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son the disc was but a pale reflection of the perfonn- . er's song. But it came to pass , in the generations after him, that the art of the transcri ber was increased greatly . 
7 Yet all who would listen were not blessed with a joyful sound for there dwelt in the land false prophets who would distort the song and confound its progress from the record to the ear . 

8 And there came then a manufacturer who looked upon this sore affliction and saith, Behold, there is a chain of reproduction and unless this chain be rendered faithfully' it shall not profit ye to listen. And though each link save the first be of the finest metal, nevertheless shall the result be without honour. 
9 Thus was the law given by the manufacturer who was called Linn. 
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BOW TO USE 
TBISBOOI{ 

Welcome to the third Best Buy Guide 
in which we present a more com
prehensive collection of equipment 
reviews than ever before. Each re
gular issue in the Hi-Fi Choice series 
relies on a sophisticated lab meas
urement programme coupled with 
extensive listening tests, which to
gether help produce the most consis
tent and reliable assessments of hi-fi 
performance. it is only after testing a 
large number of competing products 
under controlled and consistent con
ditions that we add our 'recommen
ded' or 'best buy' rating to the con
clusion. 

So by bringing together all the 
recommended and 'best buy' pro
ducts in a single book, we are able to 
offer a unique guide to hi-fi equip
ment, which will help those assem
bling a complete system as well as 
those in search of one particular item. 
In addition to the reviews, the book 
contains as much helpful information 
as we cquld cram in, covering every 
aspect of selection and setting-up. 

The chapter Choosing and Setting 
Up a System covers the basics of 
component matching or'compatibili
ty', how to shortlist products for audi
tion, how to get the best out of a 
dealer demonstration, plus installa
tion, setting-up and maintenance. 
Here we have tried to answer the 
most often-asked hi-fi questions. 

Each review section, starting with 
Turntables and Tonearms, has its 
own introduction, explaining the 
design and operation of the equip
ment in more detail. In each case we 
have added a 'what to look for' visual 
guide to choosing and matching any 
component. Reviews themselves are 
presented in alphabetical order as 
originally published, but of course 
have been revised and updated for 
reprinting here. 

Reel-to-reel tape recorders are 
now technically challenged not only 
by the ever-improving cassette deck, 
but also by the expensive but entirely 
practicable digital audio adaptor 
(using the transport of a domestic 
video recorder for recording audio 
signals in digital form). Apart from the 
ease of editing, which makes it first 
choice for many amateur recording 

enthusiasts, reel-to reel now has few 
advantages, and so we have decided 
not to reprint any reel-to-reel record
er or tape reviews this time round. 
Instead, some digital recording adap
tors are covered in the opening chap
ter Compact Disc and Digital 
Recording System. 

Recommendations for Cassette 
Tapes can be found at the end of the 
Cassette Decks reprint section. This 
information on over 60 tapes is taken 
from Angus McKenzie's most recent 
comprehensive computer testing on 
tape, originally published as part of 
Issue 32 Cassette Decks and Tapes. 
There is an additional introduction to 
tapes which explains basic differen
ces and stresses the importance of 
choosing the right tape for your 
cassette player. 

Hi-Fi Choice has still to cover in 
depth the emerging Compact Disc 
technology and there are no product 
reviews we can reprint in this field. 
However we have devoted a chapter 
to 'things Digital', reprinting Martin 
Collom$' findings from a special 
group review of CD players. 

Naturally in collating reviews pro
duced over a period of longer than a 
year and reprinting reassessments of 
older product, some information con
tained in the original reviews needed 
updating. Every effort has been made 
to contact manufacturers and to pub
lish details of even smaiJ design 
changes to Best Buy and Recommen
ded product. This information is in
cluded in Update paragraphs or 
revisions to the reprinted reviews in 
this edition. Where prices have gone 
up or down this has been noted. We 
have deliberately left in the old price 
as well, to enable readers to get a bet
ter grip on the value judgments used 
at the time of reviewing. 

For those readers having the 
original Hi-Fi Choice issues which 
contain reviews reprinted here, it is 
best to point out that we have left out 
those Best Buy and Recommended 
models which have since been dis
continued. Old favourites that have 
been dropped may still be in the 
shops and may be found listed along 
with the Other models worth con
sidering in the chapter introduction. 

In choosing the reprint material, the 
decision was taken to include rep
rints of those products of which UK 
distributors still have some stocks 
even though the product may no lon
ger be in production. Some extra spe
cial bargains are to be had at the 
moment from the end of line sales. 
The Worth Considering sections in
clude all current product which only 
just missed recommendation in the 
original issues. 

There were no Best Buy ratings 
made in the original issue of Turn
tables and Tonearms- we felt that it 
would be unjustly simplistic to award 
Best Buys in this category as turn
tables and arms need to be carefully 
matched to best results. The em
phasis must be on finding compat
ible combinations. 

Readers who want further infor
mation, particularly in-depth techni
cal explanation of product design or 
test procedures, should refer back to 
the original issues of Hi-Fi Choice 
from which the review material has 
been taken. Issues 28, 30, 31, 32 and 
33 are the relevant editions. These 
contain both consumer and technical 
introductions which explain the tests 
and product background in full. The 
Overall Comparison charts and Con
clusions sections in the original 
issues make straightforward com
parisons and discuss the findings of 
the project in general. Each issue 
contains a special Glossary from 
which we've pulled a shortened and 
simplified Glossary for this edition. 

The Best Buy Guide is packed with 
vital information, and you will find it 
invaluable in shortlisting hi-fi pro
ducts. But t he danger of relying solely 
on the inclusion of a product in this 
book for a purchase decision cannot 
be stressed too strongly. Readers are 
advised to read back into the reviews 
rather than rely on the summaries. 
The review proper may contain im-. 
portant exceptions or points on the 
applicability, suitability or com
patibility of a model. The Hi-Fi Choice 
Best Buy Guide should be your first 
step, to which must be added the help 
and advice of a good dealer and the 
all-important listening facilities 
which he can put at your disposal. 
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If you can't tell whether it's a Bechst4 
W hen a famous concert pianist insists 

on a Bechstein rather than a Stein way (or 
vice versa) , we think you should hear why. 

So it's not enough for our speakers to 
get a piano to sound like a piano. 

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

Such attention to accuracy has made us 

the leaders in modern loudspeaker design. 
By using a laser beam to produce 

holograms of a cone in action. 
By using cumulative resonance spectra 

to provide a three dimensional plotting of 
the sounds a speaker shouldn't make. 

And by evolving these two techniques 
into something even more sophisticated 
namely a scanned laser plot. 



nor a Steinway, it isn't a Wharfedale. 
Not surprisingly, our research calls for But even the least expensive of them 

new ways of making speaker components. will play back the differences between 
So we make most of them ourselves. concert grands costing thousands. 

The result of our effort.s is not only That's why you will hear the world's 
better sounding speakers, but also better most famous instruments, when you listen 
value than you'll fmd elsewhere. to Britain's most famous speakers. 

The best example is our new Laser Wharfedale Loudspeakers. Highf1eld 
range. Four speakers that share the same Road, Idle, Bradford, Yorkshire. Telephone 
handsome design shown here. (0274) 611131. 



IT'S THE ONLY 
COLOURATION 

YOU'LL GET 
WITH THE NEW 

lOSE 301 RANGE. 
Bose announce the 301 Series II 

bookshelf speaker. 
As you can see, it comes in five eye

catching colour combinations, as well 
as the more sober walnut and beige 
illustrated below. 

More importantly perhaps, the 
new 301 boasts a crossover network 
specifically designed to avoid the 
irregularities in frequency response that 
can cause colouration. 

We call it Dual Frequency crossover. 
By precisely balancing the phase 

and amplitude of the signal passing to 
each driver, it allows both HF and bass 
drivers to operate together over 
nearly a full octave. Producing remark
able uniformity of response. 

Like all Bose Direct/Reflecting 
Sound speakers, the 301 Series II 
recreates the clear spacious sound of 
a live performance. 

lt's done by a unique configuration 
of three high-performance drivers 
that reproduces true balanced stereo in 
every corner of the listening room. 

And pumps a healthy 75 watts rms 
out of each 17 x 10Y2 inch cabinet. 

At a retail price of £225 a pair, the 
Bose 301 Series ll may not be exactly 
cheap. 

But there again it's one of the most 
economical ways of buying a genuine 
Direct/Reflecting �.-� �� 
Sound speaker. � ... .-E " 

WALL TO WALL SOUND 

BOSE (UK) Ltd., Trinity Trading EstJte, Umt G2, Sittingbourne, Kent ME10 2PD. 



CHOOSING AND 
SETTING UP 

A SYSTEM 

For the new hi-fi buyer the first 
necessities are to match products 
carefully and to choose only after a 
suitable demonstration. To get the 
best from anything you need to have 
an ideal, a target performance at which 
toaim.ln short you need to know what 
you want from a hi-fi system. Analyse 
your own expectations and desires 
before buying; if you don't, you too 
could be drawn into the unpleasant 
spiral of ever more expensive and 
ever less satisfying equipment up
grades. 

For the hi-fi user who is dissatisfied 
with his current equipment the best 
approach is to come up with some 
concrete criticisms of the equip
ment's present performance - you 
need a strong idea of where and how 
your system could be improved. 

The next move is to go to the dealer; 
choose him as carefully as you will 
your hi-fi. A good dealer can let you 
hear systems,changes of equipment, 
comparisons, everything you need to 
be able to make a sound decision. 
When you go to see a dealer, don't 
take with you any fixed ideas about 
how to spend your money- just have 
a fixed idea of how much you are 
going to spend! Rather than spend 
money on items for a system by for
mula, one third here, one third there, 
use the money to buy a system which 
satisfies the criteria you have worked 
out. Again this is where the dealer's 
time and facilities come in as he can 
demonstrate to you the budgeting 
options for direct comparison; he can 
play for instance two systems one 
with an expensive front end and the 
other with expensive speakers. 

Getting the best out of a 
dealer demonstration 
You will get out of a dem only what 
you put into it. Make an appointment 
with the dealer first if possible to en
able him to assemble and set up the 
equipment which you wish to hear. 
Talk to the dealer on the 'phone before
hand and whittle down your options, 
for instance don't expect to hear every 
amplifier in stock demonstrated to 
you. Approach the de m with some de
gree of rigour and look for specific 
answers to specific questions. Change 

one item at a time so you know what 
caused the sound to improve or get 
worse. 

Many dealers welcome your own 
selection of records but take a sens
ible cross-section from your collec
tion, maybe even a disc which has 
disappointed you in performance or 
sound quality - you may be sur
prised by what you hear from this 
record on a really good hi-fi system. 
Always use the source appropriate to 
your own use, for instance don't audi
tion speakers using a taped pro
gramme if you only use disc at home. 
If the dealer is not prepared to lay on, 
within reason, the right ancillary equip
ment then your shou Id be prepared to 
take you business elsewhere. 

Getting the best from disc 
You've bought your turntable and 
want to get the best out of it. This is 
primarily a matter of placement. The 
turntable performs the essential job 
of isolating the stylus/disc interface 
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MASS /COMPLIANCE/RESONANCE 
RELATIONSHIPS 
Arm and cartridge resonance matching: the 
low· frequency resonance of an arm/cartridge 
combination can be calculated froin the arm 
effective mass, cartridge mass and cartridge 
compliance. Add together the arm and 
cartridge masses, and draw in the corres· 
ponding vertical line. The draw in a horizontal 
line corresponding to cartridge compliance. 
Where the two lines intersect, the resonant 
frequency can be read from the diagonal 
scale. The shaded area is the optimum area 
within which the lines should intersect. 

from the surroundings. If you play 
music loudly then you will need to 
have a turntable that can live happily 
in a high sound-pressure-level en
vironment without feeding back. You 
can always improve the effects of the 
turntable suspension by choosing an 
appropriate situation for the turn
table. Lightweight rigid tables firmly 
in contact with the floor do not have 
the energy storage problem assoc
iated with big heavy pieces of furn
iture. 

For many suspended sub-chassis 
turntables, then, a lightweight coffee 
table resting on screws driven through 
the carpet into the floor will perform a 
far better job of isolating the turn
table than a sideboard position. Wall 
mounting is an excellent option but 
an open-work frame is recommended 
rather than a solid shelf. If you have a 
long shelf for your turntable, put it 
towards one end rather than at the 
point of maximum flexure in the 
middle. 

The chapter introductions on Turn
tables and Tonearms and Cartridges 
give plenty of advice of matching the 
best components but you need to 
align the chosen components for 
best performance. 

Geometry 
Setting the overhang of the cartridge 
is essential to achieve minimum dis
tortion particularly at the end of LP 
record sides. To do this you will need 
to use a correctly designed two point 
alignment protractor like the one 
printed on this page (The protractor 
published here has been designed 
for minimum distortion wth records 
having minimum groove radii of 58 mm 
which is a figure found from practical 
measurement of record collections; 
the IEC standard60mm minimum will 
give two slightly different zero 
points). 

Alignment doesn't stop there. The 
cartridge must address the record at 
the correct angle in each of three 
planes.lt is probably best to imagine 
that you are trying to align the axes of 
the stereo generator assembly with 
the groove walls to maximise the 
efficiency of conversion of mechani
cal energy into electrical. The car-
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Introducing the superb new 
Datum tonearm from Logic. Probably 
the most versatile budget-priced arm 
now available- and certainly the best 
value for money. 

For those stepping up to true hi-fi 
for the first time, the Datum is ideal. 
Despite its modest price of around £80, 
high quality engineering and its flexi
bility of design make it compatible with 
many different cartridges, even the 
finest moving coils. 

So as you progress to more soph
isticated equipment, your Datum will 
grow with you, giving high levels of 
performance that you could only rightly 
expect from an arm costing several 
times as much. 

While the new Datum looks 
almost identical to its predecessor, its 
innovative design incorporates many 
significant improvements. 

New, high quality bearings give 
extremely low friction levels and enable 
a very high standard of tracking ability 
to be achieved. 

A revised bias mechanism means 
that tracking forces ofO to 4gm can now 
be accommodated whilst the addition 
of an integral clip-in armrest combines 
with an adjustable height cueing device 
to make sure that the new Datum is easy 
to fit and use with almost any turntable. 

Like its predecessor the new 
Datum provides for superior bass 
performance by using a coupled 
counterweight but you now have the 
option of a heavier counterweight to 
help y ou get the best out of cartridges 
weighing over 9gm. 

So listen to Logic. See your nearest 
Logic dealer for a new Datum tonearm 
demonstration. You'll find his name and 
address simply by completing and 
mailing the coupon. 

lcgic 
USTEN TO LOGIC AND YOU 

WON'T THINK ANY OTHER WAY. 
r;;;:s;;;;n;;;;e -;;;;a�f my n-::re;zo;;dealer I I ��od infomwtion on the Logic DMIOI and Datum. 

I NAME I 
I ADDRESS I 
I I 
I POSTCODE I Clip this coupon and post it to I Logic Limited, 19 Hurl butt Road, I 

H athcote Industrial Estate, Warwic:_j 
346TD 

--------



tridge must 'sit up straight' as seen 
frorn the front. 

The angle at which the stylus tracks 
the groove must be correct when 
seen from the side of the cartridge. 
With normal tracking force applied, 
the top of the cartridge body should 
be parallel to the surface of the disc. 
Misalignment can be corrected by 
raising or lowering the arm pillar, if 
this is adjustable. 

Once the cartridge is correctly 
mounted, you will need to set the 
tracking force {often referred to as 
tracking weight or down force), either 
simply by following the maker's in
structions, or {preferably) by using a 
test record to check tracking ability. 
Additionally, you will need to set the 
bias compensator, a device which 
exerts an adjustable outwards pu 11 on 
the tonearm. This counteracts the 
natural tendency of the arm to move 
inwards because of the offset and 
overhang embodied in the arm geo
metry. Bias adjustment can be car
ried out on high-compliance 
cartridges by looking at the cartridge 
from the front and applying bias until 
the cantilever assembly is seen to be 
central. For for less compliant designs, 
set bias for best tracking {mistracking 
on the right channel means the arm is 
pulling in too much and bias needs 
adding; mist racking on the left means 
that the bias force is pulling the arm 
away from the left groove wall and 
bias force needs reducing). 

The stylus needs regular cleaning; 
always brush from back to front. 
Cleaning liquids are not always a 
good idea as they can introduce sol
vents into the rubber suspension by 
capilliary action. A stiff short bristle 
pad moistened rather than wetted 
with a proprietary cleaning fluid is to 
be recommended as is regular stylus 
cleaning and inspection. 

Amplifiers and speakers 
These items are handled together 
here, because matching amps and 
speakers seems to one of the most 
common problems encountered in 
putting together a system. it's most 
important to point out that the wat-
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(ELEVATION) 
VIEW 

PLAN 
VIEW 

SHAPE OF 
'FOOTPRINT' 

ELLIPTICAL LINE-CONTACT SPHERICAL 

Different stylus types: The three sets of diagrams above attempt to show the difference between the main 
types of stylus profile, although these two·dimensional views cannot show the 3·0 forms accurately. The 
'footprint' shows the shape of the tip's contact area on the angled groove wall, and is not drawn to scale. 

tage ratings alone will not tell you 
how loud the speakers or amp will 
sound. There are three influences on 
the perceived loudness of a system 
once a clean and feedback-free signal 
from the turntable is assured. These 
are the amplifier power, the speakers' 
efficiency and room size, layout and 
furnishings. As explained again later 
in the book our reviews give a range 
of amplifier powers for each speaker 
giving the minimum requirement 
{which wou Id suffice for average levels 
in smaller-than-average, sparsely furn
ished rooms) to the maximum power 
handling which would represent the 
kind of amplifier power required for 
high levels in a larger than average 
room with heavy curtains of furnish
ings {An 'average room' here means 
one of 80 cubic metres). 

Big amplifiers hardly ever damage 
loudspeakers. lt is small amplifiers 
running into distortion that do the 
damage. This is explained in more 
detail in the chapter introductions to 
Amplifiers and Loudspeakers. 

Electrical matching 
The ability to drive difficult loads is 
often behind an amplifier's superior 

performance in auditioning tests. An 
amp's ability to drive real world loads 
is shown by an exact doubling of 
'8ohm' power into a halved impedance 
and a further good attempt to double 
that figure into 2ohms. The amplifier 
reviews give this information, which 
should be matched with the quoted 
impedance {look for the minima on 
the impedance curve) and the 'ease 
of drive' comments in the summary 
sections of the speaker reviews. 

The cable you choose to put be
tween the amp and speakers can 
have a serious effect on sound quality. 
Don't use odd bits of thin wire but use 
as a minimum Samp multi-strand cable 
for short runs, and 13amp cable for 
runs over 10 metres. Specialist cables 
with high-quality multi-stranded con
structions can be recommended. No 
one cable offers a 'magic' solution, 
often it's a matter of system tuning. 
Remembers to wrap the wires neatly 
at the terminals so as not to cause 
electrical short circuits. 

Speaker placement and the provi
sion of strong stands firmly coupled 
to the floor is also of importance in 
getting the best performance out of a 
hi-fi system. Details of stands and 

THREE TYPICAL TURNTABLE DESIGNS 

L 
0 

� 

I 
I I 

I 
I I 

I 
1. A direct drive motor integral with the platter 
bearing is usually mounted on a solid plinth 
with any decoupling in the feet. 

2. A solid plinth/belt drive type is often used in 
cheaper systems. 

'[J 
Lateral tracking angle alignment, showing offset angle and overhang. 

3. A decoupled sub-chassis/belt drive system 
offers good environmental and motor isolation. 
The entire suspended section is shaded. 
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Vertical tracking angle should 
be 20 deg. it can in effect be 
controlled by arm height 
adjustment. 

Viewed from the front, the 'tilt' 
angle should be zero. 
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Alignment protractor 
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position requirement are given in the 
section on Loudspeakers. 

Getting the best from a tuner 
Aerials will be discussed under the 
section introduction to Tuners but is 
important to stress the point that an 
aerial must be suitable for local 
reception conditions. There are two 
things which increase with increas
ing complexity of aerial design, namely 
gain (more signal) and directionality. 
If you want good stereo from BBC 
national FM networks and from BBC 
and ILA local stations then you will in 
all probability need only a simple roof 
or loft mounted dipole. 

If you want to enjoy stereo recep
tion from the more distant stations, a 
more complex aerial will need to be 
installed. But more elements means 
more directivity which may mean 
compromising reception from one 
station for another. This is where the 
aerial rotator comes in - those who 
are really serious about FM radio will 
certainly want an aerial rotator to 
offer perfect compass alignment of 
the aerial by remote control. 

Once you've bought a good aerial, 
don't spoil the job by using cheap and 
'lossy' down lead. At best, it will 
weaken the signal you paid money to 
get; at worst it may channel rain down 
from the roof into the back of your 
tuner.Aerial amplifiers can be used to 
boost signals over very long cable 
runs but professional advice and 
installation is recommended in these 
circumstances to avoid any disap
pointment. 

Finally, if you are bothered by inter
ference check first it is not a poor con
nector or badly aligned aerial before 
bringing in the Post Office inter
ference people. Log the times of the 
problem and make a tape recording 
of the interference to enable them to 
at least hear the severity and nature 
of your problem. 

Getting the best from a 
cassette deck 
There are three important areas to 
get right if you want the best perfor
mance from your particular cassette 
deck. First of all the machine should 
be accurately electronically adjusted 
so there are no errors of equalisation 
or Dol by tracking problems. This align
ment shou Id have been carried out by 
the manufacturer with reference to a 
particular brand and type of tape. 
However all too often this alignment 
needs to be redone by a competent 
independent test engineer. Align
ment accuracy depends on the level 
of quality control, and not a few decks 
failed on these grounds in our re
views. 

To check this for yourself always 
ask to use the actual cassette deck 
you intend to buy in the shop; make a 
quick A/B recording from disc, play 
back the tape and disc together lis
tening for gross response irregular
ities. Try playing back the same 
pre-recorded tape and LP copy of 
comparison. 

Incorrect physical alignment of the 
heads with respect to the tape (azi
muth adjustment) can seriously impair 
pre-recorded cassette replay. You 
should be prepared to pay for align
ment service, though many shops 
which do not offer discount will pro-

vide alignment free ofcharge- don't 
expect, though, to get free alignment 
and a discount! 

Returning to electrical adjust
ments, the deck should be aligned to 
record and replay correctly with one 
brand of tape or with a small group of 
similarly performing tapes. For
tunately, more and more tape types 
now conform to the IEC recommen
dations which standardise bias re
quirements and should help make 
tape-to-machine matching problems 
a thing of the past. Alignment dif
ferences are often bigger than the 
difference between different makes 
or models of cassette deck. 

Cassette deck maintenance is 
important. Perhaps the most impor
tant point here is to avoid using cheap 
tapes from anonymous manufac
turers - often they will chew up or 
deposit oxide heavily on the heads. In 
any case, regular cleaning to keep 
the heads and tape path free from 
fluff and oxide particles shed from 
tape is essential. A head covered with 
oxide will have little or no treble out
put. Cleaning should be done after 
every 20 hours running, using cotton 
wool buds moistened with isopropyl 
alcohol. Decks with heads which are 
difficult to access are best cleaned 
with a proprietary cleaning cassette; 
though all too frequently these cas
settes fail to clean the erase heads. 

Additionally, you should be pre
pared to remove the magnetisation in 
the heads which builds up over a 
period of use. Devices for de-mag
netising (or 'de-gaussing') tape heads 
are readilv available, in either hand
held or cassette shell form. Follow 
the manufacturer's instructions to 
the letter and regularly de-magnetise 
your cassette heads, say one every 
couple of months. 

Upgrading 
Whatever you choose and use you'd 
be wise to think ahead to the time you 
either want to expand the facilities, 
replace some part of your system or 
improve its overall performance. If 
you intend to upgrade in steps then 
each step must offer a worthwhile 
and audible improvement. 

Bigger speakers and more power
ful amplifiers may not mean better 
speakers and amplifiers - rely on 
reviews and personal auditioning pre
ferably at home to ascertain just what 
you're buying. 

A popular and inexpensive way of 
upgrading a system's performance is 
to fit a new stylus to an existing cart
ridge body. This can often be don� for 
around half the cost of an equivalent 
cartridge. Buying a better stylus with 
a more sophisticated profile and im
prove cantilever can give a more de
tailed sound but beware, as the arm 
you are using may need upgrading as 
well to get the best from the new 
stylus. 

Do rememberthere is no substitute 
for personal audition and that our 
recommendations should merely be 
the starting point for your own assess
ment of any piece of hi-fi equipment 
for your system needs and expecta
tions. Whatever changes you make 
remember to look at upgrading always 
in the context of the system perfor
mance and not in terms of the ex
cellence of individual items. 
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Wnen you spend half your life in 
modern recording studios you come to 

CDP-101 

Sony's latest com 

expect the best in sound reproduction. 
Wh1ch is why more and more of 

today's top recording artists have Sony 
compact disc players in their homes. 

But as well as giving them the 
nearest technology can get to perfect 
sound, these incredibly slim machines 

also give them just about every function 
known to man. 

-;.o,..v 
-- • 

-- )E.' 
""'''""f� . ... ;:;� � ��.�� � .� - .• . 

' 
- - - -

CDP-501ES 



Jact disc players. 

From the CDP-101 with its sophisti
cated music search and random track 
selection, to the state-of-the-art 
CDP-701 ES with features like separate 
channel, digital/analogue converters. 

All of course with infra-red remote 
control. 

And though it would be nice to be 
as talented as the gentlemen pictured · 

... ),... 
- . 

i � - ·--- -
� 

-: ..:_. -� 

......... _ - � - � 

CDP-701ES 

here, fortunately you don't have 
to be able to play a note to be able to 
appreciate good music . 

cQ]COMPACT 
SONY O�GIQ�Wa 

Whatever will they think of next? 
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HI-FI CHOICE 1284. 
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Yomoho Hi-Fi draws on vast l�now-how and musical sensitivity gained 
through almost a hundred years of experience in producing some of the 
world's finest musical instruments. Now the subject of much praise from 
the Hi-Fi Press, Yomoho gives you pure, natural sound reproduction that 
only music specialists con provide. 

The Yomoho A-000 amplifier which has just been awarded a 
"13est 13uy" in Hi-Fi Choice, offers incomparable value at £.99.00. 

The Yomoho T-000 is the matching tuner to the A-000. "Cannot 
be faulted ... "so id What Hi-Fi in August 1980. The T-000 AM/FM/LW tuner 
once again offers on outstanding specification for just £.99.00. 

"The Yomoho is a real gem" wrote Popular Hi-Fi in March 1980 

about the K-000 cassette dech. 13ocl�ed up by superior Yomoho 
technology, it offers Dolby 13 and C noise reduction. The Yomoho K-000 
costs just £.159.00. 

YamahaA-300 amplifier £99 

evAMAHA 
Send for full literature on Yomoho Hi-Fi to Natural Sound Systems Ltd 

Unit 7 Greycoine P.ood Wotford WD2 4513 Tel: 0920 06740 



COMPACT DISC 
AND DIGITAL 
RECORDING 

Controversy still rages over digital 
audio, specifically Compact Disc. So 
it may come as a surprise to learn that 
when CD was launched, the BBC had 
already been using digital technol
ogy for some years in relaying radio 
programmes. Almost unsung, the BBC 
pioneered the use of PCM (Pulse 
Code Modulation) techniques to 
transmit radio, to link studios and 
transmitters and to record material 
for broadcasts. 

Analogue systems deal with anal
ogies of the musical waveform, be 
they stored as a physical analogy in 
the case of the LP record groove or 
as a magnetic analogy in the orien
tated magnetic fields in a piece of 
recording tape. The problem with such 
systems 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 wave
form in a robust mathematical code 
form. The code is created by a techni
que known as sampling. The ditial 
encoder looks at, or 'samples' the 
music waveform very frequently, 
44,100 times a second. At each sam
ple point it looks at the level of the 
signal and ascribes a code to the 
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 
16 bit(binary digit) words are used. All 
the possible permutations and com
binations of a string of 16 'one's or 
'noughts' gives 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 con
tinously changing voltage level. 

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, which 
in analogue systems would produce 
unacceptable noises such as pops, 

can be compensated for and made 
inaudible. 

Digital tape recording 
Due to the high frequency sampling 
rate and the need to store 1 6 bits for 
the left channel, 16 bits for the right 
channel and a further 16 for error cor
rection codes etc, the tape recorder 
needs to be able to handle roughly 2 
million bits of digital information 
every second- in otherwords it must 
have a bandwidth of greater than 2 
MegaHertz. The video tape recorder 
is the only domestically available tape 
recorder with this kind of specifica
tion and it has been press-ganged 
into audio use by a number of 
manufacturers. There are two types 
of digital audio unit, those which have 
dedicated 'video' type recorders usa
ble only recording audio signals (like 
the Technics SV-P1 00) and those 
which use conventional VCRs (like 
Sony's PCM-F1 digital audio adaptor 
which can be used with any video re
corder operating at the right video 
standard- PAL for U K and European 
use, NTSC for the rest of the world in
cluding the US and Japan). 

it does now seem that it is only the 
digital audio adaptors, for use with 
existing domestic video machines, 
that are being actively marketed in 
the UK. These are the only models 
now included in this review section. 

Compact Disc 
In contrast to the digital systems 
which allow the user to both record 
and replay digital material, the Com
pact Disc (CD) system is a play-only 
system for pre-recorded discs. The 
CD system has been developed in 
Europe by Philips with a large R&D 
input from Sony over the error
correction techniques and circuitry. 
Sony and Philips of course lead the 
marketing drive for the new medium 
but almost every hi-fi manufacturer of 
size has shown their own or a 'badge
engineered' CD player since the offi
cal launch on March 1, 1983. 

The Compact Disc itself measures 
little more than 4 inches across and 
carries its digital information in a 
spiral track of non-reflective pits 
pressed into an encapsulated and 
protected metal foil layer. This spiral 
is wound between 40 and 60 times 

more 'tightly' than the groove on a 
conventional LP. The benefit of this 
sandwich construction is that the 
laser can focus past surface imper
fections onto the information layer 
and so be immune to small marks and 
scratches. The redundancy built into 
the coding of the information can be 
applied if the disc is damaged. 

The Compact Disc is read by a 
solid-state laser which tracks the disc 
from the centre to the edge; the disc 
spins at an ever changing velocity to 
keep the flow of information constant. 

At the UK launch a handful of 
players were presented to the public 
with roughly 195 software titles. Writ
ting almost a year, later the available 
software has expanded perhaps four
fold; on the hardware front, most of 
the Japanese majors are now making 
some attempt to sell a CD player in 
the U K. Sony are still probably market 
leaders with their CDP-1 01 while 
Phi lips, Marantz and Hitachi, who bet
ween them took the rest of the launch 
market, are now joined by Toshiba, 
Sansui, NAD, Yamaha, Technics, Akai, 
JVC and others. Some of the launch 
players have already gone off the 
market to be replaced by second
generation players many of which 
have been restyled and repackaged 
to offer the looks and operating 
method of the Sony player. 

The Hi-Fi Choice measurement 
programme includes Compact Disc 
players in the Turntable and Tonearm 
issue currently in preparation. As our 
previous test material (conducted 
well before the offical CD launch) is 
obviously out of date now and be
cause we cannot pre-empt the 
publication of Martin Colloms' CD 
tests we have decided to refer readers 
to that new issue when it is published 
in the early summer of 1984. However 
we reprint some of Colloms' excellent 
background material to the new 
technology. 

Compact Disc: User Report 
- by Martin Colloms 
In tests, spectrum measurements 
show CD material to have more peak 
treble energy, but often the subjec
tive results indicate a 'brighter' more 
open sound from the conventional LP 
- so this is not a function of its fre
quency response but simply the 
effect of the extra surface noise. 
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A full understanding of the 
mechanics of LP record replay would 
lead one to anticipate a deterioration 
in sound quality as the arm traverses 
the playing radius, due to the pro
gressively reducing groove velocity 
gradually compacting the music 
modulation. This makes it harder for 
the stylus tip to trace accurately. In 
practice however this deterioration 
passes relatively unnoticed, as with 
continued listening to a given record, 
one tends to assimilate changes in 
clarity, treble energy, separation and 
distortion with the changing pro
gramme - unless a particularly try
ing end-of-side finale or massed 
choral section appears, where the 
record player's failure to cope is only 
too obvious. 

With CD replay, the sound is con
sistently accurate from end to end, 
which makes comparison with LPs 
rather difficult lt becomes quickly 
apparent that the LP sound really is 
constantly changing, and that even 
with one of the finest analogue player 
combinations only the outer part of a 
mint LP 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 player, and 
even when the noisy low level sec
tions have been avoided, and the 
sound balanced for a fair comparison 
on middle sounds, analogue, is, 
brighter 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 terms 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. 

Subjective qualities 
Some pundits, without actual exper
ience of good digital equipment have 
nonetheless speculated on digital's 
subjective faults, such as 'grainy tre
ble', 'hard midrange', curtailed stereo 
depth and ambience, plus audible 
low level distortion. We however have 
experienced none of these with our 
machines; on the contrary we have 
discovered some unexpected virtues 
which I feel will assume increasing 
importance in the future. The most 
obvious the perhaps the least expec
ted is the bass quality. 
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Analogue signal is converted into digital form by 
sampling the signal to give a binary number 
(examples use 3 bits). Thus analogue 6v becomes 
binary 110. High-speed sampling, 16 bit 
measurement and filtering gives good fidelity to the " 
orginal waveform. 

With CD replay of digitally mas
tered sources, the particularly good 
quaity of the bass is immediately 
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 con
tributimg factor here. 

The potential of CD, 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 LP 
chain has a tendency to soften, mask 
and compress the original pro
gramme in addition to applying a de
gree of audible frequency response 
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 programme is doc
tored, hyped-up, equalised, or other
wise produced in such a manner as to 
give an enhanced 'larger' and 'closer 
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than life' effect. Moderated by the 
analogue chain, the end result is 
more or less satisfactory, but the 
same programme replaying in all its 
exaggerated glory via CD can sound 
dire in many cases- a travesty of the 
musician's and composer's intentions. 

Paradox 
We therefore have an interesting 
paradox here - the LP can actually 
beat the CD player on modern pro
gramme material of typical com
mmercial quality, when judged from a 
musical standpoint. Once again, there 
is scope for the pessimist to con
demn digital replay. Conversely, given 
'musically' produced and balanced 
programme free of emphases, CD 
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 CD system performs 
extremely well by analogue stan
dards and ruthlessly reveals record
ing eccentricities. 

Features and facilities 
From the players tried, a fair idea of 
CD operation and the general facil
ities that will be offered was gained. 
All were automatic in the sense of a 
conventional turntable; tracks may 
be selected by pushbuttons on any 
order and the sequence stored for 
subsequent play. 

When a CD player starts up, the first 
thing it does is to seek the start point 
(discs are played from the inside out
wards) and reads the disc index. lt 
then has all the necessary infor
mation to read out the number of 
tracks present and their individual as 
well as their total duration. If 'play' 
alone is pressed, the tracks are re
produced in their normal sequence 
without interruption, and some of the 
machines have fine forward and 
reverse controls 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 out first appraisal of early CD 
players. Several machines seemed 
quite slow. However, the Toshiba XR
Z90 gave a hint as to what is actually 
possible. A pre-production prototype, 
it demonstrated a very desirable turn 
of speed as regards transport opera
tion. Not only was it easy and logical 
to use, but it also appeared to res
pond with great agility. 

A further facility we found con
venient was the presence of a head
phone socket in the front panel, for 
example on the Hitachi and Sony 
players. This was found to be very 
useful. 

CD 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 poten
tial for compactness. In physical terms 
the basic Philips/Marantz design is 
still the smallest so far, this a top load
ing design. 

Laser light is focused on the 
disc's bright reflective layer, 
reading the microscopic pits as 
either high reflected light level 
or very low light level when 
light is scattered by the pits. A 

photodiode converts this light 
signal electrical impulses. The 
tracking arm moves from 
inside to outside of the disc, 
disc speed decreasing progres· 
sively from 500 to 200 rpm. 

Note that the CD player produces a 
line or auxiliary signal level, with a 
flat-response audio signal, like a 
tuner or cassette recorder. 

Conclusions 

The conclusions arising from this pre
liminary investigation into CD 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 
CD players seem much greater than 
their differences. 

lt will be some time before CD pre
sents a serious alternative to anal
ogue, though, because of the finite 
rate of expansion of the CD record 
catalogue. At first, only a few hundred 
titles will be available, and no-one 
with an established library of LPs is 
gong to scrap these and their assoc
iated analogue equipment. Initially a 
secondary music source, CD is how
ever expected to expand in the next 
few years to make serious inroads 
into the analogue and LP market, to 
an ultimate stage where the analogue 
equipment and source material will 
be rendered obsolete except for 
archive purposes. 

Advanced LSI circuitry carries out over four million switching 
operations per second 
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Home truths 
about speaker 
performance 
it's true: some loudspeol-;ers sound superb under 

scientifically designed test chamber conditions. 
it's also true that your home is no test chamber. 
And by the time the sound has bounced around 

your furniture and furnishings, even the best 
loudspeol"iers con lose a lot of their test performance. 

"Truth in Ustening". 
For almost .30 years, A� has been building a record 

of technological ingenuity and design innovation of 
which we ore justly proud. Indeed, A� speakers hove 
become the yardsticl"i by which other manufacturers' 
products hove often been measured. 

For the post few years our most important area of 
research has been the interplay between room 
surfaces and speol"ier performance. Through the u�
of a complex computer programme connected to a 
sophisticated robot head, we hove been able to 
analyse speol"ier sound reproduction os perceived by 
the human ear. 

This has enabled us to design odvoncedspeol"ier 
systems that faithfully reproduce the full colour and 
character of the recording without being baffled by 
the usual domestic distortion. 

We call it "Truth in Listening". And it's a design 
philosophy that's built into our whole range of 
speol"iers- from the compact A�8LS to the 
award-winning A�9LS. 

Reliability in performance. 
Performance may start with od�ced design. But 

it's only guaranteed by meticulous 'manufacture. 
it's why we insist on mol"iing all our drive units 

ourselves. 
At Acoustic �eseorch we use air cored chol"ies 

because they produce less distortion. We maintain the 
some value choke os iron cored chokes by using more 
copper. Only heavy guoge copper wire is used in . 
winding. 

And it's why every A� speol"ier is guaranteed to 
perform up to factory specification for a full five years; 
with a warranty that covers ports, labour and even 
carriage to and from your nearest OtJthorised A� 
service centre. 

Ash to hear the range of A� Speol"iers at your 
nearest A� Dealer. And discover a few home truths. 

Lill 
Listening to reality 
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Please send me details of 
the Goodmans 'M' range 0 
the Quartet range 0 

Goodmans Loudspeakers Ltd. H FC 
Downley Road, Havant, Hampshire P09 2NL . ..I 
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JULIANA 'S NUMBER THREE IN A SERIES. 
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If you've ever danced the night away at 
the Hong Kong Hilton, The Hcliopolis 
Sheraton Cairo, Cindcrclla Rockcrfcllcrs in 
Chicago, the Singapore Hilton ... 

Alright. so you haven't! 
However, you may still have cxpcri· 

cnccd a little of the atmosphere of these 
exotic nightspots right at home in your own 
front room. 

For they arc just a handful of top inter· 
national dubs and discotheques who use the 
budget-priced KEF Coda Ill speakers. 

Bookshelf hi-fi speakers in a disco· 
theque? The idea sounds absurd. But not 
according to the company whose brain· 
child it is- The juliana's Group. 

Anyone in the club or hotel business 
will know that Juliana's are the world's 
biggest and most experienced discotheque 
company. 

They supply a custom designed com
plete discotheque package, calculating the 
exact sound requirements, then designing 
and supplying a complete system of sound, 
lighting and video, much of it built them
selves by their manufacturing company. 
Beam Electronics. 

Beam were called in to overcome 
some of the problems in lighting Peter 
Stringfellow's extravaganza - the Hippo· 
drome. London. designing and building a 
wiring loom that took some five miles of 
cable. 

In an entertainment world that is 
becoming more and more hi-tech. inno
vative and spectacular, custom designing a 
complete sound system becomes increa
singly complex. 

So how do KEF Codas help? 
Alex Munro, Technical Director of 

juliana's London Division and Tony Hamza, 
Managing Director of Beam Electronics. 
explained: 

"In the kind of international disco
theque we're talking about, there are two 
distinct sound requirements. 

One is the high energy sound we get 
from the big speakers on the dance floor 
itself. In hi-fi terms it is not a particularly 
accurate or a high quality sound. But it's 
there for dancing to, not listening to. 

If this sound was directed at the whole 
area, it would become very irritating, 
because the volume would be too loud to 
talk over and because the high frequencies 
would get soaked up by the soft furnishing 
of the surrounding areas where you end up 
with a low-grade sound. 

So we contain this high energy sound 
within the hard reflective surfaces of the 
dance floor itself. 

Then we use a further sound system for 
the surrounding areas. This is where the KEF 
Codas come in. The sound here is of hi-fi 
quality. It still contains all the excitement of 
the dance floor sound. but at a less obtrusive 
level that y ou can talk over. 

The art is not to have an obvious 
change-over point, so that the sound 
appears consistent throughout, although in 
reality it is quite different:' 

But can the small KEF domestic 
speakers really supply the volume, even at 
listening levels, in such large areas which are 
usually crowded with people? 

"Certainly. We do, of course, use as 

many as we have to. In the Hong Kong 
Hilton, for example, we used seventy. 

Also, we use them with a line trans· 
former. This makes use of a big amplifier 
with a very high voltage output and a trans
former close to each speaker. So we can totally 
control the power to each speaker, giving 
more volume or less wherever we need it. 

By having more small speakers with 
individual control. we can achieve great 
flexibility. This is important because every 
sound system we design is a· one-off', custom 
built for its particular location. And the 
smaller speakers are ideal because we can 
hide them and interfere as little as possible 
with the design and decor." 

)uliana's have pioneered another enter
tainment concept which they call the Music 
Room. This is a multi-function lounge, bar, 
tea room and night club which runs from late 
morning until the early hours. A serics ofD)s 
provide music to suit the hour of the day. 
ranging from classical through to jazz to the 
late night disco music. 

Again, KEFCodas and Chorales are used 
extensively. 

tils +he. line transfor,..,u pr;,..,c.iple.. knol4l, bi� 
8rY!p wi+t. ve.ry high volt�e. oo-t-put and a 

tr"ao&.formEr c105€. -h:l each speaK«. Blsn. Slah. 

'The quality of sound is particularly 
important here, especially in the quieter 
day-time hours. The music is an impor· 
tant feature. It is 'live' in the sense that it is 
being presented by a DJ. The ambi
ence is crucial. It must have presence, but 
again without preventing or intruding on 
conversation:· 

Juliana's started using KEFs about a year 
ago. They now have hundreds in use and are 
ordering more all the time. 

"We haven't had a single one back, 
which is quite a remarkable record. We have 
clubs and discotheques from Australia to the 
Arctic Circle and we have to service every 
one of them. so the reliability is a bonus. But 
really, the quality of sound is what we look 
for, and in a small speaker at this kind of price 
we haven't found anything to beat the KEF 
Codas:· 

FOOTNOTE: 
KEF Speakers have been manufac· 

tured for 22 y ears. KEF have the largest 
development and design team of any 
loudspeaker manufacturer and have been 
in the forefront of every important 
speaker development over the past two 
decades. 

KEF speakers are internationally 
recognised as being the finest in the world 
and many of the leading hi-fi manufacturers 
have stu.died the KEF methods of testing and 
manufacturing at their Kent factory. 

They range in price from £9,000 to less 
than £loo a pair, and KEF's continuous 
programme of advanced research and 
development benefits their budget speakers 
every bit as much as the professional studio 
models. 

Any reader wishing to receive a 
complete information pack on KEF speakers 
should telephone, or write to the address 
below: 

KEF Electronics Limited, Tovil, Maidstone, 
Kent ME15 6QP. Tel: o622 67 2261. 
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Sansui's first digital adaptor, unusually, 
incorporates processors switchable to record 
or playback and so it is not possible to code 
and de-code at the same time. The PCX1 will 
allow copying with error correction, but not 
down to analogue and back again. it only has 
14-bit resolution, but good dither was provided, 
and so 14-bits are better on this than on the 
Sonys. 

In fact this processor is a 12V DC model 
incorporating a 'bug hutch' on the side which 
accepts a re-chargeable nicad pack, but in 
addition a separate mains power supply unit is 
also supplied. This interconnects with a 
special plug and socket, of a conventional type 
f r e q u e n t l y  u s e d  on Ja panese 
equipment. Two %in mono jacks are also 
provided for left and right microphone inputs, 
whilst line inputs and outputs are on pairs of 
phono sockets on the right hand side panel. 
Also on this panel are a mic attenuator switch 
(20dB) and a microphone bass cut switch. 
Ph ono s o c k e t s  a r e  a l s o  used f o r  
interconnections t o  the video inputs/outputs 
of video recorders, an additional copy socket 
being provided. Two more phonos are fitted for 

interconnection with TV tuner or TV set inputs 
and entitled 'monitor TV' and 'video tuner', a 
switch selecting appropriately. 

On the front panel is quite a large split
concentric level control, which was easy to 
adjust. Switches select copy on/off (when off, 
the copy socket can feed the encoded signal to 
a second video in parallel), meter function 
(level or tracking and battery level), muting 
off/auto, and mic/line input switching. A large 
rocker switch selects record or playback 
mode. A v.in stereo headphone jack is 
provided with a small ganged level control for 
gain adjustment, and this gives adequate 
volume into low impedance models, but clips 
at 310mV, and thus is unsuitable for higher 
impedance models. 

Record level metering also works on replay, 
and is of the bargraph type with fairly good 
discrimination, reading peaks accurately. 
There is also an overload light to tell you that 
you've just gone over the top! As you cannot 
monitor the return digits, you cannot of course 
de-code and hear clipping, so this overload 
warning is important. There is a record mute, 
and sockets are provided for a carrying strap if 

you are using it for outdoor recordings whilst 
you are happily jogging. 

Sansui claims this model has superb error 
correction built in, and indeed it must have 
since it coped very well indeed with the test 
digital recording that we had already played 
250 times. lt seemed to cope very well indeed 
with 14-bit correction, but our 16-bit tapes did 
have the odd error that could not be corrected 
on this adaptor. 

When we recorded speech at - 50dB and 
played it back appropriately, we regarded the 
quality as excellent, having very good dither 
and the sound was very clean, even at this 
remarkably low level. lt may only be of 
academic interest, but with the replay level 
boosted up on this very under recorded 
speech, we did detect a slight tone, measuring 
300Hz at - 96dB, and second harmonic at 

operated as a portable off batteries. A strongly 
recommended product then, with no bugs that 
we could find. 

GENERAL DATA 

Maximum output for peak record level.. . ............. ..1.4V 
Input sensitivity for peak record level ........... ............. ...... 500mV 
Overall distortion at 1kHz, OdB (2nd/3rd/4th) 
........... ............ -82dB/in noise/in noise (total 0.012% inc noise) 
Overall distortion al1kHz, -20dB (2nd/3rd/4th) 
............................................................................ -65/-66/-76dB 
Overall distortion at 1kHz, -40dB (2nd/3rd/4th) 
....................................................................... -59/-60dB/in noise 
Overall distortion at 1kHz, -60dB (2nd/3rd/4th) 
....................................................................... -40/-42dB/in noise 
Overall noise, unweighted .... , ............................................. -80dB 
Overall no1se, CCIR/ARM weighted ................................ -80.5dB 
Head phone output level into 600ohms 

........ ........................................ .. 2.7V max 
Headphone output level into 8ohms 
................... .................... ........ ........ 310mV clipping, gain in hand 
Meters under-read .............. ............................... ......... OdB on 8ms 

- 94dB. Under normal conditions, though, in R 
quite extended listening tests, we never heard 
any whistles, and we did not hear any noise 
modulation from the speech, which is L 
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extremely good. 
We played several cassettes made on a 

Sony PCM-F1, the first being a superb 
recording by Peter Baxendall of Renaissance 
Brass Music, recorded with two compensated 
STC 4038 ribbons, using transformers. This 
sounded really beautiful, as it had done on the 
Sony. There was just a slight suspicion of 
noise modulation, though, which vanished 
when we converted to 14-bit via the Sony 701. 
We then coded a compact disc through it and 
monitored with the 701, and results were 
superb. The only audible difference was 
perhaps a marginal spikiness on strings, and 
suspicion of a lack of body at lower HF, for 
which we could find no plausible explanation, 
other than a difference between 16- and 14-bit. 

I must emphasise that we were judging by 
the highest standards, and that whilst 
differences were heard by all of us, they really 
were very marginal. You can see that distortion 
at peak bits is incredibly low for 14-bit, and 
that signal-to-noise ratios were very good, 
unweighted ratios also being excellent. Even 
distortion at low levels was very low when 
judged in perspective. Need I say that the 
responses were as flat as a pancake! Input 
sensitivity was just slightly lower than I would 
have liked it, but output level was ideal, again 
not variable. 

At the time of writing a price had not been 
firmly established, and I feel the value-for
money is highly dependent on the price of this 
unit compared with the Sonys. One should 
bear in mind, on the debit side, that it is only 
14-bit, and that it has to be switched to record 
or replay. On the credit side, the Sansui has an 
advantage over the Sony 701 in that it can be 
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This utterly remarkable 16-bit adaptor has now 
been available since early Autumn 1982 and 
has set a standard of digital recording quality 
for home and semi-professional use which has 
actually been the envy of many professionals, 
several of whom have purchased these units 
for high-quality recording. The PCM-F1 is 
intended for interconnection to a PAL
compatible video recorder, although an NTSC 
recording model is available. Modifications 
allowing the record side to be switchable 
between PAL and NTSC standards have been 
written up by Tony Faulkner in Studio Sound 
magazine (March 1983). 

The PCM-F1 adaptor can be driven either 
from an internal nicad battery pack, or from an 
external mains charger. lt is designed primarily 
to match the Sony portable video recorder type 
SL-F1 UB, and TT-F1 tuner/timer/charger. Other 
o p t i o n a l  e x t r a s  i n c l u d e  v a r i o u s  
interconnection lead combinations; a separate 
charger power supply AC-F1 UB at around £70; 
car cigar lighter charger and so on. The PCM
F1 works ideally with the SL-F1 UB video 
recorder which allows a form of cueing and 
double-speed playback. 

The PCM-F1 gives the choice of 16-bit or 
� 14-bit encoding, but for playback auto-

matically decodes either without the need for 
switching. Also, the F1 will automatically 
decode either PAL or NTSC format, which is 
useful. This allows you to convert digital audio 
tapes (if they are EIAJ standard) from, say, 
NTSC to PAL if you have the right video decks. 

This unit has quite sensitive microphone 
inputs, on 'I• in mono jacks, and these have 
both low distortion and quite high sensitivity 
and yet a good clipping margin, allowing direct 
interconnection with capacitor microphones, 
but these will need their own power supplies. 
Line inputs, on phono sockets, have a 
reasonable sensitivity for obtaining peak 
recording level in most applications. They are 
about 6dB less sensitive than average cassette 
deck inputs, but will handle very high input 
levels for professional applications. Input 
signal level is controlled by separate left and 
right miniature rotaries, which were found 
slightly awkward to use. The signal can then 
be encoded either to 16-bit, or to 14-bit with 
extra correction (which we did not really find 
an advantage). Two machines can be fed, one 
from the video out socket, the other from a 
socket switchable to the record side or to an 
error corrected signal from the replay side, 
thus allowing copying with error correction, 

which is excellent. 
The record and replay converters may be 

used independently, which allows you to 
obtain analogue audio playback from one 
video deck, level control and equalise, then re
encode to a second deck for mastering, and 
you just need an extra video deck for this. The 
metering is of the horizontal bargraph type 
with excellent discrimination, indicating from 
replay only unless 'record mute' is pressed. 
There is also a peak reading light the meters 
were found not quite bright enough for outdoor 
use. Audio outputs are on phono sockets, 
which give a maximum level at low and mid 
frequencies of 1.35V RMS, although of course 
high frequencies will be at a lower level 
because of the 50/151-'S eq pre-de-emphasis 
which cannot be switched out on record, 
although non pre-emphasised tapes made on 
another adaptor will automatically be 
processed correctly. A mute on/off button 
allows audio to be heard during cueing etc, 
and stops the deck muting unless errors are 
incredibly bad. There is a battery check button 
'average battery life from full charge is one 
hour), and meter select switch for level or 
tracking, auto/manual peak hold and release 
button, mic/line input switch, and finally, a 
headphone volume switch in approximately 
6dB steps, headphones being interconnected 
with the usual V. in stereo jack. Low and 
medium impedance models could go loud 
enough, but higher impedance ones could not 
go loud enough 'in the field' unless you 
endangered peaks by going very near peak 
recording level (we certainly did when 
recording fireworks!). 

We have been using this model now for one 
year, recording off batteries and mains 
anything from steam railway locos to 
symphony orchestras in the Royal Festival 
Hall, and have obtained recordings which we 

by anything from lurking thermostats to 
transmitters around the corner! 

The SL-F1 video has a counter which reads 
in minutes and seconds, but this does not work 
on blank tape (it works by counting the number 
of video frames). 

We recorded speech at a level of 50dB below 
peak and then amplified it right up on replay to 
a full level. No distortion was apparent on 
16-bit, the dither being very effective, but 14-bit 
reproduction showed a rather crackly 
background, and clearly required more dither. 
We have carried out every test imaginable with 
spectrum analysers and distortion meters and 
can find nothing wrong. On 16-bit, levels well 
below the noise are easily reconstituted on 
playback because of the excellent dither 
characteristics permitting this (on 16-bit). In 
the laboratory, distortion was stunningly low 
throughout as you will see from the figures 
below. 

The unit does get extremely hot and requires 
to be used in a well ventilated place. All audio 
and video interconnections are on phono 
sockets, the DC input socket being a special 
DIN one. (A car lighter socket lead can also be 
supplied). 

We have all had such tremendous fun using 
this unit with the SL-F1 and it has opened 
many new doors to 'fun with audio'. If you want 
the flexibility of mains or battery operation 
then I urgently suggest that you consider this 
set-up rather than messing about any more 
with analogue tape (see also PCM-701 review). 
Thoroughly recommended as a 'best buy'. 

GENERAL DATA 
Maximum output for peak record level .................... ........... 1.35V 
Input sensitivity for peak record level ............................... 390mV 
Overall distortion at 1kHz, OdB (2nd/3rd/4th) 

all consider to be of stunning clarity and 
accuracy, and which seem to have an 
openness and lack of modulation noise that 
could never come from even the finest 
analogue machine. We have absolutely no 
reservations about the sound quality, although 
we found it necessary to fit a voltage
dependent resistor across the mains input to 
remove surge clicks, as most digital 
equipment is prone to being thrown by these. 
We have regularly also used a QED mains filter R 
which has worked very well. 

...................... - 88d8/in noise/in noise (total 0.0046% inc noise) 
Overall distortion at 1kHz, - 20dB (2nd/3rd/4th) 
......... ............................. ............................... -81/- 79d8/in noise 
Overall distortion at 1kHz, - 40d8 (2nd/3rd/4th) 
.................................................................. in noise/-73d8/in noise 
Overall distortion at 1kHz, -60d8 (2nd/3rd/4th) 
.................................................................. in noise/-50dB/in noise 
Overall noise, unweighted, 16 bit............... . ................. -90.5dB 
Overall noise, unweighted, 14 bit... .......... _. . ......... .......... -88.5dB 
Overall no1se, CCIR/ARM we1ghted, 16 brt .. . . ........... ... -91d8 
Headphone output level into 600ohms ...... ........ .......... 4.4V max. 
Headphone output level into Bohms... .. .... ........... 290mV max. 
Meters under-read.... ........... ........... ......... .. ..... OdB on Bms 

f--

f--- I--

-+ 
When you are doing live mic recordings I 

most strongly advise you to use balanced mics L 
and cables, together with a balanced to 

T unbalanced transformer of the highest '"' 
possible quality as near the PCM-F1 as 1 
possible. This is extremely important in order ,. so 100 "" "" 
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to keep out interference, which may be caused Overall frequency responses 

" 
I= 
" 5k 

1-

--

-
10k 2011. 



. L�£!1:u?e?s!��re���i�!�id�xd�11l!�r 
61688 

Introduced a year after the PCM-F1, the 
PCM-701 is very similar but gives a marginally 
better performance. lt omits microphone 
inputs and is only mains operated, having no 
12V input. lt does have, however, a video 
monitor feed which allows you to look at the 
dots and bars produced by a digital audio 
signal on the screen of a normal video monitor 
(that is not a normal telly, but one having a 
straight video input). The 14/16-bit switch for 
record is on the front rather than on the back, 
and there is an indicator which shows you 
whether you're decoding 14- or 16-bit. Record 
level controls are much better, being a friction 
locked concentric rotary. lt is twice the width 
of the PCM-F1, but has about the same depth 
and height, and gets at least as hot, possibly 
even h o t t er! All other controls and 
interconnections are identical. 

There are no audible differences that we 
could detect between the 701 and F1, although 
the measurements were marginally even better 
as will be seen. We again tried the very difficult 
grossly under-recorded speech test, which it 
passed with flying colours. Recordings made 
with the PCM-F1 are all  completely 

interchangeable with this model. We have 
found that errors are not really of any concern, 
until you play back a tape more than a hundred 
times, if you are using decent video tape on a 
respectable video recorder. Copies were 
indistinguishable from the orginal, and so at 
the lab we all suggest that the use of either of 
the Sony PCM adaptors will open up a 
completely new world of glorious audio quality 
for you that you may never have experienced 
before - unless you have previously heard 
good digital, or one of the few superb compact 
discs on the best players. 

Since its price will be around £200 cheaper, 
at £750 or less, than the PCM-F1, it is an 
exceptionally good buy and, of course, is a 
'best buy'. This brand new unit is obviously 
going to be used by top professionals and I 
suspect is going to be responsible for closing 
down, unfortunately, quite a few production 
lines of semi-professional analogue reel-to-reel 
decks. Possibly it will also seriously harm the 
sales of the most expensive cassette decks. I 
emphasise that you will get the best error 
correction if you use a deck such as the SL-F1, 
or the Sony C9, which both have special PCM 

input and output capabilities which by-pass 
unnecessary video shaping circuits which are 
normally required for TV recording. Other video 
records not having this facility should still 
work well with these adaptors, but your tapes 
will show deterioration rather sooner_ 

On the speech test recorded at very low level 
there seemed to be almost no quantisation 
noise, but just gentle dither_ Distortion was not 
really noticed even at this ridiculous low level 

GE.NERAL DATA Maximum output for peak record levei ................................. 1.35V 
Input sensitivity for peak record level.. ............. ......... ........ 320mV 
Overall distortion at 1kHz, OdB (2nd/3rd/4th) 
...................... - 88d8/in noise/in noise (total 0.0038% inc noise) 
Overall distortion at 1kHz, - 20d8 (2nd/3rd/4th) 
......................... ................................................. better than - 88dB 
Overall distortion at 1kHz, - 40dB (2nd/3rd/4th) 
.................................................................. - 69dB/in noise/in noise 
Overall distortion at 1kHz, - 60dB (2nd/3rd/4th) 

· 

....................................................................... - 421- 48dB/in noise 
Overall noise, unweighted, 16 bit ....................................... - 91.d8 
Overall noise, unweighted, 14 bit.. ................. , ... , ............ - 85.5dB 
Overall no1se, CCIR/ARM we1ghted emphas1s m .... .. ... . - 91.5dB 
Headphone output level into 600ohms on 16-bit. 14-bit was not so good, with 'frying' 

noise being audible; the speech seemed to 
modulate this noise, but only slightly. We 
suggest that within its frequency range, what 
goes in seems to come out again with no 
apparent loss of information, neither does it R 
add anything. The error correction seemed 
superb, even coping with tapes acceptably 
well which had been played back perhaps 250 L 
times. I feel that the Sony digital adaptors put T the domestic and semi-professional recording "" 
enthusiasts into a world that they could never 1 

..... ........... ................. ......................... ...... .......... ............ 5.7V max 
Headphone output level into Bohms 
.................................... .................................................. 280mV max. 
Meters under-read ....................... ................... ............ 1 dB on Bms 

_- -
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have believed possible only a few years ago. A " ., '"' "" .. , ! I - -
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very worthy 'best buy' indeed. Overall frequency responses 
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'CHOICE' RECOMMENDED 
AND BEST BUYS C OME 

WITH FREE CARRI AGE AND 
A 2-YEAR GUARAN TEE 

FROM BARTLETTS 

TURNTABLES 

Ariston RD80SL. ..................... 0 
8eogram 8002 . . ............. 0 
Dual CS505/I............... . .. 0 
Lux PD300 .... . . . ................... 0 
STD 305S .. . ................... 0 
Technics SL7 .... . ............. . ...... 0 
Thorens TD 166. . .............. 0 
Thorens TDI60. . . 0 
Walker CJ55 .. . .................... 0 

PICK-UP ARMS 

Audio Technica A Tl120 ............... 0 
Audio Technica ATIIOO ....... . .... .. 0 
Linn LVX........................ . . 0 
SME SillS .................. . ... . .... 0 

CARTRIDGES 

Audio Technica A T31 E. . . 0 
Audio Technica A T33E ................ 0 
Coral MC88E ........................ 0 
Goldring G920 I GC . . ............. 0 
Goldring G910 I GC .................. 0 
Grado GT Super...... . .......... 0 
Mission 773HC........ .. 0 

Nagaoka MP30 ..................... . . 0 
Ortofon VMS 20E 2 .. . .......... 0 
Ortofon VMS 30 2 .................... 0 

AMPLIFIERS 

AR P 35 . . . ............ 0 
Hailer DHIIO/DH220 ................ 0 
Luxman L230 . . . . . 0 
Luxman LA30 . . . . . . . . . . . . . . 0 
Mission 778. . . . . . . 0 
Mission 7778U... . 0 

NAD 3000A ........ . ...... 0 
Nytech CA202 . . . . . 0 
Quantum iA IOO.. . ............... 0 
Rote! RA820 ... . .. . .................. 0 
Rote! RA870/RB870 .................. 0 
Sansui AU-DIOI ..................... 0 
Yamaha A300 ........................ 0 

• Free carriage on all orders. 
• 2 year guarantee on all items 

(ex. styli). 
• Access & Barclaycard gladly 

accepted- 'phone your order. 

SPEAKERS 

Acoustic Research AR48LS . . .. 0 
Celestion I 00. . . . . . . . . . . . ..... 0 
Celestion 110.............. . . 0 
Celestion SL6 . . . ................... 0 
Keesonic K U6. . .................... 0 
KEF Coda 3 . . . . .......... 0 
Marantz LD30/2 .... . . . . .............. 0 
Mission 70/2 . . . . . . . . . . . . ... 0 
Mission 700S. . . . ... 0 
Monitor Audio R252 . . . . ... 0 
Monitor Audio R352 . . ..... 0 
Mordaunt Short MS20 ................. 0 
Mordaunt Short Carnival 3 ............. 0 
QUAD ESL 63. . . . . . . . . . . .. 0 
Rogers LS7 .......................... 0 
Rogers Studio One .................... 0 
Tannoy Mercury ...................... 0 
Wharfedale Laser 90 .................. 0 
Wharfedale TSR I 08/2 ................ 0 
YamahaNSIOOO.. . ............. 0 

TUNERS 

Luxman T210L ..... . ................. 0 
Pioneer F90 . . . . . . . . . . . . . . . . . . . ... 0 
QUAD FM4 ......................... 0 
Revox 8261 . . . . . . . . . . .. 0 

* !fyou do nor L\'QIIIIO cur this is!J·ue a photocopy Ll'i/f be suj]icieflt 

Offer L'Giid unri/31.11.85. 

CASSETTE DECKS 

Aiwa ADF 660 . . . 0 
Aiwa ADF 770 ....................... 0 
Akai CSFI4 .......................... 0 
Akai HX3 . . . . . . . . . . . . . . . .... 0 
Akai GXR6...... . ....... 0 
8eocord 8004 . . . . 0 
8eocord 9000 .. 0 
Dual C844. . . . . . 0 
Hitachi DE44 .......... . ........ 0 
Hitachi D220M ....................... 0 
Marantz SD320 ............ . .......... 0 

NAD 6050C .. . ............. . ........ 0 
Nakamichi ZX7 . . . . ............ 0 
Nakamichi ZX9 . . . . . ....... 0 
Re vox 8710/3 ................... . .... 0 
Sansui DW9 . . ................ 0 
Technics RSM 216. . . . . . . . . . . . . 0 
Technics M245X ..................... 0 

Large range of other products stocked
if you don 't see what you require please 
phonf' or send SAE for a quotation. 

175HOLLOWAYRD 

LONDON N7 8JB 

Mail Orders: 01-607 2148. General Enquiries: 
01-607 2296. Open 9.30-6Mon-Sat. (Cl. Thur) 
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With the rapid proliferation of stations in 
=his country and around Europe. conventional 
1Jners not only have to pick up and hold 
:::hosen stations. they also have toflght off other 
3ignals muscling in from nearby frequencies. 

On top of this. more and more stations 
:1re using digital equipment to dramatically 
improve the already high quality of their FM 
Jmadcasts. 

Conventional tuner designs simply can' t 
jo justice to such high quality 

Obviously a new breed of tuner is needed. 
Jne with greater receiving capabilities and a 
previously unreached high in sound quality 

THE ALL-DIGITAL TUNER 

Conventional tuners are essentially two
circuit affairs. 

