i gure, provi d i ng a 
satisfactory peak sou n d  level  of 1 0 2 d BA i n  a 
l i ste n i ng room. A m i n i m u m  a m p l if i e r  power of 
2 0 W  per channe l  wou ld  a lso appear  appropr iate. 
The i m pedance rat i ng  was average, d ipp ing  to 
5.3 ohms, 1 00 H z, but  few a m p l if i e rs are l i ke ly  
to be bothered by th is. 

I n  overa l l  shape the i n tegrated room response 

from 50 H z  to 1 6 k Hz  was com m e n dab le, corres
pond ing  c losely to the  req u i red resu l t, a l though a 
s l i g h t  forward n ess i n  t h e  5 k H z  ran g e  was 
a pparent, together  w i th  a c u rta i led ext reme 
bass. 

S o u n d  q u a l ity 
The DM1 6  performed consistent ly we l l  on both 
l ive and recorded sessions. Dur ing  the former 
the bass was felt  to be a tr if le ' ri ch' and u pper 
ran g e  dom i nant, wh i le  when  deep bass was 
presen t  it  was recessed a l i t t le. Certa i n  colora
t ions  were n oted: a t race of ' c h est in ess' or 
' f u l l ness' on  speech was descr ibed with some 
' h ard n ess' o r  ' box i ness' in the m i d range, and a 
comment  of a s l ight  ' off axis effect' i n  the treble 
was also made wh ich  is  appropriate enough in 
v iew of the  baff le  s lope. S pectra l ly t h e  sound was 
fe l t  to be we l l  balanced wi th  c lear  and c lean 
t rans ient  def i n it ion .  

O n  t h e  stereo prog ra m m e  the  sound was 
promis ing  wi th  a good sense of space and 
a m b i ence, and  whi le som e  loss of transparency 
was apparent, frontal deta i l  was f ine. Occasional ly 
some colorat ion was noted, but  m i l d  i n  degree. 
O n  p iano some ' hard n ess' and ' r i n g i ng' was 
p resent in the mid range, and the lower m id/u pper 
bass was also described as s l igh t ly ' ho l l ow' by 
two pane l ists; i n  the fact the bass cou ld  h ave 
done  with more ' tautness' and precis ion .  

S u m m a ry  
Whi le t h i s  speaker i s  clearly not ' Best Buy' material, 
i t  is  nonet h e l ess reco m m e n d ed, sett i ng  a h igh  
standard i n  several respects. A consistent, re l iable 
performer, d istort ion  is very wel l  contro l led, the 
balance neutral ,  and co l o rat ion fa i rly  low; the 
whole is s u pe rb ly e n g i neered and f i n ished, and 
can n ot be damaged by excessive i n puts. lt  
possesses a more ' fu rn ished' appearance than 
most models, and the pr ice is n ot excessive in  
view of  the massive bases s u p p l ied as standard. 

G E N E RAL DATA 
Size (h x w x d) . 65 x 33.5 x 42cm 
Reco m m ended ampl if ier power per channel  

(for 9 6 d BA per  pair  at 2 metres m i n i m um) (20)- 1 50W 
Rec o m m e nded placement . away from walls on suppl ied stands 
Freq u e ncy response with in ± 3dB (2 m) . . . 52 H z  to 2 0 k H z  
L o w  f req ue ncy r o l l  off I -;) d B) a t  1 m . 44 Hz 
Voltage sensit ivity 

( ref 2 . 8 3 V, ie: 1 watt i n  8 oh m s) at 1 m .  . . . . .  8 5 d B/ W  
Approximate maxi m u m  s o u n d  l e v e l  ( p a i r  at 2 m) .  1 02 d BA 
I m pedance characterist ic ( ease of d rive) . average 
Forward response u n iformity . . . .  very good 
Typical price per pair inc VAT . . . . . . £550 when reviewed, now £595 inc. 

stands 

Forward characteristic response ( 1/3-octave @ 
2m, dotted 1 5 '  vert., small dash 30' la teral, long
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Reference sinewa ve response ( 1  m on axis, 2. 83 V 
input  shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response without  
grille). 
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This d im inutive speaker has a Richmond- l i ke spec� 
f ication, and at £80.00 a pa i r, the price is even 
comparable with that of a Richmond some f ive 
years ago! Cast le  take a pr ide i n  b u i l d i ng the  
majority of  the components for the i r  systems them
se lves, the  Clyde be i n g  no except ion ,  and  the  
Cast le des igner  has shown g reat ski l l  i n  ta i lor ing 
h is  speakers to g ive relatively u n iform frequency 
responses i rrespect ive of s ize or cost. 

Possessing  a 9.8 l i tres i nternal  vol u m e, the 
system is reflex- loaded by a smal l  ducted port, 
2 8 m m  long by 37 m m  in d iameter, wh ich does 
more for the power hand l i ng  than the bass 
extension.  Both dr ivers are made by Castle; the 
l ig htweight  pu lp-cone bass/ m i d  unit is  b u i lt on  a 
1 30 m m  frame, and is partnered by a u n iq u e  
30 mm p last ic cone/dome tweeter us ing  a phase
corrected d iaphrag m. The undamped c h ipboard 
cabinet is also made by Cast le  themselves, 
having a f u l ly f i n ished teak veneered exter ior 
with a l loy tr i m, p lus an acoust ical ly favou rab le  

Yorks. T e l  (07 56) 5333 

foam gr i l l e. A 4 -e lement crossover is f itted with 
fuses for each d river, access ib le  through the 
bass u n it apertu re. 

F lush-mou nted spri ng  c l ip  term inals are used for 
electr ical con nect ion ,  and an acoustic foam 
l i n i n g  provides absorpt ion  wit h i n  the enc losure. 
If Cast le  are true to form, t h e  system shou ld  be 
fai rly sensit ive as we l l  as capable of decent 
sound levels for i ts s ize. 
La b perfo rmance 
The test samples s h owed a g ood pa i r  match, 
measu r ing typ ica l ly  +/ - 1  d B: a f ine res u lt for a 
speaker i n  th is  pr ice category. Sensit ivity was 
i ndeed h igh at 89 .5d BIW, and was uncompromised 
by the i m pedance/ a m p l if ie r  l oad ing ,  the latter 
rated as ' good' a n d  averag i n g  9 oh ms. As 
expected the low f req u e ncy range was some
what c u rta i led with a -6 d B  po int  at  64 Hz, but  the  
ax ia l  reference response was i nsp i r i ng,  meet i ng  
f i n e  +/ -2.5 d B  l i m its overa l l , and showing  a 
promis ing ly even ba lance. 

U nder V3- octave a nalysis at a 2 m  measur ing  
d istance the output was exce l l ent ly u n iform and 
integrated; i n  th is  respect t h e  system i l l ustrated 
a lmost a textbook perform ance. However the 
tonal balance sh owed a g e nt le  r ise in out put wi th  
i ncreas i ng freq uency, w i th  a m i ld but  d iscern ib le  
hump i n  the  t reb le  reg i o n  centred on  1 5 kHz. 

The h i g h  sensit iv ity a l l owed steady state d is
tort ion meas u re m ents to be carr ied out over the  
who le  range at both  90 and  9 6 d B. Above 1 50 H z, 
as ide from isolated peaks at 1 .8 kHz  and above
1 O k Hz, d istort ion  held to be low 0.3%. Wh.i l e  a 
1 OOW pulse at 500 Hz was approach ing overload, 
with 4% 2 nd and 8 .0% 3 rd harmon ics; th is  in fact 
represents some 1 08 d B, wh ich  is a very h i g h  
s o u n d  level .  At 5 kH z  t h e  1 00 W  pu lse gave n o  
t roub le  a t  a l l ,  w i th  a typical val u e  o f  1 %  for both 
2 nd and 3 rd harm o n ic. 

The averaged room response in energy terms 
did suggest some m id p ro m inence between 
600 Hz and 1 . 5 k H z, but the  overa l l  trend  above 
1 .5 kHz was very g ood, and c lose to the  theoreti
cal ly ideal characteristic. Wh i le  the low frequency 
range had some d epress ion  coup led with a n  
early ro l l  off below 50 H z, i t  was otherwise fa ir ly 
u n iform. 

With comfortab le sou n d  levels ach ieved on  as 
l i tt le  as 1 O W  per chan ne l ,  this speaker w i l l  
happi ly  accept 5 0 W  u n c l i pped prog ram m e  with
out blowing fuses, thus  a l lowing u p  to 1 02 d BA 
sou n d  l eve ls, wh ich  is q u ite loud consider i ng  t h e  
box s ize. A t  s o m e  penalty t o  the  stereo i mag i n g, i t  
w i l l  a lso i n  fact perform q u ite  we l l  on a n  open 
shel f  or  bookcase, a n d  does n ot becom e  too 
' rich' or  ' boomy' i n  such a locat ion. 

So u nd q ua l ity 
The Clyde ach i eved good scores on the  l ive 
com parisons. Although  i t  was felt to sound a l i t t le 
'sma l l' w i th  a degree of ' forwardness' in  t h e  
m idband, n eg l ig i b le  accom pany ing ' lo u d ness' o r  
' s hout' was appare nt, a n d  the  genera l  effect was 
smooth and wel l  i nteg rated with good deta i l  a n d  
natural tone co lour. O n  occas ion the  treble cou ld  
sound a l i tt le ' s ib i l ant' a n d  ' edgy' ,  w h i l e  some 
colorat ion  was a lso  ide nt i f ied,  ma in ly  of t h e  
' boxy' k i n d. 

Promis ing  scores were a lso obta ined  on the  
stereo tests, w here t h e  i m ag i n g  was found to be 
clear ly def ined with some depth  and good latera l  
prec is ion over a w ide  l iste n i n g  ang le. L o w  bass 
n otes were lack ing in power, but  the balance was 
su rpris i ng ly  good if  tend i ng to be s l ig ht ly  ' l i g h t' 
and  ' m iddy' i n  characte r, and  the overal l  effect 
was a l m ost as s m ooth  as the remarka b l e  
responses i nd icate. N ote h owever that the  latter  
are of course unab le to show the mi ld  ' boxy' 
colorat ion  and  s l ight  u pper treble ' t i zz iness' that 
we experienced. 

S u m m a ry 
Once aga in  we f i nd  a Castle speaker i n  the Best 
Buy category. This t idy l ittle box packs a surprisi ng 
' p u nch' i n  terms of a c lear  even and l ive ly sou nd, 
offer ing a h i g h  sens i t iv i ty, easy a m p l if ie r  load, 
h i g h  dynamic  range and moderate d istort ion ,  
p lus  f i ne  f i n ish and e n g i n eer i ng.  At  the pr ice and  
s ize  one can hard ly  q u i bb le  w i th  the  lack  of  
deep bass, and the  Clyde com pares wel l  w i th  
some of the  best m i n iatu res ever  made at  any 
pr ice. 

Update 
A new ful l  length gr i l le has now been fitted , 
dispensing with the al loy tri m .

G E N ERAL DATA 
Size I h x w x d) 
Recom m e n ded a m p l if ier  power per c h a n n e l  

( f o r  9 6 d BA per pair  at 2 m e t res m i n i m um) . 
Recom mended place m e n t  . 
Freq uency response w i t h i n ± 3 d 8  (2 m) 
Low freq uency rol loff ( -f3 d  B) at 1 m .
Voltage sensit ivity 

. 37 x 2 1 . 5 x 2 2 c m  

( 1 0)-SOW 
. open stand 

. 7 5 H z  to 2 0 k H z  
. 64 Hz 

( ref 2 . 8 3 V, ie: 1 watt in 8 o h m s) at 1 m .  . 8 9 . 5 d B/W 
Approx imate maxi m u m  sound level  ( pa i r  at 2 m) .  1 02 d BA 
I m pedance c h a racteristic ( ease of dr ive) . good 
Forward response u n iformity . .  . exce l l e n t  
Typical price p e r  pair i n c  V A T  . . .  . . .  £80 when reviewed , now £95 

-1 1 i t-...:.:... _ 

JllH==F:k U 11 1111 J I l l l l i lt[ 
Forward characteristic response ( 113- octa ve @ 
2 m, dotted 1 5 °  vert., small dash 30° la teral, long 

�:-'llitl116 
A veraged forward characteristic response in room 
at listening position. 

d8 
9C 
BC 
7C 

=-=� 
. - -E 

·I= � 
Heference sine wa ve response ( 1  m on axis, 2. 83  V 
input  shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response without  

-20 

tf::': -30 

dB 1=1':; 
- - � 

-.40 

-50
Harmonic distortions: solid 3 rd 96 d8, dotted 2 n d  
96 d8, dashed 3 rd 90d8, chain-dashed 2 nd 90 d8, 
o sho ws stop point a t  9 6 d8) . 

22 .5 

ohm! 
1 7 .5 

1 2 .5 

7 .5 

2.5 
... .. � ... .. . ..... .. _ "''-'''"' vvr1L I VV II L  200Hz 500Hz 1 kHz 2kHz 5kHz 10kHz 2Qk 

Impedance (mod Z). 



This  rather b luff enc losure measur ing some 
6 3 cm( H )  by 3 5 cm( W )  and 3 7 cm( D )  conceals a 
l arge r than average in ternal volume of 5 2  l i tres. 
and t h i s .  taken together  with C astle ' s  good track 
record on low frequency design. prom ised a 
worthwhi le  bass pe rform ance .  Our s amples 
were teak veneered on a l l  surfaces w ith a glossy 
l acquer fi n i s h .  the gri l l e  be i n g  of black Declon 
foam w i th some r ibbing to l ighten the 
appe aranc e .  

A three-way s y s t e m  w i t h  crossover  points at 
7 5 0 H z  and 4 kHz.  the d i v i d ing  network is of 
good q u a l i t y .  compr is ing  1 3  e lements .  The three 
drive u n i t s  arc C ast le 's  own. namely a 2 1  Omm 
doped pulp cone bass on a d 1 c c as t frame.  reflex 
loaded by a 5 3mm d i ameter tunnel  po11: a SO m m  
doped pulp pape r-cone mic! un i t .  a l so w i t h  a d i e  
cast  frame .  a n d  fina l ly .  t h e  C ast le  cone/dome 

t;l my l a r  tweeter. nomina l ly  30mm in d i ameter .  

North Yorkshire 

't'he cabinet is rigidly constructed in  high 
density board with beam bracing and a foam 
l ini ng. A universal connector provides DIN and 
4mm socket connections . Curious ly, the three 
protection fuses are located inside the 
enclosure on the crossover board beneath the 
bass driver: however, as the units were not 
damaged and the fuses remained unblown with 
up to 300W program per channel, this should 
not prove any sort of a problem. 

Lab results 
The match illustrated by the review pair was very 
good and general ly to within O . SdB throughout. 
The sensitivity was fairly low at 8 6 . 5 dB/W, 
although the speaker was quite easy to drive, and 
is  in fact m arginal ly more efficient than the
typ ical plastic-coned systems of the same 
dimensions . The -6 dB LF point was well  
extended at 3 8 Hz .  

Rated as v e ry  good o n  third harmon ic
di stortion. 3% was noted at 50Hz,  reduc ing to 
0 . 3 %  by I OOHz and holding typ ical ly to that
level throughout, bar minor lapses to I % , 
! . 5 kHz and 0 . 5 %  in the trebl e .  The Con way 
also demonstrated fine power handl ing. cop ing 
we l l  with all  program particul arly l ive electric 
bass guitar.  S l i ght port chuffing was noted at 
around 20W i nput, but the audible fai lure did 
not occur unti l  beyond 60W, and on wide range 
program up to 2 5 0 W  per channel was gracefu l ly 
accommodated. The i mpedance dipped to just  
under 6ohms between I 00 and 1 5 0Hz implying 
an · average · amplifier loading. although the 
Conway is  e lsewhere easy to drive with the 
values at nominal ly  9ohm s .  

At I m t h e  refe rence trace i l l u strated a fine 
+ 2 .  -3dB c haracter ist ic  from 4 5 H z  to 20kHz.  
bei n g  esse nti a l l y  even and wel l  balanced.  M i nor 
dips were pre s e n t  at ! . 6 k H z  and 2 . 4  kHz. plus a 
smal l  i rregu l ari ty abovr 1 5 k H z .  

T h e  smooth frequency response w a s  
mainta i ned a t  2 m .  meet i n g  fi n e  + I .  -2dB l i m i ts 
overa l l .  The set  of character ist ic  forw ard 
responses we re e x ce l lent .  show i n g  fi n e  
un iform i ty and integration on al l  measured a x e s .  
Thus t h e  C01nra r i s  re l at ive ly  uncr i t ica l  of 
l i stener pos i t ion and does not ' beam· in  the 
forward p lane .  

Sound qual ity 
Liv ing  up to the promise  i ndicated by its lab 
pe rform ance.  the Cotnra r acqui tted i tse lf  wel l  i n  

the l ive sound comparisons. While not entirely 
free of boxy effects - noted on male voice for 
example - the general quality was open and 
clear, with fine. well controlled and powerful 
bass. 

With the more complex stereo programme the 
results were even better, the speaker gain ing a 
top c lass rating for stereo imaging, with depth, 
precision and ambience all well conveyed. 

Castle Conway 11 
( revised and reprinted) 

Recommended amplifier power per channel ( for 
96dBA per pair at 2 metres minimum) 

Recommended placement 
Frequency response within ± 3d 8  ( 2m )  

Low frequency rollofT ( - 6d 8 )  a t  ( I  m ) .  
Voltage sensitivity ( ref 2 . 8 3 V .  1 e :  I watt in  8 ohms) 

Approximate maximum sound level ( pair at 2 metres ) .  

. .  20-200W 

Third h annonic distortion (96d8 at I metre ) v .  good 
SOHz- 3%. 1 00Hz4l.J%. I . SkHz- 1 %. 

Driven to h igh levels it did not sound ' loud' i n  Impedance characteristoc (case o r  drive) . 
the fatiguing Sense, and performed Well On SOlO Forward response un;fonmty . 

6kHz--0.5%. typically 0 .3% 

piano and heavy rock program alike . Mild Typical pricc pcr pair i nc . VAT 

criticisms centred around a sl ightly ' fizzy'  HF 
register, plus a trace of mid ' w iriness' and "01 · I  1 1 . 1 , . _ 

hardness: overall the panel ists were favourably .. 1-++ 1 1 11 11 I I 1 I l l lid I I I l l l l!ll I I 
impressed. 

Summary 
Once again C astle have come up with a very
strong competitor, and l ike its smaller brother
the Richmond, the Con way has done well in our 
exhaustive tests. Relatively easy to drive and of 
normal sensitivity ,  it proved quite uncoloured 
and showed good dynamic range and stereo, pi us 
fine detail rendition, with a clean extended bass 
and low distort i o n . Dispersion was exce l l e n t .  

A new version o f  the Con way, designated IIA. 
has recently been added to the range. Featuring an 
integral stand and styling changes, it is  claimed to 

. be  acoustically identical and is  a little more 
expensive. Both new and current models feature a 
revised and improved tweeter, and may be con
fidently recomme n de d .  The Conway I I A  price does 
not compare d i rectly with the previously quoted 
price of £290 which related to model  ! I  o n l y .  
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The latest Celestion model, the  1 00 is an u ltra
compact, sealed-box design, with a 7 l itre internal 
vol u m e  loadi n g  the 1 70 m m  bass/ m i d  d river. This 
is bui l t  on a pressed stee l  frame us ing an 
unusua l  f lared pu lp  cone of advanced des ign, 
which is l ight  enough to offer  a usef u l ly h igh  
sensit ivity even though  on ly  a modest magnet  is 
invo lved. The treble reg ister is covered by a new 
vers ion  of Celestion's 2 .5 m m  soft-fabric dome, 
which it is c la imed has benefitted from laser 
analysis i n  i mprovi ng its performance. A good 
qua l ity 4-e lement crossover is  e m ployed, with 
spri n g- loaded cl ip term i na ls. 

The e nclosure is a convent iona l  ch i pboard box 
constructed us ing the cost- effective m itrefold 
technique and f in ished i n  a good qua l ity synthetic 
veneer. The d river pane l  looks g ood with the 
gr i l le  off, which is fortu n ate since the speaker 
sounds better that way. 1 2 m m  rebated board is 
used for the  d river baff le but the prox im ity of the 
port to the treble u n it can g ive rise to possib le 
undesirable d iffract ion effects. 

One  would expect that boxes of th is s ize wou ld  
be su itable for  she l f  mounting, and the mid range 
characteristic of the 1 00 i nd icates that this 
should i ndeed be the case. 

La b performa nce 
At 1 m measured on the nomina l  m id/treble axis 
under  anechoic or free f ie ld conditions, the 1 00 
showed a d i p  6 d B  deep at 7 kHz. However 
removal of the gri l le did wonders for the response, 
as shown by the  dotted l i n e, and  c l early th is  is 
one speaker crying out for a sensib le foam gr i l le. 
With t h e  g r i l l e  re m oved, the response met 
+/ -2 .5 d B  l i m i ts 90 Hz-1 8 kHz, which is  not bad 
at a l l  for a budget model. The sensit ivity checked 
out at s l i g ht ly  above the average at 88 d B/W, 
t h o u g h  t h e  bass response was restr icted, 
measur ing  6 d B  down at 76 Hz. 

At 2 m, the %-octave characteristic showed 
evidence of a loss i n  output around  6 kHz, the  
overal l  curve h avi ng a ' h u m ped' appearance with 
prominences located at 1 30 Hz, 2 kHz and 1 4 kHz. 
( In pract ice h owever the  response is  a l i tt le  
better than  t h is, s ince these m easu rements were 
taken with the  g r i l l e  on . )  The off-axis cu rves 
suggest that the speaker output is well i ntegrated 
and n ot over-crit ical  of l istener  axis. 

During  the d istort ion tests, the 1 00 happ i ly sur
vived a 1 00W power i nput at 500 Hz and 5 kHz, with 
m in ima l  amp l i tude compre!>sion and harmonic 
distort ion levels of 5.0% 2nd and 0 .8% 3 rd at 
500 Hz, 2 .8% a n d  1 . 1 %  respective ly at 5 k H z. 
Moderate l eve ls  of d istort ion were present  over 
much of the band at both 96 and 90 d B  sound 
levels steady state. Second harmonic was typically 
1 .0% and t h i rd 0.4%, these i ncreas ing  to 3.0% 
below 250 Hz. 

The i m pedance curve demonstrates a rather  
h igh  1 00 Hz system resonance, and  an average 
rat i ng  for a m p l if ier  load i ng which ste m s  from a 
d ip  to just above 5 oh ms, 6 kH z, a reg ion  of h igh  
prog r a m m e  e n e rgy. H owever a sat isfacto ry  
maxi m u m  sou n d  leve l  o f  1 00 d BA cou l d  be 
achieved in a l iste n i n g  e nvi ron ment with i n puts 
u p  to 50/W c h a n n el. 

Assessed by %- octave averag i n g  in a l i sten ing  
room, the 1 00 was judged a tr if le ' forward' i n  the  
m idband, w i th  the  steep r i se  f rom 300 Hz to  
600 Hz part of th is  effect. Bass fe l l  s i g n if icantly 
below 80 H z, and  the  extreme treble was also 
def icient, though  not ser iously so. 

Sou nd q u a l ity 
The 1 00 fared q u ite wel l on the l ive comparisons. 
The bass output  was clear ly curta i l ed  in the  lower 
reg isters, with a s l ig ht ly ' n asa l' qua l ity resu l t ing 
f rom e m phasis of  the harmon ics of the funda-

menta l  notes. W h i l e  the  sound  was q u ite  l ive ly 
with a good i mpression g iven on sharp t ransients, 
the m id  band was d escri bed as ' boxy' w i th  some 
' hardness'. Overa l l  the effect cou ld  h ave been 
smoot h e r. 

On t h e  stereo sess ions it was not so we l l  
regarded, a l though  i n  v iew o f  its budget pr ice t h e  
g rad ing was reasonable. T h e  upper t reb le was 
considered a tr if l e  prom i n ent, wh i l e  t h e  sou n d  
lacked 'we ighf .  Although it  gave a reasonab le  
im press ion  of amb ience, and the  stereo presen
tat ion was q u ite good, it often sou nded ' louder' 
than  expected, wh ich  is n ot a good s ign  so far as 
m id  smooth n ess and  balance are concerned. 

S u m m a ry  
T h i s  s m a l l  and i n expensive speaker is q u ite 
presentable, part icu l arly when used wi thout  t h e  
gr i l l e. A t  £80.00 it j ust if ies a recom men dat ion o n  
va lue  g ro u nds and is worth try ing .  On  the  debi t  
s ide t h e  freq uency balance was none too even, 
d istort ion was poorer than average and the bass 
response was rather  l i m ited. But it possessed a 
l ively character, was capable of good re nd i t ion  of 
detai l ,  and  a lso worked q u i te we l l  when  wa l l
mou nted. 

G E N E RAL DATA 
Size (h x w x d) 
Weight 
Reco m mended ampl if ier powe r per channel  

. .  33 x 2 1 x 1 8 . 5 c m  
4 . 4 kg 

(for 9 6 d BA per pair  at 2 metres m i n i m u m ) .  ( 1 sr-sow 
Rec o m m e n ded p l ace ment . 
Freq u e ncy response with in ± 3 d 8  (2 m) 
Low freq u e ncy rol loff ( -6 d B) at 1 m .  
Voltage sens it ivity 

( ref 2 .83V, ie: 1 watt i n  8 o h m s) at 1 m .  

open shelf  
. .  85 H z  to 2 0 k H z  

. 7 6 H z  

Approximate m a x i m u m  sou nd level ( p a i r  a t  2 m) .  
I m pedance c h a racteristic (ease o f  d rive) . 
Forward response u n iformity . 

. 88 d B/W 
1 OO d BA 
average 

very good 
. £ 70 Typical  price per pair  i n c  VAT 

� 
:j 1 I I ·1 ! I 1-±t--i:::t:::+-+--t±tttt=:+-? I t I t i I I! - I --, 

Forward characteristic response ( 1/3- octa ve @ 
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Ill 
Harbeth Acoustics, 2a Nova Road. West C roydon. Surrey C RO 2 T L  
Tel 0 1 -6 8 1 7676  

Since i t s  introduction the  HLI has been subject to 
small detailed improvements culminating in the 
latest Mk I l l  version reviewed here. We experi
enced some qual ity control and consistency prolr 
!ems with earl ier  models,  but happily these now 
seem to be behind the company, with current 
review samples showing good matching and agree
ment with the des igne r' s target specification. In  
particular, recent improvements have concerned 
the need for greater low frequency power handling. 

A 50 l itre enclosure reflex tuned by a large 
6 2 mm diameter tunnel port, the cabinet is  of thin 
wall high quality veneered plywood. with bitu
minous panel damping and extensive seam batten
ing. Front and back panels are wel l  screwed down 
and a sculptured foam gri l le  improves the cabinet 
diffraction. An exclusive pol ypropylene 200 mm 
covers the bass/midrange, and a 2 5 mm Audax soft N dome tweeter the high frequencies, with a good 

(11 

qual ity crossover d i v id ing the input at appro x i
mate l y  2 k Hz.  Prm is ion has been made fnr 
sens ible match ing of mid and H F  us ing an autll 
transformer to aid consi stent frequency balance .  

Lab resu lts 
A useful above average sensit iv ity of 8 7 . 5 d B  was 
recorded. which is on target and not compromised 
by the impedance. which was judged to be a good 
ampl ifier load. Typical ly of the order of 8 ohms. a 
6 . 6  minimum was recorded. and whi le  some h igh 
phase angles were apparent ( for example 70 at 
2 kHz)  the impedance was substantial enough at
these points to avoid censure. The -6dB rol loff
point was noted at 46 H z. and with a I OO W  per
channel amplifier limit, a good maximum sound level 
of I 02dBA should be possible in  a typical room. 

The axia l  response at I m was fairly uniform and 
ignoring the 5 kHz notch, met ± 3 dB l imits. 5 5 H z-
1 8 kHz.  Third harmonic distortion levels were also 
verj wel l  controlled at 96 dB. typical ly measuring 
0 . 5 %  or better above 1 50 Hz. The less annoying 
second harmonic content peaked at 8% around 
I 00 Hz, and this might be audible on sustained 
bass notes. The system fared less wel l  on a diet of 
I OO W  pulses despite the low 2 Hz repetition rate. 
Although perfect at 5 00 Hz, a +0. 3 dB e xpansion 
occurred at 5 kH z  generating 5 %  of second and 
1 . 8 %  of third harmonic distortion. C rossover 
saturation i s  the probable cause at this equivalent 
I OO W  programme level .  

E xamining the forward YJ-octave responses at 
2 m, distinct trends were apparent The bass region 
was mi ld ly humped around l OO Hz, above which 
the output rose gently to 700 H z  before a trough 
2 dB deep appeared to 2 kH z, the l atter an intended 
design feature. The treble range was more or less 
level and matched to the midrange, while the off
axis  curves can be seen to be very uniform, 
indicating excel lent forward d ispersion. 

Sound q ual ity 
Designed as a monitor, the HLJ gave a very good 
performance when compared with l ive sounds. I n  
general terms i t  was clear and low in  coloration, 
and sustained a modest 20W average ( I OO W  
peak) o f  bass guitar, providing a fair ly even and 
deep bass register. 

On the stereo sessions i t  was not quite as highly 
favoured, though i t  sti l l  did wel l .  V ocal  l ines were 
clear if  s l ightly ' chesty' and exhibited some 
sibi lance, with an apparent emphasis in  the treble 

occasional ly lending a s l ightly · m etal l ic '  effect. 
The bass was a lso judged a trifle  ' soft'. Stereo 
imaging was quite good with promising depth 
ambience ,  but sometimes the treb le  region 
sounded di splaced from the midrange - a function 
of the system' s frequency balance perhaps" 

S u mmary 
The standards of c larity and workmanship together 
with the low levels of coloration set this speaker 
apart from the common crowd, and it  continues to 
maintain its position in the recommended l i stings. 
Possess ing a fine overall sound qual ity, i t  offered 
an easy to drive impedance and above average 
sensit ivity. 

S i z e  A .\ . 5 ( 2 5 1  H :  3 2 . 5 (  1 3 )  W :  30 . 5 (  t 2 )  d :  cm( i nche �q 

I 3 . 5 ( 30 ]  kg{ l b s ]  

Rccom rn c nJcd a rn p l i licr  power p e r  c h a n n e l  ( fo r  

� tl d B A  per r a i r  at 2 metres m i n i m u m )  

Reco m m e nded p l acement  

Frequency response wi th in  ±JdB ( 2 m )  

Lo w  frequency rolloff ( --6 dB) a t  ( I  m )  . 
Vol tage s c n s i t i \  ity ( rcf  2 . � 3 V .  i e :  I watt  in 8 o h m s ) 

Approx i mate m a x i m u m  sound l e v e l  ( pa i r  at 2 metres ) 

Th 1 rd harmonic  d i stort ion ( 96 d 8  at 1 metre ) 

l l · I OOW 

. v. good 

6 5 H z- 2'lh. I OO H z - 1 % . 2 00 H z - ( U % .  

5 0 0 H z-0 . 3 5 °1o. t y p i c a l l y  0 . 3 i�o 

Forward response u n i formity  

Typical price per pair  
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---t- -+ --1-+++++- -+· 
good 

_ !

Harbeth HL l  
( revised and repr i nted) 

Top: Frequency response, I m sinewa ve, plus 2 nd (solid) and 
Jrd (dashed) harmonic distortion «• 96dB 
Middle: Impeda nce (modu lus) 
Bouom: Frequency response, 2m 1J- ocra ve a veraged (solid, 
axial; th ick dashed. 30' horizon tal; thin dashed, 45' ho ri
zon tal; dolled. I 5' vertical). 
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N C1> Heybrook HB2 

Mccom Acoustics, Knighton H i l L  Wembury, P lymouth, Devon 
Tel (07 5 2 )  8 6 3 1 8 8 

British made and des igned using French Audax 
un its. the compact HB2 speaker i s  intended to be 
unobtrusive when mounted on l i ght stands about 
0 . 5  m away from the back wall of a l i stening room. 
Th is  is a design showing great attention to detai l :  
for example. the reflex  port - a tu he I 05 mm long 
by 28mm diameter - would be expected to suffer 
from audible di stortion due to its smal l  s i ze. but by 
locati ng it on the cabinet rear and damping the ex i t  
with a soft foam ring. th is  i s  i n  fact kept  to a 
min imum. The 1 2  l i tre braced ch ipboard cabinet i s  
heav i l y damped by bituminous pads as we l l  as a 
th ick foam l i n ing. The 25 mm soft dome and 
1 60mm bextrene cone d ri vers are mounted verti
ca l ly  in  l i ne  behind the acoustical ly  transparent 
low diffraction gri l ie .  

The good qual i ty and complex crossover com
prises some 1 3  e lements i nc luding resistors. and i s  
desc ribed as i nc lud ing phase compensation for the 

drivers to provide a smooth ampl ifier load. 

Lab resu lts 
Very good pair matching was exh ibited with the 
discrepancies barely greater than the l inewidth on 
a B& K chart. The lab sens itivity was rather low at 
84dB/W sugge sting a minimum of 30W/channel :  
with a I OO W ce i l ing. a modest maximum sound
leve l of 9 6 dBA i s  possible in a typica l  room. The
low frequency rol loff was nomina l ly  at 60 Hz.
-6 dB. but some extens ion to 40Hz was apparent
on the axial s inewave curve and this would be 
present in normal  room conditions. Limits of 
±4dB were required to contain the s inewave 
response which was otherwise reasonably uniform. 

Subjected to YJ -octave analysis the response 
may be seen to e levate by 2dB or so above 5 00 Hz: 
if referred to the lower level .  the bass extension is 
good for the box size. Around the 3 kHz crossover 
point the same unevenness was present and the 
tendency to a loss in output here was exaggerated 
on the ' 1 5 " above' ve rt ica l  response. This speaker 
should be more or less at ear level for the best 
resu l ts . On the lateral  axis the responses were 
good and furthermore showed that the most neutral 
subjective balance w i l l  be obtained with the 
speakers over- angled inwards .  

96dB was quite a h igh leve l  for this box size, and
yet the cruc ia l  third harmonic d istortion was
re asonably low unti l  below 90 Hz. Second 
harmonic values were a lso acceptable at 2 . 5 % ,  
400 Hz and around 2 % .  5 - l O kHz. However the 
I OO W  pulsed input caused some problems. for 
whi le the 0 . 2 dB compress ion was s l ight at 5 00 Hz. 
4% of second harmoni c  di stortion was also 
recorded fortunate ly  at 5 kHz the behaviour was 
near perfect. W ith an average va lue of I 0 ohms, 
the HB2 was cons idered a good ampl ifier load 
despite the rapid ly  fal l ing impedance above I OkHz 
( taper ing to  below 4 ohms.  30kHz) .  

Sound qual ity 
Rated consi stently at · good' throughout the l isten
ing tests. the HB2 clear ly did we l l  for its price. The 
bass was plausible i f  lacking in  power on the l ive 
comparisons: 60-80 W of peak bass guitar could 
occasional ly · crack' it. The l ight and open balance 
suited l ive percussion sounds. and coloration was 
low. 

On commerc ia l  programme stereo im aging was 
good. with a line representation of space and 
depth. Again the bass was more than sat isfactory if  

the speaker was not driven too hard, and the 
balance tended to openness with l ight s ibi lance, 
but in a smooth and acceptable manner. 

S ummary 
A lthough possessing a restricted maximum level 
and power handling, the HB2 was a refined low 
coloration performer of compact dimensions. I t  
gave a good overall sound qual ity as wel l  as a 
consistent character throughout the frequency 
range, and i s  undoubtedly worthy of recommenda
tion. This was Heybook' s tirst venture i nto the 
commerc ial world, and i t  represents a welcome 
addition to the market 

9 .  9 )  cml inches)  
8 ( 1 8 )  kg( lbsi  

� Heybrook HB2 
( revised and repri n ted 

� 

Tup: Frequency response, I m sinewa ve, plus 2 nd (solid) and 
J rd (dashed) harmonic distortion (a 96dB 
Middle: Impedance (modulus) 
Bottom: Frequency response, 2m 1'1- octa ve a veraged (solid, 
axia l: thick dashed, 30" horizontal: thin dashed, 45" hori
zontal: dotted, I So vertical). 
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The HB3 has been avai lable for some time n ow i n  
d ifferent development stages, a l l  showing good 
potent ia l  so far. Two pai rs were in fact suppl ied 
for th is  review, and  the f i rst were fu l ly m easured 
before H eybrook contacted me expla i ning that, 
wh i le  these i ncorporated a l ate improvement to 
the subjective performance, in fact the lab resu lts 
wou ld be suspect, as i ndeed they were. With 
some burn ing  of the m idn ight  o i l  H eybrook re
subm itted in t ime for the l isten i ng sessions a 
vers ion hopefu l ly satisfy ing both subject ive and 
object ive test  standards; where possib le  the  test 
results have been u pdated. 

A sturdy th ree-way system of some 37 l i tres 
bass enclosure capacity, the HB3 is  b u i lt to a 
standard ref lect ing  g reat attention to construc
t ional  deta i l  and f inish. A l ig ht oak veneer on the 
carcase contrasts with the two contou red foam 
gri l l es, wh ich a re separated by a hor izontal  a l loy 
bar. The e nclosu re is rig id ly constructed of 
1 8 mm c h ipboard, and is double- braced by a fu l l  

c ircumferent ia l  sect ion  and  a heavy duty pvc 
cylinder from front to back, the l atter forming the  
mid range rear cavity. Substantial bitumen cladd ing 
is  used for i nterna l  pane l  damp ing,  a n d  the  
i nter ior is l i n ed w i th  a bsorptive foam;  t h e  m id  
cavity uses wool as wel l .  I ntended for m o unting 
near to a rear wal l, specia l  f loor stands are 
supplied complete with self  adhesive fixings. 

The th ree d r ivers are al l  S EAS units, com
pris i ng a sha l low-f la re 2 50 m m  bass and 1 00 m m  
midrange, both wi th  doped-p u l p  cones, a nd a 
20 m m  plastic dome tweeter. A vert ical- i n- l i ne 
dr iver array is used, w i th  the ' l ine' offset on t h e  
baff le  t o  g e n e rate a direct ivity pattern w h i c h  
s h o u l d  improve stereo when  wal l- mounted. T h e  
substantial a n d  g o o d  q u a l ity crossover i s  rather  
inaccessib ly l ocated o n  the  ins ide upper surface 
of the cabinet top, and heavy d uty wiri ng  is used 
throughout. A l i e n  bolts secure the  drivers, o n  
whose t ightness H eybrook l a y  g reat e m phasis, 
but in fact on o u r  samples the  bass u n its had 
been secured so f i rm ly  that it was begin n i n g  to 
crack the front frame edge. 

La b performa nce 
On the  axial  reference c u rve taken at 1 m we have 
a g l i m pse ( dotted) of the  output f rom the first pair; 
the  sol id  l ine is t hat generated by the secon d  
samples. T h e  step down below 500 Hz i s  in
tent ional ,  and re lates to taking account  of t h e  
energy transit ion/augmentat ion  resu l ting from 
near to wal l  m o u nt i ng .  The upper band was w e l l  
behaved, meeting +/-2 .5dB l im its 300 Hz-1 6 kHz, 
a n d  the reference sensitivity was a l it t le above 
average at 8 8 . 5 d BIW. The system resonance lay 
at 50 Hz, providing a -6 d B  ro l l  off at 49 Hz, wh ich  
is not very extended for  the  enclosure size, 
though it w i l l  be somewhat improved near a wal l  
(shown as a n  est i mated dashed l ine in the  
characte r istic response at 2 m). Whi lst in the  m a i n  
the off-ax is cu rves a r e  pretty u n iform, a phasing 
effect is  seen o n  the 1 5° above (dotted) cu rve, 
suggest i n g  t h at t h e  dr iver  i ntegrat i o n  was 
i m pe rfect i n  this region and that the listener  
shou ld  not  be  above the ax is  o f  the  treb le  u n it. 

C lassed as a ' d iff i cu lf load req uiri ng a to lera nt 
power amp, a 3 . 5 o h m  d ip  was recorded at 1 kHz, 
with an average impedance of 5 oh ms; th is  wil l 
com promise the  sensitivity somewhat. 

Using 1 00W peak input  at 500 Hz, the HB3 was 
close to overload with a not iceabl e 0 . 3 d B  expan
sion, p lus  5 .0% of 3 rd and  1 .2 %  of 2 nd order  
distort ions; 5 kH z  resu lted i n  n o  problems how
ever, with 1 .2 %  of 2 nd and  0 .25% of 3 rd; and t h e  
steady state distortion resu l ts were also sat is
factory. (A lthough the  g raph looks u n prom is ing ,  

i n  the  ma in  i t  is  com posed of re lat ively harm less 
2 nd harmon ic. )  

Two room responses were generated, wa l l  
mou nted as  d i rected, and one  on  s l i g ht ly  h i g h e r  
stands i n  free s pace. M ore bass is undoubted ly  
generated at 60 H z  on  the  wa l l ,  but I d o  not rega rd 
the overal l  resu l t  as superior, as the wall-generated 
i rreg u l a ri t ies  are  q u i t e  stro n g  over severa l  
octaves from 80 H z  to 1 kHz. Posit ioned i n  open 
space, a m i l d  loss of bass was present, but th is  
proved to be less  of a d i sadvantage in  o u r  ' 
locat ion. 

Sound qual ity 
Wh i l e  n ot top-ran ked, the  HB3 d id  consistent ly 
wel l  on al l  the  l i sten i n g  tests when open-stand 
sited. low freq u e n cy reproduct ion was not its 
strongest po int, and a l though i t  cou l d  susta i n  a 
massive peak i n put  of c lose on 500W, the  bass 
seemed a tr i f le ' s low' but did possess some 
extension. O n  t h e  l ive sess ions the extrem e  
treble appeared to l a c k  ' sparkle', and t h e  m i d
range had a u n i q u e  tonal  character d ifferent to 
most other  mode ls, but p laus ib le  nonethe less. l t  
a lso demonst rated a tendency to excessive 
'openess' a wel l  as a 'co ld' s l ight ly ' meta l l ic' 
effect. 

On t h e  stereo sess ions  the image precision 
was f i ne, wi th  good presentat ion  in the lateral 
p lane. Some depth loss was apparent part ly 
because of the 'forward' presence range, but 
clarity was to a h igh standard, and despite the 
forwardn ess i t  rep rod uced a surpris i n g  amount  
of  spatial  amb ience. 

Located near to the  wal l, the sou n d  was l ess 
coherent, the stereo lost some central focus a n d  
was spread ove r  a w i d e r  area 

Update summary 
Anticipated refinements have now been incorpo
rated to produce a true Series 1 1  model . A Medite 
baffle has been introduced , the treble and mid un its 
transposed and the crossover improved . The cross
over is now removeable for eventual active use. The 
matter of wall versus open stand mounting still 
needs to be resolved ; an intending buyer should 
keep an open mind about this , trying both and some 
intermediate compromises . He m ust also remember 
to match the H B3 to a tolerant 4 ohm-capable 
amplifier. 

GEN ERAL DATA 
Size (h x w x d). . . . . . . . . . . . . . . . . . . .  62.5 x 33.5 x 31 cm 
Recommended amplifier power per channel 

(for 9 6 d BA per pair at 2 metres m i n i mum) . . . . . . . . . ( 1 5)-200W 

Recommended placement . . . . .  on supplied stand near rear wall 
Frequency response within ± 3dB (2 m) . . . . . . . . .  6 5 H z  to 1 6 k H z  

Low frequency rolloH ( � d B)  a t  1 m . . . . . . . . . . . . . . . . . . . . . . . . 49 H z  

Voltage sensitivity 

(rei 2 .83V. ie: 1 watt in  8 ohms) at 1 m .  . 88 .5dB!W 

Approximate maximum sou nd level ( pair at 2 m) . . . . . .  1 06 d BA 

Impedance characteristic (ease of drive) . . . . . . . . . . . . . . . . .  diff icult  

Forward response u n iformity . good 
Typical price per pair inc VAT . . . . . . . . . . . . £380 when reviewed. now £385 
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Forward characteristic response ( 113- octave @ 
2 m, dotted 1 5 ° vert., small dash 30° la teral, long 
dash 45°  lateral). 
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A veraged forward chara cteris tic responses in 
room at listening position. Above against wall, 
below clear of boundaries. 
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Reference sinewa ve response ( 1  m on axis, 2. 83  V 
input  shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response without  
grille). 
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Harman Audio U K  Ltd. , M i l l  Street, Slough, Berks SL2 5 DD. Tel (0753) 769 1 1 

Previously reviewed and recommended, the L 1 50 
now carries an A suff ix  denot i n g  the s u bst i tut ion 
of a new and i m p roved treble u n it, d ist i n g u ished 
by a protect ion gr i l le, and further crossover refine
ments. An i m posi ng structu re j u st over a meter 
high, the  vert ica l- i n - l i n e  d river array com prises a 
305 m m  a u x i l i a ry low freq u e n cy rad i ator  of 
except iona l  t h row, p lus  a h i g h  power 305 m m  
bass u n i t f itted with a r ig id  coated- p u l p  cone and 
bu i l t on a d i e-cast frame. A h igh l i n earity ceramic  
mag net system is emp loyed. The trad it ional  
1 00 m m  pulp cone m id  un i t  is  posit ioned above 
the bass d river and is fo l l owed by a 2 5 m m  
a l u m i n ised d o m e  tweeter, t h e  latter a hardened 
phenol ic l i nen structure. The crossover possesses 
good power h a n d l i ng with l ow l oss components, 
and the  m i d  and treble leve l controls are now 
marked with  an '0' ' f laf pos i t ion  i n  addit ion to 
boost or c ut. ( J B L  used to deny t h e  existence of a 
f lat cu rve, p referri ng  to let the customer c hoose i t  
for h i mself  i n  the f ina l  l iste n i n g  pos i t ion) .  

The i n terna l  vo l u m e  is large at 1 1  0 l i tres, with 
the massive a n d  r ig id  enc losure bui l t  from h i g h  
density c h i pboard f itted w i t h  extensive brac ing  
and a f ibreg lass acoustic absorpt ion f i l l . External ly 
the  American wal n ut ve neer  was of the h i g h est 
qua l i ty. 

For the  new review the speaker was f u l ly 
aud i t ioned and  su bstant ia l l y  re- m easured. W h i l e  
the 2 m etre a n d  d istort ion  cu rves refer  to the  
prev ious vers ion, t h ey are  st i l l  re levant, the o n ly 
except ion be ing  t h e  treble l ift above 1 5 kH z  
w h i c h  o n  t h e  n ew vers ion is n o w  rep laced b y  a 
gent le  ro l loff. 

La b perform a nce 
The new ax ia l  reference c u rve was re ma rkab ly  
s i m i lar  to t h e  p revious samples r ight  u p  to 6 k Hz, 
beyond wh ich  t h e  s l i g ht ly  ragged characte r p lus  
oft-cr i t ic ised peak at  1 9 kHz  has  been re p laced 
by a smoot h e r  t re n d, p l u s  a gent le  h u m p  at 
1 5 k H z, ro l l i n g  off thereafter. The sens i t i vity 
re mains  h i g h  at 89 d B/W, and the d rive charac
terist ic with a m i n i m u m  i m pedance of 5.5 o h ms 
was rated as average, and shou ld  e m ba rrass very 
few a m p l if ie rs. 

As the  exist i n g  forward characterist ic  sh ows, 
the L 1 50A is a very wel l in tegrated system, 
especia l ly  considering its size. The low freq u ency 
response was su perbly extended to a -6 d B  po int  
at 32 Hz, gent ly  taper ing be low 200 Hz to i m prove 
the room e nergy balance (wh ich tends to augment 
the lower freq u encies by a few dB or  so) .  l t  i s  
esse n t i a l l y  we l l  ba lanced as t h e  reference 
response i n d icates, +/ -3 d B  l i m its suff i c i ng  for a 
33 Hz to 1 9 kH z  range, even s i newave m easu red. 

At 9 6 d B  d istort ion levels were very l ow t h rough
out  the  range, typ ica l ly  aro u n d  0.4% and  re
m ai n i n g  wel l be low 0.3% at 9 0 d B. Fed 1 OOW 
peak power pu lses the system exhibited negl ig ib le 
com press ion  at both 500 Hz and  5 kH z, w h i l e  a 
m i ld 3 . 0% 3 rd harmon ic  was recorded at t h e  
l ower freq u e ncy; e lsew h e re t h e  re m a i n i ng 
measured harmon ics were consistently low, wh ich 
is i n d i cative of a f i ne  dynamic range. 

With 500 W peak power hand l i ng, the 1 50A is  
capab le  of a h a l l- f i l l i ng 1 1 1  d BA, and s h o u l d  
sat isfy a l l  bu t  the  m ost i nsensit ive d isco fan. 
Room averag i n g  showed an in terest i n g  i n te r
act ion,  w i th  t h e  1 OO Hz to 5 kHz  range  exem p l a ry 
at +/ -2 d B, a l though  a bove 5 kHz the  ro l l off 
shou l d  have been smoother  and s lower. Be l ow 
1 00 Hz t h e  strong  low frequency output  of t h is 
model  produced an e l evated response r ight  
down to 40 H z, and  by i m p l icat ion a touch of low 
bass cut  on  a n  acco m pany ing a m p l if i e r  m ay be 
necessary i n  some s i tuat ions. 

So u nd q u a l ity 
The L 1 50A cont inued to set a h i g h  s u bj ect ive 
standard t h roughout  the  l iste n i n g  tests.  O n  the 
l ive comparisons it showed some m i ld colorat ions, 
and  was infer ior  i n  th i s  respect to the  s m a l l e r  
c lassic BBC des igns; ' boxi ness',  ' n asal ity', s l i g h t  
's ib i lance' a n d ' h o l l ow ness' were a l l  noted. But  on  
the p l us s ide  the  fre q u ency ba lance was h i g h ly 
neutral, w i th  a we l l- d ef i n ed and cr isp, c lear  
rend i t ion .  

On  stereo prog ra m m e  the speaker gave a '  b ig '  
sound, part l y  as a resu lt of its phys ica l  he ight  and 
i ts  wide bandwidth .  The bass was superb ly  c lear  
and u n usua l l y  extended, i f  s l ig ht ly excessive, 
wh i le  1 OOOW of e l ectr ic bass g u itar was hand led 
without knocking or  d istort ion. Stereo i m ag i n g  
was to a good standard, w i t h  f i ne  deta i l ,  we l l  
art icu lated vocals, a n d  prom is ing depth.  Overa l l  
t h e  effect was a tr i f le ' hard', w h i c h  s u ited rock 
progra m m e  best, but  resu lts were i m p ressive on 
al l material , with plenty of informat ion reproduced. 

S u m m a ry  
Conti n u ed ref i n e m e nts h ave he l ped to m a i nta in  
the com pet i t iveness of th is  model, and  despite 
i ts h igh UK pr ice it p rovides a suff ic ien t ly  good 
standard of sou n d  q u a l ity to deserve cont i n ued 
recomme ndat ion .  I ts part icu lar  merits i n c l ude 
low d istort ion,  a wide dynam ic range  a n d  ex
cept iona l  power hand l i ng, p l us  above average 
sensit iv i ty, clear a rt icu late sound with g reat bass 
extension,  and an essent ia l ly neutra l  f re q u e ncy 
balance. F i na l l y  the system is re lat ive ly easy to 
dr ive, and  is su perbly e n g i neered and f i n i shed. 

G E N E RAL DATA 
Size (h x w x d) . . . . . . . . . .  1 05 . 4  x 43 x 33cm 
Weig h t .  36 kg 
Reco m me n d e d  a m pl i f ier  power per channel  

(for 9 6 d BA per p a i r  at 2 metres m i n i m um) . . . . .  ( 1 0)-SOOW 
Reco m m e n de d  placement . . . . . . . . .  on f loor c lear of walls 
Freq uency response w i t h i n ± 3d8 (2 m) . . . . . . . . .  35 H z  to  1 8 k H z  
L o w  freq uency rol loff ( -6 d B) at 1 m .  . 3 2 H z  
Voltage sensit ivity 

( ref 2 . 8 3 V, ie: 1 watt i n  8 o h m s) at 1 m .  . . 8 9 d B/W 
Approx imate maxi m u m  sound level ( pa i r  at 2 m) . . . . . . . . .  1 1 1  d BA 
I m pedance c h a racteristic (ease of dr ive) . .  average 
Forward response u n iformity . . . . . . . . . . . . . . .  very good 
Typical price per pair inc VAT . . . . . . . . £ 1 000 when reviewed, now £ 1 250 
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I n  recent years KEF  have been noted for some of 
the more cost ly ' reference' speakers on the 
market, but  they have now reaff i rmed their  i nterest 
in the  budget class, with th is  su bstant ia l  two-way 
model  retai l i ng at arou nd £80 .00 a pair. 

The Coda com prises a 1 9  l itre sealed- box 
tuned to a 3 rd order low freq u ency a l i gn ment by 
a ser ies capacitor of com puted va lue. The 
bass/ m i drange is hand led by a 200 mm f lared 
p u l p  cone driver, whose cone is l i gh t  enoug h to 
offer useful  sensit ivity without excessive mag n et 
expe n d iture (the latter is su rprisi ng ly  sma l l  but 
suff ic ient  to properly damp the low frequency 
response). The treble u n it is the Audax 2 5 m m  
fabric d o m e  w h i c h  is a l ready used b y  KEF  i n  the i r  
successf u l  Celeste/Concord ser ies. A four
e lement crossover of h igh  power capacity marries 
the u n its around 4kHz. 

The enc losure is s imp ly  constructed of ch ip
board w i th  a rather du l l  synthetic walnut  covering. 
No pane l  damping is used, but some i nternal  

Tel (06 2 2 )  6 7 2 2 6 1  

absorpt ion  i s  ach i eved by a polyester b l a n ket f i l l .  
E lectr ical  con n ect i o n  is via rear  f l ush  f itted 
spri n g  c l i p  term i n al s, and the d river  pane l  i s  wel l  
f i n i shed  wh ich  is fort u nate i n  v iew of o u r  re
com m endat ion that th is  mode l  s h o u l d  be used 
with the g r i l les rem oved! The g r i l l e  is a p la in  
u n rebated pane l  1 2 m m th ick  w h i c h  had sur
prising ly severe effects on the speaker's frequency 
response a n d  stereo i mage properties, as we l l  as 
caus ing  a sma l le r  but  not icea b l e  change  i n  
s u bjective smoot h ness. Having d iscerned t hese 
effects early on ,  the l isten i ng tests were done 
with t h e  g r i l l es rem oved, a n d  t h i s  s h o u l d  be  
borne i n  m i nd by the  prospective pu rchaser. 

La b performa nce 
The sens it iv ity was h igher  than  c la imed  at an 
above average 88. 5 d B/W, and K E P s  f re q uency 
response was su bstant ia l ly  met ( t h ey specify 
with  t h e  gr i l l es  rem oved in any case! ) At 2 m the  
characteristic curve showed a very f i n e  set  of off
axis resu l ts, with the  evidence suggest i ng  t h at 
25°  shou ld  g ive the  f lattest resu l t  a n d  prov ide t h e  
m ost p leasant tonal  balance as wel l  as good 
stereo i m a g i ng.  The range 80 H z-2 k H z  was 
remarkab ly  smooth for such an i n expens ive 
system.  

Good dynamic potent ia l  was s h ow n  by i ts  
hand l i ng of the 1 OOW pu lsed i nputs, w i th  a m i l d  
0 .2 d B  compress ion  at 500 Hz accom pan ied  b y  
3 .8% 2 n d  a n d  a modest 0.55% o f  3 rd harmon ic  
d istort ions. At  5 kH z, there was 0.6 d B  of com
press ion  as we l l  as more d istortion ,  name ly 4.5% 
2 nd and 1 .0% 3 rd, though ne i ther  was conside red 
serious at t h i s  h igh  1 0 8 d B  spl. 3 rd harmon ic  
distort ion  was l ow at both 90 and  96 d B  steady 
state, ris i ng  above 1 .0% o n ly below 1 00 H z, a n d  
measur ing o n ly 3.5%, 50 Hz 9 6 d B. The pr inted 
g raph was in fact dom inated by less ser ious 2 nd 
harmonic at the 1 .0% level. The 8 ohm specification 
was a l most perfect ly  m et, so the system wil l  be 
easy to d rive to the  f u l l  voltage/sensit ivity rat ing 
of t h e  amp l i f ier. Averag i ng s h owed j u st how well 
th i s  speake r  worked with i n  the room, +/-2 . 5 d B  
l i m its suffic ing from 60 Hz to 1 5 kHz. T h e  rolloff 
beyon d  1 5 kHz was a l itt le steep, t h e  bass fall ing  
be low 50 Hz and  the  m i d range bei n g  sl ig ht ly  
h u m ped, but the  room system response n ever
the less beat many models at much h igher  prices. 

O u r  power rat i n g  was for  a m i n i m u m  of 
1 OW/c h a n n e l  ris ing to 1 OOW peak maxim u m, the 
latter a l l owi ng  h igh sound levels of u p  to 1 04d BA 
i n  the  l i ste n i ng room from a stereo pa i r. Reason
able extens ion was shown at low freq u encies 
with the  -6 d B  point at 50 Hz. 

Sou n d  qua l ity 
Th is  speake r  scored very wel l  on al l  t h e  l i sten i ng 
tests, performing with a consistency t h at we have 
come to expect on ly from much cost l ier  models. 
lt would be al l  to easy to ignore its fau l ts  i n  the 
l i g ht of th is  asto n i s h i n g  performa nce, bu t  
obvious ly it is  not perfect. Some colorat ion and  a 
tendency to brightness was d e m onstrated, w h i l e  
the  treb le also showed a n  u n even tendency on  
occasion ,  with  some of the  characterist ic Audax 
1 5 kHz ' f izz' .  

Conversely it provided a f ine stereo presentation 
with above average depth,  good spat ia l  effects 
and a mbience p lus  a tra n sparen cy a n d  detai l 
wh ich  conveyed a h i g h  proport ion  of the  m usica l  
i nformat ion  conta ined i n  a variety of prog ra m m e. 

M o re co lorat ion was n oted o n  t h e  l ive com
pari s o n s, but the system's deta i l  and  tona l  
accuracy won the  day a n d  h igh scores were 
recorded. U p  to a 1 50W peak of bass g u itar  was 
happ i ly  to lerated, the system d e m o n strat i ng  a 
fai r fundamental bass power, a n eutra l  a n d  even 
character, plus an ab i l ity to p lay loud. 

S u m m a ry  
Th is  com pact speaker possessed a g reat m a n y  
attributes, notably good sensitivity, w i d e  dynamic 
ran g e  and power handl ing  plus moderate distor
t ion and an essentially n eutral frequency balance 
with satisfactory bass extens ion. l t  also demon
strated f i n e  stereo, good c larity a n d  detai l , so it 
deserves to be fed good qua l ity m ater ia l  - a 
second- rate t u rntable with  a 'f izzy' cartr idge w i l l  
destroy i t. T h e  Coda i s  n o t  o n ly a c l assic Best Buy 
but wi l l ,  I bel ieve, set the standard for  budget 
compacts for years to come. If used o n  stands 
without t h e  g ri l les a n d  ang led i nwards by about 
20° to c ross in front  of the l i ste n e r, the resu lts 
compare with m any models cost ing up to £300.00 
a pa i r. As such, i t  prov ides emba rrass ing  com
pet i t ion  for some of KEPs own m o re expensive 
models. 

Update 
A Coda I l l  wi l l  shortly be on sale for £89 with 
improved terminals ,  new sty l ing and improved 
tweeter. 

G E N E RAL DATA 
Size (h x w x d) . . . .  . . . . . . . . . .  47 x 28 x 22cm 

Weight . . . ? kg 

Recom mended a mplifier power per channel 

(for 9 6 d BA per pair at 2 metres m i n i m u m) . . . . . . . . .  ( 1 0)-1 00W 

Recom m e n ded placement . open shelf or ideally on open stands 

Freq uency response within ± 3 d B (2 m) . . . . . .  62 H z  to 1 8 kH z  

L o w  freq u e ncy rolloff ( -6 d 8) a t  1 m .  . . . . .  5 0 H z  

Voltage sensit ivity 

( ref 2.83V, ie: 1 watt in 8 ohms) at 1 m .  . . . .  8 8 . 5 d B/W 

Approxi mate maxim u m  soun d  level (pair at 2 m) .  . . .  1 04 d BA 
Im pedance characteristic (ease of drive) . . . . . . . . . . . . . .  very good 

Forward response u n iformity . . . . . . . .  excellent (gri l le off) 

Typical price per pair inc VAT . . . . . . . . . . . . . . . .  £80 when reviewed , now £89 
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KEF seem to be caught  i n  the cu rrent marketi n g  
trap, whereby a l l  sma l l  loudspeakers must b e  
label led ' bookshelf.  B y  restricting depth t o  22 cm, 
such a system m ay be located on  even a sha l low 
bookcase f lush f itted to the wal l ,  but in subjective 
terms such a locat ion u nfortu nately sacrif ices 
much of the stereo qua l i ty, freedom from colora
t ion ,  and accu racy of tonal  balance. I n  com m on 
with many other  accu rate speakers the Caprice 
in fact sounds best when properly located on  
open stands c lear  o f  the  room wal ls. 

Wh i le  it is a Coda looka l i ke in general specif i
cat ion,  size and l i n e u p, there are several i m
portant variat ion,  not the  least of wh ich is the 
2 : 1 pr ice d iffere nce! The Caprice uses a de
coupled f ram e bextre n e-cone 200 m m  bass/ m i d  
u n it w i t h  a generous magnet assembly, wh ich  
has h igher  cone m ass and a lowered system 
resonance than the  Cod a (from 73 to 69 H z) .  A 
more complex 1 2- e lement  crossover d ivides the 
freq uency range, thoug h th is  inc l udes t h ree 

resistors and two capacitors for 3 rd order low 
freq uency t u n i ng. The 2 5 m m  soft dome tweeter 
is KEPs own ref ined d river, as also used in the 
R 1 05.4 and R1 03. 2; in fact, i f  you change the box 
shape and add the e lectro n i c  protect ion  the 
Caprice could tu rn i nto a R 1 03.2 yet it costs 
£ 1  00.00 less. 

The same prej u d ic ia l  g r i l l e  f itted to the  Coda 
is also used for the  Caprice, a n d  s i m i lar  cr it ic isms 
a re appropr iate. Decent foam g ri l les  wou l d  have 
done both these models a service, and probably 
would offer a further reduct ion in pr ice,  s i nce 
they are n ow less expensive than cut c h ipboard 
wi th  a pai nt  f i n ish  p lus  h a n d-app l ied  woven c loth .  

La b performa nce 
Measured at 1 m, t h e  Caprice i l l u st rated a n  
extremely u n iform response u p  to 6 kHz, above 
wh ich a very m i l d  l ift in t h e  treble was p resent; 
i n  the lower range, +/ -2 d B  l i m its suff iced for 
55 Hz to 6 kHz, whi le t h e  u pper  l ift amou nted to 
1 .5 d B. With an average 8 7 d B/W sensit iv ity the  
low frequ ency response was q u ite extended, 
showing  a -6 d B  rol loff point of 45 Hz. C lose to 
the 8 ohm standard with a m i n i m u m  i mpedance 
no  lower than 5.6 ohms, the Caprice was rated a 
'good' ampl i f ier  load. 

At 2m with %- octave averag i n g, the output 
p roved to be very consistent part icu larly o n  axis. 
N ote shou ld  however be taken of the sma l l  dip at 
3 kH z  at 1 5° above, wh ich  suggests that the  
speaker shou ld be at  or  s l ig ht ly  above ear  level. 
As with the Coda, off- ax is  lateral p lane  l iste n ing  
is perfect ly poss ib le, with 20° a l m ost perfect. The 
speaker met c lose overa l l  l i m its u nder  these con
d i t ions, i n  pract ice meas u r i n g  +/ -2 d B. 

The d istort ion resu l ts were favourable, with 
some 3 rd harmon ic  reac h i ng 0.8% m idband, 
96 d B  but  not i ncreasi ng beyon d  1 .0% u n t i l  below 
70 Hz. Secon d  harmon ic  was h i g h e r  at aro u n d  
1 -2 . 0%.  A t  9 0 d B, w h i c h  is  s t i l l  a fa i r ly  h i g h  s o u n d  
level, m ost d istort ion h a s  van ished be l ow t h e  
0 . 3 %  base l i n e. A t  1 OO W, com p ress ion  w a s  neg l i
g ib le  wi th  5 t h  harmon ic  at 0.3%, 3 rd at 1 .0% and 
2 n d  5.0%, a l l  more than satisfactory at both 
500 H z  and  5 kH z. 

I n  the  l iste n i ng room t h e  response i n d i cates a 
f i n e  balance, showing a gent le  rol l off at h i g h  
freq uencies and g o o d  power de l ivery d o w n  t o  
50 H z  w i t h  l i t t le e m phasis. M i n o r  u n eveness was 
also present  t h roughout  t h e  upper  m id range, 
500 H z  to 3 kH z, and th is  speaker's output  d i d  n ot 
sou n d  q u ite as wel l  integ rated or coherent as the  
Coda, for  exa m p l e. 

Sou nd q ua l ity 
As with  t h e  Cod a the  Caprice scored consistent ly 
h i g h  i n  a l l  the  l iste n i n g  sessions, and in some 
respects i t  was m ore s u bt le  in its approach, with 
a smoother  more restra i n e d  effect p lus  worth
w h i l e  extra bass. Conversely some of the excite
m e n t  a n d  ' a l i ve' q u a l i ty  of t h e  Coda was 
s u p p ressed, hark ing  back to the 1 03. 2 .  I n
terest i n g ly, t h e  Caprice was felt  to be rather  
better  ba lanced than t h e  1 03. 2 ,  and has scored 
s ign if icant ly h ig h e r  in t h ese tests. 

Com pared with l i ve sou nds  th is  model  was felt 
to be s l ight ly ' r ich' i n  the m i d band,  with a trace of 
' g l ass iness' i n  the treb le  and m i ld ly  sucked out in 
the m idd le. S l ight  ' Bextren e  type' ' n asal i ty' was 
present, a l though this was not ser ious, and wh i le  
the  bass showed fa i r  extens ion, i t  o n ly scored 
average, demonstrat i ng  some ' softness' and 
' l u m p i n ess'. Power h a n d l i n g  was h owever good. 

On the stereo sess ions s l i g h t  ' tubb i ness' and a 
susp ic ion of 'edgy' treble was reported, but the 
tonal  character  was l i ked, showing an a i ry, trans
pare n t  and  deta i led pictu re. Good enough  stereo 
was demonstrated with gr i l l es  on,  but the focus 
s ign if icant ly i m proved and the speaker scored 
over the  Coda in th is  area and  in its ab i l ity to 
produce a conv inc ing  degree of deta i l  after they 
had been removed. 

Summary 
A year ago the 1 03. 2 j u st m e rited a Best Buy 
rat i ng. The Caprice is  in fact a 1 03. 2 without the 
protect ion  c i rcu i t ry a n d  g e n u i n e  veneer f in ish, 
but  with a more l ively tonal balance which i n  our 
op in ion  makes it rather  better. Th is  is a clean, 
neut ra l  and com pact speaker of good dynamic 
range, sens ib ly wide response, h igh qua l ity con
struct ion ,  and cost effective e n g i n eeri n g, so it 
obviously qua l i f ies for Best Buy rat i ng. 

G E N E RAL DATA 
Size ( h  x w x d) . 
Weight  
Reco m mended ampl i f ier  power per channel  

( for 96 d BA per pair  at 2 metres m i n i m um) 
Recom mended placement . 
Freq u e ncy respon se with in ± 3 d B  ( 2 m )  . 
Low freq u e ncy rol l  off ( -6 d Bl at 1 m .  
Voltage sensit ivity 

( ref 2 .8 3 V, ie: 1 watt i n  8 ohms) at 1 m .  

4 5 H z  

8 7 d B/W 
1 02 d BA Approximate m a x i m u m  sound level ( pa i r  at 2 m) .  

I m pedance characteristic ( ease o f  d rive) 
Forward response u n iformity 

very g ood 
excel lent  ( g r i l l e  otn 

£ 1 50 Typical price per pa i r  i n c  VAT . 
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fhe original R I  03 w a s  one o f  the most technical ly 
advanced speakers of its t ime.  and sti l l  stands 
comparison with current references. However it 
was costly and difficult to manufacture. and a new 
version is  now avai lable which i s  also a two- way 
compact sealed box system ( 1 9 1 itres) .  This uses an 
entirely new high powe r 200 mm bextrene driver 
for bass/ midrange. which possesses a revised 
profile and trochoidal steel frame des igned for 
balanced anti- vibration mounting to reduce cabinet 
panel re sonance. The tweeter i s  also a new des ign 
from K E F. compri sing a 25 mm fabric dome 
unit. 

As  with the 101 and 105 a th i rd-order al ignment 
i s  used at low frequencies. this providing both bass 
improvement over simple sealed box loading, as 
wel l  as subsonic overload protection ( a  series 
capacitor element) . KEF's ful l  e lectronic overload 
protection unit ( S. Stop) i s  also incorporated in the 
complex  1 4-e lement crossover. and in common 

with all the Reference series speakers, the 1 03. 2 is 
subject to extensive computer aided tolerancing 
and matching. 

Lab results 
Pair matching was indeed very good, and generally 
within ±0 .6dB up to 1 8 kHz. An average sensi
tivity of 8 6 . 5 dB was recorded, which is some 4dB 
greater than for the original 1 03 .  In terms of the 
size and sensitivity the 48 Hz -6dB low frequency 
point was quite low, and the sensitivity is  in any 
case assi sted by the good amplifier loading offered 
by the 8 ohms nominal impedance. F airly high 
phase angles were recorded - typically 40° with up 
to 60o at about 2 . 8 kHz ( 1 2  ohms modulus) and 
40o at 3 . 5 kHz ( 7  ohms modulus). 

At I m with sinewave excitation the response 
was unusually smooth and well balanced. meeting 
± 2 dB l imits from 5 !l Hz to I !l k Hz. At a fairly high 
96dB sound level, distortion was quite low, with 
third harmonic well controlled except at I kHz
where a mild rise to I %  was recorded second
harmonic was h igher  than average at low frequen
cies .  measuring 2%, at I OO Hz, though this is pretty 
innocuous subjectively.  F ed· I OOW tone burst 
pulses just 0 . 3 dB of compression was noted at 
5 00 Hz. with no appreciable increase in distortion 
apparent. and at 5 kHz the results were perfect 
This.  together with the high bass power handling 
capacity. means that the R/03. 2 is  judged capable 
of accepting up to 200 W of programme, generating 
substantial I 0 3 dBA sound levels in a typical room. 

The very uniform trend exhibited by the 103. 2 
was confirmed at a 2 m measuring distance using YJ
octave analysis .  The dispersion characteristics 
were very good and a general trend to moderate 
· richness·  or downti lt in the frequency balance was
apparent more so in fact than for the 105. 2 .  and
the gri l l e  was found to be partially re sponsible.

Sound qual ity 
Scoring average on the l ive sound comparisons. the 
system was judged to have a mildly ' thickened' 
character. exhibiting some ' boxiness' .  and alterna
tive ly described as insufficient openness in the 
presence range. The bass was however fine with
surpri s ing depth and evenness.  and it withstood
!lOW average ( 200W peak) of e lectric bass guitar. 

On the stereo sessions the panel tound the
speaker easier to acce pt and awarded considerably 
higher marks. It was judged a l ittle ' bl and' yet very 
smooth. with aggress ive colorations at a minimum. 

(�'�r, .���'�;,!" 
----------------------------------------------------��·

.� 
Top: Frequency response, 1 m sinewa ve, plus 2 nd (solid) and � Piano and full  orchestra were very well repro

duced, ar:d stereo imaging was to a good standard; 
the speaker tended to ' grow on' the panel s l ightly 
during the proceedings, which i s  an encouraging 
sign. 

J rd (dashed) harmonic distortion (a· 96dB � 
Middle: Impedance (modu lus) 
Bottom: Frequency response, 2m '11- octa ve a veraged (solid, 
axial; thick dashed, 30' horizontal; th in dashed, 45' ho ri
zontal; dotted, 1 5 '  vertical). 

S ummary 
The Rl 03. 2 was a strong performer, taking into 
account its above average sound quality and good 
stereo, plus its smooth sl ightly rich perspective and 
reasonable sensitivity. It also offered excel lent 
power handling, moderate distortion, and surpris
ing bass for its size. If the very good fin ish and 
engineering are taken into consideration as well as 
the comprehensive electronic protection, this is 
clearly the recipe for firm recommendation at a 
typical £260 a pair. 

I · Ji I : l I I I : I � i i I : I I 1 ""'  

I $. ! 1\:JH , I 1 1 : ' 11 I i l  3.3%

Size ( H. W. 0) . 50.6. 2 6 . 5 .  25 ( 20. 1 0 .4 .  1 0 )  cm( inches) 
Weight . 8 .6  ( 1 9 )  kg( lbs) 
Recommended amplifier power per channel 

( for 96dBA per pair at 2 metres minimum) 25-200W 
Recommended placement . open shelf or special stand 
Frequency response within ± 3 d B  ( 2 m) . 5 0 H z-20kHz 
Low frequency rol loff ( -6d8) at I m .  4 8 H z  
Vohage sensitivity ( ref 2 . 8 3  V ,  ie: I watt in 8 ohms) a t  I m .  8 6 . 5 d 8
Approximate maximum sound level ( pair at 2 m ) . 1 03dBA 
Distortion ( 96 dB at I m) . g{xx:l 
Distortion ( I OO W  peak) . 
Impedance characteri stic ( ease of drive ) .  
Forward response uniformity . 
Typical price per pair inc VAT. . 
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KEF Electron ics Ltd. , Tovi l ,  Ma idstone, Kent M E 1 5 60P. Tel (0622) 6 7 2 2 6 1  

Wel l  estab l ished i n  Mark 2 form,  the  R 1 05 con
t i n u es to set an enviab le standard for sou n d  
qua l i ty. The rather confus ing ly  named R1 05.4
represents an effort to bri ng 1 05 techno logy to a 
lower price category, and is n ot i nte nded to 
rep lace t h e  R1 05.2.  H owever much  of the  latter's 
elaborate foo lproof protection systems have been 
retained, together with the un ique head assembly 
with its advanced 1 1  O m m  Bextren e-coned m i d
range u n it, and  the  soph isticated h i g h-s lope 
crossover/equa l isers which prov ide a rem ark
able degree of d river i ntegrat ion.  The 200W peak 
power i n d icator is also i nc luded, and th is is a lso a 
s ight ing l i g ht to a id accu rate posit ion ing  of the 
adj ustable heads. 

Altho u g h  sma l le r  than the Mk 2,  the R 1 05.4 is 
st i l l  su bstant ia l, measur ing just u nder  a m eter 
h igh. The m ajor  d ifference betwee n  the  Mk 2 and 
4 concerns the  bass enclosure, wh ich  has been 
red uced to 40 l i t res for th  is new m odel ,  and uses 
two less expensive 200 m m  bass u n its operat ing  

i n  para l le l ,  rath e r  than  the costly 305 m m  u n it of  
the 1 05.2.  Radiat i n g  a rea is  m uch the same, and 
the reduced band-width  has e n d owed the '4  with  
eve n h igher  power hand l i ng capacity, though at a 
cost of some 1 3 H z  of bass extension.  A new 
2 5 m m  soft dome tweeter is  used, al lowing a 
sma l l  i n crease i n  sensit iv ity. 

La b performa nce 
We d isagree s l i g ht ly  with KEF concern ing the 
shape and leve l  of the  low freq u ency response. 
With nearf ie ld  correct ion  relat ive to our  8 5 . 5 d B  
reference sensit iv ity, we charted a h u m p  o f  some 
2 . 5 d B, accentuated by a ro l loff below 1 OO Hz. 
KEPs own computed data from the i r  reference 
system at the factory shows that the  h u m p  barely 
exists, at j ust 1 dB above the i r  reference taken at 
a 2m measu r ing  d istance. Our low f req uency 
overlay for the Choice 2 m characteristic respons� 
showed less l ift, but  1 OO Hz was sti l l  fract ional ly  
over  2dB above the  1 k H z  poi nt. Whi le  these may 
seem smal l  d iscrepancies, in fact the  d escri bed 
variat ions in low frequ e n cy t i lt and balance were 
aud i b le, and the l i ste n i ng panel  proved sensit ive 
to such factors. 

With the bass gr i l le  removed ( it adds a reflect ing  
edge be low the  m i d  u n it), the  speaker produced 
a remarkably smooth response, +/ -1 . 5 d B  from 
1 50 Hz to beyond 2 0 kH z, which is better than a 
n u m ber  of precis ion m i crophones! The bass 
s lope has a l ready been noted, w h i l e  t h e  -6 d B  
poin t  was moderately extended t o  46 H z  and with 
a s low decay thereafter  to 35 Hz, -1 0 d 8.  

A t  2 m  t h e  c h a racte r ist ic responses were 
exemplary. A sign if icant and subjectively important 
aspect of the tonal balance was however revealed 
by a gent le  u pwards trend from 200 H z, the  
converse of  the  gent le  down- t i lt i n  the  1 05. 2 
previously m easu red ( especia l ly  with g r i l les on). 
A s l ight  energy d epression was present from 
600 Hz to 1 .5 kH z: t hat th i s  is a de l ibe rate com
pensation is c lear ly ev ident from the  averaged 
room response, wh ich  is correctly balanced in 
this reg ion,  i n  contrast to the 1 05.2 .  In fact 
com pari ng the room responses for these two 
models te l l s  us a g reat deal  about the i r  subt le  
sound qua l ity d ifferences. The  '2 has  the  smoother, 
deeper bass, but  betrays a fa l l i n g  output with 
freq uency only re l i eved by the m id prom inence, 
wh i le  the red u ced extens ion of the '4 leaves the 
upper  bass more prom i nent, but  g ives a more 
consistent and  better balanced response up to 
4 kHz. Above th is  the  ant ic ipated smooth d i e  
away occurs. Averag i n g  1 0  ohms, the 1 04 .4 was 
an excellent ampl ifier load and wil l be easy to d rive 
to the  potent ia l  of its rated 85.5 d B/W sensit iv ity, 

with up to 500W generat ing 1 07 d BA maxi m u m  
levels, and 2 0 W  represent ing a sensible m in imum. 

At 9 6 d B  t h i rd harmon ic d istort ion was he ld  to 
aro u n d  1 %  down to 55 Hz, w h i l e  2 nd harmon ic 
was h igher  reac h i n g  3 .0% around  600 H z. At the 
reduced 90 d B  leve l 2nd a n d  3 rd order  effects 
were sti l l  evident  in the 0.3 to 1 .5% range, a n d  
th is  performance cou l d  be better i n  v i e w  o f  the  
price level. The  1 OOW pu lsed inputs were accepted 
without protest, s h owing  neg l ig ib le  com p ression 
and  s i m i lar  harmon ic  l evels at both test fre
q u encies, wi th  5 .0% 2 nd and 1 .0% 3 rd harmon ic, 
both of wh ich  are sat isfactory f igu res. 

So u nd q u a l ity 
The 1 05.4 had no diff icu lty in matc h i ng the  h i g h  
scores atta i n ed b y  the  '2 on a l l  t h e  l iste n i n g  tests, 
and wh i le  broadly s im i lar, the comments reflected 
the measu red d i fferences. The '4 sounded ' l ivel ier' 
and more ' open'  with e n hanced 'see- t h ro u g h 
transparency' a n d  some extra deta i l ,  so that  i t  
appeared eve n  less co lou red. The bass reg ister 
of the '4 was powerf u l  and we l l  exten ded, but 
u nden iab ly  s l i g ht ly  r ich, even ' l u m py' i n  the  u pper 
reg ions. But i n  contrast to many other  systems i t  
cou l d  ' p lay t u nes' we l l  i n  the  bass, and  t h u s  
scored h i g h  i n  th is  area. 

The compar isons with l ive sounds were in t h e  
'4 s favo u r, t h o u g h  a trace o f  ' boxiness' a n d  
' nasal ity' rem a i ned, w i th  a m i l d ly ' p l u m my' a n d  
'chesty' q u a l ity i n  t h e  u pper bass. Stereo i m a g i n g  
was exce pt iona l l y  g ood, w i t h  a see m i n g ly effort
less recreat ion of s pace, am bience, and  depth  
(when present  i n  t h e  prog ra m m e) .  Where t h e  '2 
impressed by its ' scale' ,  and re laxed, more distant 
perspective, the '4 prov ided g reater excite m e nt 
and ' i m med iacy' , w i thout  any sacrif ice of the  
depth  i m p ress ion .  

S u m m a ry  
The 1 05 concept clearly has much m i leage i n  it yet 
and I suspect t h at g iven a choice, most l isten e rs 
wou ld prefer the 1 05.4 to the 1 05. 2. The latter has a 
s l ight ly  smoot h e r  a n d  m o re extended bass p l us a 
sweeter t re b le, but  t h e  former possessed a 
qua l ity of ' l ive l i n ess' wh ich  sets it apart from the 
ord i nary. l t  a l so offers one  of  the  la rgest power 
hand l i ng capacit ies for this s ize of enc losure, 
and with a we lcome cost savi n g  over the '2 the  
1 05. 4 is e n t h usiast ica l l y  recom m en ded. 
G E N E RAL DATA 
Size (h x w x d) . . . . . . . . . . . . . . . . . . . .  9 3 . 6  x 35 x 38cm 
Weig h t .  . . . . . . . . . . . . . . . . . . . .  2 2 kg 
Recom m e n ded a m p l if ier power per c h a n n el 

(for 9 6 d BA per p a i r  at 2 metres m i n i m um) . 500W 
Reco m m e n ded placement . .  . . . .  o n  floor, clear of wal ls 
Frequency response w i t h i n ± 3dB (2 m) . . . . . . .  55Hz to > 2 0 k H z  
L o w  freq uency rolloff ( -B d B) a t  1 m .  . . . . . . . . . . . . . . . . . . . .  5 0 H z  
Voltage sensit ivity 

( ref 2 .83V, ie: 1 watt i n  8 o h m s) at 1 m. . . . . . . . . . .  8 5 . 5 d B/W 
Approxi m ate maxi m u m  s o u n d  level (pair  at 2 m) . . . . . . . . .  1 07 dBA 
I m pedance characteristic (ease of drive) . . . . . . . . .  exce l lent  
Forward response u n iform ity . . . .  exce l lent 
Typical  pr ice per pair  i n c  VAT . . . . . . . . . . . . . . . .  £650 

Forward characteristic response ( 1/3- octa ve @ 
2 m, dotted 1 5 ° vert, small dash 30° la tera( long 
dash 45° la teral). 
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Averaged forward characteristic-response in room 
a t  listening position. ,------ ' i i -
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Reference sinewa ve response ( 1  m on axis, 2. 83 V 
inpu t  shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response with grille). 
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Tested for the last issue in pre-production form, the 
Mark 2 RJ05 has been completely reassessed this 
time round, complete with its ful l  gri l le  assembly. 
This substantial floor- standing three-way system 
has a bass enclosure which alone measures 70 
l itres and uses a separate low diffraction moulded 
' head' assembly to contain the mid and high 
frequency drivers; this is adj ustable for tilt and 
lateral angle to aim the optimum axis at the l istener 
without re-orienting the entire speaker. The overall 
configuration reduces phase and time delay distor
tion, and accurate driver integration is provided by 
a complex 24dB/octave crossover ( acoustic). All 
vital componeilts are computer matched to achieve 
a very close correspondence between the two 
' halves' of a numbered stereo pair. 

The 305 mm trochoidal cast chassis bextrene 
coned bass unit i s  aligned to a third order response 
at low frequencies, and is  located on anti-v ibration 

mounts to reduce cabinet coloration. The 400 Hz 
to 3 kHz range is  handled by a spec ia l  I OOmm 
bextrene coned unit, and the treble by a 3 8 mm 
polyester dome tweeter. Inste ad of the fuses  used 
in the original  105, comprehensive e lectronic 
protection i s  now incorporated to cover bass 
excursion, absolute voltage, and dynamic thermal  
tracking for each driver. Peak power indicators and 
test  faci l i t ies are a lso provided. 
Lab results 
As c la imed, the pair matching was extremely 
good, and the terminal  sensitivity was a l ittle below 
average at 8 5 dB/W. However, the low frequency 
range was well extended, with a -6 dB point at 
3 3 Hz ( without taking into account the floor
standing posit ion that would norma l l y  be 
encountered). 

The swept di stortion results at 96 dB were good, 
particularly at low frequencies, but there was a rise 
to I %  third and 1 . 5 %  second harmonic around 
I kHz. which was somewhat worse than average. 
Fed I OO W  toneburst pulses, a 0 .4dB compression 
was noted at 5 00 Hz though with a negligible 
increase in  distortion, while at 5 kHz no compres
sion or distortion was detected. 

The s inewave response at I m on axis was 
charted with and without the gril le  in position, and 
suggests that in  the former case a detectable 
absorption of upper mid and treble energy occurs. 
placing a s l ight ly rich balance on the otherwise 
rem arkably  uniform and extended response ( ± 2 dB 
l imits suffice from 50Hz to 20kHz).  At 2 m  with 
\-3-octave averaging ( gnlle on), the marginally 
attenuated presence and treble range was sti l l  
apparent, bu t  a notably even  and  wel l  ordered 
array of ofT- axis  responses was achieved, confirm
ing the very good driver output integration. By 
norm al  standards the  speaker i s  undoubtedly 
unusual ly flat i n  response. The h igh impedance 
characteristic presents an easy amplifier load, 
which helps to offset the low sensit ivi ty; phase 
angles  were he ld to 40° up to 1 5 kHz, and typical ly 
measured 20°.  

Analysed i n  the l istening room using our new 
averaging test working in Yl-octave bands, the 
105. 2 showed a fairly smooth and wel l- extended 
low frequency range, +/ -3 dB 40 Hz to 5 00 Hz, 
but also gave a hint of ' forwardness' i n  the 600 Hz 
to 1 .2 kHz octave. The 2 kHz presence region was 
marginally depressed by comparison, and on the 
whole the treble range rolled ofT too early despite a 
smooth extension to the highest frequencies. 

Sound quality 
The 105 2 did well on live sound comparisons, 
with the bass range very even and deep, sustaining 
! SO W  average or 3 5 0 W  peak of e lectric bass 
guitar. Coloration was low, with a trace of ' n asal ' ,  
' hollow' and ' boxy' effects, and overal l  the panel 
fel t  that the speaker was somewhat 'du ller' than 
l i fe. 

On the stereo tests the imaging was probably the 
best auditioned, exhibiting exceptional l ateral 
stabil i ty  and precision, and with a remarkable 
rea l i sation of depth and ambience. Overall the 
sound qual ity on commercia l  programme was 
conside red very good, with critic isms confined to a 
moderate tendency to a '  warm' and ' rich' character, 
and with a bass that could h ave benefited from 
sounding ' drier' ,  i n  our room at least 

S u mmary 
Aside from m inor quibbles concerning frequency 
balance,  the R 1 05. 2 was an e xceptional ly wel l  
engineered design.  It offered an easy load, a wide 
bandwidth, low levels of coloration, moderate 
distortion, as wel l  as good power handling. Stereo 
reproduction was remarkable and ful l  e lectronic 
protection was provided. While it may not satisfy 
those seeking a l ive ly ( and possibly exaggerated) 
sound more suited to loud rock programme, as i t  
stands the  1 0 5  i s  surely one  of  the  mos t  consist
ently accurate speakers in current production. It 
should however be noted that the sound i s  more 
sensitive to room acoustics than m any due to its 
wide m idband dispersion, so where possible a 
home audition i s  recommended. 

Completely reauditioned for thi s  i ssue, the '2 
retained its very h igh ranking and thus continues to 
merit recommendation, although on balance we 
prefe r  the cheaper 105. 4 .  

>1ze ( H. W. D )  
Weight 

KEF 8 1 0 5 .2 
( hilly re- assessed) 

. 965. 4 1 . 5 .  45.5 ( 3 8 .  

Recommended ampl ifier power per channel 
( for 96dBA per pair at 2 metres minimum) 

Recommended placement. 
Frequency response within ± 3 dB ( 2 m) .  
Low frequency rol\otf ( -6dB) at I m .  
Voltage sensitivity ( ref 2 . 8 3  V. ie: I watt i n  8 ohms) at 1 m 
Approximate maximum sound level ( pair at 2 m ) . 
Distortion ( 96d8 at I m)  
Distortion ( I OO W  peak). 

. good 
. good 

very good 
very good 

. . . £860 when rcvil.:wed . now £X99 

Impedance characteristic ( ease of drive) 
Forward response un iformity . 
Typical price per pair  inc: .  V A T  

� � 
A veraged forward characteristic response in room 
at listening position 

Top: Frequency response, 1 m sine wa ve, plus 2nd (solid) a n d  
3 rd (dashed) harmonic distortion iiL 96dB 
Middle: Impedance (m odulus) 
Bottom: Frequency response, 2m 'IJ- octa ve a veraged (solid, 
axial; thick dashed, 30° horizontal; th in dashed, 45° ho n·
zon tal; dotted JS'  v."ec_rt,_,_ic"-'a"-'lc;l-,.,-.n-,-
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Unique musical formula . . . .  MC=A::W: 
it 's real ly a l l  you need to know when 

select i n g  a movi ng co i l  cartr idge.  The c lean ,  
t ransparent and powe rfu l performance of 
' me' is bro u g ht to pe rfect ion  by o u r  u n i q u e  
'dua l  movi ng coi l '  p r i n c i p l e  w h i c h  m i rrors 
the construct ion  of the ori g i na l  cutte r head 
to g ive u n s u rpassed t racki ng a b i l ity and 

T h e  u l t i m ate cartridge. Advanced 
h i g h  speed s ignal  t ransfer. Sol i d  
tapered d iamond cant i l ever with 

0.06mm s q uare s h a n k  stylus and 
0.2 x 0. 7  mil t ip. Matc h i ng 

t ransformer AT1 0001 

AT34EM KI I AT32E 
I nteg rated magnesi u m  head s h e l l .  
Bery l l i u m  cant i l ever w i t h  0.07 m m  
square sty l u s  a n d  0.2 x 0. 7 m i l  t i p .  

D 1e cast b o d y  w i t h  Bery l l i u m  
cant i lever. 0.1 2 m m  square styl us 

with 0 2 x 0.7 m i l  t i p .  

AT33E AT31 E 

eve n g reater ste reo d e pt h .  Start with an 
a u d it ion at  you r  A-T Dealer. Or read what the
h i -fi press have to say. Wh icheve r route you
take you ' l l  f i nd  a cartr idge that s u its you r  
system and you r  budget. 

B ri n g  s o u n d  to l ife with the tr ied and 
tested m u s i cal form u l a  . . . MC=A-1 

AT30HE 
User replaceable sty l u s  assem bly. 
H 1 g h  output  2 .0mV 0 . 3 x 0 . 7 m i l  t 1 p .  

AT30E 

·�· · ""� AT32� 

AT3200XE 
User replaceable sty l u s  asse m b l y. 

H i g h  output  2 .0mV E l l i pt ical  
d iamond t i p .  

D ie cast body w i t h  g o l d  p l ated base U s e r  replaceable sty l u s  assem b l y. U s e r  replaceable styl u s  assem b l y. 
cover. 0 . 0 7 m m  square sty l us and 0 . 1 5 m m  s q uare sty l u s  with A l u m m i u m  cant i l ever with 

AT31 00XE 
User replaceable sty l u s  asse m b l y. 

Ideal  me start. E l l i pt ical  d 1amond t i p . 0 2 x 0. 7 m i l  t 1 p .  0 .3 x 0  7 m i l  t i p .  0 .3 x 0. 7 m i l  t i p . 
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Ives, H u nt ingdon, Cam bs. Tel (0480) 6 2 2 2 5  

Known for the i r  consc ient ious attent ion to detai l 
and f i n ish,  as wel l  as no-com promise att i tude to 
design,  Lentek h ave come u p  with the i r  in ter
pretat ion  of the c lassic stand- mou nted two-way 
reflex system. A low colorat ion  design,  the SS is 
larger  than usual  at c lose on  50 l i t res i nternal  
vol l '  "" ·  The th inwal l  double-veneered ch ipboard 
caL el is h eavi ly dam ped by i nternal  b i tu m i nous 
c la ' d i ng p lus  a top qua l ity acoustic foam l i n i ng.
The g e n e rous port is  7 5 m m  i n  d iameter backed
by a 1 80 mm long duct. Despite its vo l u m e  the SS
is com pa ratively n arrow, but  when seen s ide-on
the depth is considerable. l t  i s  su perbly f i n ished 
on a l l  surfaces with  a f i ne  American wal nut  
veneer, and a matc h i n g  so l id  wood stand is a lso 
ava i lab le. 

Two proven drive u n its are used, the bass/ m i d  
is a 200 m m  Bext re n e  large mag net l o n g  throw 
des ign  from KEF, offer ing good sensit iv i ty and 
ideal  characterist ics for a large reflexed system. 
As i n  the S4 ,  the establ ished Audax 2 5 m m  soft 

dome tweeter is used, in  th is case a h igh  sensitivity 
vers ion  to g ive scope for crossover equa l i sat ion .  

Cons iderab le care has evident ly  been taken 
over the crossover, which com prises 1 3  e lements, 
of wh ich four are dampi ng/ attentuat ing res istors. 
Lentek c la im good power h a n d l i ng for the SS , as 
we l l  as low d istort ion  w h i c h  in c lass and band
width  broad ly su percedes the  la rger  and earl i e r  
Monitor X. 

La b performance 
At 1 m the SS showed an even ba lance, wh ich  is a 
characterist ic h a l l mark of a n  accu rate design .  
H owever Lentek's  +/ -2 . 5 d B  l i m i ts were j u dged 
a tr i f le  too narrow, and we needed +/ -3 . 5 d B  to 
conta in  the peaks and t ro u g h s  between 2 . 5 k H z  
and  6.0 kHz; t h i s  apart, the system m et +/ -2. 0 d B, 
60 H z  to 20 kHz. 

The sensit iv i ty was above average at 88 d B/W, 
wi th  a usefu l  bass exte ns ion  to 44 Hz, -6 d B, 
ro l l i n g  off s lowly to -1 0 d B  at 34 Hz. With '13-
octave analysis at a more representative l isten ing 
d ista nce (2 m) ,  the  system reta ined  that m i ld 
' l u m p i ness' in the presence ran g e, a n d  the  SS 
m u st be used with the tweeter near  to ear l evel ,  
as the  1 5° above response shows a ? d B  loss at 
the 3 kHz crossover freq uency. Ove ra l l  t he  latera l  
off-ax is trends were very good. 

Som ewhat compromis ing  the sensi t ivity, the 
i m pedance rated as an average a m p l if ie r  load, 
with a d i p  to 4.5 oh ms, 4 kH z, a n d  cont inued low 
i m pedance to 8 kHz. Lentek in fact c la im  a 8 o h m  
va l u e with a 6 .4 m i n i m u m, but we cannot endorse 
th is. 

D istort ion  leve ls  were low ref lect i ng  the  very 
good power hand l i ng, w h i c h  was exem p l if ied by 
the bass gu itar tests which reached 250W pro
g ra m me. H i g h  sou n d  leve ls of u p  to 1 07 d BA were 
poss ib le  from a pair, t hough  satisfy ing  resu lts 
cou ld be obtained using as l i tt le as 1 5W/channel .  
At 9 6 d B  3 rd harmon ic was exce l lent  at wel l  
be low 0.3% down t o  1 50 Hz; 2 nd harm o n ic varied 
from 0 .3  to 1 .5%, and was a lso very g ood, 
reduc ing  at lower levels. The 500 H z  1 OOW pu lse 
gave a l i t t le  t roub le  with 0 .3 d B  compress ion and  
8% 2nd  harmon ic, but  3 rd sti l l  he ld  to 0 .55%. At 
5 kH z  com press ion was neg l i g ib le  wi th  0.8% 2 nd, 
though here 3 rd harmonic distort ion had i ncreased 
to a 3. 0% level and 5th appeared at 0.8%. Though 
capab le  of 250W the last few d B  of  the dynamic 
range  wi l l  i n  fact show some distort ion  in  the  m i d  
a n d  treble. 

The room response was n ot as good as the 
axia l  curves might  suggest. Th is  is be l ieved to be 
re l ated i n  the m i d band at least to the speaker' s  · 

narrow width and u nusual depth. Two prominences 

a p peared in the  reg ion  of 500 Hz and  5 kH z, 
t h o u g h  the  bass was a l m ost idea l ly  ba lanced and 
extended. As wi th  oth e r  systems s h owing  devia
t ions  i n  the i r  room- averaged responses, a po i n t  
o f  i nterest was whether  any corre lat ion c o u l d  b e
made w i t h  the l iste n i ng test res u lts. 

S o u n d  q u a l ity 
Some conf l ict was apparent i n  l iste n i n g  test 
res u l ts, for w h i l e  the l ive sess ion  resu lts were 
above average they were not  o utsta n d i ng, but 
the scores on  the stereo p rogra m m e  sess ions 
were s ign if icant ly better. 

O n  the  so lo l ive sounds cr i t ic ism was made of 
an ' a ltered' tona l  balance i n  t h e  m i d range, w i th  
some ' hardness' and attendant  ' box i ness'. The 
t reb le  range cou ld  be harsh i n  t h e  lowe r reg isters 
w h i l e  extreme h i g h  freq uenc ies were def ic ient. 
The bass showed good extens ion wi th  strong 
reprod uct ion of low bass f u n d a m e nta ls, but  wi th  
s l ight  ' soft ness' and overhang.  

O n  t h e  stereo sess ions the  speaker was fou n d  
to i m ag e  w e l l  w i t h  good depth reprod uct ion a n d  a 
h i g h  level  of latera l  prec is ion .  Stri ng  tone was a 
tr i f le  'w i ry' , and voice s l i g ht ly  ' t h i n' tona l ly, with 
some hardness on p iano. Extrem e  treble was 
deficient, a lthough this was not j udged too serious. 
Most l isteners l i ked the  speaker nonet h e less, 
a n d  fe l t  that it was com parat ive ly neutral ,  c lear  
a n d  ' powerfu l' . 

S u m m a ry  
This fair ly expensive, substantial  a n d  well-f i n ished 
speaker has a performance commensurate with 
its pr ice, and  meets Choice' s req u i red standards 
for reco m mendation. l t  offers moderate d istort ion, 
good sens i t iv ity, an extended low freq uency 
response, and f i ne  stereo imag ing.  The choice of 
a m p l if ie r  n eeds some cons iderat ion,  and the 
m i nor  id iosyncracies descri bed above i n d icate 
that a thorough  aud i t ion  wou ld  be worthwh i l e  
before p u rchase. 

G E N E RAL DATA 
Size (h x w x d) . . . . . . .  66 x 2 6 . 5  x 4 1  cm 
Weight . . .  . . . . . . . .  2 1 . 5 kg 
Recom mended ampl if ier power per c h a n n e l  

(for 9 6 d BA per pair  at 2 metres m i n i m u m) . . ( 1 5)-2 50W 
Recommended placement open stand 
Fre q u e ncy response wit h i n ± 3d8 (2 m) . 64 H z  to 2 0 k H z  
L o w  frequency rol loff ( -6 d 8)  at 1 m .  
Voltage sensit ivity 

. .  4 4 H z  

( ref 2 . 83 V. ie: 1 watt i n  8 ohms) at 1 m .  . . 8 8 d B/W 
Approximate maxi m u m  sound level ( p a i r  at 2 m) .  . 1 07 d BA 
I m pedance c h a racteristic ( ease of d rive) 
Forward response u n iformity . 
Typical  price per pair  inc VAT . 

average 
very good 

. . .  £380 
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Reference sine wa ve response (1 m on axis, 2. 83 V 
inpu t  shows sensitivity) (dashing correc ts for 
chamber LF, dotting shows response without  
grille). 
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96 d8, dashed 3 rd 90 d8, chain- dashed 2 n d  90 d8, 
o shows stop poin t at 96 d8). 
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Dur ing the last twelve months, the successf u l  
MA6 1 1  has b e e n  su perceded b y  a n e w  MA66 
mode l .  Th is  owes a lo t  to i ts  predecessor, and  
reta ins  the same m id  and treb le u n its, namely  a 
2 5 m m  g ri l l e- protected Audax soft-dome tweeter, 
and an exclusive 200 m m  u n i t  from Dales wh ich  
uses a l i g htwe ight  f lared p u l p  cone, and a n it r i le  
surround damped by appl ied visco-elastic coat ing. 
The i nternal  vo l u m e  remains  u naltered at 33 
l i t res. 

Obvious d i fferences concern the d river panel ,  
where the or ig i na l  ducted port has been re
placed by a very long throw 200 mm ABR (auxi l iary 
bass rad iator) ,  f i tted with a dense and i nert 
bext re n e  cone.  The bass d river  reso n a n ce 
occurs at 63 Hz and the ABR is tuned to 33 Hz. 
I nterna l ly  the cab inet damp ing  has been u p
graded t o  incorporate bitum inous panel cladding, 
with the i nternal  absorpt ion i nc lud ing  both a 
th ick  polyu rethane foam l i n i n g  p lus  a polyester 
vo l u m e  f i l l i ng. The g r i l l e  frame is q u i te open, and  

is effect ively rebated o n  i ts  i ns ide edge to  
red uce d iffract ion effects i n  t h e  treble. 

N o m i n a l ly p laced at 3 .5 k H z, the crossover 
e m p loys 8 e lements i n c l u d i n g  two dam p i ng 
atten uator resistors, and  t h e  components are 
made to a h i g h  power rat ing .  Externa l ly  the 
system was f i ne ly  f i n ished in a real l igh t  oak 
ve neer  of u n usua l  q u a l ity. E l ectr ical  con nect ion 
is via the  usua l  4 m m  sockeVscrew term i na ls, 
recessed to avo id damage.  

La b perfo rma nce 
The reference sensit iv ity was j ust about average 
at 86 d B/W, with usef u l  bass extens ion to 42 Hz, 
-6 d B. Altho u g h  the l ow fre q uency range was 
g e n e ra l l y  we l l  ba lanced, it was e l evated by some 
2 d B  referred to the rated sens i t iv ity. 

At 2 m  the  %- octave characterist ic  made the 
bas ic  trends more obv ious. The overa l l  forward 
off- axis response was very wel l  control led, though 
with  a s l ight  m i d  pro m i nence aro u n d  1 . 2 kHz  and 
a s h e lf e l evat ion  i n  t h e  t reb l e. A s h a l l ow 
depression was present  i n  the  300 to 700 Hz 
reg ion, wh i le  a t  lower  f requenc ies a defi n ite 
tendency to bass ' r i c h ness' was present.  Despite 
these com m ents, a wide 50 H z  to 2 0 k H z  range 
cou l d  be encom passed wi th i n  +/ -3 d B  l i m its. 

Wi th  a 1 OOW maxi m u m  power i nput  suggested 
by the tests, t h is speaker was capab le  of a 
moderate ly  loud 1 0 1 d BA for a pa i r  i n  a typical 
room, with 20W as the recom mended m i n i mum.  
1 OOW pu lsed i n puts were  effect ively dea l t  with,  
the speaker showi n g  l i tt l e  compression ,  and at 
both 500 Hz and 5 kH z  test freq uenc ies a 2 nd 
h a r m o n i c  leve l  of aro u n d  2-5%, and  a 3 rd 
h a r m o n i c  leve l  of 0 . 5-0.8% were obtai n ed. 
Steady state measurement  gave good resu l ts, 
wi th  neg l ig i b l e  3 rd harmon ic  u nt i l  freq uenc ies 
be l ow 1 00 Hz were reached, and even here 
resu lts were not u n acceptab le. The response 
cu rve shows sma l l  reg ions of second harmon ic  
genera l l y  less than  1 .0%,  and  of l i t t le  s ign if i
cance. Comfortably m eet i n g  t h e  8 ohms specif i
cat ion,  the '66 possessed a m i n i m u m  i m pedance 
of 6.7 ohms and rated as an easy a m p l if i e r  load. 

The room response perhaps g ives a better  idea 
of  what the pane l  act u a l ly h eard. The bass 
prom i n ence be low 1 OO H z  is u n m istakeable, 
notwithstand ing  the  d o m i n ant room mode at 
60 H z. Above 1 00 Hz t h e  t rend met +/ -2 . 5 d B  
l i m its t o  8 kH z, and demonst rated a rather  for
tu n ate i nteract ion  wi th  t h e  room when stan d
m o u nted c lear  of wal l s  as i ntended. The trebl e  
range rol led off smooth ly  in  the preferred manner. 

Sound qua l ity 
The bass was cons idered c leaner  and  deeper 
than the  MA6,  s howi n g  fa i r ly  good f u n da m entals 
p lus an a b i l ity to p lay q u i te l oud.  The pane l  noted 
some crit icisms as regards balance and d istortion 
on  the l ive sou n d  compar isons, but  they n ever
the less awarded surpr is i n g ly h i g h  marks. On  
speech some ' chest i n ess' was n oted, w h i l e  the 
treb le sou nded a l i t t le 'exposed' and 's ib i lanf ,  
with m i ld ' boxy' and ' n asa l' effects also present. 

O n  the recorded prog ram m e  the 66 st i l l  d i d  
very w e l l, and  the  m i d range w a s  part icu lar ly 
l i ked. A m i l d  u n eveness i n  ba lance was recog
n ised, together  with a touch of excess bass, but  
the  overa l l  effect was we l l  above average. Some 
loss of c larity and stereo d e pth  were apparent, 
a n d  with  a ' t ighter' bass p l u s  ' sweeter' treble th is  
model  cou ld  h ave rated very h i g h ly. 

Summary 
Though m i ld  cr i t ic isms are  i n  order, so that the  
i n tend ing  p u rc haser m ust take  the  f ina l  decis ion 
whether to buy or not, t h e  son ic  performance 
versus pr ice equat ion comfortably qua l if ies the 
MA66 for Best  Buy statu s. At  the  pr ice the q u a l ity 
of externa l  f i n i sh  is except iona l, and the speaker 
is  q u ite su bstant ia l  in physical s ize and acoust ic 
bandwidth, demonstrating  low levels of colorat ion 
and provi n g  easy to d rive. As '. d th  other speakers 
of t h is bandwidth and  sens i ;  v ity, stand mount ing  
wel l  c lear  of  t h e  rear and  s ide wal ls  is essent ia l  to  
obtai n  the  best and most n at u ra l  ba lance, as  we l l  
a s  t h e  best stereo effect. 

G E N E RAL DATA 
Size (h x w x d) . . . . . . . . . . . . . . . . . . . .  58 x 30 x 29cm 

Recom mended amplif ier power per channel  

(for 9 6 d BA per pair at  2 m etres m i n i m um) . . . .  (20)-l OOW 

Recom mended placement . . . . . . . . . . . . . . .  stand, clear of walls 

Freq uency response within ± 3d8 (2 m) . . . . . . . . .  50 H z  to 20kHz 

Low frequency rolloff ( -6 d 8) at  1 m .  . 42 Hz 

Voltage sensitivity 

( ref 2.83V, ie: 1 watt i n  8 ohms) at 1 m . . . . . . . . . . . . . . . .  8 6 d B/W 

Approximate maximum sou n d  level (pair at 2 m) . . 1 0 1  d BA 

I m pedance characteristic (ease of d rive) . . . . . . . .  very g ood 

Forward response un iformity . . . .  . . . . . . . . . . . . . . . .  very good 

Typical price per pair . . . . . .  Price estimated at time ot
" 
review as £1 80, 

now £21 2 including VAT 
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Forward characteristic response ( 113-octa ve @ 
2 m, dotted 1 5 ° vert., small dash 30° la teral, long 
dash 45°  la teral). 
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Reference sinewa ve response ( 1  m on axis, 2. 83 V 
input  shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response without  
grille). 
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After  a long ru n the Pageant has now been 
updated to Mark I l l  form - a wise m ove i n  view of 
the speaker's reputation, but a confusi n g  one, 
si nce the  I l l  is more of a redesign than a revam p, 
and is ent i re ly  d ifferent from its predecessor. The 
latter was a two-way system, but now t h ree 
drivers are used i n  a larger more expensive box 
which looks q u ite d ifferent. This t ime M ordaunt  
Short are us ing the  'soft furn ished' l ook, the  s l im  
form of the  I l l  covered on  a l l  s ides  by a s leeve of 
text u re d  m ater ia l ,  w i th  the  e n d  caps teak 
veneered, rather  i n  the  manner of the  KEF 
Concord/Celeste series. I n  many rooms they do 
appear l ess obtrus ive than convent iona l  
systems. 

The i nternal  volu m e  of 25 l i tres is ref lex- tuned 
to 2 6 H z  by a twi n port system, each of wh ich  is 
43 m m  in d iameter and 1 50 m m  deep, and  the 
driver resonance occu rs at 68 Hz. Bui lt  of 1 5 mm 
chipboard, the designer has abandoned damping 
i n  favour of extens ive i nternal brac ing  to re-

i n force the enclosure, and a polyester fibre f i l l i ng 
provides i nternal absorption. 

A vertical- in- l i ne  system, the bass is  handled by 
Mordaunt Short's DS208 200 m m  driver, derived 
from the Pageant series 2, and comprisi ng a rig id  
p u l p  cone un i t  of good performance. A modified 
Audax 1 OO m m  u n it covers the m idrange, and the 
treble is a l located to another Audax u n it, this 
t ime a ferrof lu id 1 2  m m  cone/dome. Al l  three are 
i ntegrated by a f ine qual ity 1 2-e lement crossover 
operating at 750 Hz and 4000 Hz. 

Lab performance 
Good pair  match ing was shown, with a f ine 1 m 
ax ia l  f req u ency response g iv ing a typical 
+/ -2 . 5 d B  48 Hz-20 kHz. The rated sensitivity 
was about average at 8 6 d atW, and bass exten
sion was good for the size at 4 1 Hz, -6 d fi  

T h e  forward characteristic response showed 
excel lent consistency and i ntegration, plus a 
promis ing ly u n iform frequency balance u n der 
Va- octave averag i ng, namely +/ -2. 0 d B, 
55 Hz-20 kHz. Best on axis, the speaker wi l l  be 
ava i lable with match ing  p i l lar stands to mainta in 
the correct l isten ing  he ight. 

Rated at u p  to 1 OOW program m e, the 500 Hz 
pu lsed power i n put  was just beg i n n i n g  to over
load the system with 1 .2% 2 nd and 1 .8% 3 rd 
harmon ic. At 5 kHz 3 rd harmonic  was much 
i m proved to 0 .7%,  with 2 nd at  2.5% (a  moderate 
val u e) .  The steady state d istortion g raphs re
f lected a more complex picture: at 96d B, 3 rd 
harmonic was satisfactory at an average of 0.4-
0.8%, wh i le  2 nd measured double th is and 
showed a distortion peak in  the treble u n it at 1 5-
1 6 kHz, reach ing 8.0%. Low frequency d istort ion 
was q u ite good, but i nterest ing ly over most of the 
range the d istortion did not improve great ly at 
reduced power. l t  should be noted that the Ill did 
meet spec, except above 1 4 kH z. 

With a 1 OOW maxim u m  i nput, h igh  sound levels 
of  1 05 d BA can be ach ieved from a pair, with 20W 
suggested as a sensib le m i n imum. 

Assessed by room averaging, with the excep
tion of a m i ld and partly room-induced excess at 
60 H z, the result  looked extremely promising, 
with a near perfect mid balance and a wel l  
control led smooth rol loff towards the h ighest 
frequencies. Decent output was sti l l  present 
down to 40 Hz. Specified at 8 ohms, the Ill just 
fai led  the test by dippiqg to 5.8 ohms, 1 50 Hz, 
a l though th is  is comparatively harmless, and the 
ampl if ier rat ing is  sti l l  good. 

Sound qual ity 
This speaker performed better on the recorded 

than the l ive tests. On the latter some colorat ions 
were noted: a ' tu be' effect i n  the  m id, p lus  a 
degree of ' edginess' and 's ib i lance' in the  t re b l e, 
not apparent from the response g raph. The bass 
reg ister proved powerful  with fair depth exten
sion, but some ' nasal ity' and blurring of defi n i t ion  
were a lso noted, and the overa l l  score was 
average i n  th is  respect. 

The m arks i mp roved s ign if icantly on the  stereo 
sessions, suff ic ient to bring the Ill i nto the  
reco m m ended class. Stereo presentation was 
well  l i ked, with fine lateral stabi l i ty and prec is ion  
p lus pro m is ing depth, wh i le  c larity was good in  
the m id range, though not qu ite as good as we 
wou ld  have l i ked at the frequency extremes. The 
treble again gave r ise to some reservat ions 
regard ing  smoothness particu larly on  trans ient  
sounds, despite the smoot h  m easured response. 
Overal l  the frequency balance was pretty wel l  
neutral ,  w i th  t h e  sound fa ir ly open a n d  
transparent. 

S u m mary 
A h igh ly competant three way design, the Pageant 
I l l  shows improved bass extension,  red uced 
colorat ion,  a s mooth lab and roo m  integrated 
response, good qual ity construction, and a n  
interest ing furn ished appearance. Conversely 
the treble was not favoured by some pane l i sts, 
wh i le  in genera l  d i stort ion levels were h i g h e r  
t h a n  average. O n  balance the g ood rat ings for 
the stereo sess ions  p lus the  overa l l  pro m is ing 
performance justifies inclusion in the recommend 
catego ry. 

GENERAL DATA 
Size (h x w x d) . . . . . . . . . . .  62 x 26.5 x 30cm 

Recom mended ampl ifier power per channel 

(for 96dBA per pair at 2 metres m i n i m um) . . . . . . . . .  (20)-200W 

Recom mended placement . . . . . . . . . .  clear of walls on stand 

Frequency response within ± 3dB (2 m) . . 5 2 H z  to 20kHz 

Low frequency rolloff (�dB) at  1 m . . . . . . . . . . . . . . . . . . . . . . . .  4 1 Hz 

Voltage sensit ivity 

( rei 2 .83V, ie: 1 watt i n  8 ohms) at 1 m . . . . . . . . . . . . . .  86.5 d BIW 

Approximate maxi m u m  sound level ( pair  at 2 m) . . . . . . . . .  1 05 d 8A 

Im pedance characteristic ( ease of drive) . . . . . . . . . . . . . . . . . .  good 

Forward response u n iformity . . . . . . . . . . . . . . .  excellent 

Typical price per pair inc VAT . . . . . . . . . • . . . . . . . . . . .  £290 
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Forward characteristic response ( 113-octave @ 
2 m, dotted 1 5 ° vert., small dash 30° la teral. tong 
dash 45°  lateral). 
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A veraged forward characteristic response in room 
at  listening position. 
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Reference sine wa ve response ( 1  m on axis, 2. 8 3  V 
input  shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response without  
grille). 
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ProAc Studio 3 
ProAc, 30 LDdge Avenue, E lstree, M iddlesex 
Tel 0 1 -207 1 1 50 

Paul  Tyler, the founder of Celef  Audio. a lso 
designs and manufactures speakers for the up
market Proac company. The Studio 3 is the ir most 
expensive mode l to date. and costs around £ I . 200 
a pair. 

E xternal ly  the speaker does not seem particu
larly e laborate, vertically a l igned 250mm bass umt., 
7 5 mm midrange and 1 9 mm tweeter making up the 
driver compleme nt. The th inwal l  ch ipboard 
carcase has bituminous panel damping and a fairly 
modest 5 1  l itre internal volume, reflex loaded by a 
large 7 5 mm diamete r 5 0 mm deep tunnel port. 
However, deta i l s  ,are important here. and hold the 
key to the engineering qual i ty of the '3. Front and 
back panels are in cost ly 1 9 mm multiply. whi le the 
high quality I ! - element crossover uses close 
tolerance components of h igh power handl ing 
capacity. Al l  three drive units are unusual .  The 
1 9 mm soft fabric dome tweeter is a ferro- fluid 

cooled version of the Scan 02008. The remaining 
two units are Brit ish and are virtual ly hand- m ade 
by A TC.  The midrange unit  is  a large soft dome 
with a m assive magnet and great power handling, 
and the bass unit has a 7 5 mm coil and an equal ly 
large m agnet on a die-cast frame, the diaphragm in 
this case being a highly r igid shal low pulp cone 
with heavy damping. These very costly units 
account for much of the system price .  

Lab results 
Pair matching was good and the sensit ivity was just 
average at 86 dB/ W. though the very good power 
handl ing capabi l i ty enables high sound levels of up 
to I 09dBA for a pair, using ampl ifiers del ivering 
up to 500W per channel .  For the overal l  s ize the 
low frequencies were quite extended with the 
-6 dB point  at 42 Hz. As with the Celef 'HE the 
gri l l e  was found to exert a significant influence, 
and the responses through the presence band 
were m argina l ly  smoother with i t  removed. The 
axial response was nonetheless wel l  balanced with 
the gri l l e  in position, particularly above 200 Hz, 
although some LF unevenness was also present 
below 200 H z  ( ± 2dB peak to· trough) .  The excel
lent and balanced behaviour of the drive rs and 
crossover was confi rmed by the fine set of off- axis 
responses. With such good integration the poten
tial for a fine stereo performance is self- evident 

At 9 6 dB distortions were low. part icu larly the 
critical third harmonic which averaged 0 . 5 % .  At 
I OO W peak ( some I 06dB at I m) these low levels 
were maintained at 500 Hz. although at 5 kHz an 
0 .5 dB compression was noted together with a mild 
2% second harmonic content Possessing a 6 . 4  
o h m  minimum impedance, the amplifier loading
was an easy 8 ohms nominaL with the phase angles 
held to less than 20° above I 00 Hz. 

Sound q uality 
Scoring highly on the l ive sound compari sons. the 
Proac showed a l ight airy character sympathetic 
to the test sounds. The usual ' boxy' ' woodeness' of 
most conventional designs was absent, and percus
sion sounds were notably c lean but without 
excess ive treble emphasis. The e lectric bass guitar 
was also we l l  handled, providing good evenness, 
depth and great power. The fu l l  5 00W was 
tolerated on peaks with an extraordinary 1 40 W  
ave rage power input 

This model did equally well on the stereo 
programme sessions.  The bass was judged s l ightly 

� ProAc Studio 3 
( revised and  repri n ted 

" 

lumpy but was nonetheless favoured for its power 
and depth. lmaging was very good, and proved 
stable with a p leasing perspective and wel l  de
veloped depth, whil e  the whole sound was ' atmos
pheric' and not concentrated on the enclosures. An
' ai ry' if  s l ightly ' thin' effect was produced but 
without any hardness and with very l ittle ' fizz' , 
while coloration was very low by conventional
standards. C l arity and detail rendition were also
both very good. 

S ummary 

Top: Frequency response. I m sinewa ve, plus 2 nd (solid) a n d  

3rd (dashed) harmonic discortion (a 96dB 

Middle: Impedance (modulus) 
Bouom: Frequency response, 2 m VJ- octa ve a veraged (solid. 

axial; thick dashed, 30' horizontal; thin dashed, 45' ho ri

zon tal; doued. 15 '  vertical). 

1 10d' l 
A compact, high quality speaker with extended
bass and exceptional power handl ing, the P roac 3 
offers a smooth and wide frequency response -2 
together with low levels of coloration and very
good sound qual i ty. The price is undoubtedly very _30 
high, but the performance is exceptional,  and
justifies recommendation. -4 

-""" 

3.3%

' ""  

Wctght 
Recommended ampl ifi e r  power per  channel 

( for 9 6 d B A  per pair  at 2 metres m in imum)  
Recommended placement 
Frequency response wt th in  ± 3 dB ( 2 m )  

Lo w  frequency rol loff ( -6dBl  a t  I m 

1 3 )  cm( tnches )  
3 0  161> )  kg( lbs )  

Vol tage sens i t iv i ty  ( ref 2 .83  V.  ie: I watt  in  8 ohms)  at I m 
Approx imate m a x i m u m  sound leve l  ( pa i r  at 2 m)  

4 2 H z  
8 6 d B  

1 09 d B A  
Distort1on ( 96 d B  at I m ) . 
Distortion ( I OO W  peak ) .  
I mpedance characterist ic ( ease of dr ive)  
Forv..·ard response un i formitv 
Typical  price per pair i i 1e  V AT 
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This new design has been long  awaited, and we 
even hoped it m ight  be ready in t i m e  for i nc l us ion 
i n  the last  issue. The or ig i na l  Electrosta tic was 
reviewed some years back by a d iffe rent author 
i n  Choice, and certa i n  of the prob l e m  areas wh ich 
emerged, namely d i rectivity, bandwidth sensitivity, 
power hand l i ng  and a m p l if ie r  load i n g  have a l l  
fou nd part ia l  so lut ions i n  the n ew mode l ,  a l be i t  at 
a h igh  price of around  £ 1  000.00 a pa i r. 

A s i n g l e  l a rge- area dam ped p l ast ic f i l m  
d iaphragm has been e lectrostat ica l ly  energ ised 
to operate as a phased array of e ight  concentric 
e leme nts, and the e m e rg i ng wavefront is an 
approxi mate s imu lat ion of the rad i at ion from a 
theoretical point  sou rce 30cm be h i n d  the centre 
of the panel .  A h igh  voltage de lay l i n e  feed ing the 
m u lt i p le  e lements i ncorporates com pensation 
for the c lamped bou ndary of the  d iaphragm, and 
a lso eq u a l isat ion  for the axia l  freque ncy 
response. The s ize and apport ionment  of fre
q u e ncy range and de lay to t h e  e lements a l lows 
contro l  of d i rect ivity, wh ich  is adj usted to g ive a 
smooth and un iform decay at i ncreas ing  off- axis 
ang l es. But it shou ld  st i l l  be borne i n  mind that 
the d i rectivity of the 63 is poor by com parison 
with the best movi ng-co i l  des igns, and that the 
speaker remains rather  cr i t ical  of l i ste n i n g  ang le. 

The l atter characterist ic prese nted a problem 
on tests, s i nce i n  the modest confines of my 
l i sten i ng room only two of the s ix Quad pane l i sts 
cou l d  be in the opti m u m  zone, and when used as 
suggested on the f loor at o u r  typical 3-3.5 m 
l i sten i ng d istance, the ma in  axia l  treble response 
was d i rected nearer to the i r  chests than the i r  
ears. Accord ing ly, the  spea kers were e levated by 

about  2 0 c m  on open sta nds a n d  marg i n a l l y  t i l ted 
backwards. As with the Acoustat, f u rther audit ion
i n g  was a lso conducted wi th  so lo l i steners to 
a u g m e nt the pane l  subject ive data. 

The Q u ad 63 i s  a b i p o l a r  des ig n w h i c h  
g e n e rates reg ions o f  acoust i c  power fore and aft, 
but is suppressed in the s ideways d i rect ions. I n  
co nsequ ence a rat her  d i ffe re nt  d rive of room 
reve rberat ion res u l ts com pa red with sma l l  box 
spea kers wh ich  are considerably more o m n i
d i rect iona l. Thus even if the Quad d i d  prov ide an 
ident ical  ax ia l  freq uency res ponse to a low 
co l o rat ion movi ng-coi l model ,  i t  wou l d  n ot sou n d  
the s a m e  due  t o  the  s ign i f icant ly  d iffe rent room 
reverberat ion tonal balance. 
La b perfo rmance 
The sens it iv ity read ing  was n ot com parab le  with  
a normal  speaker due to the  doub let d i rect iv ity, 
and  f u rthermore, the 1 m reference response was 
t heoret ica l ly  too c lose, r isk i n g  proxi m ity and 
in tegrat ion errors. Approxi mat ion or  not, the 
read ing  was be low ave rage at 8 4 d B/W, the 
refe rence res ponse m eet i n g  +/ -2 d B  l i m i ts 
between 50 Hz and 9 k H z, outs ide of wh ich  some 
i r reg u lari t ies were charted w h i c h  cou ld  not be 
who l l y  b lamed on prox i m i ty, as a 2 m  and 3 m  
check verif ied. 

Averaged in  VJ·octave bands at 2 m, the speaker 
demonst rated a s u perbly even m i d  and low range 
response, with some m i ld ' l u m pi n ess' above 
5 k H z. The response sensit iv ity to axis was shown 
by the  specia l  dotted curve, j u st 7 .5' off  axis 
vert ica l ly, wh ich reveals m ore than a 5dB loss 
above 1 2 kHz. The output d ecayed m uch more 
than  average off- axis, but  t h e  d ecay pattern was 
exceptional  i n  terms of consistency and evenness 
(see Acoustat.) I n  p ract ice t h e  bass ro l loff point  
was i ndeterm inate, depe n d i n g  o n  the  l iste n i ng 
room bou ndaries and i n  part icu la r  t h e  d i stance to 
the  rear wal l (with zero bass w h e n  p laced against 
the  latter) .  I n  open a i r  or in l a rg e  rooms 34 H z  
-6 d B  is poss ib le, b u t  a t  a modest acoust ic level .  

W h i l e  not as kind a load as Quad suggest, the 
speaker shou ld not cause most a m p l i f iers too 
m u c h  troub le, but when the speaker is h eavi ly 
over loaded it p rotects by a short- c i rcu i t  ' c rowbar' 
wh ich  m ay damage some a m p l i f ie rs and  d i ps to 
3 .5  ohms were recorded at 50 H z  and  1 O kH z. 
Above 60 Hz, even at a f u l l  9 6 d 8, the d istort ion  
performance was superlat ive, though  the c u rve 
does not i l l u strate the 63's i n a b i l i ty to accept 
i n puts over 30W or so below th is  freq u ency 
wi thout  d iaphragm ratt l i ng. Above 1 00 Hz the  
d istort ion was 1 Q-1 OO t imes better than  usua l  
bu t  due to t h e  speake r' s  protect ion  c i rcu i t  
com press ion occu rred at a 1 OOW peak i n put; 

h owever at SOW, j ust 3 d B  l ess, the  pu lse repro
d u ct i o n  was s i m p ly  too pe rfect to reg ister  
measurements. 

Due to the unusual d i rect ivity the room response 
is probably of marg i n a l  va l u e, and certa i n l y  
ca n n ot be d i rectly com pared with  the  resu lts f o r  
n o r m a l  b o x  systems. l t  is  however i nc l uded j u s t  
for the record, but  d id  n o t  corre late we l l  w i t h  the  
s u bj ective data. The m id  range  at least is  notably 
sm ooth ,  bu t  t h e  60 Hz pro m i n e nce is more 
exaggerated than usual .  
So u nd q ua l ity 
At r isk of appear ing to makes excuses for the 63,  
the  s u bj ect ive data d id  part ly  reflect its d i rect ion
a l ity, and s ide pos i t ioned l iste n e rs were not we l l  
served. Pro longed solo sounds sugg ested that to 
some extent  the sound was someth ing  of an 
acq u i red taste, and that if i ts part icu la r  q u a l i t ies 
appealed, t hese cou ld  ass u m e  such overri d i n g  
i m portance than no o t h e r  m o d e l  wou ld suff ice. 
On f i rst hear ing however it can sou nd somewhat 
'dead' and  'c lothy' due i n  part to the loss of 
reverberant energy in the upper  f requ encies 
when  com pared to a convent iona l  speaker. A 
trace of a 'whistly' q ual ity in the extreme treble was 
a u d i b l e  to a few keen-eared l isten e rs, w h i l e  t h e  
sweetness and  i ntegrat ion  o f  t h e  m i d/treb le  
band at f i rst l e n d s  a d im i m p ress ion  u nt i l  
exper ience shows that t h e  necessary treble 
deta i l  st i l l  ex ists but i n  a n  u n usua l ly  nat u ra l  form.  

Listeners accustomed to a dynamic and punchy 
bass of g ood power hand l i ng ,  part icu la rly on  rock 
-oriented prog ram me, fou nd the 63 d isappo int ing 
s i nce i t  cou ld  not p lay ve ry l o ud, and the bass 
power though  a l i t t le more exte nded than  a 3/5A, 
was l i t t le g reater. Without the ' l iveness' and  
' excitem ent' o f  some of  the better  box  systems, i t  
at f i rst appears to lack deta i l  and transpare ncy. 
But p ro longed l isten i n g  showed that th is  was d u e  
to the m is lead i n g  f req u e ncy ba lance, and  that on  
ax is  s u perb i m age depth  as we l l  as deta i l  were 
apparent. Respectable scores were neverthe less 
ach ieved t h roughout  the sess ions. 
S u m m a ry  
A speaker wh ich  m ust be a u d it ioned at  some 
length  wi th  neutra l  progra m m e  d rive*, the  63 i s  
proba bly the f i nest e lectrostat ic i n  c u rrent p ro
duct ion .  lt has frustrat i ng  l i m itat ions, and yet 
possesses a m i d range and treb le  wh ich a re 
notab ly  lack ing  i n  ' bo x i n ess' ,  ' nasa l i ty' and  
' ha n g over' co lorat ions. Ut ter ly  revea l i n g  o f  
progra m m e  d istort ion ,  m i ke tec h n i q u e  (or  lack  of 
it}, as we l l  as tonal  balance in anc i l l a ry equ ipment, 
it sounds at its best d riven to sens i b l e  levels 
on  c lassical  orchestral p rog ra m m e, but  i t  w i l l  
nonethe less make a good attem pt a t  rock i f  
t reated w i t h  caut ion.  

G E N E RAL DATA 
Size (h x w x d) 93 x 66 x 2 7 c m  
Recom m e n d e d  a m p l i f i e r  powe r p e r  c hanne l  

{ for  9 6 d BA per pa i r  at  2 metres m i n i m u m) ( 2 5 )-- l OO W  
Reco m m e n ded place m e n t  . on  o p e n  stand. wel l  c lear  o f  r e a r  w a l l  
Freq uency response w i t h i n  ± 3 d 8  (2 m )  
L o w  freq uency r o l l  o i l  ( -6 d B) at 1 m .  . 34 H z 
Vo ltage sensi t iv i ty  

( rei 2 . 8 3 V, 1e: 1 watt i n  8 ohms) at 1 m .  8 4 d B/W 
9 9 d BA Approx i m a t e  m a x i m u m  sound level ( p a i r  at 2 m) 

I m pedance c h a racterist ic { ease of d rive) . fa ir ly  d if f icult  
Forward response u n i formity . good* 
Typical price per pai r inc VAT . . . . . . . .  £ 1 000 when reviewed, now £ 1 1 50 
•see text 
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Forward characteris tic response { 1/3- octa ve @
2 m, dotted 1 5 ° vert., small dash 30° la teral, long
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A veraged forward characteristic response in room 
a t  listening position. 
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Reference sine wa ve response (1 m on axis, 2. 83 V 
input shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response without  
grille). 

• j .;_j ! ll _ _ _ 

Impedance (mod Z). 



Three companies are currently licensed to produce 
the BBC-specified LS3/Sa design, namely 
Audiomaster, RAM and Rogers (together with the 
latter's associated company Chartwell). Current 
production samples from Rogers form the subject 
of this review, but the other manufacturers' 
versions should prove very similar. The closeness 
of the specification and the regular checks made by 
BBC engineers should ensure that this is amongst 
the most consistent loudspeakers commercially 
available. , 

The 3/Sa is a miniature sealed box system of 
some 5.5 litres volume. An elaborate and costly 
crossover is employed to equalise and balance the 
drivers to a strict licence specification, and trans
former matching is incorporated for fine control of 
tweeter sensitivity differences. Two vertically 
aligned KEF drivers are used, namely a large 
magnet I!Omm bextrene cone bass/mid, and a 

19mm grille-protected dome tweeter. A felt 
tweeter surround is fitted to reduce diffraction 
anomalies. and the high quality cabinet is made 
from fully seam battened plywood with bituminous 
panel damping. 

Lab results 
In the crossover region a mild l-2dB mismatch 
between left and right reference traces was noted, 
but elsewhere an excellent correspondence ex
isted. A low 82.5dB sensitivity was measured with 
the -6dB point at 59Hz. The system resonance 
was placed at 75Hz, and the speaker was easy 
to drive. the modulus of impedance being typically 
12 ohms and never falling below 8. Under
standably the test level for third harmonic distor
tion was set at the lower 90dB level, and under 
these conditions an excellent result from 70Hz 
upwards was recorded. 

At I metre the reference curve showed a very 
uniform midband. 200Hz-3kHz. with an equally 
uniform HF range, although this was mildly lifted 
by 1-l .SdB relative to the mid: upper bass was 
marginally exposed as a + 3dB hump. 

At 2 metres the characteristic responses were 
seen to be remarkably well integrated. All curves, 
30° lateral and I 0° vertical. conformed with that on 
axis to within 2-3dB throughout the frequency 
range. 

Although smooth. the response was however 
characterised by a 3 dB hump at 150Hz, with a 
related area of dip at 400Hz. 

Sound quality 
The table showed that the sound quality was above 
average on an overall basis, which is not only a 
good result for the price, but is also remarkable 
considering the speaker's diminutive size. No 
allowance was made for the latter during the 
listening sessions. 

Rated well above average on the live sound 
comparisons, colorations were only of slight 
degree, and included 'tubby', 'edgy', 'bright', 

'chesty', 'thin' and 'mid-recessed' effects. In 
general, however, its rendition of the live sounds 
was very good 

While imaging was very good, the subjective 
frequency balance would appear to have affected 
the speaker's stereo programme performance. The 
panel described slight to moderate' hollow',' edgy', 

'fizz', 'sibilant' and 'metallic' effects, with a 
thinned mid-balance, and a light, 'plummy' bass. 

Rogers 
(partly re-assessed) 

Update Little bass depth was perceived, although detail 
and clarity were both of a high order. 

A further pair assessed in the last tests have 
allayed our fears with a better overall balance and 
fewer criticisms from listeners. 

Only Rogers, Spendor and Goodmans are currently 
licensed to produce the LS3/5A design. 

oetow: upper curve lm sine wave reference; 
lower curve 3rd harmonic distortion ref 
upper curve (%scale ref OdB). 

Summary distortion measured at 90d8 
it to maintain its competitive market position, and 
its reputation as a miniature of monitor quality is o 
undoubtedly justified. Sounding more natural on 
h1gh stands clear of walls or corners, quite good 
results can also be obtained in open shelf location. '0 
Bearing in mind the limited bass power handling 
and loudness, the 3/Sa may nevertheless be , 
recommended on the basis of its high sound quality 
for the price. 
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Rogers Studio l 
Swisstone Electron ics Ltd , 3 1 0 Commonside East, M itcha m ,  Tel 0 1 -640 2 1 72 

N ow i n  i ts  second year, t h e  Studio h as u n d e r
g o n e  a few m i n o r  c h a n g es w h i c h  m a k e  it worth 
a n o t h e r  l o o k. None of the a l t e rat i o n s  obsolete 
t h e  o r i g i na l ,  a n d  c o m p rise s l i g h t  m o d i f i c a t i o n s  to 
t h e  c rossove r, a rev i s i o n  of  the d et a i l  construc
t i o n  of t h e  m a i n  bass- m i d  d r i v e r, a n d  a f l a r i n g  of 
t h e  ref lex p o rt exi t. The c a b i n e t  t u n i n g  has a lso 
been s h ifted to a s l i g h t l y  lower f re q u e ncy to 
acco u n t  for t h e  ru n n i n g- i n  of t h e  bass d river 
res o n a n ce. H i stor ica l l y  th is d e s i g n h a s  evolved 
from the Rogers Export M o n it o r, a h i g h l y  com
pete n t  if u n except i o n a l  speaker, i tse l f  a re lat ive 
of the o r i g i n a l  B BC LS3!6 w h i c h  R o g e rs m a n u
fact u red for  s o m e  yea rs. 

R e p res e n t i n g  a c l assic two-way w i d e  range 
system, the main dr iver  i s  Rogers own d i e- c ast 
f ra m e  200 m m  u n i t  u s i n g  a l ig h t  bext r e n e  c o n e. i t  
is  related i n  g e n e ra l  d es i g n  to t h e  o r i g i n a l  BBC 
u n i t, b u t  large i n c reases i n  t h e  m e c h a n ical  
damage l i m it a n d  t h e  t h e r m a l  power h a n d l i ng 
have been m ad e, p l u s  a red u c t i o n  i n  d istort i on .  

The treble u n i t  c o m p rises t h e  renowned C e l es t i o n  
HF1 300,  a u g m e n t e d  ove r t h e  f i n a l  a u d i b l e  h a l f  
octave by a v e rs i o n  of t h e  K E F  T2 7 ( w h i c h  h a s  a 
we l l  ext e n d e d  r e s p o n s e  to 30 H z) .  

A very h i g h  q u a l i ty c o m p lex crossover i n
teg rates t h e  d ri v e rs, a n d  e l ectr ica l  c o n n ec t i o n  i s  
via a p rofes s i o n a l  X L R  c o n n ector wh i c h  m a y  n o t  
be too conve n i e n t  for  dom est i c  u se. T h e  w e l l
d a m ped c a b i n et is f i n e l y  v e n e e red w i t h  t h e  
c a rcase m a d e  o f  M ed i t e  res i n  c o m po s i t e  boa rd. 
The 4 3  l i t r e  e n c l o s u re i s  t u n ed t o  approx i m a t e l y  
40 H z  by a l a rg e  d i a m e t e r, f l a re d  d u ct e d  p o rt o f  
h i g h  vo l u m e  v e l o c i ty. ( T h e  f l a r i n g  s e rved t o  
reduce t h e  o d d  c h uff i n g  n o i s e  c a u s e d  by t h e  
' w i nd' a t  t h e  port  exi t . )  l t  is  perhaps a l m os t  
u n n e c e s s a ry t o  n ot e  t h a t  t h e  d r i ve rs a r e  
mou nted vert ica l ly  i n  l i n e  to g ive maxi m u m  lateral  
stereo i m a g e  sym m et ry. 
La b perfo r m a n c e  
U pdated by n e w  r e s p o n s e  m e as u re m e nt s  f o r  t h e  
refe rence c u rve, s e n s i t i v i ty, t h e  roo m c h a ra c
ter ist ic  a n d  d i stort ion ,  t h e  re m a i n d e r  of t h e  data 
i s  carr ied o v e r  from t h e  prev i o u s  i s s u e. T h e  
s e n s i t iv i ty s h ows a 2 d B  re d u c t i o n  i n  t h e  l a t e s t  
sam p l es, a n d  i s  n ow a l i t t l e  b e low ave rag e at  
8 4 d B/W. As a res u l t, the bass reg ister  h a s  l if ted a 
l i t t l e  in re lat ive t e r m s  to m a k e  t h e  syste m  m o re 
bass heavy than before, the -6 d B  poi nt  extended 
t o  a fa i r ly  low 4 2 H z  a n d  the overa l l  'h- octave 
res ponse from 4 6 H z-20 k H z  at +/ -3 . 0 d B. 

I n c i d e n t a l l y  bot h t h e  S p e n d o r  a n d  t h e  Rog e rs 
s h ow a c h a ra c t e r i s t i c  i rreg u l a r i ty betw e e n  
1 4 k H z  a n d  1 7 k H z. T h i s  l i m ited effect is  d u e  t o  
t h e  awkward t ra n s i t i o n  b e t w e e n  t h e  ste e p l y  
fa l l i ng rol l off of t h e  HF1 300 a n d  t h e  e n t ry of t h e  
s u pe rtwee t e r. I n  pract i c e  i t  can be h e a rd, b u t  i s  
o n l y  a m i no r  factor. 

Com pari n g  t h e  n e w  9 6 d B  d i st o rt i o n  c u rves
with the previ o u s  o n es, t h e re has been no 
s ign if icant change at l ow frequencies, for exa m p l e, 
1 .0% of 2 n d  h a r m o n i c  at 200 H z  is n ow 1 . 2% ,  b u t  
below t h i s  reg i o n  3 rd h a r m o n i c  has b e e n  n ot i c e
ably i m p roved. At 9 0 d B  ( not p lotted) t h e  distort ion 
was part i c u l ar ly  good i n  t h e  mid  a n d  t reb le  
ban ds. A w i d e  dyn a m i c  range i s  i l l u st rated by t h e  
com petent  h a n d l i ng o f  t h e  1 00 W  p u l s e d  i n p u t s, 
t h e s e  s h ow i ng o n ly s l i g h t  c o m p ress i o n  a n d  
n eg l i g i b l e  a d d i t i o n a l  d i st o rt i o n. 

The forward response at 2 m  s h owed f i n e  
i n teg ra t i o n  a n d  off- a x i s  c o n t ro l ,  a n d  t h e  300 W 
est i m ated power h a n d l i n g  a l l owed h i g h  s o u n d  
levels of u p  t o  1 0 4 d BA f o r  a pa i r. The sys t e m  h a s  
bec o m e  s l i g h t l y  ' r i c h e r'  i n  ba lance over  t h e  
year, as t h e  re p r i nted 'h- octave 2 m  response 
s h ows when i t s  overa l l  t r e n d  i s  c o m pared with  
t h e  new refe r e n c e  s i n ewave respon se. 

Assessed by m u lt i p l e  room response averag i n g, 
t h e  Studio s h ows a reasonably good characte rist ic 
f rom 1 00 H z to 1 0 k H z, a l be i t  with some e m p h a s i s  
between 600 H z  and 800 H z.  T h e  treble fe l l  q u ickly 
above 1 2 k H z  before recove r i n g  a l i t t l e. Wh i l e  
good o u t p u t  was pres e n t  t o  40 H z, t h e  6Q-80 H z  
reg i o n  of t h e  b a s s  w a s  ra t h e r  p ro m i n e n t, 
s u g g e st i n g  s o m e  bass excess in t h e  roo m .  
So u n d  q u a l ity 
F u l l y  re· a u d i t i o n e d,  t h e  Studio sou n d e d  a l i t t l e  
' r i c h e r'  a n d  ' sw e e t e r' t h a n  before, w i t h  a n  i m 
proved t o n a l  b a l a n c e  i n  t h e  m i d  reg ister. H ow
ever ! b e  bass was on t h e  f u l l  s i d e, and t h e  system, 
w o u l d  be i m p roved by a ' d ryer' ' s harper' b a l a n c e  
h e re. 

S u rveyi n g  t h e  overa l l  res u l ts, t h e  Studio h a s  
comfortab ly  e q u a l l e d  t h e  except i o n a l  rat i ng s  
a c h i eved l a s t  t i m e, so t h e re c a n  b e  n o  d o u bt 
c o n c e r n i ng i ts  o v e ra l l  s o u n d  q u a l i ty. T h e  bass 
can be d r i v e n  to h i g h  l eve ls, a n d  t h o u g h  a l i t t l e ·  
' o p p ressive' ,  had g reat power a n d  w a s  free f r o m  
d i stort i o n .  W h e n  c o m pared w i t h  l i v e  so u nd s  i t  
appeared very s m oo t h  a n d  re laxed, w i t h  m i l d 
' c h est i n es s' a n d  s l i g h t  ' box i n ess' on speech.  A b i t  
on t h e  ' d i m' s i d e, t h e  occas i o n a l  ' c h i rp' o r  ' f izz '  
cou l d  be h e a rd i n  the ext reme t r e b l e, t h o u g h  t h e  
m a i n  t re b l e  was c o n s i d e red v e ry good. 

O n  c o m m e rc i a l  p rog ram m e  it  was fe l t  t o  be 
s u bt l e, c l e a r, t r a n s p a r e n t  and we l l- focused, 
with a f i n e  stereo i m age d e pth .  S l i g ht ' h eav i n ess'  
was n oted in the bass but was n ot c o n s i d e re d  too 
damag i n g, and in fact t h e re was m o re praise t h a n  
c r i t i c i s m - a rare e v e n t  i n  l i s te n i ng tests!  
S u m m a ry  
Despite or perhaps because o f  t h e  m i nor changes, 
the Studio has k e pt t h e  pro m ise shown by t h e  
o r i g i n a l ·  sa m p l es. l t  i s  a n  except i o n a l  p e rfo r m e r
b y  Choice s t a n d a rds, a n d  i f  t h e  bass b a l a n c e  i s  
d e e m e d  acceptab le, t h e n  t h e re is  l i t t l e  e l s e  t o  
c r i t i c ise.  l t  o f f e r s  a w i d e  a n d  s m ooth res p o n se, a 
h i g h  power capaci ty  a n d  dyn a m i c  ra n g e, p l u s  a 
level  of c o l o ra t i o n  a n d  n e u t ra l i ty i n  t h e  g e n u i n e  
m o n itor  c l ass. l t  was very we l l  f i n is h e d  a n d  
e n g i n e e red,  a n d  c o n t i n ues t o  b e  c o n f i d e n t l y  
reco m m e n ded,  t h e  ove ral l  p e rfo r m a n c e  m e r i t i n g  
Best B u y  stat u s. 

G E N ERAL DATA 
Size  (h x w x d) .  
Weight  
Reco m m e n d e d  ampl i f ier  power per  c h a n n e l  

( for  9 6 d BA per p a i r  at 2 m etres m i n i m um) 
Recommended p lac e m e n t  
F r e q u e n c y  response w i t h i n ± 3 d B  ( 2 m) 
Low frequency rol loff  ( -6 d 8) at 1 m .  
Voltage sens i t iv i ty 

( rei 2 . 83V. ie: 1 watt i n  8 o h m s) at 1 m .
Approx imate m a x i m u m  sou n d  level  ( p a i r  a t  2 m) .  

300W 

. 4 2 H z 

8 4 d B/W 
1 04dBA 

I m pedance c h a racter ist ic (ease of d rive) . . . .  go od 
Forward response u n i formi ty . .  very good 

Typical price per  pa i r  inc VAT . . . . . . . . . . . . £340 when reviewed, now £380, .;R1tiitf:k 
A veraged forward characteristic response in room

�mt;a ... 
Reference sinewa ve response ( 1  m on axis, 2. 8 3  V 
input  shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response without  
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Rote l  H 1· F 1  Ltd .. 2-4 E r ica Road,  Stacey Bus hes, M i l ton  Keynes, Bucks. Tel  (0908) 3 1 7 707 

l t  is probably to the advantage of both Rotel and 
Mordaunt- Short to exp la in  the orig i n  of t h is U K  
desig n ed speaker. l t  i s  i n  fact a custom version of 
the M-S Pageant  2, possessing  a s i m i lar  i nternal 
vo l u me, crossover and drivers but with a new 
enc los u re shape plus certa i n  deta i l  improve
ments to the overa l l  reci pe, wh ich has resu lted i n  
what is essent ia l ly  a new model. 

Moderately pr iced, the we l l  f i n ished vi nyl 
wal n ut exter ior is com pleme nted by a smoked 
g l ass top, neatly i nset and f itted by the purchaser 
after  u n packing. A p la in  1 2  mm th ick  detachable 
g r i l l e  is used and has no rebate. The i nternal 
volume is 28 l i tres with the main system resonance 
at 56 Hz, and the system is ref lex- tu ned by a smal l  
ducted port 37 m m  i n  d iameter, with the box/vent 
resonance occur ing at 2 5 H z. 

Comprising an integral part of the rear connector 
pane l  (wh ich offers D I N  and spri ng term i nals) ,  
the crossover comprises an 8-e lement  h igh  
power  des ign ,  and i n c l udes two res istors. 

Bass/ m id range is  a l lotted to  the estab l ished 
Mordau n t- S h ort 200 m m  u n it, a r ig id  dam ped 
pu l p  cone driver possess ing  a usef u l  sens i t iv i ty. 
The vert ical  l i ne u p  is com pleted by a 2 5 m m  soft
dome tweeter. 

When last reviewed the Pagean t  2 showed 
considerable merit but  was m arred by a degree 
of  pro m i n e nce i n  the lower m id  wh ich  made the 
sou n d  tona l ly u n ba lanced and e m p h asised a 
' boxy' colorat ion .  1t is therefore i nterest i ng  to see 
whether  the new Rotel vers ion has ove rcom e  
t h i s  weakness, bri ng ing  t h e  des ign u p  t o  date. 

La b perfo rmance 
Checked by the 1 m reference curve, pair match ing 
was f ine to wit h i n  +/ -0. 7 5 d B, and t h e  ax ia l  
responses a lso gave a prom isingly smooth result 
Sens i t iv i ty  i s  f ract i o n a l l y  above average at 
8 7 d B/W, wh ich  i n  conju nct ion with the good 
power handl ing wi l l  provide h igh max imum sound 
levels of up to 1 0 4 d BA for a stereo pa i r. The low 
freq u ency response was q u i te we l l  extended to 
43 Hz -6 d B, and the overa l l  range m et +/ -2 . 5 d B  
l i m its from 5 5 H z  t o  1 6 kHz. 

At 2 m  the  forward characterist ic was better 
def i n ed, with the system showi ng a s l i gh t  u p
wards trend w i th  freq uency. As may be seen from 
the off- ax is cu rves, the speaker was very we l l  
i n tegrated, showi ng f ine  lateral u n iform ity and 
on ly  a s l i gh t  d i p  at 5 kHz, 1 5° above ax is. I n  VJ
octave tests and despite broadband trends, t h e  
system m e t  +/ - 1 .5 d B, 65 Hz-9 kHz, wh ich  is  n o  
m e a n  ach ieveme nt. 

I n spect ion of the d istort ion g raphs shows that 
our  selection of 5 kHz and 500 Hz as the h igh power 
pu lse test f req u e ncies was part icu larly fort u n ate 
for t h i s  design.  At 500 Hz, compress ion was s l i gh t  
a t  0 . 3 d B, wi th  2 .0% 2 nd and 0 .4% 3 rd harmon ic  
d i stort ions, wh i le  at 5 kHz com press ion  was 
negl ig ib le with 0.24% 2 nd and 0.5% 3 rd harmonic. 
At the  9 0 d B  test level ,  the swept d istort ion  
resu l ts were g ood, w i th  less than 1 .0% 3 rd; above 
40 Hz 2 nd was s l ig ht ly  h igher  but st i l l  u n d e r  
control .  A t  9 6 d B  2 nd harmonic increased, parti
cu lar ly at 300 H z  and 2 kHz, reac h i n g  2-3 .0%.  

C lassed as a n  8 ohm system, and thus a very 
good amp l i f ier  l oad, the m i n i m u m  i m pedance 
was precisely 6 .4  ohms at 1 40 Hz, and  exact ly  to 
spec. R eactive effects were low, with a mean 
i m pedance of 1 2  ohms above 500 Hz. 

Assessed by room averag i n g  the Rotel  was 
most i m p ressive. I nc l u d i ng the  room m odes, the  
overal l  to lerance was +/ -2 . 5 d B  f rom 40Hz to  
1 O kHz, w i th  the response commendably balanced. 
The o n l y  m i n o r  cr i t ic ism might  be d i rected at the  
steep fa l l above the 1 6 k Hz t h i rd octave band.  

Sound q ua l ity 
The RL9 1 5  scored above average resu l t s  on a l l  
t he  l i ste n i n g  tests ,  a n d  l o o k i n g  back to the  data 
for i ts  prog e n i to r, t h is wou l d  appear to re present 
an i m p rovement  over the Pageant. Capable of 
h i g h  power h a n d l i ng ,  the bass reg ister  showed 
m i no r  port c h u f f i ng  and d is tort i on  at a 50W peak 
i n p u t, but went on  to accept over 1 OOW before 
more ser ious over l oad. A reasonab le  bass ex
t e n s i o n  was d e m o n st rated,  with a t race of 
' l u m p i ness' when  dr iven hard, and t h e  l ower 
reg iste r  was re lat ive ly  d i m i n ished d u e to port 
b lock i ng  res u l t i n g  from a i rf low t u rb u lence - an 
effect common to a l l  sma l l  ports d riven to h i g h  
sound leve ls. 

Com pared to l ive sou n ds, a fa ir  measu re of the  
' s ha rpn ess' a n d  c la r i ty  o f  t h e  or i g i n a l  was 
d e m o n st rated.  N egat ive effects i n c l u d e d  a 
degree of m i d  range ' t h i n ness' and ' harshness'. a 
t race of ' t i zz' in t he  h i g h  treb le, and  a degree of 
genera l ' boxi ness', w i th  one panel ist not ing  apt ly 
t hat speech reprod uct i o n  sounded a l i t t le  b i t  
' speaker ish ' .  

O n  recorded stereo p rog ram m e  the 9 1 5  made 
a good effort. Det a i l  was evident t h roughout  the 
tona l l y  w e l l- ba la nced ra nge, and the  i mage 
qua l i ty showed good stab i l i ty as we l l  as prec is ion 
i n  the lateral p lane. Residual  colorat ion appeared 
to mask t h e  f u l l  i m p ress ion  of stereo depth ,  and 
the sou nd stage was thus flattened in  perspective 
terms, w h i l e  m i d  colorat ion was noted as m i ld 
' g rai n i n ess' and ' boxiness'. 

S u m m a ry  
Wel l  m a d e  and f i n ished and possessi ng a q u ite 
natural  n e utral  balance and a wide response, the 
RL9 1 5  has done we l l  enough to be i nc l uded i n  
the Reco m m ended category at its pr ice o f  a l i t t le 
under £200.00 a pair. Produc ing  the  best resu l ts 
on an open stand c lear of the wa l l s, Rote l  have 
chosen this model wise ly. 

G E N E RAL DATA 
Size (h x w x d) . . .  57 x 30 x 26 .5cm 
Weight . . . . . .  9 . 9 kg 
Recommended a m pl i f ier  power per channel  

(for 9 6 d 8A per pair  at 2 metres m i n i m u m) . . . . .  ( 1 5)- 1 50W 
Recommended placement . . . . . . . . . . .  stand, c lear of wal ls  
Freq uency response wi th in ± 3 dB (2 m) . . . 58 H z  to 1 8 k H z  
L o w  freq uency rol loff ( -6 d 8) a t  1 m .  . . . . . . . . . . . .  4 3 H z  
Voltage sensit ivity 

( rei 2 .83V, ie: 1 watt i n  8 ohms) at 1 m .  . . . .  8 7  d B/W 
Approx imate maxi m u m  sound levei ( pa i r  at 2 m) .  . . .  1 04 d BA 
I m pedance characteristic ( ease of d rive) . . very good 
Forward response u n iformity . . . .  exce l lent 
Typical  price per pa i r  i nc  VAT . . . . . . . . . . . . . . . . . . . .  . £200 

I I I I ! l l l l !i 1 1  l l l l fn l ll I 
1 : : !  llJ """ [\_. --
/ i  i U" ftt ;=:::, - \:  _ ,  ' 

I V !l -'r i i l  LE\ 1 0d8 I 
- ' ' 

: I : I \: 
l i l  l 

' ' i l l I - -
Forward characteristic response ( 1/3-octa ve @ 
2 m, dotted 1 5 °  vert., small dash 30° la feral, long 

"'� I . . - - - �-= --:::: =�· -. ·r====0 . -· ---: : : . _ _ _ _ : :_ � -: 
A veraged forward characteristic response in room ·�IT(ffifffiii-E 

I·= 
70
��/ i I I ri l l  _l ::-- 1---=1--=1 1-rtl ll-=-' 

--I= ��c� I f  I tl Jt,! ;Ft==§::-lE-J-1= 
Reference sinewa ve response (1 m on axis, 2. 8 3  V 
input shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response witho u t  
g ri /c

l e=1·=--n::::====:rr:r::rrrrc:-r-r---r-:-r:-:--:-:-r-,--, 

••§41�· ' -40 . � lf,i 
;; "' _::__ � 

-oo i---=l=i lE+111\-f811'11i+l'iHJ-J.lh= -::::- • -qJJ1EDFI 
Harmonic distortions: solid 3rd 96 d8, dotted 2 n d  
96 dB, dashed 3 rd 90 dB, chain- dashed 2 n d 9 0 d8, 
o shows stop point a t  96 d8). 

'== _J :$:. :=- -9fl I -=:� H i=H • =i - - 't-lJr-c-lc - I ! 1 J j ; T 
22.5 ±t i� -� - - ! - ' , I 1 

' - - _,_,: I ::-1 4 ! J !I ! L I ohms- t"1 -==i - t · - - t llf 
, 5  - - - --�J M l - �  :- � � � \T - 4- I cJ: : ; J w! �-
1 2.5 - : i I i = : I A I !  I l\ 
7 5. 
2.5 

= 1 ; ·:-1\ J l  l l i! I 
= "[ I  I 1 N" I11 Iitt 1 - i - f :  I l l : In lf T · '  ! I  · 1-1-ii -= t - ! I i l l i  I 

20Hz 50Hz 1 00Hz 200Hz 500Hz 1 kHz 2 kHz 5kHz 1 0kHz 20k 
Impedance (mod Z). 



1 11 

In line with the current policy among Japanese 
hi-fi manufacturers to seek closer ties with their 
European m arkets, this  new system from Sony is 
built in West Germany, using special vers ions of 
SEAS drive units made in Norway. F inely 
finished in  the Sony tradition the 37 l itre enclosure 
is well veneered in a dark rosewood or equivalent 
material. 

A vertical array of drivers is employed, 
namely a reflex loaded 250mm bass ( carbon 
fibre reinforced pulp cone ) ,  a doped 80mm pulp 
cone midrange and a 2 5 mm soft plastic dome 
tweeter. The crossover points , basically 1 2dB/ 
octave, are placed at 8 00Hz and 4kHz, and 
while time-delay-compens ate properties are not 
c laimed, the bass unit is in fact brought forward 
from the front panel on a cast ring mount. 
Lab results 
A very good pair match was i l lustrated to within 

0 . 5 dB over the whole frequency range . Claimed 
at 9 1  dB/W. our estimate for sensitivity was 
nearer 8 9dB/ W ,  whtch is  sti l l  well  above 
average , while the -6dB bass rol loff was wel l  
damped a t  50 Hz, being typical  for the size and 
sensit ivity. ( It is  in  any case amenable to bass 
l ift) .  

Rated a s  excellent on third harmonic distor
tion. values were very low i n  the bass and quite 
rem arkable in the treble where they measured 
well under 0 . 1 %. 

Scoring average on amplifier loading, l argely 
due to a dip to 5 . 5  ohms at I OOHz , the remaining 
range was near to 8 ohms and was notably free of 
re active components, helping to mitigate the 
impedance dip. Power handling was exceptional 
with the clear  and even sound on electric bass 
guitar sustained up to 200W peak program. 
While a touch 'hard ' on rock program , a very 
high I 05dBA was produced at 2 5 0W, with the 
peak level per channel causing the G I l ittle 
embarrassment. 

Us ing sine wave drive on axis at I m ,  the G I 
did not look so promis ing, with some minor 
diffraction problems between 5 and I OkHz. 
increased irregularity from 1 . 5 to 5 . 0kHz , and a 
trough in the 200Hz region . 

When averaged in 1 1 -octave b and ( much as 
the human ear perceives the frequency re
spon s e ) .  the result was much tidier,  in practice 
meeting +/-2dB l imits from 6 3 Hz to 1 4kHz. A 
mild pl ate au was evident around 2 50Hz, while 
the vertical off-axis responses were a l ittle 
untidy above 4kHz, the best response being that 
obtained on ax is .  Clearly the speaker should be 
axial ly al igned to face the l istener in the vertical 
p lan e .  On the l ateral axis the results were fine 
and appe ared less critical .  

Sound qual ity 
The G I performed very wel l  on all l istening test 
sequences. Rated as ' good' on the live tests, it 
demonstrated a relatively neutral if  s lightly hard 
and forward sound with a trace of hollowness. but 
its fine bass performance and ' open' c larity were 
strongly in its favour. 

Ranked as · very good' on stereo programme, 
the imaging was commended with satisfactory 
stabi l i ty and a fai r  depth impress ion.  Pos ses sing 
above average clarity. nonetheless it did not 
escape certam criticisms of coloration.  these 

� ·�----------------------------�5�(�-e�-i!-d���n����ep��n-t��:� 
m a i n l y  concerned wi th m i l d  ' h ard ' ,  ' w i ry ' , 
· n as a l ' .  ' box y '  and ' brash ' effects whose sub
jec t ive  i m portance w i l l  tend to vary with each 
l i s t e n e r .  
S u m m a ry 
This  good looking and wel l  engi neered system 
offered a fine all rou nd subj ective performance 
with fi rm bass am enable to l i ft  if desired . A very 
h igh m a x imum sound leve l  was attained with 
h igh sens i t iv i ty ,  exce l l ently low distortion and 
an ·average · ampl ifier rating. Recommendation 
i s  c l e ar ly  i n  order, but as the G/ was on occasion 
a touc h  aggress ive,  personal audition would be 
worthwhi l e .  

Note: 
The Mk 11 version which was ful ly  retested for the 
last edition offers minor modifications to improve the 
h igh power durabil ity, but was otherwise very 
s imi lar to the Mk I. It did wel l  on the pulsed power 
test with a minimal increase in distortion, but 
performance was better with the gri l l e  off, the latter 
respons ib le  in part for the 3 kH z  respon se 
irregu larity. 

S 1 1 t.: 

Wcig.h t .  
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Low freq uency rol loll ( - 6 d 8 )  a t  ( I  Rl ) .  
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Spender  Aud io  Syst ems Ltd . ,  U n i t  1 2  Stat ion Road I n  d. Est. ,  Hai lsham, Sussex BN27 2 E R. Tel (0323) 843474 

A hard target to ach i eve, Spender set out to 
com plement the long l ived BC1 with a less 
expensive and more com pact model ,  possessing 
h igher  sensit iv ity and greater power hand l i n g. 
Fo l lowi ng extens ive redeve lopment the 200 m m  
driver used a s  a m idrange on the BC3 a n d  
bass/ m i d  on the BC2 was deemed su itable for 
the SA2. The bext rene-cone u n i t was on ly  
f i n a l ised after  i nt e r m i n a b l e  experi ments to  
determ ine  opti m u m  f lare, th ickness terminat ion 
and damping. In  the  SA2 i t  is married to the 
popu lar  25 mm soft dome Audax tweeter wh ich is  
a lso used i n  the m i n iature SA 1 .  