One circuit demodulates the incoming FM 
signal into an audio signal. 

The second circuit tums that into stereo. PIQNEER•s it's all analogue technology Unfortunately, 
analogu�signals are BY GIVING uou NOTHIN very eas1ly affected 

I , by interference 
and noise. And very difficult to make clean. 

The answer was clear 

CONVENTIONAL SYSTEM 

DIGITAL DIRECT DECODER SYSTEM 
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If you can' t remove the symptoms. 
remove trte cause. 

Exit analogue. Enter digital. Pioneer 's extra
ordinary new Direct Digital Decoder 

THE DIRECT LINE TO STEREO 

Instead of two circuits. there is now just 
one. No separate FM and MPX demodulators
left and right channels are produced directly 
from the FM wave. 

No distortion. No beat and noise. 
No interference. 

Our system is more advanced than even 
the Pulse Count Demodulation system. 

And the F-90 is ourflrsttuner to incorpor
ate Direct Digital Decoding. 

Already, not unexpectedly. it has been 
received with acclaim. as the following quote 
from the American 1982 AES Convention 
shows. 



STATION CALL 

FM/AM DIGITAL SYNTHESIZED TUNER 2 3 

6 7 B 

NEW F·90 DIGITAL TUNER. 
G,ITGIVES YOU EVERYTHING. 

REPRINT FROM 1982 AES CONVENTION. Its specifications will do the talking. 
In the conventional receiver. stereo signals are ALL SOUND. NO NOISE 

decoded by switching the composite signal with a Total Harmonic Distortion of 0.00950/o 
subcarrier. having a square wave form. whereas in for 1kHz mono. o.o2o;0 for 1kHz stereo. 
the new direct stereo decoder. stereo signals are s th · f th 1 bl 

· 

f 
decoded by switching the sinusoidal subcarrier with 

0 eres none o e usua urnng o 
the pulse train which .---------------------, sounds at the extremes of the 
has information 

Subcarriergeneriltingdrcuit Lowd"tonoon38kHz dynamic range. 
from the composite Signal to Noise ratio 
signal. The beat noise of93 dB mono. 86 dB stereo 
caused by the harm- The distortion which can veil 
onics of the switching the sound just melts away 
signal is eliminated, 38kHzsquarew.,. Stereo separation of 
and accordingly. no 
anti-birdie noise filter is required. Moreover. the 65 dB at 1 kHz. Brings new life to FM for stereo 
switching devices are operated at 1.26 MHz so their radio as you've never heard it before. 
non linearity does not effect the decoded audio Specifications so high. that today's best 
signal. Thus . in the new FM direct stereo decoder measuring instruments are pushed to register 
anti-interference and hi-fidelity reception are them. Such specifications will set up Pioneer's 
realised at the same time. new F-90 Direct Digital Decoder as the gold-

At Pioneer. we'd go even further. _stand_ar� i� tuners. This {1D PIONEER' We believe the F-90 is the best tuner in the world. IS FM l1ke 1t s meant to be. Everything you hear is true. 
Pioneer High Fidelity (GB) Ltd. Field Way. Greenford. Middx UB6 auz. 
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a 
If you don't yet own an Akai GX-7 

cassette deck , may we politely suggest that 
you need your head examined! 

You see, although all manufacturers 
seem to claim that their latest developments 
are the greatest thing since Edison shouted 
Eureka, we atAkai honestly believe that the 

GX-7 with its SuperGX head is one of the most 
significant steps for ward in the history of Hi Fi 
to date. 

We've always contended that if it's 
Beethoven you're playing, it shouldn't sound 
Brahms and Liszt . So we literally put our 
heads together and came up with a 3 head 
system using revolutionary Super GX heads. 

To the initiated, it means we've 
combined a 4 micron recording gap with a 
1 micron playback gap, guaranteeing ideal 
range and dynamics for each and every mode. 

To the uninitiated, it means you hear 
exactly what you've just recorded. 

And to everyone, it means perfect sound 
whether you're using normal chrome tape 
or the more recently fashionable metal tapes. 

Add to that two capstans and pinch 
rollers which grip the tape more firmly than a 
Hi Fi freak holds onto his hertz and a *Dol by C 

system which reduces noise a hundred times, 
and Wow, Flutter and Hiss become so 
unnoticeable you can practically forget them. 

In fact , in the never-ending race for 
perfection, we atAkai do seem to have a 
decidedly unfair advantage. 

A head start. 
For full details of the Akai range phone 

01-897 2487, any time, any day. 

AKAI 
Hi-Fi!Video *Trademark of Dol by Laboratories 
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TURNTABLES 
AND 

TONEARMS 
A definition of terms first. Though the 
word turntable strictly means the 
rotating platter, its bearing and motor 
only, it is generally used to describe 
the familiar turntable package also 
known as the .record deck, integrated 
player or turntable system. This com
bines motor unit and pickup arm in a 
plinth system. This integration can 
offer automation of arm functions 
which cannot readily be provided on 
a manual model, furthermore the 
integration can offer size reduction 
down to the LP jacket sized player 
with radial tracking tone-arms integral 
with the player lid. 

Hi-Fi Choice uses the description 
motor unit to describe a turntable 
without a pickup arm. A plinth and 
cover may come as extras to some 
motor units. 

What should a turntable do? 
The turntable must simply provide an 
isolated environment for t he stylus to 
interact with the groove on the record 
to enable the cartridge to abstract 
the greatest amount of recorded 
musical information from the groove. 
The turntable should not introduce 
its own mechanical noise (rumble) or 
electrical noise (hum and hiss) and it 
should help'isolate' the cartridge and 
minimise'feedback' from both air and 
surface borne vibration. In other 
words, while it must keep the groove 
running steadily past the stylus by 
rotating at the correct speed, it should 
not permit or introduce any other 
relative movement between the two. 

Hi-Fi Choice measures a turntable 
to assess how accurately it rotates, 
both in terms of how close to the 
absolute correct speed (33.3rpm) it 
gets and how it varies from that speed 
over time. The vibrations �enerated 
by the bearing, and electncal noise, 
are measured, as is the platter's effect
iveness at damping vibrations in the 
LP record itself; again to minimise 
unwanted noise. 

The turntable's ability to withstand 
unwanted vibrations in the air and in 
the surface on which it sits are shown 
in the 'break-through' graphs which 
indicate where energy gets through 
the turntable's 'defence system'. 

Ideally then, the turntable should 
rotate at the absolutely correct speed 
without drift or cyclic variations. 
Medium term variations are heard as 
wow, particularly in recordings of 
piano music, shorter term variations 
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can be heard as flutter. The turntable 
shouldn't slow under the imposed 
load of a cartridge tracking a large 
modulation of the groove. Wow 
caused in these circumstances is 
known as transient wow and is heard 
as a blurring of the leading edges of 
musical notes. The turntable should 
not introduce its own noise into the 
system and should ideally be usable 
in a fairly high sound-level environ
ment without causing blurring feed
back or gross howl-round. 

Tonearms 
The tonearm or pickup arm needs to 
be part of the suspension system of 
the turntable which enables the stylus 
to follow the groove independently of 
the cartridge body. Relative move
ment between stylus and cartridge 
generates the signal fed to the amp. 

The conventional compromise in 
tracking a record (remembering that 
the master was cut by the cutting 
stylus moving along a radius of the 
disc) is to use a pivoted tonearm 
tracking an arc, designed to pass 
through the radius at two carefully
chosen points. In combination with 
the geometric design of the arm, this 
will minimise the distortions due to 
tracking angle error. Parallel, straight
line, tangential or radially tracking 
tonearms are all names for the same 
thing, an arm which attempts to get 
back to the original cutter path there
by reducing tracking error to zero. In 
practice few manufacturers have over
come the manufacturing problems to 
make such designs tu lly viable in a hi
fi context. 

Arm assessment 
The basic geometry of the arm must 
minimise tracking error. The bearings 
used in the arm must be of suitably 
low friction so as not to impede pro
gress of the arm across the record. 
The effective mass of the arm at the 
headshell should enable to be used 
with a suitable range of weights and 
compliances of cartridge. The arm's 
ability to cope with energy fed into it 
mechanically by the cartridge is 
measured in the graphs called 'struc
tural arm reasonances'. 

Other models 
worth considering 
At the bottom end of the turntable 

market the Dual CS 505 will set itself 
back atop the budget pedestal with 
revisions which have been and are 
about to be introduced. The Sansui 
SR222 IV which failed to capture the 
imagination in the way the SR222 
Mkll had so successfully done in the 
UK is now discontinued and will be 
relaunched in an improved guise later 
in the year. Bang & Olufsen's recom
mended Beogram 1700 has been 
replaced by the 1800 model, yet to be 
tested in Choice. 

Of the dozen integrated players 
which were rated 'worth considering' 
in the last issue of Hi-Fi Choice only 
two remain. These are the Aiwa LX 
1 00(£ 150 including cartridge) which 
sounded reasonably good for the 
price and was fitted with a compatible 
cartridge; and the Marantz TT120, 
now sold at £59 as the TI120CT with 
cartridge(not tested), which narrowly 
missed recommendation and offered 
true hi-fi performance with good 
sound at a low price. 

Motor units which just missed re
commendation in the previous issue 
were the Ariston RD11 Superieur 
(now £380) which was thought not 
entirely convincing on sound quality 
but was of a high enough general 
standard to warrant inclusion here. 
The Dias 'Heavy' (£480) produced 
top ranking sound marred only by 
slight wow and motor breakthrough. 
The Marantz Esotec TT1 000 (£999), 
the Oracle (now £792) and the 
ThorensTD1261VC(now £440) were 
all rated as being well worthy of con
sideration. 

Among the tonearms, casualties 
have been many since the last edi
tion. The budget 'supremo', the Linn 
Basik LW is no longer sold, its place 
in the market effectively being taken 
by the Mission 774-LC (as yet to be 
reviewed). Mission's 77 4 and 77 4SM 
designs are no longer available 
(except in turntable packages) as the 
new Mission 'Mechanic' is due for 
release. 'The Arm' by Sumiko (now 
£898) continues to offer high sound 
quality but at a very high price and is 
one of the few models 'worth con
sidering' which has lasted into this 
issue. 

The Audio Technica AT11 00 and 
1010 models have finally been 
dropped, though stocks do remain at 
£120 and £1 60 respectively; the 
same comment applies to the AT1 503 
(also £ 160). 



TURNTABLE & TONEARM 
BUYER'S CHECKLIST 

Will the arm both balance out 
the chosen cartridge and then 
apply appropriate tracking 
force? 

The mat must give appropri 
support to the record. 

Pitch control can be important 
for users with absolute pitch or 
for musicians who wish to 
accompany LP records. 

Suspension should be 
adequate for the environment 
in which the turntable will be 
used. A model which relies on 
sprung feet will not be suited 
for use on a sideboard, for 
instance. Correct mounting and 
location for feedback free 
results is essential 

Effective mass of the arm must 
be suitable for the compliance 
of the cartridge in use. 

Vertical height adjustment at 
the pillar is important for real 
high-fidelity set up 

What type of fixing does the 
arm have? Is the arm 
physically appropriate for the 
motor unit? Can the turntable's 
suspension cope with the 
weight of the arm? Is the arm 
too deep to be accomodated 
above or below the pi inth? 

Semi automatic decks may 
just lift off at the end of side or 
may return the arm to its rest. 
Fully automatic turntables will 
play without any manual 
cueing. 

Is an interchangeable 
headshell necessary for your 
purposes? This feature may 
compromise sound, due to the 
discontinuity in the arm 
structure at the joints. 

The cartridge for an integrated 
player must be mechanically 
compatible. Its weight and 
compliance must be matched 
to the tonearm's effective 
mass to produce a 
mechanically stable 
combination. If there is no 
height adjustment in the 
integrated arm, is the cartridge 
body too deep or too shallow 
without packing for correct 
vertical tracking? 

Arm geometry: Once installed, 
the tonearm must still offer 
suitable overhang adjustment. 
Does the fixing allow for this? 

_ l _-::'!7 
� 

Is the cartridgelensitive to 
capacitive loading and will 
there be any effect on its 
output by the capacitance of 
the arm cable.? 

Can the arm balance out the 
weight of the chosen cartridge 
and is the tracking weight 
range appropriate for it? Is the 
arm bearing friction too high 
for the use of a high 
compliance model? 

Is the bias suitable for 
the cartridge? 1 bias dial 
sets a small force to 
counteract the arm's tendency 
to pull inwards when the stylus 
is placed on a moving record 
(this is due to arm geometry 
and does not occur with radial 
tracking). Bias is necessary to 
centralise the moving parts of 
the cartridge- if bias is 
inappropriately set, the effects 
will be heard as vague stereo 
imaging and poor tracking 
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Since I was first asked to report privately on an 
early prototy pe of this UK-designed arm over a 
y ear ago, production models have undergone 
significant further development. 

A medium mass arm possessing high rigid
ity , the Alphason's main feature is the use of a 
substantial titanium beam tube with classic'S' 
shape geometry. This has allowed a straight 
join to the headshell, itself ingeniously formed 
from the front end of the tube; a transition 
accomplished with minimal impairment to 
good interfacing of cartridge and arm. A 
considerable proportion of the beam upper 
surface continues down to the 'shell' or cart
ridge mounting platform. 

The concentric gimbal bearings are built of 
hardened tool steel for maximum strength and 
the pivots are pre-loaded high precision ball 
races. During the course of the review the 
bearing surfaces were updated using ultra
hard carbide inserts - pre-loading could then 
be dispensed with, offering much higher rigid· 
ity with reduced friction levels. 

Considerable care has been taken to maxi
mise rigidity as well as to minimise reson
ances in the design by suitable choice of 
materials and structure, the resulting perform
ance reflecting the mechanical engineering 
expertise of the designer. Appearance and 
finish are undoubtedly to a good standard, but 
nonetheless this arm exhibits a 'craftsman' 
approach rather than the superlative 

·
feel and 

finish of the Japanese manufactured designs, 
for example. 

At present the arm is supplied with a pillar 
base specified as Linn lttok/Basik compatible, 
but we did not find this to actually be the case. 
6mm rather than the required 4mm bolts are 
used, and the tracking geometry is optimised 
for a 58mm radius zero tracking-error point, 

rather than the accepted 64-65mm. The arm is 
also slightly longer than the lttok by about 
2mm. However we understand that these dis
crepancies will soon be overcome in produc
tion to make the arm fully compatible. The long 
slotted headplate of the Alphason of course 
allows any desired overhang/offset angle to be 
obtained, and in this sense the geometry is 
already compatible. 

The Alphason's fixed arm leads are reason
ably compliant, aiding subchassis cable dress
ing, and are fitted with gold-plated plugs of 
good quality. Cable capacitance was low at 
95pF. lt is likley that two counterweights will 
be provided, these sliding on a hard nylon in
sert with a locking socket-head screw, while 
the weight carrier is stiffly engaged on a 
threaded section allowing fi-ne adjustment of 
downforce - 0.4g per revolution for the heav
ier weight, which is suited to the Koetsu. 

Lab report 
Effective mass was in the low to medium range 
at 10g inclusive of steel fixing bolts, and the 
structure was highly 'dead' as well as most 
rigid, with zero bearing play. The geometry 
(optimised) was excellent with very good finish 
and fine engineering. With the larger bias 
weight on the centre notch the compensation 
was fine for a 2g downforce as well as being in 
the right ratio, while friction was very low 
particularly on the 'carbide' version now 
standard. The cue worked well though the arm 
lock was rather stiff - I would prefer a 
separate pillar rest. Resonance graphs were 
plotted for the first sample which has steel 
bearings and a small counterweight, and also 
for the second sample with 'carbide' bearings 
and larger stiffened counterweight assembly. 
The latter showed improved rigidity, noticeable 

in the 'sharper' nature of the resonances but in 
both cases behaviour was very good, indic
ative of a very low-coloration design. Below the 

'carbide' graph, the excitation on the Linn arm 
board is shown as a dotted line, demonstrating 
the substantial pillar coupling and clear inter
active relationship between arm and mounting. 

GENERAL DATA Tonearm 
Approximate. effective mass, inc screws, excl cartridge ... 10g 
Type/mass of headshell .. . ............ non-detachable 
Geometric accuracy . . ............... N/A 
Adjustments provided. . ... overhang/offset/height 
Finish and engineering . . . . . . . . . . .... good/excellent 
Ease of assembly/setting-up/use . . very good/good/good 
Friction, typical lateral/vertical ................. 10mg/20mg 
Bias compensation method ........ thread, pulley and weight 
Bias force, rim/centre (set to 1.5g elliptical) ..... 180mg/ 1 50mg 
Down force calibration error, 1 g/2g. . ....... - 0.1 g/- 0.1 g 

Sound quality Cue drift, Bmm ascent/descent . .... negligible, 0.5 sec/ 1.0 sec 

The HR100 impressed us strongly by its 
neutral and tonally balanced performance. 
Treble was detailed and precisely located and 

Arm resonances . . . . . . . . ......... very good 
Subjective sound quality . . . . . . . . .......... very good 
Lead capacitance/damping method. . . . . . . . • . . .. 95pF/none 
Estimated typical purchase price ....... . ...... ..... 1:2851 

y et free of 'edge' or 'grain'. The mid-range gave 
excellent rendition of vocal lines while bass ,10 
was firm, extended and detailed. Stereo was 
exceptional with precise positi 
depth and ambience, and despite an apparent 

'smoothness', transients were nevertheless 
reproduced with fine 'attack'. -10 

Conclusion 
While the price is high and the overall finish -10 
not quite commensurate with the cost, the 
technical and more importantly the audible 
performances are both undoubtedly worth the 
money. The HR100S confidently joins the ranks 
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of the 'super' arms, its moderate mass giving 
an extra margin of tracking stability for most 
cartridges. Finish is now black. 

-40 20 H1 50 100 100 500 " 2K 
Structural arm resonances, audio band 
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Ariston Acoustics Ltd, Unit 176, Brieryside, Prestwick Airport, Ayrshire KA9 2RD 
Tel 10292) 76933 

Favourably reviewed in the last issue, the 
Ariston RDBO has undergone some changes 
over the intervening 18 months - hence the 
current designation RDBOSL. As outlined by 
the manufacturer, changes comprise improve
ments to the electrical insulation to meet 
Semco-Demco standards, while the platter is 
now machined to a slightly concave upper 
surface. Using the screw-down record clamp, 
standard with the unit, this allows reduction of 
most record warps as well as improved record
to-mat contact. Fine adjustment of the motor/ 
pulley/belt angle is now possible by a tilt frame 
and a nut-runner is supplied for this purpose 
and for subchassis suspension levelling. 
Access is now provided underneath the 
tonearm without removing the base plate and 
in addition a new absorptive composition mat 
is included. 

Of slightly plain finish and appearance, the 
'BOSL employ s a weighty 2.5kg platter. The 
subchassis has a well-balanced three-point 
spring suspension, and plinth and cover being 
substantial non-resonant items. 

Lab report 
Though apparently undamaged externally our 
review sample suffered motor disintegration in 
transit, but fortunately survived a rebuild. The 
supplied L VX arm fared less well as the coun
terweight had been left in position; the result 
was 'notchy' bea�ngs. 

Lab performance of the version was much 
c..J the same as for the earlier model, both being to 
CJ1 a respectable standard. Speed, wow and 

flutter and rumble figures were all good, if 
marginally poorer than before on our sample, 
and some mains-related rumble was evident on 
the drive, though the bearing showed signs of 
improvement with continued use- Ariston do 
state that there is a 'running-in' period. 

Platter damping was fine, with a clean initial 
transient but some subchassis/platter flutter 
in the 'after-shock' (see impulse plots). Vibra
tion isolation proved very good, as did resist
ance to acoustic breakthrough, with tolerable 
shock resistance and very good feedback 
immunity . Some rotational whippiness around 
9Hz was observed with the subchassis, the 
main resonance being at 6Hz - while belt 
loading with the ridged two-speed pulley could 
be troublesome if adequate talc dressing had 
not been previously applied. 

Sound quality 
Maintaining the standard set previously on 
sound quality grounds, the BOSL provided a 
substantial proportion of the required perform· 
ance parameters on a number of basic counts. 
The stereo soundfield seemed well focused, 
stable and precise, while the overall balance 
was generally neutral and the sound fairly 
transparent. The bass showed good depth and 
evenness, and pitch stability was also pretty 
good. 

Conclusion 
While not a truly great turntable, the RDBOSL is 
nonetheless a substantially good one at a real
istic price. Its performance and sound quality, 
plus new additional features, have maintained 
its competitive quality, and accordingly the 
design continues to merit a Choice recom
mendation. 

GENERAL DATA Motor Unit 
Type ...... manual belt drive, synchronous motor, subchassis 
Platter mass/damping. . ....... 2.6kg/very good 
Finish and engineering. . .... good/very good 
Type of mains. . .. 2-core 
Speed options. . . . . . . . . . . . . . . . ...... 33/4 5 rpm 
Wow and flutter (DIN peak wtd, sigma 2 ). . ....... 0.08% 
Wow and flutter (UN peak wtd 0.2·6Hz/6·3 0 0 Hz) ... 0.1 %/ 0.07% 
Absolute speed error. . ...... + 0.08% 
Speed drift, 1 hour/load variation. synchronous/- 0.25% 
Start-up time to audible stabilisation. . .... 4.0 sec 
Rumble, DIN B wtd UR average (see Spectrum) ....... -75 dB 
Size/clearance for lid rear. . 4 4.5 (w) x 36(d) x 17(h)/4.5cm 
Ease of use. . .... good 
Typical acoustic breakthrough and resonances ..... very good 
Subjective sound quality of complete system. . .... good+ 
Hum levelfacoustic feedback. . very good/very good 
Vibration sensivity/shock resistance .... very good/fairly good 
Estimated typical purchase price. . ............. £180 
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Charts above characterise general turntable 
behaviour. See text for commentary on these 
results. 
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Audio-Technica AT1120 
Aud1o-Technica (UK) ltd, Hunslet Trading Estate, Low Road, Leeds 
Tel (0532) 771441 
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In the last issue a group of related Audio· 
Technica arms were assessed, including the 
1010, the 1100 low-mass and high-mass 
versions. This year they are joined by a new 
low mass version of the 1100 called the 1120. 

The 1100 was characterised by its detach
able arm carrier fitted with a rigid low mass 
fixed headshell, the 'counterweight an elab· 
orale affair with a lead-screw drive. With the 
1120 Audio Technica have in essence simpli
fied the design and taken some steps to 
improve certain areas, notably the bearings. 
These changes are in fact sufficient to result in 
a new arm model and justify a full review here. 

The 1120 is a genuine low mass model in the 
5g effective mass range. This makes it com
patible with high-compliance cartridges that 
are unsuited to the more massy arms which 
are increasingly becoming available. As it is 
supplied with a fluid damping unit which may 
be used if required, this versatility is further 
extended. Low mass does of course mean that 
some sacrifice in rigidity is necessary, and this 
can mean a reduction in compatibility with 
lower compliance moving coil cartridges -
not so much on grounds of subsonic reso
nance but more in the context of mutual 
resonances in the audible range. 

The arm tube and shell of the arm are fixed 
in the 1120, and the alloy shell of the 1100 has 
been replaced by a lighter but trailer carbon
fibre-loaded plastic moulding. The new arm is 
clearly designed for use with low mass cart· 
ridges and will correctly counterbalance units 
as light as 2g. The upper cartridge weight limit 
is 9g, even with the use of an extra counter
weight, so high-mass cartridges are ruled out. 
The counterweight is one of the ubiquitous 
rotating types with a sliding scale and it has a 
rubber decoupling insert in its mounting. 
Audio-Technica' s 'DTS' system is incorpor-

ated, whereby the vertical pivot plane is 
located below the stylus tip, thereby reducing 
the tendency for a stylus to lift out of the 
groove under heavy modulation. In fact stylus 
drag tends to increase the short-term down
force with this system, giving an increase in 
trackability. 

Lab report 
With previous arms in this series the bearings 
have never seemed quite tight but in the case 
of the 1120, judged by our sample at least, the 
pivots are free of detectable play. Bearing play 
and any other indeterminate looseness or 
incipient rattle in an arm can seriously detract 
from the sound, generally resulting in a 
muddling of detail and a failure to reproduce 
transients with good clarity. 

Despite this absence of play the bearings 
provided low levels of friction, giving an 
excellent 5mg lateral measurement, and a fine 
20mg vertical reading. Finish and engineering 
were both to an enviable standard, and the 
geometry was sound. The effective mass 
figure of 5g includes mounting bolts. The usual 
AT weighted lever bias compensation is used, 
and on this example gave lower values than 
usual as well as being in the inverse ratio to 
that needed for accurate compensation from 
beginning to end of a record side. Pillar angle 
adjustment can ameliorate this somewhat and 
the dialled settings need to be increased by 
20-30% to attain the correct values. 

Downforce calibration was accurate, while 
the cueing and fluid damping systems worked 
well. Leadout cable capacitane was low at 
85pF. However the arm resonance behaviour 
was none to promising, with the 100Hz mode 
(redrawn) probably deriving from the counter
weight while that at 400Hz was a shell/tube 

mode. The slope is rather broken up and is 
severely dissected above 2kHz. 

Sound quality 
Auditioned on a good quality sub-chassis turn
table, the sound quality was better than the 
resonance graph might suggest. Tonal 
balance was quite pleasant with the central 
image reasonably well defined, with some 
worthwhile depth rendition. The treble was not 
so well defined, yet remained inoffensive, and 
while the bass definition was below that of the 

GENERAL DATA Tonearm 
Approximate effective mass, inc screws, excl cartridge ... 20g 
Type/mass of headshell. _ _ _  special detachablel13.5g 
Geometric accuracy. . very good 
Adjustments provided. . ........... overhang, height 
Finish and engineering. . ...... excellent/excellent 
Ease of assembly/setting-up/use ... very good/good/very good 
Friction, typical lateral/vertical._ ............... 50mg/10mg 
Bias compensation method. weighted lever 
Bias force, rim/centre (set to 1.5g ellipticall ... _ _  150mg/150mg 
Downforce calibration error, 1g/2g ........ _ .. -0.05g/-0.1g 
Cue drift, 8mm ascent/descent. _ _  . . . . . . .  _ _  ... N/A 
Arm resonances. . ............. good 
Subjective sound quality. . _ .  . . . . . . . . .. good+ 
Lead capacitance/damping method. . . . . . . ... 95pF/none 
Estimated typical purchase price. _ _  ...... . £110 

>er' arms, demonstrating some 'lumpiness', 
again this was not too serious. With a moving 
magnet cartridge (Shure V15 V) all these 
problems seemed reduced by an order of I 
magnitude. ·r 

'" 

Conclusion 
While less suited to the more intolerant 
moving coil models, the 1120 performed pretty 
well with others, such as the Dynavector 23R 
or the Denon 303 and 305. Moving magnet 
examples generally gave good results, and 
although in context the arm is rather expensive 
it is probably worthy of recommendation on 
the basis of its overall performance. 

:H 
� i 
�';! 
:i'� �s 
. � 

� 

r------
1 ��� � � l � �, � � � 
���,:o.g� ;;;H"":;-:i 

I ca1 � g • I �go"' 
"'O- :Do o. 

C >c Q. ::J 

�m �� q g � 
12 ; � � l s£ g 8 

19�� � Q I ;;; � 5 � 

���� � I H"''li 
���� ; I s�g � 
I � 0 

= I"' " � :> 

a�� � ;:; � � 3 
1;8;, 0 

1�;;-gQ' 

I [ � � ; I � � 6. � 
1 §d � I o. s " 

p � E � I 2�6' 

I� � � I n� 
1- � � I � o. 14 

1% � 
� I ;! g g 

I� � I �8; 
I l � - I -� g"' 

I� � � I § � 

I�" i I "' � 
L • 

• 

----x-

20 Hl�-200 500 lK 2K 
Structural arm resonances, audio band 

5K TOi(--'""2ffK 



Replacing the previously-reviewed 8000, the 
8002 incorporates a number of significant 
improvements. There is a 'remote control' 
terminal at the rear which, via a single cable, 
links both audio signals and control facilities 
to a matching B&O receiver, and a neat infra 
red remote control supplied with the receiver 
allows complete command of the turntable. 
The deck of course complements the elegant 
and unified Scandinavian styling of the other 
B&O components. 

The 8002 is an automatic player with photo
electric sensing of record presence and size -
hence, on the ·remote, functions of start, stop 
and pause/cue lift, are all that is required. The 
central control interface in the receiver will 
also accept data from the turntable when 
operated manually. With the remote discon
nected, the turntable may be operated in a 
conventional manner with a DIN to phono 
audio adaptor lead. 

Other salient features include micropro
cessor control via B&O's versatile and 
ergonomically angled touch-button panel. Two 
speeds are available, with incremental pitch 
variation monitored by a large three digit LED 
display. Repeat playing may also be selected 
up to a maximum of nine times, while the arm 

� is servo controlled with touch-button cueing 

and proportional arm traverse. Most important 
perhaps is the superbly executed sub-chassis 
system, based on a near-perfect pendulum 
suspension with adjustable leaf springs. A 
heavy steel sub-chassis plate provides the 
foundation for the drive and also the complex 
arm assemblies. 

The direct-drive motor system applies power 
via magnetic eddy currents induced in an 
aluminium drum located beneath the platter, 
speed being under full servo control. The 
platter has been considerably revised by 
comparison with earlier models and the oft
criticised hard plastic ribs have been 
supplanted by a platter with thin film Nextel 
pads for support and photo electric detection. 
These are just 0.15mm high and provide a good 
non-scratch interface with the disc, resulting 
in much improved record contact and 
damping. B&O claim the platter is deliberately 
light (0.6kg) so that the record damps the 
platter, and vice-versa. 

The tonearm is an ultra low mass design of 
integrated concept and matches B&O's new 
range of quality lightweight cartridges. The 
model fitted in fact weighs just 1.6g - it is a 
detachable cartridge, to be replaced entir('lly 
when the stylus is worn or damaged. Total 
effective mass with cartridge is a little under 

?g. This integration results in foolproof instal
lation, correct geometry and proper stylus 
compliance-tonearm compatibility, with the 
subsonic resonance placed in the ideal 
12-14Hz range providing excellent warp 
immunity. The tonearm is a linear or parallel 
tracking design, traverse provided by a near
silent servo controlled leadscrew. Photo
electric detection of tracking angle holds 
errors to a miniscule ± 0.04 deg or less, and 
bias compensation is not required. The box
beam arm tube is constructed of hard drawn 
brass which gives satisfactory rigidity despite 
is pencil-like thinness. 

The cartridge must be assessed in the 
context of its inclusion in the integrated 
turntable package. The 8002 is fitted with the 
topline MMC2 (the MMC1 is only a selected 
version of this), a brand new B&O design with a 
hollow sapphire cantilever. lt uses a semi-line
contact, grain-orientated naked stylus tip of 
very low tip mass, tracking confidently at just 
1g downforce. 20Hz to 20kHz is specified 
within ± 1.5dB, with a reduced sensitivity to 
load and temperature, by comparison with 
earlier versions. Separation is quoted as 25dB 
minimum at 1kHz and better than 20dB from 
50Hz to 15kHz. 

Lab report 
The 8002 proved to have an excellent motor 
section with textbook levels of wow and flutter, 
and unweighted wow. Speed was accurate and 
freedom from speed variation under load was 
fine. Start-up time was, inconsequentially, 
average at 2.5 seconds. DIN B rumble was low 
at - 77dB, with no motor harmonics visible 
and just a trace of 200Hz mains supply break
through. As testified by the impulse photo, 
disc damping was effective, a result vastly 
better than previously attained. The arm 
collected a list of 'excellents' for geometric 
accuracy, finish, engineering, ease of 
assembly, setting up and use. Cue rate was 
safe and rapid, minimising record damage. 

However, most arm parameters could not be 
measured due to the servo control although 
they could be inferred from the excellent 
tracking performance of the cartridge at a 1g 
downforce. An insensitive arm would not allow 
this high standard. Arm resonances were 
plotted with the supplied cartridges, the 
behaviour indicated being above average in 
view of the main energy continuity through the 
spectrum. lt was not free of breakup, this 
beginning as low as 200Hz with further modes 
at 350Hz, 800Hz, 1kHz and 2.5kHz, and these 
were just sufficient to impose small blips on 
the steady state frequency response of the 
cartridge. 
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Charts above characterise general turntable 
behaviour. See text for commentary on these 
results. 



(,.) BEOGRAM 8002 continued 
Ol 

Pr o v i n g  v e r y  g o o d  on a c o u s t i c  
breakthrough, and excellent a s  regards 
vibration resistance and feedback margin, the 
deck also demonstrated outstanding shock 
immunity. The cartridge delivered a good 
performance on this abbreviated evaluation (it 
will be reviewed fully in a future Hi-Fi Choice) 
with the response meeting ± 1.5d8 limits as 
specified from 35Hz to 20kHz, having an 
impressively uniform treble range. Mid-band 
separation reached 34d8 but, on this test at 
least, was curtailed somewhat at high 
frequencies. 

Sound quality 
Auditioned complete with cartridge, the 8002 
attained a substantially good standard even by 
comparison with audiophile exotica using 
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  
impressions were o f  a confident and firm 
presentation with good timing and pitch, plus 
a tuneful articulate bass line. Surfaces were 
quieter than usual, while the midrange was 
well projected with good detail and stable 
stereo focusing. Slight mid 'horniness' or 
hardness was noted, but the treble did not 
draw attention to itself, and was slightly 
depressed or 'laid back' - not a bad thing with 
some records! Stereo stages were well 
rendered with promising depth and ambience. 

Conclusion 
After years of personal campaigning for 8&0 
to refine their tangential player particularly 
with respect to the platter, I am pleased to say 
the 8002 has finally done the trick. A high 
quality, foolproof automatic player, it deserves 
serious attention. Viewed as a package the 
price is realistic, the sound quality good 
overall and particularly acceptable as regards 
pitch, timing and bass quality. 8&0 afficion
ados and indeed others can confidently 
consider this elegant creation, as the 8002 
wins a recommendation this year. 

Note: Our sample 8002 was supplied welt
' 

ahead of first production in order to meet 
deadlines for this issue. We have since learned 
that the main resonance modes in the tonearm 
have responded to the application of damping. 
A very similar belt-drive version is soon to be 
released - the 6002 at £2 75. On the basis of 
our previous experience with B&O belt drives, 
this model should a/so be worthy of 
recommendation. 

GENERAL DATA Integrated turntable (inc. cartridge) 
Motor Section 
Type. . fully automatic, linear-tracking, direct drive 
Platter mass/damping. . 0.6kglgood 
Finish and engineering. . ...... excellent/excellent 
Type of mains/connecting leads. . . 2-core/5·pin DIN 
Speed options ......................... variable, 33145 rpm 
Wow and flutter (DIN peak wtd, sigma 2) .............. 0.05% 
Wow and flutter (LIN peak wtd 0.2-6Hzi6· 30 0Hz) 

less than 0.0 6%10.05% 
Absolute speed error. . ......................... - 0.05% 
Speed drift, 1 hour/load variation. less than 0.05%1- 0.1% 
Start·up time to audible stabilisation. . ... 2.5 secs 
Rumble, DIN B wtd UR average (see spectrum) ....... - 77 dB 

Arm Section 
Approximate effective mass, inc screws, excl cartridge ... 5.2g 
Type/mass of head shell . special, non-detachable 
Geometric accuracy. . .................. excellent 
Adjustments provided........ . . . . . .......... none 
Finish and engineering. . excellent/excellent 
Ease of assemblylsetting·upluse 

excellen tlex ce llentlexc e 11 en t 
Friction, typical lateral/vertical. . .......... NIA 
Bias compensation method. . .............. NIA 
Bias force, rim/centre (set to 1.5 g  elliptical) ............. NIA 
Down force calibration error, 1g/ 2g. . ............ NIA 
Cue drift, 4 mm ascent/descent. . none, 0.3 secs/0.8 secs 
Arm resonances. . ..... above average 
Subjective sound quality. . ............... good 
Lead capacitance/damping method ............. -/none 

System as a whole 
Size/clearance for lid rear. . ..... 49(w) x 38(d) x 8.5(h)lnone 
Ease of use .................................... excellent 
Typical acoustic breakthrough and resonances ..... very good 
Subjective sound quality of complete system ........ good+ 

Hum level/acoustic feedback. . very good/excellent 
Vibration sensivitylshock resistance ..... excellent/very good 
Typical purchase price ..... £450 when reviewed, now £395 
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Hayden Laboratories Ltd, Hayden House, Chiltern Hill, Chalfont St Peter, Bucks SL9 9HG 
Tel 10753) 888447 

First impressions of this revised stalwart were 
none too promising and little hope was held 
out for its success in 0ur competitive context. 
But as testing proceeded it gained ground, and 
after the listening sessions virtues were no 
longer in doubt. 

A classic spring-suspended turntable using 
a flanged steel deckplatelchassis, the 505 is an 
inexpensive design which now comes fitted 
with a promising Ortofon LM10 cartridge. For 
the latest version the arm counterweight has 
been simplified to reduce spurious reson
ances, while the suspension spring compli
ance had also been lowered, and a superior 
flat type of mat fitted. 

Belt-driven from a 16 pole synchronous 
motor the 505 is fitted with vari-pitch speed 
control. The motor pulley is multilobed and 
may be expanded or contracted by mild 
degrees to provide fine pitch variation. 

Since it came fitted with a worthwhile cart
ridge, reaping the benefits of the low-mass 
integration of the cartridge and special arm 
fixing, the player was assessed as a complete 
unit. Used in this way, the arm effective mass 
is a low 5g, complementing the Concorde-style 
cartridge. Dual have always produced arms 
with higher than average sensitivity and they 
have not skimped on this one. Although of 
rather light construction, the design is rigid, 
with low friction and excellent bearing adjust
ment free of play, while both downforce and 
biasing are well executed. 

lab report 

(,) Platter mass has been slightly reduced for this 
eo latest 505 but the improved mat has resulted in 

better record damping and termination; all 
transients decay more quickly. Wow and flutter 
was fine on this sample, with balanced results 
for the separate components. Speed error was 
negligible and slowing under load small at 
0.2%, with start-up average at 2.3 seconds. 

Rumble was however just satisfactory and I 
feel it could and should have been improved
the 505 has been borderline on rumble for 
some years now. The platter bearing alone 
measured - 78dB, the poorer result entirely 
the fault of the motor vibration breakthrough. 

The arm's basic parameters measured very 
well, with low friction, sensible biasing and 
reasonably accurate downforce calibration. As 
noted previously the resonance graph illust
rates a fairly wild behaviour, the plot taken this 
year with the cartridge supplied. The 300Hz 
mode easily imposes itself on both the fre
quency response and the crosstalk curve of 
the attached cartridge, which is shown with 
two loading combinations, 200pF and the pre· 
ferable 450pF. The Dual arm supplied 180pF of 
lead capacitance, to which the amplifier's 
contribution is added in practice. 

Ease of use was highly rated on grounds of 
its semi-automatic operation. Vibration 
isolation was certainly improved and attained 
a good standard, while acoustic breakthrough 
was fairly good, feedback low, and shock 
immunity good. 

Sound quality 
Within moments of starting the listening tests 
it was clear that the 505 sound had improved 
despite the marginal rumble measurements, 
and the end result was well above average. The 
stereo image was stable and quite well 
focused with surprising depth for a deck at this 
price. The overall tonal balance was quite 
neutral and detail was present at both ex
tremes of the musical spectrum without 
serious exaggeration. Some mild coloration 
was noted, associated with the arm, and by 
comparison with far more costly systems it 
would appear that the 505 is a trifle 'loud' and 
'brash'. 

Conclusion 
Selling at under £80 inclusive of cartridge, in 
its improved form the 505 is an impressive, 
easy to use and fuss-free turntable system 
with a number of useful facilities. With a slight 
reservation concerning motor breakthrough, 
the unit nonetheless scores a full recommend
ation. 

GENERAL DATA Integrated turntable (inc. cartridge) 
Motor Section 
Type .... semi-auto, belt drive synchronous motor, subchassis 
Platter mass/damping. . . 0.8kg/above average 
Finish and engineering .................... very good/good 
Type of mains/connecting leads ..... 2-corelphonos and earth 
Speed options. . .... variable, 33145 rpm 
Wow and flutter (DIN peak wtd, sigma 2). . .. 0.08% 
Wow and flutter (LIN peak wtd 0.2-6Hz/6-3 0 0 Hz) .. 0.09%/ 0.0 7 %  
Absolute speed error. . . -0.0 5% 
Speed drift, 1 hour/load variation. . ......... 0.0 5%1-0.2% 
Start-up time to audible stabilisation. . . 2.3 sec 
Rumble, DIN B wtd L/R average (see spectrum) ....... -67 dB 

Arm Section 
Approximate effective mass, inc screws, ex cl cartridge ... *Sg 
Type/mass of headshell. . detachable, special bracket/ NIA 
Geometric accuracy ............................ very good 
Adjustments provided ..................... overhang/offset 
Finisr. and engineering ................ very good/very good 
Ease of assembly/setting-up/use ... very good/very good/good 
Friction, typical lateral/vertical. . .... 3 0 mgl1 0 mg 
Bias compensation method ................. internal spring 
Bias force, rim/centre (set to t .5g elliptical) ..... 2 5 0 mg/26 0 mg 
Down force calibration error, 1 gl 2g + O.tg/ + O.tg 
Cue drift, 8mm ascent/descent. none, 1.5 secs/1.7 secs 
Arm resonances. . ....... below average 
Subjective sound quality. . ....... average+ 
Lead capacitance/damping method 

18 0 pF/decoupled counterweight 

System as a whole 
Size/clearance for lid rear ..... 43.5(w) x 3 6.5(d) x 13.5(h)/7.5cm 
Ease of use. . ...... very good 
Typical acoustic breakthrough and resonances. fairly good 
Subjective sound quality of complete system .... average+ + 
Hum level/acoustic feedback. . . good/good 
Vibration sensivitylshock resistance. . .. good/good 
Typical purchase price.... . . CBO when reviewed, now C90 
·without aCcessory mounting bracket 
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Charts above characterise general turntable 
behaviour. See text for commentary on these 
results. 
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dek II 
Dun lop System Transcription Ltd, PO Box 9, Troon, Scotland 
Tel (0563) 29777 

Dun lop have devoted considerable effort to the 
design of a low-cost true subchassis turntable, 
benefitting from the experience with their 
original Systemdek model. Built in an unusual 
cylindrical form and lacking a dustcover, it 
superficially resembles a small version of the 
Dais. T he deck is belt driven by the usual 
synchronous motor, the two-part platter 
consisting of a reinforced plastic centre drum 
on which a plate glass platter is located. A felt 
mat is used, the disc clamped if so desired by 
the ingenious and secure spindle clamp pro
vided. Two speeds are available, changeover 
on the double crown pulley being effected by 
hand with the platter removed. 

A lightweight reinforced subchassis is 
employed, with the arm mounting arranged as 
an outrigger, providing easy access for cable 
dressing and mounting. T he subchassis is 
suspended on three compliant springs and 
levelling may be done from above - more 
convenient than with those models requiring 
the removal of the base plate. Furthermore, 
three external plastic feet allow easy levelling 
of the whole unit, which is important in view of 
the soft suspension with its low resonant 
frequency - estimated at 2-3Hz in the domin
ant vertical mode. Rotational freedom is well 
controlled if the arm leads are well dressed, 
though the unit does take rather a long time to 
settle down after a shock impulse. 

Lab report 
Despite the large size of the initial -disc 
impulse transient with its secondary reflec-

lion, the pulse died down quickly after 30 
milliseconds with little low frequency ringing 
thereafter. T he platter has a reasonable mass 
of 2.1 kg, and the general finish and engine
ering were considered very good. Wow and 
flutter, DIN peak weighted, was fine, though 
with the linear wow figure a touch on the high 
side. lt also ran a little slow, -0.43% (beware 
slower tempo on A/B comparisons!), although 
in use this will not matter a great deal. Torque 
was fine under load, and rumble was also good 
at -74dB, this mainly attributable to motor
frame vibration breakthrough at 100Hz and 
200Hz as shown on the spectrogram. Vibration 
resistance was excellent and acoustic break
through very good. 

Sound quality 
We were most impressed by the sound quality 
of this model. lt was felt to offer a neutral and 
open sound with good transparency and 
stereo depth plus fine bass, good 'drive', attack 
and depth. In this respect it approached the 
performance of far more costly models, and 
the feedback immunity was also impressive. 
Only the slightest reservation was expressed 
concerning subjective pitch stability, possibly 
due to the very soft suspension. 

Conclusion 
While devoid of a cover this turntable offers a 
remarkably high sound quality for the price 
and would do justice to a number of quality 
tonearms. We obtained good results using the 
Linn Basik LVX and Audio Technica AT11200 
for example. If you like the look of the System
dek 11, we can back your preference with a 
strong recommendation. 

(Note: Dunlop have indicated that they intend 
to revise the suspension stiffness to give a 
higher resonant frequency.) 

GENERAL DATA Motor unit 
Type ..... manual, belt·drive, synchronous motor, subchassis 
Platter mass/damping. . . . . . ........ 2.15kglgood 
Finish and engineering ................ very good/very good 
Type of mains/connecting leads ..................... 3 ·core 
Speed options...................... .. ...... 3 3145 rpm 
Wow and flutter (DIN peak wtd, sigma 2 ). . ... 0.0 8% 
Wow and flutter (UN peak wtd 0.2·6Hzi6·3 0 0 Hz) .. 0.15%10.06% 
Absolute speed error ............................ -0.43% 
Speed drift, 1 hour/load variation ...... synchronous -0.18% 
Start·up time to audible stabilisation. . ........ 3·.5 secs 
Rumble, DIN B wtd UR average (see spectrum) ....... -74 dB 
Size/clearance for lid rear. . . . . . 43 (w) x 3 1(d) x 13.5 (h)lnone 
Ease of use .................................. fairly good 
Typical acoustic breakthrough and resonances ..... very good 
Subjective sound quality of complete system ...... very good 
Hum level/acoustic feedback ............ very good/excellent 
Vibration sensivity/shock resistance. . .. excellent/good 
Estimated typical purchase price. . . . . . . . . .  · .... £115 
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Charts above characterise general turntable 
behaviour. See text for commentary on these 
results. 
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REASSESSED 

Dunlop Systemdek III 
Dunlop System Transcription Ltd, PO Box 9, Troon, Scotland 
Tel (0563) 29777 

Since its introduction the Systemdek has 
begun to establish itself .firmly in the quality 
category. The early minor teething problems 
have long ago been sorted out, and a number 
of detail refinements have been made to 
improve the performance and the ease of 
alignment/setting up 

Founded on a steel plate, the Systemdek 
subchassis has an aluminium extrusion 
reinforcement which runs beneath the main 
bearing through to the arm base. The original 
models were very softly sprung indeed, with an 
estimated 3.8Hz vertical and 3Hz lateral sub
chassis resonance, and gave rise to alignment 
problems. With the high 4.8 kg platter mass, 
this gave the unit a tendency to rock or sway 
from side to side, resulting in slightly high pure 
wow readings and some handling sensitivity. 

In the later version, this situation has been 
improved - by the substitution of even more 
compliant springs! At first sight this might be 
expected to worsen matters, but in fact when 
properly adjusted the springs lie in a state of 
greater compression and are physically 
shorter. This considerably improved lateral 
stability, confirmed by the low wow figures in 
the last HFC. Alignment is made easier by the 
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The fabricated plinth is a well damped wood 
composite steel structure, with open access 
for arm lead dressing beneath a detachable 
arm board, which is secured by two socket 
head bolts. Improved feet have been fitted and 
can be adjusted for levelling, while the low 
resonance lid is retained. The plinth is finished 
in a Nextel suede type coating. 

The outer platter has benefited from the 
addition of a so called 'wave termination' ring: 
a high density absorbent rubber insert fitted 
into the rim. The dense lambswool felt mat 
bonded into position has been retained, but in 
practice it is easily enough removed if 
alternative mat types are desired. Two speeds 
are provided, using a simple manual belt 
change, which requires the (annoying) removal 
of the outer platter. 

With the Ill designation, the Systemdek 
acquires a concave platter which in conjunc
tion with the clamp supplied gives some 
reduction in record warps and also improves 
disc/platter contact. 

Lab results 
The drive exhibited good torque, with only 
0.1% slowing under load, and a fair start up 
time in view of the heavy platter. Wow and 
flutter was very satisfactory and better than 

for earlier samples: likewise the rumble level, 
which is now at the threshold of measurement. 
A 100Hz component was noted on the spectro
gram at - 70 dB, but this proved to be 
inaudible as a specific effect when auditioned. 

The results for vibration isolation and 
acoustic breakthrough, reprinted here from the 
last issues, were both very good, the slight 
lumpiness on the acoustic trace attributable to 
the disc and its supports. Two disc impulse 
responses were taken. First on X1 scaling and 
using the mat as supplied, the initial transient 
was large, but was quickly damped, and the 
longer term low frequency performance was 
fine. For comparative purposes the Audio Ref 
mat was also tried, and this reduced the Disc impulse: black, felt X1; white, Audio Rei X1 0. 
impulse magnitude by almost a factor of 10, 
allowing X10 scaling for the superimposed 
(white) presentation - a very fine system 
response. Use of the record clamp on the new 
concave platter should equal or improve on 
these results. 

Sound quality 
When reviewed in previous issues, the 

Systemdek has been considered as setting a 
top class standard as a motor unit, with a firm 
and stable quality to the stereo image. The 
bass register was open, deep but slightly 
'heavy' in balance, while coloration was very 
good, only showing a mild 'thickening' in the 
lower midrange (eg tenor), which also affected 
b a s s  t r a n s i e n t s  s l i g h t ly. Though t h e  
Systemdek has always tolerant o f  arms, we 
nevertheless obtained the best results using 
the lttok. The felt mat suited most moving coil 
cartridges (Asak, Supex and the like), but with 
'flatter' models such as the Karat and the 
Technics EPC205, the Audio Ref mat gave a 
more relaxed perspective, with greater 
midband depth and ambience. 

For this issue, the Ill was auditioned using 
an lttok tonearm. The listening results were 
very good, and yet slightly disappointing in 
that the smaller Systemdek 11 was felt to be 
marginally 'clearer' with more musical 'attack'. 
The Ill set a high standard, but this time just 
failed to get the top rating by virtue of a shade 
of vagueness in the stereo presentation and 
stereo focus. 

Conclusion 
The Systemdek Ill remains a very fine turntable 
whose competitive pricing has been main
tained, and consequently it continues to be 
recommended. it sets a high standard on all 
major parameters, is relatively easy to set up 
and possesses a well finished exterior, as well 
as proving largely uncritical of the choice of 
accompanying arm. 

Rumble (0-500Hz /in): above, electrical only; 
below, total. 

Breakthrough (0-500Hz /in): above, acoustic; 
below, vibration. 

Typical purchase price. . . . . . . . . . . . . . .. .. . . . . . .... £299 
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Helius Designs, The White House, Aldington, Eversham, Wares WR11 SUB 
Te!,W3!:\6l 830083 
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Reviewed in its p'rovisional form in the last 
issue, the Helius arm is now in full production. 
Two distinct versions are available, one with 
the established sliding/detachable headshell 
(no plug system however for the leads) and a 
second called the Aurum, where the shell is 
permanently bonded to the arm. We did not 
test the latter, but the Helius designer had 
indicated that it shows improved audio band 
resonance control and consequently a 
'smoother' sound. 

A medium mass design, the arm tries to 
avoid any injurious decoupling between the 
firm, large-area cartridge mounting platform, 
and the arm mounting base. The full-circle 
nested gimbal bearing is finely adjusted for 
moderate friction and zero detectable play, a 
condition critical to sound quality. The arm 
should therefore be carefully handled if this 
condition is to be maintained. An unusual ball 
race is employed with only three balls per race 
aligned to maintain mutual contact as well as 
firm contact with the bearing needle and of 
course the race itself. 

The sliding headshell does confer certain 
practical benefits, allowing for easy adjust
ment of both overhang and vertical tilt. In 
practice the fixing is quite strong, a vertical 
bolt firmly clamping the splined main tube 
onto the headshell stub. The main tube is 
anodised alloy with cross section and thick
ness varying along its length, the intention 
being to break up symmetrical vibrational 
modes. 

The rear section comprises a threaded brass 
rod on which the counterweights are screwed . 

Two weights are used in various combinations 
and when the appropriate downforce has been 
set - a downforce gauge is required - the 
weights are contra-tightened to lock them 
firmly on the arm. A thread and weight lever 
bias compensator is fitted, this also uncali
brated. 

While the overall finish and constructional 
standard was very good, the wiring around the 
bearings was exposed and somewhat untidy 
- particularly the single strand third earth. 
Wires must be kept in a good state of adjust
ment if the arm sensitivity is not to be 
impaired. 

Lab report 
At 12g effective mass including hardware the 
arm was well suited to cartridges in the 
10-25cu compliance range. The bearings were 
well adjusted with a satisfactory 50mg lateral 
friction and fine vertical friction figures. 

Set half way, the lever weight provided bias 
appropriate for a 1.5g-downforce elliptical 
stylus, measuring 160mg rim and 220mg 
centre. On our sample, cue descent was rather 
slow at 4.2 seconds. 

The arm resonance graph illustrated some 
anomalies though the general trend put it in 
the 'good' category. The 100Hz mode was quite 
energetic, probably due to the rigid counter
weight mounting, a point noted also in our 
earlier Helius review. Those clustered around 
600Hz were likely to be main beam modes, 
their complexity relating to the distributed 
structure. Above 1kHz the unit remains well 
behaved. 

Sound quality 
Loosely ranked in the 'good+' category, the 
Helius sound was found to be lively with good 
transient attack, while the bass lines were well 
portrayed with substantial weight. A good first 
impression was gained, but prolonged listen
ing suggested some mid. colouration on vocal 
sections, and although the standard of stereo 
was high, with promising depth, the treble 
register did not perfectly integrate with the 
mid, the whole sounding a trifle uneven. These 
results were confirmed when moving onto the 
more costly and superior Orion. 

Conclusion 
The second time around we were less enthusi
astic about the Helius although it undoubtedly 
achieves a high technical and subjective 
standard. Possessing its own particular char
acter it is recommended. 
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GENERAL DATA Tonearm 
Approximate effective mass, inc screws, ex cl cartridge ... 1 2g 
Type/mass of headshell .............. special detachable/7g 
Geometric accuracy. . . ............ excellent 
Adjustments provided. . . . . . . . . . . . overhang/height/lateral 
Finish and engineering. . . . . . . . . very good/very good 
Ease of assembly/setting-up/use ..... good/difficult/very good 
Friction, typical lateral/vertical. ........ 50mg/10mg 
Bias compensation method ................ thread and lever 
Bias force, rim/centre (set to minimum). . ....... N/A 
Down force calibration error. . . . . uncalibrated 
Cue drift, 8mm ascent/descent ... moderate, 0.9 secs/4.2 secs 
Arm resonances. . . . . . . . . . . . . . . . . . . . . ..... fairly good 
Subjective sound quality.......... . . . . . . . . . . .good+ 
Lead capacitance/damping method. . ........ 70pF/none 
Estimated typical purchase price. . . . . . . . . . . . . . .£150 
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Helius Designs, The White House, Aldington, Eversham, Worcs WR11 5UB 
Tel (0386) 830083 

Since the introduction of their first arm, Helius 
have continued development of an advanced 
model, taking some of their concepts to a 
further level of refinement. The result is the 
Orion, supplied to us at short notice in an early 
form, and soon to be updated in some minor 
respects. 

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

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

The main arm beam, in alloy tube, has an 
extended larger diameter first section to 
distribute vibrational modes. At the front the 
standard Helius right-angled alloy cartridge 
platform is fitted, here rigidly bonded in place. 
A revision to the shell, which is in hand at the 
time of writing, includes a curved section to 
reinforce the right angle and marginally 

increase the mass - probably by 2-3 grams 
only. 

Both the arm base, which has an improved 
pillar lock, and the cue device are made of 
solid metal, possessing minimum self-reson· 
ance. Thread-and-weight level bias compensat
ion is fitted and, as with downforce, this is 
uncalibrated. 

Lab report 
Approximate effective mass was 11g, increas
ing to 13-14g with the production headshell 
revision, and the arm is therefore classed as 
medium. 

Geometric accuracy was excellent, the 
slotted headshell providing ready adjustment 
of offset angle and overhang. Although no 
slack whatsoever was detectable in the bear
ings, the friction levels in both planes were 
exemplary. The arm was however not so easy 
to set up, and for final clamping of vertical 
height it needed to be removed from the 
turntable to gain access to the socket head 
bolts below the baseplate- this arrangement 
may be improved. 

Set to 'minimum' the bias was found to be 
appropriate for a 1.5g downforce, and little 
extra will be required for the usual 1.8-2.0g 
downforce moving coil cartridge. Cue descent 
was however too slow at 8 seconds, this en
couraging groove damage as the stylus slides 
slowly into record contact. Overall engineering 
and finish was very good, but the gold plating 
on the counterweights was suspect and not 
adhering well on the review samples. 

The resonance graph portrayed well ordered 
behaviour, showing a highly-favourable energy 
trend. it did however demonstrate some res-

onances, with that at 200Hz probably a bear· 
ing/counter counterweight mode, and that at 
800Hz the main tube - a worthwhile high 
value. The remainder were more difficult to pin 
down as to exact origins. Low in capacitance, 
the leads were usefully flexible and carried 
good quality plugs. 

Sound quality 
On audition there was no doubt whatsoever 
concerning the high calibre of this tonearm. 
The bass was particularly good, showing 
depth, weight, eveness and good articulation. 
The midband was neutral as well as trans
parent, matching the unexaggerated musical 
treble register. Stereo effect was very good and 

GENERAL DATA Tonearm 
Approximate effective mass, inc screws, ex cl cartridge ... 11 g 
Type/mass of headshell. . .... non-detachable 
Geometric accuracy......... . ............... excellent 
Adjustments provided ............... overhang/offset/height 
Finish and engineering ................ very good/very good 
Ease of assembly/setting-up/use ..... good/difficult/very good 
Friction, typical lateral/vertical .. less than 5mglless than 5mg 
Bias compensation method ................ thread and lever 
Bias force, rim/centre (set at minimum) ........ 175mg/225mg 
Down force calibration error ................... unca/ibrated 
Cue drift, 8mm ascent/descent. ..... none, 1.0 secs/8 secs 
Arm resonances ............................... very good 
Subjective sound quality............. . very good 
Lead capacitance/damping method .............. 73pF/none 
Estimated tvoical.orice ..... £395 when reviewed. now £425 

;:;: l 
the overall sound sweet and well-balanced 1 :rr==r ;f . 

10dB 
however the Orion could sound less 'sharp', L 
which could be interpreted as 'softness' on its 
part. 

Conclusion 
Engineering and sound quality meet the re
quired standard but considering the high price, 
the arm can hardly be described as good value 
for money in the accepted sense! But it can be 
strongly recommended on the basis of its over
all performance. 
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Mecom Acoustics, Knighton Hill, Wembury, Plymouth, Devon 
Tel (0752) 863188 

Noted for their specialist speaker designs, 
Heybrook have made their first foray into the 
turntable field with the TT2. lt is a comprehens
ively-designed full subchassis model in the UK 
audiophile tradition. The price is placed in the 
middle sector, substantially undercutting the 
audiop'1ile decks, and yet hopefully solving 
important design problems. 

Every manufacturer has his own approach, 
and in the case of the TT2 rigidity and solidity 
appear to be key factors. The subchassis is a 
heavy cruciform of thick guage welded steel, 
box section, a heavy nylon coating protecting 
the surface and adding some damping. By 
comparison the platter is of moderate mass at 
2.6kg - a fine-quality cast component in the 
familiar two-piece form; it comes with the 
increasingly popular dense felt mat. 

The arm board is made of a wood compos
ition material secured to the chassis by a large 
concealed bolt. The whole thing is suspended 
at three points on three deep multi-turn (8-9 
turns) coil springs, whose adjustment points 
are conveniently located on the top surface of 
the deck. Belt-driven by the usual synchronous 
slow-speed motor, the pulley has two dia
meters, speed being selected by hand after 
removal of the outer platter. The combination 
of heavy chassis and compliant springs re
sulted in a rather low suspension resonance of 
a little under 4Hz. Recovery was fairly slow 

after excitation and evidence of a rather 
higher-frequency rotational mode was seen 
and estimated at 8-10Hz, possibly due to the 
proximity of two of the suspension centres to 
the arm board, an area of reduced mass com
pared with the platter centre. 

The high constructional quality, generous 
use of materials and thought that has gone 
into such aspects as adjustment access and 
alignment was much appreciated, and in con
trast to many other models, useful instructions 
were also included - a critical factor with this 
type of turntable. Our sample came with a Hey
brook arm accessory called the AK-1 
comprising a kit of steel sockethead cartridge 
bolts, a wrench and spanner plus a two-point 
cartridges alignment protractor. 

Lab report 
The disc impulse response showed poor damp
ing of the initial transient but thereafter the 
decay was rapid and clean, an above-average 
result overall. Weighted wow and flutter was 
fine at 0.08% with very low flutter while pure 
wow was also good at 0.09%. lt ran close to 
absolute speed and slowing under load was 
well within the accepted subjective tolerence. 
Start up was slow, as is usual for this type of 
turntable. 

Rumble was excellent at - 79dB DIN 
weighted and with only the merest trace of 

mains related signal at 150Hz - this was 
insignificant. Despite the number of turns on 
the suspension springs, vibration rejection 
was truly excellent as was acoustic break
through. Hum was very low and the unit was 
also highly resistant to acoustic feedback, 
while shock was also quite well rejected. 

Sound quality 
With a top class lab performance and its fine 
constructional quality we had high hopes of a 
good subjective result. In the event the find
ings were encouraging, particularly on lab 
related parameters, but the TT2 failed to make 
the top grade. Before criticising, it is worth 
pointing out the model's merits; namely in 
terms of feedback, tonal balance, integration 
and pitch stability. lt proved less rewarding in 
the more subtle areas of dynamics where, 
strangely, the sound seemed mildly com
pressed and as regards clarity where some 
'veiling' and muddle were noted in the mid and 
lower mid/upper bass range. The sound was 
suggestive of a mild but continuing low-level 
hangover (acoustic not physiological!) and 
somehow the attack and momentum of the 
programme appeared diluted. I have no proof 
but only a suspicion that the heavy steel beam 
subchassis was acting as a longer term energy 
store- an unwanted reverberator- while the 
chassis rotational mode may also have been a 
factor. 

Conclusion 
If the subjective report seems tough, it should 
be viewed in the context of the competitive 
pricing of this model for what is, after all, a 
well made well finished turntable of excellent 
lab performance, durable construction and 
reliable, stable alignment. I suspect that with a 
lower mass arm and less resonance-inducing 
cartridge the sound quality would improve still 
further. Despite our criticisms, as it stands the 
subjective performance was sufficient to merit 
recommendation. 

GENERAL DATA Motor unit 
Type. belt-driven, synchronous motor, subchassis 
Platter mass/damping. . .............. 2.6kg/average + 
Finish and engineering ................ very good/very good 
Type of mains/connecting leads. . .. 3-core 
Speed options. . ........ 33/4 5 rpm 
Wow and flutter (DIN peak wtd, sigma 2) .............. 0.0 8% 
Wow and flutter (UN peak wtd 0.2·6Hz/ 6·3 0 0 Hz) .. 0.09'1o/ 0.0 5% 
Absolute speed error. . ......................... - 0.15% 
Speed drift, 1 hour/load variation ...... synchronous/- 0.18% 
Start-up time to audible stabitisation. . . 6  sec 
Rumble, DIN B wtd UR average (see Spectrum) ....... - 79 dB 
Size/clearance for lid rear. . . 4 4(w) x 37(d) x t5.5(h)/ 6cm 
Ease of use. . fairly good 
Typical acoustic breakthrough and resonances. . . excellent 
Subjective sound quality of complete system ........ good+ 
Hum level/acoustic feedback. . ... very good/very good 
Vibration sensivitylshock resistance ......... excellent/good 
Estimated typical purchase price . ............ £235 (TI2/II) 
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Update 
The TT2/II now features a revised, cast 
sub-chassis, new belt, pulley, springs, 
bearing and arm board. Retrofit for TI2 -
£40 plus carriage. 



Linn Products Ltd, 235 Drakemire Drive, Glasgow G45 9SZ 

Tel 041-634 0371 

With a decade or so of production behind the 
Sondek, the 'Nirvana' modification covered by 
the review in the last HFC 'Turntables' edition 
has now been augmented by a further 
development called 'Valhalla' (as with the 
'Nirvana', this is an easy retrofit). For years 
now, the popular slow-speed synchronous 
motors generally fitted to the sub-chassis belt 
drive turntables have been at the mercy of the 
mains supply. The latter's frequency, 
distortion, noise level, transient fluctuations 
and voltage all affect the motor's output and 
also the level of vibration emitted from the 
motor frame. 

Ideally such motors should be run from a 
two phase supply, but the second phase
shifted line has generally been optimised in a 
less-than-ideal fashion by using a phase 
shifting capacitor. When a turntable is 
intended for UK and for US markets, a pulley 
change is also required to account for the 20% 
mains frequency difference, in addition to the 
2:1 change in voltage. 