A true com pact, the SA2 i s  some 50cm h i g h  
w i t h  an i nternal  vol u m e  o f  28 l i t res, ref lex- tu ned 
by a large port possess ing a h igh acoust ic power 
capac ity. This is 7 5 m m  in d iameter and has a 
slant cut i nternal  d uct to reduce h igher  order 
transm ission modes i n  the tu be. With a cab ineV 
dr iver resonance of 70 Hz, the enc losu re itself is 
tuned to 48 Hz to generate a max ima l ly  f lat 
response. 

A cost ly  des igr) to produce, the cabinet is a 
t h i nwa l l  type made from t h e  f i n est m u lt i-p ly, 
heav i ly  dam ped by b i tu m i nous  c lad d i n g  and 
f i n e ly  veneered. A sens ib le  acoust ic  foam gr i l le  
ensures m i n i m u m  obstruct ion of t h e  sou n d  f ie ld  
emerg ing from the drivers. Bu i lt of clos�toleranced 
components, the crossover uses low d istort ion 
rad iometal-cored i nductors and  polyester capaci
tors, and  t h e  treble sens it i v ity is adj usted on 
product ion to a precise m atch by a tapped auto
transformer which is  a lso part of the  h igh fr� 
q u ency sect ion .  I n  tota l 8 e l e m e nts are used, 
with e lectr ical  connect ion via the usual 4 m m  
screw term i n a l  sockets a t  t h e  rear. 

La b performance 
Comfortably meet i ng +/ -2 . 5 d B  l i m its from 55 H z  
to 1 6 kH z, the  SA2 showed a n  e v e n  and wel l  
ba lanced response a t  1 m .  Sensi t ivity was h igher  
than  for the BC1 at  86 .5 d B/W, wh ich is about 
average for the  group, and the bass response 
was moderately extended to 50 H z, -6 d B. Pai r  
matc h i ng was very g ood. 

At 2 m the response balance was except iona l, 
w i th  +/ -1 . 5 d B  a fai r  rep resentat ion of range 
from 65 H z  to  1 7 kH z. F ine i n tegrat ion was 
dem onstrated and the 30° response was st i l l  very 
good; on ly  at 45° d i d  t h e  u n iform ity beg i n  to 
break u p, and t h is resu l t  h o lds out  the  p rom ise of 
good stereo i mag i ng. 

Showing  l it t le  com pressi o n  o n  the 1 OOW 
pu lsed i n p uts, the distort ion  was moderate at 
aro u n d  5% of 2 n d  harm o n ic at both freq uenc ies, 
w h i l e  3 rd measured 0.7% at 500 H z  and 2 .0% at 
5 kH z. On steady state i t  rem a i n ed at very low 
levels down to 50 H z  even at 96 d B, and the 
majority of d isto rt i o n  produ cts charted are 
harm less second order o nes. Low frequency 
distort ion  was particular ly good for the  s ize. 

By com plyi ng with an 8 o h m  spec the  SA2 was 
rated as a very good a m p  l oad, with a m i n i m u m  
i m pedance of 6 . 5  o h m s  4 k H z  and  an average 
va l u e  of 1 0. 

Provid ing sign ificant bass power down to 40 Hz, 
the room averaged response suggests that the 
60 H z  reg ion was rather  prom i n ent. The m id  
ran g e  possessed a gent le  cu rvatu re with a 
600 H z  pro m i n ence, fo l lowed by a wel l-contro l led 
gent le rol loff to the h ig h est f requenc ies. Th is 
t re n d  does n ot appear to  corre late we l l  wi th  the 
a n  ech o ic response unt i l  the 45°  off- axis curve is 
taken i nto cons iderat ion, whereupon some 
re l at ionsh ip  betwee n  the  a n echoic and room 
responses can be recogn ised. With a 300W peak 
power hand l i ng  the SA2 p roved capable of 
de l iveri ng  h i g h  sou n d  l eve ls, wh i le  20W per 

chan ne l  was judged suff ic ient  for satisfactory 
resu lts i n  moderate domest ic  use. 

S o u n d  q u a l ity 
The SA2 succeeded han dsomely i n  its objective 
of beat ing the BC1 on bass power h a n d l i ng, 
s u rv i v i ng  over 500W peak of d i rect i nject ion  
e lectr ic bass gu i tar. Good fu ndamenta l  power 
was present, and a l though some ' nasal ity' or 
harmon ic  emphasis was noted, wi th  a touch of 
ove rhang, it scored above average on  bass 
colorat ion .  

Both l ive and com merc ia l  recorded sess ions 
we re com petent ly dealt  with ,  and  a f i ne  per
formance was del ivered for the price. In character 
and balance i t  was felt  to be ' l ife l i ke', but  some 
co l o rat ion  was apparent, n otably a low/ m i d  
' boxi ness', some m u d d l i n g  o f  deta i l  i n  t h e  upper 
bass, p l us a s l i ght ly  ' d u l led' effect and some 
' nasal ity' on voice. 

Stereo i m ag e  qua l ity was wel l  a bove average, 
with wel l- focused centra l  detai l ,  w ide precise 
lateral presentation, and good depth. l t  possessed 
a g e n e ra l ly smooth character and revea led 
promis ing  deta i l ,  but  d id  not atta in  the leve l of  
t ransparency ava i lab le  f rom a BC1 for  examp le, 
and  some c loud ing was n ot iced i n  t h e  lower 
m idrange. 

S u m m ary 
The SA2 scores and performance j u stify Best 
Buy ran k i ng .  l t  possesses m a n y  attri butes, 
notably a neutral ,  relaxed sou nd, f i n e  stereo, 
exce l len t  power h a n d l i n g  a n d  a bove average 
bass, p lus  exce l lent construct iona l  q u a l i ty and 
f i n ish,  as wel l  as a reasonab le  sensit ivity at a 
rea l ist ic price and i n  a h ig h ly compact form. l t  
deserves serious cons iderat ion espec ia l ly i f  a 
t idy enc losure of sma l l  d i mens ions is req u i red. 

G E N E RAL DATA 
Size (h x w x d) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 x 26.2 x 29.5cm 

Recom mended ampl ifier power per channel 

(for 96dBA per pair at 2 m etres m i n i m um) . .  ( 1 5)-300W 

Recom mended placement . . . . . . . . . . . . . . .  on stand clear of walls 

Freq uency response within ± 3dB (2 m) . . . . . . . . .  57 H z  to 1 7 kHz 

Low frequency rolloff (�dB) at 1 m . . . . . . . . . . . . . . . . . . . . . . . .  5 0 H z  

Voltage sensitivity 

( ref 2.83V, ie: 1 watt i n  8 ohms) at 1 m . . . . . . . . . . . . . .  86.5dB/W 

Approximate maximum sou n d  level  (pair  at 2 m) . . . . . . . . .  1 06 d BA 

Im pedance characteristic ( ease of drive) . . . . . . . . . . . . . .  very good 

Forward response u n iformity . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 

Typical price per pair inc VAT . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  £297 
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Spe n d  or Au d i o  Syste m s  Ltd , U n i t 1 2  Stat i o n  Road l nd. Est ,  H a i l s h a m ,  Sussex BN27 2 E R  Tel  (0323) 843474 

As is our  custom in each succeed ing issue, we 
have taken another  look at a speaker wh ich  has 
estab l ished itself as a long term reference by 
v i rtue of its cons istent ab i l ity to f ight t h ro u g h  to a 
front ran k  pos i t ion  i n  more b l i nd  l iste n i ng tests 
than I care to remem ber. This year's sample is of 
some i nte rest d u e  to two smal l  desig n changes, 
but ne i ther  of th ese, it must be said at the  outset, 
affect the sound very g reatly. One concerns the 
ref lex port wh ich has had its acoust ic  power 
capacity increased by substi tut ing a foam l i n ed 
duct of larger d iameter for the or ig ina l  foam l i ned 
apertu re; the other is the appl icat ion of a l i tt le 
damping to the pleated su rround of the su per
tweeter. 

Fi rst prod uced i n  the late 1 960s and widely 
used s ince as a com pact med i u m  power pro
fess ional  mon i tor, th is ref lexed system has 44 
l i t res of internal vou m e  and uses two ma in  
drivers. The  200 m m  bextrene-cone basS/ m idrange 
of Spendor des ign and man ufactu re covers the 

40 Hz to 3 kHz  range, w h i l e  above 3 k Hz  the  
spec ia l ly  selected Celest ion HF1 300 comes in .  
The f i na l  ha lf octave is augme nted by a 1 9 m m  
p last ic dome u n it .  T h e  p rofess i o n a l  qua l i ty 
crossover has auto- t ra nsformer p rovis ion to 
match the dr iver sens i t iv i t ies on p rod uct ion  test. 

Another Spendor spec ia l  is  the u n usua l ly low 
colorat ion  enclosu re, a costly b i rch  m u lt i -p ly  
carcase heav i ly  dam ped with  b i tu m i nous pads 
and l i n ed with absorpt ive acoustic foam. Both 
front and rear panels  are screwed i nto p lace, and 
far f rom represent ing  a weakn ess these jo ins  are  
i n  fact part of  the  complex bou n da ry cond i t ions  
affect i ng  i nternal  resonance dam p i n g  of  t h e  
enc los u re pane ls. 
La b perfo rmance 
Partly re- measu red for th is  issue, a new ax ia l  
response was p roduced together with d istort ion ,  
sensit iv i ty and room averaged data. 

S t i l l  show i n g  the c h aracte rist ic  m i l d  bass 
response ' h u m p' ,  the revised t u n i ng appears to 
have provided m o re bass extens ion ,  w i th  t h e  
-6 d B  p o i n t  now appea r ing a t  39 H z. Sens i t iv i ty 
was much the same at 83 . 5 d B/W, below average 
for the g roup, and in conj u n ct ion  with the com
parat ively modest peak power capac ity, t h e  
maxi m u m  poss ib le  sou nd level from a pa i r  i s  
l i m ited to aro u n d  9 8 d BA, w i t h  30W a sens ib le  
m i n i m u m  rat i ng. 

As before, exce l l ent pa i r match i n g  was shown, 
wi th  the  axial  response demonstrat i ng a f i ne  
ove ral l ba lan ce. There  a re  t h e  usua l  m i l d  
anomal ies a i  4 kH z  a n d  1 4 kH z, wh ich nonethe
less do not seem to prej u d ice the subjective 
resu lts u n d u ly. 

Possess ing a m i n i m u m  i m pedance of 6 oh ms, 
the BC1 rates as a good a m pl i f ier  load, and was 
easy to dr ive. 

Compar ing the n ew and old 96 d B  d istort ion  
data, above 1 50 Hz t h e  satisfactory performance 
was u nchanged, t hough  the 4.4% 2 nd at 200 H z  
i s  st i l l  more than I l i ke. H owever, below 1 50 Hz and 
down to 60 Hz, 3 rd  harmon ic  has been reduced by 
several orders of m ag n i tude, and 2 n d  has a lso 
benefited. On ba lance t h e  low freq uency d istor
t ion has been reduced to between a half and a 
t h i rd of that found prev iously. As before the  
system happ i ly  to lerated the 1 OO W pu lsed i n p u t  
w i th  l i t t le  com p ress i o n  a n d  no  i ncrease i n  
d istort ion.  

The forward character ist ic responses were 
general ly very good, though  some m isbehavio u r  
was evident aro u n d  the  3 . 4 k H z  crossover reg ion .  
The balance is as before, and the bass reg ion  is 
st i l l  p ro m i n e n t, but with a u n i form t rend  
elsewhere. 

Assessed by room averag i n g  the result  was G E N ERAL DATA 
ve ry prom is ing ,  f i tt i n g +/ -3 d B  l i m i ts above SO H z  Size ( h  x w x d) . . 63 .5  x 2 9 . 5  x 3 0 . 5 c m  

' 1 4 kg a n d  up to 1 6 k H z, a n d  with a f i ne  m i d/treble �:���mended a m p l if ier  power per channe l
trans i t ion. The bass exte ns ion is  c lear enough  ( for 9 6 d BA per pair  at  2 metres m i n i m um) (30)- 1 30W 
and the 30 Hz band is wel l  m a i nta i ned, tend i n g  to Recom mended placement stand, wel l  c lear of wa l ls  

d isg u ise the effect of the  60 H z  prom i n ence in an  Freq uency response wi th in ± 3 d B  (2 ml 44 H z  to 2 0 k H z• 

ove ra l l  gent ly  r i s i ng  baSS trend. Low frequency rol loff ( -6 d B) at t m . . . 3 9 H z  
Voltage sens!t 1v 1ty S o u n d  q u a l ity ( ref 2 .83V, ie: 1 watt in 8 ohms) at 1 m .  . . . . .  83 . 5 d B/W 

Extens ive ly reau d i t ioned, the BC1 demonstrates Approx i m ate maxi m u m  sound level  (pair  at 2 m) . . . . . . . . . .  9 8 d BA 

with  l i t t le  d i f f i cu lty t h at its cont i n u i ng h i g h  I m pedance characteristic ( ease o f  dr ive) . . g ood 

reputat ion  is who l ly  j u st i f i ed. Scor ing  very we l l  Forward response u n iformity . 
. 

very good 

th I .  d . d 
'
t 

'
t 

, . h , Typ1cal pnce per pa1r mc VAT . . . . . . . . . . .  £350 when rev1ewed, now £379 on e IVe SOU n COmpar iSOnS eSp l  e I S rtC e r *depends on precise mike axis 
than average tonal balance (the brighter speakers �-- __ _ __ __ _ __ . . -� 
as a ru le  have the  advantage here) the BC1 was 1 . ··· - - - -- - -.... �=--= - - - · _ · _ _ __ _ • 1 --: 
felt to be a consiste nt ly sm ooth a l l- rou n der. The 1 ods • --. · ._ 

. . · -

_

- - � . . . _ · - · 

t reb le  was c l ear ly favou red d u e  to a lack of the  I --- -.. - - -- · · - · · · ·
- -

usual  cr i t ic isms i n  th is  a rea, a l though some -�- _ _ :- - -- __: __ _ _:� :::::_-:=- � - - - � 
'deaden i ng'  and ' nasal i ty' was noted i n  the m id, --
wh i l e speech was a l i tt le 'chesty' (a /a BBC) . The 

"" fit' · :

_ -�--bass was somewhat deeper  and c learer than  so - · - - · -
- · 

-
· . 1': 

before, and the overload l i m i t  was l i tt le  changed ;?' . --_ � �Y- - . · 

_ 
. • 

at around  1 00-1 5 0 W. 
__ '--- - - - - T ·· -

F i rmly p laced u p  with  t h e  leaders on stereo R70f -
= · . 

- - ·. · 

- -

- - -

prog ram m e, the B C 1  showed exce l lent  tonal  
in

e erence smewa ve response ( 1  m on axis, 2. 8 3  V 

balance transparency and depth in the m idrange, put shows sensttt vtty) 
. 

without the usua l  e m p h as is  or exaggerat ions. _20 !r i I - -[- L i l I !  _j :::-J-.1=. 1-ij; -: 
Good bass extens ion was apparent,  though i 1 r - - ! ! J 1  _ - _:::J=--1:-Tlf - _ i 
fran kly the  bass was of a m i ld ly ' leaden' qua l ity as i ' _ i =- . ' 1 � -1-=:' '=' - 1 it; , we l l  as somewhat excess ive, part icu lar ly at h i g h  -30 !. ' r i .• -': l ' ; -__ =--1"- ,_ �' -' 
vol u m e  leve ls. Th is  speaker p roved more fa i th fu l  

"" 
I ·· :  1 - 1'-=-'-+- tH. .::. -�-- =W 

to i n t r i n s i c  prog ra m m e  ba lance and  tona l  t-� j����!r-�-����IH:i�-�a������-iR.��j d iffe rences than a l m ost any ot her  model  we tr ied --< o  
: j i 

- the  ha l lm ark of a t rue mon itor. 
-,;o � - I � �=f:til= 

S u m m a ry Harmontc dtstorttons. s olid 3 rd 9 6  dB, dotted 2 n d  
The h i g h  subjective ran king  a n d  genera l  atta i n- 9 6 dB, dashed 3 rd 90 dB, chain- dashed 2 nd 90 d8, 
ment  merits Best Buy c lassif icat ion,  part icu larly ·l j_l i n · terms of the st i l l  u n riva l led mid and treb le  

3 "  1 performance for the  price. However it is n ot ohms -- f-----1---t+ ---if-----\-t--+-t-1.---+---
without its fau lts, and the  prospective p u rchaser 
shou ld  bear i n  mind that by recent standards the 
BC1 leaves someth i n g  to be desi red i n  terms of 
bass neut ra l i ty and damp i ng,  as wel l  as i n  overa l l  
power h a n d l i n g  and  sens i t iv i ty. 

4 I ·� 

20 Hz )() 100 200 � lk 2k  5k JOk 20k 
Impedance (mod Z). --------:--��� ---,---r---: -

' ' r 
I 

I . I I � - -- ----t--·- . 

20 Hz 
I I J j �-- -�L ___ -- -· -
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- J 

500 lk 
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Forward characteristic response (%- octave @ 2 m, solid axial, thick- dash 30° horiz., thin dash 4 5o 
horiz., do tted 1 5 °  vert.). 
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Spendor Audio Systems Ltd . .  U nit 1 2  Station Road Industria l  E state. 
Ha i l sham, Sussex BN27 2 E R. Tel (03 2 3 )  843474 

First seen  in  prototype form early last year, the 
SA3 was designed in response to a requirement for 
a high sound level  alternative to the BCI for use in  
broadcast monitoring in West  Germany. and is s t i l l  
a rarity i n  UK shops. Spendor possessed the 
necessary technology to produce a wide frequency 
range 305 mm bextrene cone driver capable of .the 
required acoustic power, and this design was 
further developed for use in the SA3 .  working up 
to 2 kHz. The range above is  covered by a high 
power 34mm soft dome tweeter, a recently refined 
model from Audax. 

The l arge 1 20 l i tre enclosure i s  intended for 
stand mounting and is fi tted with a minimal 
diffraction foam gri l le .  The system i s  reflex loaded 
by a large 80mm diameter short duct port. This 
review essential ly covers the active prototype 
version which employs a I OOW bass and SOW 
treble ampl ifier with an electronic crossover. the 

e lectronics  bui l t  in to a removable tray at the rear ot 
the speaker. A passive version of very s imi lar  
performance i s  a lso available at around £890 
a pair. Possess ing a nomina l  88-89dB/ W  sens iti
vi ty, it can be updated to active drive at a later date. 

Lab results 
A low -6 dB point  of 3 3 Hz was charted showing 
the bass e xtension expected of such a l arge 
loudspe aker. The powe r headroom sett ings 
showed that a high maximum level  of 1 1  OdBA 
shou ld be avai l able from a pair under  norm a l  
conditions ( and working on a n  estimated 200 W 
programme handl ing capacity for the pass ive 
version, this should be capable of I 08dBA but 
without the s izeable subjective overload headroom 
of the active model) .  

The distortion at 96dB I m was j udged e xce l lent, 
with admirably low levels of third harmonic .  Whi le  
not strictly applicable, the pulsed d is tortion test 
was tried at two sound levels ,  namely I 08dB and 
9 8 dB. At the former no distortion was detected 
although a s ignificant 0 .6dB compression was 
measured at 5 kHz and a negligible 0. 1 dB  compres
sion at 5 00 Hz. Reducing the s.p. L to 9 8 d B  gave a 
minimal  5 kHz  compress ion of 0 . 1 dB.  

On axis  at I m the response on the s inewave met 
close ± 2 . 5 dB l im its from 3 5 Hz to 1 6 kHz. A touch 
of depression in  the pre sence band, 1 . 5-2 .6 kHz, 
was apparent and was consistent in  the 2m y,_ 
octave characteristic, but a remarkable feature was 
the very good integration exhibited by th is  model 
despite the use of a 305 mm bass unit, the 
diffraction slot i n  front of the latter bel ieved to be 
partia l ly  responsible for this  performance. How
ever the upper treble did fall off a l ittle earl ier than 
usual at 30° of ax i s, due to the tweeter' s larger than 
usual radiating d iameter. 

Sound quality 
Rated as very good throughout the l i stening tests 
the prototype SA3 confirmed its pedigree. A trace 
of mid ' richness' - almost · plummy' effect - was 
noted, but th.: general accuracy and balance versus 
l ive sounds was highly rated. In our room the 60--
80Hz range seemed a little heavy, but the bass was 
well differentiated and e xtended, as well as 
powerful and free of spurious noises. 

Stereo imaging was very good, with high l ateral 
precision and good depth ranging. E xperience 
showed us that imaging continued to improve with 
distance, and we regard 3 . 5  metres as  about the 

c l osest a l i s tener should siL The treble was 
e xcept iona l ly  sweet, c lear and transparent, whi le  
the m idrange set high standards in terms of 
coloration and accuracy of balance.  

S u m mary 
Jo i n i ng  that select group of accurate high perform
ance systems. this fine and powerful loudspeaker 
in tended for profess ional  duties wil l .  I am sure, find 
�;real favour on the domestic market as well .  
W h i l e  in  objective te rms  it does not quite possess 
the same midrange subtlety as the BCI. the system 
offers greater power hand l ing. extended bass,  
superb dynamics.  and a top-class treble .  Voicecj 
and balanced in the conscient ious Spendor tradi
tion, i t  i s  v i rtua l ly  handcrafted throughout and is 
highly recommended.

Production mode l s  i n  both active and passive 
configurat ions were auditioned just  before press 
date .  and these more than confirmed the excep
tional promise i ndicated by the  pre- production 
samples which we had ful l y  assessed. 

I H cm( inches )  

Wc •ght  4 1  ( 90 )  kgi lhs )  
Recommended ampl ifier  power per channe l  

( for 96dBA per pa i r  at 2 metres m in imum ) .  
Recommended pl acement 
Frequency response within ± 3 d8 ( 2 m ) .  
Lo w  freq uency rol loff ( -6d8)  a t  I m 

Voltage sensitivity ( rcf 2 . 8 3  V, ie 1 watt in 8 otuns) at I m 
88/89 dB/W passive* 

Appro x i m a te max imum sound leve l  ( pa i r  at 2 m )  1 1  OdBA 
Di stortion ( 9 6 d B  at I m ) .  
Dis tortion { I  O O W  peak)  
I mpedance character ist ic ( case of drive ) .  act ive 
rorward response un i forrnitv 
Typical pr ice per  pair  

20 Hz 50 100 200 500 

Update 
Prices were anticipated at the t ime of review as £ 1 65 6  
(active) and £890 (passive - not  tested . Prices were  
confirmed as  £ 1 725 (active) and £966 (passive) both  
inclusive of V AT. 

Top: Freq uencr response. I m sinerra r·e. plus 2 nd (so lid) a n d  
3 rd ( dash ed) h a r m o n ic disrorriu n '" 96dB 
Bollom: Frequency respon se. 2 m  1.?- octa ve G l'eraged (so lid 
axial: rhick dashed, 30 h u riz o n ra l: r h in dashed, 45 h o ri
zon ral: dolled. 1 5  rerrica /). 
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Wharfedale Loudspeakers Ltd, Highfield Road, Idle, Bradford BD10 8SF Tel (0274) 611131 

Previously reviewed, the 'Mk 1' 108 showed 
promise but possessed significant flaws which 
barred it from recommendation. it has since been 
extensively revised, and now has an improved 
frequency response in the mid band, and a revised 
mounting for the treble unit (which puts it on the 
front panel rather than down an absorbent pit as 
was previously the case). Bass extension has 
been increased, while the sensitivity is reduced 
by 2.5dB. 

This is a 30 litre enclosure reflex-loaded by a 
substantial 80mm diameter/130mm deep ducted 
port; the duct resonance occurs at 47 Hz, and the 
main driver resonance at 68Hz. The 6-element 
crossover includes one resistor plus a variable 
treble control on the front panel. With the latter 
set to the nominal '0' or flat position, the treble 
was considered to be excessive (this was found 
with all the Wharfedales we tested); in our view a 
'1 0-11 o'clock' position gave the best results. 

Built on a substantial rectangular casting, the 

200mm bass/mid unit was fitted with a Wharfedale 
mineral filled (talc) polypropylene cone and a 
generous magnet. The chipboard enclosure 
panels were finely veneered in real walnut, and 
damped internally by bituminous cladding. A top 
grade acoustic foam provides volume absorption. 
However the grille was less desirable, placing 
significant side panels near the tweeter and 
worsening the diffraction properties of the en
closure. Not shown on the printed graph, the 
grille's removal improved the smoothness of the 
treble between 6kHz and 14kHz on the sinewave 
reference, and also gave better image focus in 
the upper frequencies. Fortunately the speaker 
looks quite presentable without the grille in 
position. 
Lab performance 
Charted at 1 m on axis (with grille), the family of 
curves illustn�te the settings of the treble output 
control from '7' to '3 o'clock', with '12' at an 
indicated flat. Above 150Hz this speaker was 
pretty smooth and well balanced, and better still 
with the grille removed. The reduced sensitivity 
resulted in more bass excess than before, namely 
a 4dB lift at 100Hz. The low frequency cutoff is 
lowered to -6dB, 40Hz, which is a good exten
sion for the volume. 

At 2 m the characteristic response showed an 
axial curve integration that was marginally less 
favourable, although the general uniformity was 
laterally good. The vertical axis was less promising, 
with 15° above showing a peak/trough effect of 
moderate severity between 2kHz and 6kHz. 

The room average response was rather 
prominent in the bass, which is caused by 
coincidence of speaker excess and room mode 
maximum. Good output was still present at 
40Hz, while above 500Hz the forward trend was 
quite favourable. Still it might be difficult to 
escape subjectively from the general excess of 
bass. 

A minor fault was shown on the distortion 
graphs at 230Hz, whereby the manufacturer 
had inadequately tightened the bass unit screws 
resulting in a resonance; on re-adjustment this 
particular feature subsided. The chart was 
dominated by fairly innocuous 2nd harmonic 
distortion at the 1-2% level, with 3rd harmonic 
rather less at 0.3-0.6%. At 50Hz 2nd and 3rd 
were equal at 5.0%, which is a reasonable value. 
Little change occurred in distortion on the 1 OOW 
pulsed test, but some compression was noted at 
500Hz. With an impedance characteristic com
fortably meeting the 8 ohm standard, and with 
mild reactive effects, the 108 was judged a very 
good amplifier load. 

Sound quality 
Capable of sustaining up to 150W peak pro
gramme on electric bass guitar and with a good 
result on the � OOW pulsed test, a 1 SOW maximum 
power rating was suggested, with 20W as a 
sensible minimum. Fairly high sound levels of 
103dBA were possible from a pair. 

Despite a fully recognised and acknowledged 
bass prominence, the listening panel thought so 
highly of the rest of the frequency range that 
consistently high marks were awarded. lt scored 
well on the live sound comparisons, appearing 
comparatively neutral and notably transparent, 
with a convincing manner. Slight sibilance and 
'boxiness' were also noted, with a 'chesty' effect 
on speech. 

On the stereo programme the bass extension 
was appreciated despite the upper bass richness, 
and aside from a rather'slow' bass character, this 
model seemed to be comparatively free of vices. 
Stereo image quality was well above average 
with good precision (especially with the grille off) 
as well as promising depth. Although mild 'plummy' 
and 'boxy' effects were noted, these were not 
serious. 
Summary 
Though the new TSR1 08 has a lower sensitivity 
and the bass is less even and well defined, it 
offers a near monitor class standard of mid and 
treble quality at an attractive price, and must be 
one of Wharfedale's best yet in terms of its 
overall sound quality. Easy to drive, well finished 
in natural veneer, and capable of decent sound 
levels, the 108 moves into the Best Buy class in 
its latest Mk 11 version. 

GENERAL DATA 
Size (h x w x d). 

Weight. 

Recommended amplifier power per channel 

{for 96dBA per pair at 2 metres minimum) . (20}--150W 

Recommended placement. open stand clear of walls 

Frequency response within± 3d8 (2m) . 130Hz to 18kHz 

Low frequency roll off ( -6d8) at 1 m. . . 40Hz 

Voltage sensitivity 

(ref 2.83V, le: 1 watt in 8 ohms) at 1 m .  85.5d8/W 

Approximate maximum sound level (pair at 2m). .103dBA 

Impedance characteristic (ease of drive).. . very good 

Forward response uniformity ............... very good (grille ofO 

Typical price per pair inc VAT .. .......... £240 when reviewed, now £270 

I 10dB 
I 

Forward characteristic response (113-octave @ 
2 m, dotted 15' vert., small dash 30' lateral, long 
d'1"1a 
10dB · -· -·-·· ' · - ..,..... -I � "- _; � -� . - � 
I 
c - --�����=��}-�� 

Averaged forward characteristic response in room 
at listening position. 
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Reference sinewa ve response (1 m on axis, 2.83 V 
input shows sensitivity) (dashing corrects for 
chamber LF, dotting shows response variations 
of treble control). 
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20Hz 50Hz 100Hz 200Hz 500Hz 1kHz 2kHz 5kHz 10kHz 20k 
Impedance (mod Z). 
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A relatively compact loudspeaker that can 
be used on stands or on a substantial open 
shelf, it is very sturdily constructed. While 
tests were conducted with the controls set 
'level', we subsequently came to the 
conclusion that the 'I 0 o'clock' position for 
the mid control gives the most pleasing 
balance, and that the listener should be on the 
mid axis, as an above axis position imparts a 
re�ponse suckout in the presence region. 

Technical details 
A sealed box design, a 300mm bass driver 
Jperates up to 500Hz crossing over to a 85mm 
beryllium-dome mid unit with a hollow pole 
piece and an absorbent chamber. At 6kHz 
another beryllium driver takes over -a 30mm 
unit with a phase correcting assembly. 

Lab results 
Pair matching was excellent at 0.5dB up to 
12kHz, and within ldB beyond. A high 
(particularly for a sealed box design) 90dB 
sensitivity was recorded, with the -6dB LF 
point at an early 50Hz, despite the system 
resonance being placed at 40Hz. (This proves 
that the low frequency end is overdamped. and 
permits bass lift to be applied.) 

A minimum impedance of 4.8 ohms was 
recorded at 120Hz, the typical value being 6, 
and with low reactive effects the system gained 
an 'average' loading classification. Above 
200Hz the distortion on the third harmonic 
readings was below thre�hold. lt rose gently at 
the lower frequencies lo a still fine 0.60Jo at 
lOOHz, 1.20Jo at 50Hz and a maximum of 30Jo 
at 30Hz. 

The I metre sine wave response was very 
even from 60Hz to 16kHz, but showed a mild 
mid prominence (this controlled by the 10 
o'clock mid setting), with the early but slow 
low frequency rolloff clearly visible. 

Out at 2 metres the 10° above response 
showed why the mid unit should be at ear 
level, or at least angled towards it. A mild 
hump at 300Hz was visible on axis, together 
with a slightly prominent 500Hz to 12kHz 
range. The HF was uniform to 16kHz, rolling 
off slowly beyond, but on the 30° lateral axis, 
the uniformity was fine, showing excellent 
integration in this plane. 
Sound quality 
The NSJOOOM matched its previous high 
quality ranking, even if it has not achieved 
quite the same level of commendation. Overall 
a 'very good ' sound quality was denoted, 
going a long way towards justifying the high 
price. 

It performed best on the live sound com
parisons, reaching a high 107dBA, and accept
ing a 500W peak input without audible 
breakup. It showed excellent power handling 
on electric bass guitar, with up to 7 5 watts 
average tolerated without distortion, and while 
the bass character was lacking some warmth 
on the ' E '  string, an even and powerful output 
was obtained. The mild colorations noted 
were 'dull', 'hard', 'tizz', and 'middy', 
together with a 'thin' balance. 

Scoring 'above average' on the stereo 
sessions, this Yamaha exhibited fine imaging 

-· "oa NSlDOO� 
(revised and reprinted) " � 

and cxcellcrn rendition of musical detail. Some 
panelists were sensitive to a mid prominent 
hardness and brittleness which is a known 

tcature of the NSIOOOM, and cannot be whollv 
alleviated by adjusting the mid control. 
Colorations were more readily perceived under 
these conditions, and included mild 'cup', 
·nasal'. 'hard' and 'presence dull' effects, with 
slight 'tube' and 'fizz' comments also apparent. 
One panelist felt that it might prove fatiguing. 
Summary 

below: averaged frequency response at 2m (solid 
curve on axis, dotted curve I oo vertical, dashed 
curve 300 horizontal) vertical scale ldB/div. 

The NSIOOOM is clearly a fine if expensive 
loudspeaker. It gains a recommendation despite 
its price, but with some reservations concerning 
its potential hardness and fatiguing properties
not severe, but sufficient to excite comment by 
one or two panelists. It can offer high volumes, 
with very clean if overdamped bass. and is both 
beautifully engineered and constructed. 

S1ze. 6 7.5(26.5) H: 37. 5(14. 7 )  W: 32.6 ( 12.8 ) D: cm( inches) 
Weight 31(6 8.2 ) kgObs) 
Recommended amplifier power per channel (for 96 dBA per pair at 2 
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metres minimum) . 20 to 200W 10 I / I\ I / . \ 
Recommended placement . . high or tilted stand 
Frequency response within ±3dB at (2m). . ... 8 0Hz to 16kHz 
Low frequency roll off ( -6dB) at (I m) . . . 50Hz 
Voltage sensitivity (ref 2.83V. ie: I watt in 8 ohms) . 90dB at I m 
Approximate maximum sound level (pair at 2 metres) .. 107dBA • 
Third harmonic dis10nion (96d8 at 1 metre) excellent 
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Impedance characteristic (ease of drive) . average 332oHz 50"'1 ,00..,, 200..,, 500"'1 ��M1 2t.M1 !>kM, lO.Mr 2()1..Mr 
Forward response uniform;ty. V. good* (see text) below: averaged frequency response at 2m (solid 
Typical price per pair . . ... £550 when reviewed, now £620 curve on axis, dotted curve I oo vertical, dashed 

curve 300 h,.orizontal) vertical scale I dB/div. 
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ARE HI·FI
SPECIFICATIONS

JUST ANOTHER FORM
OF DISTORTION? 

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

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

As our reviews have shown, A&R equipment transcends specifi

cations. Take the time to listen to A&R. You'll find it well worthwhile. 

Return the coupon to receive copies of our reviews, data sheets 
and dealer lists. 
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Castle 
Chateau Castillo SchloB Castell 3atnok 

Loudspeakers of Quality 
A Best Buy in Any Language 

Castle 
I ;., I Acoustics Limited 

Short bank Road, Skipton, North Yorkshire. 8023 2TT. England. 
Telephone: Skipton (STD 0756) 5333/4 
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TUNERS:
FACTS FOR

BUYING AND
SETTING UP 

l t  has b e e n  q u ite a t i m e  s i nce Hi- Fi 
Choice l oo ke d  at t u n e rs a n d  so rat h e r  
t h a n  re pr i n t  o u t- of- d ate m ate r i a l  i t  
has b e e n  dec ided to p u l l  tog e t h e r  a 
l i st of reco m m e n d e d  separate t u n e rs 
wit h  b r i ef co m m e nts o n  m e as u re
m e n ts a n d  l iste n i ng tests from t h e  
t u n e rs tested a s  a p a rt o f  Hi- Fi Choice 
Receivers (Tuners& Amplifiers) I s s u e  
N o. 1 9  a n d  from Sys tems- Ra cks a n d  
Minis i ss u e  N o. 2 7. W i t h  t h e  t u rnove r 
of Ja pa n ese e l ectro n ics n ow co m i ng 
wi t h  a g r i m 9  m o n t h  reg u larity you wi l l  
n ot f i n d  m a n y  Ori e nta l  p rod ucts 
a m o n g  t h i s  l i st of ' staye rs'. T h o u g h to 
h e l p  the p rospect i ve c u sto m e r  to 
d raw u p  a shortl ist conta i n i ng enough 
prod u cts f rom th is  g u i d e  i t  h as b e e n  
dec i d ed to m e n t i o n  br ief ly  t h ose 
t u n e rs that d i d  we l l  but a re n ow 
known to h ave b e e n  re p laced. T h e  
benefit h ere is hopefu l ly that the manu
factu re rs wi l l  n ot have ser iously down
g rad ed t h e i r  prod u cts a n d  t h at l ast 
year's m odel  may have u n de rgone o n ly 
s i m p l e  cosmet ic  c h a n g es to beco m e  
t h i s  yea r' s, a n d  a l s o  t h at a n y  b uye r 
wis h i n g  to p i c k  u p  a barg a i n m ay yet 
f i n d  l ast year' s  m o d e l  at a te m pt i n g  
d i scou nt. W h e re we h ave b e e n  u n a
b l e  to m a ke f i rm reco m m e n dat i o n s  I 
wo u l d  state t h at a u d i t i o n i ng i s  esse n
t i a l ,  prefera b l y  o n  the aeri a l  i n tstal l e d  
i n  yo u r  h o m e  rat h e r  t h a n  o n  a n y  s h o p  
r i g .  I f  a u d i t i o n i ng ca n n ot be arra n g ed 
t h e n  d o  not  b u y, or rea l i se t h at yo u r  
p u rc h ase wi l l  b e  a g a m b l e. 

Rad i o  broadca sts 
To tra n s m i t  m u s i c  t h ro u g h  t h e  a i r  a n  
a u d i o  s i g n a l  i s  m a d e  t h ro u g h  t h e  a i r  
a n  a u d i o  s i g n a l  is  m a d e  t o  r i d e  p i g g y
back o n  a rad i o  wave. Th ere a re two 
ways in wh i c h  t h e  s i g n a l  can be 
e n c o d e d  o n  a rad i o  wave itse l f  is  
c h a n g e d  ( m od u l ated)  acco rd i ng to 
the fre q u e n cy of the a u d i o  s i g n a l 
t h is  is kn own as frequency modula
tion or FM. Th e ot h e r  syste m  is 
amplitude mo dula tion or AM wh e re 
t h e  rad i o  wave vari es i ts st re n g t h  i n  
t i m e  t o  t h e  a u d i o  freq u e n c i es. 

Take t h e  FM t ra n s m i ss i o n  f i rst. T h e  
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F M  t ra n s m itter  ope rates about  a 
n o m i n a l  carr i e r  freq u e n cy u p o n  
w h i c h  t h e  a u d i o  s i g n a l  r i d e s  T h e  f re
q u e n cy o r  p i t c h  of  the aud io s i g n a l  is  
re p resented by t h e  rate of c h a n g e  i n  
f req u e n cy of t h e  ca rri e r, w h i c h  a l so 
ca rri es a u d i o  a m p l i t u d e  i mformat i o n, 
re p rese nted as t h e  a m o u n t  of f re
q u e ncy va r iat i o n. T h e  benef i t  h e re is  
t h at t h e  a u d i o  s i g n a l  i s  n ot affected by 
c h a n g es in  the rad i o  s i g n a l  stre n g t h  
a n d  c o m e s  f r e e  of bac kg ro u n d  n o ise 
l i m itat i o n s  a n d  i n terf e re nce i n h e re n t  
i n  A M  b roadcast i n g  w h e re t h e  
a m p l i t u d e, i nt e n s i ty o r stre n g t h  o f  t h e  
rad i o  s i g n a l  i s  u s e d  to e n code t h e  
a u d i o  s ig n a l .  F M  b roadcast i n g  i s  t h u s 
capab l e  of h a n d l i n g h ig h  q u a l ity 
s i g n a l s  of wide freq u e ncy ran g e  a n d  
w i d e  dyna m i c  ra nge.  

F M  b roadcast i n g  a lso offe rs the 
pote n t i a l  to t ra n s m i t  stereo i nforma
t i o n  by b roadcast i n g  t h e  s u m  of t h e  
l eft a n d  ri g ht c h a n n e l  s ig n a l s, a n d  
b roadcast i n g  t h e  d iffere n t  s i g n a l  o f  
t h e  l eft a n d  r ig h t  c h a n n e l s  e n coded 
o n  a 3 8 k H z  s u bcarr i e r. Th is  g ives
good m o n o  com pati b i l i ty but e n a b l es 
a stereo decoder  to d o  a b i t  of add i ng 
a n d  s u bt ract i n g  to c o m e  u p  w i t h  
separate l eft a n d  rig h t  chan ne l  sig nals 
for  ste reo. 

( Fo r  t h ose wh o n e e d  to k n o w  a b i t  
more, t h e  stereo i nformation is  broad
cast as an a m p l i t u d e  m od u l a t i o n  of 
t h e  FM rad i o  wave w i t h  t h e  3 8 k H z  
s u bcarr i e r  s u p p ressed to g ive m o re 
roo m  for  t h e  s u m  s i g n a l. I nstead a 
p i lot  t o n e  of 1 9 k H z  i s  t ra n s m i tted 
which enables the t u n e r  to reconstruct 
the s u bcarri e r ( 1  9 x 2) to g et at t h e  d if
fere n c e  s i g n a l . )  

F M  b roadcast i n g  has i ts p ro b l e m s  
t h o u g h ,  a s  t h ose rea d e rs w h o  l ive i n  
Wales o r  Scot l a n d  w i l l  k n ow; i ts  h i g h  
freq u e ncy waves d o n ' t  t rave l far  
(about  60 m i l es) a n d  d o n't  g o  ro u nd 
h i l l s  too we l l  req u i r i n g  a c h a i n  of m a i n 
t ra n s m itters a n d  re peater stat i o n s  to 
g ive U K -wide coverage of  FM stereo. 

AM b roadcast i ng i n  t h e  U K  is s p l i t  
between two wavebands, the M ed i u m  
waveb a n d  a n d  t h e  L o n g  waveband. 

M ed i u m  wave t rave l s  wel l  but is  
p ro n e  to at m os p h e r ic  a n d  l oca l  e l ec
tr ica l  i n terfe re nce,  t h e  q u a l i ty of 
s i g n a l  t h at can be e n coded is ve ry 
l i m ited too. L o n g  wave t rave ls  bett e r  
a n d  i s  a l ess p o p u l ated waveband. 
Lo n g  wave t ra n s m iss i o n  is u sed 
m a i n l y  i n  t h e  U K a n d  E u ro pe a n d  aft e r  
rece n t  i nt e r n at i o n a l l y-ag re ed wave
l e n g t h  c h a n ges (to m i n i m i se after
h o u rs i nt e rf e re n ce) it h as beco m e  
essential  t o  have a Long wave receiver 
i f  o n e  is to l i st e n  to Rad i o  4 U K  from 
t h e  B BC. 

Aerials 
C l e a r l y  each wave b a n d  has its own 
s h a p e  a n d  sty l e  of  a n te n n a  o r  aeri a l .  
M ed i u m  a n d  Lo n g  wave rec e pt i o n  
c a n  be ac h i eved by u s i n g  a fe rr ite rod 
w i t h  t u n i n g  co i ls  attac h e d  to i t - t h i s  is 
t h e  bar aer ia l  f i tted to t h e  bac k of 
t u n e rs. T h i s  s h o u l d  be f ree to swive l 
a b o u t  to h e l p  g et t h e  best s i g n a l  a n d  
m i n i m i se i n terf e re n ce. 

FM aer ia ls  h ave i n  my expe r ie nce 
b e e n  the cause of m o re pro b l e m s  
w i t h  h i - f i  t h a n  a l m ost a l l  t h e  ot h e r  h i - f i  
worr ies p u t  toget h e r. You can't  b u y  a 
' best' a e r i a l  because too m uc h  s i g n a l  
i s  ofte n worse t h a n  t o o  l i tt l e. You 
n e e d  a n  aer ia l  t h at i s  s u i ted to t h e  
speci f ic  recept i o n  c o n d i t i o n s  l oc a l  t o  
t h e  t u n e r. H owever we l l  m e a n i n g  t h e  
advice f ro m  a s h o p  i n  G l asto n b u ry, i t  
i s  of l i tt l e  h e l p  to t h e  g uy i n sta l l i n g  a n  
a e r i a l  i n  Bradf o rd .  Local  h e l p  a n d  
l ocal  k n o w l e d g e  o f  t h e  c o m pass 
bea r i n g  of t ra n s m itte rs a n d  of m u l 
t i pat h c o n d i t i o n s  is esse n t i a l. (Mul
tipa th is wh e re t h e  F M  s i g n a l  reac h es 
yo u r  a e r i a l  afte r  b e i n g  b o u nced off 
d iffere nt l a rg e  objects bot h n ear a n d  
far- h i l ls, b l ocks o f  f l ats, e v e n  a i rcraft 
can ref l ect t h e  s i g n a l .) 

T h e  ba l a n ced 300 o h m  sockets o n  
t h e  t u n e r  a re f o r  t h e  con n ecti o n  o f  a 
w i re d i po l e  aer ia l .  These a e r i a l s  are 
f req u e n t l y  u ns u itab l e  for h i ss-free 
stereo recept ion .  The 75 o h m  u n balan
ced sockets o r  term i na l s  o n  the t u n e r  
are f o r  t h e  co n n ect i o n  o f  coax i a l  
a e r i a l  l ead ( l i ke TV a e r i a l  w i re) a n d  a 



rea l  aer ia l .  You can b u y  ' b a l u n s' 
t ra n sf o r m e rs to co n n ect 7 5 o h m  
u n ba l a n ce feeds to 300 o h m  ba lan
ced i n puts and v ice versa if  n ecessary. 
The a e r i a l  s h o u l d  be m o u n ted h i g h  
a n d  s h o u l d  be a l ig ne d  o nto t h e  com
pass beari ng of  the strongest t ransmit
ter, s igna l  strength s h o u l d  be checked 
as s h o u l d  a n y  m u l t i  path s i g n a l s  com
ing down t h e  l ead. Profess i o n a l  
i n stal l a t i o n  a n d  a l i g n m e n t  of a n  F M  
roof aerial  com m o n ly costs o n l y  £30. 

M a n y  p e o p l e  h ave never  h e a rd F M  
stereo a s  i t  s h o u l d  be. R e m e m be r  
t h at a ste reo t ra n s m iss i o n  n eeds t e n  
t i m e s  m o re s i g n a l  to h a v e  t h e  sa m e  
backg ro u n d  h iss a s  a m o n o  s i g n a l . A 
g ood a e r i a l  p rope r ly i n sta l l e d  is t h e  
o n l y  way to p rov ide t h is;  TV a e r i a l s, 
coat hangers, ' rabbit  ears' and d i poles 
wi res are n ot rea l l y  s u itab l e. A t u n e r  i s  
o n l y  as g ood a s  i ts a e r i a l . 

Features 
A t u n i n g  k n o b  w i t h  f lywh e e l  a n d  a 
l o n g  i l l u m i n ated t u n i n g  sca l e  w i t h  
po i n te r are t h e  m ost c o m m o n  fea
t u res. S o m e  tune rs h owever h ave a n  
L E D  o r s i m i l a r d i g i ta l  d is p l ay. T h i s  can 
be o n e  of two t h i n g s, a d ig i ta l  read o u t  
of t h e t u n e d  freq u e n cy, o r  t h e  read i ng 
from a t r u e  d ig i ta l ly syn t h esised 
t u n e r  f ront- e n d. Don't  pay f o r  t h e  l at
t e r  if  you a re g ett i n g  t h e  f o rm e r. 
Th o u g h  t h ese d i g i ta l  sca l es are 
i m p ressive many a re m o re con
ve n i e n t  for  the m a n ufact u re r  t h a n  
t h ey a re for  t h e  u s e r  ( a n d  fa m i l y) 
u n l ess t h ey re m e m be r  rad i o  stat i o n s  
a s  t h e y  wo u l d  t e l e p h o n e  n u m be rs 
rat h e r  t h a n  ' u p  t h e  l eft of t h e  scal e' .  
Preset t u n i ng is  conve n i e n t  o nce t h e  
i n i t i a l  t u n i ng is  secu red t h ro u g h  
s o m e  m a n u fact u re rs s p o i l t h e  s i m
p l ic ity of preset with over-sop h i st icated 
wave band switch ing or a u t o  sca n
n i ng .  

S o m e  a i d s  a re n o r m a l l y  p rov ided 
for  acc u rate t u n i ng ,  a l m ost a l ways a 
centre- t u n e  m e t e r  o r  L E D  d is p l ay 
s h owi n g  w h e n  t h e  stat i o n  i s  t u n ed 
bang on .  A s i g n a l  stre n g t h  m e t e r  i s  
l e s s  often fo u n d b u t t h i s g i ves a n  i d e a  
o f  how stro n g  a stat i o n  i s  a n d  w h et h e r  
i t  wi l l  be a b l e  to b e  rece ived i n  n o i se
free ste reo. M a n y  of t h ese m e t e rs are 
j u st so m a n y  wasted L E Ds as 
m anufact u re rs c h oose i n a p p ro p riate 
s e n s i t i v i t i es. 

T h e re a re o t h e r  feat u res w h i c h  
h e l p  w i t h  t u n i ng .  M ost t u n e rs a n d  
rece i ve rs a r e  n owadays f i t ted w i t h  a n  
A FC (Automat ic  F req u e n cy C o n t ro l) 
w h i c h  h o l d s  a stat i o n  o nce se l ected. 
I f  you a re t ry i n g  to rece ive a weak sta
t i on very c l ose to a stro n g  o n e  you 
m ay h ave to d isab l e  t h e  AFC as i t  w i l l  
n o rm a l l y  l o c k  o n t o  t h e  stro n g est 
s i g n a l  in the v i c i n ity of yo u r  t u n i n g .  
T h e  FM m ute featu re cuts out i ntersta
t i on n o ise by s u p p ress i n g  t h e  t u n e r's 
front  e n d  o u t p u t  if it is not rece i v i n g  a 
stro n g  e n o u g h s i g n a l . T h i s  s h o u l d  c u t  
out  n o ise betwe e n  stat i o n s  i f  co rrec
tly a l i g n e d  but ag a i n  may h ave to be 
switc h ed out to rece ive weak sta
t ions on or  near its t h reshold strength. 

Some t u n e rs, ofte n the more expe n
sive m od e ls,  offe r variable selectivity 
with ' w i d e' a n d  ' n o rm a l '  pos i t i o n s  
w h i c h  can h e l p  k e e p  away i nt e r
fere n c e  p ro b l e m s  from adjace n t  
c h a n n e l s  b u t  i s  t h u s  o f  m o re i n t e rest 
to the D X - i n g  e n t h u s i ast (OX i s  t h e  
j a rg o n  t e r m  f o r  l o n g  d ista n c e  rad i o  
rece p t i o n) .  

One com m o n  fac i l i ty i s  ca l l ed t h e  
F M  hi-ble n d  w h i c h  e n a b l e s  t h e  i rr i ta
t ion val u e  of n oisy stereo to be red uced 
w i t h o u t  l o s i n g  ste re o  separat i o n  by 
p rog ress i v e l y  b l e n d i n g  t h e  stereo 
h i g h  f req u e n c i es, w h e re a l l  the h i ss 
i s, tog e t h e r  i n to a q u i et m o n o  s i g n al .  

A n  output  l e ve l  c o n t ro l  i s  a usef u l  
featu re i f  y o u  wa n t  t o  b e  a b l e  t o  
switch f ro m  rad i o  t o  d isc t o  tape o r  
cassette w i t h o u t  h av i n g  to c h a n g e  
t h e  vo l u m e  c o n t r o l  sett i ng .  
Performance 

Sensitivity s h ows h ow we l l  t h e  t u n e r  
wi l l  p i c k  u p  wea k stat i o n s  a b ove a 
c e rta i n  backg ro u n d  n o ise. it is a 
meas u re of the aerial  strength req u i red 
to s u p p ress t h e  bac kg ro u n d  n o ise a 
c e rta i n  way b e l ow t h e  s i g n al .  F ig u res 
a re q u oted for  both m o n o  at 3 0 d B 
s i g n a l  n o i s e  a n d  f o r  m o n o  a n d  stereo 
at 5 0  dB s i g n a l  to n o ise.  The lower t h e  
f i g ure t h e  better t h e  t u n e r. 

Limiting. W h e n  d i ffe re nt  stat i o n s  a re 
rec e i ved at d i ff e re n t  s i g n a l  stre n g t h s, 
to avo i d  t h e  u s e r  havi n g  to adj ust h is 
vo l u m e contro l  to co pe, t h e  t u n e r  car
r ies t h i s  o u t  with  a l i m i t i ng c i rc u i t  
w h i c h  keeps t h e  t u n e r's  o u t p u t  c o n s
ta n t  f o r  s igna l s  w h i c h  a re stro n g e r  
t h a t  t h e  l i m i t i n g  t h re s h o ld.  T h e  l owe r 
t h e  t h re s h o l d  t h e  eas i e r  it is to l isten 
to weak stat i o n s. 

RFIM o r  Radio Frequency Inter
modulation i s  caused w h e n  two 
adjace nt  stat i o n s  i n t e ract to p rod uce 
h a rm o n i cs which c ro p  u p  a ro u n d  the 
t u n i ng sca l e. T h e  RFI M test c h ecks 
h ow we l l  t h e  t u n e r  c a n  rej ect t h ese 
unwanted i n termod s ig nals, the h i g h e r  
f ig u re t h e  bett e r. Good t u n e rs s h ow 
bette r  t h a n  7 5 d B. 

Capture ratio sh ows how we l l  a t u n e r  
wo u ld d e a l  w i t h  two stat i o n s  o n  t h e  
s a m e  f re q u e n cy b u t  a t  d iffe re n t  
stre n g t hs. I t s  f ig u re i s  o n e  f o r  t h e  
s m a l l est d i ffe re nce betwe e n  t h e  two 
stat i o n s  that  wi l l  res u l t  in t h e  weake r 
be i n g rej ected 30 d B  below t h e  
stro n g e r. T h e  l owe r t h e  f i g u re t h e  bet
te r t h e  t u n e r  wi l l  be i n  a reas w h e re 
two t ra n s m i tt e rs ope rate o n  t h e  sa m e  
wave- le ngth,  f o r  i nstance in the fringe 
area ove r laps betwe e n  two t ra n s m it
te rs. 

Selectivity te l l s  how we l l  t h e  t u n e r  
c a n  cope wi th  two stat i o n s  c lose i n  
f req u e ncy a n d  i s  speci f ica l ly q u oted 
for  the adjace nt  c h a n n e l  (200 k H z  
away) a n d  t h e  a l te rn ative c h a n n e l  
(400 k H z  away). T h e  s i g n a l  stre n g t h  i n  
t h ese c h a n n e l s  req u i red to b reak
t h ro u g h  onto t h e  d e s i red stat i o n  i s  
measu red. T h e  b i g g e r  t h e  f i g u re the 
bett e r, w i th  1 O d B  be i ng good on t h e  
t h e  adj ace n t  c h a n n e l  a n d  6 0 d B g o o d  
o n  t h e  a l t e rnat ive c h a n n e l .  

A M  rejection measu res t h e  t u n e r's 
i m m u n i ty to i n t e rfere n ce from e l ectr i 
cal  or .ot h e r  rad i o- bo r n e  n o i se. The 
b i g g e r  the n u m be r  the better t h e  
reject i o n. 

Image rejection a n d  IF rejection 
are both measu res of t h e  t u n e r's  f ro n t  
e n d  pe rforma nce;  the b i g g e r  t h e  
f i g u res t h e  bette r 

A l l  t h ese m easu res re late to t h e  
radio frequency part o f  t h e  t u n e r; 
t h e  audio sect i on is of e q u a l  i m p o r
ta n c e  a n d  can be assessed w i t h  t h ree 
s i m p l e  meas u re m e n ts. 

Crosstalk. T h i s  is t h e  b reakt h ro u g h  

o f  o n e  c h a n n e l  of stereo i n format i o n  
o n t o  t h e  ot h e r  a n d  s h o u l d  be fam i l ia r  
from a m p  a n d  cart r i d g e  measu re
m e n ts. The lowe r t h e f i g u re f o r c ross
ta l k  t h e  better t h e  stereo separat i o n  
a n d  t h e  better t h e  i mag e ry o f  t h e  
rec e i ved b roadcast. 

Pilot-tone suppression. The ste reo 
decoder  wi l l  p rod uce at its o u t p u t  a 
s i g n a l  w h i c h  c o n ta i n s  a l l  t h e  wa n ted 
a u d i o  s i g n a l ,  so m e  h i g h  f req u e n cy 
ru b b i s h  a n d  t h e  1 9 k H z  p i l ot-to n e  
used to acti vate t h e  decod e r. A steep 
f i l t e r  i s  i n t ro d u ced a bove 1 5 k H z  to 
chop off  t h i s  r u b b i s h  and p i l ot-to n e  
w h i c h  co u ld o t h e rwise u pset p re
a m ps or ta p e  reco rd e rs. P i l ot-t o n e  
s u p p ress i o n  m e as u res h ow g o o d  t h e  
t u n e r  i s  at re movi n g  t h i s  f req u e ncy 
and g i ves a f ig u re for  h ow far down 
t h e  p i l ot-to n e  has been red u ced, the 
m o re m i n us d Bs t h e  bette r. 

Frequency response. T h e  f i l t e r  
m e n t i o n e d  a bove m u st a c t  ve ry 
stee p l y  to g e t  r id of t h e  19 k H z  p i l ot
t o n e  a n d  yet l e ave t h e  top end of t h e  
a u d i o  spectru m intact. Tuners d on't 
g ive us t h e  20 to 2 0 k H z  bandwidth  
expected of a m p l if i e rs a n d  cart r i d g es 
b u t  s h o u l d  p ro d u ce a c l e a n  res p onse 
up to 1 5 k H z  wit h o u t  wri n k l es. 

Getting the best from yo ur 
Tuner 
Ae r i a l s  h ave a l ready been covered to 
some exte n t  but is  i s  i m p o rtant  to 
br i n g  home t h e  po int that  a n  aer ia l  
m ust be s u i ta b l e  for  loca l  rece pt i o n  
co n d i t i o n s. T h e re a re two t h i n g s  that  
i n c rease wi th  i n c reas i n g  co m p l exity 
of aerial  d es i g n ,  the f i rst i s  gain ( m o re 
s igna l) t h e  o t h e r  is i n c reased direc
tion ality. If you wa n t  g ood ste re o  from 
t h e  B BC FM stat i o n s  a n d  from yo u r  
l ocal  B BC a n d  i n de pend ent rad i o  sta
t i o n s  t h e n  you wi l l  in a l l  p ro ba b i l i ty 
need o n l y  a s i m p l e  roof o r  l oft m o u n
ted d i po l e  ( a n  a e r i a l  w i th  a co u p l e  of 
e l e m e nts) . 

I f  you wa n t  to g o  i n  f o r  l o n g e r  d i s
ta nce rece p t i on of l ocal  rad i o  sta
t i o n s  i n  t h e  n ext b i g  c i ty or even 
fore i g n  F M  stat i o n s  t h en m o re g a i n 
wi l l  be req u i re d  and a m o re co m p l ex 
aeri a l  i n sta l l ed ( m o re e l e m ents). B u t  
m o re e l e m e n ts m eans m o re d i rec
t i v i ty w h i c h  may m e a n  c o m p ro m i s i n g  
t h e  rece pt i o n  of o n e  stat i o n  to be a b l e  
to beam i n  o n  a n o t h e r. T h e  s o l u t i o n  
h e re f o r  t h e  rea l e n t h u s i ast i s  t o  
i n sta l l  a n  a e r i a l  rotato r  w h i c h  offe rs 
p e rfect a e r i a l  a l i g n m e n t  from t h e  
a r m c ha i r  w i th  a m ot o r- d riven aer ia l  
co n t ro l l ed by a c o m pass sett i n g  o n  a 
remote control .  

O n c e  yo u've g ot a g ood aer ia l  
i n sta l l ed d o n' t  spo i l  the job by u s i n g  
c h e a p  l ossy cab l e  for  d o w n  lead.  T h e  
best i t  w i l l  d o  is  wea ke n yo u r  s igna l  
w h i c h  cost y o u  m o n ey to g et i n  t h e  
f i rst p l ace b u t  i t  may j u st as we l l  a c t  as 
a ra i n  trap and channe l wat e r  down 
from t h e  roof  into yo u r  t u ne r. Ae r i a l  
a m p i l i f i e rs m ay be used to boost the 
s igna l  ove r ve ry l ong runs b u t  p ro
fess i o n a l  adv ice and insta l l at i on is  
reco m m end ed in these c i rc u m stan
ces to avoi d  d i sa p po i n t m e n t  aft e r  
expe n se. 

F i n a l ly i f  you a re p lag u e d  by i nt e r
ference c h e c k  f i rst t h at it i s  n ot j ust a 
bad l y  a l i g n e d  o r  co n n ected aer ia l  
a n d  t h e n  br i n g  in t h e  B B C/ I BA, bett e r  
st i l l  t h e  P o s t  Off ice I n t e rfere nce 
peo ple .  
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Birmingham Fiveways Hi Fi 
Bolton Cleartone Hi Fi 

Brighton Brighton Hi Fi Centre 
Brighton Jeffries Hi Fi 
Bristol Aadford Hi Fi 
Cambridge University Audio 
Cardiff Audio Excellence 
Castleford Eric Wiley 
Chandlers Ford Hampshire Audio 
Cheltenham Robbs 
Chester New Dawn Hi Fi 
Colwyn Bay Electrotrader 
Crewe Hightown Audio 
Croydon KJ Leisuresound 
Croydon Spaldings 

Duxford Audio File 2 
Eastbourne Jeffries Hi Fi 
Edinburgh Hi Fi Corner 
Edinburgh Russ Andrews 
Edinburgh The Gramophone 
E(Jham South East Audio 
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.
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Lancaster Practical Hi Fi 
Leeds Audio Projects 
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Liverpool W. A. Brady & Son 
LondoA S.E. Billy Vee Sound Systems 
London Myers AUdio 
London N. G rahams Electrical 
London N. Subjective Audio . 
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London Unilet 
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Newbury Oonnington Audio 
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Peterborough Sound Sense 
Plymouth Peter Russell 
Preston Norman Audio 
Radlett Radlett Audio 
Rayleigh Rayleigh Hi·Fi 
Rochdale Cleartone 
Rotherham Moorgate Acoust1cs 
Salisbury Salisbury Hi Fi 
Sheffield The Audio Centre 
Stockport Bespoke Audio 
Taunton Studio 2 
Tonbrldge Standens 
Tonbrldge TonbridgeHi F1 Consultants 
Uxbrldge KJ Leisuresound 

Walsall Ray Charles Audio 
Warrington1 Chris Brook Audio 
Watford KJ Leisuresound 
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TUNERS:
SUMMARY

REVIEWS 
Full reports appear on the A&R T21, 
the new medium wave compatible 
NAD 4020A, the Meridian 104 and 
the Sugden T48/ll in the chapter on 
Receivers. These models cover a 
price range from £98 to £259. Of the 
tuner models originally reviewed in 
Issue 1 9 the majority have now been 
discontinued. The saddest loss is 
perhaps the UK's own Rogers T1 00 
digital tuner which along with the rest 
of the Rogers range of electronics is 
now suspended. 

However, as part of the Systems: 
Racks and Minis edition, Hi-Fi Choice 
has tested over 30 tuners in the con
text of one-brand systems; the find
ings are of great help in this context 
enabling a good number of new 
recommendations to be made. In 
Issue 27 it was found, that with a few 
exceptions, the tuners in the rack sys
tems tested performed well. 

The biggest recent development 
has been the growth of the digitally 
synthesised, tuner, but these do 
seem to use their technology to an 
inconvenient extreme and some
times the simple 'analogue' tuner 
with scale and pointer offers far 
easier tuning. This however must be 
weighed against the lack of station 
presets on analogue models. In one 
case it was found that the digital syn
thesiser circuitry was adversely 
affecting the noise performance of 
the completed tuner 

Centre tune LEDs or meters and 
signal strength indicators seemed 
generally to be very poorly designed. 
Many signal strength meters offered 
little or no help in determining the 
signal stength required for minimum 
noise performance on stereo FM and 
more often than not would light 
across their full scale with the 
smallest of aerial signals. 

The level at which the interstation 
mute threshold was set seemed also 
to be badly chosen in some models. 
There was a small group of tuners 
that were not capable of being fed 
with 75ohm unbalanced feeder and 
which would require a baluns trans
former to enable a good aerial to be 
used with their 300ohm balanced 
socketry. Reliance on inadequate 
300ohm ribbon dipole aerials is not 
recommended. 

The first tuner to gain recommen
dation was the Aurex ST-T1 OL 
(£ 1 09). This simple conventional 
three-band tuner proved free and 
easy to tune through the signal 
strength meter was entirely inade
quate. On test it was found that stereo 
separation was tune-sensitive and 
that the tu ne window was very narrow 

indicating that low distortion tuning 
may not be achieved in use. The 
sound was considered slightly 'dry' 
and to lack bass 'preser'lce' but 
medium wave reception was con
sidered excellent. 

The next recommendation is taken 
from a Best Buy system - the Dual 
System 2. The simple analogue 
three-band Dual CT-1150 (£95) slim 
line tuner proved a good-all rounder 
on the test bench with low distortion 
across the tune window; the switched 
AFC offering consistently good dis
tortion results in use though some 
convenience may be sacrificed. The 
signal strength meter for once gave a 
true indication at full scale reading 
that minimum noise conditions had 
been reached. The overall sound was 
slightly 'hard' and 'forward' though 
the tuner was not found fatiguing. 

The slimline Fisher FM-550 
(£119) is a true digitally synthesised 
tuner with auto scanning and six pre
sets each capable of storing one FM 
and one AM station each. There is no 
Long Wave reception on this model. 
The signal strength meter was well 
aligned and proved useful in estab
lishing that signals were strong 
enough for minimum noise perfor
mance to be achieved. On test the 
tuner proved good in every respect 
with a classical flat frequency res
ponse. 

The Hitachi FT-3500L (£79) is a 
basic analogue tuner with wide scale 
and flywheel loaded tuning knob. 
There is no signal strength meter but 
the scale pointer doubles for centre 
tune and maximum strength indica
tion. A very good frequency response 
was charted though the tuner soun
ded less precise and lacking the 
weight of the chosen reference tuner. 
A good performance at this price 
level nevertheless. 

As tuners seem to turn around less 
quickly than other electronic compo
nents, the JVC T-X2L(£ 150) may still 
be found in the market. This is a fully 
synthesised design with both auto
matic and manual scanning though 
the auto scan was found to be too 
sensitive. One FM and one AM sta
tion can be stored on each of seven 
presets with the aid of a memory but
ton. The signal strength meter was of 
little use being little more than a row 
of lights which lit up whatever the 
strength of the incoming signal. On 
test the tuner measured well in all 
respects but showed a falling treble 
response. 

The Marantz ST-31 OL (£69) is a 
basic three band tuner with wide 
scale having a centre tune indictor 

built into the end of the tuning poin
ter. Using this, tuning was easy 
though the signal strength meter 
gave little help. On test the tuner 
measured well for such an inexpen
sive model showing high sensitivity 
and exceptional selectivity; the tuner 
did however need a healthy aerial 
signal to achieve minimum noise. 
Sound was 'full' and not quite as con
fident as the reference but all-round 
this was considered an excellent per
tinctively styled Marantz ST-450L 
(£1 09) can also be recommended; it 
is not a fully synthesised model but 
has a digital readout of the received 
frequency. On test the tuner gave 
above average results but sounded, 
at times, slightly 'dry' and 'edgy'. 

A second strongly recommended 
budget tuner proved to be the 
Pioneer TX-520L (£70) which. should 
still be available. This was a classic 
example of how 'value engineering' 
can work, as the excellent fascia had 
received the better part of the pro
duction budget, the back and bottom 
panels being hardboard' Test bench 
measurement showed the Pioneer to 
be exceptional low noise figure and 
wide stereo separation. 

The Teac T-9 (£ 135) is a true digital 
synthesiser tuner, though the scan
ning facility was not too easy to ope
rate as two buttons have to be held 
down for both scan-up and scan
down. Five FM and five AM presets 
could be accessed using the keypad 
and memory button. There was no 
Long Wave reception possible on the 
T-9 though as if in compensation 
there was a cassette deck line-up 
tone oscillator to enable recording 
levels to be set before broadcasting 
begins. The tuner's output was use
fully adjustable with one of fascia 
controls. 

The Tensai TT 3245 (£80) tuner 
offered exceptional performance on 
test with low distortion, wide stereo 
separation and a text-book fre
quency response trace. The tuner 
has connection for 300ohm balan
ced aerial inputs only which means 
that the consumer will be tempted to 
use the supplied rabbit-ear dipole 
rather than get a baluns to match a 
75ohm aerial of better performance 
- this is a shame considering the 
exceptional results this tuner could 
provide. 

Other tuners which did well but are 
now discontinued include the poorly 
aligned Optonica 5200 and the well 
thought of Hitachi FT-4500L. The 
no-frills Rotel RT-400L offered con
sistently well above average results. 
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YPER 
Discount 

& 
Service 

WE WILL MATCH ANY ADVERTISED PRICE 
AND STILL OFFER OUR UNIQUE 2 YEAR 
GUARANTEE. PLEASE RING FOR DETAILS 
HYPER-FI HOTLINES: 01-591 6961/6962 
(We only match prices on available 

FREE DELIVERY HYPER Fl TWO YEAR GUARANTEE 

WHY BUY FROM HYPER Fl ? 
With our enormous purchasing power we specialise in offering 
the best value in Hi-Fi available today. 
We offer fast and friendly service that is second to none:-
1. 2 year guarantee (Parts & Labour) with our own engineers 

at hand on the premises (Hi-fi equipment only). 
2. Free Securicor delivery (fully insured) on any equipment. 
3. 14 Days Home Trial. If the Hi-Fi you buy from Hyper-Fi 

does not suit, return within 14 days in its original condition 
and we will happily exchange it for alternative goods. 
STOCKISTS OF:- Aiwa, Akai, ADC, A.R. Aurex, Celestion, 

goods if in stock at time of matching)_-.J._.. .... ...,....._..A.-4...., .... ...,....._....,�� 
Hitachi, J.V.C. Optonica, Marantz, Pioneer, 
Rotel, Sansui, Sony, Panasonic, Technics, 
Wharfdale in fact all leading Hi-Fi brands 
available in this country. 
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PANASONIC/TECHNICS 

RS635/RSM/205 

Front load Dolby Metal Cassette Deck, 
Soft touch controls, cue & rev. Auto.ra
play. Ferrite head. Wow & flutter, 0.05%. 
Freq. Res. 20-17KHz S.N.Ratio 66 0.8. 

H�per-Fi £59 9$ Pnce e 

SONY® STRS5L 

3 waveband receiver. 14 pre
sets. Digital Tuner 50w RMS 

per channel. What Hi-Fi(Nov 
Guide Price £280.00 

stereo casseiver. Ultra 
315 x 124 x 365mm. 20 

R.M.S. 0.04% T .H.D. Do lby 
Tape. F.M. Sensitivity 1.3M.V. �-���EER-FI. £149.95

JJ500 

' Music Centre. Latest model. 
Glass lid, 12 watts 
Only 43cm wide. Co 

Speakers. 

IL__._._ 
lt ,------· ":;;-����- ---z;- tal Preset 

I -r Tuner.35 
AM FM 3 Waveband Tuner�� ,-· wattsRMS 
2.0 m.v. sensitivity. �·:; ·!: L "'"". :1! • • •" • ��.!Output. 
What Hi-Fi Guide Price ··· · Dolby metal 
(Nov.82) £95.00 �;�:�:�.c�:::��· suitable for 

HYPER-FI 39 9511-1VPIOD.OI 
EXCLUSIVE e 

�r��:r Fi £129.95 
�Technics 

HYPER-FI 
EXCLUSIVE 

SUZ25 

Stereo i,:.tegrated amplifier. 

ROTEL 
AX1000L 40 watts RMS. F.M. F.E.T. Front 
end T .H.D. 0.06% Frequency response. 
5-40K. F.M. Sensitivity 1.9M.V. 3 Wave
band. Tape Dubbing. Twin Speaker Outputs. What Hi-Fi Gu1de Price !Dec. 81) £150. 

U. 25 Watts per channel. 

'ANNOY E;IERKLEY 11 
1 5-inch Dual 

Concentric speaker Ampli-
fier range 1 o-
259watts. 35hz 
-20khz dimen
sions 846x536 
xJOBmm. What Hi-Fi Guide Price (Feb.82) 
£643. 

£ 429.95 

top the range for 
3 head, 2 motor, micro 

computer control. Super GX heads. Double 
Oolby. W&F 0.028%, Freq. res. 20-21 KHz. 
S/N 62 0.8. Elec. opening cover. What Hi-Fi 
Guide Price (May 82). £500. 

�r':�:r-Fi £249.95
CELESTION DITTON 551 
3 way 140w S peakers. 10• Pressure 
Bass Unit 5" Mid�range, 1" Super 
Tweeter. Available in black or 
Walnut finish. What Hi-Fi Guide 
Price (Nov.82) £440. 

HYPER-FIPRICE I 0.03 T.H.D. Electronic 
a: muting to protect speakers. 

� XCLUSIVE£69.95 �;-:�eerFo£149.95 �r��:r-Fi £59.95 �r��e
erFi£79.95 249.95 ���--------------------------·------------------------------------------

TWO YEAR GUARANTEE FREE DELIVERY HYPER Fl TWO YEAR GUARANTEE FREE DELIVERY 
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F R E E  D E L I V E R Y  H Y P E R F l  TWO Y E A R G U A R A N T E E  F R E E  D E L I V E R Y  H Y P E R F l  TWO Y E A R  G U A R A N TEE 
======�----���------------------------------------------------ ---------------------- � AMPL I F I E RS 

AKA I 
P R A 0 6 /  

£ 149.95
£59.95
£79.95

£1 1 9.95
£1 99.95 

H I TACH I  SA5 15L £199 .95 TCFX20C £79.95 SL 6/K £1 49.95 E50 £199 .95 I S  770 £399 .95 OLMJ4 j) FT 3500 £69.95 SA212L I 251 £1 49.95 TCFX30C £89.95 SLO 21 £84.95 Mach . 3 £ 179.95 IS 990 £569.95 0LM36 �:�:� m FT 4500 £ 1 1 9 .95 SONY TCFX33 £99.95 SL02 1 K  £1 1 9.95 Mach. 5 £259.95 H20 £199.95 VLM £24.45 m 
TX 1 L  J .V .C. £39.95 �i: ��;� ���::� ig��rs ���::�� M;'*•';'••• �� ���::� XLM £22.95 c 
TK 1 0 L  £49.95 ST R VX4L £1 49.95 TCFX77 £189.95 AOOUSTIC RESEARCh AKA I V55 £399.95 ��� ���::� m TK 20L £89.95 STR S5L £ 199 .95 TCFX10 10  £299.95 :=�:� £��: :� g� ��7 �!�:::� V>O 

SANYO AUD IO  TECHN ICA ,-TX 30L £1 29.95 STR V45L £99.95 TEAC ARJSS £149_95 . £ 199.95 AT 10 £8.95 

PAW04 
AMU 1 1 0 I 221
AMU210 1301
AMU310 140I
AMU41 1551 
PRA04/ 
PAW04( 50I

PRA06/ 

W.ARANTZ STR 343L £99.95 CX 3 10 £49.95 AR SS £69.95 SONY SHARP AT 12 XE £17 .95 < 
£ 1 29 _95 ST 310 £64.95 TR IO CX 410 £99.95 AR4BS £229_95 TC 399 P.O.A. SG 1 E/SY 1HX  £1 39.95 AT 1 30 XE £27.95 m ST 450 £99 .95 KR7 10L £69.95 A 1 08 SYNC £1 29.95 AR92S £289_95 TEAC SONY AT 30 E M/C £1 9.95 :C 

PAW061721 £1 69.95 AU REX  
S B  6 6  (Clean 

Dr ive) £1 14.95
SBA45 £99.95

H I TACH I 
HA2800I25I £69.95
HA3800I 351 £89.95
HA4800(501 £1 1 4.95J .V .C . 
AX1 1 30 1 
AK10 1 301 
AK20 1351 
AX30 1501 
AX40 1601 

£59.95
£59.95
£79.95
£99.95

£1 29.95
N.A.D .  

3020(201 £98 .95
1 020/21 401801£1 99.95
3 140 £ 159 .95

MARANTZ 
PM31 0 £69.95
PM350 £89.95
PM450 £94.95
PM5501661 £1 29.95
PM750I801 "£1 49.95

P ION E ER  
A7 
AS 
A9 
SA4201 20I 
SA520I 301 
SA6201 451 
SA720 1661 
A5(351 
A61601 

£1 69 .95 
£239 .95
£339 .95
£49.95
£79.95
£99.95

£1 09.95
£99.95

£1 1 9.95

ROTE L 
RA10001 451 £89.95
RA1 010 (701 £99.95
RA8201251 £74.95
RA840 140 1 £99.95
RA8601 60I £139.95

SANSU I  
A505 £59.95
A707 £89.95
A909 £1 09.95
AU051661 £1 29.95
AU07180 I £ 1 69.95
AU0221301 £99.95
AU033(40) £1 29.95

SONY 
TAAX4( 45 1  
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CASSETTE
DECI{S 

Cassette tape rec o rd e rs b u i l t a ro u n d  
t h e  P h i l i ps pate nted a n d  l ic e n sed 
Com pact Cassette came onto t h e  
m a rket i n  t h e  m id s ixt i es. These 
m ac h i n es offe red o n l y  l ow f i d e l i ty 
so u n d  and atth e t i m e few pe o p l e  saw 
t h e  i m pact t h i s  m ed i u m  was to m a ke 
i n  the yea rs fo l l ow i n g  

Looki n g  a t  t h e  cassette i tse l f  i t  i s  
i m p o rtan t  to rea l i se t h at i t  co i n ta i n s  
parts of t h e  t ra n s p o rt m e c ha n i s m  a n d  
t h e  p ressu re p a d  t h a t  o n  a ree l - to
ree l  tape deck a re part of that  
m ac h i ne 's  cost l y  m e c h a n i cs. Look
i n g  i nto the tape ope n i ng of a cassette 
you can see t h e  t h ree cuto uts, read
i n g  from l eft to r ig h t, for t h e  e rase 
head, reco rd/ re p l ay h ead and for  t h e  
capstan a n d  pi nchwhee l d rive. Be h i n d  
t h e  t a p e  i n  t h e  ce n t re s l ot i s  t h e  
spru n g  pressu re p a d  a n d  mag n et i c  
s h i e l d. T h e  s p i n e  o f  t h e  cassette h as 
s m a l l  p last i c  l ug s  w h i c h  can be 
b roke n o u t  to p reve n t  the tape be i ng 
e rased as t h ese a re s e n sed by a 
probe o nce t h e  cassette is i nserted 
i n to the p l aye r. A l o n g s i d e  t h ese l u g s  
a re ad d i t i o n a l  cuto uts to e na b l e  
an oth e r  s e n s o r, f i tted to s o m e  d e c ks 
o n l y, to c h e c k  o n  t h e  type of tape con
ta i n e d  wi th i n  t h e  cassette a n d  then to 
switch t h e  b ias and EO f ro m  n o rmal  to  
ch ro m e  o r  m etal  as req u i red. 

The mag n e t i c  tape itself carr ies 
four t racks so m e  0.6 m m  wide as two 
pa i rs of ste reo twi n t rac ks separated 
by g u a rd bands. The tape m oves ove r 
t h e  heads at a m uc h  l owe r speed t h a n  
w i t h  a ree l - to- ree l mach i n e  (4. 8 c m  
per sec as o p posed to 1 9  o r 3 8 c m  p e r  
sec). I n  ad d i t i o n  to t h e  prob l e m s  of 
s l ow tape speed t h e  cassette 
m ed i u m  has to cope with a tape o n ly 
ha l f  t h e  w i d t h  of ree l - to- ree l  tape. 

Tape recorder basics 
M ag n et i c  tape record i n g  is u n i q u e  as 
a m ed i u m  for t h e  d o m est i c  storage 
and re p l ay of m us ic  in t h at i t  offe rs t h e  
pote n t i a l  to rec o rd i ng a n d  re- u se. 
Rad i o  a n d  d i sc obvi o u s l y  do n ot h ave 
th is  f l e xi b i l ity. The mag n et i c  tape i s  a 
p l ast ics base covered with  a m ag n e
t ic  l aye r of f i n e  part i c l e s  of m etal l ic 
oxi de or m o re rece n t l y  p u re m etal  o r  
m etal  a l l oy part i c l es. Record i ng con
s ists of pass i n g  th is  tape ac ross a 
reco rd head w h i c h  a l t e rs t h e  o r i e n ta
t i o n  of t h e  mag n e t i c  p a rt i c l e s  i n  t h e  
ta pe a n d  e n codes a n  a u d i o  s i g n a l  i n  
that  n e w  structu re. T h i s  s ig n a l  can be 
ret ri eved by pass i n g  t h e  tape ag a i n  
ove r a re p lay h ead w h e re t h e  mag n e
t i c  code g e n e rates a s m a l l  e l ectr ica l  
s ig n a l  for  a m p l i f icat i o n  a n d  re p l ay. 

These rec o rd a n d  re p l ay h eads 
cons ist  of  c o i l s  wo u n d  o n  i ro n  o r  oth e r  
m ag n e t i c  f o rm e rs h av i n g  a m i n ute 
gap ove r w h i c h  the tape passes. 
W h e n  an e l ectr ica l  s i g n a l  i s  fed i nto 
t h e  co i l  i t  g e n e rates a m ag n et i c  f i e l d  
ac ross t h e  h ead g a p  w h i c h  c h a n g e s  
acc o rd i n g  to t h e  e l ectr i ca l  s i g n a l  
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be i ng a p p l ied.  If t h e  tape is passed 
across the gap in c l ose c o ntact wi th  
t h e  h e ad t h i s c h a n g i n g  mag n et i c  
f i e l d  i s  perma n e n t l y  sto red i n  t h e  
c h a n g ed mag net ic  p ro p e rt i e s  o f  t h e  
pa rt i c l e s  i n  t h e  tape. 

To e rase the tape for  re- use t h e  
t a p e  i s  passed ove r a n  e rase h ead 
before i t  reach e s  t h e  reco rd h ead. 
Th i s  e rase h ead carr ies a stro n g  
s ig n a l  osc i l l at i n g  at ve ry h i g h  f re
q ue nc i e s  w h i c h  effect i ve l y  ra n
d e m ises t h e  stored mag n e t i c  code 
o n  t h e  tape. S o m e  of th is  h i g h  f re
q u e ncy e rase s i g n a l  i s  fed to t h e  
record h ead a n d  i s  m i xed w i t h  t h e  
a u d i o  s i g n a l  to e n a b l e  t h e  t a p e  t o  
m a ke a rec o rd i ng o f  l ow d i stort i o n. 
T h i s  i s  known as t h e  bia s curre n t  
w h i c h  i s  req u i red to be s e t  f o r  d if
f e re n t  tape form u l at i o n s. T h e  b i as 
c u rre n t  a l so part l y  e rases t h e  h i g h  
f re q u e n cy s ig n a l s  a n d  s o  c o n s i d e r
a b l e  e l ectro n ic b oost m ust be 
a p p l i e d  by the d ec k' s  a m p l i f i e r  on 
both reco rd and re p l ay to c o m pen
sate f o r  th is  l oss. Th i s  i s  known as 
equalisa tion o r  EQ. Both b ias a n d  the 
EO a re covered in  so m e  m o re d e pt h  
i n  t h e  c h apter d ea l i ng w i t h  Ca sse tte 
Tapes. 

Cassette problems and solutions 
T h e  two b i g  co m p ro m i ses b ro u g h t  
a b o u t  b y  t h e  com pact s i z e  o f  t h e  
cassette a re red uced tape w i d t h  a n d  
s l owe r ru n n i n g speed, t h i s  m e a n s  
t h at t h e re a re fewe r mag n e t i c  tape 
pa rt i c l e s  pass i n g  the record h eads 
and t h i s  acco u n ts f o r  the m ed i u m' s  
re lat ive l y  b a d  h i g h  f req u e n cy p e rf o r
m a n ce, h i g h  h i ss leve l  a n d  seve re l y  
l i m ited d y na m i c  ra n g e. These we re 
t h e  l i m i tat i o n s  t h at ke pt t h e  Com pact 
Cassette and t h e  m ac h i n es b u i l t  to  
use i t  m e re l y  toys in  h i - f i  terms u n t i l  
t h e  adve n t  o f  n o i se red uct i o n. 

D r  Ray D o l  by fo u n d  a way to ove r
c o m e  t h ese p ro b l e m s  by des i g n i ng 
n o i se red u ct i o n  c i rc u i t ry w h i c h  co u l d  
be i ncorporated c h e a p l y  i nto eve ry 
cassette d e c k. T h e  D o l  by syst e m  i s  a 
so-ca l l e d  d iffe re n t i a l  syste m ope rat
i n g  o n l y  w h e n  t h e  s i g n a l  is l ow. D u r i ng 
q u e i t  m u s i c  passag es it se n ses t h e  
l e v e l  a n d  p u s h e s  u p  t h e  s i g n a l  as i t  i s  
recorded o n t o  t h e  ta pe. D u ri ng l o u d  
passag es w h e re n o ise wo u l d  effec
t i ve l y  by m a s ked, t h e  syst e m  d ro ps 
o u t. D u ri n g  re p lay t h e  D o l b y ' d e code'
c i rc u i t ry does the i n ve rse and d e
e m p h as i ses t h ose l ow s i g n a l s  to res
tore t h e  dyna m i c  ra n g e  b u t  a l s o  to 
p u s h  down t h e  h i ss l e ve l  of t h e  tape. 
T h e  D o l  by B syste m  is o n l y  des i g n ed 
to o p e rate i n  t h e  h i g h  f req u e n c i es 
w h e re h i ss i s  a p ro b l e m  a n d  D o l by 
e n coded tapes p layed back wit h o u t  
D o l by wi l l  s o u nd tre b l y. 

S i m u l t a n e o u s l y  w i t h  t h e  i nt rod u c
t i o n  of D o l by c i rc u i t ry t h e re c a m e  
ra p i d  i m p rove m e nts i n  t ra n s p o rt 
m e c h a n ics a n d  i n  tape form u l a t i o n s  

t h e m s e l ves w h i c h  br i n g s  u s  u p  to 
date.  I m p roved n o ise red u ct i o n  sys
te m s  are beg i n n i n g to be off e red:  
Do/by C i s  effect i ve l y  a D o l b y  B 
e n c od i n g  of a n  a l ready D o l b i ed tape 
offe ri n g  g ood ext ra pe rforma nce 
w i t h o u t  sacr if i c i n g  c o m pat i b i l i ty w i t h  
o l d  t a p e s  a n d  w i t h o u t  too m uc h  ext ra
cost. Do/b y HX see m s  to have been 
l eft be h i n d in  t h e  n o ise red ucti o n  
race by D o l  by C b u t  i t  i s  a head room 
expa n s i o n  ( H X) syste m  w h i c h  i s  i n  
effect a n o ise red u c t i o n  system 
ope rat i n g  wi th  D o l  by B e m p hasis. 

JVC h ave th e i r  own NARS a n d  
Super A NRS syst e m s  w i t h  A N  R S  n ow 
offe ri n g  fa i r  com pat i b i l i ty wi th  D o l  by 
B w h i l e  S u pe r  N AR S, w h i c h  o p e rates 
by red u c i n g  h i g h  f req u e n cy t ran
s i e nts o n  rec o rd a n d  expa n d i ng t h e m  
o n  re p l ay, wo rks o n  so m e  p rog ra m
mes and not  wi th  oth e rs. dbx n oise 
red uc t i o n  syst e m s  off e r  sta rt l i ng 
n o i se red uct i o n  b u t  n o i se p u m p i ng 
be h i nd t h e  s i g n a l  see m s  st i l l  to be 
p ro b l e m at ic  to some l i ste n e rs. 
Tos h i ba' s adres syst e m  was tech
n i cal l y  m o re adva n ced than the or i 
g i n a l  dbx u n i ts b u t  s u ffered f ro m  
s i m i l a r  prob l e m s. T h e  High-Cam sys
t e m  or ig i n a l l y  p u t  i n  a ve ry poor  s h ow
i n g  a n d  D o b l y  C s e e m s  to be swee p
i n g  t h i s  n o ise red u c t i o n  syst e m  away 
as i t  is a l l  oth e rs. Ta n d b e rg h ave t h e i r 
own Dyneq syst e m  to ove rc o m e  h i g h  
f req u e n cy co m p ress i o n  p ro b l e ms; 
t h e i r  work see m s  to paral l e l  D o l by' s 
own o n  t h e  H X  syste m, agai n both 
be i n g p u t  i nto t h e  s h a d e  by D o l by C 
o n  cost g ro u n ds.

Cassette deck features 
I n  u s i n g  t h e  wo rd tape deck we are i n  
t h i s  G uide referr i n g  t o  a m ac h i n e  
p r i m a r i l y  des ig n ed t o  i nt e rface wi th  a 
d o m est i c  h i - f i  syste m  a n d  be co n n ec
ted to an a m p  or rece iver. A ta pe d e c k  
does n ot i nc l u d e  i ts own powe r a m p l i 
f i e rs a n d  spea ke rs b u t  m ost have a 
h ead p h o n e  socket s u itab l e  for  m o n
itori ng pu rposes. Al l the decks reviewed 
a re stere o p h o n i c, reco rd i ng two 
c h a n n e l s  of informat i on d own one 
edge of the cassette ta pe w h i c h  i s  
t h e n  t u rned ove r t o  off e r  t h e  re m a i n
i n g  tape f o r  reco rd i n g  i n  the oth e r  
d i rect i o n. 

T h e  tape i s  t ra n s p o rted from o n e  
h u b  to t h e  o t h e r  i n s i d e  t h e  cassette 
by b e i n g  p i n c h e d  betwe e n  a rotat i ng 
capstan a n d  r u b b e r  p i n c h w h e e l  i n  
t h e  tape d ec k. S o m e  mac h i nes f i nd  
s pace i n  t h e  tape o p e n ing t o  i n se rt 
a n o t h e r  ca psta n a n d  can i s o l ate a 
s h o rt l e n g t h  of tape from t h e  vag a ries 
of t h e  cassette's m e c h a n ics. These 
dual  capstan d ec ks s h o u l d  off e r  bet
te r speed sta b i l i ty meas u re m e n ts. 

O n l y  t h e  least expe n s i ve cassette 
decks u se ' p i a n o  key' actu ato rs on 
the t ra n s p o rt modes ( p l ay, reco rd, 
fast fo rwa rd, rewi n d  a n d  pause), 
m ost mac h i n e s  now h ave e l ect ro-



m e c h a n i c a l  switches o r  s o l e n o i d  
c o n t r o l  f ro m  t o u c h  se n s i t ive m ic ro 
switc h e s  ofte n re m ote f ro m  t h e  
tra n s p o rt i tse lf. 

Wh i l e  the m aj o rity of d e c ks a re two
h ead m ac h i n es w i t h  a h ead f o r  e ra
s u re a n d  o n e  for rec o rd/ re p l a y  so m e  
o f  t h e  m ore expe n s i ve m o d e l s  s p l i t
t h e  rec o rd a n d  re p l ayfac i l i t i e s  by p ro
v id i ng two separate or o n e  twi n n ed 
heads. T h e  big adva n tage i s  that  a 
th ree- h ead mach i n e  a l l ows you t o  
m o n i t o r  t h e  rec o rd i n g  a f ract i o n  of a 
seco n d  aft e r  i t  i s  m a d e, m a k i n g  i t  easy 
to g et everyt h i n g  ri g h t  f i rst off. Th ree
head mach i n es a l s o  a l l ow i n stant  off
tape c o m pa riso n s  with  t h e  s o u rce 
be i n g  reco rd e d  w h i c h  c a n  be a g reat 
h e l p  w h e n  sett i n g  a mach i n e up fo r 
b i as a n d  a z i m u t h  o r  c h e c k i n g  f o r  
co m pat i b i l i ty with  d iffe re n t  tape 
types. C o m b i n ed h eads for  reco rd/ 
re p l ay h ave to c om p ro m ise on g a p  
s i z e  a n d  t h is  co m p ro m ise i s  w i p e d  
out  w i t h  separate rec o rd a n d  re p l ay 
gaps w h i c h  can be i n d iv i d u a l l y  opt i 
m ised to p rovi d e  better p e rf o r
m a n ce. 

The p ro b l e m s  in ad d i n g  a t h i rd 
h ead to t h e  cassette m ed i u m  we re 
m a n y  f o l d. F i n d i ng s o m e wh e re to p u t  
i t  was t h e  f i rst prob l e m  as t h e  n u m be r  
of a p e rt u res i n  t h e  cassette h o u s i n g  
we re l i m ited.  A t h i rd h ead c reated 
ad d i t i o n a l  f r ict ion  and req u i red t ra n s
ports to be beefed u p  a n d  t h e i r  t o l e
ra nces i m p roved. M isal i g n m e n t  a n d  
m ag n e t i c  i n t e rfe re nce a r e  oth e r  p ro
b l e m s  that  m u st be so lved for a t h i rd 
head to be i n co rporated s u ccess
f u l l y. 

Tape heads t h e m s e l ves a re p ro
d uced i n  a var iety of d i ffe re n t  m ate
ri a l s  ofte n carry i n g  exot ic n a m es 
s u c h  as P e rm a l l oy, Se n d ust, G lass 
C rysta l Fe rr i te. Do not  p res u m e  that  
beca use a tape h ead i s  made of a 
speci a l i st m ate r ia l  it i s  g o i n g  a u t o m a
t ica l l y  to p e rform bett e r, o u r  revi ews 
te l l  yo u m o re a b o u t  l i fe expectan cy, 
ove r load,  etc. 

Yo u of co u rse need to k n ow h ow 
m uc h  s i g n a l  you a re p u tt i n g  down 
onto t h e  tape. Va r i o u s  types of
meters can be p rov i d e d ;  the o l d e r  
type is  t h e  V U  m eter  w i t h  a n e e d l e  
ru n n i n g  ove r a sca le.  These m ete rs 
are i n te n d e d  to show t h e  average 
leve l d u ri ng any passage of m u s ic  b u t  
they ca n n ot react fast e n o u g h  to res
p o n d  to t ra n s i e n t  s o u n d s  acc u rate l y  
a n d  c o n sta n t l y  u n d e r- read o n  s u c h  
p rog ra m m e. To ove rco m e  t h i s  peak 
meters o r  i n d i cators can be added. 

L E D, l i q u i d  c rystal a n d  f l u o resce n t  
d i s p l ays a re n ow co m m o n l y  u sed,  
t h o u g h  in many cases e ve n  t h ese 
meters a re adj usted i n a p p ro p r i ate l y  
a n d  may n ot have a w i d e  e n o u g h  
ra n g e  e ve n  t h o u g h  t h e y  act fast 
e n o u g h. M ete rs s h o u l d  rea l l y  s h ow 
t h e  peak leve l of t h e  i nco m i ng s i g n a l  
b u t  so m e  m a n ufact u re rs f i n d  i t  easi e r  
t o  p u t  t h e  meters after  t h e  D o l  b y  c i r
c u i t ry w h e n  a com p ressed/eq u a l ised 
s ig n a l  i s  read. This can cause yo u to 
record at the wro n g  level and n ot ut i 
l i se t h e  tape to t h e  f u l l . T h e  safest 
i d ea i s  to exper i m e n t  w i t h  meter i n g  
vari o u s  p rog ra m mes at va r i o u s  l e ve l s  
to c h e c k  o u t  t h e  part i c u l a r  o p e rat i o n  
o f  t h e  m e t e rs o n  yo u r  mach i n e. O u r
revi ews c o m m e n t  o n  t h e  ra n g e, 
speed a n d  adj u st m e n t  of f i tted i n d i
cat o rs w h e re it i s  n ecessa ry. 

S o m e  m ac h i nes offe r fac i l i t i e s  t h at 

can h e l p  i m p rove t h e  so u n d  q ua l i ty 
such as user- adj usta b l e  h eads w h i c h  
can e n s u re t h a t  t h e  mach i n e  is  p ro
per ly  a l ig n ed to a n y  ot h e r  tape reco r
d e r' s  az i m uth .  If yo u wa n t  to use a 
w i d e  va r iety of tape b ra n ds t h e n  a 
mach i n e  with  va ri a b l e  b ias wi l l  be 
esse n t i a l. S o m e  m a c h i n es h ave 
a u t o m ated b i as sett i n g  w h i c h  can 
off e r  reas o n a b l y  acc u rate res u lts 
afte r a few secon ds. 

E lectr ica l  i nt e rface with yo u r  h i- f i  
syste m i s  t h e  l ast cassette d e c k  h u r
d l e  to ove rcome.  Fi rst you n e e d  to 
k n ow t h e  a m p l i f i e r  o r  rece i ve r's i n p u t  
se n s i t iv i ty a n d  i m pe d a n ce at t h e  tape 
i n/ l i n e  in or reco rd soc kets and t h e  
ta pe o u t p u t  leve l  a n d  i m pedan ce. 
S e n s i t i v i t i e s  are n or m a l l y  q u oted as a 
m i n i m u m  w h i l e  o u t p u ts t e n d  to be 
q u oted as a m ax i m u m. To m atch t h e  
cassette d e c k  best i t  s h o u l d  h ave a 
s l i g h t l y  h i g h e r  o u t p u t  t h a n  t h e  tape's 
s e n s i t i vi ty w h i l e  t h e  cassette d ec k' s  
i n p u t  s h o u l d  h a v e  a l owe r f i g u re f o r  
se n s i t i v ity t h a n  t h e  a m p l i f i e r's tape 
o u t p ut. I m ped a n c e  matc h i n g  i s  a 
s h o c k i n g  ta n g l e  a n d  s o m e  s i m p l e  
g u i d a n c e  i s  offered i n  t h e  chapter  
Amplifiers a n d  Receivers u n d e r  t h e  
h ead i n g  Tape Inp u t/Outp u t. M ost 
cassette decks h ave both D I N  sta n
d a rd and p h  ono sockets f o r  co n n ect
i n g  up e q u i p m e nt; as t h ese oft e n  
work to d i ffere n t  sta n d a rds i t  i s  advis
a b l e  to st i c k  with  o n e  type exc l u
s ive l y. 

Getting the best from a cassette 
dec k  
Th e re a re th ree i m po rta n t  a reas to 
get r i g h t  i f  yo u wa nt the best p e rf o r
m a n c e  yo u r  pa rt ic u la r  tape d e c k  can 
offe r. Fi rst of a l l  t h e  m ac h i n e s h o u l d  
b e  acc u rate l y  e l ectro n ica l ly  adj usted 
so t h e re a re no e rro rs of eq u a l i sat i o n  
o r  a n y  D o l by t rac k i n g  e rrors. T h i s
a l i g n m e n t  s h o u l d  be d o n e  by t h e  
m a n ufact u re r  a n d  refe rred to a par
t ic u l a r  type a n d  brand of type t h o u g h  
a l l  t o o  ofte n t h i s  a l i g n m e n t  n e e d s  t o  
be red o ne.Ai i g n m e n t  accu racy de
pends o n  the q u a l i ty c o n t ro l  a p p l i ed ;  
h o p ef u l ly o u r  revi ews h a v e  p i c ked u p  
t h e  i n stances w h e re t h i s  a l i g n m e n t  i s  
i n c o n s iste n t. T o  che c k  t h i s  f o r  you r
se l f  ask to use t h e  cassette d e c k  you 
i n te n d  to buy in t h e  s h o p  a n d  m a ke a 
q u i c k  N B  test m a k i n g  a reco rd i ng 
f ro m  d isc say a n d  t h e n  p l ayi n g  back 
t h e  cassette a n d  d i sc toget h e r, 
switc h i n g  betwe e n  t h e m  a n d  l i ste n
ing f o r  g ross d i ss i m i la r i t i es. 

Yo u s h o u ld be p re p a red to pay f o r  
a l i g n m e n t  s e rv ice t h o u g h  m a n y  
s h o ps w h i c h  d o  n ot off e r  d i sco u nt wi l l  
offe r a l i g n m e n t  a s  pa rt of t h e i r  aft e r
sa l e s  s e rv ice - b u t  d o n ' t  expect 
a l i g n m e n t  and d iscou n t. 

T h e  secon d  a rea i s  t h at each 
m ac h i n e  s h o u l d  be a l i g n ed f o r  use 
with  one b ra n d  of tape o r  with  a s m a l l 
fam i l y  of s i m i l a r l y  p e rf o rm i n g  tapes. I f  
you c h oose a mach i n e  f o r a  pa rt i c u l a r  
feat u re a n d  w i s h  to use i t  w i t h  yo u r  l i b
ra ry of tapes w h i c h  h a p p e n  to be 
made on a n  u ns u itab l e  ta pe t h e n  you 
s h o u l d  h ave the mach i n e real i g n ed 
to work best with  t h e  majo r ity of yo u r  
tapes. C h e c k  i n  t h e  i n struct i o n  
m a n u a l  a s  to w h i ch tape t h e  m a n u
fact u re r  uses for  a l ig n m e n t  a n d  st i c k  
w i t h  i t. A l i g n m e n t  d if fere n ces a re 
oft e n  b i g g e r  t h a n  d iffe re n ces bet
wee n d i ffe re n t  m a kes of cassette 
deck. 

Fi n a l l y  m a i n t e n a nce i s  ve ry m uc h  
i n  yo u r  o w n  h a n ds. Reg u la r  c l e a n i ng 
to kee p  t h e  h eads a n d  tape path f ree 
f ro m  f l uff a n d  o x i d e  p a rt i c l e s  s h e d  
f ro m  t h e  ta p e  i s  esse n t i a l. C l e a n i ng 
s h o u l d  be d o n e  every 2 0  h o u rs. Cot
to n woo l  b u d s  m o i sten ed w i t h  iso
p ro pyl  a l co h o l  is t h e  c h ea pest way 
b u t  for d ecks t h at h ave d i ff i c u l t -to
access heads t h e n  a tape c l e a n e r  
s h o u l d  be u s e d  t h o u g h  ofte n t h e  
e rase h ead g e ts m issed. 

Add i t i o n a l l y  o n e  s h o u l d  be p re
pa red to re m ove t h e  res i d u a l  mag n e
t i s m  that  wi l l  b u i ld u p  i n  t h e  reco rd/ 
re p lay h eads w i t h  a device known as 
a de-g a u sser. These head d e- ma g n e
t ise rs can be e i t h e r  h a n d- h e l d  m od
els o r  come in the form of a cassette. 
Fol l ow t h e  m a n ufact u re rs i nstruc
t i o n s  f o r  use to t h e  l ette r a n d  reg u
l a r l y  d e -mag net ise the h eads of yo u r  
m ac h i n e. T h i s  i s  of b e n e f i t  e ve ry cou
p le  of m o nt h s. 

R E E L·To- R E E L  D E C KS 
T h e  m a rket f o r  b udget  re e l -to- ree l  
tape d e c ks t h at ex isted s o m e  ten 
yea rs ago has b e e n  co m p l et e l y  
wi ped o u t  by t h e  boom i n  cassette 
mach i n es. The ree l-to- ree l  m ac h i n es 
o n  t h e  m a rket today a re a l m ost
a lways adva n ced specif icat i o n  h ig h
q u a l ity rec o rd e rs a p pe a l i n g  to t h e  
p ro a n d  se m i- p ro m u s i c i a n  ( a n d  of 
co u rse t h e  c o m m i tted a m ate u r) a n d  
to t h ose see k i n g  rea l h i g h- f i d e l ity 
re p l ay and reco rd i ng from the tape 
m ed i u m. I f  yo u wan t  l o n g e r  than 45 
m i n utes re p lay, e d i t i n g  fac i l i t i es a n d  
a r e  n ot worr ied by t h e  b u l k  of a ree l 
to- ree l  t a p e  d e c k  t h e n  t h e  m ed i u m  is  
for  you. Cassette, wh i l e  c o n ve n i e n t  
a n d  o f  g ood q ua l i ty, ca n n ot yet match 
ree l- to- ree l  in  t h ese terms. 

Reel·to-reel best buys 
T h e  f o l lowi n g  m od e l s  w e re a l l  reci 
p i e n ts of Best B u y  stat u s  in  A n g u s  
M c Ke n zie 's  ro u n d u p  o f  t h e  ree l-to
ree l  ta pe deck m a rket as p u b l i s h e d  i n  
Hi- Fi Ch oice N o  2 9 .  T h e  Philips 
N45 2 2  (£8 50) was c o n s i d e re d  to 
off e r  the f i n est va l u e  b e i n g  descri bed 
as a se m i -profess i o n a l  rec o rd e r  at a 
d o m est i c  pr ice a n d  it rec e i ved top 
reco m m e n dat i o n  f o r  its o u tsta n d i n g  
e l ectro n i c  d e s i g n  a n d  a m az i n g  faci
l i t ie s. The Philips N4250 (£7 85)  
rec e i ved a stro n g  reco m m e n dat i o n  
for  i ts  s p l e n d i d  e l ectro n i cs, e rg o n o
m ics a n d  featu res. 

T h e  h i g h  a n d  l ow speed Revox 
87 7 (£7 5 0  a p p rox) were reco m m e n
ded f o r  t h e i r  re l i a b i l i ty a n d  e rg o n o
m ics; they offe r the i m p o rta n t  fac i l i ty 
of switc h a b l e  m a i n s  f req u e ncyfor  t h e  
u s e r  w h o  t rave l s  t h e  wo r ld with h i s  
m ac h i n e. O t h e r  m o d e l s  offe r i n g  
vari o u s  speed co m b i n at i o n s, p ro
fess i o n a l  ba l a nced socketry a n d  o n e  
i n c l u d i n g  a n  a m p l i f i e r  a n d  m o n itor  
speake rs are avai l a b l e. S l i d e  sync 
a n d  t rac k synchro n i zat i o n  can be 
ac h i eved o n  some m o d e l s. 

T h e  q ua rter  t rack Tandberg 
T D20A (£550) gave an ove ra l l  o u t
sta n d i ng performance w i t h  n o  d ro p  
outs a n d  a ve ry w i d e  dyna m i c  ra n g e
pote n t i a l . T h e  h i g h  speed vers i o n  
was a l so we l l  l i ked b u t  f o r  t h e  re p l ay 
c l i pp i n g  m a rg i n, t h o u g h  Tan d b e rg 
p ro m ised to i m p rove o n  t h is. Both 
m ac h i n es can be c o n s i d e red as a f i rst 
s u ccessf u l  e n t ry f o r  Tan d bes rg i nto 
t h e  s e m i - p ro ree l- to-reel  m a rket. 
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Thankfull� the reaction 
from the critics wasn't as 
flat as the response from 
their equipment. 

Nothing less than we expected really, sti l l  i t 's 
very satisfying to recei ve such accolades from 
protCssional com mentators i n  recognition of the 
phenomenal performance of our new Series 3000 
un its .  

I ntegrated or used a_<; separates , they represent 
the last word i n  no-compromise H i -Ft for the serious 
enthusiast or professional studio. 

But don ' t  take ou r word for i t ,  study the 
f( )l lowing quotes , read what independent expert.;; 
have to say about these i ncredible unit<;,  then judge 
f( )r  yoursel f  

Al l  the f( )l lowing extracts appeared duri ng 
Septemher and October in these popular magazi nes 
- H i -Ft For Pleasure ,  G ramophone, Hi -Ft C hoice Amp
l i fiers ,  Hi -Ft News And Record Review . . .  

THE SERIES 3000 
A welcome add ition to the ranks 

of the highest quality equipment and 
strongly recommended . 

Wel l ,  what can I say about the performance of 
Tandberg Series 3000 separates except that the 
result.;; on some counts were to a scale 
not previousl y  encou ntered in my lab 
and by now I have evaluated a good 
few hi -ft i tems ' 

noise and notes, high sensitivity 
and selectivity make the 3001 my tuner of the year 

I nternal ly the tu ner is one of the fmcst designs 
I have ever encou ntered.  

I must admit  that my i nstruments were being 
hard pushed to mea..o;;ure such low noise levels.  
Selectivity ratios, too, were astonishing and very diff
icul t  to measure accurately 

Undoubtedly a standard-sett ing tuner for the 
real enthusia...;;t and professional and 
one which would not be out of place 
for broadca..<;t monitoring by the trans
mitting author ities . 

THE 3002+3003 
The 3003 (with its 3002 comp

an ion) must represent an u nbeatable 
purch�L<;e t( )r the audiophile who values i ntegrity of 
construct ion and engi neering excellence .
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This combination of pre-and power amplifter 
is most attractive with a standard of 
fmish the equal of anything around 
and a design that has distinct touches 
of Scandi navian flair 

THE 3002 CONTROL AMPLIFIER 
. . .  I fou nd it difficult  to conftrm 

with conftdence a few of the manufac
turer's ftgures s ince the control ampli fter 
performance reached the l imits of my measurement 
apparatus .  

To all i ntents and purposes the 3002 generates 
no significant harmonic distortion at i t<; normal 
operating level ,  the products bei ng 
below the noise floor 

Distortion at all i nputs was be 
the test noise floor. . .  

d istortion. 

THE 3003 POWER AMPLIFIER 
I was u nable to detect with 

certai nty any transient i ntermodulation 

I can conft rm the makers claim that the 
amplifter frequency response is v i rtually flat from 5 
to lOO,OO O HZ .  

. . .  a combi nation o f  design con
struction and performance which can 
only be applauded . 

And fmally, a couple of comments from us.  
Yes ,  we realise these are merely s nippets 

excellent though they are - so if you'd l i ke to exami ne 
the complete laboratory reports for yourself, write to 
us at the address opposi te. We' l l  be delighted to send 
you a free booklet contain i ng the full and unabridged 
test results and reviews. 

On the other hand , if you've read enough 
already and want to get straight i nto conducti ng 
your own l istening test ,  j ust cal l i n to your nearest 
Tandberg selected dealer for a demon stration and 
treat yourself to the ultimate sound sensation 
from Tandberg. 

TANDBERG 
TANDBERG LTD. ,  ELLAND ROAD, LEEDS LSll 8JG. 

TEL: (0532) 7 74844. TELEX : 55 7611.



Technics, Pionee�, s,ny, 
JVC, Dual, Nad, MISSIOn,

Five year Guarantee option 
available for small extra charge at time of purchase. 
Covera the costs of parts and 
labour against breakdown 
for a full five year period. 

Akal . Accousttc Research.Atwa . 
n 

Anston.Celest ic nCelef . Ferguso . 

Httachi . Kef. Marant z .  Mordaunt 

Short .  Nakamtcht , Panasontc . 

Quad. Sansut .  SME .  Thorens.

Tno.TDK . Whartdale, etc . . .  etc . . . SEVENOAKS H/Rt�VIIJEO 
MAJIANTZ 
!"M 3 1 0  ' " " " ' " " " ' £81 .85 
PM350 . . . . . . . . . . . . . . . £81 .85 
PM420 . . . . . . . . . . . . . . .  £a9.95 
PM520 . . . . . . . . . . . . . £1 39.95 
ST320 . . . . . . . . . . . . . . . .  £84.95 
ST521 . . . . . . . . . . . . . . £1 28.85 
SD220 . . . . . . . . . . . . . . . . £88.85 
SD320 . . .  . .  . . . . . . . . .  £94.85 
SD420 . . . . . . . . .  £1 38.85 

NAD 
3020 . ' " " " ' "  . . . .  £98.50 
4020A . . . . . . . . . . . . . . . .  £98 . 50 
7020 . . . . .  . . . . . . . . .  £1 89.00 
6040 . . .  ' " " ' ' " " " '£1 1 9.00 
6050C . . . . . . . . . . . . . .  £1 59.00 

SMI 
I l l S  . . . . . . . . . . . £7U5 

PINK TRIANGLI 
Avai lab le Sevenoaks 
Branch only . . . . . . . . . . POA 
MORDAUNT IHORT 
MS20 . . . . . . . . . . . . . . . . . . £81.8!1 
Carnival I l l •  . . . . . . .  £1 28.15 
Festival I l l •  . . . . . . . .  £1 97.15 
Pageant i l l •  . . . . . . .  £218.15 
* inc. free stands. 

During March a further : : : : : : : : : : : : :£1 71.88 
5% oflto JVC caah . . . . . . . . . . . . . . £1 19.18 
customers. KDDSO . . . . . . . . . . . . . . £1 41.18 

RXB0 . . . . . . . . . . . . . £1 11.15 KDD40 . . . . . . . . . . . . . .  £1 24.15 
RX40L . . . . . . . . . . . . . £1 7U5 KDD30 . . . . . . . . . . . . . .  £1 01.18 
RK20L . . . . . . . . . . . . . £1 44.85 KDD20 . . . . . . . . . . . . . . . . £71.85 

RK10L . . . . . . . . . . . . . . . . . £11.15 KDD 1 0  . . . . . . . . . . . . . . . . £84.15 
AX40 . . . . . . . . . . . . . . . . . £1 1 1.15 QLA51 . . . . . . . . . . . . . . . . . £17.15 
AXJ0 . . . . . . . . . . . . . . . . . . .  £11.15 LF41 . . . . . . . . . . . . . . . . . . . . £11.15 
AK20 . . . . . . . . . . . . . . . . . . . £74.18 LA31 . . . . . . . . . . . . . . . . . . . £11.15 
AK1 0 . . . . . . . . . . . . . . . . . . . £54.15 LA1 0  . . . . . . . . . . , ,  . . . . . . .  £41.15 
TX30L . . . . . . . . . . . . . . .  £1 01.15 .. IONIIR 'IN C�R' 
TK20L . . . . . . . .  . . .  . . .  Lowest prices In  the U K ?  

Tal : (0732) 458985 POA 
... ONIIR 
SXBOOL . . . . . . . . . . . . . . . £82.15 

6 1 50C . . . . . . . . . . . . .  £1 99.00 
1 020 . . .  . .  . . . . . £89.00 
4 1 50 Schotz . . . . .  t1 59.00 
7 1 50 Schotz . . . . .  £289.00 
7 1 20 " " "  . . . . . . . . .  £1 59.00 
3 1 50 . . . . . . . . £1 89.00 
2 1 50 . . . . . . .  £1 35.00 

CILIITION 
1 00 . . . . . .  . . . . . . . . . . .  £74.95 
1 1 0 1 1 " ' . . . . . . . . . .  £99.95 
SL6 . . . . . .  . . . . . .  £249.95 

SUGGESTED 
SYSTEMS 

SX700L . . . . . . . . . . . . . £1 01.15 
SA420 . . . . . . . . . . . . . . . . .  £41.15 
SA520 . . . . . . . . . . . . . . . . . £74.85 
SA620 . . . . . . . . . . . . . . .  £1 01.98 
SA720 . . . . . . . . . . . . . . . £1 24.15 
TX520L . . . . . . . . . . . . . . .  £51.15 
TX720L . . . . . . . . . . . . .  £1 11.15 
CT320 . . . . . . . . . . . . . . . . .  £51.15 
CT520 . . . . . . . . . . . . . . . .. .  £94.15 
CT720 . . . . . . . . . . . . . . .  £1 44.85 
PL 1 20 . . . . . . . . , . . . . . . . .  £41.15 

1 30 1 1 "  . . . . £1 29.95 PL320 . . . . . . . . . . . . . . . . . £81.18 
PL620 . . . . . . . . . . . . . . . . . £12.85 

ROT EL 
RA820 . . . . . . . . . . . . . . . £74.95 AS . . . . . . . . . . . . . . . . . . . . . . .  £84.85 

AS . . . . . . . . . . . . . . . . . . . . . £101.15 Dua l  CSSOS + Marantz PM31  0 + M iss ion  70 or Celesti o n  1 00 . . . . . . . . . . . . . �209 .95 
HITACHI 
DE66 . . . .  . . .  £1 89.95 

A7 . . . . . . . . . . . . . . . . . . . . .  £1 45.15 
CTS . . . . . . . . . . . . . . . . . . . . .  £11.15 
CT6R . . . . . . . . . . . . . . . .  £1 88.15 

Dua l  CS SOS + Marantz PM31 0 + AR1 8 or Cod a 1 1  o r  MS20 or Ce l 1 1  0 1 1  . . £224 .95 
DE99 . . . . . . . . . . . . . . .  £229.95 
FTS500 . . . . . . . . . . . . £1 45.95 
D2200M . . . . . . . . . . .  £31 9.95 

FSL . . . . . . . . . . . . . . . . . . . . .  £14.15 
F7 . . . . . . . . . . . . . . . . . . . . . . .  £11.15 Dua l  CS SOS + Marantz PM350 + A R 1 8 or Cod a 1 1  or M S20 or Cel 1 1  0 1 1  . . £244 .95 

AIWA 
AD3500 . . . . . . . . . . . .  £1 49.95 

CT4 . . . . . . . . . . . . . . . . . . . . . £78.15 
PL2 . . . . . . . . . . . . . . . . . . . � .£41.15 
PL4 . . . . . . . . . . . . . . . . . . . . .  £75.15 

Dua l  CS505 + NAD3020 + Miss ion  70 or Celest ion 1 00 . . . . . . . . . . . . . . . . . . . . £249 . 95 
AD3800 . . . . . . . . . . . . £269.95 
M808 . . . . . . . . . . . . . . . . £349.95 Dua l  CS505 + NAD3020 + A R 1 8 or Coda 1 1  or MS20 or Cel 1 1 0 1 1  . . . . . . . . . £264 .95 PLS . . . . . . . . . . . . . . . . . . . . .  £12.15 

X333SL + spkrs £241.15 
X555SL + spkrs £334.15 
X777SL + spkrs £441.15 
X999SL + spkrs £521.85 
XG 1 SL + spkrs £21111,85 
XG5SL + spkrs £311,15 
XG7SL + spkrs £481.15 
Pioneer Laserdisc POA 
TECHNICS 

AD31 50 . . . . . . . . . . . £79.95 
AD3250 . . . . . . . . . . . . . . .  99.95 
AD3700 . . . . . . . . . . . . .  £1 89.95 Dua l  CS505 + NAD3020 + M iss ion  7008 or Celest ion  1 30 1 1  . . . . . . . . . . . . . . . £299 . 95 
V 1 000 ex. spkrs £549.95 
cxso . . . . . . . . . . . . . . . . . £249.95 Dua l  CS505 + R ote I RA820 + AR1 8 or Cod a 1 1  or MS20 or Cel 1 1  0 1 1  . .  _ . .  £239 . 95 
LX1 00 . . . . . . . . . . . . . . . £1 49.95 
DUAL 
C8 1 4  . . . . . . . . . . . . . . . . . £1 09.95 Tho rens  TD1 66 + NAD3020 + A R 1 8 or Coda 1 1  or MS20 or Cei 1 1 0 1 L  . . . . £299 .95 
System Two ex. spkrs. 

POA 
Full range . . . . . . . . . . . . . . POA 
KIF 

Ar isto n R D80 + NAD 3020 + AR 1 8  or Coda 1 1  or MS20 or Cel 1 1  0 1 1  . . . . . . £389 . 95 
SONY 
TAAX4 . . . . . . . . . . . . . . £84.95 Coda 1 1  . . . . . . . . . . . . . . . .  £81.85 

Carina . . . . . . . . . . . . . . .  £1 31.85 Sansu i  S R 222 + NAD3020 + AR1 8 o r  Coda 1 1  o r  MS20 o r Cel 1 1 0 1 1  . . . . . .  £279 .95 
New range of TV, H i - Fi 
and Video at HUGE 
SAVINGS th is  month. P ink  Triang le  + NAD3020 + AR1 8 or Cod a 1 1  or M S20 or Ce l 1 1  0 1 1  . . . . . . . £649 .95 Caprice . . . . . . .  , . . . . .  £1 49.95 

Carlton inc. stands 
£229.15 

YAMAHA 
Full range . . . . . . . . . . . . . . POA • cartridge supp l ied with above systems•

• l eads p rovided with above systems

1 03.2 inc. stands 
AKAI £24!1.8S 

PROS22 inc. spkrs 
£374.15 

SANSUI 
AU D22 
AUD33 
TUS33L 
SR222 M k  IV 

HUGE 
SAV INGS 

THIS FREE • carriage fo , ma i l  o rder  customers on  above systems
PROS 1 2  inc. spkrs 

£31 8.85 
PROS 1 1  inc. spkrs 

THORINS 
TD1 60S 
TD1 60BC M k  1 1  
TD 1 66 

MONTH 
- PRICES 
TOO LOW 

•A variety of alte rnative cartridges are ava i lab le  at extra cost . 

EG :  M P1 1 - VMS20E - 9200 - 95HE - 97H E ,  etc . 
£249.85 

PROS2L inc. spko:s . 
£214.15 

PROS 1 4  inc. spkrs 
TD 1 47 
ARISTON 

TO PRINT ········ 
RDBO + LiB 

BOSTON 
NAKAMICHI ACOUSTICS 
BX2 . . . . . . . . . . . . . . . . . . £239.95 A40 . . . . . . . . . . . . . . . . . . . . £99.95 
LX3 . . . . . . . . . . . . . . . .  £299.95 ACOUSTIC 

SEVENOAKS (Sa les / M a r !  Ord e r ) 
1 1 8 L o n d o n  Ad . Seve n o a k s .  Kent . Te l  (0732) 459555 
Open Mon-Sar 9.30- 1 2-5. 30 Closed all day Wednesday 
LATE NIGHT SHOPPING - THU RSDAY UNTIL  I P .M .  LX5 . . . . . . . . . . . . . . . . . . £539.95 RESEARCH ZX? . . . . . . . . . . . . . . . £860.95 A R 1 BS inc . stnds £89.95 LONDO ZX9 . . . . . . . . . . . . . . . . . . . £795.95 AR28 . . . . . . . . . . . . . . . . . £1 09.95 N SE 1 8  

EXTRA SAVINGS OFF AR38 . . . . . . . . . . . . . . . . .  £1 59.95 1 62 Pow is  St . .  Wo o l w i c h .  L o n d o n  S E 1 8 .  Tel 0 1 -855 80 1 6  ����� ��K
R
A�l��� AR48 . . . . . . . . . . £1 89.95 Open Mon-Sar 9 30- 1 2-5. 30 Closed all day Wednesday ········A·R·92151 . . 1 . . . 1 . . .  1 . . .  1 . . ... £.24191.915 ... LATE NIGHT SHOPPING - THU RSDAY UNT IL  I P .M.  

I n s t a n t  c r e d r l  f a c r l r l r es a v a i l a b l e  up  to £ 1 .000 subject
to  s tatus W r � l len  d e t a i l s  a v a i l a b l e  

Pr �ces I nc lude  VA T and  were c o r rect a t t r me of  
prepa rai iQn  lapprox 6 wee k s  before pub l ica  l iOn )  b u t  
subJeCt la  c h a n g e  w r l h o u l  n o t r c e  E & O E  

Home d e m o l m s t a l l a i i O n  a t  e x t r a  cost  
Al l o w  10  da y s f o r  d e l i v e r y

Eve r y t h r n g  f u l l y  r n sured  a g a r n s t l o s s  a n d  d a m age 
dur �ng  l r a n s r l  C a r r r a g e  and  r n s u ra nce £5 00 per r l e m  

TUNBRIDGE WELLS 
34 M o u n t  E p h ra i m .  Tunbndge  Wel l s .Kent . Te l  (0892 ) 3 1 543 
Open Mo n-S a t  10-5 30 Closed all day Wednesday 

CHATHAM 
4 R a i l wa y  St . . C h a t h a m . Ken t  Te l . (0634) 46859 
Open Ma n-Sat 9 30-5. 30 Closed all day Wednesday 

BRIGHTON 
5 5  P r e s t o n  S t . . B r r g hto n .  Sussex  T e l  (0273) 733338 
Open Ma n-Sat 9. 30-5. 30 Closed all day Wednesday 

£21111.15 
CSF1 4 . . . . . . . . . . . . . . . . .  £71.85 

DUAL CS501·1 MISSION 
Black or silver 70 . . . . . . . . . . . . . . . . . . . . . . .  :£71.85 
so5- 1 Inc. tree j��nc:·iiiii�ci�· . . m::: cartrid!Je . . . . . . . . £74.95 nos inc. stands£321.15 505- 1 tnc. MPI I  VCRa £84.95 Sony, JVC, Panaaonlc, 505-1 Inc. 9200 HHachl, etc . . . . . . . . . . . . . POA 

£89.95 VIDIO TA .. I. 505- 1 inc. VMS20E 3hr VHS and Beta from 
£94.95 £5.10 Top makes only. 

- - - - - - -
Mai l  order to Sevenoaks H I ·FI .  I l B London Road.  
Sevenoaks.  Kent. 0732 459555 IPlease Send me 
1 enclose cheq ue /cash / ca rd no .  i nc l ud ing p&p IName ___________ _ 

Add ress --- 1 
----- · Reg r s lered of f rce at t 18 London Roa d .  Se venoa k s .  Kent  

Reg r stered r n  London  No 2246732 VA T No 209 9564 33 ................ ��---n.�--�· 
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A com b i n a t i o n  record/ p l ayback head i s  f i t ted 
to t h i s  n e w  A i w a  deck ,  w h i c h  t h u s  a l l ows 
sou rce/t ape m o n i t o r i n g .  Dolby B and C are 
f i t t e d ,  toget h e r  w i t h  very fast  a u t o m at i c  tape 
a l i g n m e n t .  Fo u r  push buttons are p rov i d ed to 
s e l ect fer r i c ,  pseudoc h rome,  f e r r i c h rome and 
meta l  t a p e  types - no I EC n u m bers are shown 
for  t h ese set t i n g s .  

Add i t i o n a l  b u t t o n s  select  a v e r y  c o m p re h e n 
s i ve ser ies of tape c o u n t e r  a n d  memory f u nc
t i o n s .  i n c l u d i n g  e l apsed t i me ,  a n d  a u t o  rew i n d 
a n d - p l ay .  An a u t o m at i c  head d e m ag n et i s i n g  
f ac i l i t y  i s  operated b y  another  p u s h  b u t t o n ,  as 
is t h e  a u t o m at i c  t a pe-ca l i brate f ac i l i t y .  Two 
para l l e l  operat i n g  h o r i z o n t a l  s l i d e  faders are 
p r o v i ded for record l eve l  sett i n g ,  w h i l st r e p l ay 
g a i n  i s  ad j u sted by a s i m i l a r b u t  shorter  
g a n g e d  fader .  T h i s  l at t e r  contro l  a l so af fects  
head p h o n e  vo l u m e ,  ample  vo l u m e  for  a l l  
n o r m a l  t y p e s  bei n g  ava i l a b l e  f r o m  t h e  s t a n d 
a r d  ' ·; "  ste reo j a c k  p rov i d e d .  

M e t e r i n g  i s  w i t h  an  L E D  b a r g r a p h  d i s p l ay 
w i t h  good d i SCJlm i n a t i o n  a n d  m u l t i -co l o u re d .  
T h e s e  m e t e r s  are c a p a b l e  o f  read i n g  t ra n s i e n t s  
very a c c u r a t e l y  i n d eed a n d  were m u c h  l i ked .  
Deck f u n c t i o n s  operated very s m oot h l y  i n d e e d .  
T h e  c o n t ro l s  o f f e r  t h e  a b i l i t y  to s w i t c h  f rom 
p l a y - i n t o - w i n d  and back ( w i t h  c u e i n g  i f  
req u i re d ) .  t h e  p a u s e  c o n t r o l  st o p p i n g  a n d  re
s t a r t i n g  the t a p e .  and a record m u t e  is f i t t e d .  
C a s s e t t e  i n s e r t i o n  w a s  s i m p l e .  a n d  t a p e  
t e n s i o n  i s  a u t o m a t i c a l l y  t a k e n  u p  a f t e r  i n se r-

l i o n .  A s u pe r b  d i s p l ay p a n e l  i n d i cates t h e  
s e l ected f u n c t i o n s  a n d  g e n e r a l  ergo n o m i c s  
w e r e  v e r y  g ood i nd e e d .  

Pai rs of  p h o n o  s o c k e t s  for  l i n e i n/o u t ,  a l o n g  
w i t h  t h e  m o n o  'I• " j a c k s  for  m i c ro p h o n e  i n p u t  
a r e  f o u n d  o n  t h e  b a c k  p a n e l ,  toget h e r  w i t h  a n  
M PX f i l t e r  s w i t c h  a n d  a remote c o n t ro l  soc ket . 

The m i c  i n p u t s  were f a i r l y  q u i e t  a n d  h ad j u s t  
a d e q u a t e  g a i n .  The l i n e  i n p u t s  were v e r y  
sen s i t i ve a n d  h a d  no c l i p p i n g  p ro b l e m ,  b u t  
i n p u t  n o i se was s l i g h t l y  h i g h  for  a Do l by C 
d e c k .  O u t p u t  l e v e l  was moderat e l y  h i g h ,  f rom a 
reaso n a b l e  i m pe d a n c e .  

R e p l ay az i m u t h  was o n l y  marg i n a l l y  i n  e r r o r ,  
b u t  t h e  a c c u racy of  h ead a n d  g u i d e  h e i g h t s ,  
a n d  h e a d  p e n e t rat i o n  w a s  n o t  q u i t e  adeq u a t e .  
S o m e  50 Hz h u m  was j u st  noted w i t h  a f e w  
h a rm o n i c s  ( n o t  good) ,  b u t  h i ss w a s  reason
ab le .  R e p l ay amp d i stort i o n  m e a s u red w e l l ,  
a n d  t h e  c l i p p i n g  m a rg i n  was adeq u at e .  S o u rc e  
m o n i t o r i n g  s howed s l i g h t  overa l l  d i st o rt i o n ,  
b u t  t h i s  w a s  kept  be low 1 % . 

S i n c e  t h e  m a c h i n e  c o u l d  a l i g n  a n y  reaso n 
a b l e  t a p e  t y p e ,  T D K  0 f e r r i c  was u s e d ,  w h i c h  
g ave a d e q u a t e  M O Ls a n d  h i g h  f r e q u e n c y  
sat u rat i o n s .  Overa l l  n o i se w a s  reaso n a b l e ,  
w i t h  n o i s e  red u c t i o n  good . T h e  f r e q u e n c y  
res p o n s e  p e n  c h a r t s  s h o w  j u st a g e n t l e  H F 
r i se ,  w h i c h  w a s  act u a l l y  l i ked very m u c h  
s u bject i v e l y .  t h e  overa l l  so u n d  q u a l i t y  b e i n g  
t h o u g h t  exc e l l e n t  f o r  a b u d g et t a p e  t y p e ,  
a l t h o u g h  h i g h  l e v e l s  w e r e  o f  c o u rse poor .  

Do l by C a l l owed t h e  record i n g  leve l s  t o  be 
red u c e d ,  t h e  q u a l i t y  t h e n  be i n g  very h i g h l y 
p r a i sed t h ro u g h o u t .  M od u l at i o n  n o i se was 
m i n i m a l ,  the  c h art  be i n g  a m az i n g l y  good.  

T D K  SA p s e u d oc h ro m e  g ave adeq u at e  
M O Ls a n d  s at u rat i o n ,  w i t h  overa l l  n o i se 
m e a s u r i n g  w e l l  t h ro u g h o u t .  P e n  c h a r t s  
s howed a s l i g h t  l i ft a t  ext remely h i g h  f req u 
e n c i es t h ro u g h o u t ,  b u t  t here was a presen ce
band v a l l e y ,  e s p e c i a l l y  o n  the r i g h t  c h a n n e l ,  
w i t h  Do l by C .  T h e  s u bject ive res p o n s e  w a s  
ag a i n  m u c h  l i ke d ,  t h o u g h  t h e  overa l l  q u a l i t y  
w a s  c r i t i c i sed because of  g e n e r a l  m i d-freq u 
e n cy d i st o rt i o n  beco m i n g  a p parent  rat h e r  
rap i d l y  a bove o n l y  m o d e s t  p e a k  l eve l s ,  t h e  
q u a l i t y  at l o w e r  leve l s  h owever be i n g  w e l l 
l i ked . M od u l at i o n  n o i s e  a g a i n  was m i n i m a l .  
T h e  Do l b y  C c i r c u i t s  however,  were poorer  t h a n  
average ,  prod u c i n g  a ' pa pe r-a nd-co m b '  s o u n d  
o n  F r e n c h  h o r n . 

T D K  MA m e t a l  t a p e  p rod u ced very good l o w
f req u e n c y  M O Ls ,  a n d  satu rat i o n  res u l t s  w e re 
reaso n a b l e .  Overa l l  n o i se was good t h ro u g h 
o u t ,  a n d  r e s p o n ses exce l l e n t  w i t h o u t  Do l by ,
a n d  g o o d  w i t h  i t  - t h o u g h  n o t e  t h e  presence 
d i p .  D i st o rt i o n  was a u d i b l y  q u i t e  low,  t h e  
s o u n d  q u a l i t y  at best  be i n g  exce l l en t  t h ro u g h 
o u t .  S o m e  record-c u rr e n t  sat u rat i o n  was noted
a t  h igh  f r eq u e n c i e s .  

W o w  a n d  f l u t t e r  measu red i n cred i b l y  w e l l ,  
b u t  t h e  act u a l  speed was a l i t t l e  f a s t .  Q u a l i t y  
of  spoo l i n g  w a s  average,  a n d  t a p e  t e n s i o n s
wel l o pt i m i se d .  

We a l l  l i ked t h i s  d e c k  v e r y  m u c h ,  a n d  t h e  
s o u n d  q u a l i t y  w a s  e x ce l l e n t  t h ro u g h o u t ,  
provided h i g h  l eve l s  were avo i d ed o n  f e r r i c  a n d  
p s e u d o c h r o m e  t a p e s .  Do l by C h e l ped g reat l y  
w i t h  d y n a m i c  r a n g e  pot e n t i a l ,  t h o u g h  n o t  
g i v i n g  t h e  best d y n a m i c  d i st o rt i o n  perform
a n c e .  Very reaso n a b l y  p r i ced for  the f ac i l i t i e s ,  
t h i s  d e c k  m u s t  be p l aced i n  t h e  b e s t  b u y  c l as s  
as i t  o f f e r s  so m u c h .  

G EN ERAL DATA 
Replay az imuth  dev ia t io n  from average . . . .  1 9 "'  
L i n e  i n p u t  sens i t iv i ty . . . . . . . . . . . . . . . . . . . . . . . . .  65mV 
Worst a u d i b l e  replay hum component . . . . . . . - 69d B ( 1 50 H z) 
Replay no ise  ferr ic CC I R/ A R M  weig hted ( N R  out) . - 58. 2 d B  
Rep lay no ise  c h rome p o s i t i o n  CCI RIA RM  

weig hted ( N  R out) . . . . . . . . . . . . - 62.0 d B  
Replay a m p  c l i p p i n g  r e f  D L .  + 1 3 . 1 d B  
M a x  replay level  for D L .  . . . . . . . . . . . . . . . . . . . . . . .  685mV 
Wow and f l utter  average (peak w e igh ted D I N )  . . . . . . . . .  0.04 % 
Speed average .  . . . . .  + 0 . 8 %  
Meters u n d e r-read . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Od B on S m s  
Overa l l  1 0kHz s a t  f e r r i c  L / R  r e f  D L .  . . - 81 - 7.5d B 
Overa l l  Dol  by C 1 OkHz  sat ferr ic  UR ref D L .  . . - 5.51 - 4.5d B 
Overa l l  d i stort i o n  ferr ic  UR for  5% d i s t  

@ 3 1 5 Hz r e f  D L . . . . . . . .  + 4.6/ + 5.2d B 
Overa l l  1 0kHz sat c h rome pos i t i o n  UR ref DL . . .  - 5.51 - 5.5d B 
Overa l l  Dolby C 1 0kHz  sat c h rome posi t ion UR 

ref DL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 2.5/ - 2d B 
Overa l l  d i st c h rome p o s i t i o n  UR for 5% d ist  

@ 3 1 5 H z  ref  D L . . . . . . . . . . . . . . . . . .  . + 5.01 + 4 .6d B 
Overa l l  1 0kHz sat metal  UR rei D L .  . - 1 / - 1 d B  
Overa l l  Do l  b y  C 1 0kHz  sat metal  U R  ref D L .  . . . + 21 + 3d B 
Overa l l  d i stort i o n  metal  UR for 5% d is t  

@ 3 1 5 H z  rei DL  . . . . . . . . . . . . . . . . . . . . . . . . . . + 8.8/ + 8.6d B 
Overa l l  no ise  ferr ic N R  o u t  (CCI RIAR M )  rei DL . . . . . .  - 50.0d B 
N R  i m p rovement Dolby BIC . . . . . . . . . . . . . . . . . . . .  9.011 7 .8dB 
Overa l l  no ise c h rome NR out  (CCI RIA R M )  ref  DL  . . . . .  - 53 .0d B 
N R  i m p rovement Dol  by BIC . . . 9.81 1 8 . 2 d B  
Overa l l  no ise m e t a l  N R  out  (CCI RIARM)  r e i  D L  . . . . . .  - 51 .6d B 
N R  i m p rovement Dol  by B/C . . . . . . . . . . . . . . . . . . . . .  9.81 1 8.6d B 
M od u lat ion  no ise ferr ic  broad/close ref 3kHz tone - 441 - 40d B 
M o d u l a t i o n  noise c h rome broad/c lose rei 

3kHz tone . . . . . . . . . . . . . . . . . . . . . . . .  - 431 - 38d B 
Li n e  i n p u t  no ise l loor  ref 1 60mV/ D L (CCI RIARM)  . . . .  - 78.0d B 
Spoo l i ng t i m e  (C90) . . 1 m 58s 
Dynamic range ferr ic/chrome/metal . . . . .  74177.5180.5d B 
N o i se red uct ion  syste m . . . Dol by BIC 
Tapes u sed . . T DK DIT D K  SA/T D K  M A  
Typ i c a l  reta i l  pr ice . . £270 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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Akai  (UK) Ltd ,  U n i t  1 2 , Has lemere Heat h row Estate ,  S i lver J u b i lee Way ,  
s l ow. M i d d l esex.  Te l 01 ·897 6388 

Despite its modest pr ice ,  t h i s  deck i n c l udes 
bot h Dol by B and C n o i se red u ct io n .  U n u s u a l l y ,  
t h e  rot ary record l evel  contro l  i s  g a n g e d ,  and i s  
com p l emented b y  a centre- i ndented balance 
contro l  - an arrangement w h i c h  we rat her  
l i ked.  Phono l i ne i n/out  sockets are  on t h e  rear, 
and w h i l e  the p re-p rod u c t i o n  sample  rev i ewed 
om itted a f ive-pole DI N socket , one i s  t h reat
ened on the prod u c t i o n  mode l s !  A t r i o  of t h ree
pos i t i o n  lever switches sel ect n o i se red uct i o n  
( o f f ,  Dol by 8 ,  Dol by C), t a p e  types (ferr i c ,  
pseudochrome and meta l ,  n o  I EC n u m bers 
m arked) and f i n a l l y  m a i n s  t i mer-start i n  p l ay o r  
record modes.  

Meteri ng i s  with a f l u orescent barg raph 
d i s p l ay,  accu rate ly  read i n g  even fair ly short 
t rans ients ,  and w i t h  adeq u ate d i sc r i m i nat ion  
- t h i s  be i n g  st rong commendat i o n  for a 
b u dget deck. 

Cassette i n sert i o n  was s i m p l e ,  but  pai n f u l  
o n  o n e  occas i o n  because o f  sharp corners o n  
t h e  d o o r .  D e c k  f u n c t i o n s  a l l owed t ransfer 
stra ight from p l ay i n t o  w i nd and back (ca u s i n g  
t h e  t a p e  to j e r k  a b i t  t h o u g h) ,  and d rop p i n g  i nt o  
reco rd,  wh i l st t h e  pause stops but  d o e s  not re
start . Beh i n d  t h e  cassette door is revealed 
a user  - adj ustab le  head-azi m u t h  p re-set , u se
f u l  for opt i m i s i n g  p re-recorded cassettes. The 
mechanical  tape counter  j a m med o n  o n e  
o c c a s i o n  d u r i n g  o u r  t e s t s .  

M i crophone i n p u t s  ( V. "  p l a s t i c  mono jacks) 
had i n adequate sens i t iv i ty ,  but were ade q u ate 

o n  h i ss leve l s .  The l i n e  i n p ut s  had average 
s e n s i t iv i ty ,  and n o i se meas u red wel l ,  wh i l st no 
c l i p p i n g  p ro b l e m  was e n c o u ntered . O u t p u t  
l ev e l s  ( n o t  adj u st a b l e) w e r e  average and t h e  
o u t p u t  i m pedance was reason a b l y  l o w .  On t h e  
A ka i ' s  h ead p h o n e  o u t p u t ,  l ow i m pedance 
head phones were too loud ,  w h i l st h igh  i m ped
ance ones were too q u i et - c i rc u i t  des i g n  was 
rat h e r  u n sat i sfactory h ere. Rep l ay azi m u t h  had 
been very accu rate l y  set , w h i l st head and 
g u i d e  h e i g h t s  were adeq uate.  R e p l ay h u m  and 
h i ss l eve l s  measu red wel l ,  wh i l st rep l ay a m p  
d i st o rt io n  and c l i p p i n g  meas u rements were 
very good . 

Maxe l l  UD ferr ic  g ave pen c h arts show i n g  a 
s l i g h t  h i g h  f r e q u e n c y  b o o s t ,  a n d  b a s s  
'woodles '  (u neven respon se) , w i t h  very l o w  
freq u e n c i e s  rat her  d o w n .  S o u n d  q u a l i ty  was 
q u i te  smoot h ,  s l i g h t l y  b r i g h t ,  but l i ked.  Low
freq uency M O Ls and h i g h-freq uency satu ra
t i o n  res u l t s  q u i t e  acceptab le ,  and sound 
q u a l i ty  was very  good i nd eed u p  t o  reason a b l e  
p e a k  l eve l s .  Overa l l  n o i se measu red very wel l ,  
w i t h  very good Do l by i m p rovements .  Rep l ay 
e q u a l i sat i o n  was s l i g h t l y  i n correct,  t here bei ng 
not  enough h i g h  f req u e n c i es .  Mod u l a t i o n  
n o i s e  w a s  s l i g h t l y  better t h a n  average .  The 
Dol by C c i r c u i t s  (wh i c h  make use of t h e  
H i tach i c h i p) h a d  a p p rec i ab l y  better t h a n  
average dynam i c  d i st o rt i o n  ch aracteri s t i c s .  

T D K  SA pse u d oc h ro m e  g ave rat her  a poor 
l ow-freq uency MOL o n  the left  chan n e l ,  w i t h  

h i g h-freq uency sat u ra t i o n  res u l t s  not too hot .  
Pen ch arts conf i rmed our  s u bject ive comment 
t h at t h e  r i g h t  t rack was a l i t t l e  down at h i g h  
freq uence (d ue to be i n g  over- b i ased), wh i l st 
t h e  l eft was reason a b l e  (bass ' woodles '  again) .  
Overa l l  n o i se t h r o u g h o u t  meas u red wel l with  
m od n o i se reaso n a b l e .  So u n d  q u a l i ty was 
q u i te good but o n l y  up to moderate peak 
l eve ls ,  but h i g h  leve l s  a u d i b l y  d i storted ( Do l by 
C a l l ows lower leve l s  for  record i n g) .  

T D K  MA metal  g ave a poor MOL at 3 1 5 H z  on 
the l eft c h a n n e l ,  b u t  H F  sat u rat i o n s  were 
exce l lent  ( l eft t rack u nd e r- b i ased). Respon ses 
were reaso n a b l y  good,  but s howed p resence 
d roops,  a l t h o u g h  s u bject ive ly  t h e  res ponse 
sou nded q u i t e  smoot h .  Q u a l i t y  was much l i ked 
up t o  moderate peak l eve l s ,  but d i stort i o n  was 
c l ear ly  evi dent  above t h ese.  Overa l l  n o i se 
measurements were very good t h r o u g h o u t .  
S l i g h t  record c u rrent sat u rat i o n  w a s  n oted a t  
h i g h  f req u e n c i es .  Overa l l ,  Do l by c a l i brat i o n  
w a s  f o u n d  to be genera l l y  err i n g  pos i t i ve ly ,  SA 
on t h e  r i g h t  c h a n n e l  be i n g  p l u s  1 .2d B .  

W o w  and f l utter  meas u red very wel l a n d  
n o n e  was not i ced o n  t h e  l i st en i n g  test  
p rog ram m e  - which i s  excel l e n t  for a budget 
d e c k .  Speed was m a rg i n a l l y  fast , wh i l st 
spoo l i ng t i m e  was a l i t t l e  s l o w ,  t e n s i o n s  bei n g  
steady and wel l o pt i m i se d .  

Con s i d e r i n g  t h e  p r i c e  of  t h i s  d e c k ,  t h e  
overa l l  sound q u a l i ty  was remarkab ly  good . 

GEN ERAL DATA 
Replay azi m u t h  deviat ion from average . . . . . . . . . . .  6 °  
L i n e  i n p u t  sens i t iv ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5mV 
Worst a u d i b l e  replay hum component .  . . . . . . .  - 69d B ( 1 00Hz) 
Rep lay no ise ferr ic CCI R/ARM weig hted ( N R  ou t) . . . - 59.4d B 
Rep lay no ise c h rome posit ion CCI R/A R M  

w e i ghted ( N R  out) . . . . . . . . . . . . . . . . .  . . . . . . - 62.8d B 
Replay a m p  c l i p p i ng ref D L .  . . . . . . . . . . . . . . . . .  + 1 6.0d B 
Max rep lay level for DL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  545mV 
Wow and f l u tter average (peak weig hted D I N )  . . . . . . . .  0 .08% 
Speed average . . . . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . . .  + 0 .5% 
M elers u n der-read . . . . . . . . . . . . . . . . . . .  . . .  1dB on 8m s  
Overa l l  1 0k H z  sat f e r r ic  UR r e f  D L . . . . .  . . - 6.5/ - 7.5d B 
Overa l l  Dol  by C 1 0k H z  sat ferr ic UR ref D L .  . - 4.5/ - 5.5d B 
Overa l l  d i stort ion  ferr ic UR for 5% d i s t  

@ 3 1 5 Hz r e f  D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 4.6/ + 6.0d B 
Overa l l  1 0k H z  sat c h rome posit ion UR ref DL . . . . .  - 71 - 7.5d B 
Overa l l  Dolby C 1 0k H z  sat c h rome pos i t ion  U R  

r e f  D L . . . . . .  . .  . . . . . . . . . . . . . - 4.5/ - 6dB 
Overa l l  d ist c h rome pos i t i o n  UR for 5 %  d ist  

@ 3 1 5Hz ref  D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 3.2/ + 4.6d B 
Overa l l  1 0k H z  sat metal  UR ref D L .  . . . . . . .  + 01 - 0.5d B 
Overa l l  Dol  by C 1 0kHz sat metal UR ref D L .  . . .  + 3.5/ + 3dB 
Overa l l  d istort i o n  metal UR for 5 %  dist  

@ 3 1 5 H z  ref DL  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 4.4/ + 5.4dB 
Overa l l  no ise ferr ic NR out  (CCI R/ARM) ref D L  . . . . . . .  - 52.8d B 
N R  i m p rovement  Dolby B/C . . . 1 0.2/1 9.2d B 
Overa l l  n o is e  c h rome N R  out  (CCI R/A R M )  ref DL . . . . .  - 54.0d B 
N R  i m p rovement Dolby B/C . . . .  . . . . . . . . . . . .  1 0/ 1 8.8dB 
Overa l l  no ise metal N R  out  (CCI R/A R M )  ref D L  . . . . . .  - 52.0dB 
N R  i m p rovement  Dolby B/C . . . . . . . . . . . . . . . . . . . .  1 0.2/1 9.2dB 
Modulat ion no ise ferr ic b road/c lose ref 3kHz tone - 38/ - 33d B 
M o d u l a t i o n  noise c h rome broad/c lose ref 

3kHz tone . . . .  . .  . . .  . .  . . .  . . . . . .  - 37/ - 32d B 
L i n e  i n p u t  noise f loor ref 1 60mV/DL (CCI R/A R M ) . . . .  - 79.6d B 
Spool i n g  t i m e  (C90) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2m 1 1 s  
Dynam i c  range ferr ic/ch rome/metal . . . . . . . . . . . . . .  78/77/77 d B  
N o i s e  red uct ion  system . . . . . . . . . . . . . . . . . . . .  D o l  by B/C 
Tapes used . . . . .  . . . . . . . . . .  Maxe l l  U D/TD K  SAITDK M A  
Typ ica l  retai l  p r i c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £ 1 00 

S i n ce t h e  i n d ustry of D o l by C perm i t s  a f a i r l y  
good d y n a m i c  range t o  be a c h i eved w i t h o u t  
hav ing t o  record at a h i g h  l eve l ,  t h e  deck i s  very 
o bvi o u s l y  a best b u y  a n d  can be stro n g l y  
recom m e n d e d .  i t  i s  d i f f i c u l t  t o  u n derstand h o w  
A k a i  h ave m a d e  t h e  p r i c e  so l o w ,  c o n s i d e r i n g  T 

l 

R 
H =1---m ! 

t h e  exce l l ent  meter i n g ,  good wow and f l utter  'l"" 
and t h e  p rov i s i o n  of Dol by C n o i se red u c t i o n .  
(Note: the review sample was a pre-production M:xeii,.New uo 
model. We understand that the decks imported to 

_oo 

the UK do not have such good meter performance, 
but this is not serious enough for the 'Best Buy' rating 
to be withdra wn.) 
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This latest deck from the Bang & Olufsen 
stable is quite the most remarkable that I have 
yet seen, being almost completely micropro
cessor-controlled throughout. A combination 
record and replay head is fitted, but no off tape 
monitoring is provided. Dolby B and C noise 
reduction systems are complemented by B & 
O's patented HX Professional system 
(developed from Dolby HX) which works very 
well. DIN interconnections on the back and 
front allow for normal DIN inputs and outputs 
and alternative high-level DIN, the choice of 
either d DIN socket of a stereo jack being 
available for mic input. A stereo jack with its 
own level fader provides ample volume for all 
normal headphones. The 'amplifier' DIN, 
although five-pin-compatible, has additional 
pins for remote operation/control with other 
B & 0 equipment. 

The deck is most unusually styled, with the 
main pushbutton controls on the front right, in 
the form of a calculator-type keyboard. In 
addition to all normal deck functions, these 
allow tape playing time calibration for the 
counter (elapsed or time-to-go can be dis
played), 'go to' (selects any desired timing 
point for access), and almost any other 
function that you might imagine, including 
cycling and a vast memory facility. 

Tape calibration and setting-up is automatic 
and fast, and the built-in metering can indicate 
the tape MOL, normal levels, bias, sensitivity 

and equalisation. The programme meters did 
not have good discrimination, whilst the OdB 
point always indicated the tape's 2% distor
tion level at mid frequencies, but were heavily 
equalised. There is no room to detail further 
the amazing possibilities offered by the 
microprocessor control system. 

The microphone inputs were very sensitive 
and quiet, whilst the DIN inputs were also very 
quiet, and various input switching options 
allowed great versatility of input level/ 
impedance matching, the record levels being 
separate faders for left and right channels. 
Output levels are adjustable, and if these are 
set too high, clipping might result, but set to 
500mV the replay clipping margin was really 
excellent, distortion in the electronics being 
generally low. 

Replay azimuth was very accurately set and 
in any case, B & 0 supply an azimuth tape. 
Head heights were also accurately set. 

The latest BASF Ferro Super LH I ferric gave 
excellent low frequency MOLs, but high fre
quency saturation was good rather than 
outstanding - although Dol by C improved it to 
excellent. Overall noise measurements were 
average without Dolby, and showed very good 
Dolby improvement. Frequency responses 
were very good throughout, with only minor 
deviations (some cheap tapes also gave 
amazing charts). Modulation noise was quite 
reasonable, and sound quality throughout 

superb, provided one watched the meters 
carefully. 

BASF Superchrome CRS 11 gave excellent 
MOLs and a good high frequency saturation 
particularly with Dolby C, but 3.15kHz MOL 
was poor due to the tape's characteristic. As 
expected, this tape produced an amazingly low 
overall noise, with good Dolby improvement, 
and thus high recording levels are totally 
unnecessary. Responses showed a slight 
presence valley with extremely high frequen
cies marginally up, although the sound quality 
seemed very open, smooth and generally 
excellent modulation noise being just average. 

TDK MA metal gave fairly good MOLs, but 
was very good at high frequency, and out
standing with Dolby C. Overall noise 
measurements were all good, and responses 
excellent with just a slight rise at extremely 
high frequencies. Sound quality was superb 
throughout, very open and clean. The Dolby C 
circuits gave an average dynamic distortion 
performance. Replay amp noise measure
ments were all good, but mysteriously the right 
channel was even quieter than the left on two 
different samples. 

Wow and flutter measured very well indeed, 
none being heard on the programme, whilst 
speed was as accurate as we could check! 
Spooling time was slightly faster than average 
and no tension problems were noted. 

The original sample delivered to me for 
review had given an even better performance 
throughout, but a problem developed in the 
record feed circuitry, and at very short notice a 

GENERAL DATA 
Replay azimuth deviation from average .................. 6' 
Line Input sensitivity .................... 19mV (see review) 
Worst audible replay hum component . ....... -6 6d8 (15 0Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) .... -6 0.0d8 
Replay noise chrome position CCIR/ARM 

weighted (NR out) ............................ -63.8d8 
Replay amp clipping rei DL ............ + 15.5d8 (see review) 
Max replay level tor DL. ............. up to 1.8 5V (see review) 
Wow and flutter average (peak weighted DIN) ......... 0.07% 
Speed average ...................................... 0% 
Meters under-read ............................ 1d8 on 8ms 
Overall 1OkHz sat ferric UR rei DL .............. -6/-6.5d8 
Overall Dol by C 10kHz sat ferric UR rei DL ...... -3.5/-3.5d8 
Overall distortion ferric UR for 5% dist 

@ 315 Hz rei DL. .......... . .............. + 7.41 + 7.6d8 
Overall 10kHz sat chrome position UR rei DL ..... -6/-5.5d8 
Overall Dolby C 10kHz sat chrome position UR 

rei DL .................................... -3.5/-3d8 
Overall dist chrome position UR for 5% dlst 

@ 315Hz rei DL. ................. . ....... + 7.6/ + 6.6d8 
Overall 1OkHz sat metal UR rei DL .............. -0.5/-Od8 
Overall Dol by C 10kHz sat metal UR rei DL ..... + 2.5/ + 2.5d8 
Overall distortion metal UR for 5% dist 

@ 315Hz rei DL .......................... + 6.8/ + 6.0d8 
Overall noise ferric NR out (CCIR/ARM) rei DL ....... -5 0.0d8 
NR improvement Dolby 8/C ...................... 10/19.0d8 
Overall noise chrome NR out (CCIR/ARM) rei DL ..... -57.0d8 
NR improvement Dolby 8/C ..................... 9.2/17.2d8 
Overall noise metal NR out (CCIR/ARM) rei DL. ..... -51.8d8 
NR improvement Dolby 8/C .................... 10.0/18.6d8 
Modulation noise ferric broad/close rei 3kHz tone-3 8/-31d8 
Modulation noise chrome broad/close rei 

3kHz tone ................................ -3 5/-3 2d8 
Line Input noise floor ref 16 0mV/DL(CCIR/ARM) ........... -
Spoollng time (C 9 0) ............................... 1 m 40s 
Dynamic range ferric/chrome/metal . ........... 77.5/ 83/7 8d8 
Noise reduction system .......... Dol by 8/C/HX Professional 
Tapes used .............. 8ASF FSLH1/8ASF CRSIIITDK MA 
Typical retail price .................................. £67 5 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 

L 

B & 0 dealer helped out with the second 
sample used for many of the measurements 
(thanks to Rex Radio). Their sample had been 'To!, 
well used, and yet gave the good overall main 

R 

in a way is a useful test. The early sample fault BASF Ferro Super LH1, Do/by C in 

caused all MOLs and saturation results to 
degrade by over 3dB throughout, but we could 
not find the cause. 

1t is a pity that the UK model totally excludes 
phono sockets, whereas the US one has these. 
But the US version is of course only for 110V 
mains, so you can't win. I am full of praise for 
this deck, and whilst basic instructions are 
actually written under the hinged lid of the 
cassette compartment you will need to study 
the manual for some time with much concen· 
tration to gain the full benefits of operation. 
Despite its very high price, I can recommend 
this model as one of the best buys. lt employs 
some extremely advanced microprocessor 
technology, and is superb to use once you 
understand its workings. Very much a 'B & 0 
person's machine', and a model which will 
further enhance the Danish company's 
prestige. 
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Th i s  t op-of-t he-range deck from D u a l  h as both 
Dolby B a n d  C n o i se red u c t i o n s  systems,  
offers two tape speeds and i n corpo rates a 
com b i n at i o n  head w h i c h  a l lows off-tape m o n i 
t or i n g .  P h o n o  l i ne i n p uts and o u t p uts on t h e  
r e a r  pane l  are c o m p l e mented b y  a f i ve-po l e  
D I N  socket t o  n o r m a l  D I N  spec i f i c at i o n ,  w i t h  
an add i t i o n a l  D I N  soc ket g i v i n g  a n  off-tape 
m o n i t o r i n g  s i g n a l .  Separate fr ict i o n - l ocked 
rotary record l eve l contro l s  are provided for 
l i ne/DI N a n d  mic i n p u t s ,  thus a l l o w i n g  m i x i n g  
i f  req u i red . 

A ser ies of p u s h  buttons sel ect tape o r  
sou rce m o n i t o r i n g ,  9 . 5  o r  4 . 8  c m/sec tape 
speed , repeat f u n ct i o n ,  auto-space (assist i n g  
m u s i c  search),  fade ed i t  (swi tch i n g  o n ,  and 
l eve l u p  and d o w n ,  a l lowing re- record i n g  over 
a n  ex i st i n g  one w i t h  fade),  c o u n t e r  set , 
memory a n d  reset (d ig i ta l  counte r) .  Rotary 
switches select  tape type (med i u m/ h i g h  b i as 
ferr i c ,  c h ro m e/pseudo c h rome,  ferr i c h ro m e  and 
metal) ,  Dol by off/8/C, and remote m a i n s  t i mer 
p l ay/record.  

The deck i tself  i s  open at t h e  f ro n t ,  a cover 
com i n g  over t h e  heads t o  protect t h e m  when 
t h e  mains i s  off .  Cassette load i n g  i s  both 
s i m p l e  and rath e r  c u n n i n g .  M eter i n g  i s  pro
v ided with two VU m eters which u nder read 
bad l y, but are c o m p l emented by f o u r  m o n o  
LED p e a k  i n d i cators.  These p e a k  LEDs are 

__. fast , but i n d i c ate the equa l i sed head s i g n a l .  8l The f i rst rev iew s a m p l e  w a s  so bad l y  a l i g ned

t h at we req u ested a second one, proper ly  set 
u p - the o r i g i n a l  s a m p l e  had g rotesq u e  Do l by 
errors of u p  to 4d B !  

Deck f u n c t i o n s  a l low you t o  m ove stra i g h t  
f r o m  p l ay i nt o  w i n d  a n d  back,  p a u s e  sto p ped 
b u t  d i d  not  restart . l t  i s  a l s o  poss i b l e  t o  go 
from p l ay i nt o  rew i n d ,  start i n g  p ro g r a m m e  
searc h ,  b u t  w i t h  m uc h  c l a n k i n g ,  a l l  operat i o n s  
be i n g  f a i r l y  s l o w  and n o i sy. To e n a b l e  s o u rce 
m o n i tor i n g ,  record and pause a l so h ave t o  b e  
selected,  w h i c h  i s  annoy i n g .  

The m i cro p h o n e  i n p u t s  ( 'I• " m o n o  jac ks)
were rat her  i n se n s i t i ve,  and s l i g h t l y  n o i sy, 
w h i lst  t h e  D I N  i n p u t  was a l i t t l e  n o i sy too,  a n d  
a l i t t l e  i n s e n s i t i v e .  (The effect i ve i n p u t  
i m pedance was too low, t h u s  atte n u at i n g  t h e  
D I N  so u rce l eve l  t o o  m u ch) .  The l i n e  i n p u t s  
w e r e  f a i r l y  s e n s i t ive,  b u t  s l i g h t l y  h i ss i e r  t h a n  
average f o r  a Do l by C deck,  no c l i p p i n g  
prob lem bei n g  noted t h o u g h .  O u t p u t  l eve l s  
were average a n d  n o t  adj ustab le ,  h ead p h o n e s  
b e i n g  dr iven from a '!. "  stereo jack.  A l l  
h ead p h o n e  types were o n  t h e  l o u d  s i d e  u s i n g  
t h i s  o u t p u t .  R e p l ay azi m ut h  was very acc u r
ately set , head a n d  g u i d e  h e i g h t s  be i n g  f a i r l y  
accu rate. Ve ry s l i g h t  h u m  was n o t e d  o n  t h e  
r i g h t  c h a n n e l  o n  rep l ay, b u t  h i ss l eve ls  were 
l o w. Replay amp d i stort i o n  was reason a b l e  at 
al l  normal l eve l s ,  but  i n c reased over q u i t e  a 
range u p  to t h e  c l i p p i n g  p o i n t ,  w h i c h  was at a 
very h i g h  l eve l .  