'Valhalla' solves these problems by effec
tively isolating the motor electronically from 
the mains supply. Mains power is rectified and 
smoothed to feed a bi-phase 1 OOV low 

� distortion power amplifier acting as the motor 

source. The exact 50Hz frequency is synthe
sised from a quartz oscillator. When fed clear, 
stable 50Hz, the motor generates less vibration 
and mains harmonic components, attaining a 
near perfect pulley speed stability over both 
the long and the short term. Power into the belt 
is more stable, with (in theory at least) a lower 
rumble and reduced subchassis vibration 
resulting from the power feed. For simplicity's 
sake the single 33 rpm speed has been 
retained. 

General alignment has also been improved 
with the recent introduction of larger and more 
accurate suspension springs and deckplate 
bolts. However the deck is still at present 
subject to suspension settling with use, and 
thus requires occasional realignment though 
new low-fatigue springs are promised to solve 
this problem in the near future. 

To return to basic features, the LP12 
comprises a straightforward full sub-chassis 
belt driven turntable unit capable of accepting 
a variety of high quality tonearms. Deceptive-ly 
simple in design, long experience with the 
product has shown that it has been subjected 
to such a high level of detailed development 
and refinement that almost every component 
down to the humblest screw fixings can be 

shown to have a significant effect on the 
performance of the whole. 

A substantial main bearing is used, with a 
hardened spindle ground to a slightly radiused 
poinl bearing on a thrust plate. High density 
PTFE sleeves in the bearing provide sufficient 
rigidity and very low rotational noise levels. 
The two piece platter is of considerable mass, 
cast in Mazak and turned to close tolerances, 
with a special grade of black felt used for the 
platter mat. Even now, considerable care is 
needed in setting up an LP12 in a final 
installation, and the help of an experienced 
dealer is virtually mandatory. 

Other minor improvements concern the light 
touch on-off switch with LED indicator, as well 
as extra screws front and back to help keep the 
baseboard in position. 
The well damped platter weighs some 4.1kg. 
Our assessment of disc damping was revised 
for this issue, and while the initial transient 
was certainly poorly- damped by the felt mat, 
the impulse died away quickly thereafter, this a 
good result. A measurement taken last year 
showing the frequency transform of the felt 
mat versus an absorbent one has assumed 
greater significance this time round, inasmuch 
as it can be seen that while the 'composition' 
mat produced greater attenuation, its 
frequency response was uneven, while that of 
the felt was more uniform, suggesting lower 
overall coloration. 

'Vallahalla' made its mark on the motor 
results with excellent wow and flutter, plus 
significantly lower linear wow. Absolute speed 
and accuracy was satisfactory, while loss 
under load was very good at 0.13%, another 
important result. DIN weighted rumble 
improved to a superb - BOdB. In fact the 
spectrograms for residual measuring system 
noise and for the Sondek were very similar and 
to check this result the two were submitted to 
subtraction providing the second rumble photo 
- no mains related rumble components 

remain! 
The LP12 was not the very best in the issue 

as regards vibration isolation or acoustic 
breakthrough but the curves did confirm a high 
standard for these parameters nonetheless. 
Shock resistance was also quite good, with 
both acoustic feedback and hum very good. 

Sound quality 
A few years ago it was considered heresy to 
suggest that turntables could make a 'sound' 
at all, but meanwhile the Sondek has been a 
leading exponent in demonstrating just how 
different the subjective performances can 
actually be. lt scored an excellent rating on 
audition, notwithstanding some mild spectral 
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Charts above characterise general turntable 
behaviour. See text for commentary on these 
results. 



� LINN SONDEK continued 
imbalance and coloration; a consumer who 
feels that absolute tonal neutrality is 
paramount is entitled to reject the LP12 but 
should be made aware of the importance of 
certain other factors. For example the LP12 
has long generated a feeling of 'involvement' 
with the music for reasons that are only partly 
becoming understood - some of these are 
becoming clearer now with the improvement 
afforded by 'Valhalla'. 

After careful and prolonged listening the 
LP12 was found to excel in its ability to retain 
the timing, tempo, rhythm and pitch of 
complex percussive sections, failure here 
producing some loss of interest on the part of 
the listener. Additional qualities included rapid 
post-transient decay producing 'transparent 
silences' between successive notes and these 
were all too often obscured by hangover in 
other models. The felt mat also provided a level 
of tonal integration of bass and treble now 
considered optimum for the deck. However 
some anomalies were heard - a mild upper 
bass richness with marginally 'loud' and 
forward midband, although when the latter 
effect was identified, it was not felt to be 
important enough to affect the high subjective 
ranking. The lttok arm still produces a 
spectacularly good sound with the Sondek. 
and to my ears at least, the Alphason arm also 

matched it well, providing in some respects a 
sweeter and more neutral balance. 

Conclusion 
The Valhalla Linn costs more than before but 
the increase is not far out of line with inflation 
over the last year or two. Now better than ever, 
the LP12 had no trouble in maintaining its 
virtually pre-eminent ranking for its price 
category; many can pick holes in its 
performance but few can actually do better. 

Update 
New nuts fitted to suspension ease set
up. 

GENERAL DATA Motor unit 
Motor Section 
Type ..... manual, belt-drive, synchronous motor, sub-chassis 
Platter mass/damping ......................... 4.1 kg/good 
Finish and engineering. . ........... excellent/excellent 
Type of mains/connecting leads. . ............... 2-core 
Speed opt ions. . .. . .. . . . . .. .. . . .. . . .. . ....... 33rpm 
Wow and flutter (DIN peak wtd, sigma 2). . ......... 0.06% 
Wow and flutter (UN peak wtd 0.2·6Hzi6-3 0 0 Hz) .. 0.09%/ 0.0 5 %  
Absolute speed error ............................. -0.2% 
Speed drift, 1 hour/load variation ...... quartz-locked/- 0.13% 
Start-up time to audible stabilisation. . .. 6 secs 
Rumble, DIN 8 wtd UR average (see spectrum). . . -80 dB 
Size/clearance for lid rear. .4 4.5(w) x 36(d) x 1 5(h)/5.5cm 
Ease of use. . .......................... good 
Typical acoustic breakthrough and resonances ..... very good 
Subjective sound quality of complete system ....... excellent 
Hum level/acoustic feedback ........... very good/very good 
Vibration sensivity/shock resistance. . very good/good 
Estimated typical purchase price ..................... £374 
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Linn Products ltd, 235 Drakemire Drive, Glasgow G45 9SZ 
Tel 041-634 0371 

Encouraged by the runaway success of their 
low-cost Basik L VV arm, Linn have now 
introduced a second, which is Seats-designed 
and Japanese manufactured. Costing rather 
less than one-third the lttok price, the L VX 
nonetheless manages to return something of 
the former's features as well as adding some 
of its owm. 

An all-black creation, it is distinguished by 
its moderate arm mass - estimated at 12.5g 
- and yet it still offers a cast headshell of 
near-lttok quality, secured by a split-shaft lock, 
tensioned by a socket head bolt. This arm is an 
obvious choice for those wishing to undertake 
a comparative evaluation, be they reviewer or 
dealer demonstrator. 

The L VX is fully calibrated, with a partially 
decoupled rotating counterweight providing 
the usual second slide scale. Closed loop bear
ing are used, these adjusted for zero play, an 
unusual characteristic where such an inex
pensive arm is concerned. However there are 
bound to be repercussions - we examined a 
number of samples (several other manufactur
ers decks were fitted with a LV X) and we found 
variability with respect to pivot friction. The 
arm is also a little fragile, much more so than 
the lttok. lt should be handled with care and 
never subjected to shock - not that this isn't 
good advice where any quality product is con
cerned. Our Linn-supplied L VX delivered 
150mg of lateral friction which I consider to be 
in the reject class; however the sample used 
for audition was satisfactory. 

The L VX uses the new large arm pillar but 
the baseplate is still unique to the Basik series 

.,. 
inasmuch as a cutout is required to accom

--.� modate the cue damper cylinder. The low cap-

citance output cable is to lttok specification 
though the headshell tags and pins are not 
gold plated. However the 'giveaway' Linn Basic 
cartridge is included with the arm, and could 
be regarded as a no-cost 'starter' (see review� 

Lab report 
Estimated effective mass had been noted at 
12.5g including hardware, this suitable for 
cartridges on the 10-20cu range. A special 
design with metal plug insert, the detachable 
headshell weighs ?g inclusive of screws, and a 
limited adjustment for vertical tilt is possible 
due to the takeup tolerance in the headshell 
lock overhang, height and lateral angle adjust
ments are standard. Both finish and engineer
ing were very good, and the arm was easy to 
use. The usual internal spring system was 
used for bias, but levels were slightly on the 
low side, with no apparent differentation from 
rim to centre. Downforce was slightly low, 
while the cue worked well with sensible rates. 
On our 'good' sample lateral friction was 
around 50mg, while in the vertical plane it was 
excellent at less than 10mg. Rated good on 
arm resonance, the graph showed a well con
trolled behaviour up to the first major break at 
750Hz, a commendably high frequency. A trifle 
disjointed thereafter (literally!), the remaining 
abberations were nonetheless very mild, and 
suggested a smooth treble, tidy bass and gen
erally clean midband. 

Sound quality 
Awarded a promising 'good' on the listening 
tests, the L VX did not compare too favourably 
with the LVII but was nonetheless a fine arm in 
its own right. Subjectively, it was not as 

'involving' as the former model but at the same 
time there was very little obviously wrong with 
it. 

GENERAL DATA Tonearm 
Approximate effective mass, inc screws, ex cl cartridge .. 12.5g 
Type/mass of headshell. special detachable/7g 
Geometric accuracy. . . . . . . . ........... very good 

The overall tonal balance was very satisfact
ory, and as a whole the stereo image was well 
defined with both depth and ambience. lt 
sounded a little 'thin' in the midrange, and the 
bass lacked some tautness, tending to appear 
a little 'boppy'. Treble was sweet and musical 
but lost some detail and stereo precision. 

Adjustments provided ............... overhang/offset/height 
Finish and engineering. . very good/good 
Ease of assembly/setting-up/use ... very good/good/very good 
Friction, typical lateral/vertical .. approx 50mg/less than tOmg 
Bias compensation method. internal spring 
Bias force, rim/centre (set to 1.5g elliptical). . .. 150mg/150mg 
Downforce calibration error, 1g/2g. . . - 0.1gm/O.tg 
Cue drift, Smm ascent/descent .. negligible, 1.0 secs/3.3 secs 
Arm resonances ................................... good 
Subjective sound quality. . ..... good+ 
Lead capacitance/damping method 

1 0 0pF/counterweight decoupling 
Conclusion Estimated typical purchase price. . .... £74 inc. cartridge 

While Linn are unable to make a satisfactory 
'cheaper' turntable, the L VX does make for a 
less expensive arm/deck combination. To my 
way of thinking the alternative L VV is not really 
acceptable unless viewed as a starter compon- r 
ent only. The L VX represents a welcome '"' 
medium-mass tonearm of fine quality with a L 
detachable headshell, and both moving mag-
net and moving coil types work well in it. With 

ur reservation concerning pivot friction vari
ability noted, the LVX is nonetheless well re
commended; indeed many consumers will 
never need to go beyond it. 

Update 

-+ 

New cartridge by Audio Technica now 
fitted. 
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use 

POLYOLEFINE LF/MID RANGE 
CONES 

for better sound quality 

Type HL 
Monitor 

Size 2 5in high x 1 3in wide x 1 2in deep. 

Axial Frequency Response 50 to 20KHz±3dB. 

Max Power input 1 00 watts programme 
peak. 

Sensitivity 87dB/watt@ 1 metre. 

Nominal Impedance 8 ohms. 

Units Sin TPX cone bass mid range 
unit, 1 in fabric dome HF unit. 

Price,Teak & Black Oak £298 per pair+ VAT; 
Walnut £299 per pair + VAT. 

Type ML 
Monitor 

Size 1 31in high x 81in wide x 7 }in deep. 

Axial Frequency Respon�e 70 to 20KHz. 
Max Power input 40 watts programme peak. 
Sensitivity 85dB/watt@ 1 metre. 

Nominal lmpedence 8 ohms. 

Units 5in polypropylene cone bass/mid range 
unit; 1 in fabric dome HF unit. 

Price,Teak & Walnut£ 173.00 per pair + 

VAT. 

HARBERTH ADVT 
la BIRCHANGER ROAD 
SOUTH NORWOOD 
LONDON SE25 5BA 

Tel: 01-654 9549 

Hi-fi for the discerni 

�J.f� �bout �ounb 
- j$i-jfi �prcial ists 

QUAD- SUGDEN- S.M.E.- AUDIO-TECHNICA
HADCOCK- ALPHASON- HR lOOS ON 

DEMONSTRATION- WHARFEDALE -!ANNOY
MORDAUNT·SHORT- NAGAOKA- AUDAN-AUDIO 

- SHURE- PICKERING- GOLD RING- TENORELL 
- VOGELS- AKROYD- QUANTUM- GLANZ-

OSA WA- TDK- SENNHEISEER- WALKER
THORENS- S.T.D.- SAN SUI- SONY- DUAL

Q.E.D. PRODUCTS INC.- PROTECH- ARISTON 
KORD VULCAN- ORTOFON- CASTLE- SYRINX
MERIDIAN- MORANTZ- TALISMAN- YAMAHA

NVA- REVOX- NAKAMICHI- HARBETH
ABSOLUTE SOUNDS 

We also stock <Jn extensive range of styli and audio connecting leads. 

Our li-,tening room is at your disposal (by appointment please) to 
audition the equipment of your choice. 

We will he pleased to inst<JII <.�nd set up the equipment of your choice 
in your home free of charge . 

Friendly tu/vice- ajia sales service and repairs ro all makes. 

Your sari.\facrion is our /!,llllrtJ!llee. 

I� 
e CREDIT FACILITIES 
(SAME DAY POSSIBLE) 
Tricity Finance APR 30.6% 
Written details on request. 

FINANCE AVAILABLE 

clo CALVERTS ( WIIJNESJ I.TD .. 
39 ALBERT ROAD. 

Telephone: 051-4201887 
after hours: 

051424 7912 W/IJNf:S, CHESHIRE 

Where the parkinJ: is free and ea.\·y. 



Mordaunt·Short 
'The hi·fi choice for your 
MS20 

"Despite its size and price the MS 20 is a 
true hi-fi quality speaker." 

Hi-Fi for Pleasure Oct 82 
"Without doubt the MS 20 has a neutrality 

and smoothness that are outstanding for a 
loudspeaker in this price bracket, and the 
equal of many larger and very much more 
expensive models." 

Hi-Fi News Jan 83 

CARNIVAL3 
"The CARNIVAL 3 is a fairly classy 

performer and I have no hesitation in 
recommending it." 

"lt is a very well balanced design that 
should appeal to those of you who are after a 
purer sound." 

Chris Thomas, What Hi-Fi Feb 82 

FESnVAL 3 
"In recognition of a thoroughly competent 

design, the panel voted the FESTIVAL 3 
to top place, a decision I thoroughly 
agree with." 

Practical Hi-Fi 

"La FESTIVAL 3 est un exemple 
delsysteme a deux voies de prix 
competitif qui procure une image sonore 
d'une reellelbeaute avec beaucoup de 
limpidite et de1douceur." 

Revue du Son (France) Dec 82 

PAGEANT 3 
"All the elements were extremely clearly 

audible through the PAGEANT 3. This was 
quite a revelation." 

Jonathan Kettle. Popular Hi-Fi May 82 
" ... indeed the PAGEANT 3 is one of the 

best speaker systems presently available." 
Ovation (USA) Aug 82 

Mordaunt-Short Ltd � 
High Fidelity Loudspeaker Systems;, 
Ourford Mill, Petersfield, ; I Hampshire GU31 5AZ. ; 
Tel: Rogate (073 080) 721 ; 1 
Telex: 86443 MS HIFI # �.., 

I 
# ..,e�,,��

e
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STANDS 
£36.00 

per pa1r 1nc VAT 
(Optional) 
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HI·FI CHOICE 
SHU¥. SUGDEN • TEAC� KEF 

� Nakamichi QUAD 8&0 THO� 

SON� .JVC I ;1 ::;![.).1 • YAMAHA CELESTION 

�\:)<:::-
&\:) We will help you choose the unit best suited to your needs 

and deliver and install it for you. 

DARBYS� 
� 

LOCKEY HOUSE, ST. PETERS STREET, ST. ALBANS 50961 

Where sincere advice, courteous service and home 
demonstrations are the norm. 
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When first released, the LVII 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 roller 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 lttok 
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 uprated 
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 quality 
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 LP12, 
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. 
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GENERAL DATA Tonearm 
Approximate effective mass, inc screws, excl cartridge 

est. 13.5g 
Type/mass of headshell.. . ... non-detachable 
Geometric accuracy.. . .. excellent 
Adjustments provided. . ...... height/overhang/lateral angle 
Finish and engineering ................. excellent/excellent 
Ease of assembly/setting-up/use 

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

less than 10mglless than 10mg 
Bias compensation method. . ... internal spring 
Bias force, rimlcentre(set to 1.5g elliptical). . .175mg/195mg 
Downforce cal1brat10n error, 1g/2g .... less than 0.03g/ 0.0 3 8g 
Cue dnft, Bmm ascent/descent .. negligible, 0.8 secs/1.8 secs 
Arm resonances. . . . . . . . . . ....... very good 
Subjective sound quality. . ............ very good 
Lead capacitance/damping method. _ _  10 0 pFinone 
Estimated typical purchase price. . £2 53 
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HW International Ltd., 3-5 Eden Grove, London N7 8EQ 
Tel 01-609 0293 

By virtue of a remarkably ingenious mechan
ism installed as a functional part of the platter 
and actuated only when required by a power 
drive built into the plinth, Lux have managed to 
bring a 'vacuum' platter to an integrated 
turntable costing less than £300. 

The underside of the platter has a strong 
integral bellows which when actuated suck the 
disc onto the platter, the interface slightly 
cushioned by a thin liner 'mat'; (a thicker non 
vacuum mat is also provided.) By removing the 
need for an airtight airline main bearing, a 
standard direct drive motor can be used, and 
this is the key to the major price saving. 

Superbly finished in the Lux tradition, the 
PD370 is fitted with an attractive fixed 
headshell tonearm. The headshell clamp al
lows rotation for vertical tilt angle adjustment, 
but the arm is not adjustable for height, this 
achieved instead by using cartridge packing 
spacers. The plinth design is of rigid form, 
lacking an isolating sub-chassis, although 
semi-compliant feet are fitted to help reduce 
vibration feedback. The above average quality 
lid is coupled directly to the plinth and thence 
the playing sy stem. The motor is a two-speed 
quartz-locked ty pe with a good quality bearing 
though the rigidity of the platter/plinth 
interface was not too high. 

Lab report 
The substantial aluminium platter weighed 
2.6kg and demonstrated very good impulse 
damping. However two components were sup
erimposed on the photo, namely the slight one 
at 600Hz (a ringing internally) and the other at 
20Hz - a platter rocking effect. 

Wow and flutter were excellent, with good 
overshoot-free torque and excellent speed 
stability, while rumble was also very good, 
though with an unusual kind of low frequency 
'noise' present below 150Hz. The arm was 
quite well adjusted showing little bearing play 
and good geometry, and effective mass was in 
the medium range at approximately 13g includ
ing hardware. Lateral friction was however 
slightly high and the bias compensation on the 
low side, set in the inverse ratio. Downforce 
calibration was fine, but some cue drift was 
observed. Arm resonances were classed as 
slightly better than average, their main flaw 
being the energy 'break' at 1.5kHz. 

Reasonably good on acoustic breakthrough, 
the vibration isolation was just average, shock 
resistance only fair. Feedback immunity was 
fairly good. 

Sound quality 
Just making the 'good' category, the 370 

showed some 'life', with reasonable bass plus 
satisfactory stereo focus and staging. The 
midband was above average and the music 
showed good subjective timing and pitch. 
However the treble appeared somewhat harsh, 
brash and uneven, with poorer stereo precision 
here; changing the test moving coil cartridge 
helped matters in this respect. 

Conclusion 
Recommended for use with moderate-compli
ance moving magnet cartridges with a 'sweet' 
upper range, the PD370 succeeds by virtue of 
its fine disc damping and motor, plus satisfac
tory arm. An uncritical, unfussy model posses
sing an excellent appearance, this unit is well 
worth considering. 

GENERAL DATA Integrated turntable 
Motor Section 
Type. . .. manual, quartz-lock, direct-drive, vacuum platter 
Platter mass/damping.. . ........... 2.5kg/very good 
Finish and engineering ................. excellent/very good 
Type of mains/connecting leads ..... 3-core/phonos and earth 
Speed options. . . 3 3/45 rpm 
Wow and flutter (DIN peak wtd, sigma 2 ). . .. 0.0 5% 
Wow and flutter (UN peak wtd 0.2-6Hzi6-30 0 Hz) 

0.0 6%/less than 0.04% 
Absolute speed error......... . . . . -0.0 5% 
Speed drift, 1 hour/load variation. . .... none 
Start-up time to audible stabilisation. . .. 2.5 secs 
Rumble, DIN B wtd UR average (see spectrum) ...... 77/78 dB 

Arm Section 
Approximate effective mass, inc screws, excl cartridge ... 13g 
Type/mass of headshell .................... non-detachable 
Geometric accuracy. . .... very good 
Adjustments provided ............... overhang/offset/lateral 
Finish and engineering. . ... excellent/very good 
Ease of assembly/setting-up/use ... good/very good/very good 
Friction, typical lateral/vertical . ............... 80 mg/2 0 mg 
Bias compensation method. . .. lever 
Bias force, rim/centre (set to 1.5g elliptical) ..... 150 mg/10 0mg 
Down force calibration error, 1 g/2g ............. + 0.0 5g/none 
Cue drift, Bmm ascent/descent ... noticeable, 0.5 secsl1.3 secs 
Arm resonances. . average+ 
Subjective sound quality ....................... average+ 
Lead capacitance/damping method 

150 pF/counterweight decoupling 

System as a whole 
Size/clearance for lid rear. . 44(w) x 36(d) x 17(h)/6cm 
Ease of use. . ... very good 
Typical acoustic breakthrough and resonances. . . good 
Subjective sound quality of complete system. . good 
Hum level/acoustic feedback. . ..... very good/fairly good 
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Charts above characterise general turntable 
behaviour. See text for commentary on these 
results. 
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Logic Ltd., 19 Hurl butt Road, Heathcote lnd. Est., Warwfck CV34 6TD 
Tel (0926) 20302 

First reviewed in the last HFC 'Turntables' 
edition, the Logic DM101 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 X10 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 Audio 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 staotlise 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 quality 
.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 "' 100 2oo Joo •oo soo 

contributory cause being the 0.3% of l�ad Disc impulse transmission showing 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. 

Update 
Production models from early 1983 
onwards had electronic power supply 
with two speed switching. Cosmetic and 
suspension revisions have also been car
ried out. 
GENERAL DATA Motor unit 
Motor Section 
Type ..... manual, belt-drive, synchronous motor, sub-chassis 
PI alter mass/damping .................... 3.0 kglfairly good 
Finish and engineering ................. excellent/very good 
Type of mains/connecting leads. . . . . . ..... 2-core 
Speed options ................................. 33/45 rpm 
Wow and flu iter (DIN peak wtd, sigma 2) .............. 0.07% 
Wow and flulter (LIN peak wtd 0.2-6Hz/6 -30 0Hz) .. 0.22'/o/ 0.0 5 %  
Absolute speed error ...... _ . . . . . . . . . . . ....... + 0.0 1 %  
Speed drift, 1 hour/load variation. . ... synchronous/- 0.3% 
Start-up time to audible stabilisation. . . 5.5 sec 
Rumble, DIN B wtd UR average (see Spectrum) ...... _ - 77 dB 
Size/clearance for lid rear.. _ .. 48(w) x 39.5(d) x 15(h)/6.5cm 
Ease of use. . .. fairly good 
Typical acoustic breakthrough and resonances ..... excellent 
Subjective sound quality of complete system_ ..... very good 
Hum level/acoustic feedback ............ very good/excellent 
Vibration sensivity/shock resistance .... excellent/fairly good 
Estimated typical purchase price. . ... £345 

Rumble, electrical (above) and total (below) 
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Breakthrough, acoustic (above) and vibration (below) 

Charts above characterise general turntable 
behaviour. See text for commentary on these 
results, see Technical Introduction for 
explanation of test techniques 
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Like the costly PD555, this Lux turntable also 
has an inbuilt suction pump quite conveniently 
operated by a front mounted hand lever. On 
this model Lux have taken the subchassis prin· 
ciple to heart, incorporating a superbly 
engineered die-cast example of unusually 
complex design. Much attention has been paid 
to such details as provision for a massive main 
bearing and its mounting, the symmetrical 
disposition of the three support components, 
and the webbed and reinforced arm mounting 
with its face-machined interchangeable alloy 
tonearm plates. The subchassis proved easy to 
level using knobs accessible on the plinth 
underside, but at some stage the designer(s) 
appeared to have had second thoughts, since 
the very good isolation afforded by the coil 
spring suspension has been compromised -
probably in the interests of improved shock 
resistance and handling stability - by the 
addition of plastic foam spring sleeves and 
silicone damping washers on the moving 
components. The potential performance of 
this deck was such that we auditioned and 
measured it first as supplied, and secondly 
with freed suspension and springs. 

The 300 is a two-speed belt drive model, 
using an electronically controlled high quality 
DC motor. A quartz oscillator reflector type 
stroboscope is fitted for reference, since the 
drive is not quartz-locked, and fine variable 
speed control is via thumbwheels mounted 
underneath near the front edge. One complica
tion in previous assessments arose with the 
solid flat platter, as the suction pump supplied 
an equivalent of 30kg pressure, and any dust or 
grit on the record underside or platter surface 

will tend to impress itself onto the record 
surface when the vacuum is engaged. How
ever, a very thin rubber platter mat is now avail· 
able which does not impair the 300's excellent 
disc damping (see PD370 review) but 
effectively negates any worry over hard disc 
contact and damage. Furthermore the model 
now costs around two thirds of what it did. 

Lab report 
With its substantial 3.4kg platter and high 
torque drive, the wow and flutter, torque and 
rumble results were all excellent. Speed drift 
was more than I would like at the price level, 
but start up was fine at 2.8 seconds, with no 
overshoot effects. Rated as good on shock 
prior to the modification, the acoustic and 
vibration isolation were also very good above 
75Hz, while freeing the suspension produced 
10·12dB acoustic improvement from 25 to 
75Hz, and an even better 15 to 20dB improve· 
ment in vibration isolation; but shock resist· 
ance was somewhat impaired. 

Lux have not made special provision for 
consistently dressing the arm leads, and an 
adhesive clip was added. X10 scaling was 
possible for the disc impulse tests, showing 
the transient was totally suppressed, leaving 
only minor low frequency ripples. 

Sound quality 
Setting a high subjective standard at all times, 
the PD300 showed much of the '555 midrange 
neutrality and transparency, particularly on 
percussive sounds and the ambience sur· 
rounding them. At times it was almost 
clinically clear, and in tonal balance seemed 

slightly 'cold' and faintly 'glassy'. A trace of 
high frequency 'forwardness' and 'disembodi· 
ment' was encountered with several cart· 
ridges. The Asak!lttok worked better than the 
Koetsullttok, and a 'softer' sounding arm 
would suit best - for example, the Sumiko. 

The chassis was slightly nervous in stability 
terms once 'free', but conversely as supplied 
the bass range lost some of the precise and 
open sound with good depth extension 

Conclusions 
One of the best engineered and certainly one 
of the best finished turntables covered in this 
issue, the PD300 offers many valuable 
facilities and continues to be strongly 
recommended. 

Careful matching of system components is 
necessary for the best performance, and it is 
capable of accepting a wide range of tone· 
arms; genuine alternatives to the lttok are 
slowly emerging, and their tonal characteris· 
tics may suit the 300 better - tor example, 
Alphason, Mission, Orion and Zeta. 

Its good alignment stability remains an im· 
portant feature - it should not need resetting 
after installation. 

GENERAL DATA Motor Unit 
Type.. . ... belt drive 
Platter mass/damping . . 3.5 kg/excellent 
Finish and engineering . . ....... both excellent 
Type of mains lead/connecting leads. . ... 3 core + earth 
Speed options . . ............. variable, 33 /45rpm 
Wow and flutter (DIN peak wtd sigma 2 )  .............. · .. <0.05% 
Wow and flutter( UN peak wtd0.2-6Hz/6-30 0Hz). <0.1%/<0.05% 
Absolute speed error.. . ... quartz referenced 
Speed drift 1 hour/load variation. . ...... +0.25%/<0.1% 
Start up time to audible stabilisation .. approx 2.8secs 
Rumble: DIN B wtd L/R av (see spectrum) .......... -78/-77dB 
Size/clearance for lid rear ...... 49.0(w) x 4 2.0 (d) x 18.8(h)/6cm 
Ease of use. . .. good 
Typical acoustic breakthrough and resonances ....... very good 
Subjective sound quality of complete system ....... very good+ 

Hum level/acoustic feedback . very good/very good 
Vibration sensitivity/shock resistance .... very qood+/fairlv qood 
Typical purchase price. . . £500 when reviewed. now £375 
.. see text 

Breakthrough as modified (see text): above, 
acoustic; below, vibration. 

Disc impulse transmission, magnified X10. 

Rumble (0-SOOHz /in): above, electrical only; 
below, total 

Breakthrough (0-SOOHz /in) as supplied: above, 
acoustic; below, vibration. 
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Features and design 
Now in its third year of production, the price of 
the Focus 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 2.0kg 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 -75dB (several dB better than before), 
spectrum analysis did reveal a 100Hz component 

REVISED AND REPRINTED 

at -73dB, 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. 

Sound quality 
For some reason the deck never seemed quite at 
home with the Focus 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. 

Conclusion 
Possessing a fine handcrafted finish and distinc
tive styling, the Focus has improved significantly 
in mechanical terms since its introduction. lt 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. 

(Note: On the latest version of the Focus, 
retested for this edition, Miche/1 have revised 
the motor mounting as w e ll as the 
plinth/chassis material. Lab figures are very 
simi lar this time except for a slight worsening 
in mains rumble component, but overall 
conclusions remain unaltered-) 

GENERAL DATA Motor unit 
Type. . . .  _ . manual, belt-drive, synchronous motor 
Platter mass/damping. . . ....... 2.1 kg/good 
Finish and engineering. . ........... very good/very good 
Type of mains/connecting leads. . ...... 3-core 
Speed options. . . . . . . . . . . . . . . . . . . . . . . ...... 3 3/45 rpm 
Wow and flutter (DIN peak wtd, sigma 2) .............. 0.08% 
Wow and flutter (LIN peak wtd 0.2-6Hz/6-3 0 0 Hz) 

0.06%/less than 0.04% . . 
Absolute speed error. . .... + 0.2 5 %  DISC Impulse transmission, magnified XI 0. 
Speed drift, 1 hour/load variation. . ..... synchronous/- 0 %  
Start-up time to audible stabilisation ............... 7.5 secs 
Rumble, DIN 8 wtd UR average (see Spectrum) ......... 75 dB 
Size/clearance for lid rear .......... 43(w) x 37(d) x 15(h)l10 cm 
Ease of use ....................................... good 
Typical acoustic breakthrough and resonances. . . average+ 
Subjective sound quality of complete system. . good 
Hum level/acoustic feedback.. . very good/above average 
Vibration sensivityfshock resistance. . . good/fairly good 
Estimated typical purchase price. . £13 5 
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Rumble, electrical (above)and total (below) on 
latest sample- compare previous result. 

500 

Rumble (0-SOOHz fin): above, electrical only; 
below, total. 

Breakthrough (0-SOOHz fin): above, acoustic; 
below, vibration. 

Update 
The Linn L VV tonearm is no longer avail
able. Though stocks of the Focus/LVV 
package may well still be with dealers the 
slightmore more expensive 
Focus/Mission 774LC package can be 
recommended. An improved'S'version of 
the turntable is also now avai.lable at 
£189 without arm. 



REASSESSED 

Pink Triangle 
Pink Triangle Products Ltd, Unit 3, 122 Maidstone Road, Fools Gray, Sidcup, Kent 
Tel01-300 1918 

From the outside, the name and distinctive 
logo may seem all that is remarkable about 
this turntable, which has been designed in the 
UK along classic lines, using a sprung 
subchassis and belt drive. More detailed 
examination however reveals many unique 
features; for example, the platter is solid matt 
finished acrylic, supplying the record support 
and termination itself. A semi-glass black 
finish is used for the top deck, replacing the 
earlier tinted glass mirrors, and while the latter 
were removable the newer alloy plates are 

. fixed. Fine speed control adjustment is 
available by the use of a screwdriver inserted 
in the small holes in the deck plate adjacent to 
the speed change switch, the drive being 
electronic via a small DC motor. 

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

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

Ol controlled by spring stiffness, and the lateral 
Ol and torsional modes assisted by gravity as 

well - a good feature. 
Arm mounting is by means of a 'U' shaped 

section alloy extrusion, which is firmly bolted 
to four studs set in the subchassis . Adequate 
provision for lead dressing has been made, 
and the unit came fitted with an fttok, which 
suited it well. 

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

Lab results 
State of the art rumble figures were achieved, 
the spectrum analysis revealing nothing of 
significance. The drive was remarkably stable 
with very low wow, very good flutter and fine 
weighted wow and flutter. As no dynamic wow 
overshoot occurred, this helped to mitigate the 
fairly low torque which resulted in a significant 
0.5% slowing under standard loading. With a 
moderate 1.7kg platter mass, the flywheel 
effect was lower than in competing models. 

The expanded X10 scaling proved possible 
for the disc impulse measurement, and the 

result was very good, with balanced impulse 
decay control over a wide frequency range. 
This performance carried through to the 
vibration and acoustic isolation results, which 
were exemplary, and aural testing with a live 
cartridge showed that this platform was singu
larly inert overall in terms of resonances, yet 
the subchassis freedom also resulted in quite 
good 'footfall' shock resistance. 

Sound quality 
For this issue the Triangle was tried with both 
the lttok and Orion tonearms and qualities of 
low coloration tonal neutrality as well as a 
pleasing musical balance were immediately 
apparent. The bass register was well above 
average showing an open and articulate 
quality - tuneful and with good weight and 
solidity. The sound was alive yet somehow 
unforced. Disc/platter contact seemed particu
larly good, with a well focused treble, the 
whole delivering stable, clear stereo images. 
With rock-orientated material we heard a· mild 
lack of pitch stability which slightly detracted 
from the timing and tempo of the music, 
although this negative effect depended on the 
listener's sensitivity as well as on the 
programme type. 

Conclusion 
Completely retested for this issue, the per
formance was virtually identical to that 
obtained previously and accordingly the orig
inal test results still stand. Notably, the pitch 
slowing under load is unaltered, a factor we 
were now aware of under audition, and a 
second sample showed no significant improve
ment. To conclude, this unit has been improved 
as regards some physical details, and 
maintains a high performance with respect to 
stereo depth, tonal balance and coloration 
levels. Only the individual purchaser can judge 
the importance of the pitch stability by 
personal audition, and with this mild teserv
ation, the recommendation is continued. 

GENERAL DATA 
Type. 
Platter mass/damping .. 
Finish and engineering .. 
Type of mains lead/connecting leads. 3 core/
Speed options . 33/45rpm (internally variable) 
Wow and flutter (DIN peak wtd sigma 21. 0.0 6% 
Wowand flutter(LIN peakwtd0.2-6Hz/6-300Hz) . <0.0 6%/0.0 7% 
Absolute speed error . adjustable, +1% 
Speed drift 1 hour/load variation.. +0.2%/-0.5% 
Start up time to audible stabilisation. 3secs 
Rumble: DIN B wtd UR av (see spectrum) 7 7  /7 8 dB 
Size/clearance for lid rear .... 45.5(w) x 38.5(d) x 15.2(h)/6cm 
Ease of use.. . good 
Typical acoustic breakthrough and resonances. excellent 
Subjective sound quality of complete system . . very good+ 
Hum level/acoustic feedback .. very good/excellent 
Vibration sensitivity/shock resistance . excellent/good 
Estimated typical purchase price. . .. £398 

Disc impulse transmission, magnified X10. 

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

Breakthrough (0-500Hz fin): above, acoustic; 
below, vibration. 



For several issues now, the Rega has been 
omitted at the maker's request on the grounds 
of a manufacturing shortfall in comparison 
with demand. However as Rega now dominate 
the lower priced audiophile end of the market 
in the UK, it was thought politic to purchase a 
deck and review it on our readers' behalf. 

A simple design, it comprises a solid chip
board plinth covered in tough matt black lam
inate. Three fairly stiff stepped rubber feet 
provide a stable tripod foundation while the 
high quality lid is directly hinged to the chassis 
plinth with neither springs nor isolation. A 
plain main bearing with a thrust ball is used, 
and tolerances were close here, with no de
tectable play. Belt-driven via a rubber cord, the 
inner platter hub is a reinforced plastic 
moulding, the uppermost projection forming 
the tapered centre spindle and the outer plat
ter boss. The platter is made of thick plate 
glass (reduced in thickness for the Planar 21), 
and surmounted by a thick felt mat. In a simple 
and ingenious gravity suspension, a second 
drive belt is looped to support the slow speed 
synchronous drive motor and surpress vibra
tion coupling to the platter. 

The arm is the traditional Rega unit made to 
their specification by Lustre in Japan, with 
improved bearings, a side entry cable fixing, 
and a stainless steel arm tube. Fitted with a 
universal detachable headshell, the arm has 
magnetically actuated bias compensation plus 
a rotating-scale calibrated counterweight, with 
some controlled decoupling from the arm tube. 
The lateral balance outrigger also has a 
damped stem. Effective mass is estimated at 
16g, suited to lower compliance cartridges, 

and in our (brand new) sample, some play was 
evident in the arm bearings. 

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

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

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

Rumble levels were just satisfactory for the 
price averaging -71dB DIN. Spectrum 
analysis showed a considerable content of 
mains-related vibrations such as 100 and 
200Hz, with 'pole harmonic' components 
around 200-300Hz. The bearing alone 
measured better than -78dB with the motor 
off, however. Acoustic breakthrough was 
about average and the lid was found to be 
influential here, and results were better when 
was entirely removed. The plot is shown 
expanded by 10dB for lid up and down, the 
latter being preferred. Vibration isolation was 
also poorer than average. 

The arm was well finished with very good 
geometry. lt was easy to set up and use and 
demonstrated low bearing friction. Bias com
pensation was set to sensible levels and the 
cue worked well. Downforce calibration proved 
satisfactory. Charted for arm resonances, the 
design demonstrated surprisingly good 
control of the first headshell socket flexure at 
230Hz; comparatively clean in the 300 to 3kHz 
range, the energy trend was rather broken up 
thereafter. 

Sound quality 
Belying traditional assumed relationships 
between a number of technical parameters 
and sound quality, the Rega proves that a well-

developed, subjectively-assessed balance of 
performance counts for more than technical 
excellence with regards to any one parameter. 
On the debit side the Rega did suffer from a 
modicum of programme wow, particularly on 
rock programme, but this was not considered 
serious at this price level; a mild loss of stereo 
depth was also noted, together with an ac
companying impairment of low bass definition 
and evenness. Conversely it sounded 'musical' 
in a balanced and coherent manner. Upper 
bass definition was actually quite good, the 
midrange slightly 'warm' but well focused and 
the treble lively as well as transparent without 
the 'smear' and 'splash' evident with some 
cheaper turntables. Presentation of detail was 
considered well above average, little inferior to 
super-fi models in this respect. 

Conclusions 
I have mild reservations concerning certain 
aspects of this model's lab performance but in 
truth the results are reasonable enough at the 
price, and I suspect that the cheaper Planar 2 
is equally good value. If you are very pitch
sensitive the Rega might pose problems - if 
not, the overall sound quality is such that it 
gains a warm recommendation. A good audit
ion should confirm your decision either way. 

GENERAL DATA Integrated turntable 
Motor Section 
Type. . . . . . . . . . manual, belt-drive 
Platter mass/damping. . . . . . . . . . ............. 2.2kg/good 
Finish and engineering........ . . very good/very good 
Type of mains/connecting leads ..... 2-core/phonos and earth 
Speed options. . . . . . . . . . . . . . . . . . . . . . . . ....... 33/45 rpm 
Wow and flutter (DIN peak wtd, sigma 2) .............. 0.09% 
Wow and flutter (UN peak wtd 0.2·6Hz/6-30 0Hz). ·o.2t %/0.45 % 
Absolute speed error. . . . . . . . . . . . .............. + 0.4% 
Speed drift, t hour/load variation ....... synchronous/-0.4% 
Start-up time to audible stabilisation. . . . ........ 4.5 secs 
Rumble, DIN B wtd UR average (see spectrum) ... -721-70 dB 

Arm Section 
Approximate effective mass, inc screws, excl cartridge ... 16 g 
Type/mass of headshell.... . ... universal detachable/B.O g 
Geometric accuracy. . . . ........... very good 
Adjustments provided... . . overhang/lateral angle 
Finish and engineering ................. excellent/very good 
Ease of assembly/setting-up/use 

very good/very good/very good 
Friction, typical lateral/vertical. . .less than 2 5mg/1 5mg 
Bias compensation method ................ internal magnet 
B>as force, nm/centre (set to I 5g elliptical) .... 20 0 mg/2t0mg 
Downforce cal>brat>on error, tg/2g .... -O.tg/-0.0 7g 
Cue dnft, 8mm ascent/descent ... negligible 0.5 secs/1.5 secs 
Arm resonances ............................... average+ 
Subjective sound quality.......... . .. average+ 
Lead capacitance/dampmg method 

70 pF/counterweight decoupli ng 

System as a whole 
Size/clearance for lid rear .......... 45(w) x 36(d) x 12.3(h)/7cm 
Ease of use. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. fairly good 
Typical acoustic breakthrough and resonances. average 
Subjective sound quality of complete system...... .good 
Hum level/acoustic feedback .......... average -/fairly good 
Vibration sensivity/shock resistance ........ average -/good 
Estimated typical purchase price.. . .............. £148 
•worsened by unevenness in thick felt mat 
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Breakthrough, lid up (above) and down (below) 
Update 
The Planar 3 is now fitted with the Rega 
RB300 and costs £188. The Planar 2 
(£ 115) is still fitted with the Lustre-type 
arm as reviewed here. 
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SME 3009 Series III(S) 
SME 
Tel 

Features and design 
This review covers the two models in the 
SME Series Ill range, with the cheaper S 
sharing many of the fundamental compo
nents of its more expensive brother, includ
ing a virtually indistinguishable 
performance. In addition to all the basic 
adjustments, the top price version has a 
rack and pinion adjustment for geometric 
overhang, 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 traditional SME bearing 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 objective was undoubtedly that of 
low rnass. Viscous damping has been 
included (S optional) to help control the high 
Q subsonic resonances of certain moving 
magnet cartridges which possess 
excessive compliances. A low 5.0g effective 
mass has been achieved by using a damped 
thin wall nitride-surface-hardened titanium 
arm tube, with a vestigial reinforced plastic 
cartridge platform/shell. Unfortunately 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 fixing 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 and 
Linn etc. designs, which stress tight car
tridge fixing. SME do however provide some 
bituminous mastic to help couple the car
tridge to the headshell. 

Improvements have been made to the 
cartridge wiring tags, which were previously 
rather 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 sup
plied, weighing 4.4 and 2.2g. The augmen
ted effective mass including steel fixing 
screws works out at 12g, and the combina
tion is suitable for cartridges down to 8cu. At 
the other extreme, and in conjunction with 
mild damping (we believe that SME's 
damping recommendations are 
excessive), models up to 60cu can be 
accommodated without the ballast 
weights. 

The new black finished (B) versions of 
the arm also incorporated revised 
geometry. SME have increased the ver
satility and geometric performance by 
the simple expedient of adding some 
accessories to a new version of the car
rier arm CA 1. These include the 
established mastic mounting compound, 
to be placed between cartridge back and 
arm; a properly fitting type '3818' ballast 
weight which approximately doubles the 

effective mass to 1 Og inclusive of screws, 
plus a return to aluminium mounting 
hardware. Carbon fibre reinforced nylon 
screws are also provided as standard, the 
final accessory being a revised two point 
alignment protractor to go with the new 
geometry, the latter a small revision to 
offset angle. This is necessary since the 
SME carrier has single hole fixings, and 
only overhang can be adjusted, this via 
the pillar base slide. The headshell has 
been slightly enlarged and strengthened 
to give more space for the deeper car
tridges and a broader base for 
mounting. 

Lab results 
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 and error. Bearing fric
tion 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 low 
side. The cue descent was too slciw at 4 
seconds for a 8mm drop; one second is 
ample and minimises record damage when 
cueing on music tracks. 

We found that when dam ping was applied 
was recommended, stereo image stability 
suffered due to excess forces being applied 
to the stylus on mild low frequency record 
warps in the 0.5 to 4Hz range; minimum 
damping thinned by 30% of dilulent 
stabilised the most severe resonance com
binations successfully. In fact many car
tridges worked well without damping. 

The resonance characteristics in the 
audio range were fairly well damped but 
very complex. The arm was retested with the 
ballast weight, this condition suitable for 
low to medium compliance cartridges, par
ticularly moving coil types. On most 
mechanical and measured parameters the 
performance was very good. Bias compen
sation appears to have been reduced to 
more realistic levels compared with pre
vious samples, but the cue descent rate 
remains a trifle slow. 

The complexity of the arm resonance plot 
reflects the pivot design and the large num
ber of attached mechanical components. 
Sound quality 
This arm was characterised by a 'soft' balan
ce, with a subjectively subdued treble. 
Coloration was comparatively low and the 

overall sound pleasantly refaxed. Stereo 
imaging was to a good standard and the 
bass register reasonably detailed and 
extended. Low compliance moving coils 
gave quite good results with the ballast, 
although some loss of transient precision 
and focus was evident when compared with 
the top class higher mass competition. The 
arm was at its best when used with more 
compliant cartridges that made less 
demands in terms of rigidity. 

Placed the in 'good' category, the latest 
Series Ill was felt to offer an improved per
formance with moving coil cartridges as the 
bass felt more extended, with better detail 
and articulation. The heaviest possible 
counterweight helps matters here. The mid 
had the usual, slightly bland, 'rich' charac
teristic of the Ill, and the treble did not sound 
as clear or well localised as some more 
recent tonearms, although admittedly the 
latter are usually much more expensive. A 
mild loss of stereo depth and immediacy 
was also observed. 

Conclusion 
Despite the higher effective mass option, 
this finely made and exceedingly versatile 
arm is not really suited to top moving-coil 
cartridges possessing lowish compliances. 
However it remains one of the best low mass 
tonearms at its price, and may be aligned to 
a high state of precision; the optional 
capacitance loading is a further advantage, 
though the lead-out cables are still rather 
stiff for subchassis turntables, but can 
easily be changed. 

On ground ot 1ts respectable sound 
quality and high versatility with excellent 
finished and construction, not to mention 
the fine written instructions, the Ill con
tinues to qualify for recommendation in its 
latest form. 

GENERAL DATA 

Tonearm 
Approximate effective mass, inc screws, ex cl cartridge. 
5('10)g 
Type/mass of headshell . . ... detachable carrier 
Geometric accuracy . . ................ excellent 
Adjustments provided. . ....... ... tilt/overhang/height 
Finished and engineering . . ..... excellent/very good 
Ease of assembly/setting-up/use..... . . good/good/good 
Friction, typical lateral/vertical . . .... 5mg/less than 5mg 
Bias compensation method . . .. thread and weight 
Bias force, rim/centre(setto 1.5gellliptical) 150mg/150mg 
Downforce calibration error, 1 g/2g. . ......... ·0.05g/none 
Cue drift, Bmm ascent/descent ..... none, 0.9 secs/3.9 secs 
Arm resonances .... good Subjective sound quality .... good 
Lead capacitance/damping method.... . 280('75)pF/none 
Estimated typical purchase price ......... £120(111) £ 90(111S) 

*See text 
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Features and design 
The305M was the first and more costly version of 
this motor unit to be released some years ago 
now, comprising a two-speed belt drive with a 
four-spring subchassis. lt exhibited a high 
standard of plinth construction and finish 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 essential mechanics. This is designated the 
305S, and uses a heavy, moulded black plinth. 

Rather light in construction, the subchassis is 
heavily damped by bituminous cladding. Levelling 
and adjustment requires the removal of the 
bottom cover as well as the setting of the four 
spring tensions to produce a clean, 'free' move
ment. The lid is of heavy gauge and non-resonant 
plastic, mounted on friction hinges. 

Lab results 
Weighing 2.0kg, the flat alloy platter is fitted with 
a felt mat that provides reasonable disc support. 
Two disc impulse responses were tried and are 
presented for comparative purposes, one with 
the mat as supplied and the other with the Audio 
Ref mat substituted; note that the latter did not 
affect the low frequencies, the disturbance here 
being due to platter rocking. Ato.07%, combinecf 
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 
acoustic and vibration isolation were fine; in this 
instance the acoustic results were taken with the 
lid shut, using an Audio Ref mat. 

ISED AND REPRINTED 

Sound quality 
In its price class the S was undoubtedly capable 
of a high sound quality. The benefits of negligible 
motor imperfections, good resistance to feed
back, and the isolated nature of the disc platform 
were reflected in the precision of the stereo 
staging, good detail and depth rendition, an 
extended and fairly even bass, and a general lack 
of 'muddle' which is an unfortunate feature of the 
majority of plinth plus feet turntables. 

Conclusion 
While the M remains worth considering, the S 
can be confidently recommended as providing 
good value for money. The shock resistance 
achieved by some foam damping in the springs, 
is a little better than for other competing sub
chassis models, and this might be a particular 
factor in its favour under certain circumstances. 

GENERAL DATA Motor Unit 
Type........................................... . ...... belt drive 
Platter mass/damping.. . . . . . . . . .. 2kg/good 
Finish and engineering . . good/good 
Type of mains lead!c.onnecting leads ................ .. 2 cc rei-
Speed options.. . ... 3 3/4 5rpm 
Wow and flutter (DIN peak wtd sigma 2).. . . 0.07% 
Wow and flutter (LIN peak wtd 0.2-6 Hz/6-3 0 0Hz) .... 0.11 %/<0.06% 
Absolute speed error ...... . . . . . . . . +0.2 5% 
Speed drift 1 hour/load variation . . ... synchronous/ - 0.3 5% 
Start up time to audible stabilisation 3.5secs 
Rumble: DIN B wtd LJR av (see spectrum) .......... -75/-76dB 
Size/clearance for lid rear .... 47.5(w) x 36.5(d) x 15.5(h)/5.5cm 
Ease of use.. . .. fairly good 
Typical acoustic breakthrough and resonances . very good 
Subjective sound quality of complete system . very good 
Hum level/acoustic feedback .............. very good/Very good 
Vibration sensitivity/shock resistance ..... very good/fairly good 
Estimated typical purchase price ........................... £ 170 

Disc impulse: black Audio Ref mat; white, STD felt 
mat (X10). 

Rumble (0-500Hz /in): above, electrical only; 
below, total 

Breakthrough (0-500Hz /in): above, acoustic; 
below, vibration. 
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REVISED AND REPRINTED 

Technics SL7, SLIO, SLDLl, SLQLI, 
National Panasonic (UK) Ltd, 300-318 Bath Road, Slough, Berks SL 1 6JB 
Tel Slough 34522 

This range of Technics turntables has so many 
common factors in engineering and in component 
elements that it is logical to assess them as a 
group. The first model was the SU 0, an extra
ordinarily compact and ingenious integrated 
player of superb external appearance. However, 
it proved hard to manufacture, and furthermore 
Technics underestimated demand for the pro
duct. Accordingly a year or so ago they intro
duced a companion model of virtually the same 
dimensions with an essentially comparable per
formance called the SL7. An improved micro
processor plus rationalised motor arid control 
circuitry allowed a massive reduction in com
ponents as well as easier construction, resulting 
in a 30% price saving. Since then the SL7 design 
has been widened and stretched physically to 
match normal component and rack dimensions. 
producing the SLQL 1 and the cheaper SLDL 1. At 
the top end of the range, the SU 0 has been 
supplemented by the SL 15, which has additional 
track selection facilities, allowing the choice of 
any track in any order via a numbered array of 
pushbuttons. The successful incorporation of 
this complex additional feature within the limited 
space of the SUO frame is something of an 
achievement. 

The major component that all these models 
have in common is the basic tonearm from the 
SL 10, a parallel tracking device built into a heavy 
set of precision castings. On the '1 0 and ' 15 the 
casting is continued to form the entire lid, while 
the other models have transparent front lid 

sections, comprising plastics mouldings of a far 
heavier grade than usually fitted to turntables. A 
lid-mounted tonearm is admittedly sensitively 
located, but the exceptional rigidity and weight 
of the lids has proved to be beneficial for acoustic 
isolation and feedback immunity. 

Cartridges of above average quality are fitted. 
and use a special fixing which gives a low 
effective mass total of 9g, ensuring good 
mechanical compatibility for the arm/cartridge 
subsonic resonance (10-12Hz). Physically com
pletely symmetrical, the tonearm is based on a 
precision optical angle sensor which detects 
errors from the tangent in the arm as it tracks. 
holding any error to +0.1 of a degree, which is 
many times better than for an ofiset fixed pivot 
arm. The arm has a reasonably rigid rectangular 
metal tube beam, with quite strong bearings and 
miniature four-point gimbal ball races. A variable 
rate micro-motor energises the leadscrew drive. 
and manual cue traverse at two speeds are 
provided according to the pressure exerted on 
the pushbuttons. Spring loading for downforce 
gives good dynamic balance, and with the lack of 
bias requirement endows the arm with a higher 
shock resistance than conventional models. 

All the turntables are fully automatic and fitted 
with protection devices, for example to cue up the 
arm instantly when the lid is moved or lifted. 
Small slots in the mat/platter allow the lid
mounted LED lamps to activate sensors under
neath, detecting record size and setting speed/ 
cueing- position. Manual override is however 

possible. for example for a 45rpm 12 inch disc, 
and a repeat play function is also provided. 

All the models are powered by Technics direct 
drive motors - quartz-locked with two fixed 
speeds except in the case of the cheaper SLDL 1. 

which has a mains stroboscope plus fine speed 
control via a thumbwheel on the front section of 
the plinth, instead of the quartz reference. The 
basic controls of all models may be operated with 
the lid shut, and no additional clearance need be 
provided at the rear to accomodate lid elevation. 
A common constructional feature is ·the 
heavy/inert baseplates of either mineral-loaded 
plastics mouldings or of cast metal, and the units 
are supported on four steel coil spring feet with 
rubber damping inserts. 

The cartridges 
The cartridges fitted range from a special version 
of the 305MC moving-coil model in the SUO 

(which has an integral and switchable moving
coil pre-amp and can thus accept moving magnet 
alternatives), to the good quality moving magnet 
fitted to the 'OL 1. A top quality moving magnet 
model is fitted to the SL 15, being a version of the 
Choice recommended EPC205 11/L. ·while the 
SL7 uses a P202, which also has many similar
ities to the '205, including the hollow boron 
cantilever. the low inductance generator giving 
wide electrical bandwidth and good tolerance of 
loading, plus a top quality naked elliptical 
diamond stylus. A slightly different version is 
fitted to the SLQL 1, the cantilever carrying a 
shank-mounted elliptical tip (EPS22 ES), which 
can be replaced by the EPS-22ED (EPS 202ED) 

stylus of the SL7 if so desired at a later date. 
A P23 E model is used for the SLDL1, still 

employing the broad electrical bandwidth 
generator. and tracking at a 1.25kg downforce as 
all the models do quite comfortably. But here the 
output is a little higher than before, and the 
cantilever uses an aluminium micro-tube fitted 
with a shank-mounted elliptical tip. 

All the cartridge masses are identical, and 
hence are interchangeable without any necessary 
readjustment. In addition Ortofon have now built 
a compatible version of one of their own 30 

series, though appropriate electrical loading 
should be applied here to give the best re'sults. 

Lab results 
Not every unit in the range has been tested, but 
key models have been evaluated which are 
generally representative of the group as a whole. 

SLDL1 
The SLDL 1 delivered an excellent mechanical 
performance with high torque, overshoot-free, 
with low drift and negligible wow or rumble. The 
arm performed well, judged largely by the fine 
stability and tracking performance of the supplied 
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cartridge at a 1.25g downforce. (See SL 10 trace 
for the arm audio band resonance behaviour). 
The subsonic resonance was near ideal at +8dB, 
10Hz, while acoustic and vibration isolation were 
both very good above 1OOHz, though the latter 
showed some deterioration at lower frequencies. 
The disc impulse transmission photos could not 
be taken, but platter damping was quite good, 
and all the models were fitted with a sensibly flat 
rubber mat possessing satisfactory absorbtion 
properties. 

<!ontinued overleaf 
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GENERAL DATA 
Motor Section 

Integrated Turntable 

Type direct drive, parallel tracking, automatic 
Platter mass/damping.. 1.4kg/good 
Finish and engineering very good/very good 
Type of mains lead'connecting leads. 2 core/phones + earth 
Speed options. 33/45rpm 
Wow and flutter (DIN peak wtd sigma 2) . <0.05°· 
Wow and flutter (LIN peak wtd 0.2-6Hz/6-300Hz) 0.1%/<0.06% 
Absolute speed error <0. t% 
Speed drift 1 hour/load variation. . .  <0.1%/<0.1% 
Start up time to audible stabilisation approx 1.6secs 
Rumble: DIN 8 wtd L/R av (see spectrum). -77dB 
Arm Section 
Approximate effective mass. excl cartridge 
Type/mass of headshell. plug in cartridge, 
Geometric accuracy. 
Adjustments provided 
Finish and engineering 
Ease of assembly/setting up/use 
Friction: typical lateral/vertical. 
Bias compensation method. 
Bias force: rim/centre (set to 1.5g elliptical). 
Down force Calibration error 1Q/2g .. 
Cue drift/8mm ascent/descent.. 
Arm resona nces 
Subjective sound quality (complete unit) 
Lead capacitance/damping method 
System as a whole 
Size/clearance for lid rear. 
Ease of use 
Typical acoustic breakthrough and resonances. 
Subjective sound quality of complete system . good 
Hum level/acoustic feedback . . very good/very good 
Vibration sensitivity/shock resistance. average +/very good 
Estimated typ1cal purchase price £180 

Total rumble via lacquer. SLDL 1/SLQL 1. 

Breakthrough SLDL 1!SLQL 1: above, acoustic; 
below, vibration. 

The good tracking properties of the cartridge 
have already been mentioned, and to this must 
be added an above average distortion performance 
as well as the good frequency response/separa
tion characteristics printed here. The channel 
balance was very good, the response ±1 dB 

20Hz-16kHz, and the separation, typiqally -2 8dB 
in the midband, still measured well at 1OkHz. 

SLQL1 
Very similar to the 'DL 1, the QL 1 showed the 
benefit of its quartz lock in higher speed accuracy. 
The sample of P202 cartridge supplied produced 
a very well balanced and uniform response, but 
gave disappointing midband separation of under 

20dB. The results with a second sample as fitted 
to an SL7 can be seen from the appropriate 
curve, where a rather better result was obtained, 
but on this occasion the cartidge demonstrated 
poorer channel balance. lt should be noted that 
the cartridges do appear to have an element of 
sample variability, though this is by no means 
confined to Technics' models. 

SL7 
All these turntables had to be measured for 
rumble using a lacquer acetate test disc, rather 
than the more sensitive rumble bridge employed 
where possible elsewhere. Nevertheless the 
indications were of a DIN B weighted figure 
better than -76dB, and I have no reason to doubt 
the spec of -78dB given for all models and 
applicable to the SL -7. The rumble spectrogram 
compares pure electrical breakthrough with the 
total rumble including disc charted below, and no 
pole switching harmonics can be seen- a tribute 
to the slotless full-wave current-controlled motor. 

GENERAL DATA Integrated Turntable 
Motor Section 
Type direct drive. parallel tracking. automatic 
Platter mass/damping 
Finish and engineering. 
Type of mains lead/connecting leads. 
Speed options. 
Wow and flutter (DIN peak wtd sigma 2) 

...  1.35kg/good 
very good/very good 

2 core/phones + earth 

Wow and flut1er(LIN peak wtdO 2-6 Hz/6-300 Hzl. 

33/45rpm 
<0.06% 

<0.1%/<0.06% 
<0.01% 

<0.01'oi<0.01% 
approx 1 3secs 

better than -76dB 

Absolute speed error. 
Speed drift 1 hour/load variation 
Start up time to audible stabil1sation 
Rumble: 01 N 8 wtd L/R av (see spectrum) 
Arm Section 
Approximate effective mass inc screws. excl cartridge. approx 3g 
Type/mass of headshell plug in cartridge/N/A 
Geometric accuracy. . excellent 
Adjustments provided. downforce 
Finish and engineering. . . very good/very good 
Ease of assembly/setting up/use very good/excellent 
Cue drift/8mm ascent/descent negligible/1.0sec/1.0sec 
Arm �esonances see SL 10 
Subj€ctive sound quality good 
Damping method none 
System as a whole 
Size/clearance for lid rear 
Ease of use 
Typical acoustic breakthrough and resonances. . very good 
Subjective sound quality of complete system good 
Hum level/acoustic feedback . very good/very good 
Vibration sensitivity/shock resistance.. . average .. /very good 
Estimated typical purchase price.. C200 

A +1 OdB resonance at an ideal 11Hz was 
recorded for the arm/ P202 cartridge combination, 
but channel balance was slightly erratic: 1 dB out 
at low frequencies, it was matched at 7kHz and 
then diverged above 1OkHz to a maximum of 
1 dB, 15kHz, so the frequency balance of the two 
channels will be slightly different. Fine stereo 
separation was recorded- still22 dB, 1OkHz, and 
approaching 30dB in the mid band. The cartridge 
proving to be an excellent tracker with low 
distortion evident throughout the tests. 

Rumble via lacquer disc (0-500Hz fin). 
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Breakthrough (0-500Hz fin): above, acoustic; 
below, vibration. 

SL10 
Overall the performance of the SL 10 can be seen 
to be similar to the other models in the group, 
though one detail difference was noted, in that 
the power level and speed of the arm tracking 
servo-motor was higher than for the later turn
tables in the series. Very critical listening involving 
relatively quiet, clean programme such as solo 
piano showed a trace of arm-drive rumble, which 
proved undetectable with the SL7 arm and those 
of its companions, due to their slower and hence 
quieter arm motors. 
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Breakthrough (0-500Hz fin): above, acoustic; 
below, vibration. 

GENERAL UATA 
Motor Section 
Type. 
Platter mass/damptng 
Fin1sh and eng1neering . 

Integrated r urntable 

direct dnve. quartz. parallel tracking 
N/Aigood 

Type of mams leadtconnecting leads 
. both excellent 

2 core/ohonos + earth 
3311. 45rpm 

<0.045% 
Speed opt1ons 
Wow and flutter !DIN ;::Jeak wtd sigma 2). 
Wow and flutter ILIN peak wtd 0 2-6Hz/6-300Hz) 

Absolute speed error 
Speed Unit 1 hour/load variation .. 
Start up t1me to audible stabilisation 
Rumble: DIN 8 wtd UR av (see spectrum) 
Arm Section 
Approxim:tte effective mass inc screws. 
Type/mass of headshell 
Geometric accuracy. 
Adjustments provided . 
Finish and engmeering 
Ease of assembly/setting up/use . 
Friction: typ1cal lateral/vertical. 
Bias compensation method 
Bias force: rim/centre !set to 1.5 :J elliptical) 
Down force calibration error: 1 g/2g 
Cue dnft/8mm ascent/descent. 
Arm resonances 
Subjective sound quality 
Lead capacitance/damping method . 
System as a whole 

<O 16%1<0.048% 
<0 05% 

Size/clearance for lid rear 31.5(wl x 31.5(d) x 8.8(h)/none required 
Ease of use excellent 
Typical acoustic breakthrough and resonances . very good 
Subject1ve sound quality of complete system good 
Hum level/acouslic feedback very good/very good 
Vibration sensitivityfshock resistance .. above average/very good 

continued overleaf 



m However in other respects, the tests on this 
"' 

model provided the main data for the tonearm 
performance of the group as a whole. On arm 
resonances (measured with the 305 MC cartridge 
and the lid partially dismantled) a flexure was 
present at 250Hz, probably in the rear assembly, 
with the first beam mode deferred until 590Hz, 
which is a relatively high frequency. Following a 
'scrappy' region between 800Hz and 2kHz, it 
quickly settled down to a tidy performance up to 
20kHz. 

Similar results for acoustic and vibration isola
tion were achieved, and the 305MC cartridge 
proved to be a good performer, providing a 
±0.3dB response from 40Hz to 11kHz, with 
30dB separation between 100Hz and 10kHz. 
Trackability and distortion performances were 
both very good, though towards the frequency 
response extremes (20Hz and 20kHz), a 3dB lift 
occurred, and in this area the moving magnet 
alternatives are rather smoother. 

Sound quality 
A 'generic' sound quality was exhibited by all 
these turntables, but there were differences 
between the models which are worth discussing. 

As a group feedback levels were low and shock 
immunity good, while the bass registers were 
above average, though not quite as clear, firm or 
even as the manual subchassis models in similar 
price ranges. Stereo presentation, image 
stability and detail were all well above average, 
but on coloration grounds the models appeared 

a trifle 'hard' and 'forward' in the midband, if not 
unduly so. The frequency balance gave an 'open' 
and 'lively' effect, with good clarity in the treble, 
and the overall impression was of a 'light' and 
'lively' balance. 