Maxe l l  UDXL I ferr ic prod u ced exce l l en t  

M O Ls,  but  p o o r  s a t u rat i o n  res u l ts ,  a l t h o u g h  
Do l by C i m p roved t h e  l atter to acceptab i l i ty. 
Overa l l  n o i se was s l i g h t l y  h i g h ,  but  both Dol  by 
B and C g ave g ood i m p rovem ents .  M od u l at i o n  
no ise w a s  m i n i m a l ,  a n d  f req uency res pon ses 
w i t h o u t  Do l by very good, a l t h o u g h  Do l by C 
cau sed a s l i g h t  h i g h  freq u e n cy l oss on t h e  left ,  
a n d  a marked o n e  o n  t h e  r ight .  S u bject ive 
q u a l i ty was very good i n deed t h ro u g h o u t  t h e  
t e s t  prog ram m e ,  XL IS show i n g  a s l i g h t  h i g h  
freq uency l i ft , w h i l st UDXL I d i d  p rod u c e  a 
p red ictab le  H F  l o s s .  

M axe l l  XL / I S  p s e u d o c h ro m e  g ave accept
able M O Ls a n d  h i g h  freq uency satu rat i o n ,  t h e  
sat u rat ion  res u l t s  i m p rovi n g  to g o o d  w i t h  
Dol by C. Overa l l  n o i se meas u rements were a l l  
q u i te  sat i sfactory, m od u l at i o n  n o i se bei n g  l o w. 
Freq uency res ponses measu red wel l  t h ro u g h 
o u t .  A l t h o u g h  t h e  s l i g h t  very l o w  freq u e n cy 
loss was m i ld l y  c r i t i c i sed s u bject ively, q u a l i ty  
t h ro u g h o u t  was t h o u g h t  exce l lent  and wel l 
above average u p  to moderate peak leve l s ,  
h i g h er o n e s  probably  bei n g  rest r icted b y  t h e  
M O L  capab i l i t y  of  t h e  tape.  

Fuj i Metal g ave good M O Ls and very good 
h i g h  freq u e n c y  sat u rat i o n  l eve l s ,  overa l l  n o i se 
measurements be i n g  average t h ro u g h o u t .  Re
s po n ses were smooth but a l i t t l e  up at h i g h  
f r e q u e n c i e s .  Ta p e - t o - h e a d  s t a b i l i t y  w a s  
c r i t i c i s e d ,  o n  t h e  m e t a l  t a p e ,  b u t  w a s  
acceptable o n  t h e  other  types.  T h e  c h r o m e  1 1  
p o s i t i o n  D o l b y c a l i b r a t i o n  w a s  c l e a r l y  
o pt i m i sed between c h rome 1 1  and pseudo
c h ro m e  cassettes ,  w h i c h  m i g h t  be usef u l .  The 
Do l by C c i r c u i t s  g ave n o  d y n a m i c  d i stort i o n  
p r o b l e m s  o n  s peec h ,  b u t  French h o r n  s h o wed 
up some d i st o rt i o n  h e re, t h e  c i r c u i t s  be i n g  
cons idered s l i g ht l y  better t h a n  average. 

Wow and f l u t ter  meas u red reason a b l y  we l l  
a t  normal  speed , a n d  s u perb ly  wel l a t  d o u b l e  
speed (perfo rmance a t  9 .5  c m/sec bei n g  very 
good t h r o u g h o ut) .  S peed was marg i n a l l y  s l o w  
and spoo l i n g  t i m e s  very s low, w i t h  b a c k  
t e n s i o n  s l i g ht l y  h i g h ,  but  otherwise t e n s i o n s  
w e r e  sat i sfactory. 

I l i ked t h i s  mach i n e  very m u c h ,  and it offers 
some excel l e n t  fac i l i t i e s  and sound q u a l i ty  for  
i t s  pr ice ,  b u t  w h i l st I a m  d e l i g hted to g ive a 
E u ropean m ac h i n e  a best buy, I m u st advise 
extreme caut i o n  in  p u rc h ase, and you s h o u l d  
check y o u r  sam p l e  f o r  D o l  b y  record cal i brat i o n  
accu racy. 

G E N ERAL DATA 
R e p l ay azi m u t h  deviat ion f rom average . . . .  4 o 
L i n e  i n p u t  s e n s i t i v i ty . . . . 80mV 
Worst a u d i b l e  rep lay hum component  . . . - 64d B ( 1 50Hz)  
Rep lay noise ferr ic CCI RIA R M  weig hted (NR out) . . . - 58.8d B 
Re p lay no ise c h rome pos i t i o n  GGI R/A R M  

w e i g h ted ( N R  out) . . . .  . . . . . . . . . - 62.0d 8 
Replay a m p  c l i p p i n g  ref D L .  + 1 3 .01 + 1 7 .0  (see rev iew)  
Max rep lay leve l for D L .  . . . .  5 1 5 m V  
W o w  a n d  f l u tter average (peak w e i g hted D I N ) . . 0 . 1 % 
Speed average . . . . . . . - 0 .5% 
M eters u n d e r-read . . . . .  ?dB  on 64ms 25d B on B m s  
Overa l l  1 Ok H z  s a t  ferr ic U R  r e f  D L .  - 8.5/ - 9 d 8  
Overa l l  D o l b y  G 1 0kHz  sat ferr ic L I R  r e f  D L .  - 6 .5/ - ? d B  
Overa l l  d i stort i o n  ferr ic  LIR for 5 %  d i st 

@ 3 1 5 H z  ref DL.  . . . . . . . . . . . . . . . . . .  + 7 .61 + 7 .6d B 
Ove ral l 1 0k H z  sat c h rome pos i t i o n  UR ref DL . . .  - 6 . 5/ - 6 . 5 d 8  
Overa l l  Dolby C 1 0kHz  sat c h rome pos i t i o n  UR 

ref D L . . .  . . . . . . . . . . . . .  . . .  . . . . . . . . - 4 .5/ - Sd B  
Overa l l  d i st  c h rome pos i t i o n  U R  for 5 %  d i st 

@ 3 1 5 H z  ref D L .  + 5.01 + 4 .6d 8 
Overa l l  1 0k H z  sat metal  UR ref D L . . . . . . .  . . . . . . .  0/0 d B  
Overa l l  D o l  by C 1 0kHz  s a t  metal  U R  ref D L  . . . . . . . .  + 2 1  + 2 d 8  
Overa l l  d i stort ion metal  U R  f o r  5 %  d i s t  

@ 3 1 5Hz r e f  D L .  . . . . . . . . . . . . . . . .  + 7.01 + 6.8d B 
Overa l l  no ise ferr ic N R  o u t  (GGI R/A RM )  ref D L .  . . . . . .  - 50 . 0 d 8  
N R  i m p rovement Dol by B I G  . . . . . . . . . . . . . . . . . . . . .  9 .81 1 8 . 4 d 8  
Overa l l  no ise c h rome N R  o u t  (GGI RIA R M )  r e f  D L .  . - 53.2d 8 
N R  i m p rovement  Dolby BIG . . . . . . . . . . 9 .81 1 7 . 2 d 8  
Overa l l  no ise m e t a l  N R  o u t  (GGI R/A R M )  r e f  D L .  .. . . . .  - 5 1 . 6 d 8  
N R  i m p rovement  D o l b y  BIG . . . . . . . . . . . . . . . . . .  1 0.0/ 1 8 . 0d B  
M od u lat ion no ise ferr ic broad/c lose ref 3kHz tone - 431 - 35d 8 
M o d u l at ion  no ise c h ro m e  broad/c lose ref 

3kHz tone . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . - 421 - 38d 8 
L i n e  i n p u t  no ise f loor ref 1 60mVI D L (GGI R/ARM) . . . . .  - 76.8d 8 
Spoo l i n g  t i m e  (G90) . . . . . 2m 35s 
Dynam i c  range ferr ic/c h rome/metal  . . . . . . . . . . . . . .  76176/?Bd B 
N o i se red u c t i o n  system . . . . . . . . . . . . . . . . . . . . . . . .  Dol by BIG 
Tapes u sed . . . . . .  Maxe l l  U DX L  1 /Maxel l  U DXL I IS/ F u j i  M e t a l  
Typical retail price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £280 when reviewed, now £290 

OVERALL FREQUENCY RESPONSES 
- 20d8, ref Do/by level 
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Th is  front load i n g  deck i ncorporates both 
Do l by B and Do l by C no ise red uct ion making 
use of H i tach i 's comb i ned new B/C m icro ch ip .  
H avi n g  j u st basic funct ions ,  the  O-E44 i s  fa i r ly  
com pact.  But  as wel l as the  usua l  pairs of  
phono sockets for l ine i n put and output ,  the  
rear  pane l  a l so carr ies a ganged output  level 
preset , and a D I N  remote-contro l  socket is 
f i t ted .  

The % "  stereo head phone jack del ivers a 
f ixed leve l ,  about the r ight  vo l u me for low 
i m pedance headphone models ,  but h i g h  i m
pedance ones w i l l  be too q u iet .  

A l arge f r ict ion- locked rotary control  i s  f i t ted 
for record leve l ,  a long w i th  switch i ng  for 
l i ne/m i c  i n p uts .  Pushbuttons select cassette 
tape types 1 ,  2 and 4 (we l l  l abe l l ed), Do l by 
on/off ,  Dol  by B or C, and tape counter  reset . A 
t h r e e - p o s i t i o n  s w i t c h  s e l e c t s  r e m o t e  
p l ay/record start .  

D e c k  f u n c t i o n s  a l l  worked we l l ,  be ing  
so leno id  operated , and permit  t ransfer from 
p l ay i nto w ind  and back, d ropp ing  i nto record 
but not out. The pause control can be used for 
stopp ing  but not for restart i ng  a fu nct ion ,  and 
a record mute button i s  prov ided.  Wh i l st the 
mac h i n e  i s  extremely wel l  la id out and pre
sented,  i t  is obvious ly  made to a pr ice - for 
examp le  the phonos and rep l ay presets are 
board-mounted,  and thus  rather  f loppy. 

Meter ing is by extremely fast act i ng  LED 
bargraph i nd icators, but these offer  on ly  1 2  

i n d i cated leve l s  u n fort u n ate ly. The m icrophone 
i n p uts ( % " mono j acks) d i d  not h ave s u ff ic ient  
ga in ,  and input  no ise was on ly  fa i r, and i n  
us i ng  Do l by C s l i gh t  t rans ient  d i stort i on  was 
noted in the c rossta lk .  The l i ne  i n puts  were 
fa i r ly  sen s i t ive and no c l i p p i n g  prob lem was 
noted , a l t hough  the i n put c i rcu i t ry was s l i g ht l y  
no is ie r  t h an usua l ,  t h u s  l i m i t i n g  the  Do l by C 
no ise i m provement .  

Rep l ay azi m u t h  was ext remely accu rate, but  
t he  rep l ay tape g u ide was set  a l i t t l e  h i g h .  
H ead penetrat ion  i nto the tape w a s  perhaps 
s l i g h t l y  i n s u ff ic ient ,  be ing  at the  extreme of i ts  
to lerance.  Rep lay no ise wi thout  Do l by meas
u red very wel l ,  but Do l by C imp rovement was 
not q u i te suf f ic ient .  Rep lay d i stort ion  and 
c l i pp i n g  marg i n s  were exce l lent ,  show i n g  the  
new H itac h i  c h i p  to be very good h ere. Output  
l evel for Do l by l eve l was average and f rom a 
fa i r ly  low source i m pedance. A non-switchab le 
M PX f i l ter  i s  bu i l t  in ,  i nc ident ia iJy. 

H i tach i ER ferr ic tape gave good M O Ls at 
low f req uenc ies and acceptab le  h i g h  fre
quency sat u rat ions for the tape type. Overa l l ,  
t he  p e n  ch arts showed a very smoot h H F  re
s p o n s e  t h ro u g h o u t ,  b u t  l o w  f r e q u e n cy 
var iat ions  ( i n c l u d i n g  bass 'wood les ' )  were 
s l i g ht l y  more not iceable than usua l ,  but not 
rea l l y  severe. Overa l l  no ise was good wi thout  
Dol by, t he  no ise red uct ion i m provement a l so 
be ing  good . Subject ive qua l i ty was very good 
i ndeed u p  to a fa i r ly  h i g h  recorded l eve l ,  above 

wh ich  d i stort ion  set in rather  rap id l y. But  t h i s  
i s  n o t  a prob lem w i t h  Do l by C, s i nce you 
need n ' t  record at a very h i g h  l evel  for good 
dynam ic  range. Mod u l at ion  noise was low, but 
stab i l i ty was on ly  fa i r ly  good. 

H i t ac h i  EX (pseudoc h rome) p e n n ed ex
t remely  good charts  w i thout  Dol by, and only a 
s l i g h t  presence d roop was noted w i th  Do l by C, 
wh ich  is a good res u l t .  Low freq uency M O Ls 
measu red bad ly, but  h i g h  freq uency sat u rat ion 
resu l ts  were good . Some head sat u rat ion was 
noted on  t h e  lab  ch arts, and the  reproduced 
qua l i ty of loud l eve ls  was severely cr i t i c ised .  
Overa l l  no i se was very good w i thout  no ise 
red u ct i o n ,  but  t he  input  no ise c l ear ly  affected 
the max i m u m  improvement with Do l by C, 
wh ich  was only averag i n g  1 7d B. Modu lat ion 
no ise however was low. Do l by C act ion in  
genera l  showed far less t rans ient  prob lems 
than  usua l ,  so Dol  by h ave c lear ly  f i xed some of 
the ear ly  t roub les .  

M axe l l  MX meta l  gave acceptab le  M O Ls and 
good satu rat ions  for a two head deck .  The pen 
charts  showed a s l i g h t  d rop at h i g h  f req uen
c ies wh ich was a l i t t l e  emphas i sed w i th  no ise  
red uct i o n .  But  th is  was not d i stu rb i ng  subjec
t ive ly, a s l i g ht presence d roop rece iv i ng  on ly  
very m i ld comment .  Overa l l  no i se  was  average,  
w i th  1 8d B  i m p rovement g iven by Do l by C. 

Wow and f l utter measu red wel l ,  and was not 
a prob lem s u bj ect ive ly. Speed was j u st over 
1 %  fast, w h i l st spoo l i ng was s l i g ht l y  faster 
than average. P lay tens ions were s l i g ht l y  jerky. 
Th i s  mach i n e  can g ive some very good overal l 
qua l i ty if the  record i n g  leve l s  are watched 
caref u l ly part i c u l ar ly  on ferr ic and m eta l ,  but  
cou l d  not f i nd  out  why pseudochrome req u i red 
a low l eve l .  Th i s  i s  not too ser ious though  w i th  
Do l by C.  The meters were  very fast  and t h i s  
h e l p s  m atters .  

The mach i n e  was l i ked ergonomica l l y  and 
cons ider i ng  t h at the  Do l by C c i rc u i ts  worked 
wel l ,  t h i s  mode l  seems a reasonab ly  good buy, 
but  H i tach i rea l l y  m u st look i nto t h e i r  record 
e lectro n i cs/record head sat u rat ion prob lems.  
A recom mendab le  Do l by C budget mod e l .  

GEN ERAL DATA 
Replay azi m u t h  deviat ion from average . . . . . . . . . . .  1 • 
L i n e  i n p u t  sens i t iv i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90mV 
Worst a u d ib le  replay hum component . . . . . . . . .  - 63d 8 (50 H z) 
Replay no ise ferr ic CCI R/A RM  weig hted ( N R  out) . . . .  - 59.6d 8 
Replay noise c h rome pos i t ion  CCI R/A RM  

weig hted ( N R  out) . . . . . . . . . . . . . . . . . . . . . . . . . - 62.6d 8 
Replay a m p c l i p p i ng rei D L .  . . . . . . . . . . . . . . + 1 6. 5 d 8  
M ax replay l e v e l  for D L .  . . . . . . . . . . . . . . . . . . . . . . .  500m V  
Wow a n d  f l u tter  average (peak weighted D I N ) . . . . . . .  0. 1 0 %  
Speed average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 1 .2 %  
M eters u nder- read . . . . . . . . . . . . . . . . . . . . . . . . . Od 8 on  8 m s  
Overa l l  1 0kHz sat ferr ic U R  ref D L .  . . . . . . . . . . . .  - 71 - 6 d 8  
Overa l l  Dol  by C 1 Ok H z  s a t  ferr ic UR ref D L .  . - 4/ - 3 d 8  
Overa l l  d i stort i o n  f e r r i c  UR for 5 %  d i s t  

@ 31 5 Hz ref D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 6.4/ + 5 . 6 d 8  
Overa l l  1 0kHz s a t  c h rome pos i t i o n  UR r e f  D L  . . . . .  - 5/ - 5.5d 8 
Overa l l  Dolby C 1 0k H z  sat c h rome posit ion UR 

ref DL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 2.5/ - 2.5d 8 
Overa l l  d is t  c h rome pos i t ion  UR for 5% d i s t  

@ 3 1 5Hz r e f  D L . . . . . . . . . . . . . . . . . . . . . . . + 2 . 6 /  + 1 .8d 8 
Overa l l  1 0kHz sat metal  UR ref DL . . . . . . . . . . . . . .  + 0.5/ + 0d 8 
Overa l l  Dol by C 1 0k H z  sat metal  UR ref DL . . . . . . .  + 4/ + 3.5d 8 
Overa l l  d i stort i o n  metal  UR for 5% d ist  

@ 3 1 5 H z  ref  D L . . . . . . . . . . . . . . . . . . . . .  + 5 .4/  + 4.2d 8 
Overa l l  no ise ferr ic N R  ou t  (CCI R/A RM) ref D L .  . .  - 5 1 . 0 d 8  
N R  i m p rovement Dol  by 8 / C  . . . . . . . . . . . . . . . . . . . .  1 0.2!1 8 . 6 d 8  
Overa l l  no ise c h rome N R  out  (CCI R/ARM) r e f  D L .  . . . .  - 54.8d 8 
NR i m p rovement Dol  by 8/C . . . . . . . . . . . . . . . . . . . . .  9.8!1 7 .0d 8 
Overa l l  no ise metal  N R  out  (CCI R/ARM) ref DL . . . . . .  - 52.6d 8 
NR i m p rovement Dolby 8/C . . . . . . . . . . . . . . . . . . . .  1 0.011 8.2d 8 
M od u lat ion noise ferr ic b road/c lose ref 3kHz tone . . .  . 
Modu lat ion noise c h rome broad/c lose ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . . .  - 39/ - 36d 8 
L i n e  i n p u t  noise f loor  ref 1 60mV/DL (CCI R/A RM) . . . - 74.8d 8 
Spool i ng t i m e  (C90) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 m 4 1  s 
Dynamic range ferr ic/ch rome/metal . . . . . . . . . . . .  76.5/75/77d 8 
Noise red uct ion system . . . . . . . . . . . . . . . . . . . . . . . .  Dol  by 8/C 
Tapes used . . . . . . . . . . . .  H i ta ch i  ER/H itach i  EX/ M axe l l  M X  
Typical retail price . . .  £1 35 when reviewed, now £ 1 25 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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A t h ree head front  loader, t h i s  deck has fa i r ly  
s imple fu nct ions but  as i t  t u rned out was we l l  
l i ked ergonomica l ly. The usua l  pa i rs of phono 
sockets are f i t ted to the  rear  panel  for  l i ne 
i nput  and output ,  together w i th  a D I N  socket 
for connect i ng a remote control  un i t .  Output  
from the % "  stereo head phone jack is  adj ust· 
ab le  (a long with rep l ay ga in) and at max i m u m  
w a s  eas i l y  s u f f i c i e n t  f o r  l o w  i m pedance 
headphone mode ls  but  only j ust adeq uate i nto 
h i g h  i m pedance ones .  

The deck funct ions worked wel l ,  and a l l owed 
t ransfer from p lay i nto w ind  and back, d rop· 
p i ng  i nto record but  not out ,  the  pause control  
s t o p p i n g  but not r e s t a rt i n g  t h e  t a p e .  
Push buttons are prov ided for tape types 1 t o  4 
(we l l  labe l l ed wi th  I EC n u m bers), Do l by on/off , 
Dol by B or C, M PX f i l ter  on/off, monitor ing 
sou rce/t ape,  and co unte r  reset . Switches 
select memory rew ind  (stop or p l ay) and t i mer 
set (record of p l ay) . A l i ne/m ic  i n put selector 
switch i s  a lso f i t ted ,  and a record/mute button 
i s  prov ided .  The coun te r  i n d i cates bot h 
e l apsed t ime and n u m bers,  wh ich  can be reset 
separate ly. The record level  control i s  a large 
f r ict ion- locked rotary type. 

Meter i ng is  by LED bargraph d i sp lays, 
wh ich  read trans i ents  very accu rately, with 
good d i scr im inat ion  and were very wel l  l i ked .  
M ic rophone i n puts ( % " mono jacks) were qu ite 
sens i t ive and very q u iet ,  and gave exce l l ent 
qua l i ty. The left jack on ly  can be used to feed 
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both channe ls  i f  req u i red .  L i ne  i n puts had 
average sens i t iv i ty, no c l i pp i n g  prob lems and 
low input no ise .  

Rep lay azi muth  was very accu rate, and 
head/g u ide he ights we l l  set . Rep lay no ise 
l eve ls  were very good w i thout  no ise  red uct ion ,  
but  Do l by C d id  not q u i te  g ive enough 
i m p rovement i n  h i ss red uct ions  here .  Rep l ay 
h u m  was not rea l l y  not iceab le ,  and amp l i f ier  
d i stort ion  and c l i pp i n g  measurements were 
good, and output  l evel bei n g  j ust under  0.5V for 
Do l  by level from q u i te a low i m pedance,  wh ich  
m ay be usef u l .  

H i tach i SR ( ferr ic) gave very good low 
freq uency MOLs wh i l st 3 . 1 5kHz and 1 0kHz 
m ax i m u m  outputs were average.  The re
spon ses were ag a in  s l i gh t l y  down at h i g h  
f req uenc ies and some bass 'wood les '  were 
noted , part i c u l ar ly with Do l by C - al though 
s u bjec t i ve ly  the  sound was much l i ked 
t h roughout  w i th  several  ' exce l lents '  noted in 
the l i sten i ng  test prog ramme.  Overa l l  no ise 
was average,  and Dol by C ach i eved 1 8d B  no ise 
red uct ion .  Mod u l at ion  no ise  was very low. The 
Do l by C c i rcu i ts ,  dynam ica l l y, wo rked better 
than average. 

H i tach i SX pseudochrome h ad rather  poor 
M O Ls ,  and h i g h  f req uency sat u rat ion was j u st 
average,  showi ng record h ead sat u rat ion .  
D i stort ion  was cr i t i c i sed s u bject ive ly, but  i n  
p ract ice Dol by C a l lows lower record leve ls ,  
w h i c h  wou ld  be c lean .  Overa l l  responses 

measu red wel l  apart from some bass 'wood les '  
and very low freq uency cut .  Overa l l  no ise 
measu red very wel l  but  on ly 1 7d B  no ise red uc
t i on  was g iven by Do l by C. Mod u l at ion  noise 
was ag a i n  very low, wh ich  i s  commendable .  

M axe l l  MX metal  penned reasonab le  ch arts 
w i thout  noise red uct ion but presumably b ias 
breakt h rough  i n to the  record Dol bys cau sed 
the not iceab le h i g h  freq uency loss ,  part i c u l 
ar ly  w i th  C. Low freq uency M O Ls were on ly  
fa i r l y  good and h i g h  freq uency satu rat ion  was 
poor for meta l ,  and replay eq u a l i sat ion was not 
suf f ic ient  here, caus ing  the overa l l  response 
anoma l i es .  Overa l l  no ise was frankly too good 
for meta l ,  prov ing  the prev ious  ascert ion 
reg ard i n g  rep l ay eq u a l i sat ion and aga in  j u st 
1 7d B  no ise red uct ion was g iven by Dol by C. 
Modu lat ion  no ise was aga in  very low. A/B 
sens i t i v i t ies  were wel l m atched t h roughout .  

Wow and f l utter measu red very wel l ,  and 
none was h eard i n  the  test programme. Speed 
was on ly  marg i n a l l y fast, but s lowed down 
s l i g ht l y  at the end of a cassette. Spoo l i n g  was 
s l i g ht l y  faster than  average.  

Tens ions  were a l i t t l e  on  the low s ide ,  with 
forward tensions s l i gh t l y  e rrat ic ,  the  tens ion 
he ld  at j ust 1g  when i n  pause .  I f  t he  rep l ay 
equa l i sat ion h ad been c loser  to standard,  h i g h  
freq uency sat u rat ions  wou l d  h ave been better 
t h ro u g hout ,  and wou ld  h ave a l lowed s l i g ht ly  

GEN ERAL DATA 
Replay azi m u t h  deviat ion from average . . . . . . . . . . . . . .  1 1 • 
L i n e  i n p u t  sens i t iv i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00mV 
Worst audib le  replay h u m  component . . . . . . . .  - 70d 8 ( 1 50Hz) 
Replay n o is e  ferr ic C C I R/ARM weig hted ( N R  ou t) . . . .  - 62.6d8 
Replay n o is e  c h rome posit ion CCI R/A R M  

weig hted ( N R  out) . . . . . . . . . . . . . . . . . . . . . . . . . - 65.0d 8 
Replay a m p  c l i p p i n g ref DL . . . . . . . . . . . . . . . . . . + 1 5.0d 8 
M ax replay level  for DL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  485mV 
Wow and f l utter average (peak weig hted D I N ) . . . . . . .  0.09% 
Speed average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 0. 7 %  
Meters u nder-read . . . . . . . . . . . . . . . . . . . . . . . . . .  - Od 8 on S m s  
Overa l l  1 0k H z  s a t  ferr ic UR r e i  D L  . . . . . . . . . . . . .  - 6.5/ - 6.5d8 
Overa l l  Dol  by C 1 0kHz sat  ferr ic UR rei  DL  . . . . . . .  - 3/ - 3.5d8 
Overa l l  d i s tort ion ferr ic UR for 5% d ist  

@ 3 1 5 Hz rei  D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 7 .4/ + 6 .8d8 
Overa l l  1 0k H z  sat c h rome posit ion UR rei  D L  . . .  - 5.5/ - 5.5d 8 
Overa l l  Dol  by C 1 0k H z  sat c h rome pos i t i o n  U R  

r e i  D L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 2/ - 2d 8 
Overa l l  d i s t  c h rome posit ion UR for 5% d i s t  

@ 3 1 5 H z  r e i  D L  . . . . . . . . . . . . . . . . . . . . . . . . .  + 3.4/ + 4.4d8 
Overa l l  1 0k H z  sat metal  UR ref  D L . . . .  . . . . . .  - 3.5/ - 3.5d8 
Overa l l  Dol  by C 1 0k H z  sat metal  LIR rei  DL.  . . .  - 01 - Od 8 
Overa l l  d i stort i o n  metal  UR for 5% d i s t  

@ 3 1 5 H z  r e f  D L  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 5.4/5.4d 8 
Overa l l  no ise ferr ic N R  out (CCI R/ARM) rei DL . . . . . . .  - 50.8d 8 
N R  i m p rovement D o l by 8/C . . . . . . . . . . . . . . . . . . . .  1 0.8/ 1 8.0d 8 
Overa l l  n o is e  c h rome NR out (CCI R/ARM) rei DL . . . . .  - 54.2d 8 
NR i m p rovement Dolby 8/C . . . . . . . . . . . . . . . . . . . .  1 0.4/ 1 7 .2d8  
Overa l l  no ise m e t a l  NR out (CCI R/ARM) r e f  DL .  . . .  - 53.4d 8 
N R  i m p rovement Dolby 8/C . . . . . . . . . . . . . . . .  1 0.6/ 1 7 .4d8 
M od u lat ion n o i se ferr ic broad/c lose rei  3kHz tone - 38/ - 35d 8 
M o d u l a t i o n  no ise c h rome broad/c lose ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . . . .  - 37/ - 36d 8 
L i n e  i n p u t  no ise f loor ref 1 60mV/ D L (CCI R/A R M )  . . . .  - 81 .6d8 
Spoo l i ng t i m e  (C90) . . . . . . . . . . . . . . 1 m  45s 
Dynamic  range ferr ic/c h rome/metal . . . . . . . .  77.5/77/76d 8 
Noise red u c t i o n  system . . . . . . . . . . . . . . . . . . . . . . . .  Dol by 8/C 
Tapes used . . . . . . . . . .  H i tac h i  SR/ H i ta c h i  SX/ M axe l l  M X  
Typical retail price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £21 0 when reviewed, now £ 1 95 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 

better overa l l  performances,  h i ss not bei ng  a ::=:tz · - ,-, i• 1 
prob lem anyway because of t he  Do l by C ---"' ' ' � J. ..:::r 
c i rcu i t .  L =;z - = - - =J T -_ i..::. � - T\ 

To conc l ude ,  then ,  t he  DE66 i s  a very ri�llli����FI.!!�1��-f� reasonab ly  pr i ced th ree-h ead deck,  w i th  some R ;= =-
g ood ergonomics ,  and one  w h i c h  I rather  l i ked ,  
desp i te  m i nor cr i t ic isms.  The performance on T · F f-
meta l  tape shou ld  have been better, but  even 'J: 
so a recommendat ion .  
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H itach i  have had considerable success w i th  
t h e i r  A u t o m at i c  Ta pe Response System 
( 'ATRS') i n  prev ious  mode ls ,  and th i s  t i m e  they 
aga in  have a w in ner. A th ree head (comb in 
at ion head) deck ,  the  D2200M i nc l udes Do l by 8 
and C noise red uct ion ,  and has j u st l i ne i n/out 
phonos and a remote control  socket on  the 
rear pane l ,  with al l  operat i n g  contro ls  on  the 
f r o n t .  M et e r i n g  e m p l oy s  a f l u o r e s c e n t  
bargraph d i s p l ay wh ich  i nd icates peaks very 
accu rate ly  w i th  good d i scri m i n at ion ,  and up to 
+ 8d B. H i g h  frequency peak l i g hts are a l so 
i n c l uded,  wh ich  is excel lent .  

A fr ict ion- locked rotary record level control  
i s  com plemented by a ganged rep lay ga in  
contro l ,  wh ich  affects headphones leve l .  The  V. "  stereo jack  provides amp le  vo l u me for a l l
n o r m a l  h e a d p h o n e  types .  Two co u n t e rs  
provide i nd icat ions of tape  pos i t ion  (wi th  
reset), and  of e l apsed t i me. Push buttons select 
Do l by on/off, 8/C, M PX on on/off, tape/sou rce 
mon itor i n g  l i n e/m ic  i n put ,  tape types 1 to 4 
(we l l  labe l l ed) ,  'ATRS' t u n i n g  and f ixed pre-set 
ca l i brat ion .  A t h ree-pos i t ion switch selects 
remote t i mer p l ay/record. Auto memory rew ind  
switch ing  is  a l so usef u l .  

Tape deck funct ions are s l ight ly  s low i n  
act ion but smoot h (the contro ls  are o f  the  
f i nger-touch type), and a l low d i rect t ransfer 
from p lay i nto wind and back,  and d ropp i n g  
i nto record. T h e  pause stops tape movement 
but does not restart i t .  Cassette i n sert ion  was 

s i m p l e  and the ergonomics  l i ked .  L ights i n d i
cate each ma in  f unct ion  as it is selected. 

The m icrophone i n puts  ( V. " mono jacks)
h ave i n s u ff ic ient  g a i n ,  and are s l i gh t l y  no i sy, 
a l t h o u g h  otherw ise  sat i s factory. The l i n e  
i n p uts h ave average sens i t iv i ty, n o  c l i p p i n g  
prob lems,  a n d  a l o w  i n p u t  no ise leve l .  Output  
l eve ls  were j u st a l i t t l e  l ower than usua l ,  but  
the sou rce i m pedance was a l so low, which is  
good . 

Rep lay azi muth  was i n  error (wh ich  w i l l  be 
n o t i c e a b l e  o n  p r e - r e c o r d e d c a s s e t t e s ) .  
H ead/g u ide he ights  were reasonably accu rate 
though .  Rep lay amp l i f i e r  no i se measu red very 
wel l ,  but marg i n a l  h u m  was noted at 1 50Hz 
w i th  rep l ay ga in  wel l up .  Rep lay amp d i stort ion  
and c l i pp ing  performances were  exce l l ent .  

'ATRS' cal i brat ion  was used for sett i n g  a l l  
t a p e  types i n  the  tests.  H i tach i S R  ferr ic gave 
phenomena l  low freq uency M O Ls and h i g h  fre
q uency satu rat ions ,  and w h i l st overa l l  no ise 
was a l i t t l e  h iss ier  than usua l ,  no ise red uct ions 
ach i eved were good . Responses wi thout  Dol  by 
were exce l lent ,  a l though w i th  Dol by C, the 
r ight  channe l  was s l i g h t l y  u p  at h igh f re
q uenc ies ,  and some bass ' wood les '  were noted 
t h roughout .  Mod u l at ion  no ise measu red ex
t remely wel l ,  and sound q u a l ity was rated 
s u perb v i rt u a l l y  t h ro u g h o u t ,  t he  Dol by C 
c i rcu i ts a l so bei ng better than  usua l .  

H i tach i  SX pseudochrome gave good MOLs 
and sat u rat ion resu l ts ,  but  was c lear ly not u p  

to the  fantast i c  ferr ic  performance. Overa l l  
no ise measu red wel l w i th  very good no ise 
red uct ion on 8, and fa i r  w i th  C. Responses 
were very good , but  aga i n  showi ng  bass 
' wood les ', and the r ight t rack s l i gh t l y  u p  at h i g h  
f req uenc ies .  Mod u l at ion  no ise was good . Sub
j ect ive q u a l ity was excel lent ,  but  t he  tape 
cou l d  not stand the h i g hest leve l s  as we l l  as 
the ferr ic cou l d .  Stereo pos i t i o n i n g  was 
exce l l ent t h roughout .  

Maxe l l  MX meta l  gave good low freq uency 
M O Ls ,  and phenomena l  h i g h  freq uency sat u r
at ions !  Pen charts  were very good t h roughout ,  
but  showed the  same bass 'wood les '  agai n .  
Overa l l  s o u n d  q u a l i t y  w a s  rated s u perb 
t h roughout ,  and c lear ly  better than meta l  on 
most decks. W h i l st low freq uency performance 
was bettered by the asto n i s h i n g  ferr ic ,  the  h i g h  
f req uency end w a s  fantast i c  - very open and 
c l e a n .  Overa l l  n o i s e  was ave rage ,  w i t h  
reasonab le  Do l by i m provement .  

The wow and f l ut ter  performance was aga in  
phenomena l ,  one of t h e  f i nest ever. Act ua l  
speed was  on ly  marg i na l l y  fast,  and spoo l i n g  
w a s  reasonab ly  fast .  Tens ions  were wel l 
contro l l ed ,  be ing  reta i ned i n  the  stop mode. 

We al l  l i ked t h i s  mac h i ne very much i ndeed 
s ince  i t  not on ly  worked ext remely wel l ,  but 
p roduced some phenomena l l y  good sound 
q u a l i ty. I ts  pr ice i s  very reasonab le  i ndeed for  
i t s  performance ,  and  i t  i s  very st ro n g l y  
recommended as a best buy. 

GEN ERAL DATA 
Replay azi m u t h  deviat ion from average . . . . . . . . . . . . . . . . .  39 • 
L in e  i n p u t  sens i t iv i ty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 0mV 
Worst a u d i b le replay hum componen t . . . . . . . .  - 65d B ( 1 50Hz) 
Replay noise ferr ic CCI R/A R M  weig hted ( N R  out)  . . . .  - 61 .2d B 
Replay no ise c h rome pos i t i o n  C C I R/A R M  

w e i g h ted ( N R  out) . . . . . . . . . . . . . . . . . . . . . . . . .  - 64.2dB 
Replay amp c l i p p i n g  ref D L . . . . . . . . . . . . . . . . . . . .  + 1 5.5dB 
M ax replay level  for D L  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  475mV 
Wow and f l u tter average (peak w e i g h ted D I N )  . . . . . . . . .  0.04 % 
Speed average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 0 .5% 
M eters u nder-read . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1dB on  Sms 
Overa l l  1 0kHz sat ferr ic UR ref  D L . . . . .  . . . . . . .  - 1 .5/ - 0.5dB 
Overa l l  Dol  by C 1 0k H z  sat ferr ic U R  ref D L  . . . . . . .  + 21 + 3 .5dB 
Overal l  d i stort ion ferr ic UR for 5 %  d i st 

@ 31 5 H z  ref DL . . . . . . . . . . . . . . . . . . . . . . . . . .  + 8.6/ + 8.2d B 
Overal l  1 0k H z  sat c h rome pos i t i o n  UR ref D L .  . . . . .  - 3/ - 2d B 
Overa l l  Dolby C 1 0k H z  sat c h rome pos i t i o n  U R  

r e f  D L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 1 / + 2d B  
Overa l l  d i s t  c h rome pos i t i o n  U R  f o r  5 %  d i s t  

@ 3 1 5Hz ref DL  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 6.6/ + 5.8d B 
Overa l l  1 0kHz sat metal UR ref DL . . . . . . . . . . . . . . .  + 2/ + 3d B  
Overa l l  Dol  b y  C 1 0kHz sat metal U R  ref D L  . . . . . . .  + 6 .5/ + ?dB 
Overa l l  d i stort i o n  metal UR for 5 %  d i s t  

@ 3 1 5 H z  r e f  DL . . . . . . . . . . . . . . . . . . . . . . . . .  + 7.6/7.4dB 
Overa l l  no ise ferr ic  NR out  (CCI R/A R M )  ref  D L  . . . . . . .  - 48.4d B 
NR i m p rovement Dolby 8/C . . . . . . . . . . . . . . . . . . . .  1 0.8/ 1 8.0d B 
Overa l l  no ise c h rome NR out  (CCI R/A R M )  ref DL . . . . .  - 52.4d B 
N R  i m p rovement Dolby B/C . . . . . . . . . . . . . . . . . . . .  1 0 .8/1 7 .4dB 
Overa l l  n o i se metal NR out (CCI R/A R M )  ref D L  . . . . . .  - 50.6dB 
NR i m p rovement Dolby B/C . . . . . . . . . . . . . . . . . . . .  1 0.8/1 7 .8dB 
Modulat ion no ise ferr ic b road/c lose ref 3 kHz tone - 4 1 / - 37d B 
M od u lat ion noise c h rome b road/c lose ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 4 1 / - 36d B 
L ine i n p u t  no ise f loor ref 1 60mV/DL (CCI R/A R M )  . . . . .  - 81 .2dB 
Spoo l i n g  t ime (C90) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 m 33s 
Dynam ic  range ferric/ch rome/metal . . . . . . . . . . .  77/77.5/77.5d B 
N oise red u ct ion  system . . . . . . . . Dolby B/C 
Tapes u sed . . . . . . . . . . . . H itac h i  SR/H i t ac h i  SX/Maxel l  M X  
Typical retail price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £330 when reviewed, now £3 1 9  

OVERALL FREQUENCY RESPONSES 
- 20d8, ref Do/by level 
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Th is  deck has t h ree heads a l lowi ng  off-tape 
moni to r i ng ,  and i nc l udes JVC's ' B EST' system 
for automat ic  sett i ng -up  on d i fferent tapes.  
The record and p lay heads are of the  com bin 
at ion type ,  bu i l t i nto a s i ng le  hous ing .  The 009 
i s  f i tted w i th  Do l by 8 and C no ise red uct ion 
systems,  and has l i ne i n/out phone sockets in  
the rea r, and M PX s w i t c h  a l so b e i n g  
incorporated here, together  w i th  a switch 
which sets the  i nternal  c lock for 50 or 60Hz 
mains,  and a remote control socket . 

Record l evel is contro l led by two push but
tons for 'down' and ' u p', which operate the 
motor-cont ro l l ed i nternal  potent iometers.  The 
barg raph type meters ,  w i th  18 i ncrements,  can 
be set to i n d i cate normal VU or peak read ing 
measu rements .  These meters can read t rans
ients very accu rately, which i s  exce l lent ,  but 
i n s u f f i c i e n t  range  above Do l by l eve l  i s  
provided for. Peak read ings  are h e l d  for two 
seco n d s .  The coun te r  reads e i t h e r  t i m e  
el apsed or  tape pos i t ion ,  w h i l e  the  c lock 
contro ls ,  worki ng with the memory, a l low auto 
rewind and p lay, cyc l i ng  and so on .  

Tape funct ions  a re  so leno id operated, and  
work very smooth ly, (bu t  wi th a loud c l unk ! )  
al lowi n g  t ransfer from p lay i nto w ind  and back, 
d ropp i ng  i nto record from p lay, but  not back. 
The pause control can be used for stopp ing  a 
funct ion ,  but  not restart i ng  i t .  The eject button 
has to be pushed f i rm ly  for the  cassette door 
to open. A centre i ndented hor izonta l  s l ider  is 

provided for i n put  balance, and a second  s l ider  
provides rep l ay ga in ,  a lso contro l l i n g  output  
f rom the  % "  stereo headphone jack - which 
g ives adeq u ate vo l u me for a l l  normal  h ead
phone types. A t i mer  p l ay/record switch is 
f i t ted ,  wh i l st push buttons sel ect Do l by on/off, 
Do l by 8 or  C, ferr ic/ch rome/meta l  (no I EC 
n u m bers are marked) ,  computer ised tape ca l i 
brat ion fo r  b ias ,  level  and eq u a l i sat ion ,  p re-set 
ca l i brat ion ,  sou rce/tape mon i tor ing  and meter 
ch aracter ist i cs .  A d i s p l ay on the  front panel  
i n d i cates the operat ion of the  ' B EST' c i rcu i t ry 
etc.  

The microphone i n p uts ( % " mono jacks) 
were reasonab ly  q u i et and sens i t ive, and no 
prob lems were exper ienced here. The l i n e  
i n p uts were s l i g h t l y  i n sens i t ive, b u t  were q u iet ,  
and prod uced no c l i pp i ng  prob lem.  Max i m u m  
output  l eve l s  were reasonab ly h i g h ,  b u t  from a 
fa i r ly  h i g h  i m pedance,  3.8k ohms .  

Rep l ay azi m u t h  was none too accu rate ,  but  
s u bject ive ly, stereo i m ages were very stab le .  
H ead and g u ide  he ights were acc u rate ly set . 
H u m  was tot a l l y  i n a u d i b l e  on rep l ay, and h i ss 
leve l s  were good , without Do l by, wh i l st no ise 
red uct ion i m p rovements were wel l opt i m i sed . 
Rep l ay amp l i f i e r  d i stort ion  and c l i p p i n g  mar
g i n s  were exce l l e n t .  

Automat i c  ' B EST' sett i n g - u p  w a s  used 
t h roughout  t h e  tests.  M axe l l  UO penned very 
good charts  w i th  and wi thout  Dol  by, except for 
a rise at very low freq uenc ies wh ich  seemed 

exaggerated with Dol by C, t h i s  being noted 
su bject ive ly. The overa l l  qua l i ty, thoug h ,  was 
very good u p  to moderate recorded l eve l s ,  very 
h i g h  l eve l s  be ing  a l i t t l e  d i storted across the  
aud io  range .  Low freq uency MOLs and h i g h  
freq uency sat u rat ion  res u l ts  were o n l y  fa i r ly  
good ,  wh i lst  overal l no ise was very good 
wi thout  Dol  by, but  Dol  by no i se red uct ions  were 
not q u i te good enoug h .  Mod u lat ion noise was 
j u st average ,  a l t hough  stabi l i ty was exce l l en t .  
The Do l by C c i rcu i t s  worked reasonab ly  we l l .  

T D K  SA pseudoc h rome penned good charts 
t h roughout ,  but  w i th  a tendency to a s l i g ht 
she l f  down above m id  freq uenc ies ,  very low 
freq uenc ies ag a in  be ing up .  The e n t i re pro
g ramme was therefore marg i na l l y  muf f led ,  yet 
thought  very smoot h .  Low frequency M O Ls 
were reasonab le ,  but  w i th ,  we suspect ,  a 
rep l ay t ime  constant error prod uc ing  o n l y  a fa i r  
h i g h  f req u e n c y  sat u ra t i o n  p e r f o r m a n c e ,  
3 . 1 5kHz a l so bei ng  o n l y  fa i r. Th i s  rep lay 
equa l i sat ion error of cou rse he l ped overa l l  
no ise w i thout  Do l by, b u t  no ise red uct ion  w i th  
Do l by i n  was be low opt i m u m .  D istort ion  was 
cons idered good o n l y  u p  to moderate ly  h i g h  
l eve ls ,  h i g h  l eve ls  sou n d i n g  poor. Mod u lat ion  
no ise was j u st average.  Do lby  C worked q u i te 
wel l dynam ica l l y. 

TDK MA metal  d i d  not g ive good low 
f req uency M O Ls ,  and h igh frequency sat u r
at ion too was o n l y  fa i r. A l though overa l l  no ise  
was aga in  good,  Do l by improvement was once 
more not  q u i te o pt i m u m .  The overa l l  response 
sou nded very smoot h ,  very low freq uenc ies  
be ing better, w h i lst  the  ch arts revea l  l i t t l e  
boost a t  ext remely h i g h  freq uenc ies .  Aga in ,  
d i stort ion  was  cons idered good u p  to moder
ate l eve ls ,  but  poor at h i g h  l eve ls ,  bot h t h e  low 
freq uency M O Ls and h i g h  freq uency sat u rat
ion be ing d i sappoi n t i n g .  ' B EST' seemed to 
opt i m ise overa l l  responses wel l ,  but the  rep l ay 
equa l i sat ion error was most u nfort u n ate and 
c lear ly  affected the  ent i re overa l l  performance 
of th is  deck,  wh ich i s  a l i t t l e  d i sappoi n t i n g .  

Wow and f l ut ter  measu red i nc red i b l y  we l l ,  
w i t h  some of t h e  best f i g u res w e  have ever 
noted, wh i l st speed was also very accu rate.  
Spoo l i ng was average ,  and back tens ion very 
constant ,  a l t hough  forward tens ion ,  s u rp r i s
i n g ly, was s l i g h t l y  jerky. The vo l u me contro l  
took s ix  seconds  to go from m i n i m u m  to max i 
m u m  - s low, but  f u n  to use.  A l though t h i s  
mach ine  has s o m e  good feat u res,  the  rep l ay 
equa l i sat ion  error u n fort u n ate ly causes some 
poor overa l l  meas u rements ,  but  the  deck can 
j u st be recommended .  

G EN ERAL DATA 
R ep lay azi m u t h  deviat ion from average . . . . . . . . . . . . . . .  34 • 
L i n e  i n p u t  sens i t iv i ty . . . . . . . . . . . . . . . . . . . . . . . . .  1 30mV 
Worst  a u d i b l e  replay hum component . . . . . . . . .  - 71dB (50Hz) 
Replay noise ferr ic CCI RIA R M  w e i g h ted ( N R  out) . . . .  - 58.6d B 
Replay noise c h rome pos i t i o n  CCI R/A R M  

wei ghted ( N R  o u t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 62.8dB 
Replay amp c l i p p i n g ref D L .  . . + 1 6.5d B 
Max replay level for DL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680m V 

Wo w  and f l utter  average ( pe a k w e ig hted D I N ) . . . 0 .04% 
Speed average . . . . . . . . . . . . .  + 0 . 3 %  
M eters u nder-read . . . . . . . . . . . . . .  . . . . . . . . . 1 d B  on  B m s  
Overa l l  1 0k H z  s a t  ferr ic UR r e f  D L  . . . . . . . . . . . . . . . .  - 71 - 8d B 
Overa l l  Dol by C 1 0k H z  sat ferr ic  UR ref D L .  . - 51 - 6d B 
Ove ra l l  d i stort i o n  ferr ic LIR for 5% d i s t  

@ 3 1 5 Hz r e f  D L  . . . . . . . . . . . . . . . . . . . . . . . .  + 4.61 + 5.4d B 
Ove ra l l  1 0kHz sat c h rome p o s i t i o n  LIR ref Dly . - 8.51 - 8.5d B 
Overa l l  Dol by C 1 OkHz sat c h rome pos i t ion  UR 

ref D L .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 6.51 - 7d B 
Overa l l  d is t  c h rome pos i t ion  UR for 5% d i s t  

@ 31 5Hz r e f  D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 5.81 + 5.6d B 
Overa l l  1 0k H z  sat metal  L/R ref DL . . . . . . . . . . . .  - 2.51 - 2.5d B 
Overal l  Dolby C 1 0k H z  sat meta l  UR ref D L .  . . .  0/0d B 
Overa l l  d istort ion  metal  UR for 5% d i s t  

@ 3 1 5Hz r e f  D L .  . . . . . . . . . . . .  + 4 .41 + 5 .5d B 
Overa l l  noise ferr ic N R o u t  (GGI R/A RM) ref D L .  . - 52.6d B 
NR i m provement  Dolby BIG . . . . . .  9.611 7.4d B 
Overa l l  noise c h rome N R  o u t  (GGI RIA RM) ref D L .  . . .  - 55.0d B 
N R  i m p rovement  Dol by BIC . . . 8.8/ 1 6.4d B 
Overa l l  no ise metal  N R  o u t  (GGI RIA R M )  ref DL . . . . . .  - 52.2d B 
N R  i m p rovement  Dolby BIG . . . . . . . . . . . . . . . . . . . . .  9.211 7.8d B 
Modu lat ion  noise ferr ic broad/c lose ref 3kHz tone - 371 - 34d B 
M o d u l at ion  noise c h rome broad/c lose ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 371 - 34d B 
L i n e  i n p u t  noise f loor ref 1 60mV/ D L  (CGI RIARM) . . . . .  - 79.6d B 
Spool i ng t i m e  (C90) . . . . . . . . . . . . . . . . .  1 m  55s 
Dynamic ran ge ferr ic/chrome/metal . . . . . . . . . . . . . .  76177175d B 
No is e  red uct ion system . . . . . . . . . . . . . . . . . . . . . . . .  Dolby BIC 
Tapes used . . . . . . . . . . . . . . . . . . . .  Maxel l  U D/TD K  SA/T DK M A  
Typ ica l  reta i l  pr ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £425 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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Th is  reasonably pr i ced deck from NAD incor
porates both Do l by B and Do l by C no ise 
red uct ion systems. Both phono l i ne i n put and 
output sockets and a f ive-po le  D I N i n put/ 
output  socket are f i tted on the  rear pane l .
Separate rotary record level contro ls are f i tted 
for l eft and r ight  channe ls  - a concentr ic one 
wou l d  h ave been preferred . A th ree-pos i t ioned 
tape selector switches ferr ic/ch rome/meta l ,  
the  pos i t ions a lso be ing  marked w i th  l EG 
n u m ber ing  - an excel lent  po int  - with 
another switch select i ng  Do l by off ,  B and C. A 
push button switches the M PX f i l ter on or off 
and a centre- i ndented rotary contro l  adj usts 
bias. The tape counter i s  a mechan ica l  type 
with zero i ng  button.  

Meter ing  i s  w i th  a row of m i n i at u re lamps in 
a b a r g r a p h  d i s p l a y, h av i n g  o n l y  f a i r  
d i scr i m i nat ion ,  but read i n g  trans ients very 
accu rate ly .  The max i m u m  level that can be 
i n d i cated is rather low though .  

Deck  funct ions  i nc l ude t ran sfer from p l ay 
i nto w ind  and back. Ho ld i ng  the 'w ind '  key 
depressed g ives cuei ng ,  wh ich  is exce l l ent . 
The pause control stops and re-starts tape 
movement .  Only the record button need be 
pressed to start record i n g .  This deck was 
much l i ked ergonomica l l y, bei ng  very s imp le .  
The cassette compartment  i s  open,  wi th a 
cover supp l ied .  

The m i crophone i n puts ( V. " mono jacks) had 
adeq u at e  g a i n  and t h e  a m p l i f ie rs  were 

extremely q u iet (exce l l ent) _  The D I N  i n p u t  
c i rcu i t ry w a s  su perbly des igned w i th  a l most no 
t race of no i se ,  even when Dol by C was used.  
The l i ne i n p uts h ad average sens i t iv i ty  ( im ped
ance be i n g  40kohms) ,  and were very q u iet 
i n d eed a l so hav ing  no c l i p p i ng pro b l e m .  
O u t p u t  l eve l s  were average, from a f a i r l y  low 
i m pedance.  Headphones are d r iven from a V. "  
stereo j ack ,  w i th  f ixed output  - but  low 
i m pedance headphones were too loud ,  w h i l e  
h i g h  i m pedance o n e s  were too q u iet .  

Rep l ay azi muth  was fa i r ly  accu rate, but  
head he ight  was very s l i g ht ly  out .  Rep l ay h u m  
was o n l y  very s l i g ht ly  noted on the  r ight  
channe l ,  w h i l st h i ss leve ls  were  lower  than  
ave rag e .  Rep l ay am p l i f i e r d i st o rt i o n  a n d  
c l i pp i n g  measu rements were exce l l ent .  

Maxe l l  UDXL I fer r ic  gave exce l l ent MOLs 
a n d  adeq u ate  h i g h  f req uency  satu rat i o n  
resu l ts ,  i m prov ing  w i t h  Do lby C .  Overa l l  no ise 
was average w i th  good Do l by i m p rovement ,  
mod u l at ion  no ise bei ng adeq u ate.  Overa l l  
respon ses were very good o n  t h e  r i gh t ,  b u t  the 
lef t  channe l  showed a s l ight  h igh freq uency 
d roop,  worse n i n g  w i th  Do l by C. S u bject ive ly, 
the left channe l  response d roop was heard,  but  
other t han  th is  qua l ity was thought  excel lent  
t h roughout .  

Maxe l l  UDXL 11 pseudoch rome gave poor  low 
freq uency M O Ls,  but good h i g h  freq uency 
satu rat i o n s ,  w i t h  background  n o i se good 
t h roughout .  Mod u l at ion  no ise was average. 

Freq uency responses th i s  t i me were very good 
on the  left ,  but h i g h  f req uenc ies were up o n  the
r igh t ,  showing  poor  i nterna l  b ias  ba lance  
s e t t i n g .  The  s o u n d  q u a l i t y  was l i k e d  
t h roughout ,  i f  the  record ing  l eve l was h e l d  
back, bu t  h i g h  levels d i storted not iceab l y. 
Dol  by C he lps  so much  here and i f  l eve ls  do not  
exceed f u l l  sca le  def lect ion on t h e  meters ,  
overa l l  d i stort ion  shou ld be low. 

M a x e l l  MX m e t a l  g ave o n l y  f a i r l o w  
f req uency M O Ls ,  but  phenomena l ly good h i g h  
f req uency satu rat ion ,  t h u s  show i n g  cons ider
ab le  u nder-b ias i n g ,  and insuf f ic ient  record 
eq ua l i sat i o n .  Overa l l  responses were very 
good at m i d  and h i g h  freq uenc ies on the r ight  
channe l  but  the  le f t  was down at h i g h  
f req uenc ies.  Low freq uenc ies d rooped down 
surp r i s i n g ly w i th  Do lby C i n .  No i se t h roug hout  
was very good . A pos i t ive  overa l l  Do l by ca l i 
brat ion  er ror  was noted. Responses seemed 
reasonab le  t h o u g h ,  and d i stort ion  on ly  came 
i n  w i th  h i g h  record i n g  leve ls ,  so i f  t he  meters 
a re watched  ca ref u l l y d i stort i o n  w i l l  be 
avo ided .  S l i g h t  record c u rrent l i m i t i ng  was 
noted at very h i g h  1 0kHz leve ls .  

W h i l st wow and f l utter D I N meas u rements 
were a l l  very good,  cont i n u ous  j u dders were 
aud ib l e  which were very d i sturb i ng .  A second 
sample seemed very much better  t hough .  
Speed was  rat her  fast ( t he  second samp le  
bei ng  j u st s l i g ht ly  fast) and  spool i n g  t ime  
rather  s l ow. Forward tens ions were s l i g ht ly  
h igh ,  but  steady on the second samp le .  The  
Do lby C c i rc u i ts  had a s l i g ht ly  better dynamic  
d i stort ion  performance than average and were 

GEN ERAL DATA 
Replay azi m u t h  deviat ion from average . . . . . . . . . . . . . . . . .  1 9 • 
L in e  i n p u t  sens i t iv i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 00 m V  
Worst a u d i b l e  replay h u m  component . . . . . . . .  - 66d B ( 1 50Hz) 
Replay noise ferr ic CCI R/A R M  weig hted (NR out) . . . .  - 60.0d B 
Replay noise c h rome pos i t ion  CCI R/A R M  

weig hted ( N R  o u t )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 63.8d B 
Replay amp c l i p p i ng ref D L .  . . . . . . . . . . . . + 1 4.5d B 
M ax replay level for D L .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  580 m V  
Wow and f l utter average (peak weighted D I N )  . . . . . . . . .  0.06 % 
Speed average . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 0. 7 %  
Meters u nder-read . . . . . . . . . . . . . . . . . .  Od B on S m s  
Overa l l  1 0kHz s a t  f e r r i c  L I R  r e f  D L  . . . . . . . . . . . . . .  - 6.5/ - ?d B 
Overa l l  Dol  by C 1 0k H z  sat ferr ic UR ref DL . . . . . . . . .  - 5/ - 6 d B  
Overa l l  d istort ion f e r r i c  UR f o r  5 %  d i s t  

@ 3 1 5  Hz r e f  D L  . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 7 . 6 /  + Sd B 
Overa l l  1 0kHz sat c h rome pos i t ion  UR ref DL . . . . . .  - 4/ - 4d B 
Overa l l  Dolby C 1 0k H z  sat c h rome posit ion UR 

ref D L .  . . . . . . . . . . . . . . . . . . . . . . . - 2/ - 2.5d B 
Overa l l  d i st c h rome pos i t ion  UR for 5% d ist  

@ 3 1 5 Hz ref  D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 3.8/ + 3.4d B 
Overa l l  1 0kHz sat metal  LIR ref DL . . . . . . . . . . . .  + 2 .5/ + 1 .5 d B  
Overa l l  D o l  b y  C t Ok H z  s a t  metal  UR r e f  D L  . . . . .  + 4.5/ + 3.5d B 
Overa l l  d i stort ion metal  UR for 5% d i st 

@ 3 1 5Hz ref DL . . . . . . . . . . . . . . . . . . . . . . . . .  + 5.2/ + 4.8d B 
Overa l l  no ise ferr ic N R  ou t  (CCI R/A RM) ref DL . . . . . . .  - 50.4d B 
N R  i m provement Dol  by B/C . . . . . . . . . . . . . . . . . 9.8/ 1 8.6d B 
Overa l l  noise c h rome N R  ou t  (CCI R/A RM) ref DL . . . . .  - 53.6d B 
N R  i m provement Dol  by B/C . . . . . . . . . . . . . . . . . . . . .  9.8/ 1 8.0d B 
Overa l l  no ise metal N R  out  (CCI R/AR M )  ref D L .  . - 5 1 . 6 d B  
N R  i m p rovement Dol  by B/C . . . .  . . .  1 0.0/1 8.4d B 
M od u l at ion noise ferr ic b road/c lose ref 3kHz tone - 36/ - 29d B 
M od u lat ion noise c h rome b road/c lose ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 35/ - 29d B 
L ine  i n put  noise f loor ref 1 60mV/ D L (CCI R/ARM) . . . . .  - 81 .2d B 
Spool i n g  t ime (C90) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2m 23s 
Dynamic ran ge ferr ic/ch rome/meta l .  . . . . . . . 77/75.5/76.5d B 
Noise red uct ion system . . . . . . . . . . . . . . . . . . . . . . . .  Dol  by B/C 
Tapes used . . . . . . .  M ax e l l  U DX L  1 /Maxel l  U DX L  1 1 /Maxe l l  Meta l  
Typical retail price . . £ 1 59 

OVERALL FREQUENCY RESPONSES 
- 20d8, re! Do/by level 
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..t: R t h u s  good. 
I part i c u l ar ly ad m i re much of the  e lectron i c  T 

des ign  i n  t h i s  deck and provided record i n g  •1" r.L - -
I -

� - �- \@==+ j;l; - §=1==1 - --l '1 l eve ls  were watched caref u l ly, the  overa l l  
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sound q u a l i ty was suff ic ient ly  good for t h i s  Maxe/1 UDXL 1, Do/by c in 
model to be warmly recommended.  N A D  haved 
p rom i sed to check  t h e  l eft - to- r i g h t  b i as 
ba lance and deck c l utch mechan i s m  much  
more caref u l ly, and perhaps the record head 
cou ld  h ave been s l i g ht ly  down i n  left channe l  
h i g h-freq uency output  on the samp le  we 
tested. So I can j u st p lace th i s  mac h i n e  i n  the 
best buy c l ass s i nce i ts  pr ice i s  reasonab le .  
Check however the  var ious po ints  that have I 
c r i t i c ised on any deck offered to you .  
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Senior  member of the  l atest N akamich i  ser ies,  
the  ZX7 i ncorporates t h ree heads (d iscrete) 
a l lowing off tape mon i tor i ng ,  together w i th  
Dol by 8 and C no ise red uct ion .  Separate left 
and r ight record i n g  l eve l controls are f i tted , 
w h i ls t  a ganged rocker masJer ga in  control  i s  
p rov ided , s i m i la r  to t h at on  the LX5. Phono l i ne 
i n p u t  and output  sockets are provided on the 
rear panel , together  w i th  a DC output  socket 
for N akam ich i  ' b l ack  boxes', and a remote
contro l  socket. 

Meters are LED bargraph type, w i th  very 
g ood d i scr i m i n a t i o n  a n d  exce l l en t  peak
read i n g  capab i l i t ies ,  and w i th  a s low fa l l -back 
t ime  mak ing peaks easier to see. Rotary 
switches se lect tape/source mon itor i ng ,  M PX 
on/off ,  Do lby off or 8 or C i n ,  70 or 1 20!-IS 
eq u a l i sat ion ,  and memory/t i mer fu nct ion .  A 
ganged output  g a i n  contro l  a lso  adj usts 
head phone leve ls  - output f rom the % "  
stereo jack prov id ing  reasonable leve ls  w i th  a l l  
normal  headphone types. 

P u s h b u t tons  s e l e c t  f e r r i c/ch rome/meta l  
(these pos i t ions be ing  conf us i ng ly label led), 
b u i l t- i n  ca l i brat ion tones (400 Hz and 1 5kHz), 
and manua l  azi muth  enab le  (record ing  azi muth 
can be adj usted). Rotary contro ls  are prov ided 
for record cal i brate and b ias adj ustment for a l l  
t h ree tape types, a n d  these c a n  b e  used for 
sett i n g  up a l most any tape opt ima l ly  w i th  the 
i nterna l  tones.  

Deck fu nct ions operate very smooth ly, and 

p rov ide  the ab i l i ty to go from p l ay i nto w ind  
and  back  (cue i ng  i s  by  push ing  pause w h i l e  
w i n d i ng) ,  and d ropp ing  i nto record , w i th  record 
m ute  avai lab le .  The counter  is d i g i t a l .  Overa l l  
responses,  when  Do l by C was i n  use, a lways 
seemed better when a l i g n ed w i t h  Do lby C 
se lected , but azi muth  i n d icat ions were rather 
s low and a l i t t l e  i r r i tat i n g .  Cassette load i ng 
was s i m p le ,  bu t the  compartment  rathe r  
u n us u a l .  

The l i n e  i n puts  were very sens i t ive, and n o  
c l i p p i n g  o r  n o i se p ro b l e m s  w e r e  noted . 
Max im u m output leve ls  were q u i te h i g h ,  and 
from a reasonable i m pedance.  The rep l ay 
azi m uth was fa i r ly  i naccu rate,  but heads and 
g u ide he igh ts q u i te we l l  set . Rep lay amp l i f ie r  
h iss  and h u m leve ls  were commendably low, 
w h i ls t  d i stort ion  and c l i p p i n g  performance 
was exce l lent . A s l i g h t  l i ft t hough  seemed to 
be p resent at extremely h i g h  f req uenc ies .  

Maxe l l  UD ferr ic tape gave exce l lent  low 
f req uency and 3. 1 5kHz M O Ls ,  w i th  an aston
i s h i n g  h i g h  freq uency satu rat ion performance 
for the  tape type. Overa l l  noise was average 
w i th  good Do lby i m p rovements ,  wh i lst  f re
q u ency responses th roughout  were exce l lent  
and wel l extended (note that the deck was 
a l i g ned w i th  Do lby C in when C was in use). 
M od u l at i o n  no ise was m i n i ma l ,  w h i c h  is 
exce l len t .  Overa l l  q u a l i ty was cons idered 
su perb,  and t h i s  i s  amazi n g  for a med i u m  
q u a l i ty tape,  p ut t i ng  to shame metal  tape o n  

m a n y  other  decks.  T h e  Do l by C c i rcu i ts ,  GEN ERAL DATA . . • 
h owever  d i d  i n t ro d u c e  s l i g h t h i g h - l eve l  R_eptay aZi m u t h dev,at ,on trom average . . . . . . . . . . . . . . . . .  29 

. . • . . Lme m put s e n s l l lv l ly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60mV 
t rans t t ton  d t stort ton  on French  horn .  Worst a u d i b l e  replay h u m  component . . . . . . . .  - 73d B ( 1 50Hz) 

Maxe l l  UDXL 11 penned good charts but  they Replay n o i se ferr ic CCI R/A R M  weig hted ( N R  out) . . . .  - 58.6d B 
. . ' . Replay no 1se c h rome pOS i t iOn  CCI R/A RM  

wou l d  h ave been better t f  we had f t dd led a btt wei ghted ( N R  out) . . . . . . . . .  . . . . . . . . . . . . . .  - 63.0d B 
wi th  externa l  tones. Low f req uency M O Ls and Replay a m p  c l i p p i ng rei DL . . . . . . . . . . . . . . . . . . . . . .  + 1 5.6d B 

h i g h  f req uency sat u rat ions measu red we l l  and M a x  re p l ay level f o r  D L .  · · · · · · · · ·. · · · · · · · · · · · · · · . 1 . 1 35V 
. . . • Wow and f l u tter average (peak weig hted D I N )  . . . . . . . . .  0 .06% 

overa l l  no ;se was average, but w ; th  s l i g h t ly Speed average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 0. 3 %

be low opt im u m Do l  by c no ise red uct ion .  M eters u nder-read . . .  _. . . . . .  . . . . . . . . . . . Od B  on  S m s  

M d I . . . l l  
Overa l l 1 0k H z sat fernc UR ref D L  . . . . . . . . . . .  - 1 .5/ - 2d B  

o u at 1on no 1se was ag a t n  exce ent ,  as was overa l l  Do lby c 1 0k H z  s a t  ferr ic UR rei D L . . . . . .  + 0 .5/0d B 
h i g h  f req uency stab i l i ty t h rou g h out .  Overa l l  Overa l l  d istort i o n  ferr ic UR for 5% d i s t  

0 nd  l · t  
· 1 1  t t 1 1  

I 
@ 31 5 Hz re! D L . . . . . . . . . . . . . . . . . . . . . .  + 6.8/ + 5.8d B s u q u a  I Y was ag a t n  exce en a a norma overa l l  1 0k H z  s a t  c h rome pos i t i o n  UR r e f  D L  . . . . .  - 3/ - 3.5d B 

l eve ls .  Overa l l  Do lby C 1 0k H z  sat c h rome pos i t i o n  U R  

M axe l l  M X  metal gave good M O Ls and h i g h  ref D L : · · · · · · · · · · · · ·. · . · · · · · · · · · · · · · · :  · · · · · · - 1 / - 1 .5 d B
. Overa l l  d 1 s t  c h rome pos i t i o n  UR for 5% d 1 s t  

f re q u e n cy s a t u ra t 1 o n s  were ve ry good . ® 3 1 5 H z  ref DL . . . . . . . . . . . . . . . . . . . . . . . . . .  + 6.2/ + 5 .2dB  

Responses were exce l lent  with Do l  by out but  overa l l  1 0k H z  sat meta l  U R  ret  D L  . . . . . . . . . . . .  + 0.5/ + o. 5 d B  

with Dol  by C in ,  the use of the i nterna l  tones g�:;;J l  ����t?o�0��fa�a0��b� 1
5Y!, �?:t

oL 
· 

· + 2 51 + 2 ·5d8  

for c a l i brat ion resu l ted in a s l i g ht 1 0kHz d i p ,  ® 3 1 5 H z  r e f  D L . . . . .  . . .  . . . + 8.2/ + 7.SdB 

1 5kHz  be ing  flat Overa l l  no ise levels were Overa l l  no1se fernc NR out  (CCI R/ARM) ref D L  . . . . . . .  - 50. 6 d B
. 

· . NR I m p rovement  Dolby B/C . . . . .  9.6/1 9.0d B 
average ,  w t th  a good Dol  by t m provement .  Overa l l  no ise c h rome N R  out (CCI R/A RM) ref DL . . . . .  - 53.0dB

Sou n d  q u a l ity was cons idered su perb th rough - N R  i m p rovement  Dolby B/C . . . . . . . . . . . . . . . . . . . . 9 .8/ 1 6.8d B 

t 
Overa l l  no 1se metal  N R  out (CCI R/ARM) ref DL . . . . . .  - 51 . 0 d B  

O U  . NR i m p rovement  Dol  by B/C . . . . . . . . . . . . . . . . . . . . .  9.6/1 9 .2dB
Wow and f l u tter measu red s u perbly we l l  Modulat ion no ise ferr ic b road/c lose ref 3kHz tone - 401 - 38d B 

and absol ute ly  none was a u d i b le .  Speed wa� M��������
e
noise

_
c h rome broad/close ref

_ . . . .  - 4 1 / - 40d B 
very accu rate, and spoo l i n g  fast ,  w i th  p lay L i n e  i n p u t no ise f loor ref 1 60mV/ D L (CC I R/ARM) . . . . .  - 79.6dB 

tens .tons  stable One of the record ga ·t n  Spoolmg t i m e  (C90) . · · · · · · · · · · · · · · · · · . 1 m  22s 
· 

. Dynamic range ferric/c h rome/metal . . . . . . . . . .  77 .5/77/79.5dB 
contro ls  went fau l ty d u n n g  tests,  but  the N oise red uct ion system . . . . . . . . . . . . . . . . . . . . . . . .  Dolby B/C 

i m porters q u ick ly  p ut t h i s  r i gh t  for  us .  Tap
_
es u sed . . . . . . . . . . .  Maxel l  U D/Maxe l l  U DXL/Maxe l l  M e t a l  

Th i s  deck a l l ows a wide var iety of tape types 
Typ1cal reta1 1 pnce . . . . . . . . . . . . . . . . . . . . . . . . . . .  £675 when rev,ewed, now £660 

to be used and w h i l s t  the  i nterna l  ca l i brat ion OVERALL FREQUENCY RESPONSES 
' - 20dB, ref Do/by level 

tones are usef u l ,  the 1 5kHz  one s hou ld per- ������������������ 
haps h ave been at a s l i g ht ly  l ower f requency, 
w h i c h  wou l d  have a l l owed a better contro l  of l 
Dol by C responses. A s l i g h t  tweak, thoug h ,  p ut = 
m atters r i gh t  su bject ively, and  s i nce t h i s  deck R 
p rod u ced some su perb overa l l  q u a l i ty, and was 
l i ked ergonomica l ly, i t  must be cons idered a T 
best buy, and strong ly  recommended ,  a l though  '_illd• 
i ts p r ice i s  h i g h .  ,. ,. 1 00  ,.., .,. , . , .  " '"' ,.. 
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This is the most incredible cassette deck we have 
ever checked, and it contains just about every 
facility that one could possibly require, which is 
hardly surprising at its unbelievable price! It is 
housed in a beautifully finished ( very large) 
rosewood case, and is basically a dual-capstan 
front- loader. It has microprocessor control of all 
the normal cassette deck functions, but does not 
permit dropping into record from play. Cueing is 
possible during wind when pause is depressed. A 
microprocessor memory allows fifteen locations to 
be selected, and playback of up to 30 commands of 
various tracks in any order. It is of course a three
head deck with source/tape monitoring, but also 
has the most superb automatic tape alignment 
facility, which even includes auto-azimuthing, four 
stores retaining parameters when required ( battery 
back up is provided) . On the back panel are phono 
line in/ out sockets, and eight phono sockets for 
interconnection with any external noise reduction 
systems. A captive mains lead is complemented by 
an earth terminal, and remote control sockets are 
fitted for both mechanical and tape location 
memories, for interconnection with computerised 
programming equipment. Very silky-acting slide 
faders adjust UR line in and mike inputs (a third 
centre-injection mike channel is also provided with 
a mono fader). Similar replay gain sliders also 
adjust headphone levels, plenty of volume being 

REVISED A N D  REPRI NTED 

available for all normal types. Many push buttons 
select all deck, memory and other auto functions, 
whilst rotary pointer switches provide remote 
timer start, normal memory functions, test tone 
on/ off, three positions of bias ( allowing optimisa
tion for MF, HF or best overall performance) , 
70/ 1 20uS equalisation, a selection of subsonic 
and MPX filtering positions, external NR or 
Dol by on/ off, metering peak hold or peak etc. , and 
tape/source monitoring. The metering is superb, 
two rows of fluorescent LEDs showing not only 
peaks with switchable hold, but VU levels at the 
same time; these were capable of indicating 
transients very accurately. The auto-equalisation 
provision allowed the optimisation of virtually any 
tape type tried on the deck, with amazing results, 
even poor tapes usually giving an acceptable 
overall performance, while good ones were truly 
exceptional. The W' jack socket mike inputs had 
reasonable sensitivity, and an amazing overload 
margin. Line input sensitivity was very adequate 
and no clipping problem was encountered 

The replay azimuth was surprisingly inaccurate, 
but is easy to standardise. Head guide heights were 
satisfactory, but the replay head height was wrong. 
No hum problems were noted, and all replay hiss 
measurements were good. Up to 1 Volt output was 
available for Dolby level and the replay amp 
clipping margin and distortion measurements were 

excellent. The replay response probe tests showed 
an almost perfect response throughout. 

Maxell XLIS produced excellent MOLs and a 
superb HF saturation performance, and frequency 
responses were also very flat from 20Hz to 22kHz 
with only marginal deviations occurring with 
Dolby. The panel thought the quality throughout 
was absolutely superb, with no criticism whatso
ever, the XLIS sound being decidedly better than 
metal tapes used on most decks. Overall basic 
noise was average, but the dynamic range fantastic, 
since extremely high levels could be achieved. 

Maxel lXLIIS, whilst again giving superb overall 
results, was actually no better in the lab, noise 
being quieter but MOLs lower than with XLIS. 
Thus with the recording level slightly reduced, the 
panel found the quality virtually identical ( note the 
incredible pen charts) . 

I have already used ' superb' to describe per
formance on ferric, but Maxell metal was even 
better, achieving + 1 1 .9 dB over DL at 3 3 3 Hz, and 
yet almost DL at 1 0kHz for saturation. This 
allowed incredible dynamic ranges to be reached, 
and even digital master tapes copied through this 
deck sounded little different on replay unless we 
NB switched continuously. Basic noise, however, 
was average, but with a good Dolby improvement. 
Stereo positioning throughout was beyond re
proach, as was tape stability. The wow and flutter 
measurements, too, were extremely good, and 
wow could barely be detected even when com
paring with the digital master on piano. Speed was 
very accurate with the speed control on its centre 
position ( allows ±6 .5% deviation) . Spooling was 
very fast, but not even the slightest damage ever 
occurred. All torque measurements were excellent, 
and erasure very good throughout. 

I feel I have run out of superlatives for perhaps 
the first time ever in this review, for there was 
virtually nothing at all wrong anywhere with this 
deck, a superb scientific instrument, which pro
duces the finest possible results with the cassette 
medium. It may well contain some facilities that 
you would hardly ever use, but it is still tremendous 
fun having them! Obviously, this machine cannot 
be recommended as a best buy at around £ 1 ,275 ,  
but it receives the strongest recommendation that I 
could possibly give a deck. If you can afford it, you 
will not be other than delighted with its magnificent 
sound quality, which at best is almost as good as 
the better semi-professional reel-to-reel decks 
using excellent tapes at 1 9 crn/ S. Perhaps it is 
remarkable enough that we actually obtained some 
very good overall quality from cheap, but good, 
budget cassette tapes, including TDK D, Maxell
UL, while even Scotch ferric fared well after auto
azimuthing etc. 

GENERAL DATA 
Replay azimuth deviation from average . . . . . .  , . . . .  , . . . . . . . . .  +69° 
Mike input sensitivity/clipping . . . . . . . . .  , . . . . .  1 9 3 uV/2.4V 
Line input sensitivity/clipping. . . . . . . . . .  . 70.8 mV/> I O V  
Replay response ferric 6 3 H z  av UR . . . . . . .  +0.4d8 
Worst audible replay hum component. . . . . . . . . .  . . . . .  -66dB ( 1 50Hz) 
Replay noise ferric CCIR! ARM weighted ( Dolby out) . . . . . . .  -5 8 .2dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 1 0 . 3 d8 
Replay noise chrome position CC IRI ARM weighted ( Dolby out) . . .  -6 1 . 8 dB 
Dolby improvement . . . .  IO .OdB 
Replay amp clipping ref DL . .  . > + 1 6 . 5dB 
Max replay level  for DL. . . . . . . . . . . . . . . . . . . . . . . . .  1 .05V 
Wow and nutter average ( peak weighted DIN)  . . . .  0.067% 
Speed average . . . .  +0. 3 %  
Meters under-read . . . . . . . . . . . . . . . . . . . . . . . .  2 . 5 dB on 8 ms 
Overall 1 0 kHz sat ferric UR ref DL . . . . . . . . . . . . . . . . . .  - 1 . 4/ - l .6dB 
Overall distortion ferric U R for5% dist @ 3 3 3 Hz refDL . . . +7.6/+8 . 1  dB 
Overall 1 0kHz sat chrome position UR ref DL . .  . . . . . . .  -5 .8/-4.2dB 
Overal l dist chrome position U R for5% dist @ 3 3 3 Hz refDL . .  +5.6/+5.9dB 
Overall 1 0 kHz sat metal UR ref DL . . . . . . . . . . . . . . . . . . . .  -2. 1 / - l .OdB 
Overall distortion metal U R for5% dist @ 3 3 3 Hz refDL. + 1 1 . 1 / + l l .OdB 
Overall noise ferric UR Dol by out(CCIR/ ARM) refD L  . . .  -50.0/-49.9dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10.2dB 
Overall noise chrome UR Dolby out(CCIR/ ARM) refDL . -52.2/-5 2 . l dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I 0. 1 dB 
Overall noise metal UR Dolby out(CCIR/ARM) refDL . . .  -5 1 . 5 / -5 1 . 3dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 0 . 2dB 
Line input noise floor ref 1 60mV/DL ( CCIR/ARM) . -8 1 . 3 dB 
Spooling time ( C90) . .  . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . .  I m 1 2 s  
Dynamic range ferric/chrome/metal . 70. 1 /68.6!7 3 . 7 dB 
Noise reduction system . . . . . . . .  Dolby 
Tapes used. . Maxell XUS; Maxell XLIIS; Maxell MX 
Typical retail price . . . .  £ 1 ,275 when reviewed .  now £ 1 ,835 
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The P ioneer CT-4 offers on ly  basic faci l i t ies ,  
but  i n c l udes both Dol by 8 and C no ise 
red uct ion .  Phono l i ne i npu t  and output  sockets 
are on the rear panel wh i lst  % "  mono j acks are 
f i tted on the  front for m ic rophones - there is  
no  m ic/l i n e  swi tch .  The record level cont ro l  i s  a 
large fr ict ion- locked concentr ic rotary type, 
which was found de l i gh t fu l  to use. Push
buttons se lect Dol by off ,  8 or C M PX or  off ,  and 
fe r r i c/c h rome/meta l  casset tes  ( t h i s  tape  
se lect ion  uses  j ust two buttons,  w i th  no I EC 
n u mberi ng) .  The tape counter is mechan ica l ,  
w i t h  t h e  norma l  reset fac i l i ty .  Cassette 
i nsert ion  i s  very s imple and easy. 

Deck f u nct ions i nc l ude d i rect transfer f rom 
p l ay i nto w ind  with mus ic  search ,  p l ay be ing 
selected aga i n  from th i s  mode by the search 
fac i l i ty .  Only the record button needs be 
pressed to  enab le  record i n g ,  and one can j ust 
about go from p lay to record but with a c lank .  
Pause (rather  c lanky) stops and restarts and 
there i s  record mute button.  

Meter ing  i s  with LEDs which under-read 
s l i ght ly ,  l evel d iscr i m i n at ion be ing  very poor. 
The 1f• " stereo jack for head phones p rod u ced 
too much  vol u m e  for low i m pedance head
phones and yet too l i t t le  for h i g h  i m pedance 
mode ls .  

The m icrophone i n puts had j ust adeq uate 
sensit iv i ty but were very q u iet ,  w h i l st l i ne 
i nputs were fa i r ly  sens i t ive, and aga in  q u iet 
with no c l i pp ing  prob lem.  Output  leve ls  were 

about average ,  f ro m  a fa i r ly  low i m pedance.  
Rep lay azi muth  was extremely accu rate ly set ,  
w i th  head/g u ide  he ig hts reasonab ly accu rate, 
head penet rat i o n  on the l ower  l i m i t  of 
t o l e ra n c e .  R e p l ay a m p l i f i e r  n o i s e  l eve l s  
measu red we l l ,  a n d  a m p l i f i e r  d i stort ion  was 
good a l though  the  c l i pp i n g  marg i n  was j u st 
adeq uate. 