Of the less expensive models, the SLDL1 was 
preferred, giving a more pleasant and relaxed 
performance than the SLQL 1, which seemed a 
trifle 'edgy'. The SL7 was better still, giving 
improved detail, and it was also found to sound 
better than the original SU 0. Trial fitting of the 
'luxury' cartridge option '205 Ill produced further 
depth, refinement and detail in the SL7. 
Conclusions 
All models set high standards in terms of complete 
integrated players. The SLDL 1 offers fine value 
for money and may be confidently recommended. 
Little advantage would appear to be gained from 
the more costly SLQL 1, which was still good but 
is less competitive. 

Bar the remarkable SL 10 styling (in which 
respect I feel the SL7 is inferior). the latter 
supercedes the '10 in all other respects, and is 
excellent value at nearly£ 100 less than the '1 0. 
The latter still remains a fine 'buy' in its own right, 
and ff the styling is paramount and the auto track 
programming important, then the more costly 
SL15 provides both, as well as the updated 
features of the '7 and Technics' best possible 
cartridge option. However, in strict hi-li terms it 
cannot be said to offer such good value at around 

£400. 

Update 
The SL 10 and related SL 15 model are 
now discontinued. Because the 
measurement programme relied heavily 
on data from these units to give a fully 
rounded view of the still current SL7, 
SLDL 1 andSLQL 1 models it was decided 
to include all information relating to these 
now discontinued models. 
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Cambrasound Ltd, Britannia Road, Waltham Cross, Middlesex ENS 7EF 
Tel Waltham Cross 716666 

Originally popular a number of years ago the 
166 has been revised and reintroduced after a 
long absence. On the face of it, this would 
appear to be quite a competitive product: for 
under £120 a good quality, well adjusted 
tonearm is provided, fitted ·to a true sub
chassis belt-drive deck. 

The arm uses the Thorens detachable wand 
system offering a low effective mass in the 
region of 5-6g, and suited to medium to high 
compliance cartridges. Calibrated adjustment 
is provided for downforce and bias compen
sation while plinth mounted, shock-free cueing 
is built-in. Only manual opefation is provided, 
and the plinth and hinged lid are rather reson
ant; in practice this is immaterial since the 
player components are isolated on the spring
suspended internal sub-chassis. A generous 
cast machined platter is fitted with a main 
bearing of satisfactory quality. Power is 
supplied by a slow-speed synchronous motor 
via a compliant belt. The old-style Thorens mat 
is used for this economy model, but it could 
easily be updated by a felt or other type. 

Lab report 
W hile a promising 2.5kg platter is fitted, the 
disc impulse response was uninspiring with 
considerable post impulse ringing; a good mat 
would help matters here considerably. Finish 
and engineering were generally quite good and 

m two speeds are provided with a good mechan
w ical changeover. Weighted wow and flutter was 

very good, though some mild pure wow was 
noted. The 166 ran 1.4% fast, which might just 
be noticed by a someone with absolute pitch 
acuity, but showing under load was negligible. 
Rumble was above average at - 72dB, DIN 
weighted, and nothing untoward was evident 
from the spectrum analysis. As it should, the 
166 rated as good on both acoustic and 
vibration isolation, while hum levels were 
moderate, feedback resistance well above 
average, and shock resistance fairly good. 

The arm showed good geometry and was ad
justable in all planes, which is unusual at this 
price level. As in the past, I found the Thorens 
system for cartridge fixing awkward but other
wise the arm was easy to set up and use. The 
bearings provided very low friction levels and 
bias compensation was in the right ratio if 
slightly low, while the cue operation was fine. 
Experiments with the arm resonances revealed 
a significant improvement tn sound with the 
finger lift cropped to about one third its 
original length, or even removed altogether. 
Curtailing the lift meant that the 400Hz 
resonance then disappeared, and that at 
500Hz was moderated. 

Sound quality 
Used as supplied, the sound quality was rather 
special for the price. lt portrayed dynamics 
well and demonstrated worthwhile stereo 
depth and space, proving to be quite detailed 
and articulate throughout the frequency range. 

The bass was quite good with a surprisingly 
stable tempo and drive. Substitution of a 
better mat and altering the finger lift gave 
greater clarity and smoothness. 

Conclusion 
The 166 is unhesitatingly recommended. For 
the price it offers a good arm, a stable motor 
drive, good environmental isolation and a well 
balanced performance. The sound quality is 
well above the general competition, and fur
thermore the arm's low mass and high sensitiv
ity allow the use if quite delicate higher compli
ance cartridges while still working well with 
medium compliance types. 

GENERAL DATA Integrated turntable 
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I Motor Section o rnS 20 40 60 80 
Type ..... manual, belt- drive, synchronous motor, subchassis Disc impulse transmission showing damping Platter mass/dampmg. . . . . . .............. 2.5kg/poor 
Finish and engineerin9. . . . . . . . . .... good/good 
Type of mains/connectmg leads ..... 2-core/phonos and earth 
Speed options. . . . . . . . . . . . . . ............. 33 /45 rpm 
Wow and flutter (DIN peak wtd, si gm a 2). . ....... 0.0 8% 
Wow and flutter (UN peak wtd 0.2-6Hz/6-300Hz) .. 0.15'1o/0.06% 
Absolute speed error. ............................ + 1.4% 
Speed drift, 1 hour/load variation. . . synchronous/-0.1 8% 
Start-up time to audible stabilisation ............... 3.5 secs 
Rumble, DIN B wtd UR average (see spectrum) ....... -72dB 

Arm Section 
Approximate effective mass, inc screws, ex cl cartridge ... 6.0 g 
Type/mass of headshell... . .......... detachable carrier 
Geometric accuracy. . ........ very good 
Adjustments provided... . . . . ... overhang/offset/height 
Finish and engineering. . . . . . . . . . ....... good/good 
Ease of assembly/setting-up/use ......... good/fair/very good 
Friction, typical lateral/vertical ....... ... less than 5mgl 1 0 mg 
Bias compensation method. . . . . . . . . . . . ... pulley 
Bias force, rimlcentre (set to 1.5g elliptical) ..... 150 mgl150 mg 
Downforce calibration error, 1 gl2g. . . .......... -0.2glnone 
Cue drift, 8 mm ascent/descent ....... none, 0.8 secs/3.1 secs 
Arm resonances. . ... "average + 
Subjective sound quality. . average+ 
Lead capacitance/damping method 

24 0 pF/counterweight decoupling 

System as a whole 
S1ze/clearance for lid rear. . ... 43(w) x 35(d) x 15(h)/8.5cm 
Ease of use. . . very good 
Typical acoustic breakthrough and resonances ......... good 
Subjective sound quality of complete system ........ good+ 

Hum level/acoustic feedback ............... very good/good 
Vibration sensivitylshock resistance. . .. good +/fairly good 
Estimated typical purchase price. . . . . . . ... £1 15 
'with fingerlilt as supplied - see text 
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Charts above characterise general turntable 
behaviour. See text for commentary on these 
results. 
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Cambrasound Ltd, Britannia Road, Waltham Cross, Middlesex ENS 7EF 
Tel Waltham Cross 716666 

In essence the TD147 comprises a develop
ment of the upmarket 160S, with a fitted 
Thorens tonearm based on the TP16 detach
able-carrier wand system, and allowing the 
inclusion of some semi-automatic facilities. 

A substantial thick chipboard plinth is pro
vided for the 147, the review sample being 
mahogany veneered. A lever control is fitted 
for speed change, with another for remote arm 
cueing. Thorens have used a new motor for 
this model,, a low voltage (16V) 16-pole syn
chronous type, and the accompanying mini
ature transformer is fitted into the supply 
cable to red'uce cartridge hum induction. 

The 147 is a full sub-chassis design, the 
inner chassis a reinforced light steel pressing 
suspended on three adjustable coil springs. 
The large zinc alloy platter is belt-driven at two 
fixed speeds and is fitted with a pulley clutch 
to improve start-up. The low mass arm has 
precision bearings with spring downforce and 
frictionless magnetic bias compensation. 

Lab report 
Weighing 3.5kg, the accurately-machined plat
ter came fitted with a reasonably flat mat 
affording fairly good disc damping. The unit 
was well engineered and finished, with a sub
stantial and well-toleranced main bearing. All 
readings for wow and flutter were to a good 
standard, the speed accuracy being satisfac
tory and the slowing under load of moderate 
proportion. Rumble was quite excellent at 

- 80dB with the spectral analysis. revealing 
very little spurious effects. 

Acoustic isolation edged into the very good 
class while vibration energy was also well 
rejected. Shock resistance was satisfactory 
but feedback margins were up with the best. 
Hum levels were low and the unit was easy to 
use, unlike many sub-chassis types. 

Arm bearings were commendably free of 
play yet provided low friction levels. The bias 
compensation worked well though the read
ings were somewhat on the low side. Down
force calibration was accurate at the higher 
settings, while the cue operated at a decent 
rate with no drift. The arm geometry was very 
good overall, though height adjustment was by 
means of clumsy spacers; Thorens could well 
improve on this. Arm lead capacitance was 
also rather high at 240pF, and would be 
unsuitable for certain cartridges when added 
to amplifier input capacitance. 

The arm resonance graph suggested quite a 
good behaviour with the energy trend quite 
well maintained, the minor modification of the 
springy finger lift giving a further improvement. 

Sound quality 
The sound was felt to present an improvement 
over the favourable level already established 
by the 166, though not anything like as great 
an improvment as the 2:1 price increase might 
suggest. Characterised by a 'tuneful stability', 
the 147 gave good rendition of bass inform-

ation with considerable detail throughout the 
range. The arm could sound a trifle hard and 
brash at times, with fair depth but slightly 
vague stereo focus but the addition of a felt 
mat, deletion of the lift and packing the cart
ridge to an accurately set vertical tracking 
angle helped considerably, and almost took 
the sound into the uppermost category. 

Conclusion 
While clearly not as good value as the 166, the 
147 is a fine-sounding integrated turntable of 
honest, well adjusted, conventional design, 
whose overall performance certainly warrants 
recommendation. 

GENERAL DATA Integrated turntable 
Motor Section 
Type . .  auto-stop, belt-drive, synchronous motor, subchassis 
Platter mass/damping. . .... 3.5kg/good 
Finish and engineering.. . ........... very good/very good 
Type of mains/connecting leads 

2-core, line transformer/phones and earth 
Speed options................ . . .. . . .. ..... 33/45 rpm 
Wow and flutter (DIN peak wtd, sigma 2). . .. 0.08% 
Wow and flutter (UN peak wtd 0.2·6Hz/6-30 0Hz) .. 0.12%/0.0 5% 
Absolute speed error. . .......... + 0.8% 
Speed drift, 1 hour/load variation. . . . synchronous/- 0.25% 
Start-up time to audible stabilisation. . ......... 4.3 secs 
Rumble, DIN B wtd UR average (see spectrum) ....... - 80 dB 

Arm Section 
Approximate effective mass, inc screws, ex cl cartridge ... 6.0 g 
Type/mass of headshell. . .. detachable carrier 
Geometric accuracy. . ............ very go od 
Adjustments provided. . . . . . . . . ....... overhang/offset 
Finish and engineering....... . . . very good/very good 
Ease of assembly/setting-up/use. . .... good/fair/very good 
Friction, typical lateral/vertical ................. 25mg/25mg 
Bias compensation method. . .. magnetic 
Bias force, rim/centre (set to 1.5g elliptical) ..... 150 mg/150 mg 
Downforce calibration error, 1g/2g ........... +0.2g/+0.0 5g 
Cue drift, 8mm ascent/descent . .  negligible, 0.5 secs/0.9 secs 
Arm resonances. . ...... average+ 
Subjective sound quality. . . . . . . . . ... average+ 
Lead capacitance/damping method. . ... 240 pF/none 

System as a whole 
Size/clearance for lid rear ........ 44(w) x 36.5(d) x 17(h) /8.5cm 
Ease of use. . ......... very good 
Typical acoustic breakthrough and resonances ..... very good 
Subjective sound quality of complete system ...... good+ + 

Hum level/acoustic feedback. . . .. very good/very good 
Vibration sensivity/shock resistance ...... good+ /fairly good 
Estimated typical purchase price... . ............. £240 
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Update 
The TD160BC/II and TD160S models 
(£ 165 and £215) can still be recommen
ded though our reviews of these models 
are not sufficiently recent to justify rep
rinting here. 



Walker CJ55 
CW & J Walker Ltd., Brentwood, Red Lane, Frodsham, Warrington WA6 6RA. 
Tel (0928) 33326 

For the last issue, a pre-production sample of 
the CJ55 arrived just in time to meet our 
deadline, but this year we were able to test a 
full production model. Designer Col in Walker is 
well known in the hi·fi industry, and with this 
turntable has at last brought the benefit of his 
two decades of product experience to bear on 
one of his own creations, rather than on behalf 
of others. 

Stressing traditional design rather than 
pointless innovation, the unit uses an open 
hardwood frame for the subchassis, floating 
on four coil-springs whose setting is easily 
achieved from above. A full size rectangular 
arm board is incorporated. Belt driven from the 
usual synchronous motor, the double unit 
platter is different in being machined from a 
long established organic heavy engineering 
material called Tufnol, which provides an inert 
hard platform for the record; however addit
ional mats can be used if so desired. The large 
10mm•main bearing employs a hardened steel 
shaft in a plain, high strength bronze bearing, 
and runs on a central thrust ball. A non
resonant friction-hinged cover is fitted to the 
traditional veneered plinth, and a full-sized arm 
board is fitted. In fact as very little plastic or 
metal is used in its construction, in material 
content the '55 might be regarded as closer to 
a musical instrument than a piece of audio 
engineering! 

Ol Lab results 
01 The fine measured performance testified to the 

fact that no concessions have been made in 
important engineering aspects; even spectrum 
analysis of rumble failed to unearth any 
significant effects. Likewise the acoustic and 
vibration isoation were very good, although a 
low frequency platter rocking mode (not too 
serious) at about 50Hz prevented the use of 
X10 scaling for the disc impulse test, which 
otherwise gave a very good result. 

Sound quality 
The new sample acqoired for retest in this 
issue gave substantially the same good per
formance. Reauditioning with a Misssion 774 
tonearm, this year we felt that subjectively the 
performance was further improved by the use 
of a felt mat which appeared to reinforce the 
stereo imaging and give a better-defined bass. 
The overall effect was still slightly 'rounded' in 
terms of tonal balance, and consistently musi
cal, while pitch and tempo were well preserved. 

Conclusion 
At around £150 this motor unit has fulfilled its 
original promise. The sound quality is high -
commendable at the price - and all signifi
cant aspects of its technical performance are 
to a respectable standard. lt is worth trying it 
with a felt mat which has the additional ad
vantage of being kinder to disc undersides, but 
as it stands the CJ55 deserves a confident 
recommendation. 

,__,.... --

GENERAL DATA Motor unit 
Type. . .. belt drive, subchassis 
Platter damping. . . . . . . . . . . . ......... good 
Finish and engineerinQ ........ . ................ good 
Type ol ma1nsiconnectmg leads. . ............. 3-core/-
Speed options ................... manual change 33145 rpm 
Wow and flutter (DIN peak wtd, sigma 2) .............. 0.06% 
Wow and flutter (UN peak wtd 0.2· 6Hzi6-300Hz) 0.11 %1<0.05% 
Absolute speed error.......... . ........ + 0.2% 
Speed drift, 1 hour/load variation ................... - 0.2% 
Start-up lime to audible stabilisation. . ..... 4.5 secs 
Rumble, DIN B wtd UR average (see spectrum) ....... 76178d8 
Ease ol use. . . . . . . .................... fairly good 
Typical acoustic breakthrough and resonances ..... very good 
Subjective sound quality of complete system ........ good+ 
Hum level/acoustic feedback. .very good/very good 
Vibration sensivitylshock resistance .... very good/fairly good . . . . 
Estimated typical purchase price. . ........... £149 DISC Impulse transmiSSIOn, standard X1. 
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Esoteric Marketing, 49 Leys Road, Pattishall, near Towcester, North ants 
Tel (0327) 830670 

Firmly in the 'super-fi' class at close on £400, 
the Zeta arm is a UK-designed and manufac
tured product with a very business-like con
struction and exterior. 

Finished in satin black throughout, the arm 
comes packed in a handmade, hinged plywood 
case. A fixed headshell design, rigidity is its 
byword, with the massive construction clearly 
amplifying this concept. The entire pillar/base 
and gimbal support is machined from a solid 
block and likewise the oversize beam tube is a 
continuous structure, running right through 
the bearing assembly. The headshell is free of 
perforations aside from the cartridge fixing 
slots, representing an excellent mounting 
platform. As in the Sumiko, those few parts 
which are joined are thermally bonded, thus 
avoiding the variability of the adhesives 
normally-used. 

The large counterweight consists of an alu
minium shell containing a series of steel 
weights, these being selected in combination 
for the required counterbalance force, then 
locked in position. The whole assembly may 
then be locked on the rear arm beam section 
using large socket head screws and down force 
must be set using an auxiliary gauge. An 
internal hair-spring bias compensator is fitted, 
integral to the pillar housing and controlled via 
small knurled wheel. Uncalibrated, this needs 
to be set by trial and error, using a tracking test 
record and via listening tests. 

Geometrically, the offset is at 23.75 deg in 
order to bring the stylus tip into alignment with 

the arm beam centre line and to reduce tors
ional excitation. Heavily gold-plated profes
sional connectors are used for the arm cable 
which has fine phono plugs at the other ex
tremity, these also gold plated. The cable was 
judged to be reasonably compliant and offered 
a low 100pF lead capacitance. 

The gimbal bearings are set virtually to 
tightness and employed a large number of race 
balls on superfinished hardened surfaces. Ef
fective mass approaches the 'heavy' category 
specially suited to low compliance, high per
formance moving coil cartridges. 

Lab report 
Estimated at 16g, the effective mass would 
ideally partner cartridges in the 7-14cu 
compliance range. The geometric accuracy 
was excellent, and the arm was superbly 
crafted and finished. Friction was satisfactor
ily low at 25mg in both planes, and when set to 
'off', very little bias was developed. At the mid 
click position 200mg was noted, with 325mg at 
'max' this is a very sensible control range. The 
cue worked well with sensibly chosen rates. 

Charted for resonances, the start of the 
graph is low down due to the mass contribu
tion; thereafter it is distinguished by a 
uniquely even energy trend. A few minor 
resonances are present, but do not signif
icantly disturb the result. A trace of bearing 
play was noted with our sample but the de· 
signer indicated that this should be typical. 

Sound quality GENERAL DATA Tonearm 

Immediately recognisable as a top-class 
product, the Zeta was most rewarding on 
audition. The bass was exceptionally good -
deep, powerful, tight and articulate. Tonal 
balance as slightly 'heavy' in a relaxed, 
unstrained fashion - full of depth, detail and 
sharp stereo focusing, while the treble was 
sweet and transparent with negligible blurring. 

Arm Section 
Approximate effective mass, inc screws, ex cl cartridge .. 1 6. 0g 
Type/mass of headshell .................... non-detachable 
Geometric accuracy ............................ excellent 
Adjustments provided. . . . . . . . . ... height/overhang/offset 
Finish and engineering ................. excellent/very good 
Ease of assembly/setting-up/use... . good/good/good 
Friction, typical lateral/vertical.. . . .......... 25mg/25mg 
Bias compensation method ................. internal spring 
Bias force, rim/centre (set to click-stop position 

200mg/200mg 
Downforce calibration error, 1g/2g ............. uncalibrated 

Conclusion 
Cue drift, Bmm ascent/descent ....... slight, 0. 7 secs/1.9 secs 
Arm resonances. . . . . . . . . . . . . . . . . . ....... very good 

Here is another UK-built, front-rank audiophile 
product. Its constructional quality, finish and 
sound were all first rate and would satisfy the 
most discerning of purchasers, and while a 
high price must be paid for this, for many the 
results will justify the outlay. 

Subjective sound quality........ . . very good 
Lead capacitance/damping method... . ..... 100pF/none 
Estimated typical purchase price . . . . . . . . . . • . . . . . . . . . .  £399 
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Aerco Ltd 
11 The Broadway 
WOKING Surrey 
04862-4667 

About Sound 
39 Albert Rd. 
WIDNES Cheshire 
051-420-1887 

Alternative Audio 
5 Green Hills Sqr. 
Green Hills 
East Kilbride SCOT 
03552-27019 

Armstrong Smith 
65 King St. 
WALLASEY 
Merseyside 
051-639-9257 

Audio Aids 
52 George St. 
EDINBURGH 
031-226-3979 

Audio Power 
68 High St. 
WATFORD 
0923-26169 

Audio Workshop 
36-40 Mosley St. 
BLACKBURN 
0254-65234 

Aston Audio 
4 West St. 
Alderley Edge 
CHESHIRE 
0625-582704 

A-ZRadio 
758 Spring Bank West 
HULL 0482-508021 

Barnsley Hi Fi 
40-42 Sheffield Rd. 
BARNSLEY 
0226-5549 

Best Hi Fi 
24 Kingsgate St. 
Coleraine 
Co. Londonderry 
N. Ireland 
0265-52843 

CAT Electronics 
31 Pall Mall 
HANLEY 
0782-25191 

Cosmic Radio 
252 Station Rd. 
ADDLE STONE 
Surrey 
0932-54522 

Critics Choice 
64a High St. 
LINCOLN 
0522-38718 

Curley Music 
58 Stanley St. 
LIVERPOOL 
051-227-1919 

Darwen Hi Fi 
219 Duckworth St. 
DARWEN Lanes 
0254-75201 

Duck Son & Pinker Ltd 
59-60 Bridge St. 
SWINDON 
0793-22018 

Electra-Centre 
58 Lancaster Rd. 
PRESTON 
0772-58488 

• • � ·; -. " � .�-- 1.,f '· • . � 
This pOpular' cart'rlde, Is ff()m the ·famous 

which has already tecelved considerable acclaim tor 
high standards they set, '625 suits a wide variety of 

tonearms and since all models share the same body you 
can change or upgrade simply and cheaply when you 

replace your worn stylus. 
Pickering is not just this years "fashion" cartridge but a 

product of Impeccable pedigree .... in 1949 they 
produced the very first micro-groove cartridge and can 
still supply styli for any cartridge supplied in the UK. 

Together with a TEN YEAR GUARANTEE" this makes the 
'625 at £27.50 a superb investment tor now and the future. 

in the shops now . . .  "for those who can I hear I the difference" 

� PICKERING :§f�lfirl 
----\ 

UK DISTRIBUTION; 24 G111yga1e. York Tel: (0904) 642�3 24hrs 

* Excludes abuse & Stylus wear 

Electro-Trader H WAudio Ltd 
19 Colwyn Cres. 174-176 St. Georges Rd. 
Rhos-on-Sea BOLTON 
Colwyn Bay 0204-38519 
0492-48932 

Peter Ellis 
Tom Jaques Ltd. 
16 Wood St. 

29 Kirkgate DON CASTER 
NEW ARK 0302-65565 
0636-704571 

Erricks Kennedys Electronics 
Fotosonic House 3 Sudell Cross 
Rawson Square BLACKBURN 
BRADFORD 0254-56917 
0274-309226 

J Koczur Ltd 
Fairbotham & Co 185 Yorkshire St. 
58-62 Lower Hillgate ROCHDALE 
STOCK PORT 0706-42107 
Cheshire 
061-480-4872 Ladygate Hi Fi 

Fairs Cameras 21 Ladygate 

Dacre Hill BEVERLEY 

Rockferry 0482-860303 

BIRKENHEAD Leicester Hi Fi 
051-645-5000 215 Melton Rd. 
Headington Audio LEICESTER 
126 London Rd. 0533-667801 
HEADINGTON 

Lloyd Paton McGiynn Oxford 
0865-68472 34 Moorfield Walk 

High Town Audio 
Urmston 
MANCHESTER 

106 Victoria St. 061-747-9722 
CREWE Cheshire 
0270-211091 Midland Hi Fi Studio 

Holburn Hi Fi Royal London Buildings 

441-445 Holburn St. Wulfruna St. 

ABERDEEN WOLVERHAMPTON 

0224-25713 0902-771774 

Huddersfield Hi Fi Misoms 
4 Crosschurch St. 11 Warwich Rd. 
HUDDERSFIELD CARLISLE 
0484-44668 0228-22620 

Moorgate Acoustics 
2 West Gate 
ROTHERHAM 
0709-70666 

Victor Morris 
340 Argyle St. 
GLASGOW 
041-221-8958 

Norman Audio 
51 Fishergate 
PRESTON 
0772-53057 

Ormskirk Hi Fi 
40 Church St. 
ORMSKIRK 
0695-78055 

P&AAudio 
98 Liverpool Rd. 
CROSBY 
051-924-7287 

Opus Amplification 
35-37 Parker Lane 
BURNLEY 
0282-20795 

Red Radio Shop 
11 Olive St. 
off Park Lane 
SUNDERLAND 
0783-672087 

Paul Roberts Hi Fi 
203 Milton Rd. 
WESTON SUPER MARE 
0934-414423 

Southport Hi Fi 
6 Princes,St. 
SOUTH PORT 
0704-36901 

SS Radio 
65 Mill Lane 
WALLASEY 
Cheshire 
051-638-6910 

Stafford Hi Fi Studio 
8 Lichfield Rd. 
STAFFORD Staffs 
0785-51234 

Studio 2 
21-23 Scott Rd. 
SELBY 
94-704812 

KG & JM Sullivan 
59 High St. 
Gorseinon 
SWANSEA 
0792-894316 

Technical & General 
35 Milo Rd. 
LONDON SE20 
01-778-3737 

Turner Electrical 
47 King St. 
BRIDLINGTON 
0262-74775 

PeterTyson 
6 Abbey St. 
CARLISLE 
0228-46757 

EricWiley 
64 Beancroft Rd. 
CASTLE FORD 
0977-553066 

Wigan Hi Fi 
13 The Wig an Centre Arcade 
WIG AN 
0942-37977 

Barrow Hi Fi Centre 
122 Dalton Rd. 
BARROW IN FURNESS 
0229-36494 
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CARTRIDGES 

The stereo cartridge or pick-up is a 
poorly understood and little appre
ciated hi-fi item. On the one hand it is 
difficult to grasp the tiny scale on 
which the cartridge operates; yet the 
influence it has on the system should 
is often taken out of all proportion. 

Any cartridge works to convert 
physical energy into an electrical 
form. it should be understood that the 
cartridge is a passive device driven 
by the rotation of the turntable plat
ter. it is that rotational energy which is 
modulated by the interaction be
tween the record groove and the 
stylus which makes music. The linea
rity of the process defines cartridge 
quality. The cartridge is not an active 
part of the hi-fi system but a trans
ducer of one form of energy into 
another. 

Scale 
To understand the importance of sty I us 
profile, polish and mechanical integrity, 
it's important to have an idea of the 
scale of the micro world in which the 
stylus operates. Imagine the V shape 
made by your hands when you put 
your wrists together. If that were the 
cross-section of the LP groove then 
the stylus which would track such a 
groove would be over a metre in dia
meter and over three metres high! 
The cantilever attached to such a 
stylus would be three metres in dia
meter and would have its pivot point 
in the cartridge body some 50 metres 
away! 

Principle of operation 
The cartridge is a form of electrical 
generator or dynamo; it generates 
electricity from movement. So the 
moving element may be a magnet 
near a fixed coil (magnetic), a coil 
moving near a fixed magnet (moving 
coil); or a piece of magnetic material 
moving near a fixed magnet near a 
fixed coil (induced magnet). The elec
trical properties of magnetic and 
induced magnet cartridges as 
opposed to the typically lower output 
moving coil type are covered on the 
facing page. 

The sharp end 
Stylus tip design must match as 
closely as possible the profile of the 
cutter which produced the record 
groove. Only by being able to track 
the path of the cutter closely can the 
stylus extract from the record groove 
what the cutter put in. 

The last decade has seen a tremen
dous increase in the sophistication of 
stylus profiles in order to get more 
from record grooves over a wider 
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dynamic range without producing 
more surface noise. 

The simplest stylus is the spherical 
or conical tip. This stylus looks like 
the tip of a ball-point pen and has the 
great advantage of being less critical 
about alignment than other profiles. 
Its high frequency tracking ability is 
however limited by the size of the 
tip. 

To overcome this limitation, stylus 
designers developed the elliptical, or 
more accurately bi-radial tip which 
reduces both the mass and scanning 
radius oft he stylus. However, with the 
reduction in area of the stylus 'foot
print' on the wall tracking weight has 
to be reduced in proportion, and this 
in turn has meant ever-higher com
pliances (and hence reduced arm 
compatibility) to maintain or improve 
tracking ability. 

Discrete quadraphony (the now 
defunct CD-4 system) brought us the 
Shibata tip which was designed to 
track high frequency signals right up 
to 38kHz- well above the audible 
spectrum. With the demise of quad 
these tip grinds were redeployed for 
stereo use where their fine-line con
tact with the groove wall and reduced 
tip mass improved reproduction great
ly, once the major profile had been 
redesigned to get the stylus point out 
of the groove bottom where it could 
otherwise track dust and produce 
noise. More and more manufacturers 
turned to 'fine line' or 'line-contact' 
tips which became available under a 
bewildering array of trade names, 
Aliptic (ADC), Fine Line (Ortofon), 
Hypereliptic (Shure), Vital (Supex). 
Computer modeling and high polish 
finish are the latest production tech
niques for better tips. The van den Hut 
tip, named after its Dutch designer, is 
now used successfully around the 
world in models by EMT, Gold ring and 
Coral. 

This last year has seen a move 
towards reducing the mass of dia
mond behind the tracking radii to pro
duce what are beginning to be called 
Micro Ridge styli. 

Cantilever 
The job of the stylus is to stay in the 
groove whatever the velocity or fre
quency of the signal being tracked. 
The movement of the stylus is trans
mitted through the cantilever, ideally 
made of a stiff, I ig htweig ht material, to 
the generator part of the cartridge. 
The suspension system or pivot, on 
which the cantilever is mounted, offers 
specific damping properties as well 
as a natural springiness. The degree 
of springiness is called compliance 

and is what determines the com
patibility of any arm and cartridge. If 
the mass of the tonearm as seen by 
the cartridge is too high for the 
springiness of the design, then the 
fundamental frequency at which the 
combination will wantto resonate will 
be dangerously close to the freq uen
cies produced by warps and ripples 
on the LP record. Too high a resonant 
frequency, and the low bass will be 
coloured. An ideal frequency is 12-
14Hz. 
Assessment 
Our tests assess both electrical and 
mechanical aspects of cartridge. 
Electrically, the output is measured 
for a flat, or linear, frequency res
ponse; the level of output and the 
susceptibility of the cartridge to 
change its performance into different 
loads is also tested. In testing mech
anical performance characteristics, 
the tracking ability, quality of stylus, 
compliance and any possible need 
for arm damping are also checked 
and listed in the. test results with each 
cartridge review. 
Maintenance 
it's worth stressing the point that 
once you've heard stylus wear distor
tion, it is too late to save the records 
you've just played from some damage. 
Microscope examination by your 
dealer or manufacturer is strongly 
recommended as is expert set-up of 
the tonearm and cartridge in the first 
instance. Use the tracking weight 
which secures the best possible 
tracking, as long as it is within the 
manufacturer's limits. For the hyper
critical listener using a quality ellipti
cal tip, a check every 400 hours is 
recommended. Line contact styli 
seem to last better. Moderate play
ing, say six albums a week, suggests 
an 18 month life for a fair quality 
stylus. 
Other models worth considering 
it's surprising in view of the rapidly 
changing market for cartridges in 
previous years that the last year has 
been very quiet with only a few 
changes of distribution and almost 
no new model launches or discon
tinuations! Cartridges covered in the 
last issue in summary review form 
and which are certainly worthly of 
consideration are the Nagaoka MP20 
(£37) and Nagaoka MPSO (£75) and 
the hyperelliptical version of the 
venerable Shure V15111 now avail
able at bargain prices in some stores. 
Sadly the Fidelity Research models 
are no longer available while the Best 
Buy Technics EPC205 IIIL (£70) 
becomes ever harder to track down. 



CARTRIDGE BUYER'S CHECKLIST 

High output me models are 
designed to run into 'magnetic' 
sensitivity and load. Many are 
of lower output than a 
conventional magnetic, though, 
and may run the preamp into 
noise problems or cause gain 
problems, particularly if 
inefficient speakers are being 
used. 
Low output moving coils are 
not unduly load sensitive, but 
need extra amplification 
provided either by pre-preamp 
or transformer if there is no 
suitable me input. Allow for the 
extra cost of a pre-preamp 

Is the body, and the provision 
made for mounting, sufficiently 
robust to allow the cartridge to 
be firmly bonded to the 
heads hell? Can nuts and bolts --------1 
of appropriate strength be 
used, and the cartridge 
tightened up without cracking 
or distorting the body? 

The magnetic generator can be 
sensitive to capacitive loading 
and, in the case of a few 
moving iron types, to resistive 
loading. Check that the loading 
requirements of the cartridge 
are fulfilled by the combination 
load of tonearm cable and pre
amp input capacitance. There 
are rarely problems with 
magnetic cartridges and pho�n 
input sensitivity 

Few moving coil cartridges 
have user-replaceable stylus 
assemblies. I I you opt for a 
fixed stylus model, expect to 
pay about 50 to 75% of the 
original cost for a new stylus, 
which entails exchange or 
replacement through the dealer 

"'''"''""'"' � 

Some magnetic cartridges can 
be up-graded by using the 
replacement stylus 'next up in 
the range' Does the 
replacement lock firmly into 
place? 

MAGNETIC TYPE 

MOVING COIL 

TYPE 

Is the stylus of the best 
possibile grind and polish 
quality for the price? If the 
stylus profile is of the line 
contact type is the tonearm 
sufficiently sophisticated in 
adjustment to make best use 
of this? 

The weight of a cartridge dCts 
on the compliance of the 
cantilever suspension 
assembly like a mass on a 
spring- the combination has 
a natural resonant frequency. 
This is influenced by the 
effective mass of the tonearm 
Cartridge choice must be made 
with regard to mechanical 
compatibility to achieve a 
fundamental arm/cartridge 
resonance above warp 
frequency but below audibility. 
See page 9 for guidance. 
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VIDEOTONE 
&CORAL 

DEALER LIST 

----- SOUTH-----
Bryants HtFt. 81 Htgh S!reet, Aldershot, Hanls 
0252 20728 

Suhons HtFt. 10 Gervats Place. Bournemouth. 
0202 25512 

Aadlord HtFt. 52·54 Gloucester Road. Bristol. Avon 
0272 428248 

Aadlord HtFt. 36 Unton Street. Bristol, Avon 
0272 294183 

Rogers Hth 13 Bndge S1ree1. Guildford. 0483 61049 

Radfrod HtFt. 43 Ktng Edward Court. Windsor. 
075 35 56931 

-------- LONDON --------
Aud•o T. 190 West End Lane. NW6. 01-794 7848 

AT Labs HtFt, 191 Chasestde, Enfield. 01-363 7981 

Banletts HtFt, 1 75-177 Hollow ay Road. N7. 
01-607 2148 

Cratg HiF•. 47 Tonenham Court Road. W1. 01-580 9951 

Cratg HtFt, 13 South Street, Romford. 0708 28902 

Atcher Sound & Vtston. 2 London Bndgc Walk, 
SE1 2SX. 01-403 1201 

Sound Sense. 350 Edgware Road. W2. 01-402 2100 

A E W Vtdeo. 230 Tottenham Court Road. W�. 
01-580 1785 

H1 Way HIF1. 315 Edgware Road, W2. 01-723 5251 

He1n1tz & K1rk. 35 Moscow Road. W2. 01-229 2077 

Franc•s of S1reatham. 169 Streatham H1gh Road. SW16. 
01-769 0466 

AT Labs HIF1, 442-444 Cranbrook Road. Ganls H1ll, 
llford. 01·518 0915 

Trend V1deo & H1F1 Ltd. 167 H1gh Street, Walthamstow 
E179P0.01-521 6146 

B•lly Vee Sound Systems. 68 Lee High Road. Lewisham, 
SE13. 01·318 5755 

Undet Products Ltd. 14 Bute Street, SW7. 01-589 2586 

Unllet PrOOucts Lld, 35 H1gh Street. Kingston, New 
Maiden_ 01-942 9567 

PhotographiC & Opt1cal. 129-137 Stanley Road. 
Teddington, Middlesex. 01-977 3498 

Centre ol Sound, 120 Non.ng H1ll Gate. W11. 
01·727 0511 

Sound Orgamsat10n. 1 Cathedral Street. London 
Bridge, SEL 01 ·928 225513088 

----- MIDLANDS ------

Amplltone V•deo. 3 Mansl•etd Road. Nottingham. 
0602 48191 

Ch1ltern HiFi, 146 High Street, Aylesbury. 0296 31020 

Stuart Westmoreland Ltd. 33 Cattle Market. 
Loughborough. 0505 230465 

Stuart Westmoreland Lld, 9-10 Cheaps•de, Me lion 
Mowbray. 0664 64741 

Rodger & Greene HIF1 Lld, 9 Red L1on Square. 
Stamford. 0780 62128 

Eastern Aud•o. 87 Norw1ch Road. Ipswich. 
0473 217217 

Hills HIF•. 153 Branston Road. Burton on Trent. 
0283 33655 

Amplltone V1deo. 76 Le•cester Road. Wigston. 
0533 882758 

Mart1ns H1F1, 85/87 Bear Street. Norwich. 0603 27010 

Mart•ns HiF1. 2 Broad Row. Great Yarmouth. 
0493 55044 

Sounds; Avton Shopp1ng Centre. New Ham•llon Road, 
Wolverhampton, West Midlands. 0902 21126 

M B ElectroniCS. 146 Boldmere Road, Suhon Coldfield, 
West Midlands. 021 534 5329 

A & V AudiO, 40 The Broadway. St. Ives, 
Cambndgesh1re. 0480 61618 

Cam Audio, 110 Mill Road. Cambridge. 0223 60442 

--------- NORTH ---------
G•tson Aud10. 172 Borough Road, Middlesborough. 
0642 248793 

Whlteleys of Deansgate. 4 Deansgate, Blackpool. 
0253 28357 

Mulllsound HiF1, 7 Davygate Arcade, York. 0904 51712 

New Dawn HiF1. 1-3 Castle Street. OH Br•dge Street. 
Chester. 0244 24179 

Amnk Electnc. 57-59 North Parade, Bradford 1. 

0274 722530 

M Bell Electrics. 1 Daffodil Road. Farnworth, Nr. Bolton. 
0204 77281 

Audio Protects. 45 Headingly Lane, Lee-ds. 0532 789115 

Fa1rbotham & Co. Ltd. 58-62 Lower H11fgate. Stockport. 
Cheshire. 061 480 4872 

Untone Audio. 9/11 Park Lane. Gateshead, Tyne & Wear 
0632 774167 

-------- SCOTLAND --------

Tom D1ckson Cameras. 8 Cadzon Street. Hamilton. 
0698 283193 

Russ Andrews HiF1. 34 Northumberland Street. 
Edinburgh. 031 557 1672 

Russ Andrews Hih 14 The Toll. Clarkston, Glasgow 
041 638 8252 

Nairn Mus1c. 1 Gre1g Street. Inverness. 0463 220440 

MCBBE A High Output Moving Coil 
for under £30. 
Frequency Response: 20-60,000Hz • Output 
Voltage: 2.5mV • Channel Separation: 25dB • 
Channel Balance: 1.2dB • Tracking Force: 29g • 
Stylus Tip: Micro Diamond • Load Resistance: 47kf2 
• Weight: 5g • 

''The MC88E is just what we've been waiting for. 
(HiFi Answers)'' 

MCB 1 A Moving Coil Phono cartridge with 
"SHIBA TA" stylus. 
Frequency Response: 10-45,000 Hz • Output 
Voltage: 0.25mV •Channel Separation: 30dB • 
Channel Balance: 1.0dB •Impedance: 6 Ohm, 
Weight: 5g • Tracking Force: 1.8- 2.3g • Stylus Tip: 
Shibata •Load Impedance: 20-100 Ohms • 

''Bass was firm, the stereo presentation stable and 
to a good standard while much musical detail was in 
evidence. '' 
(HiFi Choice review 1981) 

MC82 A Moving Coil Phono cartridge with "Van 
Den Hul" Stylus. 
Frequency response: 10-50,000 Hz •Output Voltage: 
0.3mV • Channel Separation: 30d8 •Channel 
Balance: 1.0db •Impedance: 6 Ohms • Tracking 
Force: 1.8-2.3g •Stylus Tip: Van Den Hui•Load 
Impedance: 20-100 Ohms • Weight: 5g • 

''Coral have produced a cartridge here which forces 
me to compare it to far more expensive units. I can 
only recommend that if you are looking for a cartridge 
in this price range- or higher- you give the MC-82 a try. 

L------------' (ET/ March '83) '' 

555SXand555E MOVING 

cORAL MAGNET CARTRIDGES 

ALSO AVAILABLE. 



'' Good Sense of Dynamics. 
Good Bass. Value for Money. '' 

(Comparative Test 1981) 

''There is no alternative .. 
(E.T.I. May '83) '' 

'' Still too good for the 
competition. '' 

(Popular HiFi Oct '81) 

''With power handiing 
increased to 50 wans and 
being of greater sensitivity, 
this new Minimax 2 should 
find even wider appeal. 
When put to the test, the first 
and welcome impression is 
that they are very clear, very 
open and very detailed. For 
the majority of genuine music 
lovers, these new speakers 
can only prove very pleasing 
(Practical HiFi '' 
Jan '82) 

the tongue of every 
knowledgeable person 
in Hi-Fi. A dramatic 
success when it was first 
introduced 10 years ago, it 
still outperforms all the 
pretenders who have tried to 
compete. 
Nowhere, but nowhere, at the price, or 
even up to double can you get this 
performance in this size. 

The reviews tell it all, 10 years of uninterrupted 
success. 
MINIMAX 2 - a legend amongst speakers 

'' In its old incarnation, 
the Videotone Minimax was 
one of the most consistently 
popular and successful of 
all the minis and although it 
is some years since !last 
heard them, my memories , are positive and the new '' 
ones don't disappoint. _i , 
(What HiFi August '83) �O:J {'..� � roO:Jrv {3' ��<V 0 
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ADC Phase 
Harman Audio UK Ltd, Mill Street, Slough, Berks. SL2 5DD 

Tel (0753) 76911 

An inexpensive moving magnet cartridge, the 
Phase 11 is a sort of marriage of the QLM 34 
and '36 models, suited to higher tracking 
forces and moderate quality arms. Its lowish 
compliance endowed it with good arm 
compatibility and damping was not strictly 
necessary. A cheap pseudo-elliptical stylus 
was fitted, possessing just adequate polish -
in fact, in our view ADC would have done better 
to fit a good quality spherical tip here. 

Cartridge type and weight .......... .. induced magnet, 5.7 5g 
Estimated dynamic compliance at 10Hz 14cu( x 10 -'cm/dyne) 
Specified down force: 1.5 to 2.5g ...... tested at 2.0g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) .. + 11.5dB at 1 2Hz 
Sensitivity at 1kHz ............. ... ........ 0.6BmVIcmlsec 
Relative output (OdB = 1mV/cm/sec) . . ......... - 3. 3dB 
Subjective sound quality ................. ... average plus 
Recommended loading: 47kohms plus 27 5pF .. tested at 2 50pF 
Recommended arm mass . . . . . . . . . . . ..... 6-1Bg 
Recommended arm damping . . . . . . ......... marginal 
Cartridge coil resistance/inductance . . _ 8 20 ohmsi5BOmH 
Induced hum level . . . .......... very good 
Stylus type ..... ....... detachable, elliptical, shank mount, 

spec 10 x 1S,m 
Finish and alignment ... just adequate polish, good alignment, 

50• cone angle 
Tip geometry ..... ............. 10 x 20�m. pseudo-elliptical 
HF resonance (tip mass/vinyl) ........ estimated at 24kHz 
Frequency response, wideband ( 30Hz-20kHz) .. + 1dB, - 2.5dB 
Frequency response, midband (100Hz-5kHz) . + 0.5dB, - 1.2dB 
Stereo separation, 100Hz, 1kHz, 10kHz .. 19dB, 21dB, 21dB 
Channel difference, 1kHz, 10kHz .... . ...... 0.2dB, 0.2dB 
Trackability, 300Hz vertical + 1 2dB ........... . ... 1.2g 
Trackability, 300Hz lateral + 1 5dB ........ ........ . .... 1.6g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack') ........ . 2.0g 
Distortion, 300Hz vertical + 6d8 . . . . . . . ........... 3.3% 
Distortion, 300Hz lateral + 9dB . . . . . . . . ... 0.3 5% 
High frequency waveform quality .. .............. fairly good 
Mid band intermodulation (1kHz+ 1.5kHz 24cm/sec) ..... 3.0% 
HF intermodulation (pulsed 10kHz, 24cmlsec peak) ..... 1.5% 
Pink noise intermodulation, 

With a smooth characteristic, the frequency 
response tilted gently downhill - giving a 
'rounded' effect in the treble. Separation was 
just satisfactory, but the vertical tracking 
angle was close on 28• which is. rather high. 
Distortion was quite good except at the 
highest frequencies, where even at a 2g 
downforce both the 10kHz pulsed and 20kHz _10 
noise tracks gave trouble. Otherwise 
trackability was fine at mid and low 
frequencies. 

1 2kHz, 1 6kHz, 20kHz..... . . .  3.4%, 6%, 10% 
Typical price (inc . VAT) .. .. ........ £20 when rev1ewed. now £2 5 
Replacement stylus cost inc . VAT . ............... .......... dealer will quote 

'" 
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Scoring a little above average on sound 
.vhich is fine in view of its low price, 
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the 11 showed a lack of treble precision in its _, 
splashy slurring of sibilants and cymbal 
transients. Tonally, it was quite well balanced 
and seemed pretty secure in the grooves and 
fine detail was presented although stereo 
depth was flatter than usual. These criticisms 
aside, the general performance and sound 
were sufficient at the price for Best Buy status. 

Frequency response, re/ output and separation rei OdB 
(1 m Vlcmlsec) 

7kHz squarewave (ignore ultrasonic cutter ringing) 

Harman Audio UK Ltd, Mill Street, Slough, Berks. SL2 5DD 
Tel (0753) 7691 I 

Stepping into the XLM's shoes, the Phase IV is 
a medium-priced model from ADC's new range, 
which externally at least do not appear 
markedly different from the old. The stylus 
fitted was a naked elliptical diamond 
specified, and measured by us, at 8 x 181-'m 
which is larger than optimum in the minor 
radius. Finish and alignment were reasonably 
good, though the shape would have benefited 
from more care taken with the elliptical 
'blending' process. Possessing moderate 
compliance, it suited low-to-medium mass 
arms and the need for arm damping was 
marginal. 

Measured with 250pF loading the response 
met very tight limits in the central frequency 
range but overall it showed a droopy treble 
falling by 5dB at 20kHz, referenced to 200Hz. 
Stereo separation was exceptionally good, as 
was trackability, while distortions over all the 
tests were within bounds. The design was well
behaved as regards all the major technical 
aspects. 

On audition the loss of treble was noted, the 
output in this region also on occasion a trifle 
forward and grainy, but definition was 
promising in the bass-mid with quite good 
rept"esentation ·of stereo depth. The mid range 
showed a trace of veiling which detracted from 
the detail and immedia.;y present on some 
programme excerpts, but overall a 'good' 
rating was achieved, just sufficient for Best 
Buy status at the price. 

Cartridge type and weight . . ... induced manget, 5.7 5g 
Estimated dynamic compliance at 10Hz 24cu( x 10 _,cm/dyne) 
Specified down force: 1.0 to 1.4g _ . tested at 1 .3g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) . . ........ + 11.5dB at 9.5Hz 
Sensitivity at 1kHz ........................ 0.8 5mVIcmlsec 
Relative output (OdB = 1 mVIcmlsec) ................ - 1.6d8 
Subjective sound quality . . . . . . . . . . . . . . . . . . . . . . . . good 
Recommended loading: 47k ohms plus 27 5pF . tested at 2 50pF 
Recommended arm mass ........................... 3-10g 
Recommended arm damping . . ....... ... marginal 
Cartridge coil resistance/inductance ....... 8 20 ohms/ 5 80 mH 
Induced hum level ............................ . very good 
Stylus type . .  detachable, naked, oriented, elliptical, 5 x 1S,m 
Finish and alignment ....... fairly good finish and alignment, 

Tip geometry . 
50• cone angle 

_ _  .8 x 1S,m, fairly well shaped 
elliptical, lacks 'blending' 

H F resonance (tip mass/vinyl) ........... estimated at 3 5kHz 
Frequency response, wideband ( 30Hz-20kHz) ... + 1dB, - 4d8 
Frequency response, mid band (100Hz-5kHz) . + 0.8d8, - 0.8dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 31dB, 39dB, 29dB 
Channel difference, 1kHz, 10kHz ............... 0.2dB, 0.2d8 
Trackability, 300Hz vertical + 1 2dB ................... 0.0 5g 
Trackability, 300Hz lateral + 1 5dB . .... .............. 0.8g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack') ......... 1.4g 
Distortion, 300Hz vertical + 6dB .... 3.0% 
Distortion, 300Hz lateral + 9dB . . . . . . . . . . . .. ..... 0.8% 
High frequency waveform quality ..................... good 
Mid band intermodulation (1kHz+ 1 .5kHz 24cm/sec) ..... 3.6% 
HF intermodulation (pulsed 10kHz, 24cmlsec peak) ... 1.0% 
Pink noise intermodulation, 

1 2kHz, 1 6kHz, 20kHz ............ , ... .. 1.8%. 3.9%, 5.5% 
Typ1calpnce (inc . VAT) ................. £43 when reviewed. now £45 
Replacement stylus cost inc. VAT ............................ dealer will quote 
•ID 
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Frequency response, rei output and separation rei ode 
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1kHz squarewave (Ignore ultrasonic cutter ringing) 



Harman Audio UK Ltd, Mill Street, Slough, Berks. SL2 5DD 
Tel (0753) 76911 

Built in Japan to ADC's exclusive specifi
cation, the MC1.5 is a low-output moving-coil 
cartridge possessing a higher than average 
coil inductance and resistance. Active step up 
units are thus best suited - for example, a 470 
ohms plus 10nF input. By moving-coil 
standards it is compliant, suiting low mass 
arms without extra damping as its internal 
damping was already rather high. A top-quality 
naked elliptical stone is fitted to the titanium 
tube cantilever. 

Minor deviations were shown in tne 
response, which demonstrated an excellent 
channel balance. A slight sag of 1.5dB was 
measured in the 2-4kHz 'presence' range, while 
fine stereo separation was evident throughout 
the range. A slight increase in downforce to 
1.8g was required to negotiate the 'Supertrack' 
cut, but in general the trackability and 
distortion results were to a high standard and 
were well balanced. Vertical generator linearity 
was particularly good despite a slightly high 
vertical angle estimated at 2a•. 

A very low tip mass was shown, with a tip 
mass resonance estimated at 53kHz, and the 
fast squarewave risetime confirmed this, as 
did the clear but unexaggerated portrayal of 
the record ringing abberation. 

On the listening tests the MC1.5 achieved a 
respectable score, sufficient for recommen
dation regardless of price, and was marked 
well ahead of the Astrion, thereby joining the 
small and select group of top-ranked 
performers. The panel noted mild response 
uneveness and a trace of mid-hardness or 
coarseness, with some treble 'steeliness', plus 
a bass register lacking in ultimate control. But 
conversely the stereo was stable and deep, 
while the resolution of musical detail was most 
encouraging. 

Update 
;j In-line 200ohm phono loading plugs are now provided. 

Cartridge type and weight . . . .low output moving coil, S.Og 
Estimated dynamic compliance at 10Hz 3 3cu( x 10 - •cm/dyne) 

r�e
r�i���a��:7�o;�:; !;�0 1.8g ......... tested at 1.6g 

(Mission 774, 5.5g me+ cart) . . . . . . .. + 6dB at 9.0Hz 
Sensitivity at 1kHz . . . . . . . . . . . ........... 0.14mV/cm/sec 
Relative output (OdB = 1 mY/cm/sec) ............... - 1 6.5dB 
��ct�w�q��---·····················nry g� 
Recommended loading: 200-1K ohms plus 100-1000 pF ....... . 

tested at 2 50 p F 
Recommended arm mass . . . . . . . . . . . .............. 4-7g 
Recommended arm dampmg . . ....... none required 
Cartndge co11 res1stanceflnductance ......... 90 ohms/1 mH 
Induced hum level ............................. fairly good 
Stylus type .... fi.xed, oriented, naked, elliptical, spec 5 x 1�m 
Finish and alignment ......... both very good, ss· cone angle 
Tip geometry ............ 6 x 1 6�m high-quality true elliptical 
HF resonance (tip mass/vinyl) ............. 5 3 kHz estimated 
Frequency response, wideband ( 30Hz-20kHz) .. + 2dB, - 0.3dB 
Frequency response, mid band (100Hz-5kHz) ... + 1dB, - 0.3dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 2 8dB, 32dB, 27dB 
Channel difference, 1kHz, 10kHz . . . . . . .0.1dB, 0.3dB 
Trackability, 300Hz vertical + 12dB .......... . .. 0.6g 
Trackability, 300Hz lateral + 1 5dB ...... . . . . ... 1.1g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack').. . .. 1.8g 
Distortion, 300Hz vertical + 6dB ..................... 2.2% 
Distortion, 300Hz lateral + 9dB ...................... 0.5% 
High frequency waveform quality ................ fairly good 
Midband lntermodulation (1kHz+ 1.5kHz 24cm/sec) ..... 2.0% 
HF intermodulatlon (pulsed 10kHz, 24cm/sec peak) ..... 1.0% 
Pink noise intermodulation, 

12kHz. 1 6kHz. 20kHz ...................... 1.8%, 5%,6% 
Typical selling price inc. VAT . . ................... £139 
Replacement stylus cost inc. VAT .......... dealer will quote 
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1kHz squarewave (ignore ultrasonic cutter ringing) 

REVISED AND REPRINTED 

A&R Cambridge Ltd., Denny End Industrial Centre, Waterbeach, ,..��h.;-<n� 

This Japanese made cartridge is one of three 
models specified and commissioned by A&R 
of Cambridge. The modest mass and equally 
modest compliance of 23cu, together with a 
marginal need for damping, should provide 
compatibility with a useful range of effective 
arm masses ranging from 3 to 12g. An unusually 
good, UK-sourced stylus was fitted comprising a 
square shanked. low mas line contact 'Profiled' tip. 

Tne frequency response was commendably 
flat, showing a mild droop at higher fre
quencies; 300-400pF loading was found to give 
a good result. Although uniform over the 
frequency range, the channel separation was 
nonetheless disquieting, measuring only 21dB 
in the mid band. However A&R state that recent 
production is improved in this area. Distortions 
were well controlled, except for the mild 
intermodulation section where mistracking 
was beginning. The Supertrack itself required 
a 2.8g downforce, and one could expect that 
the '77 would occasionally be caught out on 
programmes at the usual setting of 1.8g. The 
squarewave response was quite clean, with 
only a mild overshoot and rounding. 

Ranked as good on overall sound quality, the 
'77 was described as possessing a slightly dull 
and smooth character. Surface noise and disc 
distortions were kindly handled, and the repro
duction was quite detailed, but the stereo 
presentation was noticeably two dimensional, 
with depth comparatively restricted. 

In conclusion this model represented quite 
good value, with a pleasant overall character. A 
well-balanced lab and subjective performance 
and very fine stylus tip as well as a sensible 
compliance and electrical matching require
ment should enable it to be matched to a wide 
range of amplifier/turntable combinations. 

This design can thus be recommended. Closed 
mounting lugs are now provided while there have 
been improvements in the generator which it is 
claimed will improve crosstalk figures from those 
shown here. 

Cartridge type and mass . . moving magnet, 6g 
Estimated dynamic compliance at 10Hz 2 3cu( x 10 -•cm/dyne) 
Specified down force: range 1.5g to 2.0g . . . . tested at 1.8g 
LF resonance in test arm 

(SME 111, 6g me + cart! ......... ..... ." .. + 10dB at 10Hz 
Sensitivity at 1kHz .. ..................... 0.7 5mV/cm/sec 
Relative output (OdB = 1 mY/cm/sec) . . . ........ - 2.5dB 
Subjective sound quality . . ....................... good 
Recommended loading ..... .. 47Kohms plus 300-400pF 
Recommended arm mass . . .......... 3-12g 
Recommended arm damping . . . . . . . ............. optional 
Induced hum level . . very good 
Stylus type and spec ................ detachable naked oriented 'Profiled', 

spec 6-8 x SO�m 
Finish and alignment ....................... both excellent 
Tip geometry .... essentially of stereohedron form, 8 x line �m 
HF resonance (tip mass/vinyl) . . . . . . . . . . . . . . above 30kHz 
Frequency response 30Hz-20kHz. . ......... + t,- t.SdB 
Frequency response 100Hz- 5kHz ........... ± 1.0dB 
Stereo separation, 100Hz, 1kHz, 10kHz 1 8dB, 21dB, 1 8dB 
Channel difference at 1kHz, 10kHz ............... OdB, 0.7dB 
Trackability 300Hz lateral ±1 5dB, ...................... 1.5g 
Trackability 300Hz vertical ±12dB ..................... 1.2g 
Trackability 300Hz lateral + 1 8dB ('Supertrack') .... 2.8g 
Distortion 300Hz lateral +9dB ..... . ..... 0.4% 
Distortion 300Hz vertical + 6dB ...................... 2.6% 
High frequency waveform quality .. . . . . . . . . . . . good 
Mid band intermodulation (1kHz + 1.5kHz 24cm/sec). . . 3.2% 
HF intermodulation, pulsed 10kHz, 24cm/sec peak ...... 0.3% 
Pink Noise intermodulation, 

12kHz, 1 6kHz, 20kHz . . . . . . . .0.72%, 1.2%, 6.4% 
Typical selling price inc VAT . . . . . . . . . . . ............. £40 
Replacement stylus cost inc VAT ...... .............. £32.50 
+10.-.--..--.---. 
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The earlier A T32E was not received with 
particular favour but this new model, with gold
vaporised tapered beryllium cantilever, offers a 
great improvement, albeit at a higher cost. A 
moderate-compliance, low-output moving coil, 
it was fitted with a superb naked elliptical 
stylus of fine minor or scanning radius, with a 
low tip-mass. 

Two samples were tried, the second signi
ficantly improving on the first's moderate 
stereo values. The frequency response showed 
slight anomalies, namely a slight presence 
suckout plus a treble bump at 11kHz, but in the 
midband ±1dB limits were met, while channel 
balance and stereo separation were both good. 
Tested at a 1.6g ·down force,, the trackability 
was exemplary and the AT33E sailed through 
all tests without fuss. Distortion was 
particularly good with close conformity to the 
ideal 20° vertical tracking angle. 

Cartridge type and weight ....... low output moving coil, 6.8g 
Estimated dynamic compliance at 10Hz 1 9cu( x 10-•cm/dyne) 
Specified down force: 1.2 to 1.8g ........... tested at 1 .6g 
LF resonance in test arm 

(Mission 77 4, 5.5gJTle+cart) .............. +1 5dB at 10Hz 
Sensitivity at 1kHz ........................ 0.1 2mV/cm/sec 
Relative output (OdB = 1 mV/cm/sec) . . . . • . . . . . . . . . .  -1 8.8dB 
Subjective sound quality ........................ very good 
Recommended loading . . ................... 30-500 ohms 
Recommended arm mass ........................... 4-1 2g 
Recommended arm damping . . . . . . . . . ... would be helpful 
Cartridge coil resistance/inductance .......... 17 ohms/70�H 
Stylus type .... fixed, oriented, naked elliptical, spec, 5 x 11!j.m 
Finish and alignment ......... both very good, so• cone angle 
Tip geometry ............ 5 x 20�m. superb shaped elliptical, 

excellent finish 
HF resonance (tip mass/vinyl) ....................... 33kHz 
Frequency response, wideband (30Hz-20kHz) ... + 3dB, - 1dB 
Frequency response, mid band (100Hz-5kHz) . . . . + 1dB, -1dB 
Stereo separation, 100Hz, 1kHz, 10kHz .. 23dB, 26dB, 2 4dB• 
Channel difference, 1kHz, 10kHz . . .............. OdB, OdB 
Trackability, 300Hz vertical + 1 2dB . . . . . . . . . . ...... . .. 0.9g 
Trackability, 300Hz lateral + 1 5dB......... . ...... 1.3g 
Trackability, 300Hz lateral + 1 8dB ('Super! rack') ......... 1.5g 
Distortion, 300Hz vertical + 6d8 ..................... 1.4% 
Distortion, 300Hz lateral + 9dB ........ . ............ 0.1 4% 
High frequency waveform quality . . . . . . . . . . .. good 
Midband intermodulation ( 1kHz+ 1.5kHz 24cm/sec) .... 3.0% 
HF intermodulation (pulsed 10kHz, 2 4cm/sec peak) .... 0.9 5% 
Pink noise intermodulation, 

1 2kHz. 16kHz. 20kHz............ . .. 1.4%, 3.4%, 4.2% 
Typical price (inc VAT) ................... ... £140 when reviewed, now £120 
Replacement stylus cost inc VAT . . . . . . . . . . . . . . . . . . . . •£9'8 

•2 5dB, 30d8, 30d8 second sample 
"' 
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Scoring an impressive 'very good' in 
audition, the AT33E added a slight 'bite' or 
'glare' to the treble emphasising the upper 
harmonics of a saxophone, for example. Bass ·" 

was clear and well differentiated, surface 
noise pretty good and stable, with precise 
stereo exhibiting good depth. The midrange 
was transparent as well as clean, and 
comments were in fact made by the panel 
concerning the low subjective distortion, in 
agreement with the lab findings. 

· 

Frequency response, re/ output and separation ref OdB 
(1 m Vlcmlsec) 

Arguably the best Audio-Technica cartridge 
so far to appear in H�·Fi Choice, the AT33E is 
well worth auditioning and is confidently 
recommended. 

Audio-Technica UK Ltd, Hunslet Trading Estate, Low Road, Leeds 
Tel (0532) 771441 

· 

This neat and low-mass moving-coil cartridge 
has a detachable stylus assembly. The tapered 
aluminium cantilever carries a fine-quality 
naked orientated elliptical stone 6.5 x 20,..m, 
with a 55° cone angle and good alignment. 

With some channel imbalance, the channel 
separation was nonetheless very good, 
averaging 33dB even at 10kHz. Smooth at high 
frequencies, the output fell gently from 50Hz to 
5kHz, giving a slightly 'rich' balance, while the 
tip-mass resonance was a high 48kHz - this is 
clearly shown by the exaggerated cutter 
ringing in the squarewave response, although 
the overshoot itself was well controlled. The 
A T31 E provided low distortion throughout with 
typical good vertical linearity and an accurate 
20° vertical tracking angle. Trackability was 
itself very good, the 'Supertrack' passed at just 
0.1 g above the test 1.6g down force. 

Auditioning placed this cartridge in the 'very 
good' category - a great result for the price. 
Sounding slightly rich, with a tonally rounded 
mid balance, the stereo image demonstrated 
fine detail, good depth and instrumental 
perspective, with definition maintained 
throughout the frequency range. Compared 
with the finest examples, a slight blurring and 
loss of transparency was evident but the 
overall effect was notably relaxed and well 
balanced. Audio- Technica clearly have a 
winner in the medium price bracket with the 
'31 E, which is immeasurably better than its 
predecessor the AT30E. 

Cartridge type and weight ......... low output moving coiiSg 
Estimated dynamic compliance at 10Hz 2 2cu( x 10- •cm/dyne) 

��e
r�i���a��:7�o;;:; �-r�o 1.8g .............. tested at 1.6g 

(Mission 77 4, S.5g me+ cart) ............ + 13dB at 10.SHz 
Sensitivity at 1kHz ........................ 0.07mV/cm/sec 
Relative output (OdB = 1 mV/cm/sec) ................. - 23dB 
Subjective sound quality . . . . . . . . . . . . . . • . . . . . . . . .  very good 
Recommended loading . . . . . . . . . . . . . . . . • . . . . . .  30-500 ohms 
Recommended arm mass ........................... 4-1 2g 
Recommended arm damping . . . . . . . . . .......... helpful 
Cartridge coil resistance/inductance ..... ... 10 ohms/30 �H 
Induced hum level ................................. good 
Stylus type ........... detachable, oriented, naked, elliptical, 

spec ax 11!j.m 
Finish and alignment ...................... both very good, 
Tip geometry . .  ·. , 6.S,m X l!j.m, elliptical, good shape, ss• cone 
HF resonance (lip mass/vinyl) ....................... 4 8kHz 
Frequency response, wldeband (30Hz-20kHz) + 1 .2dB, -1.2dB 
Frequency response, mid band (100Hz-5kHz) . + 1.2dB, - 1.2dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 27dB, 3 5dB, 33dB 
Channel difference, 1kHz, 10kHz .. . . . . . . . . . . · . . . .  OdB,0.4dB 
Trackablllty, 300Hz vertical + 1 2dB .................... 1.0g 
Trackability, 300Hz lateral + 1 SdB ..................... 1.4g 
Trackabillty, 300Hz lateral + 1 8dB ('Supertrack') ......... 1.7g 
Distortion, 300Hz vertical + 6dB . . . . . . . . . . . . . . .... 2.7% 
Distortion, 300Hz lateral + 9dB . . . . . . . . ......... 0.2% 
High frequency waveform quality ...................... fair 
Midband intermodulation (1kHz+ 1.5kHz 2 4cm/sec) ..... 3.0% 
HF lntermodulatlon (pulsed 10kHz, 2 4cm/sec peak) ..... 0.6% 
Pink noise intermodulation, 

1 2kHz. 1 6kHz. 20kHz .. .................... 1.7% 4°{�_&% 
Typical price (inc VAT) .......................... £56 when reviewed, now £4 9 
Replacement stylus cost inc VAT . . . . . . . . . . . .  :-:� £38.95 
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Coral MC88E 
Videotone, 55 North Street, Thame, Oxon. OX9 3BH 
Tel (0844) 216929 

This budget high-output moving coil cartridge 
is a direct sale item, available primarily by post 
from the distributors, but also stocked by a 
limited number of dealers. Care must be taken 
when removing it from the awkward packaging 
so as not to bend the cantilever (as we did!). 

The stylus was of the shank mounted variety 
but was surprisingly good at the price, and 
contributed substantially to the performance. 
Compliance was fairly high, indicating the use 
of low-mass arms for the best results. For what 
it's worth, the response extended smoothly to 
50kHz, reflected in the fast squarewave with 
the cutter ringing clearly exposed. 

Frequency response in the audio band was 
commendably flat with fine channel balance 
and quite good channel separation. Lateral 
distortion was a trifle high but distortions were 
kept within reasonable bounds on other tests, 
and the trackability was sufficient for the vast 
majority of modern records. Vertical linearity 
was above average, with the vertical tracking 
angle only a couple of degrees above target. 

Ranked a little above average on audition -
which is good for the price - the bass and 
midrange were presentable with stable 
imaging and moderate depth. The treble 
however represented an area of weakness, 
occasionally sounding strident, grainy and 
insecure, but surface noise was reasonably 
quiet. This cartridge has a lot going for it at the 
price, and carries our recommendation. 

Cartridge type and weight . high output moving coil 5g 
Estimated dynamic compliance at 10Hz 29cu( x 10 -•cm/dyne) 
Specified downforce: 1.8 to 2.2g .............. tested at 2.0g 
LF resonance in test arm 

(Missic, 774, 5.5g me+ cart) . . . . . . ....... + 9d8 at 9Hz 
Sensitiv' at 1kHz ........................ 0.5 5mV/cm/sec 
Relative Ju.tput (OdB = 1 mV/cm/sec) ................ - 5.5d8 
Subjective sound quality . . . . . . ............ average plus 
Recommended loading ......................... 47k<>hms 
Recommended arm mass . . • . . . . • . . . . . . . . . . . .  : 4-Bg 
Recommended arm damping ................. none required 
Cartridge coil resistance . . . . . . . . . . . . . . . . . . . . 1 10 ohms 
Induced hum level . . . . . . . . ................... i:_go(>d 
Stylus type ....... fixed shank-mount elliptical, spec 8 x·1�m 
Finish and alignment ...... both good, particularly at the price 
Tip geometry 8 x 1�m, good shape, properly blended elliptical 
HF resonance (tip mass/vinyl) . . . . . . . . . . . . . 4 8kHz (+3d B) 
Frequency response, wideband ( 30Hz-20kHz) .. + 1d8, - 0.6d8 
Frequency response, midband ( 100Hz-5kHz) ... + 1dB, - 0.6d8 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 26dB, 2 8d8, 2 3d8 
Channel difference, 1kHz, 10kHz ............. 0.1dB, OdB 
Trackability, 300Hz vertical + 1 2dB .................... O.Sg 
Trackability, 300Hz lateral + 1 5d8 ........ . .. 1.4g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack') . . .. 2.1 g 
Distortion, 300Hz vertical + 6d8 ..................... 2.2% 
Distortion, 300Hz lateral + 9dB .................. 0.8% 
High frequency waveform quality . . fair 
Mid band intermodulation ( 1kHz+ 1.5kHz 24cm/sec) ..... 3.0% 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) ... 1.2% 
Pink noise intermodulation, 

1 2kHz, 16kHz, 20kHz ..... . ... 2%, 5%,7% 
Typical selling price inc VAT .. . ................ £2 5 
Replacement stylus cost inc VAT . 
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The 303 is a notable member of a new and 
costly group of moving-coil cartridges. A 
relatively low mass model at 5.8g, it has 
unnecessarily high compliance of 44cu, 
resulting in a recommendation for use with low 
mass damped arms only. 

However it did produce a healthy output for 
a moving-coil, though still requiring a step-up 
device, while hum rejection was not particu
larly good. Tested at the recommended down
force - rather low for a m-e design - it 
provided exceptional trackability and dis
tortion results on all tests, while the frequency 
response was virtually flat with excellent 
channel balance and fine geometric sy mmetry. 
The HF resonance was well out of band at 
40kHz, allowing harmless display of the 
recorded cutter ringing on the good square
wave response. The special stylus turned out 
to be an excellently finished and well-mounted 
%-chip oriented stone with well-swept radii of 
line contact form. 

On sound quality it just achieved the 'very 
good, category, and was liked for its excep
tional stereo imaging and tracking ability, 
while both surface noise and distortion were 
kindly handled. Most panelists agreed on its 
virtues, but for reasons not entirely understood 
and possibly to do with the high compliance in 
combination with our test arm, they did ex
press mild reservations concerning a touch of 
'vagueness' and occasional lack of firmness 
and definition, coupled with a tonal balance 
which seemed a trifle recessed in the lower 
treble, but slightly forward higher up. 

This good but costly cartridge was fussy 
about the choice of arm, needs a higher than 
average step-up impedance, and when all is 
said and done cannot be regarded as very 
good value. lt will however be kind to y our 
record collection, and does set a generally 
high performance standard. 

Cartridge type and mass ........ low output moving coil, 5.8g 
Estimated dynamic compliance at 10Hz 44cu( x 10 -•cm/dyne) 
Specified down force: range 1.0g to 1.4g ........ tested at 1.3g 
LF resonance in test arm 

(SME1 1 1,6g me +cart) ................. +10d8 at 7.6Hz 
Sensitivity at 1kHz .......... (0.064mV alone) 1.3mV/cm/sec• 
Relative output (OdB = 1mV/cm/sec) ... (- 24d8 alone) + 2ds• 
Subjective sound quality ........................ very good 
Recommended loading ...... 100-1 50 ohms plus uncritical pF 
Recommended arm mass . . . . . ............... less than 5g 
Recommended arm damping .... moderate damping essential 
Cartridge coil resistance/inductance .. 40 ohms, negliQible mH 
Induced hum level ............................. faorly good 
Stylus type and spec ............. fixed, naked, oriented, line 
Finish and alignment ...... · ... excellent finish, fine alignment 
Tip geometry .... properly swept radii line contact, 8 x line I'm 
HF resonance (tip mass/vinyl) ............ . .. + SdB at 40kHz 
Frequency response 30Hz-20kHz . . . . . ..... -0.5, + 1.5dB 
Frequency response 100Hz-5kHz ................... ±0.5d8 
Stereo separation, 100Hz, 1kHz, 10kHz ... 2 8d8, 39dB, 26d8 
Channel difference at 1kHz, 10kHz ............. 0.3d8, 0.2dB 
Trackability 300Hz lateral ±1 5dB,. . ................. 0.8 5g 
Trackability 300Hz vertical ±1 2dB . . . . . . . . . . . . . . . ... 0.6g 
Trackability 300Hz lateral + 1Bd8 ('Supertrack') ......... 1.2g 
Distortion 300Hz lateral + 9d8 ...................... 0.2 5% 
Distortion 300Hz vertical + 6d8 . . . . . . . . . . . . . . . . . . . 1.4 5% 
High frequency waveform quality ...................... fair 
Mid band intermodulation ( 1kHz + 1.5kHz 24cm/sec) .... 1.4% 
HF intermodulation, pulsed 10kHz, 24cm/sec peak ..... 0.1 5% 
Pink Noise intermodulation, 

1 2kHz, 16kHz, 20kHz ................... 0.8%, 1.6%, 4.0% 
Typical price (inc VAT) .............. £160 when reviewed. now £_153 
Replacement stylus cost inc VAT . C 1T5' 
• assuming 26dB step up 
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REVISED AND REPRI 

Replacement for the famous 20A, this mark 
two version sports a lower mass reinforced 
plastic body with an elliptical rather than 
Shibata tip. Output has been increased to a 
remarkable (for a moving-coil) 0.9mV, and no 
matching problems should occur with any pre
amplifier. Compliance is however high, and 
although damping is not required, low to 
medium mass arms are, 10g being the ideal 
maximum. The naked diamond stylus was well 
polished and aligned, possessing a pseudo
elliptical grind but with over-polishing to 
provide blended elliptical radii of 8 x 29JAm. 

The well-damped overshoot and flat-topped 
squarewave confirmed the good transient 
behaviour and essentially flat frequency 
response ( i gno.re the cutter r i n g i n g )  . 
Separation was fairly good and channel 
balance fine, while at close to the test 1.8g 
downforce it tracked almost everything bar the 
mid intermodulation section, which was sig
nificantly broken up. The distortion results 
were also good, with the exception of the 
lateral value which was hiqh at 1%. 
A commendable 'good plus' was achieved by 
this cartridge after all the panel's listening test 
data had been analysed. Sounding almost as 
flat as it had measured, the reproduction was 
well integrated. Generally quite stable, the 
stereo presentation was precise with reason
able depth, and the sound was generally 
transparent with a good presentation of detail. 
Occasionally a slight sharpness was evident 

-on strings for example-but it proved quite 
kind to surface noise and disc distortion, much 
more so than its predecessor. 

The 20AII is sufficiently advanced over the 
original 20A to maintain its market position, 
despite the higher standards dictated by the 
improved level of performance of the new gen
eration of cartridges. A versatile moving-coil 
design, it merits recommendation and should 
work well with many systems, without the 
added complication of a high gain input or 
nead amplifier. Incidentally the 20811 is similar 

but with a berylium cantilever, and in listening 
tests ranked a little below the 20AII. 
Cartridge type and mass ........ high output moving coil, 5.3g 
Estimated dynamic compliance at 10Hz 27cu( x 10 -• cm/dyne) 
Specified down force: range 1.6g to 2 .3g ........ tested at 1.8g 
LF resonance in t�st arm 

(SME 111, 6g me + cart) .... ........... .. . + 7d8 at 9.5Hz 
Sensitivity at 1kHz . ........................ 0 .9mV/cm/sec 
Relative output (OdB = 1mV/cm/sec)........... -1d8 
Subjective sound quality . . . . .... good plus 
Recommended loading .......... 47Kohms plus uncritical pF 
Recommended arm mass ... . .............. .. .4·10g 
Recommended arm damping ........... . .. . .. .. not needed 
Cartridge coil resistance/inductance . . . . . . . .  510 ohms, 1 mH 
Induced hum level . . . . . . . . . . . ......... very good 
Stylus type and spec .... fixed, naked, oriented, elliptical, 

spec Sx 18j.m 
Finish and alignment .. ......... both very good 
Tip geometry . . ........... blended pseudo-elliptical, 

effective contact 8 x 2�m 
HF resonance (tip mass/vinyl) ..... .. . approx + 3dB at 2 8kHz 
Frequency response 30Hz- 20kHz .. . . ............. .. ±1 .0dB 
Frequency response 100Hz-5kHz . . . . . . . . . . . . . . t0.6d8 
Stereo separation, 100Hz, 1kHz, 10kHz .. 20dB, 2 6d :, 20d8 
Channel difference at 1kHz, 10kHz . . . . . . ... 0 .3dE>, 0.2dB 
Trackability 300Hz lateral ±15d8 .......... . .... . . ..... 1.6g 
Trackability 300Hz vertical ±1 2d8 . ........ ....... . . . .. 1.2g 

�����?��t�Jf��������a� ;;�dB ('Supertrack') 
. . . . :: i 2

0�J, 
Distortion 300Hz vertical + 6d8 .. .. .. . ..... . ... ..... . 2.0% 
High frequency waveform quality ..... . ... ....... fairly good 
Mid band intermodulation (1kHz+ 1.5kHz 2 4cm/sec) ..... 4% 
HF intermodulation, pulsed 10kHz, 2 4cm/sec peak ..... 0 .25% 
Pink Noise intermodulation, 

1 2kHz, 1 6kHz, 20kHz .. . . 0 7%, 3 0%,5 0% 
Tvoicalprice (incVAT) .............. £123 wh en rev•ewed"nowTI35 
Cartridge part exch. thro dealer ..................................... £7 9.35 
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DV23R 'Ruby' 
19 Hurl butt Road, Heathcote lnd. Est., Warwick CV34 6TD 
20302 

Quality control problems with early 'Rubies' 
gave rise to some cause for concern in the 
previous issue, but these are now happily 
resolved. The 23R emDiovs a short 2.3mm lonq 
sapphire (ruby) cantilever (now of round 
cross-section though previously square) 
with a line contact stylus, though our consul
tant's report described a form nearer to the 
elliptical, possessing excellent shape and 
finish, and measuring 6.4 x 20 m. Alignment 
was however disappointing on our first sam
ple, with a serious 5 error, although this is 
not typical of Dynavector's generally high 
standards. 

As usual the cartridge returned a highly 
linear response with excellent balance and 
very good separation maintained over the 
whole frequency range. Compliance was mod
erate at 19cu, offering wide arm compatibility, 
strictly speaking damping was not necessary. 
Tip mass was clearly low, being estimated 
from 1005 disc at 45kHz·, while the squarewave 
trace confirmed the wide bandwidth and 
uniform audible response. Trackability was un
doubtedly good with only slight trouble on the 
most taxing of bands, and distortion was also 
well controlled throughout. The high level 
vertical linearity was fine-vastly better than 
the much more costly 170 - and a better 
stylus alignment would provide a further im
provement as regards noise and distortion 
results. 

Auditioning the first sample gave a 'very 
good' ranking, and checking a second and 
correctly-aligned model gave a marginal 
improvement as regards treble sweetness. The 
stereo stage possessed good depth with 
stable imaging and good musical detail, while 
tonally the sound was open, neutral and 
generally very clean. Just a hint of treble 
slurring was present, where the high fre
quencies then appeared a trifle forward. The 
23R is now clearly a very fine cartridge and, 
setting aside the alignment problems on our 
sample, is well worth a recommendation. 

Cartridge type and weight ....... low output moving coil, 5.3g 
Estimated dynamic compliance at 10Hz 1 9cu( x 10 -•cm/dyne) 
Specified down force: 1.2 to 1.8g ......... ... tested at 1.6g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) .............. + 11dB at 11Hz 
Sensitivity at 1kHz . . . . . . . . . . . . . . . . . . . . . . 0.05mV/cm/sec 
Relative .output (OdB = 1mV/cm/sec) . . . . . . . . ..... - 25.6dB 
Subjective sound quality ........................ very good 
Recommended loading .................. 100·500 ohms plus 
Recommended arm mass ........................... 4·14g 
Recommended arm damping ..................... marginal 
Cartridge coil resistance/inductance ......... 35 ohms/100�H 
Induced hum level . . . . . . . . . . . . . . . . . . . . . . .......... good 
Stylus type .............. fixed, oriented, naked, line contact 
Finish and alignment ....... very good finish, poor alignment, 

ss· cone angle 
Tip geometry .. 6.4 x 20�m line tending to elliptical, fine shape 
HF resonance (tip mass/vinyl) ....... estimated 45kHz ( + 4d8) 
Frequency response, wideband ( 30Hz- 20kHz) + 1.8dB, -0.1dB 
Frequency response, mid band (100Hz-5kHz) . + 0.1d8, -0.1d8 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 31dB, 35d8, 2 6d8 
Channel difference, 1kHz, 10kHz ............... 0.1d8,0.3d8 
Trackability, 300Hz vertical + 1 2d8 . . . . . . . . . . . . . ... 0.9g 
Trackability, 300Hz lateral + 15dB ..................... 1.1g 
Trackability, 300Hz lateral + 1 8d8 ('Supertrack') ......... 1.6g 
Distortion, 300Hz vertical + 6dB ..................... 1.8% 
Distortion, 300Hz lateral + 9d8 . . . . . . . . . .......... 0.2% 
High frequency waveform quality ..................... good 
Mid band lntermodulation (1kHz+ 1.5kHz 2 4cm/sec) ...... 3% 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) ..... 1.0% 
Pink noise intermodulatlon, 

1 2kHz, 1 6kHz, 20kHz ................... 1.8%,3.4%,6.0% 
Typ1ca1 price(mc. VAl) ... £ 15Uwnen rev1ewed, nowl:1 boCar-
tridge part exch. thro dealer. . £93.15 
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Specified for 2-4g tracking, this robust looking 
model was used at 2.5g for our tests. A 
8 x 1�m shank-mounted elliptical stylus was 
specified in Empire's literature, but we found 
the stylus to be of poor quality - in common 
with previous Empires we have tried in this 
price category. The shape was irregular and 
nearer spherical than anything else, with the 
state of polish potentially damaging to the first 
few records played. Tip-mass was high, as 
judged from the poor 15kHz noted for 
resonance, while the compliance was very low 
- suiting high mass arms, but imposing rather 

a severe penalty on trackability. For example 
the second-level lateral 300Hz tracking-test 
band required a 2.4g downforce. 

Frequency response was smooth, but stereo 
separation was below average although 
demonstrating good uniformity and channel 
balance. Distortions were also poorer than 
average, particularly on the high frequency 
tests. 

Auditioning rated the 200£ as average which 
is good for the price. While not sounding par
ticularly secure, with what is best described as 
increased vinyl 'roar', the 200E gave a 
presentably neutral and accurate sound with 
good lateral stereo. Barring the occasional 
mistracking the level of detail rendition was 
good though with some treble stridency and 
roughness. On the basis of its overall sound
quality-versus-price this model is accorded a 
recommendation but with some strong 
reservations, notably concerning the quality of 
the stylus tip . 

Cartridge type and weight ............. induced magnet, 5.3g 
Estimated dynamic compliance at 10Hz 10cu( x 10 -•cm/dyne) 
Specified down force: 2 to 4g . . . . . . . . . . . . . . tested at 2.5g 
LF resonance in test arm 

(Mission 77 4, 5.5g me+ cart) . . . . . . . • . . . . .  + 12dB at 1 5Hz 
Sensitivity at 1kHz ......................... 1.1mV/cm/sec 
Relative output (OdB = 1mV/cm/sec) . . . . . ........ + 0.7dB• 
Subjective sound quality . . . . . . . . . ..... average 
Recommended loading: 47ko1Jms plus 2 50pF .. tested at 2 50pF 
Recommended arm mass .......................... 12-30g 
Recommended arm damping . . . . . . . . . . . . . . . .. marginal 
Induced hum level .................... very good 
Stylus type detachable, shank-mount, elliptical spec, 8 x 1�m 
Finish and alignment ............. both poor, 60' cone angle 
Tip geometry .... approx 8 x 1�m, very poor shape, low grade 
H F resonance (tip mass/vinyl) ....................... 1 5kHz 
Frequency response, wide band ( 30Hz-20kHz) ... + 1dB, -1dB 
Frequency response, midband ( 100Hz- 5kHz) ... + 0.8dB, -1dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 20dB,2 1dB, 1 9dB 
Channel difference, 1kHz, 10kHz ............... 0.4dB, 1.0dB 
Trackability, 300Hz vertical + 12dB .............. . . 1.4g 
Trackability, 300Hz lateral + 1 5dB ..................... 2.4g 
Trackability, 300Hz lateral + 18dB ('Supertrack') ........ >3.5g 
Distortion, 300Hz vertical + 6dB . . . .. 2.9% 
Distortion, 300Hz lateral + 9dB ................... 1.0% 

High frequency waveform quality .................. fair only 
Mid band intermodulation ( 1kHz+ 1.5kHz 2 4cm/sec) ..... 2.5% 
HF intermodulation (pulsed 10kHz, 2 4cm/sec peak) ..... 2.5% 
Pink noise intermodulation, 

12kHz, 16kHz, 20kHz .... . _ ... 4%, 8%,12% 
Typical selling price inc VAT . . • . . . . . . . . . . . . . . .  £18 
Replacement stylus cost inc VAT . . . . • . . . . . . .  apply to dealer 

• Significant mistracking 
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lE 
Audiophile Proaucts, 5 Crown t'errace, Hyndland, Glasgow G12 9HA 
Tel041-221 5079 

Moderately priced, the Glanz '31 E proved to be 
fitted with a high-quality true elliptical stylus, 
very close to specification, and commendable 
at the price. Possessing moderate body mass 
and compliance, it is suited to low-to-medium 
mass arms (4-10g) and damping was not 
strictly necessary. The cartridge proved un
critical of electrical loading and was tested 
using 47K1250pF at a 1.5g downforce. 

Ignoring the slight graph synchronisation 
slip, the '31 E showed a very uniform and well
balanced frequency response. Good levels of 
stereo separation were established and were 
maintained to high frequencies. Tip mass was 
low, as the 30kHz resonance indicated - the 
reduced output beyond this frequency 
accounts for the cleaned-up squarewave 
response, which shows a good performance. 
The 31 E exhibited good trackability and low 
distortion at mid-frequencies, though the 
20kHz noise intermodulation distortion was a 
little higher than average. Technically at least, 
this model was vice-free. 

Scoring a little above average on audition, 
the '31 E sounded somewhat bland and 
occasionally produced a little more surface 
noise than usual, with some treble uncertainty. 
Tonally however it was quite neutral and stereo 
depth, detail_and definition were all average or 
marginally above. Its character is pleasant 
enough and this model offers sufficiently good 
value for recommendation. 

Cartridge type and weight ......... induced magnet flux, 5.5g 
Estimated dynamic compliance at 10Hz 2 4cu( x 10 -•cm/dyne) 
Specified down force: 1.2 5 to 1.7 5g . . . . . . . . . tested at 1.5g 
LF resonance in test arm 

(Mission 77 4, 5.5g me+ cart) . . . ....... + 10dB at 10Hz 
Sensitivity at 1kHz ........................ 0.7 5mV/cm/sec 
Relative output (OdB = 1mV/cm/sec) ............ - 2.5dB 
Subjective sound quality . . . . . . . . ... average plus 
Recommended loading: 47kohms plus 100pF .. tested at 2 50pF 
Recommended arm mass ... . _ ........ . . . ... . . 4-10g 
Recommended arm damping ..................... marginal 
Cartridge coil resistance/inductance ........... z = 900 ohms 
Induced hum level . . . . . . . . . . . . . .............. good 
Stylus type ... naked, detachable, oriented elliptical, 8 x 1�m· 
Finish and alignment . . both very good, cone angle 5 3' 
Tip geometry ........ 8 x 20,m very good shape, true elliptical 
HF resonance (tip mass/vinyl) ....................... 30kHz 
Frequency response, wideband ( 30Hz-20kHz) .. + 1.5dB, -1dB 
Frequency response, mid band ( 100Hz-5kHz) . + 0.8dB, - 0.3dB 
Stereo separation, 100Hz, 1kHz, 10kHz .. 27.5dB, 2 9.5dB, 2 1dB 
Channel difference, 1kHz, 10kHz . . . 0.1dB, 0.6dB 
Trackability, 300Hz vertical + 12dB .................... 0.8g 
Trackability, 300Hz lateral + 1 5dB . . . ............. 1.2g 
Trackability, 300Hz lateral + 18dB ('Supertrack') ......... 1.7g 
Distortion, 300Hz vertical + 6dB . . . . . . . . . . . . . . . . . 2.3% 
Distortion, 300Hz lateral + 9dB ..................... 0.26% 

High frequency waveform quality ..................... good 
Mid band intermodulation ( 1kHz+ 1.5kHz 2 4cm/sec) ..... 2.3% 
HF intermodulation (pulsed 10kHz, 2 4cm/sec peak) .... 0.9 5% 
Pink noise intermodulation, 

12kHz, 16kHz, 20kHz. . .......... 1.4%, 4%,7% 
Typical selling price inc VAT . . . . . . . . . . . . . . ......... £30 
Replacement stylus cost inc VAT . . . . . . . . . • . . . . . . . . . .  £18.0 5 
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Goldring have at last realised that high 
trackability achieved by the use of excessive 
compliance can be an overall disadvantage. 
Compared with the original G900 IGC model, 
their new 920 /GC has a more moderate 
compliance value of 24cu, tracking com
petently at a suitable downforce, and suitable 
for 5-13g effective mass arms, with damping 
not strictly necessary. The stylus we measured 
was nearer elliptical than line contact in form 
and although well shaped it had rather a fine 
minor radius considering the state of 
alignment and downforce range specified. 

Meeting tight response limits with 
47kohm/250pF loading, the 920 exhibited very 
good separation up to 8kHz, and was still good 
beyond that. Channel balance was excellent, 
and with minimal overshoot plus a restricted 
supersonic bandwidth, the slight squarewave 
curvature reflected the essentially mild 
amplitude response variations. A sensible 
balance of distortion and trackability was 
obtained except for the noise intermodulation 
test, where the stylus geometry was believed 
to have had a disturbing influence. With exotic 
tips such as the Van den Hul, the designer's 
specification must be adhered to for con
sistent results. 

On the listening tests the rating was good, 
which qualified this model for 'Best Buy' 
status at the price. lt impressed many 
panelists, demonstrating decent stereo depth 
with a stable and decisive sound. Bass was 
presentable, with good midband clarity and· 
detail plus above-average treble. The treble 
band did occasionally show a hint of sibilance 
and wiriness, but string tone was good, and 
surface noise well controlled. lt is interesting 
to reflect that with tighter quality control on 
the stylus, the results could be better still! 

Cartridge type and weight ............ moving magent, 4.2 5g 
Estimated dynamic compliance at 10Hz 24cu( x 10 -•cm/dyne) 
Specified down force: 1 to 2.5g ................ tested at 2.0g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) ......... + 10dB at 10.5Hz 
Sensitivity at 1kHz . . . . . . . . . . . . . . . ....... 0.8 5mV/cm/sec 
Relative output (OdB= 1mV/cm/sec) . . .......... -1.6dB 
Subjective sound quality . . . . . . . . . . . . . . ....... good 
Recommended loading: 47k ohms 

plus 1 5Q- 200pF ......................... tested at 2 50pF 
Recommended arm mass ............... . ....... 5-13g 
Recommended arm damping .............. not essential 
Cartridge coil inductance ......................... 570 mH 
Induced hum level ............................. very good 
Stylus type .. detachable, naked, oriented, super elliptical-line 
Finish and alignment ............ fairly good, 6 5' cone angle 
Tip geometry ........ 5 x 13�m of good shape, but not to spec. 
HF resonance (tip mass/vinyl) ........... estimated at 2 6kHz 
Frequency response, wideband (30Hz-20kHz) + 0.5dB, -1.6dB 
Frequency response, mid band ( 100Hz-5kHz) . + 0.5dB, -O.SdB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 2 8dB, 34dB, 20dB 
Channel difference, 1kHz, 10kHz .................. OdB, OdB 
Trackability,300Hz vertical +1 2dB .................... 1.1g 
Trackability, 300Hz lateral + 1 5dB ..................... 1.5g 

�����?����:��;��1��1 : 6�886 ('Supertrack') � .. . . � . . _ 
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Distortion, 300Hz lateral + 9dB ...................... 0.9% 
High frequency waveform quality ................ fairly good 
Mid band intermodulation ( 1kHz+ 1.5kHz 24cm/sec) ..... 3.3% 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) ..... 0.6% 
Pink noise intermodulation, 

1 2kHz, 1 6kHz, 20kHz . . . . . . . . . . . . . . . . 2%, 5%, 8% 
Typical selling price inc VAT . . . . . . . . . . . • . . . . . . . . . . . .  £33 
Replacement stylus cost inc VAT . . . . . . . . .......... £ 24.1 5 
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Goldring G910 IGC 
Gold ring Products Ltd, Unit 8 Greyfriars Road, Bury St Edmunds IP32 7DX 
Tel (0284) 64011 

We had reservations concerning the samples 
of the G900 !GC reviewed in the last edition, 
due to their excessive compliance. The G910 is 
a different version, specifically designed with 
a compliance value reduced from the original 
42 to a far lower 23cu. Tested at a 1.8g 
downforce, it happily coped with all the test 
trackability sections throughout the frequency 
range, showing it to be a balanced design. The 
stylus was of reasonable quality but was not to 
the Van den Hul specification, and it could also 
have had a better polish as well as alignment 
- both critical areas with this tip. 

Suited to low-medium mass arms, the need 
for damping is questionable with this 
cartridge, and it worked well with 47Kohms 
plus 250pF loading. Frequency response was 
smooth, meeting good + 1.2, - 0.5dB limits 
overall, and fine mid-frequency channel 
separation was recorded although this deterio
rated rather quickly at high frequencies above 
10kHz. T i p-m ass resonance was well 
controlled at about 28kHz, this and the limited 
bandwidth beyond being responsible for the 
clean-looking squarewave. Distortion was also 
well controlled throughout the test bands. 

Rated highly on audition the '910 sounded 
slightly sibilant on occasions, but in the main 
it sounded clear and clean over the whole 
frequency range, with quiet disc surfaces and 
a generally neutral tonal balance. Detail, depth 
and acoustic space were well portrayed and 
the panel agreed on its open yet confident 
character. Taking a critical stance, a slight loss 
of transient detail and transparency was noted 
as compared with first-rank (and far more 
costly) designs, but for the money the '910 is 
certainly good value and achieves Best Buy 
status. 

Cartridge type and weight ............ moving magnet, 4.2 5g 
Estimated dynamic compliance at 10H' 23cu( x 10 -• cm/dyne) 
Specified down force: 1 to 2.5g ................ tested at 1.8g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) ............ + 1 1dB lit 10.5Hz 
Sensitivity at 1kHz . . . . . . . . . . . . . . . . .... 1.1mV/cm/sec 
Relative output (OdB = 1 mV/cm/sec) . . . . ......... + 1.2dB 
Subjective sound quality . . .................. very good 
Recommended loading: 47kohms plus 1 50·200pF ...... tested 

at 2 50pF 
Recommended arm mass . . . . . . . . ............ 3·1 2g 
Recommended arm damping . . . . . . . . . . ... marginal 
Cartridge coil inductance . . . . . . .... 570mH 
Induced hum level . . . . . . . . ... very good 
Stylus type ......... detachable, naked, oriented, line contact 
Finish and alignment ........ both just 'good', 6 5' cone angle 
Tip geometry ............ 6 x 1�m of fairly good shape, lacks 

true extension to line 
HF resonance (tip mass/vinyl) .............. 2 8kHz estimated 
Frequency response, wideband (30Hz-20kHz) + 1.2dB, -0.5dB 
Frequency response, midband ( 100Hz-5kHz) . + O.SdB, -0.5dB 
Stereo separation, 100Hz, 1kHz, 10kHz .. 33dB, 3 5dB, 20dB 
Channel difference, 1kHz, 10kHz ............... 0.1dB, 0.2dB 
Trackability, 300Hz vertical + 1 2dB . . . . . . . . . . . . . . . . . . . 0.9g 
Trackability, 300Hz lateral + 1 5dB .................. .. 1.1g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack'). . . . . . >1.8g 
Distortion, 300Hz vertical + 6dB ..................... 2.5% 
Distortion, 300Hz lateral + 9dB ...................... 0.4% 
High frequency waveform quality ..................... good 
Mid band intermodulation ( 1kHz+ 1.5kHz 24cm/sec) ..... 2.8% 
HF intermodulation (pulsed 10kHz, 24cmlsec peak) ..... 0.7% 
Pink noise intermodulation, 

1 2kHz, 1 6kHz, 20kHz 
Typical selling price inc VAT ..... 
Replacement stylus cost inc VAT . 
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The GT Super is a new, inexpensive model from 
Grado, comprising a medium compliance 
design specified with an elliptical stylus and 
suited to medium-to-low mass arms. The arm 
should preferably be damped, though unfor
tunately damped arms are a luxury here con
sidering the price of the cartridge. However, 
low generator impedance of Grado cartridges 
makes these models insensitive to electrical 
load variations, and their temperature stability 
is also good. 

Stylus examination revealed a low-grade 
shank-mounted pseudo-elliptical (virtually 
conical) stone of inadequate polish. Such 
stones are neither kind to records nor do they 
promote low noise levels. Typical of Grado 
models in the past, the frequency response 
was quite uniform with only a small 1dB 
presence droop recovering to + 1dB at 20kHz. 
Good separation and quite good channel 
balance were measured. 

Both trackability and low frequency distor
tion were good for the price, though the results 
were less favourable at high frequencies -
namely on the 10kHz pulsed and 16120kHz 
noise intermodulations. We tried two samples 
and both were similar except that the second 
possessed rather poorer channel separation. 
On the 300Hz lateral tests the 0.4% distortion 
result was domina*ed by third-harmonic con
tent, rather than the usual second-harmonic 
distortion, which might be responsible for the 
subjective brightness and 'sharpness' of this 
model. In fact it did quite well in the listening 
tests, providing a firm and well defined bass 
plus good detail and pleasing stereo. But the 
treble range was emphasised and steely, with 
increased surface noise and clicks, and it also 
showed some groove contact instability. 
However despite these subjective criticisms, 
and reservations concerning stylus quality, the 
GT Super did well enough at its modest price 

� level to merit recommendation. 

Cartridge type and weight ......... induced ring magnet, 5.3g 
Estimated dynamic compliance at 10Hz 20cu( x 10 -•cm/dyne) 
Specified down force: 1.5 to 2g .............. tested at 1.8g 
LF resonance In test arm 

(Mission 774, 5.5g me+ cart) ............ + 14dB at 10.5Hz 
Sensitivity at 1kHz . . . . . . . . . . . . . . . . . . . .0.6 5mV/cm/sec 
Relative output (OdB = 1 mV/cmlsec) ................ -3.5dB 
Subjective sound quality .................... above average 
Recommended loading: 10k-100k ohms ....... tested at25opF 
Recommended arm mass ........................... 5-13g 
Recommended arm damping .......................... yes 
Cartridge coil resistance/inductance ........ 700 ohmsl44mH 
Induced hum level ............................. fairly good 
Stylus type ............. detachable, shank mount'elliptical' 
Finish and alignment ...... poor finish, fairly good alignment, 

4 8° cone angle 
Tip geometry ......... 8 x 1 5�m pseudo-elliptical, rough grind 
HF resonance (lip mass/vinyl) ....................... 2 5kHz 
Frequency response, wideband (30Hz-20kHz) ... + 1dB, -1dB 
Frequency response, mid band (100Hz- 5kHz) . + 0.5dB, -0.8dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 2 8dB, 2 9dB, 2 5dB 
Channel difference, 1kHz, 10kHz ............... 1.2dB, 0.8dB 
Trackability, 300Hz vertical + 12dB .................... 0.9g 
Trackability, 300Hz lateral + 1 5dB ..................... 1.2g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack') ......... 1.8g 
Distortion, 300Hz vertical + 6dB ..................... 3.0% 
Distortion, 300Hz lateral + 9dB ...................... 0.4% 
High frequency waveform quality ...................... fair 
Midband intermodulatlon (1kHz+ 1.5kHz 24cm/sec) ..... 2.8% 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) ..... 1.6% 
Pink noise lntermodulation, 

12kHz, 1 6kHz, 20kHz ..................... 2.6%, 6%, 10% 
Typical selling price inc VAT .......................... £1 8 
Replacement stylus cost inc VAT .......... . ....... £14.62 
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Absolute Sounds, 42 Parkside, London SW19 
Tel oi-947 5047 

This low output moving coil is a less expensive 
version of the rosewood -bodied Koetsu, which 
is covered in the revised review printed 
opposite. The Koetsu is also available in an 
onyx-bodied form. The Black has an all-metal 
body with a stepped boron cantilever and a 
super-elliptical stylus, the latter of fine quality 
with a narrow 51'm scanning radius. 
Compliance is higher, which promises 
improved trackability although the resonance 
rise at low frequencies suggested that 
damping would prove helpful. Hum levels were 
low and the cartridge was uncritical of loading. 

The frequency response was very uniform 
and more 'open' than the Rosewood, with 
minimal treble lift, plus consistently good 
stereo separation and superb channel balance. 
The squarewave confirmed the wide band
width and excellent control, the output within 
±2dB right up to 50kHz. Distortions were well 
balanced and while the 'Supertrack' required 
2.7g, the level just 3dB lower was happily 
passed at a modest 1.5g. lt should be difficult 
to catch this model out on music programme. 

Auditioning placed the Black in the 
'excellent' class. Very slightly rich, with a 
detailed and unexaggerated treble, the bass 
was firm and well focused with great apparent 
extension while the midrange was startling 
clear, coherent and finely detailed. lt sailed 
through complex choral passages without 
hardening or muddle, and was exceptional on 
piano transients. Stereo depth and stability 
were also very good. 

The price is undoubtedly high, but the level 
of music refinement offered by this craftsmen
built design renders a recommendation man
datory - a purchase that those with deep 
pockets will find easy to justify. 

Cartridge type and weight ... medium output moving coil, 9.5g 
Estimated dynamic compliance at 10Hz 14cu( x 10-•cm/dyne) 
Specified down force: ........................ tested at 2.0g 
LF resonance In test arm 

(Mission 774, 5.5g me+ cart) .............. + 1 5dB at 11 Hz 
Sensitivity at 1kHz ....................... 0.0 8 5mV/cmlsec 
Relative output (OdB = 1 mVIcmlsec) ............... -21.6dB 
Subjective sound quality ........................ excellent 
Recommended loading ....................... 50-1Kohms 
Recommended arm mass ........................... 5-1 5g 
Recommended arm damping ............... could be helpful 
Cartridge coil resistance/inductance ................ 5 ohms 
Induced hum level ............................. very good 
Stylus type . . . . . . semi-line contact, unspecified size, 

fixed, naked, orientated 
Finish and alignment both very good, 5 5' cone angle low mass 
Tip geometry .. 5 x 1�m. true elliptical stone, excellent shape 
HF resonance (tip mass/vinyl) ...... ( x 2dB) >50kHz estimated 
Frequency response, wideband (30Hz-20kHz) + 1.5dB, -0.6dB 
Frequency response, mid band (100Hz- 5kHz) . + 0.8dB, -0.5dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 30dB,30dB,2 6dB 
Channel difference, 1kHz, 10kHz ................ OdB, 0.4dB 
Trackability, 300Hz vertical + 12dB ........ . ........ 1.1g 
Trackability, 300Hz lateral + 1 5dB ..................... 1.5g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack') . . .. 2.7g 
Distortion, 300Hz vertical + 6dB . . . . . . . . . . . . . .. 2.2% 
Distortion, 300Hz lateral + 9dB . . . . . . .............. 0.3 6% 
High frequency waveform quality ................ fairly good 
Mid band intermodulation (1kHz+ 1.5kHz 24cm/sec) ..... 2.0% 
H F intermodulation (pulsed 10kHz, 24cm/sec peak) .... 0.5 5% 
Pink noise intermodulation, 

12kHz. 1 6kHz. 20kHz .................... 1. 8%. 3.5%, 5% 
Typical price (inc VAT) ............... £345 when rev1ewed, now £434 
Replacement stylus cost inc VAT . . . . ... ..... .. . . . . . . ..... apply to distributor 
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Linn Products Ltd, 235 Drakemire Drive, Castlemilk, Glasgow G45 9SZ 
Tel 041-634 0371 

Now well-established, the Asak has been fully 
retested for this issue. lt was perhaps 
inevitable that we should encounter sample 
variations, as the better a product is the more 
often it is tested and the more obvious any 
variations appear! We_tried three samples; one 
exhibited excessively low compliance (a faulty 
batch) and none of them attained the exem
plary separation levels of earlier examples we 
have tried. Nonetheless, the fine sound quality 
of our three when properly set up was never in 
doubt, and in our view the Asak remains the 
only serious competition to the Koetsus, when 
optimally mounted. 

Of moderate compliance, the Asak is suited 
to medium-high mass arms, and tends to 
excite unwanted audio resonances in infereior 
arms. An excellent 'Vital' elliptical stylus was 
fitted possessing a low tip mass. Frequency 
response exhibited a mild but consistent 
downtilt falling almost 1.4dB from 30Hz-5kHz, 
with a smooth treble thereafter lending a 
weighty, slightly 'distant' tonal balance. 
Separation (usually better than the graph 
reproduced here) was typically 35dB midband. 
Our first Asak was an adequate tracker in view 
of its very low compliance, while the later 
samples were even less compliant than the 
14cu recorded in our previous issue. The 
nominal squarewave overshoot and shape 
confirmed the wide smooth response of this 
design, while distortion levels were low except 
where mistracking was evident. 

In good working order, the Asak despite its 
slight tonal 'richness', is a top class performer. 
Its bass was clear and clean with good 
dynamics, the mid detailed, neutral and 
transparent, and the treble generally well 
integrated and of good quality. Sample 
variation showed some trackability limitation 
and a slight loss of stereo depth, but with a 
watchful eye on quality variations, the Asak 
still remains a highly recommended design. 

Cartridge type and weight . ___ . _.low output moving coil 6.0g 
Estimated dynamic compliance 

at 10Hz __ ... _............. . 8, (1 1)"cu( x to- •cm/dyne) 
Specified down force: 1.8 to 2.2g ..... ---tested at 2.0g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) __ . _ ......... + 1 3dB at 16Hz 
Sensitivity at 1kHz ................. _____ . 0.04 5mV/cm/sec 
Relative output (OdB = 1 mV/cm/sec) _ -.... --..... - 27.8dB 
Subjective sound quality ... _ ... _ ... _ ............ excellent 
Recommended loading . . _ 30-500 ohms 
Recommended arm mass _ .. _____ • .  _____ _ .1 2-26g 
Recommended arm damping _ _ .. _ _ __ . _ . might be helpful 
Cartridge coil resistance ....... ___________ 3.5 ohms 
Induced hum level _ _ _ _ _____________ . _______ -__ very good 
Stylus type .... fixed, oriented, naked elliptical, spec 5 x t�m 
Finish and alignment ._ ... _ ... both very good, 5 5' cone angle 
Tip geometry ...... 6 x t�m. well shaped 'Vital' true elliptical 
HF resonance (tip mass/vinyl) ..... __ .>50kHz ( + 2dB AT 50K) 
Frequency response, wideband (30Hz-20kHz) __ + 3dB, -1.5dB 
Frequency response, mid band (100Hz-5kHz) _ + 1.6dB, -1.2dB 
Stereo separation, 100Hz, 1kHz, 10kHz .. 24dB, 26dB, 24dB 
Channel difference, 1kHz, 10kHz .___ .. 0.1dB,0.4dB 
Trackability,300Hz vertical + 1 2dB -_ -------.-_ .1.5g 
Trackability, 300Hz lateral + 1 5dB _ .................... 2.6g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack') _failed at 3.0g 
Distortion, 300Hz vertical + 6dB ----. --------. ----__ 2.2% 
Distortion, 300Hz lateral + 9dB . _ . _ ................. 0.2 5% 
High frequency waveform quality __ . ___ .. --------fairly good 
Mid band intermodulation (1kHz+ 1.5kHz 24cm/sec) --_. 6.0% • 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) . - _ .0.6% 
Pink noise intermodulation, 

1 2kHz, 16kHz, 20kHz _______________ .1.8%, 3.8%, 5% 
Typical selling price inc VAT . • . . .  ___ . . . . . . __ £ 207 
Replacement stylus cost inc VAT ._ ...... ------.---.£1 5 5.2 5 

• Sample variation 
• • Mistracked, trackability was better with third sample, serial 
no. 6666 (uses for response graph) 
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Mission Electronics ltd, Stonehill, Huntingdon, Cambs PE18 5ED 
Tel (0480) 57477 

The original 773 was fitted with a boron rod 
cantilever and a Parae line contact stylus, 
tending to a slightly 'glassy' treble, but with an 
impeccable frequency response. The new HC 
version retains much of that neutral character, 
despite the switch to an alloy tube cantilever 
and a super-elliptical stylus. This high-output 
moving coil design does not require a step-up 
device, but a pre-amp of good sensitivity (2mV) 
is needed. Moderate mass and well-damped 
medium compliance indicate its suitability for 
low-to-medium undamped arms. The stylus 
proved to be a well-shaped and finished super
elliptical of fine scanning radius with a slightly 
extended major radius, with a sensible 55• 
cone angle. Vertical tracking angle was trifle 
high at 2r. 

The frequency response showed a slight 
droop from 1OOHz to 5kHz, but output 
remained uniform to beyond 50kHz, as the fast 
but well controlled squarewave response 
clearly demonstrated. Stereo separation and 
channel balance were very good throughout, 
and moderate signal levels were tracked well 
with low distortion figures. However the 
highest modulation gave some trouble, and 
trackability limits performance pretty quickly 
in this rarified high-modulation region. High
frequency tracing was nonetheless particu
larly good. 

The new 773 attained a very good sound 
quality rating, marred only by very mild 
breakup and muddling on the highest level and 
most complex passages. The bass was to a 
good standard, the treble lucid and neutral 
with the mid open and clean, while stereo 
image was impressive in depth, clarity and 
stability. 

This is now a subtle and refined cartridge of 
low apparent distortion, possessing great 
neutrality. Such a level of performance, 
coupled with its compatibility with standard 
preamps, earns it a warm recommendation. 

Cartridge type and weight _____ . hi8h output moving coil, 6.0g 
Estimated dynamic compliance at 1 Hz 24cu( x 10 -•cm/dyne) 
Specified down force: 1.8g ____ . . . . . . . --___ tested at 1.8g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) -----.--__ + 8dB at 9.5Hz 
Sensitivity at 1kHz ---_______ . _ . . . . . __ 0.4mV/cm/sec 
Relative output (OdB = 1 mY/cm/sec) --__ . __ ... - 9.2dB 
Subjective sound quality _ _ _ _ _ _ _ _ _ _ ----_______ very good 
Recommended loading: 47k ohms 

plus 0-1000pF ---- - ___ . _______ . ____ .. -__ tested at 2 50pF 
Recommended arm mass ___ _ _ .. --. _ _ _ _-.4-8g 
Recommended arm damping _ _ _ _ _ _ . __ ....... not required 
Cartridge coil resistance ______________ -.-___ ._ .. 200 ohms 
Induced hum level _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ______ very good 
Stylus type ........ --____ . __ oriented, fixed, naked, elliptical 
Finish and alignment _______ both good, with a 5 5' cone angle 
Tip geometry . -. - - --5 x 1 8�m super elliptical, excellent shape 
Frequency response, wideband (30Hz-20kHz)_. + tdB, - 0.8dB 
Frequency response, mid band (100Hz-5kHz). __ + 1d8, -0.6dB 
Stereo separation, 100Hz, 1kHz, 10kHz __ 29dB, 3 5dB, 26d8 
Channel difference, 1kHz, 10kHz .. ______ . -. _ .0.1 2dB, 0.3dB 
Trackabllity,300Hz vertical + 1 2dB --------. _ ..... -.-.0.8g 
Trackability, 300Hz lateral + 1 5dB __________ . _____ . ____ 1.5g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack') - - ---- - -- 2.3g 
Distortion, 300Hz vertical + 6dB ........ - . -_______ . _ . 2.8% 
Distortion, 300Hz lateral + 9dB __________ - _________ 0.2 8% 
High frequency waveform quality __ --.-----______ fairly good 
Mid band intermodulation (1kHz+ 1.5kHz 24cm/sec) ... _ 4.2% • 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) .... 0.6% 
Pink noise intermodulation, 

1 2kHz, 16kHz, 20kHz ... _ ........ _____ .. 1.8%, 2.2%, 3.7% 
Typical selling price inc VAT __ __ __ __ __ __ _ __ __ _ __ £149 
Replacement stylus cost inc VAT __________ ._ _ ____ £7 8.50 
• Mistracked at 20cm/sec, 0.6% IM distortion 
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Nagaoka 
J Osawa & Co (UK) Ltd, 10 Forge Court, Reading Road, Yateley, 

A medium-price cartridge, the MP30 has a 
metal body of higher mass than the MP11, and 
interestingly, it also has a lower compliance of 
20cu. As such, and in view of its 9g mass, 4-1 Og 
effective-mass arms are suitable and it should 
not require damping. A good quality elliptical 
stylus was fitted, although not quite up to the 
standard of some Japanese tips. 

We tried two samples, one of which gave 
just average stereo separation, with the 
second not representing a great significant 
improvement. Tested with 250pF of loading, 
the response was quite uniform, but using 
100pF, the 20kHz point was better maintained, 
albeit at the expense of a less desirable dip 
around 9kHz. Separation was fairly good with 
excellent channel balance, while the upper (tip 
mass) resonance occurred at 27kHz, its 
mildness reflected by the minimal overshoot 
and ringing on the squarewave test. 
Trackability and distortion were good at 
moderate frequencies and levels, but 
deteriorated rapidly at peak levels - on the 
300Hz 'Supertrack' test and on the high 
frequency sections the performance was 
poorer than average. 

Rated a somewhat surprising 'good plus' on 
the listening tests - just enough for Best Buy 
status - the MP30 sounded confident and 
neutral, with stable stereo with good midband 
dynamics and detail. The treble register was 
suspect on occasion, with more noise and 
sibilant slurring than usual, but not unduly so. 

Cartridge type and weight . . . .. induced magnet, 9.0g 
Estimated dynamic compliance at 1OHz 20cu( x 10 -•cm/dyne) 
Specified down force: 1.3 to 1.8g ............ tested at 1.6g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) ...... . . .  + 10d8 at 9.5Hz 
Sensitivity at 1kHz . . . . . . . . . .. 0.62mV/cm/sec 
Relative output (OdB= 1mV/cm/sec) ................ - 3.8d8 
Subjective sound quality ........................ good plus 
Recommended loading: 47kohms plus 100pF .. tested at 2 50pF 
Recommended arm mass ............. . .......... 4-10g 
Recommended arm damping . . . . . . . . . not required 
Cartridge coil resistance/inductance . . ..... z = 4.3kohms 
Induced hum level ............................. very good 
Stylus type .. detachable, oriented, naked, elliptical, 10 x 1�m 
Finish and alignment . . . both good, ss• cone angle 
Tip geometry ... 7 x 1�m. well shaped ellipitical, could benefit 

from more blend 
HF resonance (tip mass/vinyl)........... . ........ 27kHz 
Frequency response, wideband ( 30Hz-20kHz) .. + 0.5d8, - 3dB 
Frequency response, mid band (100Hz- 5kHz) . + 0.5d8, -0.8dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 22dB, 24dB, 2 3dB 
Channel difference, 1kHz, 10kHz . .. . . . .. . ....... • .. OdB, OdB 
Trackability,300Hz vertical +12dB .. . ............... 0.7g 
Trackability, 300Hz lateral + 1 5d8 . . . 1.1 g 
Trackability, 300Hz lateral + 18d8 ("Supertrack') ......... 2.6g 
Distortion, 300Hz vertical + 6d8 ..................... 2.2% 
Distortion, 300Hz lateral + 9d8 . . . . . . . . . . . . . . .0.4 5% 
High frequency waveform quality ............. .. fairly good 
Mid band intermodulation (1kHz+ 1.5kHz 24cm/sec) ..... 3.5% 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) ..... 2.0% 
Pink noise intermodulation, 

12kHz, 1 6kHz, 20kHz ................... 2.2%, 6.5%, 10% 
Typical selling price inc VAT . . . . . . . • . . . . . . . . . . . . . . . .  £4 6 
Replacement stylus cost inc VAT ...................... £ 3 5  
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REVISED AND REPRINTED 

Ortofon Ltd, Tavistock lnd. Est., Ruscombe, Twyford, Berks. RG10 9NJ 
Tel (0734) 343621 

This model was also reviewed in Mark I version 
in the first issue, but did not achieve any 
particular distinction. The first '20E 11 tried 
here offered good but not especial separation, 
the generator axes showing a lack of mutual 
alignment, but a second sample (not selected) 
provided the improvement shown by the dotted 
trace on the graph; accordingly this sample 
was used for all subsequent testing. Two 
frequency responses were also charted to 
explore the criticality of loading, with the 
optimum dotted 400pF curve clearly the best. 
Without too great elaboration the VMS with a 
naked elliptical tip may be regarded as a 
improved version of the FF15E. 

Measurement showed the VMS compliance 
to be a little higher than the '15, at 2Bcu, but 
trackability was significantly increased, the 
Supertrack needing just 1g. Most distortions 
were similarly good except for the '13-octave 
results which were much better than for the 
'15, while an excellent frequency response and 
channel balance were both charted, plus very 
good separation throughout. 

On audition the '20E 11 appeared in the upper 
group which is an excellent result for the price 
paralleling the achievement of the ADC XLM Ill 
in this respect. Considered very slightly nasal 
and dull in tonal colour it was nevertheless suf
ficiently neutral to achieve close tape copying. 
Stereo imaging was reproduced with precision 
and depth, and the treble range was clean and 
clear even on complex passages; a musical 
and accurate sound with quiet surfaces. 

The stylus report showed a naked 2201-1m 
round stock elliptical diamond to specifi· 
cation, with a 50° cone angle and good shape. 
The alignment was fine but polish poor. 

In conclusion, the 400pF loaded VMS 20E 11 
can be strongly recommended on the assump· 
tion that the second sample rather than the 
first was typical, but is best suited to low mass 
arms. In addition, a cartridge of this calibre 
should really have better stylus polish, which 
would 'complete' the otherwise fine diamond. 

Cartridge type and mass .......... Induced Magnet 'VMS', 5� 
Estimated dynamic compliance at 10Hz 28cu( x 10 -•cm/dyne) 
Specified down force: range 0.7 5g to 1.5g ....... tested at 1.3g 
LF resonance in test arm 

(SME 111,6g me + cart) ........ . . +11dB at 8.9Hz 
Sensitivity at 1kHz ......................... 1.2mV/cm/sec 
Relative output (OdB = 1mV/cm/sec) .................. + 2dB 
Subjective sound quality . . . . . . . .... ......... very good 
Recommended loading . . 47Kohms plus 400pF 
Recommended arm mass . . ..... 3- Bg 
Recommended arm damping . . . . . . . . . . . . .. moderate 
Cartridge coil resistance/inductance ....... 800 ohms, 600mH 
Induced hum level ................................. good 
Stylus type and spec ....... detach, naked elli�tical, 8 x 18xm 
Finish and alignment . . . . . . . . . . . . . . . . . . . . Poor, good 
Tip geometry ................................... 8 x 1�m 
HF resonance (tip mass/vinyl) ............ indicated at 18kHz 
Frequency response 20Hz-20kHz ................... ±1.3dB 
Frequency response 100Hz- 5kHz ................ + 0, -1dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 20d8, 3 5d8, 22d8 
Channel difference at 1kHz, 10kHz ................ OdB, OdB 
Trackability 300Hz lateral + 1 5d8, + 18dB 

('Supertrack') ... O.Bg, 1g 
Trackability 300Hz vertical + 12dB . . . . . . . . .... 0.4g 
Distortion 300Hz lateral + 9dB ....................... 0.7% 
Distortion 300Hz vertical + 6d8 ...................... 2.8% 
High frequency waveform quality ...................... good 
Mid band intermodulation (1kHz + 1.5kHz) ... 3.8% 
HF intermodulation, pulsed 10kHz, 24cm/sec peak .. .0.2% 
Pink Noise intermodulation, 

12kHz. 1 6kHz, 20kHz .................... 3%,6.4%,6.6% 
Typical price (inc VAT) .. . ........... £28 when reviewed, now £34 
Replacementstylus cost incVAT .................................. ..... £19.50 

20 Hl loO 

Frequency response, re/ output and separation rei OdB 
(1mV!cm/sec) (dotted curve 400pF: separation see text). 

1kHz squarewave 
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Ortofon VMS30 11 
Ortofon Ltd, Tavistock lnd. Est., Ruscombe, Twyford, Berks. RG10 9NJ 

Tel (0734) 343621 

Latest in an established range of 'VMS' series 
cartridges is the medium priced '3011 -
incidentally, there never was a 'Mk I' VMS30. 
The '11' designation refers to the body type. lt 
comes fitted with a high compliance stylus 
assembly suited to low-mass tonearms only. 
The tip when examined proved to be a top
class line or extended-contact type, with a 
usefully fine minor scanning radius and 
excellent polish. 

Providing a highly uniform charted response 
on the specified 47kohms/400pF electrical 
loading the output met very close ±0.5dB 
limits, 30Hz-20kHz. Separation was very good 
and channel balance fine, and when tested at 
1.5g the trackability was very good; clearing 
the 'Supertrack' 300Hz band at just 1.2g. 
However, tracking was less confident on the 
higher frequency intermodulation passages, 
and the vertical linearity on high-level tones 
was just average. Output peaked at 25kHz, just 
outside the audible range, and the squarewave 
result shows this bandwidth limit, the mild 
overshoot reflecting the rapid rolloff above tip 
mass resonance. 

Attaining a 'good' rating on the listening 
tests, sufficient for Best Buy status at the 
price, the VMS30 11 was felt to somewhat 
flatten stereo depth, and on some records it 
also gave increased groove noise. Tonally it 
was neutral if slightly dulled in impact and 
dynamics, but conversely it gave a decent level 
of instrumental detail in a civilised and relaxed 
manner. 

Cartridge type and weight .............. induced magnet, 5g 
Estimated dynamic compliance at 10Hz 34cu( x 10 -•cm/dyne) 
Specified down force: 1.0 to 1.6g ............ tested at 1.5g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) . . . ...... + 10dB at 8.2Hz 
Sensitivity at 1kHz . . . . . . . . . . ........... 0.87mV/cm/sec 
Relative output (OdB = 1mV/cm/sec) ................ -1.3dB 
Subjective sound quality ............................ good 
Recommended loading: 47kohms plus 400pF .. tested at 400pF 
Recommended arm mass ............................ 3-6g 
Recommended arm damping . . . . . . . . .......... marginal 
Cartridge coil resistance/inductance . . ... 800ohms/600mH 
Induced hum level . . . . . . . . . . . . . . ........... very good 
Stylus type ......... detachable, naked, oriented, line contact 
Finish and alignment ......... both very good, 5 5" cone angle 
Tip geometry !iflm x line, well shaped, symmetrical line contact 
HF resonance (tip mass/vinyl) . . . . . . . . ... estimated 2 5kHz 
Frequency response, wideband ( 30Hz-20kHz) + 0.5dB, -0.5dB 
Frequency response, midband (100Hz-5kHz) . + 0.5dB, -0.5dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 30dB, 32dB, 31dB 
Channel difference, 1kHz, 10kHz ............... 0.3dB, 0.6dB 
Trackability,300Hz vertical + 12dB ............... . .0.8g 
Trackability, 300Hz lateral + 1 5dB ................ . .1.0g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack') ......... 1.2g 
Distortion, 300Hz vertical + 6dB . . . . . . . . . . . . . .... 2.8% 
Distortion, 300Hz lateral + 9dB ...................... 0.8% 
High frequency waveform quality ................ fairly good 
Mid band intermodulation (1kHz+ 1.5kHz 24cm/sec) ..... 3.3% 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) ..... 1.4% 
Pink noise intermodulation, 

12kHz, 16kHz, 20kHz . . ................... 2% 4%,6% 
Typical price (inc VAT) ...... ........... ....... £3 8 when reviewed, now £4 7 
Replacement stylus cost inc VAT ...................... . .................. . .  £24 .50 
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Built by Supex to Osawa's specification, the 
internal component parts of the Mirage do not 
in fact parallel the Asak as he has been 
rumoured, although there are certain 
similarities - for example, the aluminium 
alloy cantilever and elliptical diamond. The 
diamond fitted to the '60L measured 8 x 1B,.lm 
with the scanning radius a trifle large, but the 
shape, polish and alignment were all very fine. 
Not surprisingly in view of its lower cost, the 
quality of assembly was not quite to the Asak 
standard. 

We tried two samples, one with a slightly 
offset cantilever and the other exhibiting 
poorer separation than that illustrated on the 
graph. In frequency response, the '60L drooped 
by 2dB from 100Hz to 2kHz, then recovered 
gently in the treble range. Channel separation 
was potentially very good, though with the 
anomaly at 7kHz which is characteristic of 
Supex cartridges. Measured trackability was 
also fairly good, with distortion moderate. The 
fast squarewave risetime and clean cutter 
ringing confirmed the response measure
ments, showing a smooth output extension to 
beyond 50kHz. 

Possessing a medium-to-low compliance, 
the '60L suited a wide range of arm mass, and 
damping would be an advantage. 

Rated as very good on audition, this 
cartridge did to some extent sound similar to 
the Asak. Slightly richer, the bass lost 
something in definition while the treble was a 
trifle coarser, with poorer integration. Mid
range detail and stereo depth were similarly 
good - hallmarks of the best products from 
the Supex factory. 

With a mild reservation concerning possible 
quality variations, the Mirage OS-60L is. warmly 
recommended, and it should be borne in mind 
that the more expensive Mirages may not 
necessarily offer a significant improvement 
over the 'musical' balance of this model. 

Cartridge type and weight ........ low output moving coil 6.8g 
Estimated dynamic compliance at 10Hz 15cu( x 10-•cm/dyne) 
Specified down force: 1.5 to 2.1 g .............. tested at 2.0g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) ........... + 11.5dB at 11.3Hz 
Sensitivity at 1kHz ........................ 0.04mV/cm/sec 
Relative output (OdB = 1mV/cm/sec) ............... -2 7.2dB 
Subjective sound quality ........................ very good 
Recommended loading ........................ 5-500 ohms 
Recommended arm mass ........................... 5-16g 
Recommended arm damping ................... ! ... helpful 
Cartridge coil resistance .......................... 2 ohms 
Induced hum level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... good 
Stylus type ................ fixed, elliptical (naked), oriented 
Finish and alignment ...................... both very good 
Tip geometry ...... 8 x 1 8�m, true elliptical stone of low mass 
HF resonance (tip mass/vinyl) ... >50kHz ( + 4dB only at 50kHz) 
Frequency response ( 30Hz- 20kHz) .......... + 2.3dB, -1, 1dB 
Frequency response, mldband (100Hz-5kHz) ... + 1.5dB, -1'dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 3 2dB, 37dB, 28dB 
Channel difference, 1kHz, 10kHz ................ OdB, 0.8dB 
Trackability, 300Hz vertical + 12dB .................... 1.2g 
Trackablllty,300Hz lateral + 15dB ..................... 1.8g 
Trackability, 300Hz lateral + 1 8dB ('Supertrack') ......... 2.7g 
Distortion, 300Hz vertical + 8dB ..................... 3.2% 
Distortion, 300Hz lateral + 9dB ...................... 0.5% 
High frequency waveform quality ................ fairly good 
Midband intermodulation (1kHz+ 1.5kHz 24cm/sec) ..... 3% • 

HF intermodulation (pulsed 10kHz, 24cm/sec peak) .... 0.37% 
Pink noise lntermodulatlon, 

12kHz, 16kHz, 20kHz ...................... 1.1 %, 2%,3% 
Typical selling price lnc VAT ................... . ...... £99 
Replacement stylus cost inc VAT ...................... £55 
·some mistracking, 2% at 17cm/sec 
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Highly rated in our first Cartridges issue over 
two years ago, this model is still popular and is 
fully retested here. An induced-magnet design 
of moderate compliance, it is fairly tolerant 
and robust, and will work with a wide range of 
arms. Strictly speaking some arm damping 
would improve the performance, but con
sidering the price level involved this is 
something of a nicety. Tested at 1.4g, the 
results suggested a performance improvement 
if tracked at 1.6 to 1.8g, which is quite 
satisfactory in view of the 7.5 x 1B!;m stylus. 
The tip is in fact a pseudo-elliptical form of 
good finish, but offering little advantage over a 
spherical tip - and although the cartridge 
design is worthy of a better stylus, conversely, 
fitting a good spherical would enable a price 
reduction to be made. 

Slightly rich and 'dull', the frequency 
response was nonetheless very smooth and a 
good standard of channel spearation was 
achieved, still measuring 25d8 at 10kHz. 
Distortion levels were very low except at the 
highest frequencies where tracing geometry 
limited the performance, while trackability was 
also good as was the 26kHz tip mass 
resonance (considering the price), the square
wave showing a slightly 'slow' but well 
balanced characteristic. 

On audition the panel were somewhat unen
thusiastic and yet compelled to award decent 
marks in the absence of significant flaws in 
the reproduction. Mild stereo depth and detail 
loss were noted, plus a bland, 'sleepy' 
character with only average bass definition, 
and yet the sound was relaxed and vice-free. 
Set aoainst price, the performance was thus 
good enougn to warrant recommendation. 

Cartridge type and weight ............. induced magnet, 6.0g 
Estimated dynamic compliance at 10Hz 1 5cu(x 10-•cm/dyne) 

E���i���a���7�o{�:f �;� to 1.5 . . . . . . . . . . . ... tested at 1.4g 

(Mission 774, 5.5g me+ cart) . . . . . . • . . . . .  + 14dB at 1 2Hz 
Sensitivity at 1kHz ......................... 0.8mV/cm/sec 
Relative output (OdB = 1mV/cm/sec). . . . . . . . . . . . - 2dB 
Subjective sound quality ............................ good 
Recommended loading: 47K ohms plus 27 5 pF tested at 250 pF 
Recommended arm mass . . . . . . . . . . . . . . . . . . 6-18g 
Recommended arm damping .............. would be helpful 
Induced hum level ............................. very good 
Stylus type ........ detachable, shank mount 'elliptical' spec. 