Sony 8HF b udget ferric p rod uced very good 
charts  w i thout  no ise  red uct ion ,  but  both Dolby 
8 and Do lby C prod uced sharp cut-offs be low 
1 5kHz.  31 5Hz M O Ls were reasonable ,  though  
u n ba l anced,  but  h i g h  f req uency satu rat ions  
were fa i r l y  poor,  even fo r  a modest tape.  
Overa l l  no ise was very g ood w i th  good Do lby 
n o i se red uc t ions ,  b u t  rep l ay eq u a l isat i o n  
seemed to b e  d o w n  at h i g h  f req uenc ies .  T h e  
s o u n d  q u a l i ty w a s  thought to be very good 
th roughout  for a budget tape, a l though some 
IM d istort ion was apparent between low and 
h igh  freq uenc ies o n  peaks. Mod u l at ion  no ise 
was average. 

TDK SA pseudochrome p rod uced very good 
overa l l  responses up to 1 0kHz, but  aga in  
showed fa l l -off at ext remely h i g h  f req uenc ies ,  
wh ich was rather  a u d i b l e  on programme. Low 
f req uency MOLs were adeq uate,  but h i g h  
f req u e n cy sa tu rat i o n  w a s  p o o r ,  cau s i n g  
c o n s i derab le  h i g h- f req u e n cy compress i o n ,  
even w i t h  Dol by C. Clear s i g n s  o f  record
c u rrent satu rat i o n  were evident  from the  
d i g i ta l  d i stort ion  p l ots .  Overa l l  no ise  measu red 

we l l  though ,  w i th  mod u l at ion  no ise fa i r ly  good . 
A - 1 d B  Dolby record ca l i brat ion error was 
noted . 

TDK MA metal  g ave very poor MOLs,  wh i l s t  
h igh  f req uency satu rat ion  resu l ts  were fa i r ly  
poor  u n less Dol by C was switched i n .  Overa l l  
no ise was average though .  Responses w i thout  
Do lby showed a s l i g h t  presence hump but  were 
otherwise fa i r ly  smoot h ,  but with Dol by C the  
h u m p  was exaggerated,  a l though extremely 
h igh freq uenc ies were reasonable .  The overa l l  
q u a l i ty was very good i nd eed u p  t o  modest 
peak record i n g  l eve ls  for meta l ,  but  h i g h  leve l s  
sou nded rat h e r  d i s to rted , and  the  t e s t s  
showed c l e a r  s i g n s  of record magnet isat ion ,  
cu rrent  l i m i t i n g  and c l i pp i ng .  The  Dol by C 
c i rcu i ts  had rat her  more dynamic d i stort ion  
than usua l ,  and  were not  u p  to average 
performance u n fo rt u n ate ly ,  a l t hough  most 
prog ramme mater ia l  wou ld  be u n harmed . 

Wow and f l u t ter  measu red reasonably wel l ,  
a n d  was not ever d is tu rb ing  o h  t h e  prog ramme. 
Speed was i ncons istent  between record and 
p l ay ,  the  lat ter  be i n g  correct ,  bu t  some 
cassettes seemed to cause too low a rep l ay 
p i tch .  Spoo l i n g  t i m e  was s low ish ,  and forward 
tens ion was noted to be very var iab le ,  a l though  
b a c k  t e n s i o n  w a s  s a t i s f a c t o r y .  T h e  
mechan ism d i d  not seem t o  be robust enough ,  
and was somet i mes a l i t t l e  e rrat ic .  

T h i s  deck  c o u l d  p r o d u c e  s o m e  ve ry 
reaso n a b l e  overa l l  sou n d  q u a l i t y  i f  t h e  
record i n g  l eve ls  were h e l d  back a l i t t le ,  a n d  t h e  
meters were a t  l east better t h a n  V U s ,  a n d  s o  a 
recommendat ion  seems very fa i r  as the pr ice 

G E N ERAL DATA 
Replay azi m u t h  deviat ion from average . . . .  1 '  
L i n e  i n p u t  sensit iv i ty . . . . . . . . . . . . . . . . .  85mV 
Worst a u d i b l e  replay hum component . . . . . . . .  - 67d8 (1 50Hz) 
Replay noise ferr ic GGI RIA RM  weig hted ( N R  out) . . . .  - 60.4d 8 
Replay noise c h rome pos i t i o n  G G I R/AR M  

weig hted ( N R  out) . . . . . . . . . . . . . . . . . . . . . . .  - 64.0d 8 
Replay amp c l i p p i n g ref D L . . . . . . . . . . . . . . . . . .  + 1 3.2d 8 
M ax replay level for D L .  . . . . . . .  580mV 
Wow and f l utter average (peak w e i g h ted DIN) . . . . . . . . .  0 . 1 1 %  
Speed average . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  + 0 . 1 % 
M eters u nder·read . . . . . . . . . . . . . . . . . . . . . . .  3d 8 on Sms 
Overa l l  1 0kHz sat ferr ic UR ref D L  . . . . . . . . . . . . .  - 9.5/ - 1 0d 8  
Overa l l  D o l  b y  G 1 0kHz sat ferr ic UR ref D L . . .  . . - 91 - 9.5d8 
Overa l l  d i s tort ion  ferr ic UR for 5 %  d ist 

@ 3 1 5 Hz ref D L . . . . . . . . . . . . . .  . . .  + 5.41 + 3.4d 8 
Overa l l  1 0kHz sat c h rome pos i t ion  UR ref DL . .  - 9.51 - 1 0.5dB 
Overa l l  Dolby G 1 0kHz sat c h rome pos i t ion  UR 

ref  D L . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 8.51 - 9.5d8 
Overa l l  d i s t  c h rome posit ion U R  for 5 %  d ist  

@ 3 1 5 H z  ref  D L  . . . . . . . . . . . . . . . . . . . . . . .  + 5.01 + 4.6d 8 
Overa l l  1 0k H z  sat metal UR ref DL . . . . . . . . . . . . . . .  - 21 - 3d8 
Overa l l  Dol by G 1 0k H z  sat metal  U R  ref D L  . . . . . . .  + 1 1 - 0.5d8 
Overa l l  d i stort ion metal UR for 5 %  d i s t  

@ 3 1 5Hz r e f  D L .  . . . . . . . . . . . . . .  + 4.81 + 3.4d 8 
Overa l l  no ise ferr ic NR out  (GGI RIARM) ref DL . . . . . . .  - 5 1 .0d 8 
N R  i m p rovement Dolby BIG . . . . . . . . . . . . . . . . . . . .  1 0.211 7 .4dB 
Overa l l  no ise c h rome N R  out (GGI RIARM) ref  DL.  . . - 53.2d 8 
N R  i m p rovement Dolby BIG . . . . . . . . . . . . . . . . . . . . .  9.8/ 16 .6 dB  
Overa l l  no ise m e t a l  N R  out (GGI RIA RM) r e f  DL .  . - 51 .4dB 
NR i m p rovement Dolby BIG . . . . . . . . . . . . . . . . . . . . .  9.811 7.6d B 
M o d u l at ion noise ferr ic b roadlc lose ref 3kHz tone . 
M od u lat ion noise c h rome broad/c lose ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . .  - 391 - 33d B 
L i n e  i n p u t  noise f l oor  ref 1 60mVI D L (GGI RIARM) . . - 76.4dB 
Spoo l i ng t i m e  (G90) . . . . . . . . . . . . . . . . . . . . . . .  2m 20s 
Dyn a m ic  range ferri clc h romelmetal . . . . . . . . . . . .  72.5174174d8 
N o i s e  red uct ion syste m . . . . . . . . . . .  Dol by BIG 
Tapes u sed . . . . . . . . . . . . . . . . .  Sony B H FIT DK SAIT D K  M A  
Typical retail price . . .  . . . .  : . . . . . . . . . . . . . .  £ 1 30 when reviewed, now £1 00 

OVERALL FREQUENCY RESPONSES 
- 20d8, ref Do/by level 
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is compet i t ive - a l though  the Do lby C c i rc u i ts  
were not of the  best .  Pre-recorded cassettes T 
sou nded s l i g h t ly muf f l ed and so I am afra i d  'l"' 
that t h i s  deck does m i ss a ' best buy'. 
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The 8 710 is Revox 's  f i rst cassette deck des ign ,  
and i ts  genera l  styl i n g  and funct ions  c losely 
fo l low their  reel to reel trad i t ion .  l t  i s  a t h ree
head deck, a l lowing off tape mon i tor ing ,  w i th  
Dol by 8 no ise red uct ion on ly .  The mechan ica l  
parts  are s u perbly des ig ned and made, and 
i nc l ude many un ique eng i neeri n g  feat u res. 

The back panel  phono l i ne i n puts and 
outp uts ,  along with a f ive-po le D I N  socket
wh ich  a l l ows switchable rep lay mut i ng  w h i l st 
record i n g .  Separate rep lay ga in  p resets are 
p rovided for left and r ight  channe ls .  Two 
remote control  sockets are f i t ted ,  and the 
ma ins  lead is  detachable .  Separate rotary 
sockets are f i tted, and the ma ins  lead is  
detachab le .  Separate rotary f r ict ion- locked 
record l evel contro ls  are prov ided for the 
m icrophone and l i n e/D I N  i n p uts ,  a ganged 
head phone ga i n  control  a lso g iv i ng  p l enty of 
vo l u me wi th  a l l  normal  head phone types from 
the '14 "  stereo jack.

Meter ing  i s  p rovided wi th  LED-type bargraph 
d i s p l ays ,  w i t h  good d i s c r i m i n a t i o n ,  and  
exce l lent  fast t rans ient accu racy. Switches 
select sou rce or tape mon itor i n g ,  Do lby on or 
off ,  and M PX f i l ter  on or off .  Push-sensit ive 
buttons sel ect counter mode (e l apsed t i me or 
n u m bers), run-up,  and zero,  these a l so offer ing 
var ious auto- p l ay and cyc l i n g  fu nct ions .  Deck 
fu nct ions a l low t ransfer from p lay i nto w ind 
and back ,  d ropp ing  i n  and out  of record , the 
pause contro l  stopp ing  and start i n g  on record 

on ly .  A l l  deck fu nct ions operate very we l l
i ndeed, a l t hough  t h e  auto- leader-j u m p  system 
occas iona l l y  caused a prob lem with p re
recorded cassettes (these stopped at t h e  end 
of the  leader  and h ad to be restarted). 

A spr ing  loaded h i nged door at the top of t h e  
front p a n e l  revea ls  the  counter/t i mer,  memory 
contro ls  (set ,  start ,  stop and c lear) ,  swi tchab le  
r e m o t e  t i m e r  s t a r t ( p l a y or  r e c o r d ) ,  
equa l i sat ion (70�JS, 1 201'S o r  automat ic) ,  and 
pushbuttons for tape types 1 ,  2 and 4,  or  auto 
( tape pos i t ions  are labe l led w i th  I EC n u m ber
i n g  o n l y ,  a n d  are con f u s i n g ) .  Casset te  
i n sert ion  was  s l i gh t l y  awkward , req u i r i ng  the  
cassette to be p u shed home on to the  open 
mechan ism .  A detached l i d  i s  supp l ied w i th  the  
deck, but  t h i s  was  not  l i ked.  

The m ic rophone i n p uts ( '14 "  mono jacks)
were very sens i t ive i ndeed, were very q u i et and 
were much  l i ked .  The D IN i n put worked very 
wel l i ndeed,  wh i lst  l i ne i n puts were very 
sens i t ive, but  s l i g ht l y  no isy, a l though  no 
c l i pp i ng  prob lem was noted.  Maxi m u m  output  
l evel was fa i r ly  h igh ,  and f rom a very low 
i m pedance, wh ich  wo u l d  be usefu l  for s tud ios .  
Rep l ay azi muth  was s l i gh t l y  out ,  w h i l st head 
h e i g h t s  were set very p rec i s e l y .  Rep l ay 
amp l i f ie r  h i ss measu rments were exce l l ent  but  
hum was very s l i gh t l y  not iced i n  the  no ise .  We 
cou ld  not detect any rep l ay d i stort ion/c l i pp i n g  
prob lem (ou r  j i g  wou l d  n o t  work here). 

The or i g i n a l  spec i f i ed tapes were not 

GEN ERAL DATA 
Replay azi m u t h  deviat ion from average . . . . . . . . . . . . . . .  1 1 "  
L i n e  i n p u t  sens i t iv ity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40mV 
Worst aud ib le  replay hum component . . . . . . . .  - 69d B ( 1 50H z) 
Replay noise ferric CCI RIA R M  weig hted ( N R  out) . . . .  - 58.6d B 
Replay noise c h rome pos i t ion  C C I RIARM 

wei ghted (NR out) . . . . .  . 
Replay a m p c l i p p i n g rei D L .  

. . .  - 62.2d B 

Max replay level for DL . . . . . . . . . . . . . . . . . . . . . . . . . . . .  755m V  
Wow and f l u tter average (peak weig hted D I N )  . . . . . . . . .  0.05 % 
Speed average . . . . . . . . . . . . . . . . . . . . .  + 0 .2% 
M eters u nder-read . . . . . . . . . . . . . . . . . . . . . . .  0.5d B on 8m s  
Overa l l  1 0kHz s a t  f e r r ic  U R  r e f  D L  . . . . . . . . . . . . . . . .  - 61 - 5d B 
Overa l l  Dolby C 1 0k H z  sat ferr ic UR ref D L .  . . .  . 
Overa l l  d i stort ion ferr ic UR for 5% d i st 

@ 3 1 5 Hz ref DL . . . . . . . . . . . . . . . . . . . . . . . . . .  + 7.41 + 7.2d B 
Overa l l  1 0k H z  sat c h rome pos i t ion  UR ref DL . . . . . .  - 6/ - 5d B 
Overa l l  Dol by C 1 0kHz sat c h rome pos i t i o n  UR ref D L .  
Overa l l  d i s t  c h rome pos i t i o n  LIR for 5% d ist  

@ 3 1 5 H z  ref  DL .  . . . . . . . . . . . . . . . . . . . . . . . . .  + 6 .01  + 5.8d B 
Overa l l  1 0k H z  sat metal UR ref DL . . . . . . . . . . . . . .  - 0.5/ - Od B 
Overa l l  Dol by C 1 0kHz sat metal  UR ref D L .  
Overa l l  d i stort ion metal LIR for 5 %  d i s t  

@ 3 1 5 H z  r e f  D L . . . . . . . . . . . . . . . . . . . . . . . .  + 8 . 6 1  + 8.0d B 
Overa l l  no ise ferr ic N R  ou t  (CCI RIARM) ref D L .  . . . . . .  - 50.4d B 
N R  i m p rovement Dol  by B . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.4d B 
Overa l l  no ise c h rome N R  ou t  (CCI RIA R M )  rei D L .  . . - 53.8d B 
N R  i m p rovement Dol by B . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.0d B 
Overa l l  no ise metal N R  ou t  (CC I RIARM) ref D L .  . . . . .  - 51 .2d B 
N R  i m provement Dolby B . . . . . . .  9.0d B 
Modulat ion noise ferr ic b road/c lose ref 3kHz tone - 441 - 40d B 
Modulat ion no ise c h rome b road/c lose ref 

3kHz ton e .  . . . . . . . . . . . . . . . . . . . . .  - 421 - 42d B 
L i n e  i n put  noise f loor ref 1 60mVI D L (CCI R/A RM) . . . . .  - 71 .6d B 
Spool i ng t im e  (C90) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 m  1 0s 
Dynamic range ferr ic/ch rome/meta l .  . . . . . . . . . .  67/69168.5d B 
Noise red uct ion syste m . . . . . . . . . . . . . . . . . . .  Dol by B 
Tapes used . . M ax e l l  U D X L  1 /Maxel l  U DXL 1 1 /TD K  MA-R 
Typical retail price . .  . . £850 when reviewed, Mk 1 1  now £1 ,006 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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A remarkably com pact top - load i n g  stereo 
portab le ,  the TC-DSM e i ther  works off i nterna l  
batter ies or w i th  an externa l  mains adaptor (6 
volts) .  Dol  by B noise reduct ion  i s  f i tted.  A s ide 
pane l  provides the mount ing for phono l i ne 
i n s/outs ,  and % "  mono jacks for m i crophones. 
A 20d B m icrophone atten u ator  switch i s  f i tted . 
The mach i ne on ly  wei ghs  1 .7kg .  

The two ro u n d  VU meters u n d e r-read 
t rans ients  bad ly ,  but  a peak read ing  l i ght  came 
on, even on fast t rans ients ,  at 4.5d B over Dol by 
l eve l .  A switchable bu i l t - i n l i m i ter i s  prov ided , 
wh ich  is most usefu l ,  and the  m i n iature record 
l evel control  is a f r ict ion- locked concent r ic  
rotary ( i t  i s  d i ff i cu l t  to adj ust  the channe ls  
separately) .  The battery check but ton i s  usef u l ,  
and t h i s  a lso l i ghts  u p  the VUs f o r  a few 
seconds .  A recessed % "  stereo j ack, com
p l emented by a headphone ga i n  contro l ,  g ives 
a m p l e  vo l u me i n to low i m pedance head
phones, but  c l i pp i ng  was very ev ident at 
normal  leve ls  into h i gh  i m pedance ones.  A 
bu i l t- i n  smal l mono speaker i s  a l so contro l l ed 
by the headphone ga i n  when no phones are 
p l ugged i n ,  an exce l lent  fac i l i ty ,  wh i l st l i n e  
o u t p u t s  a r e  a t  a f ixed average l eve l .  Under
neath the  cassette compartment  l i d  are 
s w i t c h e s  s e l e c t i n g  n o r m a l / c h r o m e  o r  
ferr i ch rome/metal tape types,  the cassette 
l ugs  switch ing  appropr iate ly .  A Do l by on/off 
switch i s  provided together  with an eject 
b u t t o n .  Cassette l oad i n g  was s i m p l e .  A 

m i n i at u re counter  w i th  zero button is mou nted 
in f ront  of the cassette compartment .  Deck 
funct ions  a l low p l ay i nto wind and back,  w h i l st 
p a u s e  s t o p s  a n d  r e - s t a r t s  ( o p e r a t i n g  
mechan ica l ly) .  

The m icrophone i n puts were very sens i t ive 
and very q u i et ,  and so ideal . The l i n e  i n puts 
were a l so q u i te sens i t ive, were j ust s l i gh t ly  
no isy bu t  h ad n o  c l i pp ing  prob lem.  I nput  h iss 
l eve l s  were adeq u ate for Dol by 8, but  wo u l d  be 
i n adeq u ate i f  Do lby C were added w i thout  
redes i g n .  Rep lay azi muth  was fa i r ly  accu rate, 
and h ead and g u ide he ig hts surpr i s i n g l y  wel l 
set . Rep lay a m p l i f ie r  d i stort ion  and c l i pp i n g  
marg i n s  were a l l  good , wh i l st rep ly  no ise 
measu rements were a l l  exce l lent .  

Sony  AHF fe r r i c  g ave very  good low 
f req uency MOLs ,  but h i g h  f req uency satu ra
t ions  were on ly  fa i r ,  show ing  s l i g ht ly  t he  wrong 
c o m p ro m i s e  in  b i a s i n g  and eq u a l i sat i o n  
i ntern a l ly .  Frequency responses were rea l l y  
exce l lent  u p  to 1 3kHz and overa l l  no ise 
measu rements were good, wi th  mod u l at ion  
no ise reasonab le .  S u bject ive sound q u a l i ty 
was exce l l ent  u p  to fa ir ly h igh record i n g  leve ls ,  
w i t h  c o m p re s s i o n  noted  a t  v e ry h i g h  
freq uenc ies ,  t hough ,  for exam p l e  o n  brass 
t rans ients ,  and so h i g h  leve ls  shou ld  not be 
atte m p t e d .  S l i g ht n o i se mod u l at i o n  was 
i nt roduced by Sony's Do lby B c i rc u i t .  

Sony UCXS pseudochrome gave adeq u ate 
MOLs and sat u rat ions ,  wh i l st overal l no ise 

meas u rements were good . Overa l l  responses 
were i ncred i b l y  f l at to  1 0kHz,  ro l l i ng off  very 
gent ly  above t h i s  f req uency.  Mod u lat ion  no ise 
was average. Sound qua l i ty was aga i n  good at 
normal  leve l s ,  but  h i g h  leve ls  were d i storted.  
We t r ied the  l i m i ter wh ich  g reat ly he l ped 
d istort ion  of cou rse, hav ing  no t rans ient  attack 
prob lem,  but  again recovery was a l i t t l e  too 
fast ,  caus ing  s l i gh t  duck i ng .  

Sony  Metal g ave a very poor low f req uency 
MOL performance,  wh i l st h i g h  f req uency 
sat u rat ions were exce l lent ,  and so ag a in  i t  
seems that the b i as/eq u a l i sat ion com prom ise 
was i n correct . Responses were very good on  
the l eft channe l ,  but  the r ight  t rack was s l i g ht ly  
under-eq u a l i sed at h i g h  f req uenc ies ,  the  d roop 
being exaggerated with Do l by B in.  Overal l 
no ise meas u rements were good . Sound qua l i ty 
was very open at h i g h  f req uenc ies ,  but  low 
freq uenc ies  were not c lean enough for metal  
and i f  on ly Sony had better com prom i sed the 
a l i g n ment ,  res u l ts wou l d  h ave been so much 
better .  D i sappoi n t i ng  then,  on meta l .  S l i g h t  
no ise mod u l at ion  w a s  noted th roughout  w i th  
Do l by B ,  and I w ish Sony cou l d  put  t h i s  r i gh t  
for I h ave moaned about  the i r  Dol  by c i rc u i ts fo r  
some years. 

The f i rst samp le  supp l ied was exce l l ent  on 
wow and f l utter ,  but  a second  sam p le  was 
t e s t e d  b e c a u s e  t h e  f i r s t  o n e  h a d a n  
eq u a l i sat ion  prob lem.  The secon d  one gave 
reasonab le  measurements most of t he  t i me ,  
but  occas iona l l y  a h i g h  read i n g  was  noted , 
some r idg i n g  occur r ing  i n  spoo l i n g  w i th  t h i s  
s a m p l e .  S p e e d  was q u i te  accu rate ,  b u t  
spoo l i n g  t i m e  w a s  ext remely s low,  t here be i n g  
no auto-stop (t h i s  cou ld waste the  battery) . 
Forward tens ion  was a l i t t l e  l ow and var iab le ,  
and back tens ion was a l so jerky. 

We al l  l i ked u s i n g  t h i s  deck very m u c h ,  and 
the wow is  probably good on most samples .  
Some very good stereo ' l ive' record i n g s  were 
made on  it, but the price seems a l i t t l e  h i g h ,  

GEN ERAL DATA 
Replay azi m u t h  deviat ion from average .  
L i n e  i n p u t  sens i t iv i ty  . . . . . . . . . . . . . . . . .  . 
Worst a u d i b l e  replay h u m  component . . . . .  . 

. 2 1 °  
. 65 m V  

Replay n o i s e  ferr ic CCI R/A RM  weig hted ( N R  out) . . . .  - 60.2d 8 
Replay no ise c h rom e pos i t ion  CCI R/AR M  

weig hted (N R out) . . . . . . . . . . . . . . . . . . . . . . . . . - 64.0d 8 
Replay amp c l i p p i ng ref D L . . . . . . . . . . . .  . . . . . . . .  + 1 4 .6d 8 
M ax replay level for D L .  . 600mV 
Wow and f l u tter average (peak weig hted D I N ) . . . 0 .09% 
Speed average .  . . . . . . . .  + 0 . 4 %  
Meters u n d e r-read . . . . . . . . . . . . . . . . . . . . . . . . .  >20d 8 on 8 m s  
Overa l l  1 0k H z  s a t  f e r r i c  U R  r e i  D L .  . . . . . . . . . . . .  - 8.5/ - 8 d B  
Overal l  D o l b y  C 1 0k H z  s a t  ferr ic UR ref D L .  
Overa l l  d i stort i o n  f e r r i c  U R  f o r  5 %  dist  

@ 3 1 5 Hz ref  D L .  . . . . . . . . + 7.41 + 7.4d 8 
Overa l l  1 0k H z  sat c h rome pos i t ion  UR rei DL . . .  - 5.5/ - 5.5d B 
Overa l l  Do lby C 1 0 k H z  sat c h rome pos i t i o n  UR 

ref DL . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Overa l l  d i st c h rome pos i t i o n  UR for 5% d ist  

@ 3 1 5 H z  ref  D L .  . + 4.4/ + 4. 6 d B  
Overa l l  1 0kHz s a t  m e t a l  U R  r e i  D L .  . . + 0.51 + 1 d B  
Overa l l  Dolby C 1 0k H z  sat metal  UR ref D L .  
Overa l l  d i stort ion  metal  U R  for 5 %  dist  

@ 3 1 5 H z  rei  D L . . . . . . . . . . .  + 3.4/ + 3.8d B 
Overal l  no ise ferr ic N R  out  (CC I R/ARM) ref D L .  . . .  - 5 1 .0 d B  
N R  i m p rovement D o l b y  B .  . . . . . . . . . . . . . . . .  9 .4d B 
Overa l l  no ise c h rome N R  out  (CCI R/A RM) ref DL . . . . .  - 54.0d8 
NR i m p rovement Dolby B .  . . . . . . . . . . . . . . .  9 .2d8  
Overa l l  no ise m et a l  N R  ou t  (CC I R/ARM) r ef  D L  . . . . . .  - 52 . 2 d 8  
N R  i m p rovement D o l by B .  . . . . . . . . . . . . .  9 .4d B 
M od u l at i o n  noise ferr ic  b road/c lose ref 3kHz tone - 38/ - 30d B 
M o d u l at i o n  noise c h rome broad/close ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . . . . . .  - 38/ - 30d B 
L in e  i n p ut  noise f loor  ref 1 60mV/ D L  (CCI R/ARM) . . . . .  - 72.2dB 
Spoo l i ng t im e  (C90) . . . . . . . . . . . . . . .  3m 30s 
Dynamic  range ferr i c/c h rome/metal . . . . . . . . . . .  67.5/68.5i65d B 
No is e  red uct ion syste m . . . . . . . . . . . . . . .  Do lby  B 
Tapes u sed . . . . . . .  . . .  Sony A H F/Sony UCX-S/Sony Meta l  
Ty p ica l  reta i l  pr ice . . . . . . . . . . . . . . . . . . . . . . .  £295 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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a n d  t h e  m e t e r i n g  rat h e r  c r u d e .  l t  c a n  
neverthe less  be recom mended as a good l i t t l e  
portab le ,  but  s u re ly  a Dol by  C vers ion m u st be  
forthcom i n g  soon ,  wh ich  wou l d  be wort h T 
wait i n g  for .  Recommended,  then ,  but  not a "' 
best buy .  Don ' t  forget that h i ghe r  i m pedance l_ 
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T h i s  we l l  l a id -out  new deck  from So ny 
i ncorporates a com b inat ion  head a l lowing off  
tape mon i tor i n g .  Do l by B and  C n o i se 
red u c t i o n  is i n c l u d e d ,  together  w i t h  an 
exce l lent  tape counter ,  wh ich  i nd icates t ime 
e l apsed f rom a zero po int  i n  m i n utes and 
seconds ,  work ing even d u r i ng  spool i n g .  I f  zero 
is at the end of a tape then a l l  read i ngs  are 
' m i n utes and seconds  to go' .  Phono l i ne i n put 
and output sockets are mou nted on the rear 
pane l .  The record level control  i s  a fr ict ion
locked rotary, wh ich  fe l t  part i c u l ar ly  smooth ,  
and th i s  is  com plemented by  a ganged rep l ay 
ga in  control  for headphones on ly .  The V. "  
stereo jack provides amp le  vo l u me. 

Meter ing  is with a f l uorescent bargraph 
d i s p l ay, read ing from -40d B to + 8d B with 
reasonable d i scri m i nat ion .  Th is  d isp lay g ives a 
very fast attack t ime and is exce l lent .  A centre 
i n dented preset adj usts b ias on ferr ic on ly ,  and 
p u s h b u t t o n s  s e l e c t  f e r r i c / c h ro m e/fe r r i c 
ch rome/metal ( I EC n u m bers are marked as 
wel l ) ,  Do l by on or off ,  B or C, M PX f i l ter on or 
off ,  tape or sou rce mon itor i n g ,  counter reset 
and memory.  A switch selects remote t i mer 
start (p lay or record). A remote control socket 
is f i tted on the front pane l .  Deck fu nct ions 
a l low d i rect t ransfer p l ay i nto wind and back, 
with auto rewind and p l ay and d ropp ing i nto 
record. The pause control stops and restarts 
tape movement .  Deck f u nct ions were much 
l i ked,  and cassette i n sert ion  was very s imp le .  

N o  m icrophone i n puts are  p rov ided .  The l i n e  
i n puts  h ave good sens i t iv i ty ,  and  the  i n put 
c i rcu i t s  add on ly  very s l i gh t  no ise .  The output 
i m pedance from the deck i s  a l i t t l e  h i g h ,  
a l t h o u g h  l eve l s  are average. 

Rep lay azi muth  was ext remely accu rate, but  
t he  head was marg i n a l l y  out  of  t rue vert i ca l l y .  
Very s l i g h t  50 Hz h u m  was j u st noted on the l eft 
rep l ay channe l ,  wh i l st h i ss leve l s  were around  
ave rage .  R e p l ay a m p l i f i e r  d i sto rt i o n  and  
c l i p p i n g  performances were exce l lent .  

Sony A H F  fe r r ic  prod uced q u i te good low 
f req uency M O Ls and exce l lent  h i g h  f requency 
sat u rat ion ,  showing  a good compromise of 
overa l l  adj ustment .  Responses w i th  b ias  
nom ina l  showed very s ight  h igh  f req uency 
d roops ,  but  w i th  b ias  at - 1  responses 
sounded very smooth i ndeed ,  rated su perb, as 
was sound qua l i ty u p  to moderate ly  h i gh  
leve l s ,  d i stort ion  sett i n g  i n  rap id l y  above 
t hese. No ise measu red reasonab ly  w i th  good 
Do l by i m provements ,  mod u l at ion  no ise be ing  
fa i r l y  low. 

Sony UCXS pseudochrome a lso g ave q u i te 
good low f req uency MOLs,  and very good h i g h  
freq uency saturat ion - b u t  3. 1 5kHz MOLs 
were on ly  adeq uate. No ise was reasonab le  
t h roughout ,  mod u l at ion  no ise be ing rated very 
low, wh ich  is good . Responses showed h i g h  
f req uency l i f t ,  t h o u g h  t h i s  w a s  n o t  d i s l i ked.  
D i stort ion  seemed q u i te low u p  to fa i r ly  h i g h  
i eve l s ,  the  sou n d  be i n g  very o p e n  a n d  much 

l i ked ,  a l though  h igh  levels were d i storted . 
Sony Metal gave reasonab le  low freq uency 

M O Ls,  and exce l lent  high freq uency satu ra
t ions .  Responses sou nded q u i te  f l at ,  a l though 
the  lower  presence reg ion d id  show a s l ight  
val l ey on the ch arts.  No ise  meas u rements 
were a l l  reasonab le ,  wh i l st the  s u bject ive 
q u a l i ty t h roughout  was much  l i ked,  showing 
meta l  tape to work wel l .  

A l though  wow a n d  f l utter measu red wel l ,  the 
c l utch mechan ism was s l i g h t l y  jerky caus ing 
the  odd j udder (th i s  was not ser ious though) .  

Speed was accu rate, and spoo l i n g  t ime 
average .  Forward tens ion was rather  je rky, but 
back t e n s i o n  sh owed o n l y  s m a l l  cyc l i c  
var iat ions .  Do l by ca l i brat ions  t h roughout  were 
reasonab ly  accu rate .  The Dol by C c i rcu i ts  were 
better than  average, show ing  that Sony have 
d ramat ica l l y  improved u pon the i r  ear l i e r  Do l by 
C des i g n s .  

We a l l  l i ked t h i s  mach ine  very much ,  f o r  not 
on l y  were many po ints  of the ergonomics
excel lent ,  i n c l ud i ng a superb cou nter ,  good 
meter i ng  and good fac i l i t i es ,  but the overa l l  
sound  q u a l i ty was often rated su perb o n  a l l  
types - though levels w i l l  need watch ing  
s l i g h t l y  o n  f e r r i c  and  c h ro m e .  H i g h l y  
recommended a s  a n  obvious best buy .  

G ENERAL DATA 
Replay azi m u t h  deviat ion from average . . . . . . . . . . . . . . . . .  1 •  
L i n e  i n p u t  s e n s i t iv i ty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  90mV 
Worst a u d i b l e  replay hum component . . . . . . . . .  - 6 1 d 8  (50 H z) 
Replay noise ferr ic CCI R/A RM  weighted ( N R  out) . . . .  - 56.8d 8 
Replay noise c h rome posit ion CCI R/A RM  

weig hted ( N R  out) . . . . . . . . . . . . .  - 60.2d8 
Replay a m p  c l i p p i n g  ref  D L  . . . . . . . . . . . . . . . . . . . . . .  + 1 7.8d8 
Max replay level  for D L . . . . . . . . . . . . .  6 1 0m V  
Wow a n d  f l u tter average (peak weig hted D I N )  . . . . . . . . .  0 .08% 
Speed averag e .  . . . . . . . . .  + 0 . 1  % 
Meters u n d e r-read . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Od8 on Sms 
Overa l l  1 0k H z  sat ferr ic UR ref  D L .  . . . . . .  - 4/ - 4d 8 
Overa l l  Dol by C 1 0k H z  sat ferr ic UR ref D L .  . . . . . . . .  - 1 / - 1 d 8  
Overa l l  d i stort ion  ferr ic LIR for 5 %  d ist  

@ 3 1 5 Hz ref  D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 5 .8/ + 5.6d 8 
Overa l l  1 0k H z  sat c h rome posit ion UR ref D L . . .  . . - 4/ - 4d8 
Overa l l  D o lby C 1 0k H z  sat c h rome posit ion UR 

ref  DL.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � 1 .5/ - 1 d 8
Overa l l  d i st c h rome pos i t i o n  U R  for 5 %  d ist  

@ 3 1 5 H z  ref D L . . . . . . . . . . . . . . . . . . . . . .  + 6.0/ + 5.6d8 
Overa l l  1 0k H z  sat metal  UR ref  DL . . . . . . . . . . . .  + 0.5/ + 0.5d 8 
Overa l l  Dolby C 1 0k H z  sat metal UR ref D L .  . . . . . . .  + 4/ + 4d 8 
Overa l l  d i stort ion  metal  UR for 5% d ist  

@ 3 1 5 H z  ref D L . . . . . . . . . . . . . . . . . . . . .  + 7 .61 + 7.0d 8 
Overa l l  no ise ferr ic NR out  (CCI R/A RM) ref D L .  . .  - 50.4d 8 
NR i m provement  Dol  by 8/C . . . . . . . . . . . . . . . . . . . . .  9.8/ 1 8.6 d 8  
Overa l l  n o i s e  c h rome N R  out (CCI R/A RM) r e f  D L  . . . . .  - 53.6d 8 
NR i m p rovement  Dolby 8/C . . . . . . . . . . . . . . . . . . . . .  9.4/ 1 8.0d 8 
Overa l l  no ise metal  N R  out (CCIR/ARM) ref DL . . . . . .  - 52.0d 8 
NR i m p rovement  Dol  by 8/C . . . . . . . . . . . . . . . . . . . . .  9 .4/ 1 8.6d 8 
Modulat ion  no ise ferr ic broad/c lose ref 3kHz tone - 40/ - 34d 8 
Modulat ion no ise c h rome broad/c lose ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 4 1 / - 34d 8 
L ine i n p u t  no ise f loor ref 1 60mV/ D L  (CCI R/ARM) . . . .  - 78.4d 8 
Spool i ng t i m e  (C90) . . . . . . . . .  1 m  55s 
Dyn a m i c  range ferr ic/ch rome/metal . . . . . . . . . . . .  76/79/79.5d 8 
Noise red u c t i o n  syste m . . . . .  Dolby 8/C 
Tapes u sed . . Sony A H F/Sony UCX-S/Sony Metal  
Typical retail price . . . . . . . . . . . . . . . . . . . . . . . . . . . . £225 when reviewed , now £249 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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Th is  new Sony deck is u n u sua l  i n  that desp i te 
i ts  th ree heads,  off tape monitor i ng i s  not 
poss ib le ,  a l though the  automat i c  tape sett i ng
u p  fu nct ion and auto peak l evel attenuator do 
use al l  t h ree heads for their  operat ion .  A l l  
contro ls  on the  front panel  are touch sen s i t ive 
types, i n c l u d i n g  the record l evel (wh ich can go 
from -56dB to Od B i n  f ive seconds) ,  and a 
ba lance control  a l lowi ng  four  steps to swing to 
left or r ight .  Phono l i ne i n put  and output  
sockets are prov ided on the rear  pane l ,  wh i ls t  a V. "  stereo jack is provided for headphones on
the  front .  There i s  a touch-operated stepped 
ganged l evel attenuator which affects l i ne 
output  l eve ls  (average at max imum but from a 
fa i r ly  h i gh  i m pedance) and head phone level 
(p lenty of vo l u m e  ava i l ab le) .  A pip ton.e button 
a l lows a pip to be heard whenever a fu nct ion 
contro l  is  touched,  so one can count p i ps to 
check on the  deg ree of ga in  change for  
example .  

To uch sens i t ive f u n ct ions  a l so i n c l ude :  
Do lby of f ,  B or  C; M PX f i l ter  on/off; tape type 
( I EC types 1 to 4, with part l y  auto switch i ng) ;  
a u to tape c a l i b rat i o n ;  auto att e n u at i o n  
(programme leve l s  mon itored by spec ia l  rep l ay 
head c i rcu i t  wh ich  contro ls  record l evel steps) ;  
status  memory for four  set t i ngs ;  wr ite and 
check fu nct ions ;  t i mer record or p lay; cou nter 
reset and memory (the counter i s  su perb, as on 
t h e  TCK 555) ; eject , and deck t rans port 
f u nct ions .  The deck a l lows d i rect p lay i nto 

w i n d  and back, pause stop p i n g  and re-start i n g ,  
and record m u t i n g .  An M O L  ba lance fac i l i ty 
a l lows the  overa l l  response to be var ied from 
+ 1 to - 1  dB at 1 0 kHz after tape ca l i brat ion .  
N o  m i crophone i n puts  a re  prov ided .  

M e t e r i n g  i s  wi th  f l u o rescent  bargraph  
d i s p l ay, wh ich  i n d i cates  t r a n s i e n t s  very 
acc u rate ly .  I f  the  pip tones are sel ected , the 
m eters i n d i cate over-record i n g  with a pip -
and ,  if auto atten uate i s  a l so selected, w i l l  step 
down the record l eve l  a p p ro p r i at e l y. An 
i n d i cator te l l s  you i f  the rep l ay l evel i s  non
l i n e a r  w i t h  record . I n p u t  atte n u a t i o n  is 
i n d icated i n  d Bs d i g i ta l ly .  Al l  f u nct ions  are 
i n d i cated by LED d i s p l ays .  This deck has a 
very h i g h  aud ioph i l e  quot ient ,  even switch i n g  
i t s e l f  o f f  w h e n  i t  g e t s  bored w i th  wait i n g ! 

The l i n e  i n puts had average sens i t iv i ty, but  
i n put  no ise was on ly  adeq u ate for Do l by C. 
Rep lay azi muth  was fa i r l y  acc u rate ,  head and 
g u ide he ig hts reasonab le .  Rep l ay amp l i f i e r  
d i stort ion  was  sat i sfactory, but  the c l i pp i ng  
marg i n  exce l lent .  N o  rep l ay h u m  was  noted , 
but  the  50Hz measu rement was on ly  fa i r ly  
g o o d ,  h u m  c o m p o n e n t s  p r o b a b l y  b e i n g  
m a s ked s u bjec t i ve l y  b y  t h e  h i g h e r  t h a n  
average rep l ay h i ss w h i c h  a l so added to the 
overa l l  tape no ise .  Some of the  h i ss was 
p robably m icroprocessor no i se breakth rough .  

Sony  AHF fe r r i c  p rod u ced good l o w  
f req uency M O Ls b u t  j u st adeq u ate h i g h  
freq uency sat u rat i o n ,  responses bei ng  much  

f latter than  average ,  and we l l  extended (a l l  
ch arts a re  w i th  M PX i n) .  Overa l l  no ise was not  
too  good , but  Do l by i m provements were good 
fort u n ate ly. Mod u l at ion  no ise charts were 
reasonab le .  With auto atten uat ion switched i n ,  
t he  ent i re p rog ram m e  sounded wel l ,  except for 
h i g h  f req uency com press ion  being s l i gh t ly  
c r i t i c i sed . The auto-atten u at ion  c i rcu i ts  coped 
w i th  the h i g h  leve l s  very wel l by attenuat ing  
them q u ite subt ly, th is  act ion be ing barely 
a u d i b le .  The Do l by C c i rcu i ts  were better than 
average. 

Sony UCXS pseudochrome gave reasonab le  
M O Ls and sat u r at i o n s  t h ro u g h o u t ,  back
g round  no ise being adeq u ate ,  with good no ise 
r e d u c t i o n  i m p r o v e m e n t s .  R e s p o n s e s  
m easu red wel l ,  and mod u l at ion  no ise was low. 
The subject ive sou n d  q ua l i ty was rated su perb 
and very much l i ked . 

Sony Metal g ave very good MOLs and 
r e a s o n a b l e  h i g h  f re q u e n cy sat u rat i o n s .  
Responses were exce l lent  w i thout  Do l by, but 
showed a s l i g ht presence h u m p  wi th  Do l by i n .  
Overa l l  no ise was average here, w i t h  good 
Do l by i m provements ,  w h i lst  the subject ive 
q u a l ity was aga in  m uch l i ked throughout ,  
show i n g  metal  performance to be very good 
but not q u i te su perb.  

Wow and f l utter measured very wel l  and 
none was heard on  the normal  programme 
mater ia l .  Speed was extremely  accu rate but 
s p o o f i n g  s l i g h t l y  s l o w .  Te n s i o n s  w e r e  
s u rp r i s i ng ly  steady. 

Th is  deck was very d i f f i c u l t  to assess i n  the  
lab  s i nce the m ic roprocessor operat ion of ga i n  
steps cau sed i t  to arg ue  w i th  o u r  computer  -
but  it shou ld  not arg ue  w i th  you ! lt is so 
u n convent iona l  i n  e rgonomics ,  t hat w h i l st we 
a l l  l i ked i t ,  you m i g h t  not ,  so you must check 
th is before you order one .  I warm ly recommend 
i t  as a best buy, but  to sum u p  i ts  remarkab le  
feat u res i n  th i s  s h o rt rev iew has  been 
u n usua l l y  d i f f i cu l t .  I t s  overa l l  sound q ual i ty 
was marve l l o u s ,  and  the m i croprocessor 
operat ions  a l l  worked wel l  and re l iab ly, part icu 
lar ly  the auto  attenuator/p ip  fu nct ions and 
exce l lent  meters.  A remote control  socket and 
an AC ma ins  out let are i n c l uded on the  back 
pane l . The review samp le  was an ear ly 1 1  OV 
one ;  240V models are usua l l y  better on no ise 
performance and I hope t h i s  app l ies here. 

GEN ERAL DATA 
Replay azi m u t h  deviat ion from average . . . . . . . . . . . . . . . . .  1 4 °  
L i n e  i n p u t  sens i t iv i ty . . . . . . . . . . . . . . . . . . .  1 1 0mV 
Worst a u d i b l e  replay hum component . . . . . . .  - 68d B ( 1 50 H z) 
Replay no ise ferr ic  CCI R/A RM  weighted ( N R  out) . - 52.8d B 
Rep lay no ise c h rome pos i t ion  CCIR/ARM 

w e i g h ted (NR out) . . . . . . . . . . .  . 
Replay amp c l i p p i n g ref DL . . . . . . . . . . .  . 
Max rep lay level for DL . . . . . . . . . . . . . . . . . . . .  . 
Wow and f l utter average (peak wei g hted D I N ) .  
Speed average .  . . . . . . . . . . . . . .  . 
M eters u nder-read . . . . . . . . . . . . .  . 
Overa l l  1 0kHz sat ferr ic LIR ref DL . . . . . . . .  . 
Overa l l  Dol by C 1 0kHz sat ferr ic LIR ref DL . .
Overa l l  d i stort ion ferr ic LIR for 5% d i st 

- 56.4d B 
. + 1 7 . 1 d B  

. .  6 1 0 m V  
. 0.08% 

. - 0. 1 % 
. Od B  on 8m s  

- 8.5/ - 7 .5dB 
- 6/ - 5.5d B 

@ 3 1 5 Hz ref D L . . . . . . . . . . . . . . .  + 6.6/ + 6.6d B 
Overa l l  1 0kHz sat c h rome pos i t i o n  LIR ref DL . . . . .  - 6.5/ - 6 d B  
Overa l l  Do lby C 1 0kHz s a t  c h rome pos i t i o n  LIR 

ref D L .  . . . . . . . . . . . . . . . . . . . . . . . . - 4/ - 3.5dB 
Overa l l  d i s t  c h rome pos i t ion  L/R for 5 %  d i st 

@ 3 1 5 H z  ref D L .  . . . . . . . . . . . . . . . . . .  + 6.4/ + 6.4dB 
Overa l l  1 0k H z  sat metal  LIR ref  DL.  . . . . . . . . . . .  - 1 . 5/ - OdB 
Overa l l  Dolby C 1 0kHz sat  meta l  L/R ref  D L  . . . . . . . .  + 2/ + 3d B  
Overa l l  d i stort i o n  metal LIR f o r  5% d i s t  

@ 3 1 5 H z  r e f  D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 8.0/ + 8.0dB 
Overa l l  no ise ferr ic  N R out (CC I R/A R M )  ref D L .  . - 48.0dB 
NR i m p rovement Dolby B/C . . . . . . . . . . . . . . .  9.8/ 1 8.6dB 
Overa l l  no ise c h rome N R  out (CC I R/A R M )  ref D L  . . . . .  - 51 .6dB 
NR i m p rovement Dol  by B/C . . . . . . . . . . . . . . . 9 .6/ 18 .2dB 
Overa l l  no ise meta l  N R  out (CC I R/ARM) ref D L  . . . . . .  - 51 .2d B 
N R  i m p rovement Dol by B/C . . . . . . . . . . . . . . . . . .  9 .6/1 8.0d B 
M o d u lat ion no ise ferr ic broad/c lose ref 3 k H z  tone - 40/ - 34d B 
M od u l at i o n  no ise c h rome broad/c lose ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 40/ - 35d B 
L i n e  i n p u t  no ise f l oor ref 1 60mV/DL (CCI R/A R M ) . . . - 76.4d B 
Spool i n g t i m e  (C90) . . . . . . . . . . . . . . . . . . . . . . . . . . . 2m 04s 
Dynam i c  range ferr ic/c h rome/meta l .  . . . . .  74/77/79d B 
N o i se red uct ion  system . . . . . . . . . . . . . . . . . .  Oolby B/C 
Tapes used . . Sony AH F/Sony UCX-S/Sony Metal  
Typical  ret a i l  pr ice . . . . . . . . . . . . . . . . . . . . . .  £360 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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A fairly basic three-head deck, the V-80 uses a 
combination record/playback head which 
allows for off-tape monitoring. Only Dolby B 
noise reduction is included. Pushbuttons 
select Dol by on or off, ferric, pseudochrome or 
metal tape types (no IEC numbers are marked), 
source or off-tape monitoring, tape memory on 
or off, line or mic inputs, counter mode 

(numbers or elapsed time) and counter clear. A 
three-position switch selects remote mains 
timer start for play or record. The large rotary 
record level control is a friction-locked 
concentric type which is complemented by a 
miniature replay gain control. This also affects 
head phone levels, the %" stereo jack 
supplying ample volume for all normal 
headphone types. The deck functions are 
touch sensitive types which allow transfer 
from play into wind and back, but will not allow 
dropping into record, the pause control only 
stopping play or record, not restarting. A 
record mute button is fitted. Cassette loading 
was simple but there were two rather sharp 
corners on the door. 

The microphone inputs(%" mono jacks) had 
just adequate sensitivity but were quite quiet. 
The line inputs had average sensitivity, and 
low input noise, and no clipping problem was 
encountered. Output levels were average and 
from a fairly low impedance. Replay azimuth 
was fairly accurate, but the setting of the 
record head tape guide was not too accurate 

and so track alignment was slightly in error. 
Some 50 and 150Hz hum was noted on the 
right channel, which did not measure well, hiss 
levels also being a little high. Replay amplifier 
distortion was only fair, although the clipping 
margin was excellent. 

Sony BHF ferric was stipulated by the 
importers, and low frequency MOLs and high
frequency saturations measured quite well for 
the tape type - but responses were well down 
at high frequencies. This was noted 
subjectively, distortion being rated good for a 
budget tape. Overall noise was not too good, 
but Dolby improvement was good. Maxell UD 
would have been better throughout but was 
not recommended by Teac. Modulation noise 
was quite good, but the measurement was 
upset by some tape judders which also 
affected other tests occasionally. 

TDK SA was recommended for the 
pseudochrome tape position, but was clearly 
very muffled, so TDK SA-X was used instead. 
This gave good 315Hz MOLs, fair at 3.15kHz 
and reasonable 10kHz saturation. Overall 
noise measured reasonably, whilst responses 
were very poor when measured two-head 

(record, wind-back then replay), but better 
subjectively when monitored three-head. RF 
bias breakthrough into the record Dolby chip 
was suspected. Distortion was audibly quite 
good, but the presence valley was noticed! 
Modulation noise was reasonable. 

TDK MA metal gave very good MOLs and 
saturations. Responses were reasonable 
without Dol by, but became irregular with Dol by 
B in (bias breakthrough again). Subjectively, 
though tile overall response (heard three-head) 
was acceptable, and distortion was far better 
than usual throughout, receiving praise. 
Overall noise was average. A Dolby record 
calibration error of -1.1 dB was noted on the 
left channel. 

Although wow and flutter measured well, a 
rather jerky forward tension produced 
occasional judders, particularly on Sony BHF, 
speed being very accurate though. Spooling 
time was average. Tensions showed some 
jerking throughout. 

Assuming that the record bias breakthrough 
problem (which affected the Dolby-in pen 
charts) was peculiar to the review sample, and 
since this model could at best produce some 
very good o v e r a l l  quality it c a n  b e  
recommended a s  a n  inexpensive three head 
deck with some excellent metering. The meters 
only read up to 5dB above Dolby level, but with 
good discrimination, and reading transients 
accurately. I feel that Teac need to be a little 
bit more careful with alignment and bias 
throughout, and thus this machine misses a 
best buy. 

GENERAL DATA 
Replay azimuth deviation from average ................. 19' 
Line input sensitivity ............................... 9 5mV 
Worst audible replay hum component. ....... -61dB (150 Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) .... -55.2dB 
Replay noise chrome position CCIR/ARM 

weighted (NR out) ............................ -59.2dB 
Replay amp clipping rei DL. ..................... + 15.5dB 
Max replay level for DL ............................ 560 mV 
Wow and flutter average ( peak weighted DIN) ......... 0.0 8% 
Speed average ..................... , ............ + 0.2% 
Meters under·read ............................ OdB on 8ms 
Overall 10kHz sat ferric UR rei DL. ............... -71-5dB 
Overall Dolby C 10kHz sat ferric UR rei DL. .............. -
Overall distortion ferric UR for 5% dist 

®315 Hz rei DL .......................... + 5.8/+ 6.0 dB 
Overall 10kHz sat chrome position UR rei DL. .. -4.5/-2.5dB 
Overall Dolby C 10kHz sat chrome position UR rei DL. ..... -
Overall dist chrome position UR for 5% dist 

@315Hz rei DL. ......................... +6.8/+6.4dB 
Overall 10kHz sat metal UR rei DL .............. -1.5/-1dB 
Overall Dol by C 10kHz sat metal UR rei DL ............... -
Overall distortion metal UR for 5% dist 

@315Hz rei DL ............................ +9.0 /+8dB 
Overall noise ferric NR out (CCIR/ARM) rei DL ....... -49.0 dB 

NR Improvement Dolby B .......................... 10.2dB 
Overall noise chrome NR out (CCIR/ARM) rei DL. .... -52.2dB 

NR improvement Dolby B .......................... 10.0 dB 
Overall noise metal NR out (CCIR/ARM) rei DL ...... -50.6dB 
NR improvement Dolby B .......................... 10.2dB 
Modulation noise ferric broad/close rei 3kHz tone-3 6/-28dB 
Modulation noise chrome broad/close rei 

3kHz tone ................................ -3 7/-3 3 dB 
L ine Input noise floor rei 160 mV/DL (CCIR/ARM) ..... -80.2dB 
Spooling lime (C 9 0 )  ............................... 2m 0 3 s  
Dynamic range ferric/chrome/metal. ........... 65/70 /69.5dB 

Noise reduction system .......................... Dolby B 
Tapes used .................. Sony BHFfTDK SA·XfTDK MA 
Typical retail price .................................. £180 

-.:VERALL FREQUENCY RESPONSES 
- 20dB, rei Do/by level 
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Th is  budget two-head deck i ncorporates j ust 
s imp le  fac i l i t i es ,  with on ly  Do l by B noise 
red uct ion .  But  it offers very good deck contro ls  
(so lono id  operated) and is  en cased i n  meta l .  
T h e  rear panel  h a s  phonos f o r  l i n e  i n p u t  and 
output ,  the  mains be ing  l ead i s  two-core 
attached.  Meter ing  is w i th  moderately fast 
peak- read i n g  f l uorescent bargraph d i s p l ays for 
each channe l ,  with reasonable d iscr i m i nat ion .  
The record l evel contro l  i s  a l arge sp l it 
concentr ic rotary, switch able to mic or l i ne  
i n puts .  No rep lay ga in  control  i s  prov ided ,  t he  V. "  stereo head phone  jack  g iv i ng  g reat ly
excessive vo l u me i nto low i m pedance head
p h o n e s  a n d  too m u c h  even i n t o  h i g h  
i m pedance ones.  

Deck contro ls  permit t ransfer from p lay i nto 
w ind ,  with cue i ng ,  and the pause control stops 
and restarts both on p layback and record . For 
record i n g ,  on ly  the record button need be 
pressed wh ich  i s  u n usua l .  The tape counter 
was rather  crude and jam med several t i mes 
d u r i ng  the tests. Cassette load i ng was s imp le  
and effect ive. The  front pane l  a l so i nc l udes a 
normal ,  chrome and metal tape se lector, wh ich 
was poor ly  l abel led ,  and a Dol by on/off switch . 

Two V. "  mono jack sockets are provided on 
the front pane l  for m icrophone i n puts ,  and 
t h ese  p roved rea s o n a b l y  se n s i t i ve a n d  
surp r i s i ng ly  q u iet ,  t h e  aud i o  qua l i ty a lso be ing  
exce l l ent here .  The l i ne i n puts were s l ight ly  
i n sens i t ive but  i n put noise was m i n i mal  and no 

c l i pp i n g  prob lem was noted . I n put and output  
i m pedances shou ld  present no prob lems and 
output  leve ls  were reasonable .  

Rep l ay head azi muth  was fa i r ly  accu rate ly  
set ,  but  the  head was s l i gh t l y  off i ts  correct 
he ight  and g u ides were a l so marg i n a l l y  i n  
e r ro r .  R e p l ay a m p l i f i e r  n o i se m e a s u red 
adeq u ate ly ,  w i th  hum leve ls  wel l  down.  Rep lay 
amp l i f i e r  d i stort ion  and c l i pp i ng  marg i n s  were 
good and no prob lems were exper ienced i n  
p lay ing  back pre-recorded cassettes. 

TDK D tape was or i g i n a l l y  recommended by 
Tec h n i cs for the ferr ic pos i t ion ,  but p roved to 
be over- b i ased  a n d  w e l l d o w n  at h i g h  
f r e q u e n c i e s ,  s o  M a x e l l  N e w  U D  w a s  
subst i t uted .  The 31 5Hz and 3 . 1 5kHz d i stort i on  
p lots  were very good fo r  the tape  type,  bu t  
1 0kHz  sat u rat ion  meas u rement  was  poor 
show ing  the  mach ine  to be over-b iased and 
over-eq u a l i sed h ere. Overa l l  no ise measu red 
extremely we l l w i th  and wi thout  Do l by and 
mod u l at ion  no ise was adequate.  The A/B 
l e ve l s  w e r e r e a s o n a b l y  a c c u r a t e  a n d  
responses showed around  a 1 d B  she l f  u p  at 
h i g h  f req uenc ies ,  w i th  response cu rta i l i n g  
rap id ly  above 1 5kHz (bu i l t  i n  M PX f i l ter) .  Low 
f req uenc ies  ro l l ed off rap i d l y  from 50 Hz  
u n fort u n ate ly .  Stab i l i ty was  very good . 

TDK SA pseudochrome was found  rather  
m uff led and so we subst i t uted SA-X which  
showed a marg i n a l  d rop i n  response around  
2kHz ,  but  ot herw ise was  very f l at ,  ot her  than  

some bass  loss ,  aga in  w i th  Do l by  i n  or  ou t .  The 
31 5Hz MOL was frankly very poor, a l though  
h i g h  f req uency sat u rat ion was  amazi n g l y  good 
- show i n g  that the chrome pos i t ion  was 
u n d e r- b i ased and under-eq u a l i sed .  Ove ra l l  
no ise a n d  Do l by improvement were average. 
A/B sens i t iv i ty was agai n correct for  SA-X. 
H i g h  freq uency stab i l i ty was s l i gh t l y  poorer 
than average because of the u nder-b ias i ng .  
Mod u lat ion  no ise was  better than average on 
SA-X. 

TDK MA metal  proved to have very poor 
M O Ls at 3 1 5 Hz, but  very good h i g h  f req uency 
satu rat ions ,  and so we su spect some s l i g h t  
head sat u rat ion as wel l as the  t a p e  be i n g  
u nder-b iased . I ron ica l l y ,  3 . 1 5kHz M O Ls were 
actua l l y  better than the 31 5Hz ones, t h u s  
prov ing  o u r  c r i t i c i sms .  Overa l l  resu l ts  on  meta l  
tape were aud i b ly  exce l l ent provided a rather  
low record i n g  l eve l s  were not  exceeded - but  
dynamic  range was thus  on ly  good rather  than 
very good . Ove r a l l  n o i se on  meta l  was 
i n herent ly  on ly  adeq uate anyway, but  w i th  
good Do l by no ise red uct ion ,  A/ B satu rat ion  
sens i t i v i ty be i n g  we l l  matched.  Respon ses 
with Do l by out were excel lent  and only a 
marg i n a l  presence va l l ey was noted wi th  Do l by 
i n ,  apart f rom the  same very low f req uency loss 
as before. 

Wow and f l utter measu red very wel l  i ndeed , 
espec i a l l y  for a budget deck, and speed was 
on ly  marg i na l ly s low. Spoo l i n g  t i mes were 
average .  Forward tens ion was s l i g h t l y  jerky 
and back tens ion  a l i t t l e  var iab le but  no act ua l  
prob lems were  encountered i n  operat i o n .  No  
prob lems were noted w i th  eras u re or crossta lk .  

Wh i ls t  e i ther  low or  h igh  freq uenc ies on  the 
var ious tape types were not too wel l opt i m i sed 
for d i stort i o n ,  t h i s  mach ine  can g ive some 
s u rpr i s i n g l y  good f l at responses overa l l  and 
wi th  the  mechan ics be i n g  bas ica l l y  good , t h i s  
model  i s  of  reasonab le  va l u e  for  money 
a l though  it on ly  i n c l udes Do l by B noise 
red uct ion .  H e lped by good meters and deck 
funct ions ,  i t  can be recom mended i n  the 
budget c l ass ,  but  I do not rea l l y  cons ider  i t  as  
meta l  compat i b le  because of i ts  very poor  low 
f req uency MOL performance. What a p i ty  that 
it m i sses Do l by C thoug h ,  and the meters do 
encourage u sers to keep peak leve l s  down.  

Update 
As this review went to press Technics announced a 
Dolby C version of the 2 1 6 designated the RS-M226 
which sells for £ 1 1 0 . 

GEN ERAL DATA 
Replay azi m u t h  deviat ion from average . . . . . . . . . . . . . . .  1 6 •  
L in e  i n p u t  sens i t iv i ty  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 30 m V  
Worst a u d i b l e  replay h u m  com ponent . . . . . . . .  - 7 1 d B  ( 1 50 H z) 
Replay noise ferri c CCI R/A R M  weig hted ( N R  out) . . . .  - 58.2d B 
Replay noise c h rome pos i t i o n  CCI R/A RM  

weighted ( N R  ou t) . 
Replay a m p c l i p p i n g rei D L .  
Max rep l ay level for D L  . . . . . . .  . 
Wow and f l u tter average (peak wei g hted D I N ) . 
Speed average .  
M eters u nder-read . . . . . . . . .  . 
Overa l l  1 0kHz sat ferr ic UR ref DL . . . . . . .  . 
Overa l l  Dolby C 1 0k H z  sat ferr ic UR ref D L .  
Overa l l  d i stort ion  ferr ic U R  for 5 %  d is t  

. - 61 .8d B 
+ 1 5.3d B 
. . 620mV 

. 0. 0 1 % 
. . . . .  + 0. 7 %  
. 5d B  on  B m s  

. .  - 8/ - 7.5d B 

@ 3 1 5  Hz ref D L . . . . . . .  . . . .  . . . . .  + 6.6/ + 6 . 2 d B  
Overa l l  1 0kHz s a t  c h rome pos i t i o n  UR r e f  DL  . . . . .  - 21 - 2.5d B 
Overa l l  Dolby C 1 0k H z  sat c h rome pos i t i o n  UR ref D L .  
Overal l  d i s t  c h rome pos i t i o n  U R  for 5 %  d ist 

@ 3 1 5 H z  ref D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 5.0/ + 3.4d B 
Overa l l  1 0kHz sat metal  UR ref DL . . . . . . . . . . . . . .  + 1/ + 0.5d B 
Overa l l  Dolby C 1 0k H z  sat metal  UR ref D L .  
Overal l  d i stort ion  metal  U R  for 5 %  d is t  

@ 3 1 5 H z  r e f  D L  . . . . . . . . . . . . . . . . . . . . . . . . .  + 3.6/ + 3 .0d B 
Overal l  noise ferr ic NR out (CCI R/A RM) ref D L .  . . . .  - 5 1 .6d B 
N R  i m p rovement Dolby B . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.8d B 
Overal l  noise c h rome N R  out  (CCI R/A RM) ref DL . . . . .  - 53.0d B 
N R  i m p rovement Dolby B . . . . . . . . . . . . . . . . . . . . . . . . . .  9.4d B 
Overa l l  noise metal N R  out  (CCI R/A RM) ref DL . . . . . .  - 50. 6 d B  
N R  i m p rovement D o l b y  B . . . . . . . . . . . . . . . . . . . . . . . . .  1 0.0d B 
Modulat ion noise ferr ic broad/close ref 3kHz tone - 36/ - 29d B 
Modulat ion  noise c h rome b road/c lose ref 

3kHz tone . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 37/ - 33d B 
L i n e  i n p ut  no ise f l oor ref 1 60mV/ D L (CCIR/ARM) . . . . .  - 8 1 .4dB 
Spoo l i ng t im e  (C90) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2m 05s 
Dynamic range ferr ic/c h rome/metal . . . . . . . . . . . .  67.5/67/64d B 
Noise red uct ion system . . . . . . . . . . . . . . . . . . . . . . . . . .  Dol by B 
Tapes used . . . . . . . . . . . . . . . . . .  Maxel l  U DITDK SA-XIT D K  M A  
Typ ica l  reta i l  pr ice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £89 . 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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This model is fairly similar to the RS M250, being
a front- loader using a metal case with plastics 
content Three heads allow off-tape monitoring 
during recording with a button selecting source/ tape; 
other buttons select mike/DIN or line input and 
Dolby in/ out ( MPX being permanently in) . Deck 
functions do not permit direct transfer from record 
to wind etc. , but going straight from play to wind 
allows cueing whilst wind remains depressed, the 
machine reverting to play when the wind button is 
released; a pause control stops and starts play/record 
functions. A record-mute button is provided to
gether with a normal tape counter. A rotary switch 
selects ferric, ferrichrome, pseudo-chrome and 
metal tape types, and the friction- locked split 
concentric record level control was found easy to 
adjust The replay gain control also varies head
phone levels, the \4 '' stereo jack socket providing 
only just adequate volume into higher impedance 
models, but plenty into lower impedance 'phones 
with adequate clipping margins. Eighteen groups 
of triple LEDs on each channel give record level 
monitoring, and peaks were read very accurately; 
the circuits were better than those on the RS M250, 
but with the same useful type of peak holding 
capability. 

The mike inputs on \4 '' mono jack sockets were 
fairly insensitive, although the clipping margin was 
reasonably adequate. Slight noise degradation was 

noted via the 5-pole DIN socket, and the replay 
pins did not mute on record. The line inputs were 
quite sensitive, no clipping problem was noted, and 
input noise measured at an extremely low level 
which is excellent. The record and playback heads 
are in one housing, known as a combination type 
head. Replay azimuth was a little in error as 
delivered, the combination head had a very slight tilt 
on it, and the erase head guide was found marginally 
low. No replay hum problem was heard, but replay 
hiss levels were slightly worse than average, 
despite showing a good Dolby improvement. The 
replay amplifier distortion measurement at +6 dB 
was fairly good, but the clipping margin was only 
adequate for a three-head deck ( although only 
metal tapes recorded at a very high level in other 
decks might have been on the verge of clipping). 

Maxell UDXLI ferric gave extremely good
MOLs at 3 3 3 Hz, and 1 0 kHz saturation measure
ments were satisfactory, so results were clearly
even better than those on the RS M250. ·The pen
charts were reasonably flat overall and actually 
sounded very flat to the panel, the sound quality 
being considered very good throughout and decidedly 
better than average, though the marginal EHF 
rolloff was just noted. Overall weighted noise 
measurements were rather average, though cer
tainly acceptable and with a good Dolby improve
ment. Stability and stereo positioning were good 

but not perfect. 
In contrast UDXLII gave only just adequate

3 3 3 Hz MOLs but good HF saturation measure
ments ( the 3 3 3 Hz MOLs should ideally have 
been about 2 . 5 dB better). The panel criticised 
distortion as being poor, although the HF end was 
clean. Overall responses were reasonable on other 
tapes, and we felt it was such a pity that the 
machine could not have been a little better on 
distortion. Overall noise measured quite well, 
again with a good Dol by improvement, but if this 
sample is typical we cannot recommend pseudo
chrome on this deck. 

The original review Si!mple . gave very poor 
MOLs on UDXLII and on TDK MA, but a second
sample was provided from normal stock which 
was rather better with both these tapes ( results 
shown for second sample) . MA gave a good overall 
sound quality with a flat overall response but 
could not quite take the high levels it should have 
done; MOLs fell short by perhaps 2 dB although 
HF saturation was excellent. Overall noise was 
average for metal. 

Wow and flutter measurements were very good, 
and only very marginal wow was detected on 
programme which is a very satisfactory result. 
Speed was extremely accurately set, and spooling 
time was average. Play/record torque was just 
slightly high, although spooling torque was very satis
factory and erasure, even on metal, was very good. 

The fact that this deck is a three- head model 
with excellent metering, plus the achievement of 
excellent quality on UDXLI ( also acceptable onUDXLII and TDK MA) allows it to be rated as a 
best buy, as it did not really have any serious 
problems. We did like its ergonomics and one soon 
gets used to the slightly limited deck functions ( the 
pause control being a plus point). This deck is only 
£20 more than the RS M2 50, and most certainly is
very good value for money. Happily Technics were 
very efficient in supplying a second sample, which 
was clearly better and presumably more typical 
than the original one assessed ( which we dis
covered had actually been a prototype production 
model, rushed to the U. K. for photographic 
purposes). 

GENERAL DATA 
Replay azimuth deviation from average . . . . . . . . . . . . . . . . . . . . .  +26° 
Mike input sensitivity/clipping . 295uV/32mV 
Line input sensitivity/clipping . . . . . . . . . . .  70mV/> J O V  
Replay response ferric 6 3 H z  av U R  . . . . . . . .  +0.4dB 
Worst audible replay hum component. . . . . . . . .  -63dB ( 1 5 0Hz) 
Replay noise ferric CC IRI ARM weighted ( Dolby out) . . . -5 6 . 5 dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . .  I 0. 1 dB 
Replay noise chrome position CC IRI ARM weighted ( Dolby out) . -60 . 3 dB 
Dolby improvement . . . . . . . . . . . . . . . . . .  9 . 9 dB 
Replay amp clipping ref DL. . . + 1 1 . 7 dB 
Max replay level for DL . . . . . . . . . . . . . . . . . . .  . . . . . .  8 8 5 mV 
Wow and flutter average ( peak weighted DIN) . . . .  0. 1 07 %  
Speed average . . . . . . . . . .  -0. 1 %  
Meters under-read . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  3dB o n  8ms 
Overall 1 0 kHz sat  ferric U R  ref  DL. . . . . . . . .  . . .  -6.7/-7.6dB 
Overall distortion ferric U R  for S %  dist @ 3 3 3 Hz refDL +7 .S/+7.S dB 
Overall 1 0 kHz sat chrome position UR ref DL . . . . . . . . . . .  - 5 . 4/-S . 6 dB 
Overall dist chrome position U R for S% dist @ 3 3 3 Hz refDL.  +4.0/ +4.2dB 
Overall 1 0 kHz sat metal UR ref DL . . . . . . . . .  . . 0/--{). 2dB 
Overall distortion metal U R  for S %  dis t @  3 3 3 Hz refDL . . . . .  +6 . 3 / +6 . 5 dB 
Overall noise ferric UR Dol by out(CCIR! ARM) ref DL -49 .8/-S0.3dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 9 dB 
Overall noise chrome UR Dolby out(CCIR/ARM) refDL . . .  -S3 .3/-5 3 . 8 dB 
Dolby improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 . 8 dB 
Overall noise metal UR Dol by out (CCIR! ARM) refDL . .  -5 l . S / -S 2 . 2 dB 
Dol by improvement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I O.OdB 
Line input noise floor ref 1 60mV/DL ( CCIR!ARM) . -8 \ .0dB 
Spooling time ( C90) . .  . . . . . . . . .  2m 1 2 s  
Dynamic range ferric/chrome/metal . 67 .S/67 . S/6 9 . 2 dB 
Noise reduction system . .  . . . . .  Dolby 
Tapes used . . . . . . . . .  Maxell UDXU; Maxell UDXUI: TDK MA 
Typical retail price. . £ 1 80 
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Techn ics have a foot i n  bot h noise red uct ion 
camps with the i r  new model s i nce i t  i nc l udes 
dbx, Dol by 8 and ·Do l by C no ise red uct ion 
systems, mak ing compar isons fasc inat i ng .  
T h e  rev iew s a m p l e  w a s  a 1 1 0V e a r l y  
prod uct ion o n e  rushed from J apan t o  m e  
a lmost a t  t h e  l ast m i n ute .  Phono l i ne i n/out 
sockets are mou nted on the .  rear,  wh i l st a V. "  
stereo headphone jack i s  found  on the front ,  
the  m i n i atu re ganged rep l ay gain control a l so 
adj ust ing  head phone vo l ume  (there is p lenty of 
ga i n  for low i m pedance headphones,  but  
adeq uate vo l u m e  on ly  for h igh impedance 
ones).  

The f r ic t ion - locked record l evel contro l  
emp loys a lever for one of the channels ,  which 
we thought  qu i te  good . A f ive-pos i t ion switch 
se lects no ise red uct ion off ,  Do l by 8 or C, or 
dbx, th is  bei n g  usab le  a l so for tap ing dbx 
d i scs. A centre- i ndented m i n i atu re b ias pot 
c o m p l e m e n t s  t h e  c o m p l et e l y  a u t o m at i c  
i nternal  b ias a n d  eq u a l i sat ion switch i n g  for 
d i f f e r e n t  casse t te  t a p e  t y p e s  ( n o t  fo r  
ferr ichrome though) .  

P u s h b u t t o n s  c o n t r o l  m e m o ry r e p e a t ,  
cou nter mode (e l apsed t ime or numbers) and 
music prog ram me search ,  i n t ra-search ,  and 
cou nter reset . A remote record or p lay t i mer
start fac i l ity is prov ided .  

The f l uorescent bargraph meter ing under
read very fast t rans ients on ly  s l ight ly ,  but  the 
d i scr i m i nat ion  was on ly fa i r .  

The m ic rophone i n puts ( V. " mono jack
sockets) were reasonab ly  sens i t ive and q u i et ,  
t he l i ne  i n puts  a l so be i n g  q u i te sens i� ive w i th  
reasonab le  i n put no ise on  the  le f t  channe l ,  bu t  
some m ic roprocessor ' hash '  bei ng  i n t roduced 
on  the r ight  above i ntermed i ate  i n put  level 
sett i ngs .  There was no c l i pp i n g  p rob lem.  

Rep lay azi muth  was a l i t t l e  i n accurate ly set , 
bu t  head and g u ide  he ights  q u i te reasonab le .  
Marg i na l  hum was noted on  the  r ight  rep l ay 
t rack but rep lay h i ss measu rements were very 
good . Rep lay amp d i stort i on  measurements 
were acceptab le ,  but  with the  c l i pp i n g  marg i n  
exce l lent .  

M axel l  UDXLIS ferr ic g ave excel lent  low 
freq uency MOLs.  The l eft  h igh  freq uency 
sat u rat ion resu l t  was on ly  adeq u ate ,  w h i l st the  
r ight  channe l  was  fa i r ly  good .  The l eft channe l  
was i n  fact  s l i gh t l y  over-b iased i nterna l ly ,  
wh ich  caused the response to be s l ight ly  down 
u nder  al l  cond i t ions ,  w h i ls t  the r igh t  was good . 
The l eft-to- r i gh t  response i mba lance was 
s l i gh t ly  exaggerated by Dol  by C, and g reat ly so 
by dbx. Overa l l  no ise was fai r w i thout  no ise 
red uct ion ,  very good i ndeed and more than 
enough w i th  Dol  by C, and amaz ing  w i th  dbx ( i n  
t he  absence of prog ramme ! ) .  M od u l at ion  no ise 
was average w i thou t  dbx, b u t  w i t h  dbx 
s u bject ively bad. Sound q u a l i ty t h roughout  
was very strong ly  c r i t i c i sed when us ing  dbx, 
w h i c h  p rod u ced b a d  n o i se m o d u l a t i o n  
i n c l u d i ng breat h i n g ,  cons idered worse than 

any other  no ise red uct ion  system.  However, 
d i stort ion  was genera l l y  rated very good 
i n d e e d , dbx ef fec t i ve l y  a l l ow i n g  h i g h e r  
record ing  l eve l s  - though  h i g h  f requency 
sat u rat ions were no better .  

TDK SA pseudochrome g ave reasonab le  low 
f requency MOLs and aga i n  h igh f requency 
satu rat ion on the left was on ly  fa i r ,  bu t  better 
o n  the  r ight .  No i se measu red reasonab ly ,  a l l  
n o i s e  red uct ion systems g iv ing  appropr iate 
i m p rove m e n t s .  R e s p o n s e s  w i t h o u t  n o i se 
red uct ion  were good on the  left ,  but  u p  at h i g h  
f req uenc ies on the r i g h t ,  bu t  responses w i t h  
Do l by C s h owed p r e s e n c e  h u m p s ,  t h e  
reproduced s o u n d  appear i ng  to b e  a l i t t l e  
unba lanced w i th  h i g h  freq uency t rans ients 
p u l l i ng s l i gh t ly  to the r igh t .  D i stort ion  at h i g h  
l eve l s  w a s  cr i t i c i sed ,  but  w a s  very good up  t o  
reasonab le  leve ls ,  w i th  m od u l at ion  no ise be ing 
better than average. 

TDK MA metal  prod uced on ly  fa i r ly  good low 
f requency MOLs (metal shou ld  be better) ,  
wh i l st h i g h  freq uency saturat ions  were good. 
The left channe l  had a problem somewhere, 
3 . 1 5kHz MOL bei n g  poor,  with ev idence of 
record a m p l i f i e r  c u rren t  c l i pp i n g  at h i g h  
f req uenc ies ,  w h i c h  w a s  puzz l i n g .  Overa l l  
responses were good w i thout  no i se red uct ion ,  
but  rather  s t range w i th  Dol by C and w i th  dbx, 
the  l atter as usua l  g reat ly  emphas i s i ng  errors,  
part i c u l ar ly  at low f req uenc ies ,  with a severe 
very low freq uency cut .  Overa l l  no i se measu re
ments were a l l  sat i sfactory. Overa l l  sound 
q u a l i ty was at least  good th roughout ,  be ing 
very l i ke that of the  master  tape at best  w i th  
Do l by C,  the  Do l by C c i rc u i ts  be ing  s l i gh t ly  
better than  usua l .  

Wow and f l utter measu red extremely wel l ,  
a n d  s peed was accu rate. Spoo l i n g  t i m e  was 
average ,  tape tens ions vary i ng  s lowly  a l though  
creat i n g  no prob lem,  s l i gh t  res idua l  tens ion  
be ing  provided on s top .  The i n c l u s ion of dbx 
and Do l by C seems a rather odd market i n g  
exper i ment ,  a n d  the pr ice i s  correspond ing l y  
rather  h i gh ,  a l t hough  the  ergonomics were 
l i ked ,  and the performance w i th  Dol by C cou l d  
b e  rea l l y  exce l l ent .  T h e  f u l l  dbx no ise red uct ion 
was l i m ited on the r igh t  channe l  because of 
i n p u t  no ise .  We su spect a fau l ty  record head 
on  t h i s  ear ly sample .  

We a l l  d i s l i ked dbx i ntense ly  but  i f  you rea l ly 
m u st have it then t h i s  deck i s  wel l worth t ry i ng ,  
and com par ing  dbx with  Do l  by  C i s  fasci n at i n g  
i f  j udged fa i r ly .  You may n o t  b e  worr ied about 
dynamics p u m p i n g ,  breat h i n g  and exagger
ated response anomal ies ,  and so the  deck 
receives a recom mendat ion but  cannot be a 
best buy .  You must make u p  you r  own m i n d  
though  about dbx. Our  v i e w  i s  t hat o n c e  you 
h ave heard the problem it w i l l  a lways be there 
for you ! 

G E N ERAL DATA 
Re play azi m u t h  deviat ion from average . . . . . . . . . . .  26 ° 
L i n e  i n p u t  s e n s i t iv i ty . . . . .  . . . . . . . . . . . . . . . . . . . .  85mV 
Worst a u d i b l e  replay hum component . . . . . . . .  - 6 1 d B  ( 1 50Hz) 
Re p lay no ise  ferr ic CCI R/ARM  weig hted ( N R  out) . - 59 OdB 
Re p lay no ise  c h rome pos i t i o n  CCIRIA R M  

w e i g h ted ( N R  out) . . . . . . . . . . . . . . . . . . . .  - 62.0dB' 

Rep lay a m p  c l i p p i ng ref D L .  . . . . . . . . . . . . . .  + 1 6.3dB 
Max rep lay level for DL.  . . . . . . . . . . . . . . . 500mV 
Wow a n d  f l u tter average (peak weig hted DIN) . . . . . . . . .  0.06% 
Speed averag e . . . . . . . . . . .  - 0. 1 %  
M eters u nder-read . . .  . . . . . . . . . . . . . . . 3dB on 8ms 
Overa l l  1 0k H z  sat ferr ic  UR ref  DL . . . . . . . .  . - 7.51 - 5.5dB 
Overa l l  Do l  by C 1 0k H z  sat ferr ic UR rei D L .  . . . .  - 41 - 2dB 
Overa l l  d i stort ion  ferr ic UR for 5% dist 

@ 3 1 5 Hz  ref D L  . . . . . . . . . . . . . . . . . . . . . . . . . .  + 8.21 + 8.4d B 
Overa l l  1 0 k H z  sat c h rome posit ion UR ref DL . . .  - 7.51 - 5.5dB 
Overa l l  Dolby C 1 0k H z  sat c h rome pos i t i o n  UR 

ref D L  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 4/ - 1 .5dB 
Overa l l  d ist  c h rome posit ion UR for 5 %  d i st 

@ 3 1 5 H z  ref DL. . . . . . . . . . . . . . . . + 5.61 + 5.6dB 
Overal l  1 0k H z  sat metal UR ref DL.  . . .  . . .  . - 1 .51 - OdB 
Overa l l  Do l  by C 1 0k H z  sat metal UR rei D L  . . . . . . .  + 2 .51 + 5dB 
Overa l l  d i stort i o n  metal UR for 5% d i st 

@ 3 1 5 H z  ref D L .  . . . . . . . . . . . . . . .  + 6.41 + 6.4dB 
Overa l l  no ise ferr ic NR out (CCI RIARM) ref D L  . . . . . . .  - 49.4d B 
N R  i m p rovement Dolby B/C/dbx . . . . . . . .  1 0 .2/1 8.2/32.4dB 
Overa l l  no ise c h rome N R  out  (CCI RIARM) ref D L  . . . . .  - 52.6dB 
NR i m p rovement Dol  by B/C/dbx . . . . . . . .  9 .8/ 1 7 .0/29.2dB 
Overa l l  no ise metal  NR out (CCIRIARM) ref D L  . . . . . .  - 51 .2dB 
NR i m p rovement  Dolby B/Cid bx . . . . . . . . . . . . .  9 .8/ 1 7 .6132.4dB 
M o d u lat ion  noise ferr ic broad/c lose rei 3 k H z  tone - 361 - 35d B 
M o d u lat ion  noise c h rome broad/c lose ref 

3 k H z  tone . . . .  . .  . . .  . .  . .  . . - 371 - 36d B 
L i n e  i n p u t  noise f loor ref 1 60mVIDL (CCI RIA R M ) . . . - 78.4dB 
Spoo l i ng t ime (C90) . . . . . . . . . . . . . .  2m 03s 
D y n a m i c  range ferr ic/c h rome/metal .  . . . . . . .  >901>87.51>90dB 
Noise red u c t i o n  system . . . . . . . . . . . . .  Dol by BIC/d bx 
Tapes used . . . . . . . . .  . . Maxe l l  X L  1 SITD K  SAIT D K  MA 
Typ ica l  ret a i l  pr ice . . . . . . . . . . . . . . . . . . . . . .  £300 

OVERALL FREQUENCY RESPONSES 
- 20d8, ref Do/by level 
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CAM B RASO U N D  
H E RT 
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"A very h o n est package 
offered for t h e  price and 

top va lue rat i n g  is  we l l  
j u st i f ied." 