8x1S,.m 
F1msh and alignment ............ good finish and alignment 
T1p geometry ....... 7.5 x 1S,.m, but of pseudo-elliptical form, 

51• cone angle 
HF resonance (tip mass/vinyl) ....................... 2 6kHz 
Frequency response, wldeband ( 30Hz-20kHz) + 1.5dB, -1.5dB 
Frequency response, midband (100Hz-5kHz) ... + 0.5dB, -1dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 29dB, 30dB, 2 5dB 
Channel difference, 1kHz, 10kHz ....... . ..... 0.8dB, 0.6dB 
Trackabllity, 300Hz vertical + 1 2dB .................... 1.0g 
Trackabllity, 300Hz lateral + 1 5dB ..................... 1.3g 
Trackability, 300Hz lateral + 18dB ('Supertrack'). . .. 1.8g 
Distortion, 300Hz vertical + 6dB . . . . . . . . . . . . . . . . . . 1.8% 
Distortion, 300Hz lateral + 9dB ..................... 0.28% 
High frequency waveform quality ................ fairly good 
Mid band intermodulation (1kHz+ 1.5kHz 24cm/sec) ..... 2.8% 
HF intermodulatlon (pulsed 10kHz, 24cm/sec peak) ..... 1.5% 
Pink noise intermodulation, 

1 2kHz, 1 6kHz, 20kHz ... ,.............. . 1.5%, 6%,9% 
Typical purchase price inc VAT ... . 1:30 when rev1ewed, now 
_w..so__ 
Replacement stylus cost me vAr .................... £2 5.44 
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HW International Ltd, �-5-Eden Grove, London N r BEQ 
Tel 01-609 0293 
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Supplied to Hi-Fi Choice just in time for the 
complete auditioning and an emergency lab 
test the brand new V represents a major effort 
on the part of Shure to recapture a larger share 
of the 'quality' market. With a tip resonance at 
38kHz (our estimate), moving mass has been 
reduced compared with the V15 IV by the use 
of a special 'thinwall' beryllium cantilever and 
smaller stone, the latter hyperelliptical but 
with improved 'Masar' polish over the contact 
region. Measuring 5 x 1B!;m, the tip rated as a 
good-quality true elliptical. 

A medium-compliance design, the V15 V 
obviates need for a low mass arm or for arm 
damping by the inbuilt stabiliser, similar to 
that used on the IV. The cartridge is claimed to 
be free from electrical loading effects, but this 
was not wholly true as may be seen from the 
response graphs. The trend was very flat to 
10kHz, above which a significant rolloff 
occurred with a capacitance of 450pF. Using 
150pF, the fall was more gentle but com
menced at 5kHz, this clearly in agreement with 
the rounded squarewave response. The very 
good separation was maintained right across 
the band, along with the channel balance. As 
might be expected from past masters of the 
craft, the trackability and the complementary 
distortion results were very fine. 

Auditioning using 300pF placed the V in the 
'very good' category. Dynamics were well 
portrayed with a good sense of ambience and 
depth. lt was highly controlled as well as 
secure, with consistently low surface noise, 
while instrumental detail and articulation were 
very good, with an absence of the traditional 
moving-magnet mid hardness. Slightly dulled 
in the treble, the V also lacked a touch of 
power and depth in the bass but neither aspect 
was considered serious. Its slight lack of 
precision and transparency was well coun
tered by an easy, relaxed confidence, and it 
carries a firm recommendation. 

Cartridge type and weight ............. moving magnet, 6.5g 
Estimated dynamic compliance at 10Hz 27cu(x 10-•cm/dyne) 

E�e
r�i���a���7�o{�:f �-r� to 1.2 5g ......... tested at 1.1g 

(Mission 774, 5.5g me+ cart) ............. + 11dB at 9.0Hz 
Sensitivity at 1kHz . . . . . . . . . . . . . . . . .0.71mV/cm/sec 
Relative output (OdB = 1 mV/cm/sec) .................. - 3dB 
Subjective sound quality ........................ very good 
Recommended loading: 47kohms plus 2 50pF . tested at 150pF 
Recommended arm mass ........................... 4·14g 
Recommended arm damping .................. not required 
Cartridge coil resistance/inductance ....... 9 50ohms, 3 30mH 
Induced hum level ............................. very good 
Stylus type detachable, naked,' Hyper Elliptical' spec, 5 x 38�m 
Finish and alignment ......... both good, improved polish on 

contact radii 
Tip geometry ........... 5 x 1S,.m, very well shaped elliptical 
HF resonance (tip mass/vinyl) ............ estimated 38.5kHz 
Frequency response, wideband ( 30Hz-20kHz) .. + 0.2dB, - 3dB 
Frequency response, midband (100Hz-5kHz) . + 0.2dB, - 0.6dB 
Stereo separation, 100Hz, 1kHz, 10kHz ..... 28dB, 31dB, 28dB 
Channel difference, 1kHz, 10kHz ............... 0.2dB, 0.2dB 
Trackability, 300Hz vertical + 1 2dB .................... 0.6g 
Trackability, 300Hz lateral + 1 5dB ..................... 0.6g 
Trackability, 300Hz lateral + 18dB ('Supertrack') ......... 1.0g 
Distortion, 300Hz vertical + 6dB ..................... 2.2% 
Distortion, 300Hz lateral + 9dB ..................... 0.38% 
High frequency waveform quality ..................... good 
Mid band intermodulation (1kHz+ 1.5kHz 24cm/sec) ..... 3.0% 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) .... 0.3 5% 
Pink noise lntermodulation, 

1 2kHz, 1 6kHz, 20kHz ................... 1.0%, 2.2%,4.8% 
Typicalprice (inc VAT).. .. ...... £125when reviewed. now 1:160 
Replacement stylus cost inc VAT . ....... . .............. ........... C 13 
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The 901 is reviewed here in its latest form with 
the 'vital' stylus. Although in the past it has 
been regarded as the 'weaker brother' of the 
range, the results from the tests on our latest 
samples suggest that its performance now 
surpasses that of the 900. Representing the 
high output version of the 900, the expression 
'high output' relates only to moving coil 
designs, and a fairly sensitive preamplifier 
(minimum 2mV sensitivity) will be required for 
full amplification. 

The stylus achieved the same exemplary 
standard as the other Supexes, while the 
frequency response dip was held to just 1dB, 
and the treble lift to + 2dB. A well-damped tip 
mass resonance is indicated by the minimal 
leading edge ringing on the squarewave, the 
clearly displayed cutter ringing merely 
demonstrating the cartridge's wide bandwidth. 
Stereo separation was outstanding and free of 
the 7kHz problem associated with low output 
Supexes, and at a recommended 2g downforce 
it almost managed the 'Supertrack', and held 
on throughout all the other tests, although the 
mid intermodulation was not far from failure. 

Rated 'very good' on the 11Sten1119 tests, 
family similarities with the 900 were clear -
the rich down-tilted balance lending a 
'weighty' impression (see also Koetsu). Stereo 
imaging was notably transparent with fine 
depth and precision, and despite the 'laid 
back' balance, detail was well presented with 
surface noise and clicks subdued. A hint of 
coarseness was however apparent on difficult 
end-of-side passages, and the extreme treble 
could sound a little thin and wispy. 

The first sample of the 901 received 
exhibited poor channel balance - not an 
uncommon fault with the high output movif!.g
coil models - and was rejected accoramg1y. 
But its relatively high price, and on the 
assumption that good 901s achieve the 
standards set by the second sample tested 
above, the cartridge is clearly worthy of 
recommendation; its versatile electrical and 

physical compatibility represent strong points 
in it!l favour. 
Cartridge type and mass ........ high output moving coil, 9.�g 
Estimated dynamic compliance at 10Hz 12cu( x 10 -•cm/dyne) 
Specified down force: range 2 .0g to 2.5g ....... . tested at 2.2g 
LF resonance in test arm 

(SME 111,6g me + cart) ............ .. +11dB at 12.5Hz 
Sensitivity at 1kHz ...... . .. .. .... .. .. ... .. 0.33mV/cm/sec 
Relative output (OdB = 1 mV/cm/sec) ................ - 8.5dB 
Subjective sound quality . . . . . . ...... .......... very good 
Recommended loading . . . . . . . . 4 7Kohms plus uncritical pF 
Recommended arm mass . . . . . ............. ..... 12-20g 
Recommended arm damping ... ......... ... ...... marginal 
Cartridge coil resistance/inductance .. 80 ohms, negligible mH 
Induced hum level . . . . . . .............. very good 
Stylus type and spec .. fixed, naked, oriented, 'super elliptical', 

spec 8x 2�m 
Finish and alignment ..... .... .............. both excellent 
Tip geometry ....... exemplary true swept elliptical, 7 x 2�m 
HF resonance (tip mass/vinyl) ........ . ....... . above 40kHz 
Frequency response 30Hz-20kHz . . ... .... ... .... + 2, -1dB 
Frequency response 100Hz- 5kHz ..................... ±1dB 
Stereo separation, 100Hz, 1kHz, 10kHz .... 31dB, 40dB, 34dB 
Channel difference at 1kHz, 10kHz ............ 0 .8dB, 0.9 5dB 
Trackability 300Hz lateral ±1 5dB,. .1 .8g 
Trackability 300Hz vertical ±12dB . . . . . . . . . . . . . . . 1.2g 

�i����?��t�gg���\���a� �J�dBCSupertrack') 
.....

.
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Distortion 300Hz vertical + 6dB . . . ...... .... .. . 1.8% 
High frequency waveform quality .............. .. fairly good 
Mid band intermodulation (1kHz+ 1 .5kHz 24cm/sec) .... 1 .4% 
HF intermodulation, pulsed 10kHz, 24cm/sec peak ..... 0.22% 
Pink Noise intermodulation, 

12kHz, 16kHz. 20kHz... . .. ... . ... . 0.71 %. 2.0%. 4.0% 
Typical price (inc VAT) . .. ............ £125when reviewed, now£139 
Replacement stylus cost inc VAT 
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REVISED AND REPRINTED 

Supex SD900EV Super 
Russ Andrews Turntable Accessories, Edge Bank House, Skelsmergh, Kendal LAB 9AS 
Tel (053 983) 247 

lt now seems likely that the Supex designs 
may have gone through a 'sticky patch' some 
time a couple of yea�s back, accounting for the 
problems Choice encountered in reviewing 
both the 900 and 901. Happily these difficulties 
appear to have been overcome, as the quality 
of the 900 models submitted this time was 
comparable with the superior performance of 
the original 'classic' sample of several years 
ago. A low compliance moving-coil design, the 
900E is suited to medium-high mass arms, and 
slight damping could be beneficial. A superb 
naked oriented elliptical diamond was fitted, 
comprising a true swept-radius stone of 
effective contact 7 x 20J1m, ·the latter not 
unrealistic at a typical 2g downforce. 

The very low effective tip mass was reflected 
by the HF resonance, which was estimated to 
lie above 45kHz. The midrange droop in 
frequency response was some 1.5dB, with the 
subjectively 'rich' balance corresponding to 
the gently rising response below 1kHz. The 
inevitable rise at 20kHz was held to + 2.5dB, 
with fine channel balance, and with the 
exception of the 'glitch' at 7-8kHz 
(characteristic of low output Supex designs) 
the separation was very good. In common with 
many other cartridges, the 'Supertrack' and 
midband intermodulation sections both gave 
trouble. 

On the revised rating system the SD900 
scored 'very good' on sound quality (in relative 
terms this does represent a slight down
grading from the previous 'excellent'). While 
still showing its firm, stable character with 
very good stereo imaging and attendant depth, 
the balance tended to an 'overrich' quality 
which enhanced the bass at the expense of the 
mid/treble detail, and occasionally 'fizzy' 
effects were also noted in the extreme treble. 

The costly 900, tor so long a reference 
standard amongst moving-coils, continues to 
be a top flight cartridge, but is now somewhat 
eclipsed by its close relative the Asak. 

Cartridge type and mass ........ .. low output moving coil, 9g 
Estimated dynamic compliance at 10Hz 11 cu( x 10 -•cm/dyne) 
Specified down force: range 2g to 2.5g ........... tested at 2g 
LF resonance in test arm 

(SME 111,6g me + cart)....... . ....... +12dB at 13Hz 
Sensitivity at 1kHz ....... .... (0.96mV alone) 1.2mV/cm/sec· 
Relative output (OdB = 1mV/cm/sec) ... (-24.5 alone) + 0.2dB' 
Subjective sound quality ........................ very good 
Recommended loading ....... 20- 500 ohms plus uncritical pF 
Recommended arm mass . . . . . . . . ........ .... 12-20g 
Recommended arm damping ..................... marginal 
Cartridge coil resistance/inductance . 3.5 ohms, negli�ible mH 
Induced hum level .............. ............... fairly good 
Stylus type and spec ...... .. fixed, naked, oriented, elliptical, 

spec 8 x 20xm 
Finish and alignment ... .................... both excellent 
Tip geometry ............. exemplary true elliptical, 7 x 20�m 
HF resonance (tip mass/vinyl). .  . ...... + 12dB at 74 5kHz 
Frequency response 30Hz-20kHz . ............ -1.5, + 2 .5dB 
Frequency response 100Hz-5kHz .................... 1 .5dB 
Stereo separation, 100Hz, 1kHz, 10kHz .... 26dB, >40dB, 20dB 
Channel difference at 1kHz, 10kHz ............. 0.1dB, 0.1dB 
Trackability 300Hz lateral ±1 5dB ............ .......... 1.8g 
Trackability 300Hz vertical ±12dB ..................... 1 .0g 
Trackability 300Hz lateral + 1 8dB ('Supertrack') ...... ... 2.6g, 
Distortion 300Hz lateral + 9dB .. ..................... 0.6 %  
Distortion 300Hz vertical + 6dB . . . . . ................ 2.0% 
High frequency waveform quality . . .. . .......... fair 
Mid band intermodulation 

(1kHz + 1.5kHz 24cm/sec) . . . . . . ............. 3. 7% 
HF intermodulation, pulsed 10kHz, 24cm/sec peak ..... 0.33% 
Pink Noise intermodulation, 

12kHz, 16kHz, 20kHz. . .... �%,_2.2'/� 5.0% 
Typical selling price inc VAT . .. .............................. £165 
Replacement stylus cost inc VAT ...... .................... ... ... ........... C..1Z4 
• assuming 26dB step up 
+10 
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Condor Electronics Ltd, Wood man Works, 204 Dunsford Road, London SW19 SDR 
Tel 01-947 9511 

A modestly priced, Dutch-made moving coil 
from Tenorel, the '10 does not require a head 
amplifier. lt has a moderate compliance, suited 
to many low-to-medium mass arms, for which 
damping is not required. The stylus was a well 
finished and shaped, shank-mounted elliptical, 
quite good for the price and possessing 
sensible geometry. 

Overall the frequency response met tight 
±1dB limits with excellent balance and quite 
good separation, especially at high frequen
cies. The overall frequency balance was 
however slightly 'rich', a common moving coil 
effeot, but this cartridge's main area of 
weakness was its moderate trackability, the 
degree of internal overdamping necessitating 
2.4g to negotiate the 'Supertrack' section. 1t 
must however be conceded that other taxing 
sections were handled pretty well at the 1.8g 
test downforce, although noise intermodu· 
lation distortion was a little high at 20kHz. The 
squarewave confirmed the response downtilt 
and also the essentially smooth, wideband 
characteristic. 

Subjectively the TMC10 rated as 'good' 
which was encouraging. The presentation was 
a trifle flat in depth but at the same time it was 
open, and neutrally balanced with good detail 
and consistent from bass to mid. On occasion 
the treble was a little hard with some emphasis 
on strings but this was well controlled and in 
view of its price, this new Tenorel clearly 
justifies admission into the 'Best Buy' 
category. 

Cartridge type and weight _ _ _ _ high output moving coil, 6.5g 
Estimated dynamic compliance at 10Hz 20cu( x 10 -•cm/dyne) 
Specified down force: 1.4 to 1.8g _ _ _ _ _ _ _ _ _ _ _ _ _ _  tested at 1.8g 
LF resonance in test arm 

( Mission 774, 5.5g me+ cart) __ .. _ . . . .  _ . . . .  _ + 6dB at 10Hz 
Sensitivity at 1kHz __ . _ ............... approx 0.6mV/cm/sec 
Relative output (OdB = 1mV/cm/sec). _ _  . _ _ _  . .  _ _ _  . . ___ . -4dB 

Subjective sound quality _ _ . _____ . _ _ _ _  . .  _ _  . .  _ . _ .. good 
Recommended loading_ . _ . _ _  . . . . . . _ _  • _ _ 47kohms plus 
Recommended arm mass __ .. ___ . • . . .  _ . _ _ . _ _ _ _  . .  _ _ _  4- 12g 
Recommended arm damping . none required 
Cartridge coil resistance _ _  . _ _ _ .. ___ .. __ 120ohms 
Induced hum level . _ . ____ . _ _  . _ _ _ _ _  . _ . _ _  . ___ . ____ .. _good 
Stylus type . . . _ _  ... ___ ... _ . _ . _fixed, shank mount, elliptical 
Finish and alignment _._. _ _ _  ... _._ both good, 5 5' cone angle 
Tip geometry .... 6 x 1S,.m, well shaped, well finished elliptical 
HF resonance (tip mass/vinyl) .. _ _ _ _  . .  _ ... _ ... around 40kHz 
Frequency response, wideband (30Hz-20kHz) ... + 1dB, -1dB 
Frequency response, midband ( 100Hz-5kHz) .... + 1dB, -1dB 
Stereo separation, 100Hz, 1kHz, 10kHz ____ .27dB,26dB,22dB 
Channel difference, 1kHz, 10kHz ............... 0.2dB, 0.1dB 
Trackability,300Hz vertical + 12dB . . .. . ... _ .  . 1.0g 
Trackability,300Hz lateral + 1 5dB . ________ . ____ . _ .  _ ... 1.8g 
Trackability, 300Hz lateral + 1 8dB ( 'Supertrack') _ _ .. _ 2.4g 
Distortion, 300Hz vertical + 6dB .. _ _ _  . . .  _ _ _  . . . .  _ .. _ . _ 2.5% 
Distortion, 300Hz lateral + 9dB _ _ . _ _ _  . _. _. _ _  . . .  _ . .  _ .. 0.4% 
High frequency waveform quality . . ______ . _ _ _ _  . _ _ _ _  ._fair 
Midband intermodulation ( 1kHz+ 1.5kHz 24cm/sec) . _ 2.8% 

HF intermodulation (pulsed 10kHz, 24cm/sec peak) . 0.6% 
Pink noise intermodulation, 

12kHz, 16kHz, 20kHz _. ___ ._.___ _ _ _ _  .. 1.2%, 1.8%, 8% 
Typical selling price inc VAT . ___ . _ . •  _ .  _ _  . . .  _ ... . ...... £40 
Replacement stylus cost inc VAT _ _ _  . _ . .  _ _ _ _ _ _ _  . _ _ _ _  . _ _  £20 
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Zenn 
Tapehand Ltd, Unit 3, 68 Windmill Road, Croydon, Surrey CRO 2XP 

Tel 01-684 0014 

This black-bodied moving-coil resembles a 
slimmed-down Asak, but differs from that 
cartridge in its use of a solid boron cantilever 
and pure silver coil windings - although the 
latter feature has not been proved to bene
ficially affect sound quality .. Of line speci
fication, the oriented naked stone tended to an 
elliptical shape but was well shaped and 
polished with a largish scanning radius of 
7.5�-tm. Compliance was sensible at 15cu, and 
the cartridge is thus suited to a number of 
good arms. Arm damping is not required. 

No data was supplied with the review 
sample, but the design is clearly a low 
impedance type. A suitable test downforce 
was found to be 1.9g. The graph showed very 
good and consistent channel separation with a 
highly uniform response to 8kHz, beyond 
which the output rose to + 4dB at 20kHz, 
which is more than I would like. Even so, the 
design was a good one, returning impressive 
results for distortion, while trackability was 
also good, only just failing the highest level 
Supertrack. With a tip mass resonance well 
controlled at about 38kHz, the squarewave 
overshoot simply reflected the rising treble 
response and was otherwise good. 

Subjectively, the sound was affected by the 
treble lift though not as much as expected and 
a very good rating was achieved. Occasionally 
sibilant and brash, the bass was firm, with the 
stereo stable and deep, demonstrating fine 
clarity. A candidate for treble cut, the Zenn 
could nonetheless work well in many good 
systems. 

Cartridge type and weight ___ . __ .low output moving coil, 4.6g 
Estimated dynamic compliance at 10Hz 1 5cu( x 10-•cm/dyne) 
Specified down force: none _ _ _ ... ____ ...... tested at 1.9g 
LF resonance in test arm 

(Mission 774, 5.5g me+ cart) _ ...... _. __ . _ + 6dB at 12.5Hz 
Sensitivity at 1kHz . _. _ .......... _ _ _ __ .. 0.04mV/cm/sec 
Relative output (OdB = 1mV/cm/sec) . . . ..... ____ - 26.5dB 
Subjective sound quality _ .. _ . . . __ . •  _ _ _ _ __ very good 
Recommended loading: _ _ _ . _ _ _ _  . _ _  . . .  _ .  _ .  ___ 10·100 ohms 
Recommended arm mass .................. ________ . 6-1 5g 
Recommended arm damping _ _  .. __ ... _ . . ... none required 
Induced hum level_ .. _ . _ .. _ . _ . . ________ fairly good 
Stylus type _ _  .. ___ .. _ . naked, oriented, line type, fixed stylus 
Finish and alignment _ _  .. _. very good for both, 5 5' cone angle 
Tip geometry _ . ____ 6.3 x 19�m fine shape, tending to elliptical 
HF resonance (tip mass/vinyl) _ .......... estimated at 3 8kHz 
Frequency response, wideband (30Hz-20kHz) + 3.5dB, - 0.6d8 
Frequency response, mid band (100Hz- 5kHz) . + 0.6d8, - 0.6d8 
Stereo separation, 100Hz, 1kHz, 10kHz . ___ .29d8, 36d8, 27d8 
Channel difference, 1kHz, 10kHz ............... 0.2dB, 0.6d8 
Trackability, 300Hz vertical + 12d8 ... __ . ______________ 1.1g 
Trackability, 300Hz lateral + 1 5d8 _ _ _ . _ _ _ _ _  .... 1.5g 
Trackabiiity,300Hz lateral +1 8dB ('Supertrack') _______ .2.2g 
Distortion, 300Hz vertical +6d8 . _____ . _. _____ . ___ . _ . 1.8% 
Distortion, 300Hz lateral + 9d8 . :. . . . . . . _________ 0.26% 
High frequency waveform quality ..... _. _____ . ___ fairly good 
Mid band intermodulation (1kHz+ 1.5kHz 24cm/sec) _. _ .  _ 1.6% 
HF intermodulation (pulsed 10kHz, 24cm/sec peak) _. _ .. 1.2% 
Pink noise intermodulation, 

12kHz, 16kHz, 20kHz. ____ . __ . _ ..... _ .. _ . 1.6%,4%,6% 
Typical selling price inc VAT _ .. ___ . _ _  . .  _ _ . _ ... _ .. _ £ 170 
Replacement stylus cost inc VAT . . . . . • . . . . ......... £ 136 
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"IF ONLY I'D TAKEN SUBJECTIVE 
AUDIO'S ADVICE IN THE FIRST PLACE, . 
I WOULDN'T BE HAVING TO PLOUGH 
MY WAY THROUGH THESE DAMN 
REVIEWS ...... . 

IMPORTED BY ABSOLUTE SOUNDS LTD, THIS 
STUNNING EQUIPMENT IS A V AILABLE FOR 
AUDITION AT THEIR MOST PRESTIGIOUS 
RETAILER. 

KOETSU, AUDIO RESEARCH AND KRELL, 
MAKERS OF THE WORLD'S FINEST 
CARTRIDGES 
AND AMPLIFIERS - BAR NONE. 

SUBJECTIVE AUDIO LTD. 

Where professionalism comes as standard ...... . 
2-4 Camden High Street; London NW1 OJH Tel (01) 387 8281 





AMPLIFIERS 

lt is now twenty years since the deve
lopment of the transistor finally made 
mass production of amplifiers poss
ible. Since then, year after year, 
amplifiers have offered lower and 
lower specified distortion with higher 
and higher power output. In relative 
terms amplifier power has never 
been cheaper. However the demands 
on power from digitally recorded 
material are making higher powered 
amps a necessity. 

The amplifier can be looked on as 
the core of any hi-fi system. lt deals 
with all sources of musical signals, re
routes, switches, modifies and ampli
fies these input signals for final output 
to drive the loudspeakers. 

Any hi-fi amplifier consists essen
tially of several stages. The principle 
division is between those parts of the 
integrated (or pre/main) amplifier 
concerned with signal handling and 
those parts of the amplifier con
cerned with driving the loudspeakers. 
When separately boxed, these two 
parts of the amp are called the pre
amp (or sometimes control amplifier) 
and the power amp (or sometimes 
main amplifier). Additional stabilised 
power supply boxes for pre-am ps and 
some power amps can be seen among 
the more exotic equipment on test. 

Pre-amp basics 
The pre-amp is expected to accept 
electrical signals at low level from a 
range of signal sources, and to 
amplify them sufficiently to drive the 
power amp stages. 

The signals produced by cassette 
decks, tuners and Compact Disc 
players are all of roughly similar level 
(nominally 150mV, known as 'line' 
level), so generally 'tape', 'tuner' and 
'anx/CD' inputs have similar charac
teristics. Separate, more sensitive 
inputs are needed to accept the 
much lower level signals produced by 
phono cartridges- typically 2.5mV 
(magnetic) or 0.25mV (moving coil). 
The line level inputs require no equal
isation and in many of the best designs 
are merely fed straight to the volume 
control. 

Cartridge equalisation 
In order to cut bass frequencies on a 
record, without the sheer size of the 
bass modulations taking over half the 

-"disc and resulting in short playing 
times, the bass frequencies are 
reduced in level during cutting. The 
treble frequencies, on the other hand, 
are represented by very small groove 
modulations and could easily get 
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'lost' in the grain of the vinyl; so these 
are boosted during cutting to over
come surface noise. All records have 
this bass-weak/treble-rich signal cut 
onto them. The pickup cartridge faith
fully translates this signal and the 
preamplifier's job is to restore it to a 
'flat' neutral state by 'equalising' the 
signal, that is, introducing the inverse 
amount of cut and boost. The pre
amp boosts the bass and cuts the tre
ble to restore a flat response. The 
international standard for this equal
isation was laid down by a body 
known as the RIAA, which has be
come the name applied to phono 
stage equalisation. Our tests pay 
particular attention to the accuracy 
with which this is carried out. 

Both line and phono level inputs 
are fed to the tone control section of 
the pre-amp. This may offer simple 
treble and bass controls or more 
sophisticated controls to 'tilt' the fre
quency response; or a graphic 
equaliser with five, maybe ten bands. 
In our experience very few tone con
trols offer anything of lasting high
fidelity worth and many so-called 
'audiophile' designs omit them al
together. Some rare designs allow 
subtle control however (the Quad 
and Audiolab designs spring to mind 
here). 

Tape recording 
Tape decks need to 'talk' two ways 
with the pre-amp, to record signals 
from disc, radio or other source and to 
return recorded signals into the pre
amp for playback. Some amplifiers 
have record and playback sockets for 
only one tape deck, while others offer 
full connections for two decks. Some 
decks have switches to allow you to 
dub from 'Tape 2' to 'Tape 1 ' as well as 
the other way round.Some amplifiers 
have 'record out' sockets to allow the 
tape deck to record any input without 
that input necessarily having to be 
monitored; in other words, you can 
record discs while listening to the 
radio. 

Confusion has been fostered in the 
past by the existence of two stan
dardsof connection,one to DIN spec
ifications (European) and one con
forming to Japanese and American 
market standards using RCA 'phono' 
sockets. The specifications involve 
different levels, headrooms and 
matching impedances as well as 
physically incompatible plugs. 
Further confusion is caused by UK 
manufacturers' use of DIN sockets 
carrying 'phono levels and impedan-

ces! Virtually all hi-fi cassette deck 
manufacturers have now given up fit
ting DIN sockets, which is just as well 
as these were often of poor perfor
mance and not to DIN specification 
either. The rule is that most tape 
machines work best through their 
phono sockets so use those if you 
can. Most current British amps, then, 
can be connected to tape decks via a 
Dl N-to-four-phono-plugs lead, with 
no problems. On older equipment 
use phono-to-phono or DIN-to-DIN 
connections except where DIN is a 
disguised ph ono and then avoid con
necting phono outputs to DIN inputs 
and DIN outputs to phono inputs. A 
tape deck with a level control can 
often solve any sen.>itivity problems 
at a stroke. 

Power amplifiers 
The power amp's task is to handle the 
complex music signal from the pre
amp and to step up its voltage to a suf
ficient level to enable the attendant 
current to drive the loudspeakers. 
The problem is that the relationship 
between voltage and current is 
defined by the load presented by the 
louspeaker. No loudspeaker offers a 
simple resistive load of 8ohms in 
actual use, and the interaction 
between amplifiers and speakers is 
very complicated once musical 
signals are involved. Our tests look at 
the power amplifier's capability of 
driving power into real loads(reactive 
and low impedance) rather than test 
bench loads. 

Other models worth considering 
Models rated as worth considering 
were headed by the trusty A&R Cam
bridge A60 (£199), a well-equipped, 
versatile and established UK design. 
The Fisher CA2 7 5 (£ 180) was found 
to have a remarkably high output 
power and a generally satisfactory 
overall standards. The Sony TA
AX500 provided similar versatility to 
the recommended Luxman L230 but 
achieved lower sonic attainment 
The Quad 34/405-2 (£500) proved 
to be a versatile pre/power combina
tion (no head phone socket) of excep
tionally fine build quality and 
appearance with respectable son ics. 
The Tandberg 3012 (£530) proved 
itself a powerful high quality inte
grated design with comprehensive 
facilities and convenient operation. 
Low-priced product which on our 
tests rated worthy of consideration 
included theAkai AMU-3(£1 09) and 
the Technics SU-V 303 (£129). 
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AMPLIFIER BUYER'S CHECKLIST 

If tone controls and filters are 
fitted, do they operate in a 
useful fashion rather than 
being mere effects generators? 
Can they be switched out of 
circuit or set to a flat position 
to render them inaudible during 
normal use? 

If you want to use a moving 
coil cartridge, a built-in 'MC' 
input will in most cases sound 
better and cost less than 'add-
on' devices. 

Is the head phone socket 
capable of driving your 
headphones? 

Check that the amplifier has 
the tape dubbing facilities you 
need. Can you monitor one 
source while dubbing another? 

Can the capacitive and 
resistive load on the magnetic 
cartridge be altered to achieve 
the best response? Some 
amplifiers providing switching, 
others for the insertion of a 
fexed level resistor or 
capacitor 

Are the tape facilities sufficient 
for present and future needs? 
Do any DIN sockets provided 
carry Dl N voltages and 
impedance or are they phono 
level signals in disguise? 

Is the moving coil input 
sensitivity suitable for use with 
the intended cartridge or will 
noise or gain problems arise? 

A split pre/main socket allows 
equalisers or other processing 
devices to be used between 
pre-amp power amp stages. If 
you are using the preamp to 
feed another power amp, make 
sure that this has protection 
from DC offset and is a 
suitable sensitivity match. If 
you are only using the power 
amp remember that the 
preamp in use must be of an 
appropriate output and must 
not have DC offset at the 
output if the power amp 
section of the amp is not 
capacitor coupled. Pre/main 
splitting opens up possibilities 
for bridging, active speaker 
operation and cost effective 
upgrading. 

The volume control should 
provide progressive control 
over level with your particular 
speakers. Check that left-to
right balance stays consistent 
at low volume, which indicates 
good quality components. 

The amplifier power rating 
should fall within the range 
quoted by the speaker 
manufacturer. Is the amplifier 
suited to driving the impedance 
or reactive load presented by 
the speakers? Are there 
enough speaker sockets? 



TO ALL HI-FI ENTHUSIASTS 

Severn Sound Studies Ltd 
Cleremont Hill. Shrewsbury. Tel: 57684 

Call in to audition our full range of 

HK • Teac • Trio 
JBL • Luxman • Mission 

Mordaunt-Short • Wharfedale 
Akroyd • Yamaha • Marantz 
Tannoy • Nagaoka • Ortofon 

Harman Kardon • Sugden 
Empire • DBX ADC 

SEVERN SOUND STUDIOS LTD 
CLAREMONT HILL· SHREWSBURY 
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A&lt HEAR HEAR 
CAMBRIDGE 

Listen to the superb C/SA 200 amplifier and Arcam I loudspeakers (not forget
ting the still excellent A60 and TZ I) in our single speaker demonstration room. 
We have full service facilities on the premises and offer comprehensive pre-sales 
setting up of turntables and all cassette decks. 
Selected items available from A&R, AKAI, AR, ARISTON, AUDIOLAB, 
AUDIO TECHNICA, BETER, BOSE, CLEARWATER, DENON, 
DUAL, GALE, ELANZ, GOLDRING, ERADO, HEYBROOK, KEF, 
LOGIC, MARANTZ, MAXELL, MERIDIAN, MICHELL, MISSION, 
MONITOR AUDIO, NAGAOKA, ONTOFON, PED, QUAD, 
REVOLVER, SANSUI, SENNHEISER, TDK, THORENS, SflURE, 
WHARFEDALE, Y AMAHA, etc. 

A 
� 

C200 Pre·Ampllfier 
SA200 Power Amplifier 

ALTERNATIVE 
AUDIO LTD. 
9S Hobs Moat Rd, 
Sollbull W. Midlands 892 8JL 
Sales: 021 742 0254 
Service: 021 742 0248 

A RC AMONE 
LOUDSPEAKERS 

1� AlTERnATIVE 

" AUDIO lTD. 

WE STOCK: AUDIO TECHNICA, DUAL, MICHELL PINK TRIANGLE, SME, STD, TECHNICS, THORENS, WALKER, ADC 
DENON, DYNAVECTOR, EMPIRE, GOLDRING, NAGAOKA, ORTOFON, OSAWA. PICKERING, SHURE, TECHNICS, 

TENOR EL, ZENN, MARANTZ, PIONEER, TANDBERG, REVOX, SUGDEN, ACOUSTIC RESEARCH, B & W, CASTLE, 
CELESTION, HARBETH, KEF, MONITOR AUDIO, MORDAUNT SHORT, QUAD, ROGERS, ROTEL, SONY, 

WHARFEDALE, AIWA, AKA I, HITACHI, JVC, NAKAMICHI, REVOX, TEAC, BEYER, ROSS, SENNHEISER, STAX. 
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N A&R Cambridge C200/SA200 

A&R Cambridge Ltd, Denny End Industrial Centre, Waterbeach, Cambridge CB5 9PB 
Tel (0223) 861550 

Tested mainly as an amplifier combination, the 
C200 pre-amplifier and SA200 power-amp were 
also assessed individually, with ratings given 
where appropriate. At over £600 the pair, the 
performance needs to be good, although it 
must be said that the price is fairly competitive 
for the power rating and facilities offered. 

The C200 is internally constructed on 
modular principles, allowing the user consid
erable flexibility as regards the number and 
type of input facilities; for example, multiple 
moving-coil inputs if so desired. In its standard 
form it provides disc mm and me, aux, tuner, 
and tape 1 and 2, with variable sensitivities 
and tape replay gain, plus a wide range of 
input loading possibilities. Most sockets are 
DIN, but the disc inputs are duplicated in 
phono. Bass and treble controls are also 
provided, and these circuits may be cancelled 
by the appropriate buttons. A treble filter, 
mono switch and headphone socket complete 
the facilities line up. 

The SA200 uses a generous toroidal 
transformer with separate rectifier/reservoir 
supplies for each channel, these kept physic
ally well apart within the strong steel chassis. 
The output is a direct-coupled quasi
complementary while the input is ac coupled 
with an ultra-sonic filter. Fast acting, the 
electronic protection has a generous operating 
area. 

While the preamplifier circuitry is quite 
conventional, with a mixture of many discrete 

plus some Integrated devices, much work has 
been done of late on component sound quality, 
and both the C200 and SA200 show that great 
care had been taken in both design and build. 

Sound quality 
Via moving-coil input the sound quality was 
reasonable, with pleasing dynamics, good 
bass and quite good detail. The treble was a 
trifle uncontrolled but this improved when we 
tried the moving magnet input. Here depth 
effects and stereo focus were promising and 
both detail and vocal articulation were 
advanced in quality. 

On digital programme the sound was on a 
large scale, with tuneful, musical quality, good 
tonal balance, decent bass plus an effective 
representation of depth and space. The SA200 
could be driven hard, producing high sound 
levels; 104dB into the adverse load was a fine 
result. 

These two units are now well matched in 
quality terms, and do not change their sub
jective ratings much if partnered by more 
costly models. 

Lab results 
While representing a matched combination, 
these two units are well designed and inte
grate quite satisfactorily with other equipment 
when required. Power output comfortably ex
ceeded specification, with a· good peak 
reading, this excellently maintained over the 

adverse load range despite measured peak 
current limits of ± 11 A. The latter figures are 
not representative of the unit's real power 
capacity, this confirmed in the listening tests. 

Harmonic and intermodulation distortions 
were moderate, with decent noise levels 
recorded via the tested inputs. Measured de 
output offset was satisfactory for both pre-and 
power amplifiers. Input overload margins were 
generous while channel separation was satis
factory, and channel balance was well 
maintained over the entire operating range. 
Sensitivities and input impedances were fine, 
though the auxiliary i"nput value was lower 
than usual at 14kohms. 

Disc equalisation was pretty accurate whilst 
the tone controls were usefully mild in action. 
The pre-amp is capable of driving long cables, 
and any other power amps, while the SA200 
also works well with other models of pre
amplifier. 

Conclusion 
While I must say that in the past I have re
served judgement on the original C200, this 
current model has demonstrated much im
proved transparency and in now a worthy per 
former offering great versatility. The SA200 
also commands respect as a powerful, neutral 
amplifier capable of satisfying dynamics and 
stereo depth at a realistic price. The technical 
performance is also good, with tolerance of 
awkward loads impressive, and the build qual
ity is high. Value considerations cannot be as 
relevant here as at lower price levels, but these 
two products have delivered a performance 
which merits inclusion in the 'recommended' 
category. 
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Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Pre· and power amplifier 

Power output 
Rated power into 8 ohms, maker's spe c ........ 100W( = 20dBW) 
Power output 20 Hz 1kHz 20kHz 
One channel, 8 ohm load. . ... 20.5dBW 20.7dBW 20.1dBW 
Both channels, 4 ohm load.. . ... 19.4dBW 19.9dBW 18.8dBW 
One channel, 2 ohms, pulsed. .19.7dBW 19.8dBW 19.0dBW 
Instantaneous pe ak curre nt. . + 11 A -11 A 

Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. . . . . . . . -80dB -81dB -76dB 
lntermodulation, 19/20kHz, rated power, aux input. . . - 76dB 
lntermodulation, 19/20kHz, at OdBW, disc (mm). . .. -77dB 
lntermodulation, 19/20kHz, at OdBW, disc (me) ......... - 70dB 

Noise 
Disc (mm) input (IHF, CCIR we ighted). 
Disc (me) input (IHF, CCIR we ighted). 
Aux/CD input (IHF, CCIR we ighted). 
Re sidual, unwe ighted (volume control at m in). 
DC output offse t. 
DC offset, pre-amp ..... . 

Input overload 20Hz 
36dB 
30dB 

>20dB 

1kHz 
35dB 
30dB 

>20dB 

. -76dB 

. -7 2dB 
-78dB 

... -70dB 
. 2 2 mV 

. 2 mV 

20kHz 
35dB 
30dB 

>20dB 

Disc (mm) input (IHF). 
Disc (me) input (IHF). 
AuxiCD input (IHF) .. 
Stereo separation 
Disc input. . . . . . . . . . -64dB - 6 2dB - 41dB 
Aux input. . . . . -67dB -63dB -41dB 
Output Impedance (damping) .... 0.04 ohm 0.04ohm 0.1 2 ohm 
Channel balance, disc, at 1kHz. .0.1dB 
Volume/balance tracking OdB - 20dB -60dB 
Aux input. . . . . . . . . . . . . OdB 0.2dB 0.2dB 
Input data socke t type se nsitivity loading 
Disc (mm) input. DIN/Phono 0.27mV 50kohms, var pF 
Disc (me) input. DIN/Phono 0.015mV 340 ohms, var nF 
Aux input. DIN 11.1 mV 14kohms, 170 pF 
Power amp. DIN/Phono 104mV 21 kohms, 110 pF 
Output, pre-amp (tape). . . . . . . . . . . . . . 8.9 V  max , 350ohms 
Disc equalisation error, 30Hz· 15kHz ........... + OdB, - 0.6dB 
Size (width, he ight, depth) ........ 43 x 30 x 5 cm, 43 x 34 x 10 cm 
Typical price inc VAT. . . . . . . . £ 275 , £350 
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Audiolab 8000A 
Cambridge Systems Technology Ltd, Roman Way Estate, Godmanchester, Huntingdon, 
Cambs PE18 9LN Tel (0480) 52521 

A brand new amplifier, the BOOOA is intended to 
be one of a new range of electronics designed 
by two UK engineers with an established track 
record in this field. lt is conservatively rated at 
50W per channel. 

In contrast to much UK equipment today, 
which is of 'straight line' design, the Audiolab 
does have tone controls; these are however 
said to be specifically designed to produce a 
negligible subtraction of sound quality. 
Comprehensively equipped, the input facilities 
are all in DIN, and include disc (mm and me), 
tape 1 and 2, _plus tuner and CDiaux. A proper 
'record out' selector matches the input selec
tor. Two sets of speakers can be used, with one 
permanently connected, the other switched, 
and the second pair partners the headphone 
socket. A small dealer modification provides 
for pre-amplpower amp use if this is required 
(note that in this mode the circuitry which 
prevents switch-on thumps does not operate). 

As well engineered internally as it is finished 
externally, the amplifer uses a large 250VA 
toroidal transformer specially mounted to re
duce mechanical hum. The output stages are 
high-current, direct-coupled complementary, 
with a de servo to rolloff the extreme subsonic 
response without need for the usual decoup
ling capacitor in the feedback loop. Full 
electronic protection is fitted and designed to 
allow adverse load drive. All discrete circuitry 
is employ ed, the me headamp a particularly 
careful design; in fact many of the design 
features are more commonly associated with 
more costly models. 

Sound quality 
This amplifier surprised all those who heard it. 
On moving-coil input the overall subjective 
rating was 'very good', which is miles ahead of 
the competition. Its character was highly neut
ral, if very slightly 'clinical', with an open, wide 
frequency range and very presentable bass, 
the latter offering power, precision and extens
ion. The midband was well defined, articulate 
and well focused while the stereo image 
showed decent depth and ambience. 

Via moving-magnet input a marginal im
provement of depth was noticed, while the 
treble remained slightly imperfect; here a hint 
of fuzziness and grain was still noted. 
However, the effect was a little sweeter than on 
moving-coil, with some further advance in 
treble quality and a touch more clarity. 

Via aux the sound remained very good, 
dominated by a fine transparency and with 
additional, admittedly minor, improvements in 
stereo staging, depth, bass power and detail. lt 
could get pretty loud, and sounded very toler
able into clipping, with 103dBA possible into 
the normal loudspeaker. A fine load tolerance 
was also evidenced by the 102dBA produced 
into the severe load. 

Lab results 
Specified at 50W (17dBW) the amplifier demon
strated a fine power bandwidth at 19dBW into 
8ohms. The 4ohm continuous delivery was 
also pretty good, while its ± 15A peak current 
capability was more than sufficient for the 
rated power. Peak level approached 100W per 

channel, at 19.8dBW, holding well into 4ohms 
at 18.6dB and still very strong at 18dBW, 
2ohms. 

Harmonic and particularly intermodulation 
distortions were at negligible levels, in a sense 
showing that high-linearity circuits are not in 
themselves a barriers to good sound quality. 
Noise levels were fine, and the de output off
sets negligible. Input overload levels were 
ample, and stereo separation up with the best 
in the issue, bar the special double-mono 
amplifier ty pes. Output impedance was low 
and channel balance very accurate, except at 
the lowest volume settings. Input sensitivities 
were sufficient for all classes of source, and 
the input characteristics were well defined. 
The mm disc characteristic can be changed via 
optional loading plugs. RIAA equalisation 
followed the IEC rolloff, hence the subsonic 
fall shown here, while the tone controls were 
suitably mild in action. The pre-amp output 
also offered a decent output level at low 
impedance for other power amplifiers. Subjec
tively, no significant change in some quality 
could be heard with the tone controls engaged. 

Conclusion 
If sold just as a pre-amplifier the BOOOA would 
get a good value for money rating, but as its 
power amplifier section is of comparably good 
quality, then the end result is a highly competi
tive unit. 

lt was accurate, powerful, load-tolerant, ver
satile and compatible and it also set an envi
able standard for sound quality. In our view 
this modestly priced but excellently built 
amplifier sets a new reference standard and 
easily achieves 'Best Buy' status. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm .output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Integrated amplifier 

Power output 
Rated power into Bohms, maker's spec . . ....... 50W( = 17dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Bohm load.. . ... 19.4dBW 19.5dBW 19.0dBW 
Both channels, 4ohm load ....... 17.2dBW 17.6dBW 17.0dBW 
One channel, 2ohms, pulsed ..... 17.8dBW 1B.OdBW 17.3dBW 
Instantaneous peak current. . . . . . + 15 A -15 A 

Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. . -83d8 -86dB -77d8 
lntermodulation, 19120kHz, rated power, aux input. . -85d8 
lntermodulation, 19120kHz, at OdBW, disc (mm). . ... -85dB 
lntermodulation, 19/20kHz, at OdBW, disc (me). . ..... -B OdB 

Noise 
Disc (mm) input (IHF, CCIR weighted) ................ -7 8dB 
Disc (me) input (IHF, CCIR weighted)...... . ......... -73dB 
Aux/CD input (IHF, CCIR w!ighted) ........ . . ....... -82d8 
Residual, unweighted (volume control at m in). . ....... -7 8d8 
DC output offset. .left 2mV, right 3mV 

Input over1oad 
Disc (mm) input (IHF). 
Disc (me) input (IHF) 
Aux/CD input (IHF). 

20Hz 
29 d8 
26d8 

>20dB 

1kHz 
30dB 
26d8 

>20dB 

20kHz 
30dB 
26d8 

>20d8 

Stereo separation 
Disc input. - 90dB -72dB -50dB 
Aux input. -7BdB -77dB -56d8 

Output impedance (damping). . . 0.03ohm 0.04ohm 0.12ohm 
Channel balance, disc, at 1kHz........... . .. 0.04d8 
Volume/balance tracking OdB -20dB -BOdB 
Aux input. . 0.04dB O.OdB 3.6dB 

Input data socket type sensitivity loading 
Disc (mm) input.. DIN 0.3mV 47kohms, 35pF 
Disc (me) input. DIN 0.007mV 1 00ohms, 4.7nF 
Aux input. DIN 12mV 20kohms, 70pF 

Output, pre-amp (tape) . . ... 7.7V max , 600ohms 
Disc equalisation error, 30Hz-15kHz . +0.1dB, -2.2d8 
Size (width, height, depth) . . ...... 44.5 x 7.4 x 34cm 
Typical_ price inc VAT. . .......... £250 
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� Audio Research SP8 pre-amplifier 
Absolute Sounds Ltd, 42 Parkside, London SW19 
Tel 01-947 5047 
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Something of an audiophile legend, this US
made pre-amplifier is a valve (tube) design 
offering superb build quality . The design 
follows the purist school, and no tone controls 
or filters are provided, nor is there provision for 
a moving-coil input The highest output mov
ing-coils may however prove suitable for 
moderate listening levels, but if decently low 
input noise levels are required, then an 
external high quality pre-amp is essential. 

A large and imposing unit, the SP-8 is 
finished in silver aluminium, with large black 
handles. Input selection is from disc, tape, 
tuner plus aux 1 and 2 with all inputs via phono 
type sockets. 

Inside, the power supply is almost as com
plex as the amplifier section with de regulated 
lines to both the HT lines and to the valve 
heaters. Selected triodes are used throughout. 
The disc equalisation and input section com
prises a three-stage circuit with conventional 
series feedback RIAA. A similar circuits is 
adapted for line level use and feeds the output 
terminal. Very high quality coupling capacitors 
are used, and particular care has been taken 
over the power supply decoupling. Frequency 
responses are very wide and only top-class 
signal sources are suitable. 

Sound quality 
As 'reference' pre-amplifiers go, this was 
undoubtedly a very fine-sounding unit Equally 

good via aux or mm inputs, it was character
ised by a fine spatial effect, the sound stage 
full of ambience and depth, with a natural 
perspective. Stereo focusing was very good, 
the mid tonal balance exceptionally pure and 
natural, while the frequency extremes sounded 
firm, detailed and well controlled. Even the 
bass was very rewarding when compared with 
lesser products. The auxiliary socket trans
mitted PCM digital material with very little 
alteration, giving a very truthful result 

A suspicion arose concerning a possible 
mild aberration, though; the ambience effect 
was a touch excessive and we believe this was 
actually a function of the mild microphony 
exhibited by this and several other tubed 
designs. Also, the audible level of mechanical 
transformer hum was a minor source of irrit
ation, at least in my room, and a site well away 
from the listening position is therefore ad
vised. 

Lab results 
The sensitivities are those obtained with the 
unit as supplied but they may be halved to 
achieve a lower value by a small board change 
which can be carried out by the supplier. 

Harmonic distortions were very low, but the 
intermodulation result was poorer than expec
ted, particularly via disc, though not enough to 
cause concern. Signal-to-noise ratios were 
above average but not outstanding, but input 

overload margins were exemplary. Likewise, 
the output could exceed many tens of volts at 
a low distortion level: sufficient for any known 
power amplifier. 

Stereo separation was satisfactory via disc 
but suprisingly weak via auxiliary, here tending 
to compromise the high separation available 
on PCM programme. 

Channel balance was well-maintained 
across the volume control range, while the 
i n p u t  c h a r a c t e r i s t i c s  w e r e  s t a n d a r d .  
Components may be fitted o n  a board to adjust 
the disc input loading if so desired, with the 
RIAA proving to be very wide in bandwidth (ex
ceptionally so for a valve model), and giving an 
almost textbook accuracy. Turntable/arm/cart
ridge combinations giving excessive subsonic 
resonance output are to be avoided. 

Conclusion 
This is one of those products that demands to 
be auditioned at home as part of a good sys-

GENERAL DATA Pre-amplifier 
Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. _ , , _ _ _ _ -85dB -85dB -85dB 
lntermodulation, !9120kHz, rated power, aux input. _____ -75dB 
lntermodulation, !9120kHz, at OdBW, disc (mm). _______ -65dB 
Noise 
Disc (mm) input (IHF, CCIA weighted). ____ ._ . -77d8 
Disc (me) input (IHF, CC IA weighted)_ . . .......... _-dB 
Aux/CD input (IHF, CC IA weighted)- . . - . - - - . - -81dB 
Residual, unweighted (volume control at m in)_ . _ . ___ . __ -75d8 
DC offset, pre-amp. ___ . __ . ____ , , .left OmV, right OmV 
Input overload 20Hz 1kHz 20kHz 
Disc (mm) input (IHF). ____ .. 4 0dB 44dB 43dB 
Aux/CD input (IHF)......... >20d8 >20dB >20d8 
Stereo separation 
Disc input. . .... 
Aux input. 

-70dB -43dB 
-56dB -37d8 

Channel balance, disc, at 1kHz . ___ ,,.,,,, __ , _, __ ,, . 0.1dB 
Volumelbalance tracking OdB - 20dB -6 0dB 
Aux input. _ . _ _ 0.05dB 0.1dB 0.3dB 
Input data socket type sens1t1v1ty loading 
Disc (mm) input. ... , Phono 0.2mV 50kohms, var pF 
Aux input_ _ Phono 29mV 50kohms, 100pF 
Output, pre-amp (tape)_ . _ >20V max, 600ohms 
Disc equalisation error, 30Hz-15kHz._. . .. +0.1dB, -0.1dB 
Size (w1 dth, height, depth)_ . __ . ____ , _ 48 x 13.4 x 26cm 
Typical price inc VAT. _ .  _ .. £1400 

tern, and I believe that many of those who take 
this step will not return the SP-8 to their dealer. 
lt does possess certain minor irritations and 
also lacks an me input, but with this level of 
sound quality, price becomes a secondary con
sideration, and a recommendation is clearly 
indicated. 
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Disc input: RIAA equalisation accuracy 
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Burmester 785 pre-amplifier 
Automation Sciences Co, 58 Eton Avenue, London NW3 
Tel 01-435 8210 

·, 

Though the name is not widely known in the 
UK, the Burmester audiophile pre-amplifiers 
have been in production for some five years 
now, and are built in West Berlin. Minor 
improvements have been made over the years 
to maintain standards, and the designer aims 
to provide a very long and trouble free life for 
these units. Built to very high standards, the 
pre-amplifier may be obtained in three panel 
colours, namely mirror-finish brass or chrome 
as well as a more sober satin black. A 'straight
line' design, the 785 has no filters or other 
facilities; just moving-coil and moving-magnet 
disc, tuner and two tape inputs. Disc inputs are 
duplicated to allow the fitment of a variety of 
loading plugs to give many impedance and 
capacitance variations. 

Two gain adjustments are also possible for 
disc, via a subsidiary switch marked 1 or 5mV, 
and also 'level' controls on the front panel 
which are secondary to the main volume con
troL All sockets are phono types, apparently 
silver plated and slightly oversized externally, 
making for a very tight grip on the plugs. 

Internally, this unit, like the Musical Fidelity, 
is built using high quality integrated circuit 
amplifiers, carefully decoupled and employing 
first rate power supplies. Component quality is 
excellent, with the volume control hand built as 
a precision attenuator using discrete metal 
film resistors. The mains supply is filtered, and 
an earthed three core mains cable should be 

used to obtain the lowest noise levels. This 
versatile pre-amp is self-contained and should 
prove to be compatible with a number of super
ior quality power amplifiers. 

Sound quality 
lt proved hard to realistically separate the 
sonic achievement of the 785 from that of 
some of the finest pre-amps we tried. In fact, 
the tabulated 'excellent' rating is slightly 
generous, but only just 

A hallmark of the sound was its neutrality -
a general aura of accuracy and precision 
which inspired confidence. The bass was to a 
high standard being deep, articulate and well 
defined, while the treble was clear and open, 
and possessed a pleasant nature. The mid was 
evenly balanced, and free of hardness, with 
stereo images produced with good precision. 
Depth and ambience effects were also well 
reproduced. 

Another strong feature was its consistency 
of sound quality with no evident shortcomings 
via the wide range of inputs that were tried. 

Lab report 
The unit could produce more than ?V output 
from a source resistance of typically 100ohms, 
and will drive most known power amplifiers, 
including the difficult Electrocompaniets. 

Distortion levels were very low except via 
moving coil, and here the poorer figure is a 

function of the high gain setting used for test 
Likewise the disc overload margins were re
ferred to a maximum gain setting and im
proved to decent levels when the pre-amp 
overall gain is adjusted to suit the cartridge. 

Stereo separation was very high while chan
nel balance was excellent. The oufput was de 
coupled but had no unwanted offs'et, while 
sensitivities were in accord with the 
specification; the moving coil sensitivity, 
though, remains possibly too low for the 
lowest output models. 

Conclusion 
Demonstrably an audiophile product, the 785 
left me with an impression of enduring con
sistency. Although it is not strictly comparable 
with exotic pre-amps in the £1500 range and 
higher it nonetheless offers a very high 
standard of sound quality and has the 
advantage of being fully -self-contained. 
Compared with its serious competition the 785 
is fairly priced for its build quality, finish, ana 
compatibility and we found it partnered the 

GENERAL DATA Pre- amplifier 
Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at IV, 10kohms load.......... -87dB -98dB -85dB 
lntermodulation, !9120kHz, rated power, aux input >-BOdB 
lntermodulation, 19/20kHz, at OdBW, disc (mm).. .>-BOdB 
lntermodulation, 19/20kHz, at OdBW, disc (me) . . . . . . . • . -67dB 
Noise 
Disc (mm) input (IHF, CCIR weighted) ................ -72dB 
Disc (mC:) input (IHF, CCIR weighted)..... . .......... -67dB 
Aux!CD 1nput (IHF, CCIR we1ghted) . . . . . . . . . . . . • . . . . .  -96dB 
Residual, unweighted (volume control at m in). . . . .. -96dB 
DC offset, pre-amp .................................. 2mV 
Input overload 20Hz 
Disc (mm) input (IHF). . . . . . . . . . . 20dB 
Disc (me) input (IHF). . . . . . . 3dB 
Aux!CD input (IHF). . . . . . . . . . . . >20dB 

1kHz 
20dB 

3dB 
>20dB 

Stereo separation 
Disc input. . . . . . . . . . . . . . . . . . . -75dB -77dB 
Aux input . .. .. .. .. .. -8 4dB -7 4dB 
Channel balance, disc, at 1kHz .......... . 
Volume/balance tracking OdB -20dB 
Aux input. . . . . . . . . . . . . . OdB OdB 

OmV 
20d8 
3d8' 

>20dB 

-76dB 
- 49dB 

_ _  .O.tdB 
-60d8 

OdB 
Input data socket type sensitivity loading 
Disc (mm) input. Phone 2.40mV 50kohms, 50pF 
Disc (me) input. Phono 0.03mV 500ohms, 0.3nF 
Aux input.......... Phone 45.1mV 30kohms, 60pF 
Output, pre-amp . . . ......... 7. 73V max, 100ohms typical 
Disc equalisation error, 30Hz-15kHz. . _ _  + 0.35dB, -O.tdB 
SIZIII {Width, height, depth)............. . .... . 48 X 23 X 7cm 
Typical price inc VAT_ ....... _ ... _ ..... _ _ _  .. _ ....... £800 
Note: all results rei 500m V output 
'At max gain; improves to 26dB at min gain 

Krell KSA50 and Mission 777BU power amps 
well, although no doubt there are many other 
suitable combinations. Those interested in 
Burmester products should note the avail
ability of a new modular design in the not too 
distant future, this costing in the region of 
£700-£1300, based on sections of the £3500 808 
modeL In any case, the 785 is recommended. 
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Disc input: RIAA equalisation accuracy 
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"' Cambridge P35 
Cambridge Audio Research Ltd, Home Farm, Diddington, Huntingdon, Cambs PE18 1XU 
Tel (0480) 811811 

In traditional Cambridge Audio livery of silver 
and grey with solid wood end caps, the P35 is 
nonetheless a completely new design. A mod· 
erately-priced 35W integrated amplifier, it 
provides disc, tuner and CD inputs, with 
moving-magnet and moving-coil disc options 
selected via a rear switch. Bass and treble 
controls are also included, plus a mono button, 
with the headphone socket at the rear - a 
trifle inconvenient. 4mm sockets connect the 
speakers, while inputs are DIN, with the 
exception of the disc input, which has phono 
sockets. 

The review sample supplied by Cambridge 
initially was a prototype; the company did 
promise a production model to follow, but 
unfortunately were unable to deliver one 
before we went to press. Thus in fairness to all 
the 'official' products here included, a full 
approval, must be withheld, and the following 
findirigs are only provisional. 

Internal construction was clearly to proto· 
type level, using two main expoxy printed 
circuit boards. A decent-sized toroidal trans· 
former supplies the shared reservoirs, with the 
output direct coupled complementary, and the 
system non-inverting. Following a variable 
gain mm/me input buffer, the RIAA 
equalisation is performed in two stages; an 
input buffer feeds the passive tone controls 
leading to the power amplifier. The steel base
plate of the case itself forms the heatsink. 

Sound quality 
Slightly marred by some residual hum (which 
was better with a second sample we obtained), 
the design scored a commendable 'good' on 
the listening tests sessions. 

Via the auxiliary input the sound was 
smooth, even bland, with reasonable midband 
stereo focus and some good depth effects. 
Musical detail was to a high standard in the 
mid register, but the amplifier sounded less on 
control at the frequency extremes. 

Via disc some loss of detail and clarity were 
noted but the standard remained pretty good. 
Both bass and treble registers were above 
average and the midband particularly so, with 
the overall effect quite musical. The amp did 
not clip particularly well, and the adverse 
loading, while well-attempted in the sense of 
maintaining loudness, otherwise served to 
produce an effect of increasing 'thinness' and 
muddle. In fact, 1 OOdBA was possible on the 
difficult load, this improving to a decent 102dB 
with 8ohms. 

Lab results 
Rated at 15.5dBW, the second sample gave a 
generous 18.8dBW, which is heading towards 
80W per channel. Power bandwidth was fine at 
8ohms but more restricted at 4ohms. Peak 
power into 8ohms approached 100W (19.5dBW ) 
and held well into 4ohms, while at 2ohms, a 
reasonable 4dB overall loss occurred. Peak 

Acoustic Research, High Street, Houghton Regis, 
Beds LU5 5QJ Tel (0582) 603151 

current capacity was a generous ± 19A. 
Distortion was satisfactory, with the IM and 
the 20kHz results only average, but at lower 
levels the high frequency results improved 
greatly. 

Signal-to-noise ratios were good (second 
sample) and de offset satisfactory. All input 
overloads were ample while separation was 
fairly typical and could be improved via the 
auxiCD input. Output impedance was constant 
and moderate, while channel balance was 
good at higher levels but deteriorated at low 
volume settings. 

Moving-magnet sensitivity was lower than 
usual, and the moving-coil gain will not suit the 
lowest output models such as certain Ortofon 
models. Note that the mm and me resistances 
are the same at 47kohmsl150pF, while the aux 
input impedance is lower than usual at 
10kohms; however this should not cause prob
lems except possibly with older sources. 

Conclusion 
This visually attractive amplifier, if well built 
and well quality-control tested in production 
could be 'Best Buy' material. lt offers a clear, 
musical sound with a good performance stand
ard, while the technical results were most 
promising. lt was also generous as regards 
power and tolerant of adverse loading. How
ever, as the P35 was available only in prototype 
form at the time of writing, I must give it only a 
reserved recommendation. 

(Note: fortunately we were able to test a 
production sample just as we went to press, 
and this confirmed the 'Best Buy' rating for 
this model.) 
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Disc input: RIAA equalisation accuracy 

Update 
Since this review was first published, the 
P35 design has been adopted by Acous
tic Research, who intend to market it as 
'The AR Amplifier'. The AR version will be 
presented in walnut and may feature 
other revisions. 

GENERAL DATA In leg rated amplifier 
Power output 
Rated power into Sohms, maker's spec ....... 35W( = 15.5dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Sohm load. . .18.8 dBW 18.9dBW 18.9dBW 
Both channels, 4ohm load. . .15.5dBW 16.5dBW 14.4dBW 
One channel, 2ohms, pulsed .... 12.0'dBW 15.8dBW 14.0dBW 
Instantaneous peak current. + 19 A -19 A 
Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. . . . . . -70d8 -73<18 -65d8 
lntermodulation, 19120kf ;z, rated power, aux input ...... - 6 3dB 
lntermodulation, !9120kHz, at OdBW, disc (mm). . . . . . >-8 0dB 
lntermodulation, !9120kHz, at OdBW, disc (me) ........ >- BOdB 
Noise 
Disc (mm) input (IHF, CCIR weighted). 
Disc (me) input (IHF, CCIR weighted) ... ,. 
Aux/CD input (IHF, CCIR weighted). 
Residual, unweighted (volume control at min). 
DC output olfset. .. .............. . 
Input overload 
Disc (mm) input (IHF). 
Disc (me) input (IHF). 
AuxiCD input (IHF). 
Stereo separation 

20Hz 
34d8 
3 1d8 

>20dB 

1kHz 
32dB 
29d8 

>20d8 

. . -79d8 
. -75d8 
. -8 1dB 

-77d8 
. 34mV 
20kHz 

30dB 
28d8 

>20dB 

Disc input. -68 dB - 62d8 -42d8 
Aux input. . . . . . . . . . . . . . . . . . . -70dB -62d8 -42d8 
Output impedance (damping). . 0.3ohh1 0.3ohm 0.3ohm 
Channel balance, disc, at 1kHz. . . . . . . . ... OdB 
Volume/balance tracking OdB - 2 0dB -60dB 
Aux input. 0.1d8 0.1dB S.BdB 
Input data socket type sensitivity loading 
Disc (mm) input. Phono 0.52mV 47kohms, 150pF 
Disc (me) input. Phono 0.032mV 47kohms, 150nF 
Aux input. DIN 24.2mV 10kohms, S OpF 
Disc equalisation error, 30Hz-15kHz. . ...... + 0.2dB, -0.3d8 
Size (w1dth, height, depth). . . . . . . . . .... 43 x 7 x 28.5cm 
Typical price inc VAT. . . . . . . . . . . . . . . • . . . ........... £170 
·Fuse blows at this level 
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Creek 4040 
Creek Audio Systems, 2 Bellevue Road. Friern Barnet. London N11 3ES 
Tel 01-368 4425 

Creek's UK-built budget amplifier has been 
making good headway on the market in recent 
months. Priced at just over £100, it is specified 
at 35W (15.5dBW) per channel, and while feat
ures are fairly basic, it does provide tone 
controls as well as a headphone socket. 
Loudspeaker connection is via 4mm socket/ 
binding posts, while all the input connectors 
are DIN sockets. These are chosen by many 
designers of budget equipment for their 
assembly convenience, low cost and good 
electrical performance. 