J.ost in the Hi·Fi Jungle? � 

Phone W J LMSLOW 526213  
for an ex pert c u i  de  to  
the terr i tor ies  of : 

AIWA e A R I STON e 8 & W e D A L ES FO R D  e 
D U A L  e H ITAC H I  e K E F  e N AGAOKA e 

O RTO FO N e ROG E R S  e T H O R E N S  e 
U LT I M O  e V I D EOTO N E  e P I O N E E R  e 

NAKAM I C H I  e N A D  e 

S O U N D  A D V I C E  F R O M  E X P E R T  S T A F F  

M I N I M U M  O F  2 Y E A R S  G U A R A N T E E  O N  A L L  P R O D U C T S

t S E R V t C E  D E P T  O N  T H E  P R E M I S E S !  

O U R P R 1 C E S  A R E  U S U A L L Y  L O W E R  T H A N  T H O S E  Q U O T E D  B Y  

T H E S O  C A L L E D  ' D I S C O U N T  W A R E H O U S E S  

i SWIFT l OF WILMSLON 
S. Swan St reet .
W i l mslow. Cheshire. 

H I  Fl  FOR T H E D I SC E R N I N G 

De m o n st ra t i o n  R o o m  - T h e  O l d  S c h o o l  
S c h o o l  Roa d ,  B ra c o n  As h ,  N o rw i c h .  

Te l :  M u l ba rto n (0508) 70829 

At Ba s i ca l ly Sou n d  w e  b e l i e v e  t h a t  t r u e  B r i t i s h  H i  
F i d e l i t y  e q u i p m e n t  i s  w i t h o u t  d o u bt t h e  best  ava i l a b l e, 

f o r  t h e  f o l l o w i n g  reaso n s -

F i rst l y, it d o e s  s o u n d  u n d e n i a b l y  b e t t e r  t h a n  a n yt h i n g 
e l se. 

Seco n d l y, s h o u l d i t  be n e c e s s a ry t o  d o  s o  you c a n ,  
w i t h o u t  a n y  f u s s  o r  i n t e r n a t i o n a l  te l e p h o n e  c a l l s, 

c o n tact t h e  m a n ufact u re rs a n d  s p e a k  to t h e  p e o p l e  
c o n c e r n e d  t o  d e a l  w i t h  a n y  q u e r i e s  y o u  may h ave. 

Th i rd l y, i t  i s  u n d o u bt e d l y  l e ss c o s t l y  to u p g rade d u e  to 
the fact that g ood B r i t i s h  eq u i p m e n t  m a i n t a i n s  a fa i r  

re s a l e  va l u e. 

We a re p re p a red to ta l k  to you o n  a l l  t h ese s u bj ects 
u n t i l  you a r e  p e rfect l y  h a p py in  yo u r  own m i n d .  

Biased in favour of the best 
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CASSETTE
TAPES 

Hi-Fi Choice re-assessed cassette 
tapes as p a rt of i s s u e  N o. 29 to g ive 
t h e  read e r  some idea of t h e  d iffe re n
ces betwe e n  b ra n d s  a n d  to e na b l e  
h i m/ h e r  to c h oose t h e  t a p e  best 
s u ited f o r  a cassette d e c k. The s u m
mar ies of A n g us M c K e n z i e' s  com
p re h e n s i ve tests o n  ove r 60 tapes a re 
pr i n ted be l ow f o r  q u ic k  refe re nce b u t  
some ad d i t i o n a l  e x p l anat i o n  seems 
i n  o rd e r. 

T h e  tapes a re n ow g ro u pe d  as fo l 
l ows w i t h  G ro u p  1 i nc l u d i n g  a l l  tapes 
i n te n d e d  for  u se in  t h e  ferr ic  o r  1 20 us 
e q u a l i sat i o n  pos i t i o n ,  G ro u p  2 i n c l u
des a l l  e h  ro m e  o r  pse u d o- e h  rom e  fo r
m u l at i o n s, G ro u p 3  was to i n c l u d e  t h e  
eve r d e c re as i n g  p o p u l at i o n  of fe rri
ch ro m e  tapes but the o n e  tape w h i c h  
gave acce pta b l e  s o u n d  ( De n  o n  DX5) 
suffered u n acceptable pri nt-th rough.  
G ro u p 4 cove rs t h e  m eta l  ta pes. l t  
m ay be t h at you k n ow of c h ea p e r  
t a p e s  w h i c h  a re n o t  i nc l u d e d  i n  t h i s  
s u rvey b u t  o u r  e x p e r i e n ce h a s  b e e n  
t h at t h ese t a p e s  a re a n  expe n s i ve 
waste of t i m e  s uffe ri n g  f rom p ro
b l e m s  l i ke s h ed d i n g  of t h e  mag n et i c  
coat i n g  o r  j a m m i ng.  Th ese tapes 
sho u l d  n ot be c o n f u sed with the bet
te r ' ow n  b ra n d' tapes from com pa n i es 
l i ke Woolwort h s, D i x o n s o r Boots why 
b u y  f rom we l l- known m a n ufact u re rs 
b u t  have t h e i r  own n a m e  o n  t h e  
p rod u ct. 

Cassette tape types 
The f i rst tapes used ferr ic  o x i d e  coat
i n g  a n d  we re des i g n ed to p l ay- back 
with  1 2 0 us eq u a l i sat i o n ,  m a rked on 
m ost mach i nes as n o rm a l ,  ferr ic  or  
pos i t i o n  I e q u a l isat i o n  sett i n g. Tapes 
made f ro m  c h ro m i u m  d i ox i d e  were 
i n trod uced about ten yea rs ag o in a n  
atte m pt t o  i m p rove t h e  h i g h  f re
q u e ncy p e rf o rma n ce; i nternat i o n a l  
ag re e m e n t  was sec u red f o r  70 u s  
eq u a l i sa t i o n  p l aybac k f o r  these 
tapes. C h ro m e  tapes we re both d if
f i c u l t  to p ro d u ce a n d  s uffe red from 
poo r max i m u m  l eve l  pote n t i a l  in  the 
m id a n d  low f req u e n c i es. I m p roved 
form u l at i o n s  h ave b e e n  m a rketed 
(Agfa' s Superch rome H DX a n d  
BAS F' s c h ro m d i ox i d  Super 1 1). 
T h o u g h  c h ro m e  tapes ofte n h ave 
q u i eter  backg ro u n d  t h a n  the pse u d o
c h ro m e s  t h e i r  Maxi m u m  O p e rat i n g  
leve l  ( M O L) i s  u s u a l l y  rat h e r  p o o r  at 
one p o i n t  o r  a n o t h e r. H oweve r 
c h ro m i u m  d i o x i d e  form u lat i o n s  a re 
m a k i n g  a c o m e  back. 

Expe r i m e nts were m a d e  w i t h  ferr ic  
tapes f o r  use in  t h e  c h ro m e  p os i t i o n  
to get  t h e  best o f  c h ro m e  p e rfo r
m a n c e  with  t h e  ease of ferr ic  tape 
man ufactu re. These pse u d o-ch romes 
can be m o re s e n s i t i ve in  t h e  mid f re
q u e n c i es t h a n  c h ro m e  tape a n d  h ave 
a h i g h  f req u e ncy resp o n se roug h ly 
e q u a l  to that  ac h i eved w i t h  t h e  s u pe r
c h rom es. A l l m od e r n  d e c ks a re n ow 
a l i g n e d  f o r  t h ese tapes d u ri n g  m a n u-
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fact u re b u t  m a n y  o l d e r  m ac h i n es 
ca n n ot e i t h e r  s u p p l y  t h e  extra b i as 
req u i red o r  t h e i r  tape h eads sat u rate. 

The G ro u p  3 tapes a re d u a l  laye r 
ta pes ca l l ed ferri c h rom es, b u t  m a r
ket research s u g g ests t h at t h e y  n ow 
o n l y  form a ra p i d l y  s h ri n ki ng part of 
t h e  tape m a r ket. These tapes we re 
or ig i n a l l y  i n t e n d e d  to be used with  a 
b i as betwe e n  ferr ic  a n d  c h ro m e  b i as 
b u t  d e c k  m a n ufact u re rs, rat h e r  t h a n  
off e r  a n  add i t i o n a l  b i as p os i t i o n, 
beg a n  to s u g g est that  ferr ic  b ias a n d  
ch ro m e  eq u a l i sat i o n  wou l d  wo rk. 
I nvar i a b l y  it d id n't !  M a n y  d e c ks n ow 
h ave n o  ferri c h ro m e  o r  pos i t i o n  I l l  
sett i ng .  

P u re m etal  o r  m eta l  a l l o y  tapes 
we re f i rst i nt rod uced o nto t h e  U K  
m a rket d u ri ng 1 97 9  b u t  we re o n ly 
avai l a b l e  i n  s m a l l  q u a n t i t i e s  a n d  at 
h i g h  pr ices, not to m e nt i o n  s h o rt 
l e n g t h s. T h e re a re st i l l  m a n y  m od e r n  
d e c ks w h i c h  a re cal l ed m etal  com
pat i b l e  but t u rn in  better p e rf o r
m a n c e  with  pse u d o-ch ro m e  tape 
beca u se they are i ncapa b l e  of 
rec o rd i ng the very h i g h  l eve l s  n eces
sary to b e n ef i t  f ro m  m etal  form u l a
t i o n .  An i m p roved h i g h  f req u e ncy 
response f ro m  yo u r  m ac h i n e  w i t h  
m etal  t a p e  m ay be c o m p ro m i sed b y  
wo rse l ow f re q u e n cy p e rfo r m a n ce. 
The adve nt of D o l by C has i m p roved 
the h i g h  f req u e n cy pe rf o rm a n ce of 
n o r m a l  tapes a n d  d ro p ped h i ss leve ls  
by dB ove r D o l by B so t h e  n e cessity 
f o r  m etal  tapes i s  som ewhat red uced. 
T h e  m ost u p-to-date m etal  com pat
i b l e  m ac h i nes with  D o l  by C g i ve t r u l y  
exce l l e n t  res u lts n o w  w i t h  s u i t a b l e  
G ro u p  4 tape. 

What i s  bias? 
T h e  a u d i o  s i g n a l  e x i sts i n  a rec o rd 
ta p e  h ead as a m o d u l ated c u rre n t. 
F o r t h  i s  c u rre n t  to m ag net ise t h e  tape 
with  m i n i m u m  d istort i o n  i t  is neces
sary to pass a s u p e rso n ic c u rre n t  
th ro u g h  t h e  h ead a t  betwe e n  7 5  a n d  
1 50 k H z; t h i s  is  k n o w n  as R F  ( rad i o  
f re q u e n cy) b i as, o r  m o re s i m p l y  as 
bias. 

As b i a s  is i n c reased a n  o pt i m u m  
sett i n g  i s  reached f o r  low d i stort i o n, 
f i rst at h i g h  f re q u e n c i e s  t h e n, as b i as 
i s f u rt h e r i n c reased, at l owe r f req u e n
c i es. If t h e  tape i s  o pt i m ised f o r  q u ite 
l o w f req u e n c i e s (333 Hz sta n d a rd f re
q u e n cy) t h e n  t h e  h i g h  f req u e n c i e s  
(typ i ca l l y  meas u re d  a t  1 O k H z) 
beco m e  deg rad ed. I m m ed i at e l y  you 
can see t h at sett i n g  b i as i s  a com
p ro m ise betwe e n  accepta b l e  
low a n d  m i d  f req u e ncy performance 
a n d  l ow d i st o rt i o n  a n d  a g oo d  res
ponse at h i g h  f re q u e n cies. 

Where d oes equa l i sation come 
in? 
Equalisa tion refers to t h e  c u tt i n g  o r  
boost i n g  o f  c e rta i n  f req u e n c i es by 
the a m p l i f i e r  c i rc u i ts in the cassette 

deck both d u ri ng rec o rd a n d  re p lay. 
T h i s  is d o n e  to obta i n  a f lat  f req u e n cy 
response from t h e  tape i n  u se. Fo r 
reas o n s  of tec h n ica l  c o n ve n i e nce 
t h e  e q u a l isat i o n  c u rve i s  refe rred to 
by a t i m e  c o n stant  (fe rr ic  EO - 7 0  
us) . 

Va r i a b l e  b i as a n d  EO can be used 
f u rt h e r  to o pt i m i se the tape's res
ponse t h o u g h  m ost d ec ks a re f i tted 
with  switc h a b l e  f i xed-va l u e  b i as a n d  
EO. 

N otes on using the comparison 
table 
The old g ro u ps 1 A and 1 B h ave n ow 
b e e n  c o n d e n sed to g ro u p  1 ,  I EC I 
refe re n c e  tape b e i n g  reg arded as 
stan d a rd t h ro u g h o u t  a n d  p e rf o r
m a n c e  g e n e ra l l y  re lat i n g  to t h e  com
parison with I EC I .  T h u s  'std' (stan
dard) refe rs to a tape which is  basical ly 
I EC I co m pat i b l e  in the re l e va n t  
para m et e r. M a n y  wo rd s  a r e  u s e d  t o  
descr ibe deg rees o f  q ua l i ty, t h e  basic 
o rd e r  be i n g  s uperb, excellen t, very
good, good, fairly good or quite good, 
a verage, fair, fairly poor, poor, very 
poor a n d  bad. lt wi l l  be s e e n  that 
seve ra l  tapes from the l ast e d i t i o n  
h ave d iffe re n t  adj ect i ves t h i s  t i m e. 
Alt h o u g h  t h i s  i s  somet i m e  d u e  to p ro
d uct c h a n g es, it may a l s o  be d u e  to a 
st r icte r a p praisal  of m ec h a n i cs. M od
ern cassette decks are usual ly  b iased 
n e a r  t h e  re l eva n t  I EC sta n d a rd. 
Ta pes havi n g  a b i a s  req u i re m e n t  
ca l l e d  ' l ow' wi l l  u s u a l l y  s h ow a m uf
f led qua l i ty on modern decks, a l though 
t h ey m ay be sati sfacto ry o n  o l d e r  
m o d e l s, part i c u l a rl y  t h ose of E u ro
pea n m a n ufactu re. 

M axe l l  UDXL/1  used to be u sed as a 
refe re n c e  f o r  G ro u p  2 ,  f o r  a l l  pa ra
m ete rs. T h i s  h as now b e e n  c h a n g e d  
to t h e  new I E C  1 1  refe re nce t a p e  type 
from BAS F. T h i s  tape has a lowe r  sen
s i t i vi ty t h a n  a l m ost a l l  pse u d o
c h ro m e s  b u t  i s  n e ve rt h e l ess used as 
refe re nce a l so f o r  3 1 5 H z s e n s i t i v i ty. 
N o ise leve l s  a re q u oted to t h e  sa m e  
re lat ive sta n d a rd a s  G ro u p  1 .  P l ease 
n ote t h at G ro u p  3 ta pes a re o m itted 
f ro m  t h ese tab les, s i nce they a re not 
reco m m e nd e d  for  one reaso n  o r  
a n o t h e r, a s  a n  e n t i re g ro u p, a n d  a l so 
o m itted a re several o l d e r  and u n sat is
fact o ry tape types from o t h e r  
g ro u ps. 

G ro u p  4 m etal  tapes a re a l l  j u dg ed 
ag a i n st t h e  l atest sa m pl es of T D K MA, 
c h os e n  rece n t l y  as I EC I V  referen ce, 
but w i th  t h e  n o i se c o l u m n s  assessed 
in c o m par ison with G ro u ps 1 a n d  2. 
3 1 5 H z M O L, 3 . 1 5 k H z  M O L  and H F  
sat u rat i o n  h ave n ow been made re l a
t i ve a l s o  to g ro u ps 1 a n d  2, w h e reas 
b i as, s e n s i t i v i ty and res ponse a re 
refe rred to T D K  MA. Al l m e c h a n ical  
propert i e s  m e n t i o n ed th ro u g h o u t  
t h e  tab l e s  a re re l at ive a n d  may b e  
c o m pared d i rect l y. 



OVERALL COMPARISON CHART:
CASSETTE TAPES 
GROUP 1 

coo 
Agf• Fei-S coo 
BASF LH Extra I 

BASF LH Super I 

Dllnon DXI 

Dllnon DX3 

Fuji FL 

Fuji FX1 

Fujl FR1 

Hltachl LN 

Hltachl UD 

Hltachl ER 

Hltach SR 
Manlntz MF1 

Mexell UL 

Maul UD

Mexell UDXU 

Maul xus 
Memoru MRXI 

Phlllpe Feno 

Pial-. NI 

Pial-. N2 

Scolch Master I 
Sony BHF 

Sony AHF 

TDK D 

TDK AD 

TDK ADX 

GROUP 2 
Agfa Crtl 

Agfa CrtiS 

BASF CRII 

BASF CR Super 11 
Dllnon DX7 

Fujl FXII 

Fujl FRII 

Hltachl EX 
Hltachl SX 
Marantz MC2 

Maxall UDXUI 

Maxell XUIS 

Memoru High Blu 11 
Phllpe Ullnl Chrome 

Scolch Master 11 
Sony CD Alpha 

5ony ucx-s 
TDX SA 

TDK SA-X 

GROUP 4 

coo 
BASF Metal IV 
Dllnon DX-M 

Fujl Metal 

Hltachl ME 

Maxell MX

Memoru Metal IV 
Phlllpe Metal 

Plar-. Mt coo 

Sony Metal 

TDK MA 

TDK MA-R 

HF Back-
MF response 315Hz 3. 15i<Hz 

MOL 
101<Hz Stability l'bw and ground 

Bias sensitivity (ref. bias) MOL saturation dropouts flutter noise 

low 

si. high 

low 

si. h igh 

low 

low 

low 

standard 

standard 

low 

standard 

standard 

si. high 

low 

low 

standard 

standard 

si. high 

si low 

v. low 

low 

standard 

si. low 

standard 

si. low 

standard 

standard 

standard 

standard 

standard down 

low up 

standard down 

standard up 

standard down 

standard v. down 

low down 

sl. low flat 

standard flat 

v. low down 

sl. low flat 

standard si. down 

si. high up 

standard v. down 

v. low down 

si. low flat 

standard si. down 

si. high up 

standard down 

V. low V. down 

standard down 

v. low flat 

low si. down 

standard flat 

standard down 

standard flat 

si. low si. down 

si. low flat 

standard flat 

standard si. low flat 

high si. h igh up 

standard standard flat 

standard high 

standard si.  high 

standard si. h igh 

si. low high 

standard si. high 

standard + high 

low si. high 

si. up 

flat 

si. up 

si. down 

flat 

si. up 

down 

standard si. high flat 

standard + high si. up 

standard standard flat 

low standard + down 

standard si. high flat 

si. low high down 

standard si. high flat 

standard v. high 

sl. low high 

flat 

si. down 

standard + v. high up 

standard standard flat 

low standard down 

si. low standard si. down 

si. low standard flat 

standard si. high flat -

standard si. high flat -

standard standard flat 

standard standard flat 

si. low standard si. down 

low 

si. low 

high down 

standard flat 

standard standard flat 

standard standard flat 

f. good 

good 

V. good 

excellent 

f. good 

good 

fair 

good 

excellent 

f. poor 
V. good 

V. good 

excll. + 

good + 

f. poor 
V. good 

V. good 

excll. + 

V. good 

poor 
V. good 

fair 

good 

excellent 

good 

V. good 

f. good 

good 

excellent 

good good fair 

V. good V. good poor 
V. good V. good average 

excellent v. good V. good 

excellent 

V. good 

excll. + 

good 

V. good 

excll. + 

good 

f. goot( 
V. good 

good 

V. good 

f. good good 

f. good good 

f. good good 

good good 

V. good good 

f. good good 

V. good good 

good + V. good 

V. good + V. good 

good good 

f. good good 

V. good good 

good + V. good 

V. good + V. good 

good + average 

fair poor 
V. good good 

good good 

good good 

V. good + V. good good 

V. good V. good 

excellent v. good 

good good 

V. good + V. good 

good 

good 

V. good 

good 

excellent v. good good 

fair 

poor 
good 

fair 

good 

good 

good 

good 

good 

excellent 

V. good 

excellent 

f. poor 
good 

excellent 

V. good 

excellent 

fair 

fair 

f. poor 
V. good 

excellent 

good 

good 

good 

average 

fair fair fair v. good 

v. good fair f. good poor good + 

good f. good f. good 

excellent fair good 

good 

good 

V. good 

good 

V. good 

V. good 

good 

V. good 

fair 

V. good • 

good 

V. good 

good + 

excellent 

good 

f. good 

good 

good good 

f. good + good 

good V. good 

fair f. good 

f. good + good 

good V. good 

f. good good + 

fair f. good -

f. good + good 

f. good good 

good 

good good 

good good 

V. good V. good 

good excellent 

good good 

good + good + 

good 

V. good V. good 

v. good excellent 

average 

V. good V. good 

v. good excellent 

good 

average good 

V. good V. good 

V. good 

average + good 

v. good excellent 

V. good V. good 

V. good good excellent v. good v. good 

excellent excellent excll. + poor 
excellent good 

excellent good 

excellent 

superb + excll. + 

superb + excll. + 

superb excellent 

excll. + fair 

supert> average 

supert> average 

superb + v. good 

superb + v. good 

superb + good 

excellent excellent superb + poor 
excellent v. good + superb average 

superb excll. +  superb + good• •  

excellent superb good 

excll. + excellent superb good 

excll. + excellent superb good 

good 

good 

good 

good 

V. gooC 

good 

good 

good 

average 

low 

f. h igh 

high 

f. high 

average 

average 

f. low 

average 

f. high 

f. low 

average 

f. high 

f. high 

f. high 

f. low 

average 

f. high 

average 

average 

f. high 

average 

f. low 

high 

f. high 

f. high 

f. high 

low 

f. low 

ex. low 

ex. low 

V. low 

ex. low 

V. low 

low 

low 

low 

low 

V. low 

low 

low 

v. low 

ex. low 

v. low 

v. low 

V. low 

low 

low 

low 

low 

low 

low 

low 

average 

average 

f. low 

low 

f. low 

low 

low 

low 

low 

Prin� 
through 

Mod 
noise 

excellent f. poor 
v. poor average 

good average 

poor f. good 

f. good 

fair 

excellent 

V. good 

fair average 

V. good 

f. good average 

good 

f. good f. good 

v. good fair 

V. good 

f. good average 

good 

f. good f. good 

V. good f. poor 
excellent f. poor 
v. good average 

v. good + fair 

fair fair 

fair 

excellent fair 

good fair 

V. good f. good 

fair f. poor 
fair f. poor 

poor f. good 

poor good + 

Mechanical quality 

good 

V. good 

fair 

fair 

good 

good 

good 

V. good 

V. good 

V. good 

fair 

good 

V. good 

V. good 

V. good 

average 

average 

fair 

fair 

good 

good 

good 

good 

V. good 

V. good 

V. good 

fair good good 

poor 

good 

f. good 

good 

f. good 

poor 
good 

f. good 

f. poor 
poor 
f. poor 
fair 

V. good 

V. good 

fair 

fair 

excellent 

good good 

fair 

good 

average v. good 

V. good 

average v. good 

average 

V. good 

average v. good 

fair 

average + good 

average v. good 

V. good 

f. good good 

f. good V. good 

f. good V. good 

excellent f. good 

excellent V. good 

excellent good + 

excellent V. good 

excellent V. good 

excellent fair 

excellent 

excellent fair V. good 

excellent 

excellent good 

excellent V. good 

excellent V. good 

Typical Recom- price• 
mendation • (coo,! 

yes 
yes 

£1.97 

yes 

yes 
yes 

yes 

£1 .10 

yes £1 .54 

yes £1 .90 

yes £2.35 

yes £1.33 

£1 .56 

yes 99p 
yes £1 .39 

yes 

£2.25 
yes 

£2.09 

£2.09 

yes 
yes 
yes 

yes £2.00 
yes £2.40 

£2.00 

£2. 1 3  

yes £2.85 
yes £1 .69 

yes £2.76 

yes 

yes 
yes £3.70 

yes 

• F+scommendations must be taken In the context of the raviews, and as explained In the text other tapes may be worth considering. Prices am for COOs, quoted whel'll obtainable as ..., --.t to press, 
and should be taken on� as a rough guide. · ·s- text. 
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hen you're 
looking for the 

book come to the 
Here, in the heart of London 's West End, just 
two minutes walk from Tottenham Court Road 
underground station , can be found copies of 
almost every Hi-Fi Choice ever published. 

For example,  there are issues of Hi-Fi 
Choice: Loudspeakers dating back to 1 9 7 8 ,  
containing reviews o f  several speakers stil l  
current, but never subsequently tested in any 
l ater issue . Or Hi-Fi Choice: Tuners .  Or even 
the first Video Cho ice. 

These and all  current volumes in the series  
are on sa le  at  14  Rathbone Place, as wel l  as  
both current and back copies of Wh ich Bike ? 
and Personal Computer World. 

Nowhere is there a more complete collection 
of the many different volumes of Hi-Fi Cho ice 
published to date - anywhere in the world .  

You will  find the Choice that you are look
ing for, here on the shelves.  

Monday to Friday 
10am to 6pm 
Saturday llam to 5pm 



HEADPHONES
H ea d p h o n es, l i ke l o u d s peakers a n d  
p i c k u p cart r i d g es a re t ra n s d u c e rs, 
w h i c h  m e a n s  t h a t  t h ey a re devi ces 
w h i c h  convert e l ect r ica l  e n e rgy i nto 
m ec h a n ica l  v i b rat i o n a l  e n e rg y  t h at 
co u p l es to t h e  h u m a n  e a r  a n d  is p e r
ceived as sou nd. U n l i ke loudspeakers, 
h ead p h o n es d o  n ot h ave t h e  vo l u m e  
o f  a i r  o f  a room i n  wh i c h  t o  work b u t  
t h i s  m e a n s  that  t h ey req u i re l ess 
e n e rg y  to d r ive t h e  s m a l l  vo l u m e  of a i r  
i n  t h e  e a r  cavi ty. 

Comfort 
As h e ad p h o n es a re probably the o n ly 
i tem of c o n s u m e r  e l ectro n ics t h at a re 
worn a b o u t  t h e  p e rson ,  comfo rt is a 
b i g  d e c i d i n g  fact o r  i n  t h e i r  c h o i c e  a n d  
p u rc h ase. T h e  m aj o r  d iv is i o n  is bet
wee n t h ose ' p h o n es w h i c h  rest o n  t h e  
p i n n ae ( t h e  ' f l a ps') o f  t h e  e a r  a n d  
t h ose w h i c h  g o  arou n d  t h e  e a r  to rest 
ag a i n st t h e  s i d e  of t h e  h ead. The two 
types a re d escr i bed as b e i n g  supra
aural  ( s i tt i n g on t h e  e a r) a n d  Circum
aural  ( g o i n g  a ro u n d  t h e  e a r) .  Th ese 
two d e s i g ns c l ose ly  corre l ate w i t h  
t h e  o p e n  backed o r  dynamic type 
h ead p h o n e  and the closed back type 
respect ive l y. The two types of ' p h o n e  
a re rated d i ffe re n t l y  for  u s e r  comfo rt 
d e pe n d i n g  g reat ly u p o n  w h et h e r  t h e  
u s e r  m i n d s  o r  i n d e e d  l i kes t h e  
g reat e r  i s o l at i o n  a n d  ' c l osed i n ' fee l  
of  t h e  c i rc u m- a u ra l  type. Th is  effect is 
q u i te a p a rt f rom the g e n e ra l  comfort 
of t h e  ' p h o n e  as affo rd ed by i ts pad
d i ng a n d  t h e ' c l a m p' of t h e  h e a d b a n d. 

Sea led or not 
T h e  o p e n - back ' p h o n e  does not  c u t  
d o w n  so u n d f r o m  t h e  o u t s i d e  
e n v i ro n m e n t  to a n y  g reat ext e n t, a n d  
w h e n  d riven ,  sou n d  w i l l  ' s p i l l  ove r' 
from t h is type of ' p h o n e  to t h e  o u t
s i d e. T h e  b e n e f i t  of t h i s  type of h ead
p h o n e  is t h at t h ey d o n ' t  p rod uce t h e  
' s h u t- i n ' ear- c l a u st ro p h o b i a  t h at puts 
m a n y  people a g a i nst h e ad p h o n es i n  
g e n e ra l. C l osed back ' p h o nes are 
good at s h u tt i n g  out n o ise f ro m  t h e  
l i ste n e r  a n d  t h i s  m a y  be a b i g  p o i n t  i n  
t h e i r favo u r  i f  y o u  w i s h  to use h ead
p h o n e s  w h i l e  ot h e rs in the roo m a re 
for exam p l e  watc h i n g  TV. T h e  ot h e r  
t h e o ret ica l  b e n ef i t  o f  c l osed ' p h o n es 
is that  t h e y  co u p l e  bett e r  to t h e  ear  at 
low freq u e n c i es a n d  s o m e  l i st e n e rs 
p refe r t h e  q u a l i ty of bass t h at t h ey 
p rod u ce. 

Drive r  d e s i g n  
H ea d p h o nes h ave b e e n  des i g n ed 
a ro u n d  a s u rpri s i n g  n u m be r  of d if
fere n t t ra n sd u ce r pr i n c i p l e, i n c l u d i ng 
t h e  e l ect rostat ic, e l ect ret, t h i n- f i l m  
m ag n e t  a n d  conve n t i o n a l  m ov i n g  
co i l  d ri v e r  types. T h e  movi ng coi l 
d r iver  is m u c h  t h e  sam e as t h ose 
used in l o u d s peakers w h e re a 
c u rre n t-ca rry i n g  co i l  is free to m ove i n  
t h e  g a p  i n  a m ag n et a n d  a s  t h e  
cu rre n t  c h an g e s  t h e  coi l osci l lates i n  
t h e  g a p  at t h e  req u i red f req u e n cy, 

d r i v i n g  t h e  a i r  i n  f ro n t  a n d  be h i n d t h e  
d i a p h ra g m  to w h i c h  i t  i s  attac h ed. 

The e l ect rostat i c ' p h o n e  i s  p e r h a ps 
t h e  seco n d  m ost co m m o n  type aft e r  
t h e  m ovi n g  c o i l .  H e re a t h i n  e l ec
t r i ca l l y  c o n d uct ive d i a p rag m has t h e  
a u d i o  s i g n a l  e l ectr ica l l y m od u l ated 
o n  to i t  to cause i t  to be a l ternat ive ly  
att racted a n d  re pe l l e d  by t h e  h i g h ly 
c h a rg ed e l ectrodes betwe e n  w h i c h  i t  
is  p laced. The e l ectrodes a re p e r
fo rated to let  t h e  so u n d  of t h e  v i b rat
i n g  d ia p h rag m t h ro u g h  i n to t h e  e a r. 
Th ese h e ad p h o nes req u i re a n  e n e r
g i ser  box w h i c h  p rov ides t h e  n eces
sary h i g h  voltage to p o l a rise t h e  
e l ectrodes d o n ' t  wo r ry t h e  c u rre n ts 
i n vo lved a re m i n u te a n d  so s u c h  
' p h o n es pose n o  d a n g e r  to l ife) .  
Th ese e n e rg i se rs a re ru n off t h e  
l o u d speaker t e rm i n a l s  o f  t h e  a m p l i
f i e r  a n d  a re a lways p rovi ded w i t h  
d u p l icate l o u dspeaker  term i n a l s  t o  
e n a b l e  t h e  p h o n es a n d  speakers t o  
be switc h ed betwe e n ,  t h o u g h  i t  is  
bett e r  i f  you can r u n  the e n e rg i s e r  off 
a seco n d  set of o u t l ets a n d  not  attach 
speakers to yo u r  syste m  t h ro u g h  
ext ra co n n ect i o n s. Y o u  m a y  d e c i d e  i t  
is  m o re c o n ve n i e n t  to h ave t h e  
switc h i n g  at t h e  h ea d p h o n e  box 
h oweve r. 

P l ugg i ng i n  
T h e  va r i o u s  types o f  d rivers used i n  
head p h o n es, b a r  t h ose u sed v i a  t h e  
l o u d s peaker term i n a l s  a n d  a n  e n e r
g i ser, a re a l l  s u i ted to be con nected 
to t h e  300 o h m  sta n d a rd socket f i tted 
to m ost a m p l i f ie rs. The low i m pedance 
des i g n s  c a n  h oweve r be ru n off t h e  
l o u d speaker sockets b u t  i n  o r d e r  that  
t h e  l i st e n e r  i s  n ot d e afe ned the a m p  
m ust b e  used w i t h  t h e  vol u m e  r i g h t  
down. T h e  p ro b l e m  t h e n  is  t h e  resi
d u a l  n o i s e  of t h e  a m p  co u p l ed w i t h  
t h e  d i ff i c u l ty i n  adj ust i n g  t h e  vo l u m e. 
To ove rcome t h i s  p ro b l e m  a step
down ser ies res istor  i s  i n t ro d u ce d  to 
step down the powe r of the a m p. T h i s  
is  t h e  o ri g i n  a n d  f u nct i o n i n g  o f  t h e  
sta n d a rd a m p  head p h o n e  soc ket. 

T h e  obse rvat i o n  c a n  be made t h at 
m ost h e ad p h o n es work we l l  w i t h  
m ost a m ps b u t  t h is i s  why it  is  i m por
ta n t  for  yo u to c h e c k  o u t  t h e  ' p h o n es 
you i n t e n d  to b u y  o n  a sa m p l e  of t h e  
a m p  o r  t a p e  d e c k  you use at h o m e 
yo u r' s  may be t h e  exce pt i o n  to t h e  
g e n e ra l  ru le .  T h e  res u lt wo u l d  n ot b e  
catast r o p h y  b u t  m o re l i ke l y  l i m i ted 
m ax i m u m  vo l u m e  o r  h i g h  leve ls  of  
d i stort i o n. S o m e  tape record e rs 
h oweve r ca n n ot p rov i d e  s u ff i c i e n t  
powe r to d rive t h e  l ess s e n s i t ive ( a n d  
t h e  l ess we l l  m atch ed) des i g n s  a n d  i f  
i t  a p pe a rs t h at s u c h  p ro b l e m s  wo u l d  
ar ise i n  use t h e n  o u r  revi ews wi l l  com
ment o n  t h at as pect of p e rfo r m a n ce. 

How d o  they sou n d? 
l t  h as to be faced t h a t  some h ead
p h o n es wi l l  n ot p e rform p ro pe r ly on 
some h eads, p a rt i c u l a r ly c l osed back 

des i g n s  re ly i n g  h eavi ly  o n  g ood 
co u p l i n g  to t h e  s k u l l  a ro u n d  t h e  ear to 
p rov i d e  t h e i r  bass.  T h i s  a l so m e a n s  
t h at i t  i s  so m e t i m e s  very d iff i c u l t  to  
m e as u re h e ad p h o n es co rrect l y  and 
to be c e rta i n  t h a t  t h ey h ave co u p l ed 
p rope r ly to t h e  d u m m y e a r  m ic
ro p h o n e  u s e d  f o r  t e st.  T h e  h e ad
phone revi ews in  th is  i ss u e  a re from 
two d iffe re n t  per iods of Ch oice 
m e as u re m e n ts a n d  each uses a d if
ferent  co m b i n at i o n  of rev i ew i n g  
i n stru m e n ts. T h e  o l d e r  rev i ews use a 
B&-K a rt i f i c i a l  e a r  a n d  a N e u m a n n  
d u m m y h ead r i g  w h i l e  t h e  m o re 
rece n t  res u lts a re take n from i m p ro
ved m e as u r i n g  tech n i q u es ac h i eved 
with a dam ped fe lt  p l ate cou p l e r  w i t h  
a 1 2 m m  caps u l e  m i ke i n stead o f  t h e  
d u m m y e a r  a n d  t h e  rev iewer' s  own 
h ead in p l ace of the N e u m a n n. For 
the latter m e as u re m e nts a t i n y  3 m m  
probe m i ke was used a t  t h e  e n t ra n c e  
to t h e  ear  ca n a l  aft e r  c a l i b rat i n g  t h e  
tec h n iq u e  by meas u r i n g  a sa m p l e  o f  
s i x  d iffe re n t  ea rs. S o  beware t h e  d if
feren ces w h e n  co m pa r i n g  revi ews. 
T h e  ' i dea l '  res ponse p l ot s h own o n  
t h e  g ra p h s  were deve l o ped f r o m  t h is 
work a n d  t h is dotted ' i d ea l ' c u rve 
g i ves a c l ose of a p p ro x i m a t i o n  to t h e  
perceived f l at f re q u e n cy res p o n se. 
T h e  c l oser  t h e  rea l  c u rves fa l l  to t h i s 
ideal the more net u ra l  the headphones 
wi l l  s o u n d .  

T h e  l iste n i ng test p a rt of t h e  
revi ews is  t a k e n  f r o m  t h e  agg regate 
co m m e nts of a g ro u p  of l iste n e rs to 
' average o ut' the effects t h at o n e  
h e a d  m ay h ave o n  o n e  type of 
' p h o n e. 

Choos i ng head phones 
Taste i s  a b igger  facto r in  h ead p h o n e  
c h o i ce t h a n  i n  t h e  c h o i ce o f  a n y  ot h e r  
p i ece o f  h i - f i  eq u i p m e nt. S h o rt l i st i n g  
h ead p h o n es is  t h e  f i rst p o i n t. W h at d o  
you want h e ad p h o n es to b e  a b l e  t o  
d o? H ow l o u d  d o  yo u wa n t  t h e m  t o  
g o? H ow m u c h  i s o l at i o n  n eed t h ey 
offe r f ro m  exte r n a l  n o i se? I f  you k n ow 
you wi l l  be bot h e red by c l osed 
p h o n es, o r  k n ow t h at you speci f ica l ly 
want c l osed ' p h o n es for  t h e i r  bass 
q u a l i ty, t h e n  s u c h  i nformat i o n w i l l  
h e l p  yo u d raw u p  a s h o rt l i st o f  p ro
d u cts. 

The n ext stage i s  to get ' h a n d s  o n '  
e x p e r i e n c e  of t h e  h ead p h o n es. C o m 
fort is t h e  m ost i m p o rtant  aspect; 
c h ec k  t h at the h e a d b a n d  is  s u i t a b l y  
p a d d e d  a n d  t h at t h e re i s  a s u ff i c i e n t  
s i d e  p ress u re to h o l d  t h e  h ead
p h o nes ag a i n st your head wi t h o u t  
t h e m  s l i p p i n g ,  b u t  eq u a l ly w i t h o u t  
t h e m  p i n c h i ng .  

F i n a ! ly, you m u st t ry d r i v i n g  t h e  
' p h o n e s  o n  eq u i p m e n t  s i m i l a r  to yo u r  
ow n t o  c h e c k  t h at t h ey wi l l  reac h t h e  
leve ls  y o u  req u i re a n d  t h at t h e i r  
co l o u rat i o n  is  acce pta b l e. l t  i s  a l s o  
wo rt h  rem e m be r i n g  t h at w h at i s  
acce pta b l e  to o n e  l i ste n e r  may n ot be 
s u i tab l e  f o r  a n ot h e r. 
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AUTHORITY 
Each issue of Hi-Fi Choice is
authored from cover to cover 
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Usually one of international �-���- repute . 
ll ' And that 

particular 
edition is . ' his 
baby' . _ His 
name 1s on 
the spine . His 
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on the line . 
This approach 
gives Hi-Fi
Choice its 
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I coNSIJMER INTRODUCTION benchtest resultS . 
In the last analysis , 

hi-fi is as much about 
' feel'  as anything . 
The listening panel 

� 
Budget favourites to American 'monsters', and 

all the irnpcrtant British designs. 

plays a vital part in coming 
to a synthesis of lbalanced 
conclusions .  



our straight forward buying 
advice\ to the consumer. 

lORMAT 
Each issue of Hi-Fi Choice 
carries full test reports on an 
average of 70 or more models 
in a single product category. 
More than any other hi-fi 
publication in the world . 

An average Hi-Fi Choice 
contains 2 1 2  pages of which 
perhaps 40 are advertisements.  

Every issue is printed on 
good quality stock . The covers 
are laminated to take years of 
wear. The publication is 

perfect-bound and 
)VERALL COMPARISONCHART designed tO fit intO 

a binder to give the 
reader a complete 
' library ' of 
hi-fi information . 

CONTENT 
Hi-Fi Choice is 
designed to inform 
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of readers . 

Each issue 
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wish to purchase equipment 
which offers the best possible 
value for money. 
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' How To Use This Book ' section , 
a valuable ' Consumer 
Introduction ' packed with 
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purchasing hi-fi ,  and a general 
' Glossary ' of technical j argon . 

For the uninitiated ,  also , 
there are the summarised 
' Conclusions ' and perhaps 
most important of all the ' Best 
Buys ' and ' Recommended ' 
models .  

For those to whom hi-fi is  a 
more serious pursuit - the 
technical buffs and audiophiles 
- Hi-Fi Choice has long been a 
kind of bible . 

WUDSPEAKERS 
Features 'live versu,Srecorded' comparisons. 

Covers well over 100 models. 

The discursive and often 
controversial ' Technical 
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pages long, illustrated with 
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specification listing), the overall 
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.5  
Aud io-Techn ica (UK) Ltd, H u n s let Trad ing  Estate, Low Road , Leeds 
Tel (0532) 771 441 

Audio-Technica 0.3 
Next up in the AT ' Po in t '  series i s  the 0.3. Here ,  
sens i t iv i ty was rather  better than  for the 0. 1 at  
a h igh 1 03d B, th i s  ach ieved wi th  a h i g her 
43ohm i mpedance. Capable of decent m idband 
sound l eve l s  the 0.3 nonethe less gave h igh  
d i stort ion  when  dr iven hard a t  low freq uenc ies.  
The bass ro l loff meant that a 90d B level at 
40 Hz resu l ted i n  1 2 .0% d i stort ion ,  though at 
1 kHz the 0 . 1 % meas u red was f i ne .  The 
freq uency response was not u n prom i s i n g  
above 600Hz, b u t  i t  showed a prematu re ly  
h u m ped lower m id range cent red on  250Hz, 
f a l l i n g off at  9d b/octave b e l ow 200 H z .  
Conseq uent ly  the 40Hz p o i n t  was near ly 1 6d B  
below the reference leve l .  

P laced ' be low average' on a u d i t i o n ,  the 
sound was fa i r ly  good i n  absol ute co lorat ion 

notab ly  i m p roved compared to the  0.3, with
more u p per- m i d range energy and m i n i ma l  m id  
emphas is  or  ' h u m p i ng ', a l though i t  d i d  ro l l  off 
ear ly at low f requenc ies - bei n g ,  for examp le ,  
- 1 2d B  at 40Hz .  

Aud i t i o n i n g  p laced the  0.5 i n  the  'average'  
c l ass;  i n  n u mer ica l  terms i t  rated s l i gh t l y  
above the  0. 1 .  The sou nd  was  notab ly  def ic ient  
in  bass but  at l east i t  was f ree of c h est i ness o r  
boom. S l i gh t  nasa l  co lorat ion was  heard ,  but  
otherw ise  the  effect was open w i th  good t reb le  
d eta i l  and c lar i ty .  A reasonably good head
phone, but one which does not set any n ew 
standards for va lue .  

GENERAL DATA: A T  0.3 
F requency response 1 00 H z-5kHz, rei . 500Hz 

(dev i at i on from mean curve) . . . . . . . . . . . . . . . .  + 4dB, - 4dB 
Frequency response overal l w i th i n ± 5d B 

(dev iat ion from mean curve) . . . . .  90Hz t0 9kHz 
I m pedance . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  43 ohms 
Sens i t ivi ty for 2.83V (vi a 330 ohms for j ack) at 

500 H z; (eq u i valent to 1 watt/8 ohms) . . 1 03d B i i n/ 1 0 1 d BA 
Connect ion  and l ead length . . . . . . . . . . . . . . . 6 m m  j ack, 3m 
Wei ght  and comfort . . . . . . . . . . . . . . . . . . . . . . . . . . .  55g ,  good 
Type . . . . . . . . . . . . . . . . . . . . . . .  mov i ng c o i l ,  su pra-aural ,  open 
Sound i n s u l at ion . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l i t t le  
Loudness . . . . . . . . . . . . . . • . . . . . . . . .  average 
Subj ect ive q u a l i t y  . . . . . . . . . . . . . . . . . . . . . . . . . .  below average 
Price (typical ,  inc. VAT) . . . . . . . . . . . . . . . . . . .  £ 1 8 when reviewed , now £ 1 6 .50 

GENERAL DATA: AT 0.5 
Frequency response 1 00 H z-5kHz, rei 500H z  

(dev iat ion f r o m  m e a n  cu rve) . . . . . . . . . . . . . . . .  + 3 d B ,  - 3 d B  
Frequency response overal l w i t h i n ± Sd B 

(devi at ion from mean cu rve) . . . . . . . . . . . . 70Hz to 1 0kHz 
I mpedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 ohms 
Sensit iv i ty  for 2.83V (vi a 330 ohms for jack) at  

500 H z; (eq u i valent to 1 watt/8 ohms) . . . .  1 03d B i i n/102dBA 
Connect i o n  and l ead length . . . . . . . . . . .  6 m m  j ack, 3m 
Wei ght and comfort . . .  . . . . . . . . . . . . . . . . . . . . . . .  55g ,  good 
Type . . . . . . . . . . . . . . . movi ng coi l ,  su pra-aural ,  open 
Sound i n s u l a t i on . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  l i tt l e  
Loud ness . . . . . . . . . . . . . . . . . . . . .  very good 
Subject ive qual i ty . . . . . . . . . . . . . . . . .  average 
Price (typical, inc.  VAT) . .. . . . . . . . . . . . . . .  £22 when reviewed , now £20 

terms,  but was bot h d u l l ed and m id-dominant ,  �---,- __ , ..,....:.:. . · 

with  a chesty, t h ickened effect. Rea l bass was 
-� 

. . . --
notable by i ts  absence, wh ich  was fe l t  to be a - --- --. -. --�-'� �_r- - =;t\'";;��-'----
ser ious problem. Taken overa l l ,  t he 0.3 cou ld  ,!,, . ��J./\----t;..'J-c-' 
not be recommended. 1 ---'-- - - ·  - �_;__-.;...'--;-jl, Audio-Technica 0.5 --�-- --· -. - --�-- ---- -- � �� 
F i n a l l y  we h ave the 0. 5, the  most expens ive --/-� --- -- - -- __ __:.=..-=�-= 
mode l .  Th i s  offers the same sens i t iv ity and '--"--
i mpedance as the 0.3, and h i g h  sound l eve ls 1----'--- - · --t= 
were poss ib le  though wi th  s i g n i f icant d is- - 1-
tort ion  at low freq uencies - for example ,  1 3 %  1- t:=" · 

-l 
at 40Hz. However 0. 1 %  measu red at 1 kHz f-::.·-=: ==t-- · 
d i stort ion  over the rest of the range was " "' " '" '"' "' " " " 
comparat ive ly  good. Frequency response was Frequency response, lEG artificial ear (A T 0. 5) 

l OK 20K 

N T E D  

Aud io-Technica (UK) Ltd, H u n s let Trad ing  Estate, Low Road , Leeds 
Tel (0532) 771 441 

These elegant electrostatic headphones are sup
plied with a drive box which needs connection to 
amplifier speaker tenninals; bypass loudspeaker 
switching is also provided. Of moderate weight 
they nevertheless proved comfortable with ex
tended use, while the quality of construction and 
finish was very high. Using ·electret film dia
phragms, these 'phones were sensitive and could 
be driven to very high sound levels. The bass 
reproduction was particularly powerful, which is 
most unusual for an electrostatic design, as prema
ture rattles are often encountered. An overload 
warning light was provided to prevent 'phone and 
listener ear damage. Of supra-aural fit, they were 
open-backed and provided negligible sound 
isolation. 

The frequency responses demonstrated excep
tional correlation with the trend envelopes. The 
midrange was unifonn with the bass well extended 
and free of the all too commonly encountered 
hump, while the high frequencies were smooth, 
well maintained and extended, with good output to 
20kHz. Subjectively the A TH- 7 did not do quite as 
well as these measurements might have indicated: 
for example, the sound was not as ' open' as for the 
Stax models. On the other hand, their smoothness, 
clarity and high resolution of detail were much 
appreciated as was the fine bass depth and power. 
Stereo imagery was also to a high standard. 

On the basis of its overall quality the A TH- 7 
may be recommended. The slightly more expen
sive A TH-8 was also tested and found to be very 
similar if sounding a touch more ' open' . At some 

£60 . 00 extra , this comes with a more elaborate 'box' 
with power indicators , and can also be recom
mended .  

GENERAL DATA 
Frequency response I OO H z� 5 k Hz, rei 500Hz 

( deviation from mean c urve) . 
Frequency response overall within ± 5 d B  

( deviation from mean curve) .  
Impedance . 
Sensitivity for 2 . 8 3 V  ( vi a  3 3 0  ohms for Jack) at 

5 00 Hz; ( equivalent to I watt/8 ohms ) .  
Connection and lead length . 
Weight and comfort 
Type . 
Sound insulatiott-. 
Loudness 
Subjective qual ity . 
Price (typical. inc VAT) . 
High/low switch: -6dB 
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Bang & Olu fsen (UK) Ltd , Eastbrook Road, G loucester G L4 ? D E  
T e l  (0452) 2 1 591 

These unusual looking headphones employ the 
orthodynamic principle of operation, a plastic film 
with lightweight surface coil and magnetic drive. 
The successful soft inner headband technique is 
used, together with rather stiff controls to permit 
locked adjustment of pad angles and axis .  While 
they were pretty comfortable, the side pressure was 
judged too high and could not be reduced by pre
stressing (a useful dodge with steel sprung head
bands . )  

The lower than average impedance (a very 
uniform 1 40 ohms) meant that the sensitivity was 
lower than the voltage specification might indicate, 
and to produce a decent sound level using nominal 
330ohm impedance amplifier sock�ts the volume 
setting needed to be well up. Consequently these 
'phones are not suited to tape deck outputs. The low 
frequency range was excellent, exhibiting good 
power and a cutoff below 20Hz, with no audible 
distortion; the quality of ear seal did not affect this 
unduly. 

Lab measurement showed an interaction with the 
artificial ear at around 8kHz, which varied with 
position, but which would also seem present on the 
dummy head graph, relative to the 5 and 1 5 kHz 
regions .  This anomaly aside, an interestingly close 
correspondance to our ' ideal' was shown by the 
curves for this model, and the response was clearly 
very extended and generally well balanced and 
even. 

This character was confirmed by audition, the U70 proving to be quite clean and neutral with good 

extension at low and high frequencies. However, 
the stereo effect was not quite as airy and ambient 
as for some of the 'open' phones ,  and some slight 
veiling of detail was occasionally noted. 

Worthy of best buy status, these are fine head
phones which excel on normal domestic program, 
and offer some useful acoustic isolation. For long 
term monitoring though they are probably a bit 
tight, and they also need a fair. amount of driving. 
GENERAL DATA 
Frequency response 1 00Hz-5 kHz, rei. 5 00Hz 

(deviation from mean curve) .  . . . . . . .  + 3 .5dB,  -2dB 
Frequency response overall within ±5dB, 

(deviation from mean curve) .  < 20Hz to 7kHz 

Impedance . . . .  1 40 ohms 
Sensitivity for 2 .83V (via 3 30 otuns for Jack) at 

500Hz; ( equivalent to I watt/8 ohms) . . . . . . . . . .  94dBlin/89dBA 
Connection and lead length . . . . . . . . . . . . . . . .  jack, 3m 
Weight and comfort . . . . . . . . . . . . . . .  300g, above average 
Type . . . . . . . . . . .  orthodynamic, supra-aural, semi-open 
SOund insulation . . . . . . .  moderate 
Loudness . . . good, needs fair driving 

·subjective quality . . v. good, 
Price ( typical inc VAT) . . . . . . . . . £39 f[- ---r-----r---4" --==t 

IOdB _ _ 
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Beyer DT440 
Beyer Dynamic (G B) Ltd,  1 C la i r  Road , Haywards Heath,  Sussex RH16 3DP 
Tel (0444) 51 003 

This well styled 'phone was lighter than its size 
might at first suggest, and proved comfortable for all 
those who tried it. Of the 'open' type little noise 
exclusion was provided, the ear pads being of a soft 
grey foam material . The pressure appeared to be 
just right, and because a tight seal was not required 
they were not over-critic al of positioning. 

Nominally 600 ohms, the impedance varied little 
over the frequency range, and the good sensitivity 
allows their use with virtually any normal source. 
The low frequency range was reasonably extended 
to 3 5 Hz with moderate but not serious distortion 

A recommended buy, the DT440 sounded best
with a few notches of treble cut, the overall sound 
quality as well as level of comfort being highly 
favoured. A restyled model the DT441 was also
checked and auditioned in the latest tests, and 
results were substantially identical. 
GENERAL DATA 
Frequency response 1 00Hz-5 kHz, rei. 500Hz 

(deviation from mean curve) . 
Frequency response overall within ±5dB, 

. +6dB, - l dB 

(deviation from mean curve) . . . . . . .  32Hz to 3kHz 
Impedance . . . . . . . . . . . . . . .  ( 7 1  0 to 5 60) 560 ohms 
Sensitivity for 2 .83V (via 3 30 otuns for Jack) at 

500Hz; (equivalent to I watt/8 ohms) . 
Connection and lead length . 
Weight and comfort . 

. 1 04dBiin/ l 03dBA 
. jack*, 3m 
260g, good 

Type . . moving-coil, supra-aural, open 

Sound insulation . . . . . . . . . . . . . .  little 

Loudness . . . .  . .  . .  . . .  . good 

Subjective quality . . . . . . . . 200d 

Price ( lypical  i n c  V AT) £32 when reviewe d .  n o w  £.W 

'on LS or DIN 

aubible on sine wave drive below 1 00Hz . Our first Frequency response real ear ' ideal' envelope dashed 
sample was faulty but as the second developed a 1 ,.- --.-- ' � · 

similar buzz after only a few hours use, we are left to 1od8 
wonder about power handling/reliability aspects . j 
Decent sound levels were however easily attained.  

Artificial ear measurement gave an excellent 
correspondance with the theoretical ' ideal' curve 
except for a shelf boost of an average 5 dB over the 
entire treble band. Otherwise the response was 
clearly smooth, and the dummy head also provided 
comparatively close correlation with this result, 
with the inflexibility of its plastic 'ears' producing a 
little more bass loss than would actually occur with 
normal use. 

On audition this model rated as ' good' which was 
fine for the price . It was favoured for its open, airy 
sound at low and mid frequencies, fine stereo, and 
low levels of coloration, but some mention was 
made of the excessive, albeit even, treble ; if this 
were solved, its rating could well have been even 
higher.  

2 0  Hr ill �0 500 lk 1k 5k IOk ZOk 
Frequency response IEC artificial ear, · ideal' envelope dashed 
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Frequency response, B&K4 / 5J Artificial Ear, " ideal "  curve dotted. 



HP404 
Ltd, E ldonwa l l  Trad ing  Estate, 6-8 Pr iest ley Way,  London NW2 
2621 

A convent iona l ,  moderate ly pr iced headphone ,  
t he  404 weighs approxi mate ly 1 20g exc l u d i n g  
cord a n d  is  thus  f a i r l y  l i g htwe ight Head 
p ressure was not too h i g h  and weari ng com
fort was sat isfactory. Movi ng-co i l  d iaphragms 
a re u sed in  t h e  d r i v e  u n i t s ,  and t h e  
construct ion i s  semi-open,  afford i n g  marg i n a l  
exc l us ion  o f  externa l  sou nds .  

Though unexcept iona l ,  t hese reasonably com
fortab le  phones were at l east not too far  from 
the  req u i red standard and at the pr ice mer it  re
commendat ion .  

J VC H P707 
We a l so t r ied the  more expens ive 707, a 
' c l osed'  des i g n  w h i c h  was j udged fa i r ly  
comfortab le .  Sens i t i v i ty, was measu red at 
1 03d B.  I m pedance meas u red 54ohms,  and the 
707 p roved capable of p rod uc i n g  h i g h  sound 
leve l s .  D istort ion  was much  lower  than for  the 
open 've locity '  type headphones,  measur i ng
0 .33% at  40 Hz and less than  0 . 1 % a t  h igher  
f requenc ies .  A l though the  meas u red freq uency 
response was errat ic ,  i t  d id correspond fa i r ly 
we l l w i th  the idea l  enve lope.  The low frequency 
band was h u mped aro u n d  80Hz, w i th  a peaky 
p rom i nence around 2 .0kHz.  

Rated below average on  aud i t ion the 707 
was q u i te co lored wi th  a th ick ,  ' sh ut- i n '  q u a l i ty. 
The bass was q u ite deep and  fa i r ly  u n i fo rm but  
bass output  was found excess ive to the po int  
o f  boomi ness,  wh i l e  h a rd ness was evident  i n
t h e  mid  maki ng  the sound  fat ig u i ng a t  h i g h  
l eve ls .  T h e  treb le l acked smoothness,  spark le 
or  detai L Overa l l ,  the  sound was c lear ly
u n n at u ra l  and d i d  not rate a recommendat ion .  

GEN ERA L  DATA: JVC H P404 
F requency response 1 00Hz-5kHz, rei . 500Hz 

(deviat ion from mean curve) . . . . . . . . . . . . .  + 2dB, - SdB 
Freq uency response overal l w i t h i n ± 5d B  

(dev iat ion from mean curve) . . . . . . . . . . . . .  35Hz to 2kHz 
I m pedance . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4.5  ohms
Sensit iv i ty for 2.83V (vi a 330 ohms for j ack) at 

500Hz; (equ ivalent to 1 watt/8 ohms) . . . . . . . .  94d B i i n/90d BA 

At 94d B these phones were not very sens i 
t ive and moreover possessed q u ite a l ow 
i m pedance of 1 4.5o h ms - which cou ld  p rove 
u nsu i tab le for a n u mber of tape decks and p re
amps wh ich  offer o n l y  rest r i cted o u t p u t  
D istort i on  leve ls  we re sat isfactory, espec ia l l y  
cons ider i ng  the fact t hat these re l at ive ly 
i nsens i t ive phones needed mo re d rive than 
usual  to meet the test sound leveL A d i stort ion  
f i g u re of 1 .5 %  was recorded at 40Hz , w i th  
0 .2% at 1 kHz. The f req uency response met 

Con nect ion and l ead length . . . . . . . . . . . . . .  6mm jack, 3m 
Wei g ht and comfort . . . . . . . . . . . . . . . . . . . . . .  1 20g ,  fai r ly good 
Type . . . . . . . . . . . . . . . . . . .  m ovi n g coi l ,  su pra-aural ,  semi-open 
Sound i nsu lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . .  a l i tt le 
Loud ness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  below average 
Subj ect i ve qual i ty . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . .  average 
Price (typical ,  in c. vAn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £ 1 3

± 2d B l i m its f rom 45Hz to 600Hz, above wh ich  
po int  the output  decayed to a lower leve l ,  
about 5d B down , the treb le t h e n  be ing fa i r ly  
wel l  mai nta i ned at th i s  level to 1 6kHz. Some [ 
peaks and troughs were however p resent i n  the 
t reb le  range. 
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Probably the best of the JVC phones 
revi ewed i n  th is  ed i t ion ,  the 404 scored an 
' average' mark on  aud i t ion .  Bass was q u i te 
t i g ht and extended,  and the general  ba lance 
fa i r ly  good. Some colorat ion was evident i n  the 
m i d range - a degree of nasal ity and hard ness 
wi th  an 'enc losed' fee l i n g .  Wh i l e  the t reb le  
l acked deta i l ,  i t  was otherw ise sat i sfactory. Frequency response, IEC artificial ear (HP404) 

Ross Electronics, 49/53 Pancras Road , London NW1 2QB 
Tel 01 -278 6371 

A lightweight slimline design, this Japanese head
phone proved comfortable for all panelists - a 
welcome discovery. Despite their thiness,  con
ventional moving-coil diaphragm transducers were 
fitted whose 'velocity ' mode of operation meant (in 
common with the '25 7) that a tight ear seal was not
required. The impedance was nominally 83 ohms, 
and varied little over the range, while the sensitivity 
was about average, though possibly a little low for 
some tape decks in view of the impedance value. 
SuJ,Jjective evaluation of the low frequency range 
indicated a clean, quite powerful response extend
ing to 30Hz. One transducer failed during testing 
and was relaced. 

Lab measurement was quite promising, revealing 
a extended low frequency range together with an 
average characteristic close to the ideal, albeit with 
some irregularities,  the most severe being at 1 .6kHz 
and 8kHz. On the Neumann head both these 
features again appeared but this time as peaks, 
althoug the latter were in fact modified by the test 
ear loading. In general the Neumann curve also 
suggested more treble output than was felt to be 
the case. 

Listening tests revealed a reasonable frequency 
response balance, albeit on the dull side and correl
ating more closely with the B&K results than with 
the dummy head. Some coloration was noted in the 
upper mid, together with some sibilance and fizz, 
but overall the model was quite well received and 
was marked above average; as such, these comfort
able headphones clearly merit recommendation. 

GENERAL DATA 
Frequency response 1 00Hz-5 kHz, rei .  500Hz 

(deviation from mean curve) . . . . . . . . . . . . . . . .  +2 .5dB, -1 2 .5dB 
Frequency response overall within ±5dB. 

(deviation from mean curve) . 
Impedance . 
Sensitivity for 2 .83V (via 3 30 ohms for Jack) at 

. 20Hz to ! . 5kHz 
. ( 83 - IOOn) 83 ohms 

500Hz; (equivalent to I watt/8 ohms) . . . . . . . . . . .  1 00dBlin/94dBA 
Connection and lead length . . . . . . . . . . . . . . . . . . . . . . . . .  jack, 2 .0m 
Weight and comfort. . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5 0g, good 
Type . 
Sound insulation . 
Loudness . 
Subjective quality . 
Price (typical, inc VAT) . �c-J 
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moving-coil, supra-aural, semi-open 
mOOeratc 

good 
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Frequency response. B&K4 / 5J Artificial Ear, ' ideal' curve dotted. 



nnheiser HD4 1 0 
Hayden Laboratories Ltd , Churchf ie ld  Road , Chalfont St Peter ,  Bucks SL9 9 EW 
Tel Gerrards Cross 88447 

The '4 10 is yet another Sen n heiser l i g htwe ight  
open a i r  phone wei g h i n g  80g , and offer ing 
good wearer comfort .  In  fact  the '4 10 i s  a 
vers ion of the 400 wi th  detachable leads,  and 
costs only a cou p le  of pounds more than that 
mode l .  Sens i t iv i ty was better than average at 
1 0 1 d B  l i near and the i m pedance was a lso h igh  
a t  540ohms,  wh ich  wi l l  make i t  su i ted to a wide 
variety of sou rce eq u i p ment .  Capable of good 
sound l eve l s ,  d i stort ion  was held to 2.0 % ,  40Hz 
red uc ing  q u ick ly  w i th  i ncreas i n g  freq uency, 
and at 1 kHz a f i ne  0 .4% read ing  was obta i ned.  

The freq uency response was notable for i ts 
l ack of peaks and d i ps i f  not for i ts accu racy. 
The output  h u m ped at 1 30Hz with an early 
bass ro l l  off measu r ing  - 6dB at 40Hz. The 
response a lso t i l ted downwards above 200Hz 
g iv ing  a s l i ght ly  d u l l  effect though ,  the general 
shape was not far from the ideal  envelope 
dotted i n  on the graph .  

On aud i t ion the  4 1 0  was p laced in  the 
'average' category which was commendable at 
the p ri ce.  The sound was considered s l i ght ly  
du l l  wi th a boxy tendency i n  the upper  bass, 
but  converse ly i t  was also clear and sweet wi th  
a reasonably unco loured mid  range. i t  rece ives 
a strong recommendat ion as regards va l u e  for 
money and a long  with the st i l l -cu rrent '400, i t  
must qua l i fy for a Best Buy rat i ng .  Here i t  is 
a lso perhaps wort h ment ion ing  Sen nhe iser 

� serviceab i l i ty - head phone cables are eas i ly 

exchanged and a l l  parts  a re read i ly removed 
for repa i r  - many other head phones need to 
be scrapped i f  fau l ty or  req u i ri n g  repa i r. 

Update 
The model 400 is no longer  avai lable .  

GENERAL DATA 
Frequency response 1 00 H z-5kHz,  re i .  500 Hz 

(dev iat ion from mean c u rve) . . . + 3d B, - 5dB 
Frequency response overa l l  w i t h i n ± 5dB 

(deviat ion f rom mean c u rve) . . . . . . . . .  50Hz to 3kHz 
I m pedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  540 o h m s  
S e n s i t i v i t y  f o r  2 .83V (v i a  3 3 0  o h m s  for jack) a t  

500 Hz; (eq uivalent  to 1 watt/8 oh ms) . . . 1 0 1 d B i i n/98d BA 
Con nect ion  and lead length . . . . . . . . .  6mm jack,  3m 
Weig h t  and comfort . . .  . .  . .  . .  . .  . .  . . .  . . . . . . .  BOg , good 
Type . . . .  mov i ng co i l ,  supra-aura l ,  open 
Sound i n s u lat ion . . . . . . . . . . . . .  l i t t l e  
Lo udness . . . . . . . . . .  good 
S u bjective q u a l i ty . . . . . . . . . . . . .  . 
Price (typical, inc. VAT) . .  . . .  . .  £21 when reviewed , now £ 1 6.95 
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Frequency response, IEC artificial ear (HD4 10-HD400 
should be identical) 

Hayden Laborator ies Ltd ,  Churchf ie ld Road, Cha l font SI Peter, Bucks S L9 9EW 
Tel Gerrards Cross 88447 

F u l ly re-tested in t h i s  i ssue ,  the moderate ly
p r i ced m ov i n g-co i l  H D420 is a re lat ive ly  
l i g htweigh t  mode l ,  at 1 40g.  The usua l  Senn
h e i se r  foam-c u s h i o n  ear pads a re h e re 
rep l aced by a be ige  ve l o u r  type fabr ic ,  and the 
u se of a soft  support headband separate f rom 
the tens ion band g ave a h igh leve l of wearer 
comfort. 

Spec i f ied at a n o m i n a l  600ohm i m pedance, 
the HD420 measu red c l ose to th is spec at 
530oh ms, and the sens i t i v i ty was good at 99d B 
l i near. Decent  sound l eve l s  were poss ib le ,  w i th  
sat i sfactory 3 .0% d i stort ion  at  40Hz,  and l ess 
t h an 0.1 %, 1 kHz. 

GENERAL DATA 
F req u e n cy response 1 00 H z-5kHz, rei . 500Hz 

(deviat i o n  from mean c u rve) . . . . . . . . . + 2.5dB,  - 2.5dB 
Freq u e n cy response overal l w i t h i n ± 5dB  

(dev iat ion f r om  mean c u rve) . . . . . . . . . . . . .  40Hz to 8kHz 
I mpedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530 ohms 
Sens i t iv i ty  for 2 .83V (vi a 330 o h ms for j ac k) at  

500 Hz; (eq u i valent  to 1 watt/8 o h m s) . . . . . . .  99d B i i n/ 1 0 1 d BA 
Connect i o n  and l ea d  le n gt h  . . . . . . . . . . . . . .  6 m m  jack,  3m 
Wei g h t  and comfort . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 40g , good 
Type . . . . . . . . . . . . . .  movi ng coi l ,  su pra-aural ,  open 
Sound i n s u l at ion  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l i t t l e  
Loudness . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g ood 
S u bj ect ive qua l i ty . . . . . . . . . . . . . . . . . . good 
Price (typical, inc. VAT) . . . . . . . . . . . . . . . . . . . £39 when rev1ewed, now £31 .95 The f req uency response looked as if i t  were 

d es i g ned for the I EC j i g  - perhaps i t  was ! 
More or less f l at f rom 70 Hz to 5kHz,  w i th  
re la t i ve ly  m i nor  dev iat i o n s  at  h i g her  f re
q uenc ies ,  the freq uency response extended to 
1 7kHz,  measur i ng  - 1 4d B  at 45Hz. In response ,1," 
terms at least the HD420 rated as one of the  1 
best . 

-·� 
1 li 

-r-'i..l 
R-Fort u nate ly, the  HD420 also received a h i g h  

rat i n g  on  aud i t ion ,  and was f e l t  to  be tona l ly  
we l l  ba lanced,  wi th  a w ide  s u bject ive f re
q uency range and g ood stereo representat ion .  
C l ar ity was  h i g h  and  co lorat ion  reasonab ly  
low, the  co lorat i o n  effects noted m a i n l y  

npri s i n g  a s l i g ht meta l l i c  effect wi th  some 
treb le u n eveness and m i l d  ' f i zz :  We had no 
hes i tat ion  i n  award i n g  t h i s  mode l  Best  Buy  
rat i n g  fo r  the second t i me around .  

T 
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Frequency response, IEC artificial ear, 'ideal' 
en velope dashed 



HD222 
H ayden Laboratories Ltd , Churchf ie ld  Road , Chalfont S t  Peter, Bucks SL9 9 EW 
Tel Gerrards Cross 88447 

u""l"''"u in response to strong 
public demand for a circum-aural sealed-back 
enclosed model, giving good noise isolation. The 
HD222 is therefore intended as an alternative to
the ' open' HD420, but unfortunately the

For a closed-back model the result was reason
able at the price, but fell below the open-back 
equivalent in terms of sound quality. 

GENERAL DATA 
Frequency response 1 00 Hz-5 kHz. rei 5 00 H z  

(deviation from m e a n  curve) . 
Frequency response overall within ± S d B  

(deviation from mean curve) . 
Impedance . 
Sensitivity for 2 . 8 3 V  (via 3 3 0  ohms for Jack) at 

500 Hz: (equivalent to I watt/8 ohms) 
Connection and lead length 
Weight and comfort 
Type 
Sound insulation 
Loudness . .  
Subjective quality. 
Price (typicaL inc VAT) . 

+4dB. -4dB 

. 60Hz to 6kHz 
essentially 5 5 0  ohms 

sound quality has been sacrificed in the process. l0dB ---. -'. - -·i-----' - " -- - � - - ---
- - �  Sooohei'<< '"dem"k or '" open '"' •mbient I �m � � I J � h"dphooe> wece jodged comfort• hie, " the h"d =��:_<, -f, = = Still relatively lightweight, these moving-coil I . • · • · - - - • - • • • - - · -

pads were quite soft and did not rely on excessive 
side pressure. As the low frequency performance 
was somewhat dependent on the quality of head 
sealing, the real-ear response proved better than 
the test rig, which in this instance must have been 
poorly sealed. 

Capable of providing good volume, the low 
frequency range could be driven to slight distortion 
under heavy bass inputs. The design objective was 
achieved in that the sound insulation was good, but 
the sensitivity was fairly low and would be 
inadequate for some tape decks, though satisfac
tory for most amplifiers. 

The response curves were none too promising, 
with lumpy characteristics on both curves, exhibit
ing prominence at 1 5 0Hz and 6 kHz with the 
output proving deficient at 2-3 kHz and above 
1 2kHz. Fortunately the subjective results were 
rather better than these measurements might have 
suggested, and a slightly above average score was 
obtained. The sound proved unfatiguing, but with 
impaired stereo ambience and a distant, almost 
'hollow' quality in the midrange, while an uneven 
frequency response was also demonstrated. 

Frequency response IEC artificial ear, ' ideal' e nvelope dashed 

20 Hl � 100 100 !m lk 1k 5< IOk 10k 

Frequency response real ear. ' ideal' envelope dashed 

H ayden Laboratories Ltd ,  C h u rchf ie ld  Road, Chalfont St Peter, Bucks SL9 9 EW 
Tel Gerrards Cross 88447 

Fo l l owi n g  t h e  s uccess of t h e i r  i nexpensive 
HD400!4 10 m o d e l s ,  t h i s  year Sen n h e i s e r  h ave 
i n t rod uced a n  even less costly d es i g n  ca l led 
t h e  HD40. We i g h i ng aro u n d  25% less than the 
HD400, these phones were i f  anyt h i n g  eve n 
more comfortab le .  l t  does seem, i n  fact,  t h at 
Sennhe iser  h ave s u c ceeded i n  cutt i n g  both 
wei g h t  a n d  cost of their  h ead phones with each 
s u ccessive m od e l ,  a l t h o u g h  at aro u n d  70g ,  
even t h e  HD40 does n o t  q u ite come i nto t h e  
u l t ra l i g htwe i g ht c l ass.  

Another movi ng-co i l  s u p ra-aural type,  they 
offered n eg l i g i b l e  iso lat ion of external  sounds.  
T h e i r  sens i t iv i ty was average at 96d B ,  with a 
t y p i c a l l y  h i g h  S e n n h e i s e r  i m p e d a n c e  o f  
550ohms.  Di stort i o n  w a s  a l i t t l e  w o r s e  t h a n  for  
t h e  4 10; we recorded 10% at 40Hz a n d  1 .3 %  at 
200 Hz, t h i s  red u c i n g  f i n a l l y  to a f i g u re of 
0 .07% at 1 kHz.  

worthy of reco m m e n d a t i o n .  

U pdate 
The recommendation of the H D40 was based on 
incorrect price information,  at  its typical price of  
£1 2.95 the HD40 reaches Best Buy status . 

GENERAL DATA 
Frequency response 1 00 H z-5kHz,  re i .  500Hz 

(deviat ion from mean cu rve) . . . . . . . . . . . . . .  + 6d B, - 6d8 
Frequency response overal l  w i th i n ± 5d8 

(deviat ion from mean c u rve) . . . . . . . . . . .  40Hz to 4kHz 
I m pedance . . . . . . . . . . . . . . . . . . . . . . . . . . . .  550 o h m s  
Sensit iv i ty f o r  2.83V (v i a  3 3 0  ohms f o r  jack) at 

500Hz; (eq uivalent to 1 watt/8 ohms) . . . . . . . .  96d B i i n/98dBA 
Connection and lead length . . . . . . . . . . _ . . . 6mm jack,  3 m  
W e i g h t  a n d  comfort . . . . . . . . . . . . . . . . . . . . . .  lOg , good 
Type . . . . . . . . . . . . . . . . . . . . . . .  moving co i l ,  su pra-aural ,  open 
Sound i nsulat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l i t t l e  
Loudness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f a i r l y  good 
Su bjective qua l i ty . . . . . . . . • . • . . . . • . . . . •  , . . . . . . . . .  average
Price (typical. inc. VAT) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ £ 1 2.95 

EC: -L-' -: 
The freq u e n cy res ponse was rat h e r  l u mpy _ 

w i t h  a h u m ped 1 50Hz ran g e ,  and t h e  l i near  I 
open m i d  to presence reg i o n  fol l owed by a r··· " _;-:f-l::i\.=-1 -:;-
treble h u m p  at 4-8kHz.  The response f e l l  off - :··. -:  - � -

q u ick ly  o u t s i d e  t h e  50Hz- 1 5k Hz l i m i t s .  - �c 
On a u d i t i o n  t h i s  e c o n o m y  h e a d p h o n e  -

scored an ' average' rat i n g .  Showing a touch of 
e x a g g e ra t e d  ' l o u d n e s s  c o n t r o l ', it  w a s  

1-----c-

considered a t r i f l e  boomy and t i zzy. A l t h o u g h  
q u i te g o o d  d etai l was present w i t h  moderate 
mid col orat i o n ,  t h e  treble sounded a bit 
forward and o u t  of perspective. Nonethe less ,  
a t  t h e  p r i c e  t h e  p e r f o r m a n c e  was a 
commendab le  one,  a n d  m akes t h e  HD40 

: I� 
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Sony MDR4T and MDR70T 
Sony (UK) Ltd ,  1 34 Regent Street , London W1 
Tel 01 -439 3874 

Sony MDR4 
A l t h o u g h  t h e  MDR3 i s  s t i l l  ava i l ab l e ,  i t  i s  in  
effect rep l aced by the new models  i n  the 
range.  The MDR4, i s  even l i g hter than the 
MDR 1 - by some 5g.  They also have red u ced 
earpad p res s u re,  offeri n g  wel l above average 
wearer comfort .  Posses s i n g  a s i m i lar  i m ped· 
a n ce to the MDR1 at 35o h m s ,  the '4 was a l i t t le  
m o re sens i t ive, meas u r i n g  a n  average of 98d B. 
I nterest i n g ly, low freq u ency d istort i o n  was 
g reater, with a poten t i a l l y  ser ious 30 % at 40 Hz, 
and st i l l  meas u r i n g  5.0 % ,  1 00Hz;  c l ear ly these 
phones c o u l d  not be d r iven too h a rd o n  bass
heavy mate r i a l .  Howeve r, m i d band d i sto rt i o n  
w a s  f i n e .  Freq uency res ponse w a s  not d i s s i m i 
lar  to t h e  ' 1 ,  but  i t  d i ffered i n  t h at t h e  b a s s  was 
a l i t t le  more extended and the ent i re treble was 
redu ced by several d B - whereas the ' 1  lay on 

tive Wa lkman) .  H i g he r  c om p l i a n c e  3 0 m m  
movi ng-co i l  d o m e  u n i ts  a re u sed t o  p rovide an 
extended freq u ency response,  t h e  ' 70 u s i ng a 
h i g h e r  eff i c i e n cy samar i u m  cobalt  magnet to 
a c h i eve g reater sens i t iv i ty. The MDR 70 in fact 
measu red a h i g h  1 05d B at a k i n d  53o h m s ,  a n d  
wo u l d  b o o s t  t h e  s o u n d  l eve l of  a port a b l e  
stereo m a n y  t i mes,  o r  m a k e  some l o w  o u t p u t  
h ead p h o n e  s oc kets c a p a b l e  of s u bsta n t i a l  
s o u n d  leve l s .  D i stort ion w a s  u nd e r  g ood 
contro l  meas u r i n g  5.0% at 40Hz and red u c i n g  
q u i c k l y  a t  h i g he r  freq uencies to l e s s  t h a n  0 . 1 % 
at 1 kHz.  F req u ency response was very g ood,  
w i t h  a sat i sfactory bass extens i o n  and a 
centra l  response t a i l o red to l i e  q u i te c losely 
wi t h i n  the ideal  envelope,  t h e  output m a i n ·  
ta i ned smooth ly to 1 6kHz.  

Rated g ood o n  a u d i t i o n  mi ld  c r i t i c i s ms were 
m ad e  of a ' p i nched'  effect in the mid w i t h  
s l i g h t  w i r i ness on st r i n g s  and a ' shy'  extreme 
bass,  a l t h o u g h  in g e n e ra l ,  bass l i nes we re 
sat i s fy i n g ly c lear. The balance was a touch 
d u l le d ,  a n d  yet t h e  treble was c lean a n d  we l l  
d eta i l ed - m a k i n g  t h e  MDR70 a c e rta i n  
can d i date f o r  strong reco m m e n d at i o n .  