The 4040's low-level stages use top quality 
integrated circuits, with the RIAA effected in 
two stages. The treble rolloff section is 
passive, with a separate switchable rumble 
filter to add the final low-frequency rolloff, this 
- 3dB at 45Hz. 

The tone controls are incorporated in the 
feedback loop of the power amplifier section, 
this a high loop gain design. The strong 
negative feedback is necessary to reduce the 
otherwise high level of distortion that results 
from the use of an unbiased pure Class B out
put stage, with further assistance given by the 
Class A driver, which is run at higher than 
usual current. The review sample, we should 
point out, was obtained via retail channels and 
not direct from the manufacturer. 

Sound quality 
Performing fairly well on audition, the disc 
input showed a noticeable treble and presence 
lift, in other words more deviation from a flat 
tonal balance than is usually encountered. The 
bass was slightly softened with a lumpy effect 
but solo vocalists were quite well projected 
with a lively effect. Above average depth and 
ambience were noted, but a trace of muddle 
was apparent in the mid register, this 
increasing on loud passages. 

Via the auxiliary input the clarity improved, 
and tonally it was more neutral showing only 
slight hardness. Fairly good stereo focus and 
depth were demonstrated, but the bass was 
probably the weakest point, sounding a touch 
lumpy and inarticulate. The treble was satis
factory. 

The Creek could be driven hard, showing 
good clipping tolerance and it also coped with 
the adverse loading in an acceptable manner. 

Lab results 
Some weakness was exposed by the lab tests. 
The output specification was just met over the 
power bandwidth, Bohms, one channel driven. 
The small power supply was reflected by the 
loss into 4ohms on continuous drive, but it 
made a good try at the 2ohm load on peaks, the 

level here falling by a reasonable 4.5dB below 
the Bohm peak level. The peak current capacity 
was satisfactory at + 10, - 9A 

Harmonic distortion results were poor and 
the high frequency intermodulation also weak, 
with a figure of - 35dB, or 1.6%, noted here. 
The intermodulation result via disc was in fact 
so poor that the result is not shown, this due to 
the inadequate overload margin. In fact, at 
20Hz and 1kHz, disc overload margins were 
barely adequate, particularly since the low 
sensitivity would suggest the use of higher 
output cartridges, while only 3dB of overload 
was permissible at 20kHz, a figure I regard as 
seriously inadequate. Noise levels were 
satisfactory and de offset negligible. 

Stereo separation was about average and 
channel balance good, except at very low 
volume settings where a 5dB error appeared. 
Input sensitivities were rather low, particularly 
auxiliary, this measuring 70mV as opposed to 
the usual 20mV or so. Disc equalisation had a 
significant error in the treble. 

Conclusion 
At moderate disc modulation levels one 
cannot deny that this amplifer sounded quite 
presentable - almost 'Best Buy ' quality in 
view of its price. However it suffers from an 
overload problem which goes on to affect the 
sound on loud recorded sections. Distortion is 
also high for a hi-fi amplifier, and is believed to 
be responsible for the slight 'hardness' and 
'muddle' we noted. Relying more on the sound 
than the test results, I can give the Creek a 
reserved recommendation, but I feel personally 
that more work could much improve this al
ready promising design. 
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Disc input: RIAA equalisation accuracy 

Note 
CreekAudio Systems do not accept the validity 
of our disc input overload measurements, stat
ing that the overload 'problem' we refer to does 
not exist in actual practice. 

GENERAL DATA 

Power output 
Rated power into Bohms, mak er's spec .. 
Power output 20Hz 
One channel, Bohm load ........ 15.5dBW 
Both channels, 4ohm load. . .ll.OdBW 
One channel, 2ohms, pulsed. . 8.5dBW 
I nstantaneous pe ak current. 
Distortion 

I ntegrated amplifier 

35W( = 15.5dBW) 
1kHz 20kHz 

16.1dBW 16.0dBW 
13.9dBW 13.2dBW 
1 2.0dBW 1 2.6dBW 

+l OA -9 A 

Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input.. -5 0dB -57d8 -38dB 
lntermodulation, 19/20kHz, rated power, aux input. ..... -35d8 
lntermodulation, 19/20kHz, at OdBW, disc (mm). . .. se e te xt 
Noise 
Disc (mm) input (IHF, CCIR weighted). 

Aux/CD input (IHF, CCIR weighted) .. . 
Residual, unweighted (volume control at min) .. 
OC output offset. 
Input overload 20Hz 1kHz 
Disc (mm) input (IHF)......... 16dB 15dB 

Aux/CD input (IHF). . . . . . . . . 17.9d8 lBdB 
Stereo separation 

. -7 4dB 

. -75dB 
-6 1d8 

. 2mV 
20kHz 
-3d8 

17.9d8 

Disc input. -69dB - 67dB - 43dB 
Aux input. . . . . . . -65dB -65dB - 4 0d8 

Output impedance (damping) .... 0.03ohm 0.0 4ohm 0.09ohm 
Channel balance, disc, at 1kHz. . 0.4dB 
Volume/balance tracking OdB - 20dB -6 0dB 

Aux input. 0.6dB 0.2dB 5.1dB 
Input data sock e t  type se nsitivity loading 
Disc (mm) input. . . . Phono 0.47mV 47kohms, 220pF 

Aux input. DIN 7 0.4mV 5 4k ohms, -pF 
Disc equalisation error, 3 0Hz-15kHz. . . + 1.4dB, - O.SdB 
Size (w1dth, he ight, depth) ..................... 4 2  x 6 x 18cm 
Typical price inc VAT. . £1 15 
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00 Electrocompaniet Preampliwire/ Ampliwire 11 
Gotham Audio, 12 Gwendoline Avenue, London E13 ORF 
Tel 01-471 1512 

Now generally known as Electro for short, the 
Electrocompaniet amplifier line has suffered 
an uneven history, mainly due to the lack of 
continuity in manufacturing and distribution. 
The original 25W power amplifier acquired a 
very good reputation some years ago and was 
joined by a less well developed pre-amplifier 
with moving-coil input. However for this review 
we chose the latest series, comprising a new 
pre-amp with an external me head amplifier, 
and an updated stereo power amplifier. The 
style and finish are in the audiophile tradition 
coming in satin black aluminium with a mini
mum of spurious facilities, filters or tone con
trols. All the units are now self-powered, and 
thus may be used with other equipment or in 
isolation. 

The amplifiers are now built to rather a 
better standard than before, though signs of 
late modifications and amendments were still 
evident. The pre-amp uses a toroidal mains 
transformer with a good reservoir capacity and 
sub regulators, while all-discrete circuitry is 
used, with matched and selected transistors. 

Inside the power amplifier is a massive toro
ictal transfomer with separate reservoirs to 
feed each channel. Designed on low-TID guide
lines for a good high frequency performance, 
the output stage uses a direct-coupled com
plementary configuration with a large number 
of small, fast output transistors connected in 

parallel. When factory-wired in bridge mode, 
the stereo power amplifier forms the basis of 
the 150W mono power amplifier also available 
and measured in the lab. 

Sound quality 
Pre- and power amplifiers were considered to 
be well matched, providing equivalent sound 
quality at an impressive 'very good' level. The 
power amplifier possessed a spacious, slightly 
'sweet' character, with a touch of softness in 
the bass, while the pre-amp offered a closer 
stereo perspective with a mild tonal hardness 
evident in the mid register. Using the moving
coil headamp, a clear well defined sound was 
produced with good detail, focus and stereo 
depth, and via moving-magnet a slight sharp
ening of detail was observed, with the effect a 
mite more controlled. Finally, a really good 
sound was obtained via auxiliary, with fine 
ambience and depth, sharp image focusing 
and a clean detailed treble. A maximum sound 
level of 102dBA was obtained with good 
delivery into the adverse loading at 100dBA, 
but the amplifier was not thought to sound .too 
good when clipped, so it should not be driven 
too hard. 

Lab results 
Rated at 50W (17dBW) per channel, this ampli
fier delivered 17.5dBW over its 8ohm power 

bandwidth with very little deterioration into 
4ohms. it exhibited a good load tolerance with 
the 4ohm peak output at close to the 8ohm 
peak level of 18.5dBW. Premature fuse blowing 
curtailed the 2ohm and peak current tests on 
this model. 

Both the total harmonic distortion and the 
intermodulation test results were fine, if a little 
poorer at higher frequencies . Good signal-to
noise ratios were demonstrated, while the de 
output offset was quite satisfactory. Ample 
input overload margins were measured, while 
the stereo channel separation was well above 
average. Power amp output impedance was 
negligible while channel balance and tracking 
were held to a very good standard even at low 
volume control settings. 

Good sensitivities were shown, with normal 
matching characteristics, except for the power 
amplifier, which has a rather low input 
resistance. The pre-amp provided a low source 
impedance to match, with a healthy output of 
up to 17V. 

RIAA equalisation was very accurate with a 
welcome subsonic rolloff to the IEC recom
mendation. No filtering occurred in the 
measured range to 50kHz. 

Conclusion 
Left with the feeling that this design is still 
slightly pre-production, we nonetheless found 
that the Electro gave a good lab performance 
together with a fine transparent sound and 
very good stereo images. lt was however rather 
an expensive model for its power rating and 
thus value for money is not very good, and it 
scores a recommendation on the basis of its 
sonic merit alone. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Pre- and power amplilier 
Power output• 
Rated power into 8ohms, maker's spec. 150 W( = 21.5dBW) 
Power output 20 Hz 1kHz 20kHz 
One channe l, 8ohm load. . .21.0dBW 22.2dBW 2 2.0dBW 
Both channe ls, 4 ohm load ....... 20.8dBW 21.0dBW 20.8dBW 
One channel, 2 ohms, pulsed. . ..... fus e s  blow 
Instantane ous pe ak current ..................... fuse s blow 
Distortion 
Total harmonic distortion, 20 Hz 1kHz 20kHz 
at rated power, aux input. . . . . . . -76d8 -7 5d8 -72d8 
lntermodulation, !9120kHz, rated power, aux input. ..... -79d8 
lntermodulation, 19120kHz, at OdBW, disc (mm). . -71dB 
lntermodulation, 1 9120kHz, at OdBW, disc (me) ........ >-BOdB 
Noise 
Disc (mm) input (IHF, CCIR we ighted). . -8td8 
Disc (me) input (IHF, CCIR we ighted) . . . . . . . . . . . . • . . . .  -76d8 
Aux/CD input (IHF, CCIR we ighted) .......... ....... -89d8 
Residuel, unweighted (volume control at m in) .......... -6 1d8 
DC output offset. . 17mV 
DC offset, pre-amp. . . O mV 
Input overload 20 Hz 1kHz 20kHz 
Disc (mm) input (IHF). . .. .. 36.5d8 36d8 3 5.5d8 
Disc (me) input (IHF). . ....... cartridge-depe nde nt 
Aux/CD input (IHF). . . . . . . >20d8 >20dB >20d8 
Stereo separation 
Disc input. -7 5d8 -·73dB - 51 dB 
Aux input. -75d8 -7 5d8 - 51 dB 
Output impedance (damping) .... 0.08ohm 0.0 8ohm 0.16 ohm 
Channel balance, disc, at 1kHz ....................... 0.4dB 
Volume/balance tracking OdB -20d8 -60dB 
Aux input. . . . . . 0.4d8 0.3d8 OdB 
Input data socke t type sensitivity loading 
Disc (mm) input. . . . . . Phone 0.22mV 47kohms, 220pF 
Disc (me) input. Phone cartridge-depe ndant 
Aux input. Phone 10.8mV 50kohms, 50pF 
Power amp. Phone 82mV 13kohms, -pF 
Output, pre-amp (tape ) .................. 17.1 V max, 51 ohms 
Disc equalisation error, 30 Hz-1 5kHz. . . . . . .. + 0.2dB, - 0.8d8 
Size (width, he ight, depth) ... . ..... 38 x 9 x 33cm, 38 x 9 x 33cm 
Typical price inc VAT... . ........ £78 5 ,  £78 5' 
• Power measurements are for mono power amplifiers in bridge 
mode. See text. Power amp price is for single mono unit 
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Hailer DH110/DH220 
HW International Ltd, 3-5 Eden Grove, London N7 8EQ 
Tel 01-609 0293 

The recently-introduced DH110 and 220 units 
complement the earlier 1001200 models and as 
before they can be obtained at a notable dis
count if purchased in kit form. Finish and 
styling is much improved however by com
parison with the earlier models; this is 
especially true of the power amplifier with 
(thankfully!) bevelled heatsink fins. Lettering 
on the pre-amp does however remain a trifle 
coarse. 

The DH110 is quite comprehensive in of
fering a headphone outlet in addition to bass 
and treble controls with tone defeat, a mono 
switch and filter. Inputs may be selected from 
disc 1 and 2 (me optional), tuner, aux tape 1 and 
2. The sockets are all phono, but cheap tinned 
types. 

The power amplifier uses good 4mm socket/ 
binding posts for speaker connection, and has 
no controls bar on/off. lt uses a large 
transformer and two 10000,.F computer grade 
reservoir capacitors. This largely symmetrical 
amplifier has high-power MosFET output de
vices - some secondary components, sold
ered on their back pins, were nearly shorting 
on our sample. Inside the pre-amplifier, neat 
construction was evident, with ribbon cables 
linking the boards. A basic amplifier gain block 

� is used for all stages, this of complementary 

symmetry and employing six transistors per 
unit; in general good switches and controls 
have been used. 

Sound quality 
The pre-amplifier was not fitted with moving
coil input, but past experience with the 101 pre
amplifier would suggest that quite a good 
performance can be expected from this sec
tion when used. Commensurate with its track 
record, the Hafler system gave a good account 
of itself on audition. 

On analogue disc the sound was clear, with 
a 'solid' midrange and an above-average bass 
quality, demonstrating weight, extension and 
definition. The high frequencies were less 
favourable, with some loss of definition here. 
Tonally it sounded a trifle 'clinical and cold' 
while the full depth effects of familiar pro
gramme were not wholly discernible. 

Via, auxiliary, the sound was somewhat 
improved. The treble register was tidier now, 
almost equalling the fine bass, while depth 
was also improved; though neither in this 
respect nor as regards absolute transparency 
did it compare too well against the top class 
references. 

Driven to high levels the sound held up well, 
bar a mild increase in mid 'hardness'. A high 

106dBA sound level was produced which was 
very well maintained into the adverse loading. 

Lab results 
Rated at 20dBW, the Hafler power amplifier 
comfortably exceeded this specification over 
the full bandwidth. A generous 23dBW into 
8ohms, the level barely fell with 4ohms, and 
only showed signs of stress at 2ohms, with a 
4.2dB fall in level from the 8ohm figure. In fact, 
the ± 20 amp peak current rating is not quite 
sufficient to support full 2ohms drive, but it 
nonetheless remains a lusty amplifier. Dis
tortion levels were generally low, though the 
- 67d8 two tone intermodulation result (mm 

disc) was higher than expected. Noise levels 
were fine, and power amp de offset 
satisfactory. Disc overload margins were very 
good, and while stereo separation was good 
via disc, it could have been better via aux, 
particularly in view of the superior perform
ance of digital sources. 

Channel balances were closely defined and 
the input impedances gave rise to no concern. 
Disc equalisation was respectably accurate 
and the pre-amp could supply a substantial 
output if so required for alternative power 
amplifier inputs. 

Conclusion 
This impressive product was capable of high 
levels with good power and authority. Good to 
listen to, it provided flexible input facilities and 
signal handling. While it is not a front rank de
sign as regards the more subtle aspects of 
musical reproduction, such as rendition of 
depth and ambience, it nonetheless sets a 
standard that justifies recommendation. 

' ., 

" 8 

o ....-

0 

,.. 
o v- V 

/ 

_, ' 
10 20 

/ 

" "' 

I'-. 
V 

500 lk 

� 

r--.. 

r-.... 
I' 

I' 

-r-.. 

5k IOk 201< 501\ 

Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Pre- and power amplifier 

Power output 
Rated power into Bohms, maker's spec ........ 115W( = 21dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Bohm load ........ 2 2.1dBW 2 2.4dBW 2 2.0 dBW 
Both channels, 4ohm load ....... 20.0 dBW 20.9dBW 20.3dBW 
One channel, 2ohms, pulsed ..... 17.5dBW 18.8dBW 18.7dBW 
Instantaneous peak current. + 20 A -19 A 
Dls1ortlon 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. ....... -87dB -92dB -83dB 
lntermodulation, 19/20kHz, rated power, aux input. . . . . -73dB 
lntermodulation, 19120kHz, at OdBW, disc (mm). . . . ... -69dB 
Noise 

-78dB 
-BOdB 

Disc (mm) input (IHF, CCIR weighted). 
Aux!CD input (IHF, CCIR weighted). 
Residual, unweighted (volume control at m in) .. 
DC output offset. ... 

-71dB 
.24mV 

. 2mV DC offset, pre-amp. 
Input overload 
Disc (mm) input (IHF). 
Aux/CD input (IHF). 
Stereo separation 
Disc input.. 
Aux input. .. 
Output impedance (damping). 
Channel balance, disc, at 1kHz. 
Volumelbalance tracklng 
Aux input... . .... 

20Hz 
36dB 

>20dB 

-70dB 
-70dB 

.0.0 4ohm 

OdB 
0.4dB 

1kHz 
36dB 

>20dB 

-59dB 
-59dB 

0.04ohm 

20kHz 
36dB 

>20dB 

-4 3dB 
-43dB 

0.10ohm 
............ 0.4dB 

- 20 dB -60dB 
0.2dB 0.2dB 

Input data socket type sensitivity loading 
Disc (mm) input. . . . Phono 0.27mV 47kohms, 190pF 
Aux inpul. Phono 14.3mV 34kohms, 100pF 
Power amp. Phono 14.1mV 249kohms, 130pF 
Output, pre-amp. . . . . . . . ........... 15.3V max, 330 ohms 
Disc equalisation error, 3JHz-15kHz.. . ... +0.2dB, -0.2dB 
Size (Width, height, depth) . 43 X 24.5 X Be m, 40.5 X 26 X 1 2.5cm 
Typical price 1nc VAT ........ £310, £360 (in kit form, £245, £295) 
when reviewed, now £360, £420 (in kit form £295, £355) 
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8 Harman-Kardon PM-640 
Harman (Audio) UK Ltd, Mill Street, Slough, Berks SL2 5DD 
Tel (0753) 76911 

• i fl f1Fl 

Harman-Kardon have been researching the 
peak current requirements of loudspeakers, 
resulting in their producing a new line of 
amplifiers. As the 'starter' model in this range, 
the PM-640 is a fairly modest unit, selling for 
around £170 and rated at 30W per channel, y et 
endowed with a high current capability. lt is a 
slim design in the usual HK livery, offering 
switching for two pairs a speakers, bass and 
treble controls with 'tone defeat', mono/stereo; 
subsonic filter and, finally, a loudness control. 
Inputs are provided for disc, tuner and two 
tape decks, all connections being phono, while 
speaker connections are via fairly light-acting 
spring clips. 

Internally, this unit is carefully constructed, 
with properly-shrouded mains sections. The 
complementary direct-coupled output stages 
are designed to provide a high current and use 
substantial driver transistors, while heat
sinking is ample. 

Sound quality 
With scores well above average, listening tests 
confirmed that the 640 was a competitive per-

� [r p n n · 

former. Its basic qualities included an easy, 
clear character with an above average perform
ance over the whole frequency range. 

Via moving magnet input, the sound was 
described as pleasant, with a good midrange, 
fair stereo depth and satisfactory bass 
definition, the latter with good ext-ension. The 
treble was clear and unfatiguing, but slight 
muddle and defocusing was evident on more 
complex sound textures. 

Via auxiliary input, a fine performance was 
obtained; the sound was considered to be 
neutral, well integrated and of decent 'scale' 
and depth. Quite good sound levels were 
obtained, which belied the modest specifica
tion, and it also tackled the 'extreme' 
loudspeaker load with little hesitation. Even 
here, sound levels topped 100dBA, good for a 
small amplifier. 

Lab results 
Specified at 15dBW, the 640 ty pically 
measured at 17.5dBW with a fine power band
width. The loss into 4ohms on continuous 
loading suggested that the money has been 

spent on good peak delivery rather than high 
continuous powers. The peak programme rat
ings confirmed this, with 18dBW available at 
8ohms, which was double the specification, 
and still held to a decent 15.5dBW into 2ohms. 
Peak current capacity was very good at ± 25A, 
which is sufficient for the most difficult of 
speakers. 

Distortion levels were satisfactory, if poorer 
than average, but noise levels were particularly 
good. Power amp de offset was a little high at 
30mV. Input overload margins were fine and 
generally good separation results were re
corded, though better 'aux' results would be an 
advantage for CD programme. 

Amplifier output impedance was negligible, 
and channel balance more than satisfactory 
throughout the range. Input characteristics 
were ty pcial though the sensitivities were a 
little lower than average, which is fine for CD, 
but the use of very low output moving magnet 
cartridges might be questionable. Disc equal
isation showed a slight treble range 
depression of just 0.25dB, and the tone control 
responses were sensibly tailored. The sub
sonic filter provided - 5dB of cut at 10Hz, 
which was a reasonable compromise. 

Conclusion 
The 640 is a more powerful amplifier than it 
looks and it delivered a generally good lab 
performance combined with a strong results 
on the auditioning test. Its provided a pleasing 
dynamic sound of wide response, good stereo 
presentation and substantial strength, even 
with severe speaker loads, and while we felt it 
was not best buy material, it still deserves a 
confident recommendation. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA I nte grated amplifier 
Power output 
Rated power into 8ohms, maker's spec. . .... '.YJ W( = 1 5dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Sohm load ........ 1 7.4dBW 1 7.6dBW 1 7.6dBW 
Bothchannels,4ohm load . .14.7dBW 15.7dBW 15.5dBW 
One channel, 2ohms, pulsed ..... 14.0dBW 15.6dBW 14.7dBW 
I nstantaneous peak curre nt. . . . . . . . . . . . + 25 A - 2 5  A 
Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input.. . . . . . . -69d8 - 70d8 -65dB 
lntermodulation, 19/20kHz, rated power, aux input. . . . . -69d8 
lntermodulation, 19/20kHz, at OdBW, disc (mm) ........ -65dB 
Noise 
Disc (mm) input (IHF, CCIR weighted). . . . . . . . . -83dB 
AuxiCD input (IHF, CCIR weighted) .................. -8 7d8 
Resid ual, unweighted (volume control at m in) .......... -74d8 
D C  output offset. ............................. '.YJmV 
Input overload 
Disc (mm) input (IHF). 
AuxiCD input (IHF) .... 

20Hz 
'.YJdB 

>20dB 

1kHz 
'.YJdB 

>20dB 

20kHz 
'.YJdB 

>20dB 
Stereo separation 
Disc input. . . . . - 70dB -66dB - 4 2d8 
Aux input. ......... -7 4d8 -63d8 -39d8 
Output lmpedance(damping) .... 0.13ohm 0.13ohm 0.15ohm 
Channel balance, disc, at 1kHz. . ................... 0.2d8 
Volume/balance tracking OdB -20d8 -60dB 
Aux input.. . . . . . . . 0.2d8 1.0d8 1.1dB 
Input data sock e t  type se nsitivity loading 
Disc (mm) input... Phone 0.4 1mV 5 3 k ohms, 98pF 
Aux input. . . . . . . . Phono 2 4 mV 150kohms, 300pF 
Disc equalisation error, '.YJHz-15kHz ......... + OdB, -0.2dB 
Size (w1dth, height, d e pth) ................... 44 x 36 x 10 cm 
Typical price inc VAT. . . . . . . . . . . . . . . . . . . .. £169 
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Harman-Kardon PM-650 
Harman (Audio) UK Ltd, Mill Street, Slough, Berks SL2 500 
Tel (0753) 76911 
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Although a larger 660 model is also available in 
the HK 'high peak current' range, it seemed to 
us that the already well-received 650 was the 
more natural choice for inclusion here� Basic 
power rating is specified as 50W per channel 
(17dBW). lt comes in a 'champagne silver' case 
with a neat front panel layout, and is well 
equipped; both mm and me disc inputs are pro
vided as are aux, tuner, tape 1 and 2, while two 
sets of speakers may be connected via sub
stantial binding posts - which are necessary 
in view of the high current capacity. The 
moving magnet input capacitance may be ad
justed in four steps via a front panel control, to 
give an additional 50, 100, 150 or 250pF; other 
facilities include a subsonic filter, bass and 
treble equalisation plus a 'loudness' contour. 

The amplifier is constructed to a high stand
ard using good supply wiring, this marred on 
the sample by the inclusion of three unshut
tered US-type mains sockets on the rear. 
Ideally, these should be blanked off to conform 
to UK standards. A substantial mains trans
former is fitted, using double secondaries 
which feed separate rectifiers and reservoirs 
for each channel. In accordance with modern 

� l 

practice, the amplifier output is direct-coupled 
complementary, using a generous Sanken 
output transistors mounted on a large internal 
heats ink. 

Sound quality 
This model scored well in the listening tests, 
achieving an impressive 'good plus' via its 
auxiliary input. Here it was considered to be a 
powerful performer, well focused with firm, 
punchy bass substantial depth and ambience 
rendition with a generally neutral character. lt 
clipped well, providing substantial sound 
levels and also took the adverse speaker load 
in its stride, attaining over 103dBA on this 
difficult test. 

This generally good sound was maintained 
via the disc (mm) input, the main effect being 
that of promising attack and definition . Via the 
me input, a mild shortfall was however appar
ent, for although the sound was more than 
satisfactory, the treble register nonetheless 
showed a mild 'featheriness', while the stereo 
images were mildly diffuse and the bass less 
well controlled. If the amp is to be used with 
me cartridges it might even be worth consid-

ering a competent ancilliary step-up or head
amp unit since the good quality of the mm 
input would appear to justify this. 

Lab results 
Rated at 17dBW, the 650 raised around 18.5dB 
under continuous-rated conditions, with a 
good power bandwidth. On peaks, 19.5dBW 
was available into 8ohms, this falling by only 
2 .5dB into 2ohms (Of passing interest may be 
the fact that such a level is equivalent to 200W 
peak, 2ohms!) Peak current was exemplary at 
±39 amps which was in line with HK's design 

target. 
Harmonic distortion was fine, although the 

intermodulation results were poorer than 
expected. Noise levels were fine except on 
moving coil, where the high sensitivity 
achieved has served to reduce this somewhat. 
The de offset was satisfactory with ample 
input overload margins and stereo separation 
rather better than usual. 

Good channel balancing was demonstrated, 
and all the input parameters were satisfactory . 
Disc equalisation showed some mild bass 
rolloff though it met close tolerances above 
80Hz. 

Conclusion 
This well built and powerful amplifier has an 
outstanding peak current capability, and in 
consequence it is very load-tolerant. The 
sound was confident and firm, working particu
larly well with digital programme while moving
magnet disc source also gave fine results. A 
dependable product, then, offering good value 
fo r money, the 6 5 0  achieves certain 
recommendation. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Integrated amplifier 
Power output 
Rated power into 8ohms, maker's spec. . 50W( = 17dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Bohm load ........ 1 8.4dBW 19.0 3dBW 1 8.4dBW 
Bolh channels, 4ohm load ....... 19.6 dBW 20.7dBW 20.3dBW 
One channel, 2ohms, pulsed. . .21.7dBW 23.0 dBW 2 2.5dBW 
Instantaneous peak current. + 39 A -39 A 
Distortion 
Total harmonic distortion, 20 Hz 1kHz 20kHz 
at rated power, aux inpu t.. . . . . . . -78dB - 79dB -7 2dB 
lntermodulation, 19/20kHz, rated power, aux input ...... - 69dB 
lntermodulation, 19/20kHz, at O dBW, disc (mm) ........ -71 dB 
lntermodulation, 19120kHz, at OdBW, disc (me) ......... - 67dB 
Noise 
Disc (mm) input (IHF, CCIR weighted). . . .. - BOdB 
Disc (me) input (IHF, CCIR weighted). . . . . . . . ... - 68dB 
Aux/CD input (IHF, CCIR weighted). . . . . . . . . . . . . .. - BOdB 
Residual, unweighted (volume control at m in) .......... -78dB 
DC output offset. . . . . . . . . . . . . . . . . ....... 19mV 
Input overload 
Disc (mm) input (IHF). 
Disc (me) input (IHF). 
Aux/CD input (IHF) .. 

20Hz 
33dB 
23dB 

>20 dB 

1kHz 
34dB 
23dB 

>20dB 

20kHz 
34dB 
23dB 

>20dB 
Stereo separation 
Disc input.. . . . . . . . . . . . . . . . - 73dB -7 4dB - 53dB 
Aux input. . . . . . -73dB -7 1 dB - 49dB 
Output Impedance (damping). . . 0.07ohm 0.07ohm 0.15ohm 
Channel balance, disc, at 1kHz. . .......... O dB 
Volume/balance tracking OdB - 20dB - 60dB 
Aux input. . . . . . . . . . . OdB 0.1 dB 1.2dB 
Input data socket type sensitivity loading 
Disc (mm) input. Phono 0.28mV 4 6kohms, var 
Disc (me) input. . Phono O.OOBmV 1 1 2ohms 
Aux input. . Phono 1 8.4mV 31kohms 
Disc equalisation error, 30Hz-15kHz .......... + OdB, - O.BdB 
Size (wodth, height, depth)......... . ....... 44 x 40 x.14cm 
Typical price inc VAT. . . . . . . . . . . . . . . . . . ..... £240 
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z Krell KSA -50 
Absolute Sounds Ltd, 42 Parkside, London SW19 
Tel 01-947 5047 

An American heavyweight built to the highest 
standards of finish and construction, the 
KSA50 is a very expensive power amplifier 
modestly rated at 17dBW (50W). Versions at 
100W and 200W are also available, and with 
the exception of the power output, these are 
broadly similar in performance to the '50. 

The amplifier runs in pure Class A into Bohm 
loads up to its rated power, and employs a 
forced-air heat dissipator to provide steady 
thermal conditions as well as a rapid warm up 
(minutes rather than the usual hour or so for 
other Class A designs.) The fan is relatively 
quiet producing no more noise than the large 
toroidal transformers fitted, audible hum from 
the latter varying according to the quality of 
the mains supply, which depends on the time 
of day! I would not recommend locating the 
amplifier too near the listening position if the 
room's ambient noise levels are low, however. 

Below Bohms, and at higher output levels, 
the amplifier momentarily departs into Class B 
operation, and here a large reserve current 
capability is provided to cope with the most 

taxing of loads. Internally, no expense has 
been spared and the unit is arranged as a 
double mono design. Just a hint of its en
gineering quality may be gleaned from the use 
in the power supply of two 1 kVA toroids, and 
4 x 40000�<F high-current reservoir capacitors! 

Sound quality 
This remarkable amplifier delivered an 
exceptionally good sound, and rarely has a 
product so consistently exposed the short
comings of others. lt lead the field by a 
substantial margin, providing stereo images of 
seemingly effortless depth, clarity and focus. 
Its stature was apparent throughout the fre
quency range, from its deep, powerful, and 
highly articulate bass to a neutral accurate 
midrange, and a sparkling but delicately 
musical treble. lt consistently provided more 
musical information in a more natural manner 
than other models we tried, including a number 
of references at rather higher prices. Its sound 
also continued to improve with the use of 
better pre-amplifiers, these ranging from the 

Audio Research SP8 to the Burmester 808. 
it sailed through the awkward load test, and 

the maximum sound levels obtained contra
dicted the conservatively-rated output 
specification. A considerable 102 to 103dBA 
volume was obtained in the listening room, 
which was not that much less than some of the 
most powerful designs tested in this issue. 

Lab results 
Rated at only 17dBW, the Krell typically 
produced on continuous ratings at 19.1dBW 
output level, and such was the extraordinary 
power bandwidth that no significant fall 
occurred from 20Hz to 20kHz, relative to 1kHz. 
Likewise the loss into 4 and 2ohms was small. 
Peak output was approaching 100W, reading 
19.3dBW, with 18dBW still provided into 
2ohms, the Krell proving to have one of the 
'stiffest' output and power sections measured. 
Peak power into 2ohms exceeded 240W. Peak 
current output was symmetrical at a substant
ial + 29A, - 30A, which was sufficient for the 
worst loads. 

Harmonic and intermodulation distortion 
was negligible with noise levels also very low. 
One sample had a slight driver fault resulting 
in some moderate de offset, this negligible 
once the problem was corrected. Stereo 

GENERAL DATA Power amplifier 

Power output 
Raled p ower int o Bohms, maker's spec ..... _ ... SOW(= 17dBW) 
Power oulpul 20Hz 1kHz 20kHz 
One channel, Bohm l oad... .19.1dBW 19.1dBW 19.1dBW 
Bolh channels, 4 ohm l oad ....... 18.4dBW 18.9dBW 18.3dBW 
One channel, 2ohms, pulsed ..... 17.9dBW 17.9dBW 17.8dBW 
Instantane ous peak current............ + 29 A -3 0 A 

Distortion 
Total harm onic dist orti on, 20Hz 1kHz 20kHz 
at rated p ower, aux input.... -9 0dB -9 1dB -83dB 
lnterm odulati on, 19/20kHz, rated p ower . . ......... >- BOdB 

Noise 
PA input (IHF, CCIR weighted)........ . ........ -1 03dB 
Residual, unweighted (v olume c onlr ol at min). . -92dB 
DC outpul offset. . . . . . . . . . . . . . . . . .left 6mV, right 74mV' 
Output impedance (damping) .... 0.02ohm 0.02ohm 0.04 ohm 
Channel balance, at 1kHz. . . . . .  _ .  . .... OdB 

Input data s ocket type sensitivity l oading 
Power amp . Ph one 1 1 0mV 22k ohms, 176pF 

Size (width, height, depth).. . ............... 48 x 43 x 21cm 
Typical price inc V AT. . . . . . . ... £1250 
·Sample fault, see text 

separation was predicably excellent, and the 
output i m p e d a n c e  at levels of l i t t l e  
importance.  I n p u t  r eq u i r e m e n t s  w e r e  
straightforward, indeed, suitable for the direct 
connection of some of the higher-level output 
sources via a passive control. 

Conclusion 
This massive amplifier can be expected to 
deliver an exceptional soun·d for many years, 
and could be viewed more as an investment 
than, as is all too often the case, a product 
likely to become obsolete rapidly. For 
dedicated audiophiles the Krell will justify its 
high price in an enduring sonic pleasure. W e  
managed also to briefly audition the matching 
PAM1 pre-amplifier (too late to do a full report) 
we can confidently say that this beautifully
built product was capable of attaining a sim
ilar fine sonic standard. 
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Luxman 1230 
HW International Ltd, 3-5 Eden Grove, London N7 8EQ 
Tel 01-609 0293 

0 0-

Well-presented and finished in the usual Lux 
manner, the L230 is a medium-priced 
integrated amplifier and comes with a compre
hensive specification. Rated at 60W per 
channel (17.5dBW), it offers moving-coil and 
moving-magnet disc inputs plus tuner and 
auxiCD and facilities for two tape decks. 

Elaborate tone controls offer a choice of 
frequency turnovers for bass and treble plus a 
loudness contour, plus 30Hz subsonic and 
7kHz treble-cut filters. Two sets of speakers 
can be used (connected by bare-wire spring 
clips) and a headphone socket is provided. All 
input sockets are phonos. 

Built on one large printed circuit board, the 
L230's internal constructional quality was 
considered to be average, with a number of 
trailing wires in evidence. As noted with 
certain other cost-conscious designs, the tone 
controls are integrated in the feedback 
circuitry of the power amplifier, the latter a 
direct, coupled complementary type using bi
polar transistors. A large transformer feeds 
2 x 100001-'F reservoir capacitors, and while a 
primary fuse protects the mains side of the 

8 equipment, the mains wiring is unshrouded, 

not to BS recommendations. 
An integrated circuit is used for the disc 

inputiRIAA equaliser, gain adjusted for moving 
magnet and moving coil sensitivities, with 
good quality components in evidence through 

out. 

Sound quality 
The L230 gave an encouraging performance 
during its auditioning. Rated as 'good' which is 
competitive at its price level, it was felt to have 
a slightly 'thin' tone quality giving a clinical 
effect which was however not too severe. 

Via moving-coil input the sound was judged 
precise and well-controlled with a pleasant 
mid and treble. Focus and depth were both 
better than average, though the bass was 
midly lumpy. Via moving-magnet some 
moderate improvement in focus and detail 
were apparent, while the bass extension also 
seemed to be improved. 

The amplifier gave a pleasant relaxed 
presentation via auxiliary, with fairly good 
perspectives, although it failed to properly 
capture the attack and life of the best digital 
programme. lt could be driven hard, though, 

and did not deteriorate appreciably into clip
ping using normal loudspeakers. Its perform
ance on adverse loading was also pretty fair. 

Lab results 
Rated at 60W, 17.5dBW, the L230 could 
produce a continuous full-bandwidth output 
into 8ohms happily exceeding 19dBW, and on 
peaks it reached 20dBW (100W). Lower load 
impedances were however handled less well, 
with a fall of 3dB on 4ohm peak, and a serious 
10.5dB into 2ohms. The maximum current 
limits checked out at ± 6A, so this model 
clearly preferred higher impedance speakers. 

Low levels of distortion were measured 
throughout the test range, while the signal-to
noise ratios were fine, considering the 
sensitivity, with the exception of moving coil. 
Speaker terminal de offset was negligible and 
input overloads ample. Stereo separation was 
pretty average for all inputs, while channel 
balances were well maintained except at the 
lowest volume setting. 

RIAA equalisation did show a mild uptilt 
which might have influenced the comment of a 
'thin' tonal balance, but the deviation was 
quite small. Tone controls and filters were all 
satisfactory (see graph). 

Conclusion 
While more difficult speaker loads are in
advisable, in all other respects this model 
represents a competent and versatile package 
offering a pleasant sound and better-than
average stereo presentation. A recommend
ation is in order since in this instance such a 
combination of attributes costs well under 
£200. 

;RIIIIIIIIlillllllllllllllll1 
-< 

·8 
\i 20 �0 100 H1 500 H Sk 10k 20k 501<. 

Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Integrated amplifier 
Power output 
Rated power into Bohms, maker's spec. . 6IJIN( = 17.5dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Bohm load ........ 19.1dBW 19.4dBW 19.3dBW 
Both channels, 4ohm load ....... 14.8dBW 14.9dBW 14.9dBW 
One channel, 2ohms, pulsed ..... 9.5dBW 9.5dBW 9.5dBW 
Instantaneous peak current. . . . . . . . . . + 6 A -6 A 
Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power,aux input ........ -81dB -88dB -80dB 
lntermodulation, 19/20kHz, rated power, aux input. .... >-80dB 
lnterrnodulation, 19/20kHz, at OdBW, disc (mm) ....... >-80dB 
lntermodulation, 19/20kHz, at O dBW, disc (me). . . >-80dB 
Noise 
Disc (mm) input (IHF, CCIR weighted) ................ -82dB 
Disc (me) input (IHF, CCIR weighted) .... ............ -70dB 
Aux/CD mput (IHF, CCIR we1ghted) .................. -84dB 
Residual, unweighted (volume control at m in) .......... -7 2dB 
DC output offset. . . . . . . ...................... 5mV 
Input overload 20Hz 1-kHz 20kHz 
Disc(mm) input(IHF).... • .  29dB 29dB 23dB 
Disc (me) input (IHF}. . • . . . . . 37dB 34dB 29dB 
Aux/CD input (IHF}............ >20dB >20dB >20dB 
Stereo sep•atlon 
Disc input. -57dB -60dB -34dB 
Aux input .................... -7 5dB -63dB -38dB 
Output Impedance (damping) .... 0.16ohm 0.16ohm 0.2ohm 
Channel balance, disc, at 1kHz.. . .............. 0.4dB 
Volumelbalance tracking OdB -20dB -60dB 
Aux input. . . . . . . . . . . . . . . 0.2dB O.BdB 2. 7d B 
Input data socket type sens1t1v1ty loading 
Disc (mm) input. . . . . . Phono 0.23mV 55kohms, 160pF 
Disc (me) input. Phono 0.0 23mV 1 17ohms 
Aux input. . . . . . . . . . Phono 24mV 5 2kohms, 200pF 
Disc equalisation error, 30Hz-15kHz... . ..... +0.3dB, -0.2dB 
Size (width, height, depth). . . . . . . . . . . . ..... 45 x 32 x 1 1cm 
Typical prtce inc VAT. . . . . . £180 when reviewed, now£ 193 
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� Luxman L430 
HW International Ltd, 3-5 Eden Grove, London N7 BEQ 
Tel 01-609 0293 
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Substantially more expensive than the L230 
also reviewed the 430 claims nearly twice the 
output at 105W (20dBW). Comprehensively 
equipped, it comes in a substantial case and 
provides good input facilities - disc moving
magnet and moving-coil, tape 1 and 2, tuner, 
and auxiCD. Subsonic and treble filters are 
provided, togther with mono switching and 
'four frequency' tone controls at 20Hz and 
400Hz in the bass, with 1kHz and 10kHz in the 
treble. A headphone socket is included plus 
facilities for two sets of speakers, their cables 
connected via substantial binding-post term
inals. A direct path for high-quality CD signals 
is present. 

The control layout is logical and the stand
ard of finish is high. Inside the amplifier is well 
built, but employs the multiple-board style of 
construction, the boards linked by neat wiring 
looms. A large power transformer is fitted, the 
rectifier feeding 2 x 150001-'F special audio
quality reservoir capacitors. 

The disc input stage begins with low noise 
dual FETs, these followed by an integrated 
circuit RIAA equaliser section. Later circuitry 
is discrete, with a complex FET input amplifier 

'"' '""" . 

leading to the substantial output stage, the 
latter employing parallel pairs of comple
mentary output devices, direct-coupled to the 
load. The mains cabling is well managed and 
high quality components are used in the 
construction. 

Sound quality 
Rated as 'good plus', the L430 did quite well on 
the auditioning. Its strong points were its 
clarity and stereo depth, the latter exceptional 
among Japanese-type integrated designs. 

No specific problems were noted via moving 
coil though changing to the high-level moving 
magnet input provided a significant improve
ment in several areas. Stereo focus was pretty 
good, with pleasing depth, and a well
controlled overall impression but the tonal 
balance remained slightly thin-sounding. 

Moving on to the aux input, further gains in 
sound quality were noted. Here the amplifier 
seemed capable of providing a large scale 
sound stage, plus decent depth and good 
midband clarity, focus and articulation. lt 
could also be taken to the limit on the normal 
load, providing a substantial 105dBA, and 

although 104dBA was attained on the adverse 
loading, the amplifier did not sound quite so 
comfortable here. 

Lab results 
Demonstrating an excellent power bandwidth, 
a fine tolerance to 4ohm resistive loading, the 
430 proved itself to have a substantial power 
supply. 21.6dBW was available into 8ohms on 
peaks, this barely reduced into 4ohms. How
ever, the 2ohm load was not favoured, with a 
?dB shortfall here. In practice, the 'worst' 
8ohm speakers should be avoided, but most 
others will be driven very well by this model. 

Peak current was just satisfactory at ± 16 
amps, while harmonic distortions were neglig
ible as were the intermodulation figures. Noise 
levels were generally good, and de offset 
satisfactorily low. The disc overload levels 
were sufficient, particularly in view of the 
higher than average input sensitivities; but 
stereo separation was only about average, and 
could be improved for CD purposes. Channel 
balance was accurate with fine input 
characteristics, the usable with the least 
sensitive models. RIAA equalisation was 
pretty flat, aside from a mild bump at 25Hz, 
before the subsonic rolloff comes in. 

Conclusion 
A robust, well-finished and well-built amplifier, 
the L430 offers a good blend of facilities, 
power and sonic performance. If severe loud
speaker loads are avoided, it will perform well, 
and although it is above the true 'value for 
money' price limit, this design is strong 
enough to merit a performance recommend
ation. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Integrated amplifier 
Po-routput 
Rated power into Bohms, maker's spec ........ 1 05W(= 20dBW) 
Power output 20 Hz 1kHz 20kHz 
One channel, Bohm load ........ 21.2dBW 2 1.2dBW 21.1dBW 
Both channels, 4ohm load. . . . .19.1dBW 19.6dBW 19.5dBW 
One channel, 2ohms, pulsed ..... 14.1dBW 14.1dBW 14.0dBW 
Instantaneous peak current. . . . . . . + 16 A -16 A 
Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. . . . . . . . -88dB -88dB - 7 7dB 
lntermodulation, 19/20kHz, rated power_. aux input ..... >-80dB 
lntermodulatoon, 19/20kHz, at OdBW, dose (mm) ........ -76dB 
lntermodulation, 19/20kHz, at OdBW, disc (me) ......... - 79dB 
Noise 
Disc (mm) input (IHF, CCIA weighted) 
Disc (me) input (IHF, CCIR weighted). 
Aux/CD input (IHF, CCIR weighted) ....... . 
Residual, unweighted (volume control at m in). 
OC output offset. 
Input overto.od 
Disc (mm) input (IHF) ... 
Disc (me) input (IHF) .. 
Aux/CD input (IH F) .. 
Stereo separation 

20Hz 
23dB 
24dB 

>20dB 

1kHz 
28dB 
21dB 

>20dB 

. -84dB 
-7 1dB 
-85dB 
-80dB 
. tOmV 

20kHz 
26dB 
19dB 

>20dB 

Disc input. -80dB -56dB -4 3dB 
Aux input. . . . . . . . ...... -7 6dB -66dB -4 3dB 
Output Impedance (damping) .... 0.14ohm 0.1 8ohm 0.28ohm 
Channel balance, disc, at 1kHz. . ............... 0.1dB 
Volumelbalance tracklng OdB - 20dB -6 0dB 
Aux input. . . . . . . . . . . . . . . . . OdB OdB 0.3dB 
Input data socket type sensitivity loading 
Disc (mm) input. . . . . . Phono 0.19mV 50kohms, 1 00pF 
Disc (me) input. Phono 0.00 3mV 220ohms 
Aux input... Phono 21mV 44kohms 
Discequallsatlonenor,30Hz-15kHz . ....... +0.5dB, -0.15dB 
Size (wodth, height, depth).............. . . 45 x 4 2  x 14cm 
Typical price inc VAT. . .... £325 when reviewed, now £340 
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Meridian MCA-1 
Boothroyd Stuart Ltd, 13 Cliflon Road, Huntingdon, Cambs PE18 7EJ 
Tel (0480) 57339 

In the space available here we cannot do full 
justice to the new Meridian modular system of 
electronics. When complete, the range of 
modules will allow the purchaser to select the 
combination to meet his requirements. For 
example, if you only play records you need 
only buy the amplifier with phono facilities, but 
modules can be added to give other combin
ations of multiple inputs, with tuner, tone 
controls, headphone outputs, and separate 
power amplifiers. 

All the modules clip readily together with 
automatic electrical interconnection, so there 
are no trailing wires. The slimline cases are all 
finished in durable grey Nextel paint. 

We tested the MCA-1 unit, which assumes 
the role of an integrated amplifier selling at 
about £375, offering only a single moving
magnet disc input; in adding moving-coil and 
auxiliary input options we brought the total 
cost to nearer £500. 

Internal design of the MCA-1 is also unusual 
- the power amplifier has complementary 
transistor outputs in a double-mono configur
ation, fed from a balanced input signal. Power 
supplies use 'flyback transformer' switching 
and are regulated. The pre-amp itself is 
designed with balanced signal handling 

� stages based on the use of multiple high 

quality integrated circuits. The moving-coil 
input is discrete and employs shunt feedback 
which gives a 'universal' input with a 
terminating impedance of 12ohms resistive. 

Sound quality 
As an integrated amplifier, the MCA-1 rated a 
'good plus' score, and as a pre-amplifier used 
with more substantial power amplifiers, this 
improved to 'very good.' 

Via moving-coil input, the sound was sub
stantially good, with a clean and articulate 
bass, a natural and pleasant midband, and 
quite good treble, the latter suffering from just 
a hint of 'edge' or 'featheriness'. In stereo 
image terms it was particularly competent, 
proving capable of fine natural perspectives 
with good space and depth, plus much low 
level detail. The moving-magnet input was 
generally similar; these input options are in 
each case dedicated modules rather than 'add 
on' compromises. 

Via aux the sound was still clearer, and 
slightly more 'open'. The mid treble anomaly 
remained however. Driven hard the amp did not 
clip well, and sounded a little 'small', while 
heavy drive into the adverse load constrained 
the maximum level to a modest 97.5dBA. The 
pre-amp section could sound better with a 

larger power amplifier, where the dynamics 
were better reproduced. 

Lab results 
Measured output levels were close to specifi
cation, with a good power bandwidth into the 
8ohm load. Sufficient peak current, ± 12A, was 
available to fully drive all the loads on the peak 
programme tests, while the loss from 8 to 
2ohms was only 0.8dB - an excellent result. 
Clean, short peaks will be well handled into 
some of the most difficult loads. Harmonic and 
intermodulation distortion results were fine, 
and even better at low levels, with the signal to 
noise ratios particularly good, even though 
some de offset was observed at the speaker 
terminals. 

Input overload margins were ample, while 
the pre-amp could produce decent output 
levels from a 600ohm balanced or 300ohm 
unbalanced terminal. Stereo separation was 
very good, and output impedance negligible, 
while channel balance was fine and the input 
characteristics well in order. Disc equalisation 
was to a good accuracy, with a subsonic rolloff 
on moving-coil but not on moving-magnet. 

Conclusion 
Its musical, spacious and relaxed sound 
quality makes this combination a natural 
candidate for recommendation despite the 
fairly high price tag, which is not particularly 
competitive in view of its 100dBA or so 
maximum sound level. The pre-amplifier 
section also sounded good, and is also a 
competitive contender in the quality stakes; 
this too is recommended, especially for use 
with Meridian's own active speaker systems. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Pre- and power amplifier 

Power output 
Rated power into Bohms, mak er's spec. . . 35W( = 15dBW) 
Power output 20Hz 1kHz 20kHz 
One channe l, Bohm load .. ..... 14.6dBW 15.3dBW 14.2dBW 
Both channels, 4ohm load ....... 13.8dBW 14.0dBW 13.0dBW 
One channe l, 2 ohms, pulsed. .14.2dBW 14.7dBW 14.0dBW 
I nstantaneous peak current. + 1 2  A - 1 1  A 

Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input.. -76dB -84dB -74dB 
lntermodulation, 19/20kHz, rated power, aux input. .. - 77dB 
lntermodulation, 19/20kHz, at OdBW, disc (mm) . >-BOdB 
lntermodulation, 19/20kHz, at OdBW, disc (me) . ....... >-BOdB 

Noise 
Disc (mm) input (IHF, CCIR weighted). . ........... -84dB 
Disc (me) input (IHF, CCIR we ighted). . .. -76dB 
Aux/CD input (IHF, CCIR weighted). . . . . . . . . .... -94dB 
Re sidual, unweighted (volume control at m in). . . ..... -87dB 
D C  output offset. . 4DmV 

Input overload 20Hz 
Disc (mm) input ( IHF). . . . . 30dB 
Disc (me) input (IHF). . . . . • . 24dB 
Aux/CD input (IHF). >20dB 

Stereo separation 
Disc input. -BOdB 
Aux input. -BOdB 

1kHz 
29dB 
23dB 

>20dB 

-78dB 
-8 2dB 

20kHz 
30dB 
2 2dB 

>20dB 

-58dB 
-6 1dB 

Output impedance (damping) .... 0.06ohm 0.05ohm 0.10ohm 
Channel balance, disc, at 1kHz. . ........ 0.5dB 
Volume/balance tracking OdB - 20dB -60dB 
Aux input. 0.1dB 0.1dB 0.9dB 
Input data sock e t  type se nsitivity loading 
Disc (mm) input. Phono 0.36mV 50kohms, 100pF 
Disc (me) input. Phono • 1 2 ohms, O nF 
Aux input. Phono 24.4mV 49.5kohms, 130pF 
Output, pre-amp. . >6 V 600/300ohms 
Disc equalisation error, 30Hz· 15kHz. . . + 0.2dB, - 0.3dB 
Size (width, he ight, depth) .................... 480 x 6 x 3 1 cm 
Typical price inc VAT. . £375 (disc only) 
·cartridge-dependent 
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g Mission 778 
Mission Cambridge, Stonehill, Huntingdon, Cambs PE18 6ED 
Tel (0480) 57477 

A recent introduction to the Mission range, 
this elegant and compact amplifier forms the 
heart of the company 's complete mid-priced 
disc play ing system. 

Finished in satin black, this model belongs 
to the 'straight-line' generation, with no tone 
controls or filters provided -there is not even 
a balance control. The calibrated volume con
trol is accompanied by two selector switches, 
one for input (disc, aux, tuner, CD or tape) and 
the other being the tape record output selector. 
The latter includes an off position to prevent 
distortion due to an unpowered anciliary. 
Inputs are in phone, with output to 4mm 
sockets/binding posts, these rather closely 
spaced for comfortable access. A neat rear
mounted plug/switch selects moving-coil or 
moving-magnet sensitivity. 

Inside, the main circuit is largely based on 
the established Mission separates. The power 
amp is a direct-coupled design with FET 
output devices and no protection circuits. A 
modest power supply is fitted, though this 
section can be upgraded by the user with the 
addition of an optional extra plug-in power 
booster. The standard of construction was 
high with fine quality components employed 
extensively. 

Sound quality 
Rated as 'good plus' on audition, this amplifier 
has done well in its price group. Used via its 
moving-coil input, it delivered a well-balanced, 
'musical' sound, with a pleasing accurate 
treble, an open and clear presentation, plus 
quite good bass. Occasionally a hint of hard
ness was noted in the upper-mid and the full 
depth and focus of programme was not wholly 
reproduced. 

Comparably good results were obtained via 
the moving-magnet, input, together with some 
added precision and focus. Via aux, digital 
programme was well reproduced with good 
rendition of detail, and while the bass was well 
extended it lacked ultimate authority as well 
as attack, this aspect said to benefit from the 
booster supply. 

High sound levels were attained on normal 
loading with a consistent sound into clipping. 
Good results were also possible with the 
adverse load, though maximum level reduced 
here to a more modest 101dBA. 

Lab results 
Rated at 50W per channel (17dBW), the 778 
comfortably met this specification into 8ohms, 
with a satisfactory power bandwidth. More 

loss than usual occurred with continuous drive 
into 4ohms, but the pulsed power delivery was 
fine, with 18dBW at 8ohms, and a pretty good 
14dBW into 2ohms. The peak current was suf
ficient but assymetric at + 14, -20A, and due 
to speaker impedance asymetry, maximum 
power in some cases may be obtained by re
versing the cable polarity. 

Distortion levels were satisfactory, if poorer 
than average, with moving-coil signal-to-noise 
ratio at a figure which must be rated average in 
view of the low sensitivity; very low output 
cartridges are not suitable. The other figures 
were however fine. 

Input overloads were ample, though disc
input separation could have been better. 
Channel balance was well maintained while 
the input parameters were quite typical. Fitted 
with the IEC rolloff, the RIAA equalisation on 
the disc input showed the usual bass droop, in 
this case -1.8dB by 30Hz. Effectively, then, a 
subsonic filter is inbuilt. 

Conclusion 
Suited to all sources bar really low output 
moving-coils, this compact and load-tolerant 
amplifier proved to be a lusty performer, 
particularly into normp.l 8ohm speaker loads. 
In the listening tests, it gave a lively 
performance and yet had much detail and 
musical subtlety to boot. 

While this might be regarded in some as
pects as a 'minimalist' product, in fact the 778 
does what it sets out to do. lt is also compel· 
itively priced for the sound quality, available 
loudness and build quality offered, and 
logically it must be awarded 'Best Buy ' status 
in this edition. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
8ohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA I nte grated amplifier 
Power oU1put 
Rated power into Bohms, mak er's spe c. . .. 50W( = 17dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, 8 ohm load ........ 18.0dBW 18.4dBW 17.9dBW 
Both channels, 4 ohm load ....... 14.3dBW 14.8dBW 14.1dBW 
One channe l, 2 ohms, pulsed ..... 13.5dBW 14.0dBW 13.5dBW 
I nstantaneous pe ak current. . . . . . . . . . . . + 14 A -20 A 
Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input ........ -68dB -68dB -68dB 
lntermodulation, 19/20kHz, rated power, aux input ...... -65dB 
lntermodulation, 19/20kHz, at OdBW, disc (mm) ........ -68dB 
lntermodulation, 19/20kHz, at OdBW, disc (me). . .. - 58dB 
Noise 
Disc (mm) input (IHF, CC IR we ighted) ................ - 77dB 
Disc (me) input (IHF, CCIR we ighted)............. . -68dB 
Aux/CD input (IHF, CCIR we ighted).. . .. .. -7 9dB 
Re sidual, unwe ighted (volume control at m in). . -71dB 
DC output offset. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 mV 
lnpU1 overload 
Disc (mm) input (IHF) .. 
Disc (me) input (IHF). 
Aux/CD input (IHF) .. 
Stereo separation 

20Hz 
34dB 
30dB 

>20dB 

1kHz 
32dB 
30dB 

>20dB 

20kHz 
32dB 
26dB 

>20dB 

Disc input.............. -64dB -62dB -36dB 
Aux input. -73dB -68dB -44dB 
Output Impedance (damping). . . 0.09ohm 0.08ohm 0.18ohm 
Channel balance, disc, at 1kHz. . ................ 0.1dB 
Volume/balance tracking OdB -20dB -60dB 
Aux input. OdB 0.1dB 0.9dB 
Input data sock e t  type sensitivity loading 

Disc (mm) input. Phono 0.3 1mV 46kohms, 1 10 pF 
Disc (me) input. . . . . . . Phono 0.02mV 1 19ohms 
Aux input. . . . . . . . . . Phono 17.1 1mV 12kohms 
Disc equalisation error, 30Hz-15kHz .......... +OdB, - 1.8dB 
Size (w1dth, he ight, depth) ..................... 22 x 35 x Se m 
Typical price inc VAT.. . .................... £229 
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Tel (0480) 57477 

Mission's largest component power amplifier 
currently awaits a pre-amp revision and so was 
assessed alone. The distinctive cast enclosure 
has the front deeply sculpted in the company 
logo, this styling feature also being exploited 
as a heat radiator. 

Massively constructed, this amplifier was by 
far the heaviest for its size in the test group. 
Generous screened toroidal transformers are 
used these feeding a total of 70,000/AF reservoir 
capacity. lt is built as a double mono unit in 
one case, and rated at 100W per channel, using 
paralleled complementary FET output devices. 
The design has a wide bandwidth, nominally 
de to 1 MHz, and it uses a low order of negative 
feedback, quoted at 14dB. Inputs are in phono 
while the single speaker connections are via 
4mm socket/binding posts. The output speaker 
fuse is included in the feedback loop to 
minimise its effects on the loudspeakers. 

Sound quality 
With a comfortable 'very good' rating for 
sound quality the 777BU is up with the best in 
its price range. 

lt sounded lively with an impressive clarity, 
� while tonally it was essentially neutral, with 
0 
" 

perhaps a trace of mid hardness. Subjective 
frequency response was very wide with a clean 
sparkling treble, plus articulate powerful bass 
of good transient attack, despite a slight effect 
of low frequency overhang. Stereo images 
were quite stable and well focused, with both 
depth and ambience effects well portrayed. lt 
could play to very high volume levels with an 
above-average clipping tolerance; 104dBA was 
reached into the normal load, and 102dBA into 
the adverse load. lt also proved tolerant of a 
wide range of speaker types including 
electrostatics. 

Lab results 
Rated at 100W (20dBW), the 777BU proved to 
have a substantial power supply and its output 
into 4ohms was barely lower than that into 
8ohms. Power bandwidth was excellent at 
20.8dBW with the peak 8ohm output at 
21.3dBW backed by a high but rather asymetric 
peak current capacity of + 17, - 28A, the 
imbalance fortunately in the preferred negative 
direction. The output was well maintained into 
2ohms at 19.4dBW, approaching 275W burst 
per channel, with total harmonic distortion 
measured at better than - 60dB and the two-

tone intermodulation figure at - 66dB. 
Signal-to-noise ratio was fine, output 

i m p e d a n c e  n e g l i g i b l e  and de o f f s e t  
satisfactory. Input sensitivity was high enough 
for direct connection of some auxiliary signals 
especially CD. For its power rating, 
mechanical hum was fairly low. 

GENERAL DATA Power amplifier 
Power output 
Rated power into 8ohms, maker's spec .. . .. . .. 100W( = 20dBW) 
Power output 20Hz 1kHz 20 kHz 
One channel, 8ohm load. . . . . .20.8dBW 20.9dBW 20.8dBW 
Both channels, 4ohm load . . . .... 20.3dBW 20.4dBW 20 . 2dBW 
One channel, 2ohms, pulsed. . .19 . 2dBW 19 . 4dBW 19.1dBW 
Instantaneous peak current. . . . . . . . . . . . + 17 A -28 A 

Conclusion Distortion 

While this is an expensive amplifier, it was 
pretty powerful, with double mono power 
supplies of a size that bring the unit close to a 
regulated supply performance. The output was 
comfortably load tolerant and could be driven 
into mild clipping, producing high sound 
levels. The sound quality was in the very good 
class which goes some way towards meeting 
the price, and aside from strict value 
considerations, such results do justify a firm 
recommendation. 

Total harmonic distortion, 20Hz 1kHz 20 kHz 
at rated power, auxinput. ....... -63dB -64dB -60dB 
lntermodulation, 19/20kHz, rated power ..... . . . . . ..... - 66dB 
Noise 
PA input (rei 1W, Bohms CCIR weighted). . ........... - 9 1dB 
DC output offset. . . . . . . . . . . . . . . .left 25mV, right 25mV 
Output Impedance (damping) ... . 0 . 1 2ohm 0.12ohm 0 . 15ohm 
Input data socket type sensitivity 
Power amp . . . . . . . . . . . . . . .. . . . . phono BOmV 
Size (width, height, depth) . . . . . . ......... . . .  45 x 10 x 3 2cm 
Typical price inc VAT. . . . . . . . . . . . . . . ......... £750 
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AUTO-REVERSE CASSETTE DECK 

• Flip reverse system - quick auto reverse record/ 

playback. 

• Digital Counter. 

• 3-head configuration for recording. 

• Direct-drive Pulse Servo Motor 

• Double Dolby-C/B noise reduction 

Frequency response 25-1BOOOHz; S/N Ratio 60dB 

W & F 0.06%; Crosstalk 65dB; Channel separation 

40 dB; THD 0.4%; 

WHAT HI-FI GUIDE PRICE 

DIGITAL SYNTHESIZER 

FM/MW/LW 1STEREO RECEIVER 

• 35 watts per channel, min. RMS. 

• SEA S.tereo graphic equalizer 

• Quarti - PL L digital synthesized tuning 

• Auto QSC with LED indicator 

• Preset six FM & six MW/LW Stations 

108 

Supar-A Digital Synthesizer FM/ AM Stereo Receiver 

• 65 watts per channel, min.RMS. both r.hannels 

driven into 8 ohms at 1kHz (DIN.) 

• S. E.A. stereo graphic equalizer 

• Quartz - PLL digital tuning with Presets. 

A
" perfect distortion-free amplifier with two tape 

monito;s with dubbing facilities. Triple power protec

tion and slider balance/volume controls. 

T.H.D- 0.003%- FM SensitivitY 0.9Mv. 

DDV7 
AUTO-REVERSE CASSETTE DECK 

• Quick auto-reverse recording and playback. 

• Direct drive Pulse Servo Motor. 

• S.A. head for record and playback. 

• Dolby·C/B noise reduction. 

• Digital counter - total versatility. 

Frequency Response 30-17000 Hz .S/N 58 dB 

Crosstalk 65 dB. Channel separation 40 da THD 

WHAT Hl·fl GUIDE PRICE (FEB.84) £299 

AUTO-REVERSE CASSETTE DECK 

• Quick auto-reverse record/playback 

Two-motor full-logic control tape transport 

S.A. head for record and playback 

• Dolby-C/B noise reduction and filter 

Frequency response 30-16,000Hz; S/N Ratio 58dB; 

Crosstalk 55 dB; Channel separation 40 dB; THD -

1.0% 
WHAT HI·FI GUibE PRICE (FEB-84) £219 



• Auto reverse record/playback 

• Logic control mechanism - soft touch 

• Dolby-C/B noise reduction with filter 

• Music scan system 

• 7 LED multi-peak indicators 

Frequency response 30-15000 Hz; S/N Ratio 

Crosstalk 55 dB; Channel separation 40dB; THD 1 

WHAT HI-FI GUIDE PRICE (FEB.831 £149 

• 75 watts per channel, min RMS. both channels 

driven into 8 ohms at 1kHz. 

• Super-A power amp with SAE stereo graphic 

equalizer. 

• ICL high-gain phono equalizer for mm/me 

cartridge. 

• Pushbutton controls, LED indicators with two· 

tape deck connections for dubbing. Independent 

speaker switches S/N 87dB-

DIGITAL SYNTHESIZER 

FM/AM RECEIVER 

• 80 watts per channel, min. RMS, both channels 

driven into 8 ohms at 1kHz. 

• Supe<·A power amp with Graphic Equalizer with 

recording. 

• Ouartz-PL L digital synthesized tuning 

eight FM and AM preset stations. 