G EN ERAL DATA: SONY M D R  70 
F requen cy response 1 00Hz-5kHz, rei . 500Hz 

(dev iat ion from mean c u rve) . . . . . . . . .  . 
Freq uency response overal l w i th i n ± 5d B  

+ 3dB,  - 3d B  

(deviat i on f r o m  m e a n  curve) . 60Hz to 1 5kHz 
I m pedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  53 ohms 
Sensi t iv i ty  for 2 .83V (vi a 330 ohms for jack) at  

500Hz;  (equ i valent to 1 watt/8 ohms) . . . . . .  1 05d B i i n/ 1 04dBA 
Con nect i o n  and lead length . . . . . . . . . . .  2 .5/6 m m  jack,  3m 
Wei g ht  and comfort . . . . . . . . . . . . . . . . . . . . . . . . .  60g , good 
Type . . . . . . . . . . . . . . . . . . . . . . .  movi ng coi l ,  su pra-aural ,  open 
Sound i n s u l at ion . . . . . . . . . . . . . . . . . . . . . . . . .  l i t t le 
Loud ness . . . . . . . . . . . . . . . .  very good 
Subject ive qua l i ty . . . . . . . . . . • . . . . . . . . . . .  good 
Price (typical ,  inc. VAT) MDR70 . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £29 
Price (typical ,  inc .  VAT) MDR4T . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . £ 1 7  

t '  s i d e  o f  t h e  i d  
t h e  ' 4  w a s  on the d u l l  s i d e .  

Except i n g  the low b a s s ,  a u d i t i o n i n g  p l aced I 
t h e  4 i n  t h e  ' above average' catego ry. Ton a l ly 

'!"' 
t h ese phones were wel l  bal anced with  a c lean,  
open and h i g h ly-detai l ed m i d band p lus f i ne 
treble art i c u lat i o n .  The stereo effect was good, 
and a l t h o u g h  the bass was u nd e n iab ly  def ic i -
e n t  and none too c lean w h e n  d r iven hard ,  the 
MDR4 n o netheless mer i ts  recommendati on .  

Sony M DR70 
The MDR70 is one of the m o re l ux u r i o u s  
p hones i n  the r a n g e  (the s i m i l a r  MRD50s a re 
s u p p l ied as standard w i t h  t h e  top l i ne Execu· 

20 Hz  50 1 00 200 500 IK 2K Sk 1 0K 20K 

Frequency response, lEG artificial ear, 'ideal '  
envelope dashed 

Sony (UK) Ltd ,  1 34 Regent St reet , London W1 
Tel 01 -439 3874 

Sony MDR1 , M DR4. M DRSO, M D R70 & M DRSO 

T h e  MDR3 was Sony's f i rst s u ccessf u l open 
u l t ra- l i g ht wei g ht head phone,  deve loped for  
u se w i t h  t h e  Wa lkman pers o n a l  stereo cas
sette p layer. l t  has now been j o i n e d  by a whole  
range of re lated mod e l s ,  one eve n smal ler  and 
l i g h ter t h a n  the MDR3, and seve ra l i n  t h e  
l u x u ry c l as s .  

A l l  t h e  models  i n  t h e  ra nge a re ' o p e n '  ty pes,  
u s i n g  t iny l i g ht we i g h t  caps u l es and soft foam 
earpads w h i c h  rest l i g ht l y  on t h e  ear  and g ive a 
h i g h  level  of wearer comfort .  A l l  come with  
2 .5m p lugs a n d  6mm adapters.  

which was very good for the pr ice.  A t o u c h  
' t h i n '  i n  b a l a n ce,  w i t h  d e f i c i e n t  b a s s  a n d  some 
h ardness o n  str i n g s ,  i t  was otherwise v e ry 
s moot h ,  deta i led a n d  open with  f i n e  stereo a n d  

a good t reb le  q u a l i ty A Best B u y  stat u s  i s  
c e rta i n l y  appropr iate here.  

GENERAL DATA 
F req uency respon se 1 00 H z-5kHz, rei . 500H z  

(deviat ion f r o m  m e a n  c u rve) . . + 6d B, - 6 d B  
Frequency response overal l w i th i n ±  5d B 

(deviat ion from mean curve) . . . . . . . . . . . . . .  1 1 0H z  to 4 . 5 k H z  
I m pedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 oh m s  
Sensit iv i ty f o r  2 .83V (vi a 330 o h m s  f o r  j ack) at 

500Hz; (eq u i valent  to 1 watt/8 ohms) . . . . . . . 95d B i i n/96d B A 
Con nect ion  and l ead l ength . . . . . . . . . . . 2.5/6mm j ack,  3 m  
Wei ght a n d  comfort . . . . . . . . . . . . . . . . . . . . . . . . . . .  30g , good  
Type . . . . . . . . . . . . . . . . . . . . . . .  movi ng coi l ,  su pra-aural ,  op en  
Sou n d  i ns u l at i on . . . . . . . . . . . . . . . . . . . .  l i t t l e  
Loudness . . . . . . . . . . . . . . . . . . . . . .  fa i r ly  good 

Offe r i n g  a savi n g  in cost ag a i n st the ear l ier  
M DR3, t h e  MDR1 we i g h s  a m i n i s c u l e  30g 
w i t h o u t  cord and in each t i ny d r i ve u n i t  
e m p l oy s  a 2 3 m m  d i a mete r p l ast i c  d o m e  
d i a p h rag m .  Sen s i t i v i ty was a l i t t l e  below 
averag e  at 95d B,  but  the i mpedance was a s  
spec i f i ed at 32o h m s .  S o m e  d i st o rt i o n  w a s  I 
e v i d e n t  at l o w  freq u e n c i e s ,  a n d  i n  fact r· 
d i st o rt i o n  measu red 1 0 %  at 40Hz b u t  red u c i n g  · 

to 0 . 1 % at 1 kHz - t h i s  f i g u re h o l d i n g  g ood 
over the rest of  the range. The freq uency 
res p o n s e  w a s  i m p e rfect ,  e s p ec i a l l y  w i t h  
regard to t h e  restr i cted bass, b u t  i t  s howed 
reasonably  good ag reement w i t h  the target 
c u rve and moreover was free of the u s u a l  
ragged peaks a n d  d i ps .  A t o l e r a b l e  h u m p  a t  
5 k H z  w a s  present ,  w h i l e  a t  t h e  b a s s  e n d ,  
res ponse fe l l  s w i f t l y  be low 1 00Hz.  

Su bj ect i ve qual i ty . . . . . . . . . . . . • . . . . • . . . . .  above average 
P r ice  (typical ,  i nc.  VAT) . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  £ 1 2  
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(/) 0) Sony MDR80T 
Sony ( U K) Ltd , 1 34 Regent Street, London W1 

Tel 01 -439 3874 

F i na l ly we come to t h e  top of the l i ne '80 w h i c h  
d i ffers i n  s ma l l  deta i l s  f r o m  the '70, we i g h t  
b e i n g  i nc reased b y  1 5g to 60g . I n  the dr ive u n i t  
a c o p p e r  c l ad a l u m i n i u m  voice coi l i s  em
p l oyed , with a h i g h-molec u l a r-we i g ht ( 1 2/lm 
t h i c k) 3 0 m m  d i a m e t e r  p l a s t i c- d o m e  d i a
p h ragm.  A stronger, a n g led caps u l e  swivel  
system was used , a n d  weari n g  comfort was 
u nd e n i ably g ood . 

As w i t h  t h e  '70, t h e  s e n s i t iv i ty was h i g h  at 
1 04dB,  and not s i g n i f i c a n t ly compromised by 
t h e  43ohm i m pedance.  D i stort i o n  was a l i t t le  
poorer, meas u r i n g  1 0. 0 %  at 40 Hz, and st i l l  
1 .5 %  a t  1 00Hz, b u t  i m p rovi n g  t o  less than 
0 . 1 % at 1 kHz. 

In our o p i n ion the f req u e n cy response was 
poorer than for the ' 70, w ith a 4d B h i g h  bass 
h u m p  appear i n g  at 1 80Hz,  wh i l e  the bass ro l l 
off was g reater below 1 00Hz and the l owe r 
p resence band depressed.  Treb le  response 
was l u mpy from 5kHz to 1 3kHz,  and fe l l  q u ick ly 
away above 1 4kHz. 

On aud i t ion  the '80 scored below the '70 but 
st i l l  meri ted an ' a bove average '  p l ac i n g .  Open 
a n d  c lean in the m i d ,  t h e  bass sou nded 
reasonably good, i t s  excess h e l p i n g  to cou nt
e ract the ' fo rward ' t re b l e .  Overa l l  the '80 was 
s l i g h t l y  too br ight  in an u n ba lanced manner 
b u t  i t  nonetheless possessed some s u bt l e  
q u a l i t ies,  and is  certai n l y  wel l  worth t ry i n g  -
t h e  strength of o u r  recommendat i o n ,  though ,  
i s  c l early moderated by pr ice ,  w h i c h  i s  h igh  
compared with others in  the range.  

G ENERAL DATA 
F req uency response 1 00Hz-5kHz, rei . 500Hz 

(deviat ion from mean curve) . . . . . . .  - . .  - . . . .  + Sd B, - 3dB 
Frequency response overal l  w i th i n ±  Sd B 

(deviat i o n  from mean cu rve) . . . . . . . . . . . . 70Hz to 1 4kHz 
I m pedance . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . 43 ohms 
Sensit iv i ty for 2.83V (vi a 330 ohms for j ack) at  

500Hz;  (eq u i valent to 1 wattf8 ohms) . . 1 04d B i i n/ 1 06dBA 
Connect ion and lead length . . . . . . . _ . . . . . .  2 .5/6mm j ack, 3m 
Weig ht and comfort . . . . . . . . . . . . . . . . . . . . . . . . . . .  70g ,  good 
Type . . . . . . . . . .  _ . . . . . . . . . . . .  movi ng coi l ,  su pra-aural ,  open 
Sound i nsulat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l i t t le 
Loud n ess _ . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . _ . .  very good 
S u bj ect i ve qual ity . . . . . . . . . . .  . . . . • . . . . .  above average 
Pr ice (typ i cal ,  inc .  VAT) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  £40 
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Frequency response, lEG artificial ear, 'ideal' 
en velope dashed 

W i l mex Ltd ,  Compton House, New Maiden,  Su rrey KT3 4DE 
Tel 01 -949 2545 

Costing some £ 1 30.00, this large headphone of 
open frame construction is related in concept to the 
even larger Sigma. It sits almost flat on the head, 
whereas the Sigma directs the sound at a more 
natural forward angle towards the ear, and in 
consequence the Lambda should and does sound 
brighter by comparison. An electrostatic model, 
two drive boxes are available, namely the SRD-X 
(£70.00) and the SRD-6 (£40 .00).  The 'X box 
may be powered by mains or battery ( eight ' C' 
cells), being fed via a standard jack plug, so it can 
therefore be used with portable equipment. It does 
however suffer from a limited dynamic range 
particularly at low frequencies, and in my view this 
is a serious weakness, although its bandwidth and 
fidelity are superior to the '6 at modest sound 
levels. It is also very sensitive, but a volume 
control is provided to take account of this. The 
SRD-6 is the standard self-powered transformer 
box, possessing a fine performance and allowing as 
much volume level as you could wish for, but it 
does require power amplifier connection. 

No sound insulation was provided, and the 
Lambda proved quite noisy for other room occu
pants. It was considered to be very comfortable, 
with the measured response curves exhibiting good 
correspondence with our targets, although the bass 
was not particularly extended, exhibiting a mild 
hump around 80- I OOHz. The real-ear curve 
suggested extra energy in the last two treble 
octaves, and this was confirmed on the listening 
tests, with surface noise sounding prominent as a 
result. 

The bass reproduction was slightly ' thick' but 
superior to that of the Sigma, while the overall 
fidelity was very fine. The qualities of openness, 
freedom from mid coloration transparency, and 
high musical detail were present in full measure, 
while the stereo presentation was better than 
almost all the models in the review save the Sigma 
( whose more natural frontal presentation was 
judged to be superior) . 

Aside from the upper brightness which a tone 
control c�mld easily correct, the sound was to such 
a good standard that recommendation was man
datory despite the price. Note that we preferred the 
cheaper SRD-6 adaptor box. 

GENERAL DATA 
Frequency response 1 00 Hz-5 kHz, rei 500Hz 

( deviation from mean curve) . . . . .  +3 dB, - 3 dB 
Frequency response overall within ±5dB 

( deviation from mean curve) . .  40Hz to 1 2kHz 
Impedance . I 0- 1 8( 1 6 )  ohms 
Sensitivity for 2 .83  V ( via  330 ohms for Jack) at 

500 Hz; ( equivalent to I watt/8 ohms) _ 
. 1 1 6dBiin/ 1 1 4dBA ( SRDX); ( 1 02 .5/ ! 00SRD-6 ! 

Connection and lead length . amplifier leads, 2 . 3 m  
Weight and comfort . . . 400g, very good 
Type . . electrostatic, circum-aural, open 
Sound insulation . . negligible 
Loudness . . SRD-6 good ( only fair SRD X) 
Subjective quality. . . . . .  very g()()(] 

Price (typica l .  inc V AT) £ 1 75 when tested. now £224 with new SRD7'

20 Hz 50 100 100 500 tk  
Frequency response IEC artificial ear,  ' ideal' envelope dashed 

Frequency re sponse real ear. ' ideal' envelope dashed 



Stax 
Wilmex Ltd , Compton House, New Maiden, Surrey KT3 4DE

Tel 0 1 -949 2545 

This headphone has already received some 
mention in the technical introduction in connection 
with the forward off-axis placement of its large 
electrostatic d iaphragms relative to the ear. Self
powered via a SRD6 transformer unit, the Sigmas 
proved quite insensitive, although 1 5-30 watt rated 
amplifiers were nonetheless ample. Despite their 
visual bulk, these over-the-ear phones were quite 
comfortable and they truthfully approximated to 
the term 'ear speakers'. 

-y:heir unconventional acoustic loading (a sort of 
open baffle radiator) could have caused measure
ment problems, but in practice this did not seem to 
be the case . On the artificial ear the response to 
! . 5kHz was smooth and free of major deviat ion, 
with the low frequency l imit set at about 30 Hz (this 
agrees with the subjective appraisal which also 
showed inaudible distortion at reasonable sound 
pressures .)  However, the 2-5 k Hz band was clearly 
depressed by some 7 d B  or so, before recovering 
towards 1 0kHz, the latter part somewhat exposed 
relative to the adjacent areas. Reasonable 
correlation was obtained on the Neumann head, 
though a bass hump was ind icated at 60 Hz and the 
shape was somewhat al tered in the 750Hz to 8 k H z  
range . 

Auditioning ranked th i s  model h ighly with some 
pane lists putting it above a l l  others by virtue of its 
spacious, coherent and am bient stereo, free of ear 
clamping mechanics. One or two other listeners 
however were aware of a tendency to bass lift and a 
mild fizz in the high treble ,  together with a trace of 
mid suckout. 

� Overall it was fe l t  that the SiKIIWs represented a 

significant advance in headphone design, and while 
they should be auditioned before purchase, they are 
nonetheless recommended. 

Update 
A new energiser, the SRD7 at £69, is now 
recommended for both these 'phones and the 
Lambdas . 

GENERAL DATA 
Frequency response 1 00Hz-5 kHz, rei .  500Hz 

(deviation from mean curve) . . . . . . . . . . . . . . . . . . . . . . .  +4dB, -9dB 
Frequency response overall within ±5dB, 

(deviation from mean curve) . . . . . . . . . . . . . . . . . . . . . .  28Hz to 2kHz 
Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 1 0  ohms min) 18 ohms 
Sensitivity for 2 .83V (via 3 30 ohms for Jack) at 

500Hz; (equivalent to I watt/8 ohms) . . . . . . . . . . . .  85dBlin/79dBA 
Connection and lead length . . . . . . . . . . . . . . . . . . . . . .  power unit, 2 .2m 
Weight and comfort . . . . . . . . . . . . . . . . . . .  approx 400 g, above average 
Type . . . . .  self-powered electrostatic, circum-aural, open 
Sound insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  little 
Loudness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  good 
Subjective quality. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  very good 
Price , (typical .  inc .  VAT) £250 whcn tested .  now £2H I wi th ncw SRD 
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Yamaha HP3 
Hi-Fi  Markets, Cousteau House, Greycaine Road, Watford, Herts. WD2 4SB 
Tel (0923) 27737 

This inexpensive headphone was heavier than it 
looked, and in comparison with the HP 1/2, its
headband resulted in greater ear pressure. Since 
the HP2 appears to employ the same innards, we 
feel that their improved wearer comfort could be 
worthwhile despite the slightly higher cost The 
HP series of headphones are all well made and 
finished, and use flat film diaphragms with spiral 
coils  of very low mass - a sort of magnetic film 
transducer. Of supra- aural design, the capsules are 
semi-open and provide only a little sound insula
tion. Their sensitivity was below average, and as a 
result some cassette decks may not drive these 
'phones to high volume levels. At high levels the 
sound exhibits negligible low frequency distortion, 
with a smooth and comparatively well-extended 
bass register. 

The frequency response of the HPJ showed 
some family resemblance to that of the previously 
reviewed HPJ , notably in its flat bass and mid 

less extension while the treble was not quite so 
airy. 

The HPJ s may be recommended, but we 
suspect that most purchasers would opt for the 
similar but more comfortable HP2 at ten pounds 
more. 

GENERAL DATA 
Frequency response 100Hz-5 kHz. rei 5 00 H z  

( deviation from mean curve) . 
Frequency response overall within ± 5 d B  

( dev iation from mean curve) . .  
Impedance . 
Sensitivity for 2 . 8 3 V  ( via 3 3 0  ohms for Jack) at 

5 00 H z: ( equivalent to I watt/8 ohms) . 
Connection and lead length 
Weight and comfort . 
Type . 
Sound insulation 
loudness . .  
Subjective quality . 
Price ( typical. inc VAT) . 

1
IOdB 
l v I I --d  

+2 dB. -4dB 

. 1 0 1 dBlin/97dBA 
. . .  jack, 2 . 4 m  
1 70g, average 

supra- aural. semi-open 
fair 

. good 
above average 

. £ 1 7  

'-.. J .  

5k IOk 20k 
Frequency response IEC artificial ear, • ideal' envelope dashed -·1 · -, .  � - · -r---· . .,..  

frequency range, with a suggestion of excess l � rf .f=C_j·'>s::.f --.. .J '· I 
around 1 kHz and then a smooth resonance-free IOdB 
but depressed treble. The result was equivalent to a j 
'-3 '  or so of treble cut setting on an amplifier tone 
control, and may therefore be corrected if so 
desired. 

The subjective performance resulted in an 
' above average' rating, which is fine at the price. 
The stereo presentation was good with the overall 
character relatively uncoloured, but with some 
dulling and with an impression of mid prominence; 
the effect was smooth and slightly ' shut-in'. 
Compared with the HPJ, the bass showed a little 

�· I
20 Hz 50 100 500 lk 2k  5k 

Frequency response real ear, ' ideal' envelope dashed 

. i . 
10k 2D< 
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Hi-F i  Markets, Cousteau House, Greycaine Road, Watfor<J., Herts WD2 4SB 
Tel (0923) 27737 

The HP1 head p h o nes we re i ntrod u ced seve ra l 
years ago now, q u i te so me t i me before t h e  
s uccess of the cu rrent breed of open l i g ht
we i g h t  mode l s ,  and in t h e i r  t i me t h ey set a new 
stand ard for s moot h ness,  bass c o lorat i o n ,  
comfort and v isua l  des i g n .  Stro n g l y  recom
mended in p revious i ssues,  the HP1 has been 
f u l ly re-tested t h i s  t i me rou n d ,  for i t  i s  a l ways 
i nstructive to re-eva l u ate earl ier  t re n d-sette rs 
in the l i g h t  of new deve l o p ments.  

Sti l l  rated as ' fa i r ly good' on comfort ,  the 
HP1 's 250g we i g h t  nonetheless seemed a l i t t le  
heavy now.  The dr ive u n i t  pr i n c i p l e  used i s  
orthod y n a m i c  - the magnet ical ly-dr iven t h i n
f i l m  d i a p h r a g m  r e s e m b l e s  t h at of a n  
e l e c t r o s t a t i c  a l t h o u g h  n o t d r i v e n  b y  
e lectrostat i c  forces. The earpads are s u p ra
a u ra l  and sem i-open ,  with  some i so lat ion  of 
external  sounds and o n l y  moderate sound 
l eakage f rom the capsu les .  

Easy to d r ive,  and posses s i n g  a 1 40oh m  i m
pedance of g reat u n i formity, the sens i t iv i ty 
was h i g h  at 1 02d B.  These phones can be d riven 
to even d a n g e ro u s l y h i g h  l eve l s  w i t h o u t  
d i stort i o n ,  and l ow-freq uency power h a nd l i n g  
was part i c u l ar ly g ood - t h i s  i s  s h own b y  t h e  
0.25 %  d i stort ion  recorded a t  40Hz w h i l e  by 
1 k Hz the f i g u re had f a l l e n  we l l  below 0. 1 % .  

The meas u red freq uency response con
f i rmed o u r  deve l o p i n g  awareness of the tonal 
balance of t h i s  mode l ,  namely that i t  posses
sed a rather  d u l l  and depressed treble -
noticeably so by comparison wi th  the l atest 

d e s i g n s .  The c ha racter ist ic  was genera l ly very 
smoot h ,  the w h o l e  t reb le  reg i o n  1 .5- 1 5k H z  was 
d e p ressed by up to 5-8d B .  

O n  a u d i t i o n  f o r  t h i s  i s s u e  t h e  H P 1  
n o netheless st i l l  m a n aged t o  att a i n  a n  ' a bove 
average'  rat i n g  - suff ic ient  to earn it a 
recommendat i o n ,  but  no longer  merit i n g  Best 
Buy stat u s .  The m i d ra n g e  cou l d  sound o p p res
s i ve with  a t h i c ke n ed q u a l i ty, but the treble 
was s mooth and deta i l e d ,  i f  d e p ressed . On the 
whole the HP1 p rovided g ood stereo, with  the 
bass part i c u l a r l y  c lean a n d  wel l extended.  

G EN ERAL DATA 
F requency response 1 00Hz-5kHz, rei . 500H z  

(deviat i o n  f r o m  mean cu rve) . . . . . . . . . . . + 2dB, - BdB 
Frequency response overal l  with i n ± 5d B  

(deviat ion from mean curve) . . . . . . . . . . . . . . . .  20Hz to 8kHz 
I m pedance . . . . . . . . . . . . . . . . . . . . . 1 40 ohms 
Sensit iv ity for 2.83V (v ia 330 ohms for j ack) at 

500Hz; (eq u i valent to 1 watt/8 ohms) . . . . . . .  1 02d B i i n/98d BA 
Connect ion and l ead length . . . . . . . . . . . .  6mm jack, 2.5m 
Wei g ht and comfort . . . . . . . . . . . . . . . . . . . . . . . . .  250g , average 
Type . . . . . . . . . . . . . . . . .  orthodynamic,  su pra-aural , semi-open 
Sound insu lat ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  some 
Loudness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g ood 
Subject i ve qual i ty . . . . . . . . . . . . . . . . . . . . . . . above average 
Price (typi cal ,  inc. VAT) . . .  . . . . . . . . . . . . . . . . . . . . . .  £37 
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South East 
Audio 

N AKAM I H I  2 x7 

R E CO M M E N D E D  SYST E M :  

L I N N  L P 1 2/ LVX/S U P EX 1  OO E 
A& R « H EY B R O O K  H B2 
1 4  Stat i o n  Road,  Eg h a m, 

S u rrey TW2 0 9 L F  
Te l e p h o n e  Eg h a m  (0 7 84) 3 5 0 3 6 .  

I H I- F I M A R K ETS D EA L E R  I 

Technics Thorens 

Goldring Linn 

Shure Supex 

Celestion 

Sugden ARC B&W Harbeth KEF 
NAD Nytech Revox Rogers Spendor .... _ 

A&R Cambridge 

B R I T I S H  J APAN ESJ: 

A M E M B E R  
ROU N D  EARTH SOC I ETY 

T U R N T A 8 L E S 
LOG I C  D M 1  0 1 , WA L K E R ,  A R I STO N ,  
T H O R E N S, OAK, R OYC E ,  SAN S U I ,  

ST D,  H EY B ROO K, D U A L  

A M P  L I F  I E R  S 
MYST, H A F L E R , QUAD, Q U A N T U M ,  

C R I M SO N ,  S U G D E N ,  S O N DEX,  N AD,  
TE C H N I CS, SAN S U I 

S P E A K E R S 
H EY B ROO K ,  CAST L E ,  

M O N ITO R  AU D I O ,  I M F, S P E N DO R ,  
A R ,  BOSTO N ,  K E F, A L L I S O N ,  KO R D, 

YO R KS H I R E  H I- F I 
L I ST E N  I N  O U R  N EW D E M O  ROO M 

ffi1 M o o rg ate 1!!AJ Aco u st i c s  Li m ited
S P E C I ALIST H I- F I 

2 W E STGAT E ,  ROTH E R H A M  S60 1 A P  
Te l e p h o n e :  0 7 0 9  7066 

1 99 



SUGDEN

2 00 

H I - F I  PRO D U CTS F O R  YO U R  
L I STE N I N G PLEAS U R E  

N EW PRODUCTS TO MEET YOUR PRESENT 
AND FUTURE A UDIO REQUIREMENTS 

ASS 
I nteg rated Stereo 
Ampl if ier  
80 watts/ c h a n n e l  

P1 2S 
M osfet 
Powe red 
a m p l i f iers 2 -
i n d iv idua l  1 5 0 
watts/ u n it 
Supplied as one 
unit for display 
simply uncoupled 
for positioning 
adjacen t to 
speakers. 

ALSO AVA I LA B L E  

C1 2S 
Pre Amp/ Control  
U n it with extensive 
fac i l i t i es .  

A28 I nteg rated 35 watts/ c h a n nel  
A48 I nteg rated 50 watts/c h a n n e l  
M atc h i n g  FM Tuners 
H A M C  H ead Amp M ov i n g  Coi l 

For f u rther  deta i ls of p rod u cts with 
the Superb Sugden Sound contact 
J .  E .  S U G D E N  & CO . LTD .  
VALLEY WO R KS . STATI O N  LAN E . H EC K M O N OWI K E  

WEST YO R KS H I R E . W F1 6 ON F . E N G LA N D  

Telephone:  H eckmondwike 0924 404088/9. 
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A.  T. Labs 
442-444 Cra n brook Rd 
Ga nts H i l l ,  l lford 

Audio T 

Essex 
01-518 091 5  

190 West E n d  La ne 
London,  
N W6 
01-794 7848 

Phone now for a demonstration of the Basik LV. X 
or a ny other of the L I N N  prod ucts. 
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GLOSSARY
A B R: Aux i l i ary bass rad i ator;  a ref lex type 
bass- load i n g  for l o u dspeaker systems,  
wh ich  uses a speaker- l i ke 'cone'  w i thout  
motor, i n stead of a port. 
AM: A m p l i tude mod u l ated; see ' M ed i u m  
Wave'. 
Acoustic breakthrough: Sound that gets 
i nto the t u rntab le and hence the cartr idge 
from the  a i r  and thereby creates a r isk of 
acoust ic  feedback (see separate entry). 
Acoustic feedback: If any sound  in the 
room can f i nd  i ts way th rough  the body of  
the record deck to the cartr idge sty l us ,  
then that sound  w i l l  be reproduced from 
the loudspeakers, a long  with the wanted 
programme materia l .  I f  too much of th is  
sound  f rom the  loudspeakers i s  p icked u p  
b y  t h e  cartr idge i n  t h i s  way t h e n  a v ic ious 
c i rc le  of acoust ic  feedback w i l l  be created. 
Active: Speaker systems wh ich  conta in  
e lectron i c  crossovers and where the  d rive 
u n its are con nected d i rect l y  to power 
amp l i f i ers. 
Alignment protractor: A device used to 
m i n i m ise the  lateral t rack ing  error of a 
cartr idge/arm com b inat ion .  
Amplitude: Size or mag n i t ude;  hence the  
a m p l i t u d e/fre q u e n cy res p o n se ,  k n o w n  
n o r m a l l y  s i m p l y  a s  t h e  f r e q u e n c y  
response, wh ich  d escri bes the relat ive 
l o u d ness of t h e  system at d i fferen t  
freq uenc ies w i th  a constant i n put  vo ltage. 
Anechoic: Without  echo; a spec ia l  room or  
'chamber' w i th  th ick  sound absorb ing  
m ater i a l s  o n  a l l  s u rfaces to p reve n t  
ref lect ions .  
Arm mass:  More accurately ca l l ed effective 
arm mass, because it is not the  weight  of 
the arm on a pa i r  of scales. lt is the mass of 
the arm and cartr idge com b inat ion  that 
appears to be concentrated at,  and thus  
fe l t  by, the  sty lus  t i p  wh ich  is  track ing  a 
record g roove. There is not h i n g  i n herent ly  
good or bad about  arms with  l i ght  or heavy 
effect ive mass; what matters is the manner  
and choice of the i r  comb i nat ion w i th  
cartr idges of d i fferent  com p l iance and the 
low freq uency resonance prod uced by 
such combi nat ion .  
Azi m uth:  With  reference to tape and 
cassette recorders, the  a l i g n ment of head 
gap to tape path .  
Balance: 1 )  The overa l l  relat ive loudness 
perceived at d i fferent freq uenc ies (eg bass, 
treble) 2) the accu racy of the match 
between the two channe ls  of a stereo 
t ransducer (eg cartr idge or head phone).  
Bandwidth: A range of freq uencies with 
presu med defined u p per and lower l i m its.  
B a s s :  Lower  p a rt o f  t h e  f req u e n c y  
spectrum,  typ ica l l y  be low 1 50 Hz. 
Belt drive: The motor has i ts rotat iona l  
speed geared down to the req u i red p latter 
speed (33% rpm for LP d iscs) by a rubber or
s i m i lar  res i l ient  belt wh ich  runs round  a 
smal l p u l ley on the motor shaft and a large 
p u l l ey attached to or part of the p latter. 
Bextrene: A p l ast ics mater ia l  freq uent ly  
used for  bass and m i d range cones. 
B i a s :  ( turn t a b le/a rm s) B e c a u s e  t h e  
cartr idge o n  a p ivota l  arm i s  be i n g  d rawn 
across the record su rface by the sty l us  
track ing  a t  an ang le  offset from the p ivots ,  
g roove fr ict ion prod uces an i m ba lance of  
l ateral force. B i as is  the app l i cat ion  of a 
com pensatory l ateral force act i ng  i n  the 
opposite d i rect ion .
B i a s :  (tape) Th is  refers to a h igh freq uency 
cu rrent pass ing  th rough  the record head 
w h i c h  a l l ows the a u d i o  c u rrent  a lso  
pass ing  th rough  the head to prod uce 
reasonab ly  l i near magnet isat ion  of the 

t a p e  at  a l l  l eve l s  p e r m i t t e d  by t h e  
comb i nat ion o f  each mach ine  w i t h  t h e  
tape. T h e  lowest l evel of  b ias is  req u i red for 
ferr ic cassettes, a s l i gh t l y  h i g her one for 
ferr ichrome, an  even h i g her  one for chrome 
or  pseudoch rome, and the  h i ghest for
meta l .  
Binaural :  Closed system record i n g/rep lay 
techn ique  us ing  h eadphones and ' d u m my 
head' m i crophones. 
Bituminous damping: A cabi net damp ing  
techn ique  whereby heavy i mpregnated felt  
pads are attached to the i nternal  cabi net 
su rfaces. 
Bottoming: The sty l us  scrap i n g  on  the 
d istorted rou nded bottom of the  g roove 
d u e  to i n correct sty lus  geometry. 
Cantilever: The t h i n  rod or t u be that 
con nects the sty l us  to the  armat u re and 
hence that cartr idge body. 
Capacita nce: An e lement  of e lectr ica l  
i mpedance that is  part i cu lar ly i m portant 
when match i n g  p ickup cart r idge,  arm leads 
and a m p l i f ie r  i n put  c h aracter ist ics to 
ach i eve a f lat freq uency response from 
d iscs. 
Clipping: This is  reached when a c i rcu i t  is 
over loaded and overd riven ,  resu l t i ng  in bad 
w a v e f o r m  d i s t o r t i o n  a n d  a u d i b l y  
u n p l easant effects. 
C o l o ra t i o n :  A g e n e r a l  te rm u sed t o  
descr ibe the  a u d i b l e  effects o f  d istort ions,  
part i c u l ar ly  i n  loudspeakers and record 
p l ayers. These are usua l l y  caused by 
freq uency response i rreg u lar i t ies and/or 
resonances. 
C o m p a t i b i l i t y :  T h e  s e l e c t i o n  o f  
i nterdependent components t o  ach ieve 
o pt i m u m  system performance;  notab ly
arm/cartr idge mass/comp l iance match i ng ,  
cartr idge e lectr ical  load i n g ,  or headphone 
compat i b i l i ty w i th  amp l i f i ers. 
Compliance: A measure of the spr in g i ness 
of the cant i l ever/armat u re seen from the 
sty lus ,  expressed i n  comp l i ance u n its (cu), 
where 1 cu  = 1 Q - 6  cm/dyne.  
Crossover: An e lectr ica l  c i rcu i t  wh ich  uses 
combinat ions of i n ductors, capacitors and 
res i stors to d iv ide the s igna l  f rom the  
power amp i nto the requ i red freq uency 
bands and wi th  any necessary equ a l i sat ion 
for  feed i n g  to the i n d iv idua l  d rive- u n its of  
the speaker system. 
Crosstalk: The leakage from one  channel  to 
the other i n  a two channe l  stereo system .  
Cutter: Mechan ism used to cut  recorded 
s igna l  onto lacquer master; consists of 
t u rntab le ,  l athe ,  cutt i n g  head, cutt i n g  and 
servo amps. 
DIN: German standards body, respons ib le  
amongst o ther  th i ngs  for  a pop u lar  range 
of  s t a n d a r d p l u g s  a n d  s o c k e t
spec i f i cat ions.  
D a m p i n g :  A m e a n s  of c o n t ro l l i n g  
res o n a n ces by means  of a res i s t i ve 
m e d i u m  ( e l e c t r i c a l ,  m e c h a n i c a l ,  o r  
acoust ic  depen d i ng o n  s i tuat ion) .  
Decibel (d B): A logar i th m i c  unit  that i s  con
ven ient  for expressi n g  rat ios that span a 
w ide range  on a l i near scale .  For s i m p l ic i ty 
i t  can be regarded as a measure of re lat ive 
loudness. 
Direct drive: This type of t u rntab le motor 
has one mov ing  part, the p latter/centre 
sp ind le .  The other part of t he  motor is f ixed 
to the chassis or p l i nth .  
Distortion: Litera l l y  t h i s  can mean  any  
deviat ion from the ori g i na l ,  but usua l ly  
r e f e r s  to  h a r m o n i c  r a t h e r  t h a n  
i n termod u l a t i o n  d i stort i o n s  w h e n  not  
spec i f ied .  
Dolby processing a n d  deprocessing: Th is  

refers to changes i n t roduced i n  record i n g  
and p l ayback i n  order to ach i eve noise 
reduct ion .  
D o p i n g :  A t e c h i q u e  i n v o l v i n g  t h e  
app l i cat ion of damp ing  t o  a loudspeaker 
dr iver cone in order to assist i n  contro l l i ng 
resonances. 
Downforce: The weight ,  measured at the  
sty lus ,  wh ich  ho lds i t  down i n  the groove. 
Drive unit (Driver): The term used to 
d i st i n g u ish  the  loudspeaker u n it i tse lf ,  be it 
bass, m id range,  treb le or  fu l l range i n  
a p p l i c a t i o n ,  f r o m  t h e  c o m p l e t e  
loudspeaker system wh ich  combi nes d rive 
u n its ,  cabinet and crossover i nto a total  
desig n .  
Dropo u t s :  M o m e n t a ry  red u c t i o n s  o f  
p r o g ra m m e  l eve l  d u e  t o  i n ad e q u at e  
h e a d / t a p e  c o n t act  c a u s e d  by  o x i d e  
part i c les shed d i n g  off the  tape onto the 
head g a p ,  or  i n ad e q u a c i es in  t a p e  
transport or tape. 
Dynamic range: The rat io  i n  d Bs between 
t h e  q u i e t e s t  s o u n d  t h a t c a n  b e  
successfu l ly recorded and the  loudest 
wh ich  can be accepted without  ser ious 
d i stort ion  on  an average programme. 
Effective mass: The i nert ia, or  mass
contro l led res istance to movement ,  of a 
device, part i c u lar ly  i m portant  w i th  regard 
to tonearms. 
Efficiency: The amount of acoust i c  power 
de l i vered for a g iven e lectr ical  i n put  power. 
Electret: Effect ive ly a permanent ly  charged 
capacitor, i t  i s  used as the  transduc ing  
e l e m e n t  i n  c e rt a i n  c a rt r i d g e s  a n d  
headphones.  
Electrostatic:  A pr i n c i p l e  e m p l oyed in  
some h eadphone t ransducers us ing stat i c  
e lectr ic i ty effects to set u p  a po laris ing  
f i e l d  w i t h i n  w h i c h  t h e  m o d u l a t e d  
transducer med i u m  moves. 
Elliptical stylus: A spec ia l l y  shaped sty lus  
prof i l e  that makes the ' p l an  view' rad i u s  
a l o n g  the l e n g t h  of the g roove smal ler  t h a n  
the 'e levat ion view' contact rad ius  viewed 
from the front .  
E q u a l isat ion:  (genera l) The  d e l i berate 
m o d i f i ca t i o n  o f  f req u e n cy res p o n se ,  
u s u a l l y  i n  response to som e  eng i neeri ng  
l i m i tat ion  or  def ic iency. 
Equ a lisation: (tape) This  refers to the 
necessary change i n  frequency response 
requ i red of an amp l i f ier  so that an overa l l  
f l at freq uency response i s  obta ined from a 
tape med i u m .  Eq ua l i sat ion is req u i red both 
on record and rep lay. Any tape recorded on  
a good cassette recorder shou ld  have the  
same i nh erent response when p layed back 
o n  another correct ly  set up mac h i ne ,  s i nce 
a l l  p l ayback equ a l i sat ions shou ld  h ave 
been standardised. These standards are 
norma l l y  specif ied by the  t i me constants of 
the c i rcu i ts i nvolved , eg 70�-ts or 1 20�-ts (see 
' M icroseconds') .  
FM: Frequency mod u lated;  often used to 
descr ibe  rad i o  t ra n s m i s s i o n s  of h i g h  
f ide l i ty potent ia l .  
Farad: Measure of capacitance. 
Ferrite rod: A short rod type aer ia l  used for 
A M  recept ion ;  may be f i tted i nterna l ly or 
externa l l y  to tu ner or receiver. 
Ferro-f luid:  A magnet ic  f l u i d  wh ich is  
i n t roduced i nto the  voice-coi l  gap  to 
prov ide damp ing  and/or improved coo l i n g .  
Filter: A c i rcu i t  (normal ly) used to restr ict 
the bandwidth of a system; may be f ixed or 
switchable .  
Frequency range or spectrum: Can refer to 
any part i cu lar group of frequencies, but 
common ly  app l i ed to the aud ib le  band 
from 20 to 20,000 cyc l es per second (Hz), 
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extend i n g  from the deepest bass to the  
h i g hest aud ib le  harmon ics .  
Frequency response: The var iat io n  i n  
output  over a f req uency range, part i cu lar ly
of a transd ucer;  can be expressed as a 
range w i th  decibel  l i m its ,  or dep icted 
graph ica l ly. 
Hz (Hertz): 1 Hz = 1 cyc le  per second  and i s  
a measu re of freq uency wh ich  corresponds 
to m us ica l  p i tch (the h i g her the  frequency 
the  h igher  the p i tch . )  
H F: High freq uency. 
H a rmonic:  H a r m o n i c s  are t h e  w h o l e  
n u m ber  m u l t i p les of a base f req uency 
cal led the  fundamental. 
H a rmonic d i stort i o n :  The  ad d i t i o n  of 
u nwanted harmon ics  to a s igna l .  
H u m :  A low frequency i nterferi ng  sound  
p rod uced by  break-t hrough or  i nterference 
from mains wir ing or c i rcu i t ry. 
I H F: Amer ican I nst i tute of H ig h  F ide l ity, an 
i mportant standards body. 
I EC: An i nternat iona l  standards body. 
I m pedance: Meas u re of res i stance (and 
reactance) i n  a l ternat i n g  ( i e  aud io) s igna ls; 
t h i s  i s  of some i m portance i n  the compat i 
b i l i ty of both cart r idges and head phones 
wi th  amp l i f iers.  For conven ience's sake is  
measu red i n  ohms.  
I ntegration: Used to descr i be the  success 
with wh ich  the output  from two d rive u n i ts  
com bine to g ive smooth output  t h rough  the  
crossover reg ion .  
lntermod ua ltion (I M): A form of d i stort ion  
ar i s i ng  f rom two or  more s igna ls  prod uc ing  
non-harmon ic  s igna ls  t hat correspond to 
t h e  s u m  or d i f f e r e n c e  o f  t h e  t w o  
freq uenc ies .  
Kilo (k): pref ix mean ing  one thousand.  
LED: L ight  Emitt i n g  D iode;  an i nd i cator 
l i ght .  
LF: Low freq uency. 
L a t e ra l f r i c t i o n :  T h e  r e s i s t a n c e  t o  
move m e n t  o f  a n  a r m  a n d  c a rt r i d g e  
comb i nat ion i n  t h e  hor izonta l  p lane ( ie  
across a record), caused by f r ict ion in  i ts  
bear ings .  
Linear: A t ransducer  that p rod uces an 
output that exact ly port rays i ts i nput  over 
the req u i red operat i n g  range is descr i bed 
as l i near, and is hence d i stort ion  free. 
Hence a lso non l i near i t ies (d i stort ions) .  
Line-contact: A spec ia l  sty l us  p rof i l e  that 
extends the e l l i pse, i ncreas i n g  contact 
length up and down the sides of the  
g roove. 
Load or loading: The i m pedance ( i nc l ud i ng  
res is t i ve and react ive components ,  i e  
ohms, m H ,  p F) seen b y  o n e  component
l o o k i n g  b a c k  to i t s  i n t e r c o n n e c t e d  
component ; o f  i m portance i n  compat i b i l i ty 
of cart ri dge/amp,  and amp/headphone.  
' Loudness': An eq u a l i sat ion c i rcu i t  fre
q uency switchable on amp l i f i ers wh ich  i s  
des igned to compensate f o r  presumed 
heari ng  c haracterist ics at low l isten i ng  
leve ls  by boost i n g  bass and t reb le .  
M O L: M ax i m u m  operat i ng  l evel of tape 
norma l l y  referri ng to 5 %  d i stort ion  of 
31 5Hz or 3 . 1 5kHz.  
Medium wave: An A M  t ransm iss ion band 
i ncapable of h i g h  f ide l i ty s i g na ls .  
Micro· (j.l): Pref i x  for  u n i ts  mean ing  one 
m i l l ionth  of .  
M icroseconds (j.ls): The t ime constant  of a 
res istor capacitor comb i nat ion i nvo lv ing  a 
freq uency reponse change (eq u a l i sat ion) .  
Midrange, M idband: The central  part of the 
aud ib le  freq uency range where the ear is 
most sens i t ive. 
Mil l i ·  (m): Prefix for u n i ts  mean i n g  one 
thousandth of. 

Modulation: The aud io  s igna l  i s  ' stored'  by 
means of mod u l at ions  w i t h i n  a med i u m ,  eg 
the 'w igg les'  in the g roove of a p l ast ic  d isc,  
or the  magnetic cod ing  on  a tape. 
Modulation noise: An add i t iona l  no ise 
added to tape no ise,  wh ich  i ncreases w i th  
the  deg ree of mod u l at ion  of the  tape, 
caused by the propert ies of the magnet i c  
coat i n g .  Th is  no ise has most  of i ts  energy 
near the mod u l at ion  freq uency (causatory 
tone) .  
Moving-coi l :  A t ransducer  (eg cartr idge or  
head phone) where the  s i g na l  i s  generated 
by the movement of a coi l  w it h i n  a 
magnet ic f ie ld .  
Moving magnet: The most  common form of  
cartr idge transduct ion ,  where the mag net 
moves w h i l e  the co i l s  are held re l at ively 
stat ionary. 
M u ltiplex f i lter (M PX): A c i rcu i t  wh ich  
i n t r o d u c e s  s e v e r e  a t t e n u a t i o n  at  
s u p e rs o n i c  f req u e n c i e s  t o  d e c re a s e  
i nterference encountered w i t h  the output  
f rom some stereo FM t u ners.  
Nano (n): Pref ix mean i n g  a thousandth of a 
m i l l ionth  of. 
Noise: Random u nwanted low l evel s igna ls .  
Noise modulation: An u n welcome breath
ing effect t hat can be heard on  some 
programme materi a l ,  produced by poor 
noise red uct ion systems, o r  c i rc u i ts .  
Octave:  Two-to-one  rat i o  of  p i t c h  or 
freq uency. 
Offset angle: The ang le  measu red between 
the centre l i n e  of the p ickup  cart ridge and 
the l ine which jo ins sty l u s  and arm p ivot 
po int .  
Ohm: Uni t  of e lectr ica l  i m pedance ( in 
c l u d i n g  reactance) or  res istance;  a lso  
koh m ,  where 1 kohm = 1 ,000 ohms.  
Overh a n g :  T h e  extent  to  w h i c h  t h e  
cart ridge sty l us  extends beyond t h e  centre 
of the p l atter is cr i t ica l ,  and  contro l led by 
fore and aft adj ustment of the cart r idge on 
the  arm. 
Passive: The most common type of system,  
where d r ivers and crossover are d r iven 
from a s i n g l e  power amp l i f i er. 
Peak recording level: A l evel above wh ich  
d i s t o r t i o n  b e c o m e s  a p p a r e n t .  T h i s  
d i stort ion  i s  i n t rod uced when the  oxide 
p a r t i c l e s  a l m o s t  r e a c h  m a g n e t i c  
satu rat ion ,  and thus  w i l l  accept n o  more 
leve l .  
P h o n o :  T h e  m o s t  c o m m o n l y  u s e d  
p l u g / s o c k e t  c o m b i n a t i o n  i n  a u d i o  
components .  
Pico (p): Pref ix  mean i n g  one m i l l ionth  of a 
m i l l ionth  of. 
Port: An open i n g  in a cabi net wh ich  is 
t u ned to character ist ics of  the bass d r iver 
and the enc losure vo l u m e  to prov ide reflex 
type bass- load i ng .  
Power amplifier: The part of an amp l i f ier  
t h a t p r o v i d e s  p o w e r  to d r i v e  t h e  
loudspeakers;  u s u a l ly i ntegrated,  i t  i s  
somet i mes a separate component .  
Pre-amplif ier: The part of an  amp l i f ier  that 
accepts the i n put s i g na ls ,  sorts them, 
app l ies any necessary equa l i sat ion ,  and 
then passes the  s igna l  to the (normal ly 
i ntegral )  power amp l i f iers.  
Presence: A qua l ity of forward ness or  im
med i acy i n  a sound ba lance, genera l l y  re· 
l at e d  to a n  u p p e r- m i d d l e  f req u e n cy 
response boost. 
Print-through: A pre· or  post-echo of a loud 
s igna l  c reated by mag net i sat ion occur ing  
f rom one l ayer to adjacent l ayer after the  
tape  has spooled or been recorded. 
Q: A meas u re of the mag n i tude and shape 
of a resonance; the  h i g her the  0, the 

sharper and more severe i n  ampl i tude the  
resonance. 
Reflex: A system of bass load i n g  (us ing  
port o r  A B R) wh ich  of fe rs  i m p roved 
eff ic iency and bass power h an d l i ng at the 
expense of subson ic  contro l  compared to a 
sealed box. 
Rumble: The low or med i u m  frequency 
sound  prod u ced mec h a n i ca l l y  by any 
movi n g  parts i n  a t u rntable ,  ma in l y  the  
motor and p latter bear ings .  
Sensitivity: The vo l u m e  of sou nd  output  for 
a spec i f ic  e lectr ica l  voltage i n put .  
Separation: As between the  two channe ls  
of a stereo p ickup ;  see crosstalk. 
Shibata: A spec ia l  sty l u s  extend ing  the 
e l l i pt ica l  to a ' l i ne-contact '  type of prof i le .  
Side-thrust: A force act i n g  on  cartr idges i n  
p ivoted ( i e  not para l le l  t rack i ng) arms,  due  
to the sty l us/vi ny l  ' f r ict ion '  act i ng  a long  the 
l i ne of the offset ang le ;  hence b ias or  s ide
th rust compensat ion.  
Signal-to-noise, signal/noise, S/N :  The d i f· 
ference i n  total output  when an app l ied 
s igna l  i s  removed . 
Stylus: The spec ia l l y  shaped p iece of 
d iamond i n  contact w i th  the g roove and 
connected to the  cant i l ever. 
Subsonic: Below the  aud i b le  range, ie  
be low 20Hz. 
Square wave: A s igna l  which cons ists  of a 
fundamenta l  p l u s  a (theoret ica l ly  i n f i n ite) 
ser ies of odd (3rd , 5th etc) harmon ics i n  a 
prec i se phase and amp l i tude relat ionsh ip .  
l t  i s  u s ef u l  fo r  exa m i n i n g  t r a n s i e n t  
performance, symmetry, resonance control  
and ' r i n g i ng ' .  
T H D: Tota l  harmon ic  d i stort ion .  
Tracing: The fol lowi ng  of the g roove modu
lat ions by the  sty l us;  hence for examp le  
t rac i ng  d i stort ion ,  caused by the  i nab i l i ty 
of a spher ica l  sty l us  to t race the h i g h  
frequency i n ner g rooves on  a d isc.  
Trackabil ity: The abi l i ty of the  cart r idge to 
cope with la rge amp l i t ude mod u lat ions  (or 
of the arm and cart r idge to fo l low the 
g roove itself properly) .  
Tracking error: The d iscrepancy between 
the t ru ly  tangent ia l  ang le  at wh ich  a record 
is cut  and the s l i ght ly  off-tangent ia l  ang le  
at wh ich  i t  i s  t racked by a sty l us  on a 
p ivoted arm d u ri n g  some parts of the  arm's 
t rave l .  
Transient: S igna l  of very short d u rat ion .  
T r a n s m i s s i o n  l i n e :  C o m p l e x i n  
construct ion and hence fa i r ly  u ncommon,  
th is  bass- load i n g  tech n i q u e  has much  in  
common with  ref l ex ing .  
Treble: U pper part of f req uency spect rum,  
typ ica l ly  above about  3kHz. 
Tweeter: A sma l l  d r ive u n i t  des igned to 
operate over the h i g h  freq uency range. 
Ultrasonic: Frequenc ies above aud ib i l i ty, ie 
g reater than 20kHz; a l so supersonic. 
Vertical  tracking angle (VTA): The ang le  at 
wh ich  the  p lane of mot ion  of the sty l us  i s  
set w i t h  respect t o  t h e  vert ica l  when 
v i ewed from a s ide e l evat ion  of the 
cartr idge .  Shou ld  match the  20° c utter 
standard .  
Weighting: A factor or func t ion  that i s  
app l ied t o  a measu rement t o  i ncrease i ts  
relevance and usef u l n ess;  eg the  wei gh t i ng  
cu rves app l ied to head phone f req uency 
response measurements to take account  
of head ,  ear, and other  related effects. 
Woofer: A d rive un i t  that operates over the  
bass  port ion  of the aud io  range. 
Wow and Flutter: Low and h i g h  frequency 
p i tch variat ions (from poor tape transport 
of t u rntab le p l atters w i th  speed dr i ft) .  
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lt's nice to be part of a success story. From the moment researching, improving and developing new technology, 
our experts first auditioned NAD we knew that here was a so that NAD products continue to lead the field. I n  fact so 
lttinner in every way. No frills, no flashiness, just good, impressed were AudioVideo Magazine with Larry's FM 
honest specification and performance. Since then of course tuner design for the new NAD models 4 1 50 and 7 1 50  that 
the H i-Fi press in almost every Country have endorsed our they honoured him with an Audio Engineering Award in  
opinion and NAD has become a byword for al l  that's best in their 1982 H i-Fi Grand Prix Awards. Visit your local H i-Fi 
Hi-Fi design a nd value. But NAD do not rest on their laurels. Markets and listen to NAD for yourself. You' l l  hear what 
Top designers like Larry Schotz are continually at work makes it the most acclaimed Hi-Fi in the world ! 

NAD 3020 Amplifier NAD 4020A AM/FM Tuner NAD 6050C Cassette Deck 

"The NAD 3020 has no "I  have absolutely no "The flatness of the 
competitor anywhere near hesitation in recommending response at Dolby level was 
the price and can be strongly the NAD 4020A very amongst the best ever seen 
recommended" strongly" for any recorder at any price" 

H I -F I  ANSWE RS POPU LAR H I -F I  AU D I O  MAGAZ I N E  
Conservatively rated a t  20 watts per cha nnel  
with sta b i l ity down to 2 ohms. D istort ion less 
than 0.02 % .  NAD soft c l ipp ing increases u sef u l  
output b y  e l i m inat ing h igh level harsh ness 
£109.00 

I ncorporates latest technology inc luding a 
dua l -gate MOSFET front end t u n i ng system 
for a good comb i nation of sensit ivity a n d  
resista nce t o  overloa d .  
£109.00 

I ncorporates a host o f  advanced featu res 
inc luding Dol  by C,  Dol by B,  d i rect loading 
with  c l ick-locked soft touch buttons a n d  
review/cue funet ions.  
£ 1 59.00 

111·1�1 llillllii�'I'S 
The place where people care about hi-fi 
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Hi-Fi Markets-the largest 
specialist hi-fi retailer in the country 

LONDON 
Manor Park E12 
698 Romford Road. Tel :  0 1 -478 5137 
London E17 
7 Central Parade, H oe  Street. 
Tel: 0 1-520 7277 

�e�:
i���t:2�li�rhamstow. 

London N1 
88 Pentonvil le Road.  Tel :  0 1 -837 4416 
London N7 
1 75- 177 Holloway Road. Tel: 0 1 -607 2148 
London N 1 2  
84 9  High Road. Tel: 0 1-445 1 443 
London N13 
3 5 9  G reen Lanes. T e l :  0 1 -882 5888 
London NW& 
79-81 Fairfax Road. Tel: 0 1 -328 6666 
1 90 West End Lane. Tel :  01-794 7848 
London W1 
1 7  Tottenham Court Road. 
Tel: 01-580 7731 
48 Tottenham Court Road. 
Tel: 01 -636 2 1 79 
In-Store at Lion House 
227 Tottenham Court Road. 
Tel: 0 1 -580 7383 
231 Tottenham Court Road. 
Tel: 01 -580 3459 
242 Tottenham Court Road. 
Tel: 01 -636 5979 
48 Wigmore Street. T el: 0 1 -486 8263 
LondonW3 
86 H igh Street, Acton. 
Tel: 0 1 -992 4788/2305 
London SE1 
No 1 Cathed ral  Street , London Bridge. 
Tel : 0 1 -403 2255 / 3088 
23 York Road. Tel : 0 1 -928 6842 
London SE 
38 Wid more Road , Brom ley. 
Te l :  0 1 -464 2260 
London S E 1 3  
68 Lee H igh R oa d ,  Lewisham .  
Tel: 0 1 - 3 1 8  5755 
London SE18 
162 Powis Street, Woolwich . 
Tel: 01-855 8016 
LondonSW7 
14 Bute Street. Tel: 01-589 2586 
London SW1 1  
1 3  St. John's  H i l l .  Tel: 01 -223 5532 

REST OF BRITAIN 
Aldershot 
81 High Street. Tel: 0252 20728 
Amersham 
56-58 Sycamore Road. Tel: 02403 38 1 9  
Aylesbury 
146 High Street. Tel: 0296 3 1 020 
Barki"' (Essex) 
7 Station Parade. Tel: 01-594 3626 
Barnsley 
40-42 Sheffield Road. Tel: 0226 5549 
Bath 
1 1  Southgate. Tel: 0225 64 1 20 / 64371 
Bedford 
76 Bedford Road, Kempston. 
Tel: 0234 854133 

�������dway Tel  0 1 -304 3272 
Birkenhead 
1 1  St. Werburgh Square, Grange Precinct. 
Tel : 051 -647 5626 
Birminaham 
35-37 Aurst Street. Tel: 021 622 2323 
1 1 95 Pershore Road, Stirchley. 
Tel: 021 459 4242 
Blackpool 
4 Deansgate. Tel :  0253 28357 
Bolton 
1 56 / 1 58 Blackburn Road. Tel :  0204 22636 
Boston (Lines) 
9 Wide Bargate . Tel: 0205 62454 
Bournemouth 
10 Gervis Place. Tel: 0202 25512 
254 Old Christchurch Road. 
Tel :  0202 291 524 
Bradford 
1 5 - 1 7  North Parade. Tel :  0274 391 166 
Brictrton 
57a North Road. Tel: 0273 26629 
Bri&hton & Hove 
1 36- 1 38  Portland Road. Tel : 0273 723399 
Bristol 
36 U n ion Street. Tel: 0272 294 183 
52-54 Gloucester Road. 
Tel: 0272 428248 
Burriley 
41 Briercliffe Road. Tel: 0282 22260 
Cambrid&e 
1 9-20 Market Street. Tel :  0223 31 2240 
Canterbury 
21 The Burgate. Tel :  0227 653 1 5  
Castleford (Yorks) 
64 & 85 Beancroft Road . 
Tel: 0977 553066 

Chandlers Ford (Hampshire) 
8- 1 2  Hursley Road. Tel: 042 1 5  2827 
Chatham (Kent) 
4 Railway Street. Tel: 0634 46859 
Chelmsford 
5-6 Corn h i l l .  Tel: 0245 57593 / 64393 
Cheltenham 
42 Albion Street. Tel: 0242 5B3960 
Chesham (Bucks) 
1 1 7  High Street. Tel: 0494 786494 
Chester 
24 St. M ichaels Square, Grosvenor Precinct. 
Tel: 0244 2 1 568 
Chesterfield 
1 3 5  Sheffield Road. Tel: 0246 34923 
Chichester (Sussex) 
12 South Street. Tel: 0243 787562 
ChristA:hurch (Dorset) 
183 Barrack Road . Tel: 0202 473901 
Clrencester 
34 Castle Street. Tel: 0285 4756 
Colchester 
14-16 Culver Street West. Tel: 0206 48101 
C�ton 
64 Lawton Street. Tel: 02602 5649 
Coventry 
8 Marlborough Road, Bal l  H i l l .  
T el:  0203 454949 
cr-
106 Victoria Street. Tel: 0270 2 1 1091 
Croydon 
89 London Road. Tel: 0 1 -686 1 343 
352-354 Lower Addiscombe Road. 
Tel: 0 1 -654 1231 / 2040 

�maston Road, The Spot. 
T el: 0332 380385 
Devlzes (Wiltshire) 
1 7  The Brittox. Tel: 0380 6127 

�::f����) Tel :  0306 882897 
Dunsteble 
45 Katherine Drive. Tel: 05B2 67750 
Eutbourne 
32 Grove Road . Tel: 0323 27362 
East Grinstead 
2 H igh Street. Tel: 0342 27787 
Ed&ware (Middlesex) 
8 High Street. Tel: 0 1 -951 0590 
Ellham (Surrey) 
1'1 Station Road. Tel: 0784 35036 
Enfield (Middlesex) 
1 9 1  Chase Side. Tel: 0 1 -363 7981 
Exeter 
32 South Road. Tel: 0392 37888 
145 Sidwel l  Street. Tel: 0392 72B14 
Gateshead (Tyne & Wear) 
7- 1 1  Park Lane. Tel: 0632 774167 
Gilll"'ham (Dorset) 
The Square. Tel: 07476 2474 / 2728 
Gloucester 
13-15 Worcester Street. 
Tel: 0452 2305 1 / 20518 
Grantham 
85 Westgate. Tel: 0476 66301 
Grimsby 
71 Carter Gate. Tel: 0472 43539 
Harlow, Essex 
2 Westgate. Tel: 0279 26155 
Harpenden 
82 High Street. Tel: 05827 64246 

�r��=�ham Parade. Tel: 0423 61 735 
Harrow (Middlesex) 
340 Station Road. lel: 0 1 -863 8690 
Huti"'S , 
3 Marine Court, St Leonards on Sea . 
Tel: 0424 442975 
Haywards Heath (Sussex) 
13 South Road. Tel :  0444 450333 
Hiah Wycombe 
4 Priory Road. Tel: 049! 359 10 
Hitchln 
Hermitage Road . Tel: 0462 4537 
Huddersfield 
2-4 Cross Church Street. Tel : 0484 44668 
Hull 
7 Mi l l  Street, Prospect Centre. 
Tel: 0482 29240 
llford 
442-444 Cranbrook Road, Gants H i l l .  
Tel: 0 1 - 5 1 8 09 1 5  

w��::. ich Road . Tel: 0473 2 1 7 2 1 7  

��!:;,ord Road . T e l :  0536 5 1 5266 

�iE'f.�o��W�r�rn�'rel :  o1-546 s974 
Lancaster 
84 Penny Street. Tel :  0524 39657 
Leeds 
34-36 Queen Victoria Street. 
Tel: 05�2 449075 
10 St. Michaels Road, Headingley. 
Tel: 0532 789374 
Leicester 
27 Churchgate. Tel: 0533 58662 

Lincoln 
27la H igh Street. Tel: 0522 20265 
Liverpool 
401 Smithdown Road. Tel: 051-733 6859 
20-22 Whitechapel.  T el :  051·  709 9898 

��t':'�et. Tel: 0509 230456 
Lou&hton (Essex) 
1 521i igh Road. lel :  01-508 0247 
Lowestoft 
44 London Road Nort h .  Tel: 0502 3742 
Luton 
49 Wel l i ngton Street. Tel: 0582 27758 
Manchester 
25-29 Station Road, Urmston. 
Tel: 061 747 5 1 8 1  
Melton Mowbray 
9-10 Cheapside. Tel: 0664 64J41 
Middlesbrouch 
1 72 Borough Road. Tel: 0642·248793 

���� Brook Street. Tel: 0635 32474 
Newcastle-upon-Tyne 
33 Handysides Arcade. Tel: 0632 327791 
New Maiden 
35 H igh Street. Tel: 01-942 9567 
Northampton 
32A Gold Street. Tel: 0604 37871 
Norwich 
1 6 1  U nthank Road. Tel:  0603 22833 
Nottirwham 
1 20- 1 �2 Allreton Road. Tel : 0602 7869 19 
Oxford 
256 Ban bury Road 
Tel: 0865 53072 / 5 1 1 767 
1 9 01d High Street, Headington. 
Tel: 0865 65961 
Peterborough 
42 Cowgate. Tel :  0733 �1 755 
27 Long Causeway. Tel: 0733 51007 
Plymouth 
9d/92 Cornwa l l  Street. Tel: 0752 27600 
Poole 
55 North Road, Parkstone. 
Tel: 0202 742706 
Portsmouth 
38-40 Fratton Road . Tel: 0705 822 1 5 5  
Preston 
5 1  Fishergate. Tel: 0772 53057 
Readinc 
36 Minster Street. Tel: 0734 583730 
Rochdale 
52 Drake Street. Tel: 0706 524652 
Romford 
38 North Street. Tel : 0708 268403 
Rotherham 
2 Westgate. Tel : 0709 70666 
Salisbury 
17 Butcher Row. Tel: 0722 22746 
Sevenoaks (Kent) 
1 1 8 London Road. Tel :  0732 459555 
Sheffield (Totley) 
1 72 Baslow Road. Tel: 0742 360295 

��rr.;��'ltreet Tel: 0743 55166 
Sloua:h 
5 Old Crown Bui ld ings, Windsor Road . 
Tel: 0753 3702 1 
Southampton 
37 Bedford Place. Tel: 0703 28434 
Southend 
1 49 Leigh Road, Leigh-on-Sea . 
Tel: 0702 79 1 50 
Starntord 
9 Red Lion Square. Tel: 0780 2 1 28 
Stock port 
58-62 Lower H i l lgate. T e l :  061 ·480 4872 
St<*e-<>n-Trent 
5 1 / 53 Piccadil ly,  Han ley. 
Tel: 0782 265010 
Sunderland 
20-22 Waterloo Place. Tel: 0783 57578 
Swindon 
9 1 -92 Commercial Road. 
Tel : 0793 28383 
Taunton �

r
�;,.n w; lk ,

i
�'l.�

r
�\reet Tel 0823 51682

1 8c Bra,.y Woad. Tel :  02214 66441 

111·1�1 )Jillll{l�'lli 
The place where people care about hi-fi 

Tunbridge Wells 
67 Grosvenor Road. Tel: 0892 2 1 069 
34 Mount Ephra i m .  Tel: 0892 31 543 
Uxbrid&e ���ifh Street. Tel 89 33474 

Tudor House, Bridge Street. 
T el: 0922 640456 
Warwick 
Wharf Street. Tel :  0926 493796 
Watlord 
68 High Street. Tel: 0923 26 1 69 
Weston Super Mare 
203 M i lton Road. Tel: 0934 414423 
Wilmslow 
5 Swa n Street. Tel: 0625 5262 13 
Windsor 
43 K i ng Edward Court. Tel: 95 56931 
Witney 
29 Corn Street. Tel : 0993 2414 
W<*i"' (Surrey) 
1 1  The Sroadway. T el: 04862 4926 
Wolverhampton 
1 1  Salop Street. Tel: 0902 23980 
Worcester 
43 Friar Street. Tel: 0905 25740 
York 
7 Davygate Arcade. Tel: 0904 5 1 7 1 2  
NORTH WALES 
Colwyn Bay 
19 Colwyn Crescent Rhos on Sea . 
T el :  0492 48932 
SOUTH WALES 
Cardiff 

�����':f���� Tel 0222 28565 

90 Robert Street. Tel :  06462 4078 
PortTalbot 
10 Forge Street Tel: 0639 882068 
Swansea 
31 Oxford Street. Tel: 0792 54747 
Tredegar 
88 Commercia l Street 
Tel : 049525 2288 / 2 2 1 8  
SCOTLAND 
Aberdeen 
441 -445 Holburn Street. Tel: 0224 25713 
Ayr 
1 1 5  High Street, Central Arcade. 
Tel: 0292 264 1 24 
Edinburl!h 
1 Haddington Place. Tel: 031-556 7901 
34 Northumberland Street. 
Tel: 031-557 1672 
Rose Street, Pedestrian Precinct. 
Tel: 031-225 9535 
Falkirk 
44 Cow-Wynd . Tel: 0324 2901 1 
Glaseow 
14 The Tol l ,  Busby Road, Cla rkston.  
Tel :  041 -638 8252 

��,��e��:!t Tel 04 1-221  8958 
Inverness 
1 Gre1g Street. Tel :  0463 220440 
NORTHERN IRELAND 
Benast 
85 Royal Avenue.  Tel :  0232 229907 
Fountai n  Centre, Col lege Street. 
Tel: 0232 241331 
Cok!raine 
21 Rai lway Road. Tel : 0265 52843 
EIRE 
Dublin 
184 Lower Rath mines Road. 
Tel: 000 1 -9792 16 
ISLE OF MAN 
Glen Vine.  Tel :  0624 851437 
55 Bucks Road, Douglas. 
Tel: 0624 23090 
CHANNEL ISLES 

��=dn
e
seJarais,  Vale. Tel: 048 1 55573 

Jersey 

nt����r���t Helier. 
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J$i-jfi �ptcial i�t� 
QUAD - SUGDE N - S.M.E . - AUDIO-TE C HNICA 

HADC OC K - ALPHASON - HR lOOS ON 

DEMONSTRATION - WHARFEDALE - TANNOY 

MORDAUNT-SHORT - NAGAOKA - AUDAN-AUDIO 

- SHURE - PIC KE RING - GOLD RING - TENDRELL 

- VOGE LS - AKROYD - QUANTUM - GLANZ -

OSA W A - TDK - SENNHE ISE R - WALKE R 

THORE NS - S.T.D. - SANSUI - SONY - DUAL 

Q.E.D PRODUCTS INC . - PROTE CH - ARISTON 

KORD VULCAN 
We also stock an extensive range of styl i i  and audio 
connecting leads . 
Our l istening room is  at your disposal (by appointment please ) 
to audition the equipment of your choice . 
We will  be pleased to install and set up the equipment of your 
choice in your home free of charge . 

Friendly advice - after sales service and repairs to all makes .
Your satisfaction is our guarantee . 

• CR EDIT FACI LITI ES
(SAM E DAY POSS I B LE)  

Tric i ty F inance A P R  30 . 6°/o 
Written deta i ls  on request .  

clo CAL VER TS (WIDNES) LTD.,
39 ALBERT ROAD,
WIDNES, CHESHIRE 

Telephone: 051 -420 1 887 
after hours: 

051 -424 7912 
Where the parking is free and easy. 



PRODUCT INDEX

Tonearms and turntables 

A l p h ason H R 1 00S 
Ariston R D80S L (t/t) 
A u d i o  Tec h n i ca AT1 1 20 
A u d i o  Tec h n i c a  AT1 503 I l l  
A u d i o  Tec h n i ca AT1 1 00/1 0 1 0  
Beogram 1 700 (t/t) 
Beog ram 8002 (t/t) 
Dual  CS505-1 AM (tit) 
D u n l o p  Systemdek 1 1  (t/t) 
D u n l o p  Systemdek I l l  (t/t) 
H e l i u s 
H e l i u s  O r i o n  
H eybrook TI2 (t/t) 
L i n n  Sondek LP1 2 (t/t) 
L i n n  Bas i k  LVX 
Li n n  l t t ok  LV I I  
Lo g i c D M 1 0 1 (tit) 
Log i c  Dat u m  
L u x  P D370 (tit) 
Lux  P D300 (t/t) 
M i c h e l l Foc u s  M otor (t/t) 
M i ss ion 774 
M i ss ion 774S M 
P i n k  Tri a n g l e  (tit) 
Rega P l a n a r  3 (t/t) 
S M E  3009 Ser ies I I I S B  
STD 305S( M )  (t/t) 
Tec h n i c s S L7 ,  S L 1 0 ,  S L D L  1 ,  
S LQ L  1 ,  S L 1 5 (t/t) 
Thorens T D 1 66 1 1  (t/t) 
Thorens T D 1 60 BC (t/t) 
Thore n s  T D 1 47 (t/t) 
Wa l ker CJ55 (t/t) 
Zeta 

Cartridges 

ADC Ph ase 1 1  ( B B) 
ADC Ph ase IV ( B B) 
A D C  M C  1 .5 
A&R P77 
A u d i o  Tec h n i ca AT3 1 E ( B B) 
A u d i o  Tec h n i ca AT33 E 
Coral M C88E 
Denon 303 
Dynavector 20A I I  
Dynavector DV23 R 
E m p i re 200 E 
F i d e l i ty Researc h F R 1 01 S E  
F ide l i ty Research M C201 
G l anz M FG 3 1  E 
G o l d r i n g  G920 1 G C  ( B B) 

r-Go l d r i n g  G9 1 0 1 G C  ( B B) 
G rado GT S u per 
Koetsu B l ac k  
L i n n  Asak 
M i ss i o n  773 H C  
N agaoka M P30 ( B B) 

O rtoton V M S20E 1 1  ( B B) 
O rtofvn V M S30 E 1 1  ( B B) 

30 �ortoton M C 1 0 1 1  
3 1  Osawa M i rage OS60 L 
32 P i c keri n g  XV1 5/625 E 
32 S h u re M97 EJ ( B B) 
34 S h u re M97 H E  ( B B) 
36 S h u re V 1 5V 
37 S u pex S D90 1 S 
39 Su pex S D900 EV S u per 
40 -Tec h n ics E PC205 I I I L  ( B B) 
41 Tenore!  TM C 1 0  ( B B) 
42 ZEillll..MCZZ--.....:: 
43 rrarantz Pm-5 "' 
44 P ioneer A8 
45 Tan d berg 300 Series 
47 Tec h n ics SU-V3 ( B B) 
48 •Tec h n i c s  S U-V7 ( B B) 
49 ' � 50 Ampl if iersfTuner & Receivers 
5 1  
52 A&R A60/T21 ( B B) 
53 M e r i d i a n  1 01 /1 05/1 04 
54 N A D  3020/4020 ( B B) 
54 Revox B780 
56 Sugden A48 1 1fT481 1  
57 �� Loudspeakers

6 1  
Aco u s t i c  Research A R48S ( B B) 
ARC 1 0 1 

64 B&W D M 1 0  ( B B) 
65 B&W D M 1 2
66 B&W D M 1 4
6 7  B&W D M 1 6
6 8  Cast l e  C l yde ( B B) 

Cast l e  Conway 1 1  ( B B) 
Celest i o n  1 00 
H arbet h H L  I l l  

76 H eybrook H B2 
76 H eybrook H B3 
77 J B L  1 50A 
77 KEF Coda ( B B) 
78 K E F  Caprice ( B B) 
78 K E F  R 1 03.2 
79 KEF R 1 05.4 
79 KEF R 1 05.2 
80 Lentek S5 
80 M o n i tor A u d i o  M A66 
81  Mordau n t  Short Pageant  3 
81 ProAc St u d i o  3 
82 Quad ES L-63 
82 Rogers LS3/5A 
83 Rogers St u d i o  1 ( B B) 
83 Rote!  R L91 5 
84 Sony SSG 1 1 1  ( B B) 
84 Spendor SA2 ( B B) 
85 Spendor BC1 ( B B) 
85 Spendor SA3 
86 Wharted a l e  TS R 1 08.2 ( B B) 

86 
87 
87 
88 
88 
89 
89 
90 
90 
9 1  
9 1  
92 
92 

1 00 
1 0 1 
1 02 
1 03 
1 04 

1 05 
1 06 
1 07 
1 08 
1 09 

1 1 6 
1 1 7  
1 1 8 
1 1 9 
1 20 
1 2 1  
1 22 
1 23 
1 24 
1 25 
1 26 
1 27 
1 28 
1 29 
1 30 
1 3 1 
1 32 
1 33 
1 36 
1 37 
1 38 
1 39 
1 40 
1 41 
1 42 
1 43 
1 44 
1 45 
1 46 
1 47 
1 48 

Yamaha N S 1 000M 1 49 

Cassette Decks 

A i wa A D-3800 ( B B) 1 62 
Akai CS- F 1 4 ( B B) 1 63 
B&O Beocord 9000 ( B B) 1 64 
D u a l  C844 1 65 
H i tac h i  D E-44 1 66 
H i tac h i  D E-66 1 67 
H i tac h i  D-2000M ( B B) 1 68 
J VC D D-9 1 69 
N A D  6050C ( B B) 1 70 
N akam i c h i  LX-7 ( B B) 1 71 
N akam i c h i  1 000ZX L 1 72 
P ioneer CT-4 1 73 
Revox B71 0 1 74 
Sony TC- D5M 1 75 
Sony TC- K555 ( B B) 1 76 
Sony TC· FX1 0 1 0  ( B B) 1 77 
Teac V80 1 78 
Tec h n ics RS- M 2 1 6 1 79 
Tec h n i cs RS- M260 1 80 
Tec h n ics RS- M275XC 1 81 

Headphones 

A u d i o  Tec h n i c a  0.3/0.5 1 90 
A u d i o  Tec h n i c a  ATH 7/ATH 8 1 90 
B&O U?O 1 91 
Beyer DT440 1 9 1  
J V C  H P404 1 92 
Ross R E258 1 92 
Sen n h e i ser  H D40 1 93 
Sen n h e i ser  H D400 ( B B) 1 93 
Sen n h e i ser  H D420 ( B B) 1 94 
Sen n he i ser  H D222 1 94 
Sony M D R 1 T ( B B) 1 95 
Sony M D R4T and M D R?OT ( B B) 1 95 
Sony M D R80T 1 96 
Stax Lamba 1 96 
Stax S i g m a  1 97 
Yamaha H P3 1 97 
Yamaha H P1 1 98 

Please no te: This index lis ts full 
re vie ws only - many o ther products 
in each ca tegory a re described in the 
in troductory and summary re vie w 
sections, which c o ver additional  
models which may be 'worth con
sidering' or a re of specia l interest. 
Ca sse tte tape types covered in this 
book a re n o t  lis ted here - tes t find
ings a n d  Recommenda tions a re to 
fo und on page 1 8 5. (BB) in dica tes 
Best Buy. All other products listed 
a b o ve h a ve been ra ted a s  'Recom
men ded'. 

207 



REAl 
HI·FI IN SHIFFII1D 
M a i n Ag e n c i e s  i n c l u d e: L i n n, H eyb roo k, P i n k  T ri a n g l e, R e g a, N a i rn  
Au d i o, M e r i d i a n, A& R, Q u ad, A R C, N yt e c h  . . .  

* F u l l  s i n g l e  s p e a ke r d e m o n st rat i o n  fac i l i t i e s
* Syst e m s  i n sta l l ed a t  h o m e  i f  req u i re d
* C o n tact:  l a n, An d rew o r  F red.

Audio Centre Sheffield 
2 84 G LOSSO P ROAD, 8 1 0 2 H S 

T E L E P H O N E (0742)  737893 

ADVERTISERS' INDEX 
A R  
A& R 
AVF 
About S o u n d  
Abso l u t e  So u n d  
Abso l ute So u n ds 
Act i v e  A u d i o  
A l l e nt o n  A u d i o  
A m b i e n c e  A u d i o  
A u d i o  C e ntre 
A u d i o  Exce l l e n ce 
A u d i o  P rojects 
A u d i o  T 
A u d i o  Tec h n ica 
A u d i t i o n  H i· F i  
Ava l o n  H i- F i 
Badg e r  Tracks 
Basi c a l l y  s o u n d  
W A  B rady 
Br ig h t o n  H i- F i 
C h ri s  B rooks A u d i o  
C a m  A u d i o  
Cast l e  Acoust ics 
C h i c h este r H i- F i 
N o e l  C l o ney 
C r i t i c s  C h oice 
D e n m ead H i- F i 
E M I  

1 1 1
1 50 
1 1 4
206 

63 
1 98 

2 2  
7 4  

1 8 6 
208 

67 
7 4  

1 2 , 1 83 ,200 
1 34 

50 
43 
7 4  

1 83 
5 9  
7 4  
4 6  

1 99 
1 5 1 

48 
3 4  
7 4  
1 6
1 3  

E l i te  A u d i o  
Esot e ric  M a rket i n g  
F i veways H i- F i d e l ity 
G u l l i ford H o use 
H a l cy o n  of B ro m l ey 
H a m ps h i re A u d i o  
H i- F i C o n n ect i o n s  
H i- F i M a rkets 
H i tac h i  
H oc ke n s o u n d  
H u nt E D A  
H y p e r- F i  
JCV 
K B  H i- F i C e n t re 
K E F  
L e i cest e r  H i- F i  C e n t re 
L i n n  
L u x m a n  
G E M a n d e rs 
M a ra n t z  
M ec o m  ( H eyb rook) 
M e m orex 
M i s s i o n  E l e c t ro n ics 
M o o rgate Acoust ics 
M O' B r i e n  
O rtof o n  
Osawa 
P e n d l e  H i- F i 

1 1
70 
7 4  
46 
7 1  

1 1 0 
6 5  

204/20 5  
20/2 1 

3 1  
6 9  

1 5 6/ 1 57 
5 9  
3 1  

1 3 5 
7 0  

O B C  
2 7  
7 4  

1 4/ 1 5 
1 54 

6 
I FC 

1 99 
33 

3 
I BC 
6 8  

P h o n og ra p h  
P h otocraft 
Q u a d  
Rayl e i g h  H i- F i 
Read i n g  Cassette & H i- F i 
Rex R a d i o  
R o d g e r  & G re e n  
R o g e rs (Swisst o n e) 
Rote I 
Pet e r  R u sse l l  
S M E  
Scott i s h  H i- F i D e a l e rs 
Seve n oaks H i- F i 
S o n y  
So u n d Advice 
S o u n d s  E x p e n s ive 
S o u t h  East A u d i o  
S pa l d i n g s  
S u g d e n  
S u p e rf i  
Swift o f  W i l m sl ow 
Ta n d b e rg 
Tec h n ics 
T h o r e n s  
W e s t  M i d la n d s  A u d i o  
E r i c  W i l ey 

30 
2 0 2  

1 0
5 5  
3 5  
38 
40 

1 1 5
94/95 

74 
7 5  
6 0  

1 6 1 
8/9 
46 
40 

1 9 9 
1 99 
200 

93 
1 83 
1 60 
4/5 
1 8 2 

47 
42 
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NAME---------------------------------------------------------

ADDRESS _____________________________________________________ __ 

J Osawa and Co ( U K) Ltd . 1 0 Fo rge C o u rt. Read i n g  Road , Yate ley, Cam berley, G U 1 7  7 RX .  Te l e p h o n e  0 2 5 2  8791 2 