RL 915 'Recommended by t-li-F i Choice at around 

£200'. A beautiful U.K. designed speaker similar to 

the Mordant Short pageant 2, with improvements

it has done well enough to be included 

'Recommended Category' with best results. 

• Suitable for amps 15 to 1500 watts-

• Frequency response S8t-lz-18Kt-IZ-

• 87 db/w - 1 metre. 

DELUXE WALNUT FINISH 6& SMOKED GLASS TOP 

WITH REMOVABLE BLACK JERSEY CLOTH GRILLE 

109 
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AR18LS 

The AR 18LS is an updated 

version of the AR 18s, a 

bookshelf type acoustiC 

suspension. 2-way 

speaker. 
New grille cloth and cab1net 

appearance have been added 

to give a contemporary style 

1n keeping With the top--of

the-line models The sound IS 

Still the same - the sound that 

has received crit1cal acclaim 

worldwide. 

100Wott 

HYPER-FI £59 95 
PRICE 

• 

AM/FM Digital Receiver. 35 watts RMs per 

channel. Twin Speakers & Tape Dubbing. 

T .H.D.00 / .FMSensitivity 1.9MV. What 

Hi-Fi Guide Price (Feb.'84) £175 

HYPER-FI £12995
PRICE 

• 

A truly superb 

Speaker System. 

3way Base 

Reflex Design. 

10n Super Base, 

2 .n Midrange. 

2" Super 

Tweeter. 8 ohms. 

40Hz-25,000Hz. 

70 watts Power Handling. 

Crossover frequencies. 4000 and 

14000Hz 12 DB Octave. Highly 

efficient 90 DB/W @ 1M. Size 

330mmx590x255 Weight 10 ki  los. 

Walnut or Black finish. 

HYPER-FI £69 95
PRICE 

• 

• Digital Tuner-Amplifier 

Frequency Response 

20-20KHz THD 0.05%; FM 

SEN. 0.9mv; Twin tape facility-Twin speaker Outputs 

Size 490 x 88 x 3

HYPER-FI £

55mm. 

69 95 
PRICE 

• 

Linear 

Fully automatic Direct drive Track Turntable. 4 

phase 8 pole D.C. Motor. 750G. Die Cast platter. Low 

acoustic feedback. Feather touch front controls. High 

quality magnetic cartridge. W & F. 0.03%. Rumble 

67d8. 

WHAT HI·FI GUIDE PRICE (FEB.84) £164 

HYPER-FI £119 95
PRICE 

• 

- Fully programmable front 

loading turntable. 14 Programmes. Index 

Scan, Skip-play, Repeat-play. 

Programme search. High output moving 

coil. Cartridge. 
What Hi-Fi Guide Price £299. 

HYPER-FI £17995
PRICE 

• 



AMU1(25) £59.95 
AMU2( 35) £79.95 
AMU3(45) £119.95 
AMU5(60) £229.95 
AMU7(80) £299.95 

DE NON 
PMA710(40) £89.95 
PMA730(60) £149.95 
PMA 750(801 £229.95 
PMA770(100) £319.95 
PRA 1000/POA 1500 

( 150) £699.95 
DUAL 

CV1120(20) £79.95 
CV1150 £89.95 
CV1160 £69.95 
CV1260 £139.95 
CV1460 £189.95 

HITACHI 
HA2800(25) £59.95 
HA3800(35) £69.95 
HA4800(50) £79.95 

JVC 
AK11(30) £59.95 
AK22(40) £79.95 
AX30(50) £109.95 
AX40(60) £139.95 
AX77( 100) £249.95 

LUXMAN 
L 113140) £89.95 
L200 £119.95 
G120A £144.95 
L230 £174.95 

MARANTZ 
PM310(25) £59.95 
PM350(38) £69.95 
PM420(40) £99.95 
PM5200C(55) £129.95 
PM7500C(80) £189.95 

NAD 
3020(20) £89.95 
3020A(20) £109.95 
3140(40) £99.95 
3150(40) £169.95 
1020/215011 00) 

£219.95 

PIONEER 
SA540 £49.95 
SA 7 40 £79.95 
SA940 £119.95 
A60160) £219.95 
A70170) £249.95 
ABO £349.95 

ROTEL 
RA820125) £79.95 
RA820B £99.95 
RA840140) £109.95 
RA860160) £179.95 

SAN SUI 
A505130) £49.95 
A707150) £79.95 
AU0101130I £79.95 
A909170) £99.95 
AU0221351 £99.95 
AUD33150) £129.95 

SONY 
TAAX2 2125) £79.95 
TAAX22BI2 5) £79.95 
TAAX44145) £119.95 
TAAX44BI45) £139.95 

TECHNICS 
suz 15120) £59.95 
SUZ351351 £89.95 
SUZ55155) £99.95 
SUV303K(40) £99.95 
SUV505/K(60) £129.95 
SUV707KI80) £219.95 
SUV9KI 120) £339.95 
SEA7/SUA8160) 

£499.95 
SEA5/SUA61160) 

£699.95 
SEA3/SUA4I200) 

£1199.95 

TRIO 
KA30125) £59.95 
KA31125) £69.95 
KA51145) £79.95 
KA501501 £89.95 
KA711651 £89.95 
KA70170) £99.95 

YAMAHA 
A3001301 £89.95 
A400140) £129.95 
A500170) £169.95 
C50/M501110) £659.95 

TUNERS 

AKA I 
ATK1L £59.95 
ATS3L £89.95 
ATS61L £99.95 
ATS7L £189.95 

DEN ON 
TU710 £99.95 
TU750S £149.95 

DUAL 
CT1160 £59.95 
CT1 120 £79.95 
CT1150 £79.95 
CT1260 £129.95 
CT1460 £159.95 

HITACHI 
FTJOO £39.95 
FT3500 £49.95 
FT4500 £79.95 

JVC 
TK 1 1L £59.95 
TK22L £89.95 
TX30L £109.95 
TX55 £129.95 

LUX MAN 
T111 £79.95 
T210L £99.95 
T230 £169.95 

MARANTZ 
ST320L £59.95 
ST450L £59.95 
STSOO £69.95 
ST521L £79.95 

N.A.D. 
4020A 
4150 

£109.95 
£169.95 

PIONEER 
TX540L £39.95 
F5L £49.95 
TX940L £89.95 
F7L £89.95 

ROTEL 
RT820L £59.95 
RT840L £69.95 
RTBGOL £69.95 

SAN SUI 
T505L £49.95 
T707L £69.95 
T909 L £89.95 
TUS33L £89.95 

SONY 
STJX22L 
STA35L 
STJX2 2LB 
STJX44L 
STJX44LB 

£49.95 
£59.95 
£5.9.95 
£59.95 
£89.95 

TECHNICS 
STZ15L £59.95 
STZ25L £69.95 
STZ45L £69.95 
STZ35L £89.95 
STZ55L £89.95 
STS505L £109.95 
STS707 K £149.95 
STSS £299 .95 

KT31 L £49.95 
KT51L £69.95 
KT50 £99.95 

YAMAHA 
T560 £69.95 
T300 £89.95 
T760 £99.95 
T500 £119.95 
T70 £219.95 

CASSEIVERS 
JVC 

R7000 £289.95 

SAN SUI 
CRM7 £189.95 

TECHNICS 
SAKGL £169.95 

RECEIVERS 

DUAL 
C802 £79.95 
C806 £89.95 
C816 £99.95 
C826 £139.95 
C828 £159.95 
C844 £199.95 

HITACHI 
DE33 £79.95 
DE44 £89.95 
DE65 £89.95 

JVC 
KDV11 £64.95 
KDV22 £79.95 
KDV33 £99.95 
KDD55 £129.95 
KDV35 £139.95 
KDV44 £139.95 
DDV7 £199.95 
DDV9 £299.95 

LUX MAN 
K113 £99.95 

AKAI K210 £154.95 
AAR1LI25) £89.95 K230 £2 14.95 
AAR22L(30) £149.95 K250 £299.95 

DENON MARANTZ 

DRA400(40) £219.95 SD22 0  £59.95 
DRA700(60) £299.95 50320 £94.95 

HITACHI SD420 £139.95 

HTA4000(35) £129.95 SD720 £189.95 

JVC 
SD5010 £129.95 

RK11LI201 £89 95 
N.A.D. 

RK22L(35) £129�95 6040A £119.95 

RX40LI40) £149.95 6050C £159.95 

RX60(60) £169.95 6150C £199.95 

RX80(801 £229.95 NAKAMICHI 

LUXMAN BX1 £159.95 

R5045 £284.95 BX2 £179.95 

MARANTZ 
LX3 £249.95 

SR220L(201 £69.95 
ONKYO 

S R320L(30) £119.95 TAW88 £199.95 

SR520LI401 £169.95 PIONEER 

N.A.D. CT340 £79.95 

7120(20) £179.95 CT540 £89.95 

7150(40) £309.95 CT740 £109.95 

ON K YO CT940 £129.95 

TX11LI30) (129.95 CT50R £199.95 

SANSUI 
CT70R £249.95 

R 303L(20) £69_95 
CT90R £2 99.95 

R606(301 £99.95 ROTEL 

SONY 
RD820 £69.95 

STRVX4L(50) £119 95 =g::g £��:�� 
TECHNICS 

SANSUI 
SA 1 10LI2 0) £89.95 DSSM £69.95 
SA210L(30) £129.95 D77F £79.95 
SA310U40) £169.95 D77R £99.95 

TRIO 0990 £159.95 
KR910L £119.95 0570 £179.95 
KR80L £149.95 DW9 £219.95 

SONY 

ilt·$$iiilj•I#H$j �g��!� ���:� 
AKA I 

HX1 £69.95 
HX3 £89.95 
HXR5 £119.95 
GXR6 £139.95 
GX7 £199.95 
GXF71 £199.95 
GXF91 £299.95 

AUREX 
PCX44AD £99.95 
PCX45AD £99.95 
PCG6R £99.95 

AIWA 
ADF220 £99.95 
ADF330 £119.95 
AD3500 £139.95 
ADWX110 £219.95 
ADF660 £22 9.95 
AD F770 £2 79.95 

DENON 
OR 170 £99.95 
DRM1 £169.95 
DRM2 £209.95 
DRM3 £249.95 
DRM4 £299.95 

TCFX44 £99.95 
TCX500R £99.95 
TCFX66 £109.95 
TCFX77 £139.95 
TCK5.55 £179.95 
MTL 10 £249.95 

TEAC 
VJOO £79.95 
V350C £99.95 
V66C £129.95 
V1RX £259.95 

TECHNICS 
RSM205 £79.95 
RSM216 £99.95 
RSM229/K £99.95 
RSM233/K £119.95 
RSM235/K £139.95 
RSM245K £199.95 
RSM222 £199.95 
RSM258K £219.95 
RSM253K £278.95 

KX31 
KX41 
KX71R 

TRIO 
£84.95 
£99.95 

£139.95 

YAMAHA 
KJOO £139.95 
K500 £179.95 
K1000 £299.95 

Mili;J�II·!:IIJW 
AKA I 

APB1C £59.95 
AP02C £69.95 

DUAL 
CS514 £69.95 
CS515 £79.95 
CS5051 £79.95 
CS508 £79.95 
CS6170 £109.95 
CS6270 £169.95 

JVC 
LA100. £59.95 
OLA200 £69.95 
OLF300 £79.95 
LF71 £139.95 
OLY3F £149.95 
QLV5F £189.95 

LUXMAN 
P0284 £114.95 
PD289 £174.95 
PD300 £374.95 

MARANTZ 
TT120CT £44.95 
TT2200 £59.95 
TT22 1CT £69.95 
TT320CT £79.95 
TT525CT £119.95 

N.A.D. 
5120/ADCK5E £99.95 

PIONEER 
PL8 £89.95 
PL44F £119.95 
PL88F £179.95 

ROT EL 
RP820 £34.95 
RP830 £89.95 
RP850 £129.95 

SAN SUI 
PD10 £59.95 
PD20 £59.95 
PDJO £69.95 
SR222 IV £79.95 

SONY 
PSLX22B £69.95 
PSLX4 £79.95 
PSLX33B £89.95 
PS07 £89.95 

TECHNICS 
SLB2 10/SLB2 1 £69.95 
SL3K £99.95 
SL0200S £99.95 
SLDL5/K £99.95 
SL5 £129.95 
SLQX200K £129.95 
SLDL 1/K £149.95 
SL6/K £159.95 
SLQL 1/K £189.95 
SL7 £219.95 
SL 1200 11 £22 9.95 
SL10 £249.95 
SL15 £279.95 

TRIO 
KD1600 £44.95 
KD40R £44.95 

YAMAHA 
P200 £69.95 
P300 £79.95 

MiA:t·'34;LW 
AKA I 

AE63 £179.95 

ACOUSTIC RESEARCH 
AR8LS £69.95 
AR18S £69 .95 
AR 18LS £79.95 
AR28LS £119.95 
ARJBS £149.95 
AR48S £189.95 
AR925 £289.95 
AR58S £339.95 
AR98LW S £569.95 
AR9LS £949.95 

BOSE 
201(60) £99.95 
301(75) £189.95 
501(100) £299.95 
601(150) £599.95 
901 (unlimite d) 

with stand £999.95 

BOWERS & Wl LKI NS 
DM110 £99.95 
DM220 £179.95 

CELESTION 
Oinon 10011 £59.95 
Ditton 110 11 £79.95 
Ditton 131 11 £99.95 
Oitton 250 £119.95 
Oitton 300 11 £169.95 
SL6 £199.95 
Oitton 6611 £399.95 

K.E.F. 
Coda Ill £99.95 
Carina £139.95 
Caprice £149.95 
Carlton £199.95 

MARANTZ 
LD30 £89.95 
LD50 £129.95 

MORDANT SHORT 
M S 2 0  £ 9 9.95 
C a rniv a l  3 £ 1 2 9.95 
Festival 3 £199.95 
Pa geant 3 £299.95 

PIONEER 
CS363(30) £39.95 
CS565(40) £49.95 
CS656(60) £69.95 
CS767(75) £89.95 
HPMSOX £199.95 
HPM300(80) £129.95 
HPM500 £199.95 
HPM900 £299.95 
HPM110X £349.95 

TANNOY 
Mercury £109.95 
Stratford £119.95 
Oxford £169.95 
Venus £199.95 
Dorset £229.95 
Jupiter £269.95 
Arden £499.95 
L.R.M. £579.95 
Windsor £1149.95 
Buckingham £1299.95 

WHARFDALE 
L30 £54.95 
Diamond £64.95 
L50 £69.95 
L90 £89.95 
L 140 £99.95 
W30 £114.95 
L 110 £139.95 
W40 £149.95 
E50 £169.95 
W50 £199.95 

YAMAHA 
NS100 £249.95 
NS1000 £699.95 

M;li:fO;J:f:tW 
AKA I 

40000 £249.95 
GX77 £399.95 
GX747 £499.95 

TEAC 
X1000R £499.95 
X1000RBL £599.95 

M::C•lit·1!t-4:t;M 
AKA I 

EAG30 £69.95 

ADC 
SS115 £12"9.95 
SS215 £179.95 
SS315 £229.95 

FISHER 
EQ350 £49.95 

JVC 
SEA33 £89.95 
SEA60 £159.95 
SEA70 £199.95 

MARANTZ 
E020G £79.95 
E020D £129.95 

PIONEER 
SG540 £69.95 
XG9 £129.95 
SG90 £169.95 

SAN SUI 
SE77 £89.95 
RG7X £119.95 
RG707 £119.95 
SE8X £149.95 
SE9 £269.95 

TECHNICS 
SH8020/K £79.95 
SH4060 £99.95 
SH8045/K £119.95 
SHE5K £119.95 
SH8040 £119.95 
SH8055K £199.95 
SH8065K £2 99.95 

lli!·!BSi1-iil�i�'l 
AKA I 

Fusic.n Fll £279.95 
FusDn F3l £369.95 
PROR1 £249.95 
PROE 110 £329.95 
PROE210 £419.95 
PROE310 £499.95 
PROE710 £599.95 

BANG & OLUFSEN 
BEO System 220 P.O.A. 

DUAL 
System One £349.95 
System Two £379.95 

FISHER 
System 100 
System35 
System 55 
System 77 
System 250 
System 360 

GR 11 
GX111 
GX222 

JVC 

£249.95 
£249.95 
£299.95 
£369.95 
£2 99.95 
£429.95 

£289.95 
£319.95 
£379.95 

MARANTZ 
MSJOO £369.95 
MS350 £429.95 
MS400 £479.95 
MS550 £599.95 
MS630R £799.95 

MITSUBISHI 
System 110 +399.95 
System 310 £499.95 

N.A.D. 
NAD 3020A System 
3020A/4020A/6125/ 
5120/ RACK £449.95 

PIONEER 
XA3 £279.95 
XAS £349.95 
XA7 £429.95 
XA9 £569.95 

ROTEL 
RCX820 £199.95 
A840 £399.95 
A860 £599.95 
820B System 
820B/ RT840/ RD840/ 
RP830/ RACK £399.95 

SAN SUI 
IS 220/222 £249.95 
IS 330/333 £299.95 
IS 770/777 £479.95 
IS 990/999 £699.95 

SANYO 
GXT100 £139.95 
GXT200 £179.95 

REE MAlL ORDER DELIVERIES 

Ple ase supply (make/model) 

Access or 

SONY 
S R1 £369.95 
S2 £449.95 
54 £599.95 

TECHNICS 
Z15 £319.95 
Z35 £359.95 
Z55 £449.95 
Z75 £539.95 

TEN SAl 
Compo 10 P.O.A. 

TOSHIBA 
System 20 £299.95 

TRIO 
V51 £459.95 
V71 £579.95 

YAMAHA 
AOS System 
A05/T05/K�P200/ 
RACK £359.95 
System 1 £399.95 
System 2 £499.95 

M#lj!jMII�I.i'fi•3\t• 
AKA I 

System 1 £269.95 
Sys1em 44 £369.95 
System 66 P.O.A. 
System 77 P.Q.A. 
System 88 £799.95 

AIWA 
VJOO £369.95 
V600 £399.95 
V700 £449.95 
V1000 £649.95 

J.V.C. 
E600 £369.95 
EJO £399.95 
E3 £449.95 
2001 £599.95 
2001 FS £699.95 

MARANTZ 
MX250 £489.95 
MX320 £569.95 

MITSUBISHI 
Z20 £349.95 
System 43 £449.95 

ONKYO 
Ra dian 33 £439.95 

PANASONIC 
350 System £299.95 

PIONEER 
533 £369.95 
S55 £419.95 
S77 £609.95 

SANSUI 
M 55 £299.95 
M77 £459.95 

SONY 
55 £699.95 
77 £899.95 

TECHNICS 
315/10 £299.95 
315/2 5  £399.95 
315/35 £499.95 
315/45 £599.95 
315/55 £799.95 

ll(e1�1:Z·!ii•llli4W 
Hitachi DA 1000 

£249.95 
Akai CDD1 £299.95 
Marantz CD63 £299.95 
Marantz CD7 3 £349.95 
Sony CD101 £399.95 
Tochn;cs SLP7 £369.95 
Techn;cs SLP8 £449.95 

VIDEOS 
FULL RANGE 

STOCKED 
PHONE FOR 

UNBEATABLE 
PRICES 

I enclose £ . . 

Name ... 

Address . 

Barclaycard No • . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Day-time/Works Tel. No. 

Send to: HYPERFI, 28-32 LONGBRIDGE ROAD, BARKING, EX. 
V.A.T. FREE PERSONAL EXPORT ORDERS WELCOME 

Prices subjec1 to change E. & O.E. 
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"'Musical Fidelity The Pre-Amp/Dr Thomas 
Musical Fidelity ltd, Unit 208, 16 Brune Street, London E1 7NJ 
Tel 01-247 3066 

On the market for some time now, and priced at 
around £250, The Preamp has already made a 
good name for itself. The matching power amp
lifier has only become available more recently. 

Outwardly, the Preamp's appearance is 
unusual and rather plain, except that when 
switched on, its name is brightly illuminated in 
red. Simple lever switching provides for tape, 
tuner and disc selection while interchange 
between moving-magnet and moving-coil re
quires the lid to be removed to gain access to 
an internal switch (but disconnect from the 
mains first). 

The Or Thomas power amplifier offers a 
substantial 120W per channel, and is 
conceived with elongated proportions, the 
sides clad in finely-finned heatsinks. 

Constructional details of the review sample 
suggested that the pre-amplifier' s mains 
wiring was not to full safety standards; for 
example the transformer appeared not to be 
double insulated but the case is not grounded. 
Integrated circuits are used - for example, 
LM394 for the moving-coil input and LF363W 
for later stages. 

The power amplifier uses a large trans
former plus a generous reservoir capacity and 
paralleled Hitachi MOSFET output transistors 
from the direct coupled output stage. The 
speaker protection fuses are incorporated in 
the feedback loop in order to reduce their 
spurious effects. 

Sound quality 
As a combination this system held up well 
during the listening tests, scoring a 'good 
plus'. Dy namics were strong and the power 
amp could play very loud, attaining 106dBA for 
the normal loudspeaker load and 104.5dBA for 
the adverse load. 

Via the moving-coil input, the sound showed 
good clarity and was generally well balanced, 
particularly in the midrange but overall it did 
tend to a mild 'brightness'. Bass was well 
above average, however, with fine power and 
attack, with vocal lines nicely articulated. 

On the debit side, the stereo presentation 
was a little two dimensional, and the depth 
effects were not as strongly portrayed as by 
some models. 

Moving-magnet input performance proved to 
be quite similar, confirming the good me result. 
Via aux, digital programme was clear and art
iculate with good weight and extension in the 
bass. Impressive in scale and power, more 
depth and subtlety would have further en
hanced the sound. 

Lab results 
Rated at 120W (21dBW), the amplifier showed 
a good power bandwidth at a 22dBW level, and 
held to practically its rated power into 4ohms, 
both channels continuously driven. Peak 
ratings were good, measuring 23d8 (200W) into 
8ohms, falling only 1.2dB into 4ohms, and a 

reasonable - 4d8 into 2ohms. For its power, 
the amp's + 21, - 19A peak current capacity is 
just satisfactory. 

Distortion and high frequency intermodu
lation levels were negligible over the 
measurement range, while signal-to-noise 
ratios were good, and output offsets, for both 
pre and power amp, were negligible. Input 
overload levels were fine and the power amp 
output impedance low. Good at higher settings 
channel balance deteriorated at - 60d8 vol
ume setting to a poor - 10d8, due to the cheap 
volume control used. 

Input characteristics for The Preamp were 
very satisfactory, but it should be noted that 
the power amplifier has a lower than usual 
input impedance, not suited for example, to 
weak pre-amps or passive control units. 

Conclusion 
Priced well above the 'value-conscious' 
brackets, the Musical Fidality combination 
was a clear candidate for recommendation on 
the ground of its basic sound quality, as well 
as dy namic range and maximum sound level. 

Considered separately, the power amplifier 
was load-tolerant as well as powerful, and 
provided a pretty good sound. If it had sounded 
a little 'sweeter', with more stereo depth our 
enthusiasm would be greater. The Preamp 
continues to stand up well as a musical 
performer, with particularly good midrange. 

(Note: Since this review was completed, 
Musical Fidelity have changed the cabinet and 
internal layout of the Or Thomas power amp; 
although the circuit itself is unchanged, the 
new layout is claimed to improve performance 
in the areas criticised. (pie shows new amp). 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Pre- and power amplifier 

Power output 
Rated power into 8ohms, maker's spec. . . . . .  120W( = 21dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Bohm load. . . . .. 22.0dBW 22.4dBW 22.1dBW 
Both channels, 4ohm load. .19.8dBW 20.4dBW 20.1dBW 
One channel, 2ohms, pulsed ..... 18.4dBW 19.0dBW 19.0dBW 
Instantaneous peak current. + 21 A -19 A 
Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. . -77dB -77dB -77dB 
lntermodulation, 19/20kHz, rated power, aux input. . -71dB 
lntermodulation, 19/20kHz, at OdBW, disc (mm) ........ -80dB 
lntermodulation, 19/20kHz, at OdBW, disc (me). . . -79dB 
Noise 
Disc (mm) input (IHF, CCIR weighted). 
Disc (me) input (IHF, CCIR weighted). 
Aux/CD input (IHF, CCIR weighted) . .. ...... . 
Residual, unweighted (volume control at m in). 
DC output offset . 
DC offset, pre-amp. 
Input overload 20Hz 

32dB 
24dB 

>20dB 

1kHz 
32dB 
25dB 

>20dB 

. -79dB 

. -78dB 
-82dB 
-65dB 

13mV 
.1mV 

20kHz 
32dB 
14dB 

>20dB 

Disc (mm) input (IHF). 
Disc (me) input (IHF). 
Aux/CD input (IHF). 
Stereo separation 
Disc input. -55dB -56dB -41dB 
Aux input. -68dB -67dB -43dB 
Output impedance (damping). . . 0.04ohm 0.04ohm 0.12ohm 
Channel balance, disc, at 1kHz. . . 0.1dB 
Volume/balance tracking OdB -20dB -60dB 
Aux input. OdB 0.1 dB 10dB 
Input data socket type sensitivity loading 
Disc (mm) input. Phono 0.35mV 47kohms, 170pF 
Disc (me) input Phono 0.016mV 198ohms, 10nF 
Aux input. Phono 18.5mV 44kohms, 60pF 
Power amp. Phono t01.6mV 10kohms, 380pF 
Output, pre-amp (tape). . ...... 9.4V max , ohms 
Disc equalisation error, 30Hz-15kHz. . .... . + OdB, -0.3dB 
Size (w1dth, height, depth) .... ......... 30 x 11 x 5cm, See note 
Typical price inc VAT. . £241. £490 when reviewed, Dr T 
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Disc input: stereo separation 
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Myst G-Ohm and Tma-3 
Myst Ltd, The Old Surveyors Office, Weobley, Hereford 
Tel (05445) 8811 

• 
.I. 

• 

When this review of the established G·Ohm 
amplifier system had been completed, we were 
informed by the manufacturers that we should 
try out their new integrated model, which we 
were happy to do. Bearing in mind broad 
similarities in circuitry and design, the test 
results were pretty close with the proviso that 
the integrated Tma-3's output level was 3dB 
less than the G-Ohm separates. 

Built into a set of excellently finished cases 
which are assembled together and intercon
nected at the rear, the G-Ohm comprises a 
large power supply, the bottom unit, a small 
pre-amplifier (moving-coil or moving-magnet 
available) plus two aow power amplifier units. 
T he Tma-3 integrated comes as a single low
line case, and as with the G-Ohm, also has only 
input selection buttons and a volume control. 
Inputs are in DIN, with speaker connection via 
4mm socket/binding posts. 

Technical details for the G-Ohm include a 
fine standard of construction and a minimum 
of wiring. Disc input (mm) is by a 5534 IC buffer 
followed by TL071 ICs for the two stage RIAA 
equalisation. Variable gain and loading is 
possible, while moving-coil uses the LM394 
multiple transistor chip, and a TL072 used in 
shunt/feedback configuration. The power 
amplifiers are straightforward, and used a 
complementary MOSFET output stage, and a 
large transformer is fitted, feeding 2 x 150001-'F 

w computer grade reservoirs. 
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Sound quality 
Fairly well-regarded in the listening tests, the 
G-Ohm was felt to be in good control, but with 
some mid-hardness, this notwithstanding a 
good performance in the vocal register. T he 
bass and treble were not obtrusive, and the 
amplifier showed good focus and depth in the 
stereo image. Both moving-coil and moving
magnet inputs were of comparable quality. 

On master programme via aux, the sound ap
peared quite dry in the bass, and well bal
anced, crisp and clear, but somehow seemed 
held back. Transparency and depth were not 
present in full measure, while a trace of 'edge' 
was also apparent in the treble. A decent 
102dBA was available into the adverse load. 

The integrated Tma-3 was not as powerful, 
producing 102dB into 8ohms, and just 97.5dBA 
into the adverse load. The family resemblance 
was clear, though this model appeared to show 
some improvement in transparency and detail, 
sounding more 'open' than the G-Ohm. 

Lab results 
Rated at BOW (19dBW), the G-Ohm demon
strated an excellent power bandwidth, holding 
fairly well into 4ohms. Peak current capability 
was + 15, -21A, rather assy metric, and not 
really sufficient for the 20dBW maximum avail
able. 4ohm was handled well on peaks, but into 
2ohms a 5dB loss was recorded relative to 
8ohms. At full power the distortion results 

were good, except at 20kHz, but the high 
frequency intermodulation was found to 
improve at lower power levels. 

Signal-to-noise ratios were satisfactory, but 
input sensitivities were on the low side, sug
gesting the use of higher output cartridges. 
Output de offset was within acceptable limits, 
as was that of the pre-amplifier. Via moving
magnet input, disc overload level were fine, 
while the lower figures obtained at 20kHz via 
moving-coil were still just sufficient to avoid 
trouble. Stereo separation was better than 
usual, though worse on aux than disc. Channel 
balance was fine except at very low volume 
settings. However, 220pF of capacitance is 
present on the moving-magnet input, which 
should be allowed for when matching cart
ridges. The power amplifier input resistance is 
also rather low at 8kohms. 

Following the IEC bass rolloff, the disc 
equalisation met close limits above 50Hz, but 
showed no ultrasonic filtering. 

Conclusions 
The G-Ohm represents that now not-so
uncommon British phenomenon - a carefully
designed and built product, coming from a 
small manufacturer. Despite one or two 
oddities the system did provide good sound 
levels at a well above average sound quality, 
which warrants a recommendation. 

Turning to the integrated version, costing 
about half as much as the G-Ohm, it offered a 
further improvement in sound quality, though 
with an indication of poorer adverse load toler
ance. Since the smaller model was not subject 
to full test, a reserved recommendation is 
appropriate here. 
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Dhc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Pre- and power amplifier 
Power out put 
Rated power into Bohms, maker's spec ......... BOW(= 19dBW) 
Power output 20 Hz 1kHz 20kHz 
One channel, Bohm load ........ 19.7dBW 19.7dBW 19.7dBW 
Both channels, 4ohm load ....... 17.2dBW 1 7. 7dBW 1 7.5dBW 
One channel, 2ohms, pulsed ..... 14.1dBW 15.0dBW 15.0dBW 
Instantaneous peak current. + 15 A -21 A 
Distortion 
Total harmonic distortion, 20 Hz 1kHz 
at rated power, aux input. . . . . . . . -76dB -BOdB 
lntermodulation, 19120kHz , rated power, aux input ... . 
lntermodulation, 19/20 kHz, at OdBW, disc (mm) .... . 
lntermodulation, 19120kHz, at OdBW, disc (me) ... -� .. 
Noise 

20 kHz 
-60dB 

. -72dB 

. -75dB 

. -78dB 

Disc (mm) input (IHF, CCIR weighted) ................ -76dB 
Disc (me) input (IHF, CCIR weighted) ................. -70 dB 
Aux/CD input (IHF, CCIR weighted)............. . . -74dB 
Residual, unweighted (volume control at m in). . ..... -7 1dB 
DC output offset. . . . . . ....... 22mV 
DC offset, pre-amp. . ............................ 1mV 
Input overload 20 Hz 1kHz 20kHz 
Disc (mm) input (IHF)..... 33dB 30dB -18dB 
Disc (me) input (IHF see note 1). 2 0dB 1 7dB -7dB 
Aux/CD input (IHF). . . . . . >20dB >20dB >20dB 
Stereo separation 
Disc input. . . . . . . . . . . . . 73dB 73dB 65dB 
Output impedance (damping). 0.1ohm 0.1ohm 0.19ohm 
Channel balance, disc, at 1kHz .. ...................... OdB 
Volume/balance tracking OdB -20 dB -60dB 
Aux input.. . . . . . . . . . . . . . 0.1dB 0.1dB 6.5dB 
Input data socket type sensitivity loading 
Disc (mm) input. . . . . . DIN 0.45mV 4 7kohms, 220 pF 
Disc (me) input. . . . . . . DIN see note 2 
Aux input (See note 3). DIN 38mV 32kohms, 100pF 
Power amp. . . . . . . . . . Dl N 9 7  4mV Bkohms 
Output, pre-amp. . . . . . . . . . . .. 9.7V max , 160ohms 
Disc equalisation error, 30 Hz-15kHz. . ..... + 0.3dB, -1.4dB 
Size (w1dth, height, depth)......... . .... 3 7.5 x 20.5 x 12cm 
Typical price inc VAT. . . . . . . . . . . . . . ................ £440 
Note: 1, with 2R2 source; 2, depends on source Z 0.14mV for 
600ohm source Z; 3, LOW gain position 
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� NAD 3020A 
Hi-Fi Markets Ltd, Cousteau House, Greycaine Road, Watford WD2 4SB 
Tel (0923) 27737 

When first produced a few years ago, the 
budget-price 3020 amplifier showed original 
design work. In fact, its introduction helped a 
re-evaluation of standards at this end of the 
market The 3020A is an updated version of 
this bestseller, with a moving-coil input now 
fitted. 

A 20W per channel model, it has many facil
ities such as bass and treble controls, a 
loudness button, mono and a headphone 
socket A row of LEDs gives a coarse-scale 
indication of peak power, this shared for both 
channels. Inputs include tuner, aux, tape, and 
disc; moving-magnet or moving-coil options 
are selected via a lever at the rear. Spring-clip 
connectors are provided for the speaker 
cables, while input connections are via phono 
sockets, with tape duplicated in DIN. The 
moving-coil input has been added by altering 
the disc input gain, but the input characteristic 
remains unaltered at 47kohms. 

Engineering examination revealed an untidy 
layout with considerable surface wiring, 
although the soldering quality was superior to 
that of earlier 3020 versions. The output is 
direct-coupled complementary, with 'work
horse' 305512955 transistors on an aluminium
bracket heatsink. Commercial quality 44001'F 

reservoir capacitors are used for the power 
supply. Some circuitry has been simplified 
since the design was first introduced, but the A 
form is otherwise quite similar to the original, 
including the optional 'soft clip' mode, which 
allows working into clipping but with a reduc
tion in 'edgy sounding' distortion harmonics. 

Sound quality 
Scoring above average on audition, the NAD 
lent a slightly bloomed or rich character to the 
reproduction, which was quite pleasant. Via 
moving-coil input it provided quite good defin
ition but lacked real 'see-through' clarity. 
Complex passages showed some confusion in 
the mid range and neither stereo focus or depth 
were very strongly shown. Via moving-magnet, 
the sound improved a little with more explicit 
presentation, but bass was still just average. 

The output was however notably improved 
via aux, with better focus and depth as well as 
a feeling of better control all round. lt could 
play rather louder than the specification 
suggested, reaching 100dBA and falling only 
1dB into the adverse load. 

Towards full output the sound hardened 
somewhat, while at higher mild clipping level, 
the 'soft clip' switch did smooth the sound at 

i 

the expense of added muddle, which was not 
really considered an advantage. 

Lab results 
Rated at 14dBW, the amplifier produced 
15.6dBW over the power bandwidth into 
Bohms. The small power supply was reflected 
by the greater-than-usual fall into 4ohms on 
continuous loading; but the peak delivery was, 
however, good, with nearly 50W (16.5dB) 
available into 8ohms, falling only by 3.6dB into 
2ohms. 

Distortion, both harmonic and intermodu
lation was exemplary, measuring ty pically 
better than 80dB down overall. Signal-to-noise 
ratios were also good, bar the moving-coil 
input where some compromise was evident. 
Disc overload margins were ample, and 
channel separation good at low and mid fre
quencies. More separation at 20kHz is desir
able though, especially via CDIAux. Channel 
balance was fine throughout, and the input 
characteristics were satisfactory, bearing in 
mind the lower than average sensitivities, as 
well as the 50kohm input resistance. Typical 
bass and treble control responses were 
obtained, while the RIAA equalisation was 
pretty linear with the mild 0.8dB lift at 30Hz 
rated as unimportant. 

Conclusions 
The NAD 3020A continues to justify its 
position as a popular budget amplifier. Strong 
on maximum sound levels, it was also load tol
erant, and will now accept the higher output 
moving-coil cartridges. Sound quality was also 
above average at a well below average price, a 
sure recipe for recommendation. 
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Test measurements 
To show how well the amplifier sustains its 
8ohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Integrated amplifier 
Power output 
Rated power into 8ohms, maker's spec ....... 20W( = 13.5dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, 8chm load. . . . .. 15.6dBW 16.3dBW 16.1dBW 
Both channels, 4ohm load ....... 12.4dBW 13.6dBW 13.7dBW 
One channel, 2ohms, pulsed . . .12.0dBW 13.0dBW 13.0dBW 
Instantaneous peak current. + 17 A - 14 A 
Distortion 

Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input ........ -84dB -86d8 -8 1d8 
lntermodulation, 19/20kHz, rated power, aux input. ..... -78d8 
lntermodulation, 19/20kHz, at OdBW, disc (mm) ....... >-80dB 
lntermodulation, 19/20kHz, at OdBW, disc (me). . ... >-80dB 
Noise 

Disc (mm) input (IHF, CCIR weighted) .. . 
Disc (me) input (IHF, CCIR weighted) .... . 
Aux/CD input (IHF, CCIR weighted). 
Residual, unweighted (volume control at m in). 
DC output offset ..... . 
Input ovet1oad 
Disc (mm) input (IHF). 
Disc (me) input (IHF). 
Aux/CD input (IHF) . . . . . . . •

20Hz 
3 5dB 
33dB 

>20dB 

1kHz 
34d8 
32dB 

>20dB 

-83dB 
-70d8 
-88dB 

. -86d8 
.96mV 
20kHz 

34d8 
32dB 

>20dB 
Stereo separation 
Disc input. -76dB -80dB -35dB 
Aux input. -78d8 -6 1dB -38dB 
Output Impedance (damping). .0.12ohm 0.12ohm 0.16ohm 
Channel balance, disc, at 1kHz ........... . .. 0.1d8 
Volume/balance tracking OdB -20dB -60dB 
Aux input. 0.1dB 0.1dB 0.3dB 
Input data socket type sensitivity loading 
Disc (mm) input. Phono 0.48mV 50kohms, 80pF 
Disc (me) input. . . Phono 0.033mV 50kohms, 80pF 
Aux input. Phono 33.5mV 84kohms 
Disc equalisation error, 30Hz-15kHz . . .. + O.BdB, -0.2dB 
Size (w1dth, height, depth). . . . . . . . . . .. 42 x 24 x 10cm 
Typical price inc VAT . . ............ £1 19 

•1 ' 

B 

0 
,., 

o _L 
I 

o l/ I 
I / 

IJ I 
" I 

0 20 

r-... 

v 

-� - �� 50 100 -�� . . 500 1k 

Tone control/filter responses 

1-

.. 

--

I' 
--

IOk 20k SOk 



Nairn NAIT 
Nairn Audio Ltd, Southampton Road, Salisbury SP1 2LN 
Tel (0722) 332266 

Awaited with eager anticipation, the NAIT, 
Naim's inexpensive integrated amplifier, was 
included in this issue on the basis of its market 
importance. At well under £200 it offers an 'un
specified' low output power, with a 'straight
line' circuit design format. 

Tape, tuner, and disc mm inputs are 
provided, the first two in DIN and the last
named in phono. Controls comprise push
button selectors, balance and volume. The unit 
is built in a traditional Naim extruded alloy 
case with a black texture finish and the front 
edge satin polished. The effect is simple and 
clean, this aspect also reflected by the interior, 
which from an engineering viewpoint, is most 
elegant. A single printed circuit board is 
employed, well laid out and using good quality 
components. A toroidal transformer supplies 
the modest reservoir capacitors, chosen to 
give a quick recovery as well as high peak 
current capacity. The output stage is fully 
complementary direct-coupled, while the 
electronic protection integrates voltage and 
current against time, and allows the use of 
complex speaker loads. In fact the circuitry is 
largely borrowed from Naim's more costly 
amplifier line. 

Sound quality 
The NAIT was found to produce a clear crisp 

m sound with a surprisingly good exposition of 

the depth and atmosphere present on many re
cordings. lt played louder than expected, 
louder in fact than the peak programme ratings 
suggested, due to its good subjective behav
iour into mild clipping. For the normal loud
speaker load, it provided 97.5dBA with 95.5dBA 
into the adverse load. 

Via disc the tonal balance was a trifle thin, 
but vocal detail was impressive with decent 
focus and depth rendition. The bass was not 
perfect and yet it seemed articulate and gave a 
good impression nonetheless. The treble was 
not too precise, but did not raise objections 
from the panelists. 

On auxiliary input, the sound quality was 
better still, with the detail and mid trans
parency of this design remaining its strongest 
point. 

Overall the effect was that of a lively, 
involving and musical sound, one which bore 
comparison with some of the best amplifiers 
tested in this issue. 

Lab results 
Hearsay suggests a 15W programme rating 
(12dBW), though Naim offer no specifications 
whatever. Measurement indicated 13dBW over 
the audio bandwidth, with a fair tolerance of 
4ohm loading on continuous duty. The ± peak 
current delivery was fine for the size of 
amplifier, with the 8ohm peak output level 

measuring 13.5dBW and still holding up well at 
11.3d BW for the 'extreme' 2ohm load. 

Harmonic distortion was just satisfactory at 
20kHz, but improved at lower frequencies. Via 
aux the full-power intermodulation was fine, 
but via disc at a lower output it was less 
impressive. The input signal level was closer to 
the disc overload point in this test. Signal-to
noise ratios were fine, though the disc input 
sensitivity was lower than average. Disc input 
overloads were satisfactory and stereo separ
ation about average, with output impedance 
negligible and channel balance good, except 
at the lowest volume settings. 

While the auxiliary frequency response was 
essentially flat, the disc input showed a mildly 
rising characteristic, with fair agreement to the 
IEC rolloff in the bass. Mild lift around 7kHz 
and a subjective treble rolloff of - 1.5dB at 
20kHz were also apparent. Such a response 
may help to 'flatter' inexpensive m·m cart
ridges, however. 

Conclusion 
Despite its mild RIAA response aberration, 
which in a sense is inextricably bound up with 
any judgement of sound quality, and also 
bearing in mind the modest output, the NAIT 
must nevertheless be viewed very favourably. 
Possessing an excellent build quality and 
good load tolerance, it also delivered a sound 
which comfortably bettered its immediate 
competition, and it went on to demolish a num
ber of more expensive and established per
formers. With little hesitation, then, we give 
the NAIT a Best Buy rating. We were not, 
however, impressed by the switch-on thumps 
from the loudspeakers! 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA 

Power output 
Rated power into 8ohms, maker's spec. 
Power output 20Hz 
One channel, Sohm load ........ 13.0dBW 
Both channels, 4ohm load . . .10.0dBW 
One channel, 2ohms, pulsed . 9.4dBW 
Instantaneous peak currenl. 
Distortion 

lnlegrated amplifier 

. 1 5W( = 12.5dBW) 
1kHz 20kHz 

13.3dBW 13.1dBW 
1 1.6dBW 1 1.4dBW 
1 1.3dBW 10.9dBW 

+9 A -9 A 

Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux inpul. ....... -68dB -72dB -5 1 dB 
lntermodulation, 19/20kHz, rated power, aux input ...... -70d8 
lntermodulation, 19/20kHz, at OdBW, disc (mm). . -52d8 
Noise 
Disc (mm) input (IHF, CCIR weighted) ................ -78dB 
AuxiCD input (IHF, CCIR weighted) ............. , .... -SOdB 
Residual, unweighted (volume control at min).... . . -7 5dB 
DC output offsel. . . . . . . .......... 2mV 
Input overload 
Disc (mm) input (IHF). 
Aux/CD input (IHF) .. 
Stereo separation 

20Hz 
2 5dB 

>20dB 

1kHz 
2 5.5dB 
>20dB 

20kHz 
24d8 

>20d8 

Disc inpul. -'-6 9dB -66dB -50dB 
Aux input . -68dB -66dB -42d8 
Output impedance (damping). . 0.03ohm 0.04ohm 0.04ohm 
Channel balance, disc, at 1kHz ....................... 0.3dB 
Volume/balance tracking OdB -20dB -60dB 
Aux inpul. OdB 0.3dB 8.1dB 

Input data socket type sensitivity loading 
Disc (mm) input . . . . . . Phono 0.52mV 46kohms, 140pF 
Aux inpul.. DIN 2 1.1mV 6 1kohms, 220pF 
Disc equalisation error, 30Hz-1 5kHz . . . + 0.5dB, -1.5d8 
Size (w>dth, height, depth). . . . . . . . . . ..... 28 x 22 x 7.5cm 
Typical price inc VAT . . . . . . . . .................. £180 
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0> Nairn NAC32/NAP250 
Nairn Audio Ltd, Southampton Road, Salisbury SP1 2LN 
Tel (0722) 332266 

Designed as a system, these Naim com
ponents are rarely assessed as separate 
items. lt is probably true to say that their 
manufacturer has dominated the UK audio
phile amplifier area for many years now, and in 
conjunction with the special power supply 
(SNAPS) for the pre-amplifier, the units here 
reviewed represent the company's top line 
models. Active crossovers are also available 
for selected speakers, allowing the use of 
multiple power amplifiers. 

The NAC32 lacks tone controls or filters but 
can offer moving-coil and moving-magnet disc 
inputs, as well as tuner and tape. Sockets are 
mainly DIN, with disc duplicated in gold plated 
phonos. Both output signal and supply power 
are sent via the pre-amp power supply, en route 
to the power amplifier, using special cable and 
4-pin DIN connectors. 

Both units are built to an excellent construc
tional standard, the 250 power amplifier using 
a refined version of a traditional quasi
complementary circuit, direct-coupled and 
employing high quality power regulators, these 
as complex as the amplifier itself. A large 
torodial transformer is fitted. The pre-amplifier 
employs a mother board with an array of plug
in circuit cards. The mm and me sections are 
separate, and following an input buffer, 
passive high frequency and active low 
frequency RIAA equalisation is used. Top 

quality components are used throughout. The 
power amplifier uses electronic protection, 
this set so as not to prejudice the peak delivery 
into complex loads. 

Sound quality 
Though the price is high the 321250 quickly 
demonstrated the standard of sound quality 
appropriate to its high reputation. 

Although a trifle 'doctored' or 'bandlimited' 
in character, with a mildly 'forward' stereo 
presentation, the amplifier sounded superbly 
confident and controlled. lt proved to be both 
detailed and articulate throughout the fre
quency range and held a good standard of 
image focus and reasonably good depth. Re
laxed and musical, the performance was both 
involving and revealing. 

Via moving-coil the results were fine, improv
ing a little further on clarity and focus via 
moving-magnet. Via auxiliary, a good impres
sion of the scale and attack present on the 
PCM programme was also given. lt clipped well 
and could provide 103dBA into the normal 
speaker load, with a decent 101dBA into more 
difficult loads. Good subjective volume levels 
were possible , with more 'power' than the 
specification suggests. 

Lab results 
Rated at 70W (18dBW) the 321250 showed a 

superb power bandwidth into Bohms, deliver
ing 19dBW. The loss into 4ohms was very 
small, though the amp disliked the 2ohm 
pulses at 20kHz. A sufficient ± 16A peak 
current rating was noted, with the fall in level 
from 8 to 2ohms held to just 2.5dB, which was 
a fine result. This is clearly a load tolerant 
model. Distortion levels were low, except at 
high frequencies where the results were poorer 
than average, and were considered just satis
factory. Signal-to-noise ratios were fine and 
output terminal de offsets also commendably 
low. Input overload margins were fine, and 
stereo separation better than average, though 
it could be better still via aux. Channel balance 
and tracking were very good, with the pre-amp 
input characteristics fine. The power amplifier 
was not considered a difficult input to drive, 
and with short or even low-capacitance inter
connects, it is possible to use even a passive 
control unit. The pre-amp will happily drive 
other models of power amp. The disc 
equalisation showed a broad, tailored 
response, very uniform through the middle 
octaves, and 1dB down at 20Hz and 10kHz. 

Conclusion 
This costly amplifier system comes with an 
excellent reputation and an evidently high 
build quality. lt was well finished and produced 
reasonably high sound levels, with a fine 
tolerance of the more awkward speaker loads. 
The sound quality was rated at the 'very good' 
level, consistently maintained via the various 
inputs and over the whole dynamic range. The 
two units are well matched to each other, and 
set a standard that justifies recommendation 
despite the substantial price. 
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Test measurements 
To show how well the amplifier sustains its 
8ohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL OATA 
Power output 

Pre- and power amplifier 

Rated power into Bohms, maker's spe c .... 
Power output 20 Hz 
One channe l, 8 ohm load ........ 19.0dBW 
Both channels, 4ohm load. .18.3dBW 
One channel, 2ohms, pulsed. .16.3dBW 
Instantane ous pe ak curre nt. 

Distortion 

. 7 0 W( = 18dBW) 
1kHz 20kHz 

19.0dBW 19.0dBW 
18.3dBW 18.3dBW 
16.5dBW 16.9dBW 

+16A -16 A 

Total harmonic distortion, 20 Hz 1kHz 20kHz 
at rated power, aux input. -80dB -80dB -6 3dB 
lntermodulation, 19/20kHz, rated power, aux input ...... -69dB 
lntermodulation, 19/20kHz, at OdBW, disc (mm) ........ -6 5dB 
lntermodulation, 19/20kHz, at OdBW, disc (me) ......... -6 3dB 

Noise 
Disc (mm) input (IHF, CCiR we ighted) ...... ......... -79dB 
Disc (me) input (IHF, CCIR we ighted)............ . .. - 72dB 

Aux/CD input (IHF, CCIR we ighted)........ . -80dB 
Re sidual, unweighted (volume control at m in). . ..... .. - 7 5dB 
DC output offse t........ . ........... ......... .. 11mV 
DC offset, pre-amp. . ...... 1mV 

Input over1oad 20 Hz 1 k Hz 20k H 
Disc (mm) input (IHF). 3 0dB 32dB 32dB 
Disc (me) input (IHF)...... 25dB 25dB 25dB 

AuxiCD input (IHF). >20dB >20dB >20dB 

Stereo separation 
Disc input. . . . . . . . . . . . . . . . - 74dB - 70dB -4 7dB 

Aux input. . . . . . . . . . . . -7 5dB - 70dB -48dB 
Output impedance (damping) .... 0.18ohm 0.18ohm 0.18ohm 

Channel balance, disc, at 1kHz. . . . . . . .... 0.3dB 
Volume/balance tracking OdB -20dB -60dB 

Aux input. . . . . . . . . . . . . . . 0.5dB OdB 0.2dB 
Input data socke t type se nsitivity loading 
Disc (mm) input. Phono 0.20mV 46kohms, 100pF 
Disc (me) input. Phono 0.0 1 m V 1 kohm 

Aux input. DIN 1 0.3mV 20kohms, 220 pF 
Power amp. XLR 1 0 5.4mV 18kohms, 19 0 pF 
Output, pre-amp (tape ) ............ ..... 7.7 V max , 4.9 ohms 
Disc equalisation error, 3 0 Hz-1 5kHz .......... + OdB, -0.7dB 
Size (w1dth, he ight, de pth) .. 32 x 20.5 x 8.5 cm, 32 x 4 3.5 x 8.5 cm 
Typical price inc VAT. . . . . . . . £34 0, £78 0 
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Nytech 202 
Nytech Audio Ltd, High Street, Chew Magna, Bristol BSt8 8PW 
Tel (027589) 3232 

Ny tech's CA202 is the least expensive model in 
their current range of electronics. it borrows 
much from the more costly 252, essentially 
only lacking the latter's moving-coil facility. 

Ergonomically styled, with a conveniently 
sloped front panel, this compact unit offers 
input selection from disc, tuner and tape, the 
only other controls being balance and volume 
sliders. At the rear there are 4mm sockets for 
speaker cable connection, the signal input 
connectors being DIN save for the disc, which 
is via phone sockets mounted on short lengths 
of cable. A rear head phone socket is provided, 
which mutes the second set of speaker 
outlets. 

Of good workmanship, the interior display s 
a surprising total of five printed circuit boards 
interconnected by extensive wiring. The ampli
fier output is capacitor coupled comple
mentary, with quite complex circuits, and a 
single-rail power supply is used, with a 33001'F 
capacitor plus separate regulators to the low 
level stages. Good quality components are 
employ ed, though I would not like the task of 
servicing this model, as I feel that disassembly 

" is likely to prove something of a headache. 

Sound quality 
Despite its modest price, the 202 rewarded the 
panel with a generally above-average sound 
quality. Pleasant and lively, with a mildly 'thin' 
or light texture, it was easy on the ears - an 
important aspect, as some budget amplifiers 
can prove fatiguing over extended listening. 

Via the disc input quite good detail was 
shown, and singing voice demonstrated good 
exposition and detail. Bass was of average 
definition, with some loss of power in the 
lowest register, while stereo focus was quite 
good, with an above-average representation of 
depth. 

Via auxiliary, a hint of treble 'grain' and 
imperfection was heard but not considered to 
be too serious. The 202 sounded comfortable 
up to full power, providing a modera,e 98dBA 
with the normal load, and a presentable 96dB 
into the adverse speaker load. lt was found to 
clip quite well, subjectively. 

Lab results 
Rated at 20W (13.5dBW), the 202 could produce 
15dBW at mid and treble frequencies but the 
power bandwidth was reduced at 20Hz, pos-

sibly due to the small power supply. This 
shortfall was shown more severely under 4ohm 
continuous drive, where only 8.9dBW was 
available at 20Hz. lt did better on the pulsed 
tone tests, producing 15.5dBW into ·sohms 
with a good 14dBW into 4ohms and a reason
able 10.6dBW into 2ohms. Peak current was 
asy metric and just satisfactory at + 4, - 6A. 

Distortion, both harmonic and intermodu
lation, was fairly satisfactory, with the weak 
two tone IM result partly due to the poorer
than-average result for disc input overload. 
Disc signal to noise was reasonable, and de 
offset quite negligible. 

At just 13dB, the disc overload measurment 
suggests that some of the higher-output 
moving-magnet cartridges should be avoided, 
and indeed CD players with a 2V maximum 
output level will also overload the aux input by 
a few dB (1.4V max). Stereo separation was 
rather below average with a 3dB channel im
balance noted via disc. The auxiliary input 
sensitivity was rather high at 16.8mV IHF, and 
a line attenuator would be advisable for CD 
players with fixed 2V maximum output levels. 

The disc equalisation was uniform and well
tailored bar a mild 0.5dB lift in the treble, and 
showed an effective subsonic filter. 

Conclusion 
Despite some weaknesses that were exposed 
during the lab testing, it would be difficult not 
to recommend this model on the simple 
grounds of its good sound quality for the price. 
Assuming the dealer is helpful in the choice of 
ancilliary equipment, to avoid input problems, 
then the 202 does in fact merit a recommended 
status. 
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Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Integrated amplifi er 

Power output 
Rated power into Bohms, maker's spec ....... 20W(; 13.5dBW} 
Power output 20Hz 1kHz 20kHz 
One channel, Bohm load ........ 13.4dBW 15.0dBW 15.0dBW 
Both channels, 4ohm load. 8.9dBW 12.0dBW 12.0dBW 
On e channel, 2ohms, pulsed . 8.2dBW 10.6dBW 10.5dBW 
Instantan eous p eak current. + 4 A - 6  A 

Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. . . . . . . - 64dB - 62dB -60dB 
lntermodulation, 19/20kHz, rated power, aux input. . . -60dB 
lntermodulation, 19/20kHz, at OdBW, disc (mm).. . -54dB 

Noise 
Disc (mm) input (IHF, CCIR weighted). . ............ -7 6dB 
Aux/CD input (IHF, CCIR weighted) ............. , .... - 82dB 
R esidual, unweighted (volum e control at min). . ...... -74dB 
DC output offset. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 m V 

lnpul overload 20Hz 1kHz 20kHz 
Disc (mm) input (IHF)........ 13dB 13dB 12dB 
Aux/CD input (IH F) ........ , . . 9.6dB 9.6dB 9.6dB 

Ster110 separation 
Disc input.. 
Aux input.. 

Output Impedance (damping) . . . 
Channel balance, disc, at 1kHz . 
Volume/balance tracking 
Aux input...... . . . . . .

�43dB -45dB -35dB 
-49dB -48dB -39dB 

. 0.10ohm 0.04ohm 0.18ohm 
. ............... 3dB 

OdB -20dB -60dB 
0.2dB OdB 0.6dB 

Input data socket t yp e  s ensitivity loading 
Disc (mm) input. . . . . . . Phono 0.33mV 42kohms, 140pF 
Aux input........... DIN 1 6.8mV 4 6kohms, 20pF 

Disc equalisation error, 30Hz-15kHz .. . .. . . . . . + 0.5dB, -OdB 
Size (width, h eight, d epth). . ............ 2 1  x 34 x Be m 
Typical price inc VAT ...... . . . . . . . . • . . . . . . . . . . . . .  £125 
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a; Onkyo A22
Goodmans Loudspeakers Ltd, Downley Road, Havant, Hants 
Tel (0705) 486344 

Onkyo products are now available again in the 
UK after a gap of some years. The A22 
amplifier is an inexpensive but presentably
finished model, which offers 35W per channel. 
lt is comprehensively specified to the IHF A202 
recommendations. Front panel facilities in
clude a headphone socket, speaker selection 
('A' or 'B' speaker sets or both), bass and treble 
controls and a loudness switch. Also on the 
front is a jack socket for connection of an 
electronic musical instrument such as a key· 
board. There is a selector for disc, tuner and 
tape 1 and 2 inputs, while the volume and 
balance controls are arranged concentrically. 
Rear connectors for all input sources are 
phono, with spring clip ty pe sockets for the 
loudspeaker cables. 

Internal inspection showed the wiring to be 
none too tidy, and the mains cabling was 
unshrouded. Obviously built to a budget, the 
input is designed to use mainly ICs, with the 
STK 645 output dual power IC mounted on a 
large heatsink and fed from 6800/lF reservoir 
capacitors. The signal circuits are catered for 
by a 45590 IC dual amplifier equaliser, and the 
mains transformer was considered quite small. 

Protection steps included a muting relay and 
speaker plus power supply fuses. 

Sound quality 
Without doubt the A22 performed well on 
audition. Barring a mild 'thinness' or hardness 
in tonal balance, vocal soloists 'sang' well with 
quite good clarity and articulation. Focusing of 
the stereo image was better than usual and a 
good representation of depth and space was 
conveyed. The treble was fairly tidy, with a 
slightly brittle, forward character and the bass 
was likewise above average with a decent sub
jective extension to lower frequencies, this de
grading a little at high sound levels. 

Via the auxiliary input the sound quality con
tinued to impress, the unit sounding generally 
tidy, and comparable with models at higher 
prices. Towards full power it became 
marginally more aggressive, but it clipped 
fairly well and produced a decent 101dBA into 
the normal load, with a well sustained 100dBA 
into the adverse loudspeaker load. lt was thus 
quite load-tolerant and will be able to sustain 
its output into two pairs of speakers 
simultaneously. 

Lab results 
Rated at 35W (15.5dBW), the A22 comfortably 
produced 16.8dB over the whole 20Hz to 20kHz 
bandwidth. 4ohm power delivery was also 
quite good, with sufficient peak current, 
although this was rather asy metrical at + 15A, 
-10A. Peak level into Bohms was a generous 

17.7dBW, fine into 4ohms at 16.0dBW and 
moderately reduced to 13.1dBW for 2ohms. 
Both harmonic and intermodulation distortion 
results were fine, as were the input noise 
levels. The de offset at the speaker terminals 
was well within bounds and the input overload 
margins were ample. Stereo separation was 
above average, and the power amplifier output 
impedance was negligible. 

Channel balance was well maintained 
throughout, and the input characteristics 
satisfactory, bar the higher than usual input 
capacitance values. The auxiliary response 
was quite uniform and the tone controls of 
gentle action, the RIAA equalisation smooth, 
though showing a mildly downtilted response 
from 100Hz to 20kHz, which is perhaps supris
ing in view of its subjectively good detail and 
clarity. Perhaps this compensates for a 
character which might otherwise sound too 
bright. 

Conclusion 
Attractively priced, this well-equipped ampli
fier showed a generous output power, good 
load tolerance plus a well-ordered and 
predictable lab performance with no matching 
or overload problems. Its sound quality was 
above average but its price rather below, such 
a combination assuring this newcomer of 
'Best Buy ' status. 
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Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA 

Power output 
Rated power into Bohms, maker"s spec . 
Power output 20Hz 
One channel, Bohm load ........ 16.8dBW 
Both channels, 4ohm load. . .. 13.3dBW 
One channel, 2ohms, pulsed . . .1 1.0dBW 
Instantaneous peak current. 
Distortion 

Integrated amplifier 

.35W(=1 5dBW) 
1kHz 20kHz 

17.1dBW 16.9dBW 
1 4.5dBW 1 4.3dBW 
13.1dBW 13.0dBW 

+15A - 10A 

Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input ........ -77dB -B4dB -70dB 
lntermodulation, 19/20kHz, rated power, aux input ..... >-B OdB 
intermodulat1on, 19/20kHz, at OdBW, d1sc (mm) ...... . -7 9dB 
Noise 
Disc (mm) input (IHF, CCIR weighted). . . . . . . -77dB 

Aux/CD input (iHF, CCIR weighted). . ...... -83dB 
Residual, unweighted (volume control at m in). . ..... - 8 1dB 
DC output offset.. . 14mV 
Input overtoad 
Disc (mm) input (IHF) .. 

Aux/CD input (IHF) .... 

20Hz 
33dB 

>20dB 

1kHz 
32dB 

>20dB 

20kHz 
32dB 

>20dB 
Stereo separation 
Disc input .................... -72dB -65dB - 4 1dB 

Aux input.. .. .. .. .. .. .. .. .. .. -73dB -66dB - 42dB 
Output impedance (damping) . .. O.OBohm 0.1 1ohm 0.15ohm 
Channel balance, disc, at 1kHz . . .................... Od B 
Volume/balance tracklng OdB -20dB -60dB 

Aux input. . . . . . . . . . . . . . . . OdB 0.5dB 0.4dB 
Input data socket type sensitivity loading 
Disc (mm) input. . . . . . Phono 0.43mV 47kohms, 210pF 

Aux input. Phono 2 4.9mV 43kohms, 400pF 
Disc equalisation error, 30Hz-15kHz .......... + 0.3dB, -0.4dB 
Size (w1dth, height, depth). . . . . . . . . . . . . . . . . 44 x 39 x 12cm 
Typical price inc VAT . . . . . . . . . . . .............. £90 
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PS Audio IV /Two C 
PS Audio, 27 Long Causeway, Peterborough PE1 1YJ 
Tel (0733) 45890 

A respected American-made amplifier system, 
the PS Audio range offers several possible 
options. We chose the model IV, a comprehen
sive pre-amplifier which includes a passive 
control option for high level sources, plus the 
50W Two C power amplifier. 

Presented in slim satin black aluminium 
cases, both units use separate power supply 
transformers, with that for the pre-amp not 
much smaller than the generous power amp
lifier supply unit. Pre-amp facilities include a 
choice of inputs from tape 1 and 2, video/aux, 
tuner and disc (moving-magnet). Input con
nections are phono sockets, which lock when 
the appropriate locking plugs are used. The 
Two C uses 4mm socket/binding posts for 
speaker connection, and may be switched to 
mono bridged mode to give 150W plus per 
channel when a second power amplifier is 
added. 

Beautifully built, the pre-amplifier uses 
entirely discrete circuitry with passive RIAA 
equalisation, plus special three-wire signal 
cabling, comprising signal and ground, twisted 
together, plus a screen wire. High quality 
components are much in evidence. 

The power amplifier is less tidy, but uses 
careful decoupling of the reservoir capacitors 
with smaller-value components. The output is 
complementary direct-coupled, with Darling
ton type power transistors, and no electronic 
protection is provided bar simple speaker line 

u:; fuses which are not feedback corrected. 

Sound quality 
Via moving magnet, the sound was thought a 
trifle brittle and clinical, but very transparent. 
Stereo focus was very good, with fine vocal 
articulation as well as a sharp, well-defined 
bass full of detail. A good proportion of the 
depth available in the programme was present 
in the reproduced sound stage. Via auxiliary 
(active), the 'cool', clinical impression 
remained, with the treble a trifle edgy and 
prominent, but the overall sound was nonethe
less very good. Switching to 'passive' oper
ation, the sound stage opened up, and the 
effect was one of better dynamics with a rather 
clearer and purer treble, a more rounded voice 
balance and improved depth. 

The power amplifier could play quite loud, 
reaching a measured 101.3dBA before clipping 
on the normal load, and its fine clipping 
performance meant that higher subjective 
levels were possible. lt proved very tolerant of 
the adverse load, as a 'bridgeable' amplifier 
should be, and could still produce 100dBA. In 
bridge mode on the standard load, 106dBA was 
possible, a substantially high sound level. 

Lab results 
Rated at 17dBW, the amplifier returned an 
excellent power bandwidth at 17.6dBW. The 
strength of the power supply was demon
strated by the good 4ohms continuous deliv
ery, both channels driven. lt also possessed a 
very generous current capacity for its output 

level, at ± 25A, and drove the peak levels into 
2ohms very well, falling only 2dB below the 
8ohm level. This amplifier is superbly load
tolerant and will therefore drive most loud
speakers even in bridge mode. Harmonic and 
intermodulation distortion results were fine, as 
were the signal-to-noise ratios for the various 
inputs. Overload margins were more than 
satisfactory, while stereo separation was 
above average. 

Input and output impedances were in ac
cordance with sensible practice, though the 
fairly low 10kohms auxiliary input impedance 
should be noted. RIAA equalisation met very 
close tolerances, and although tailored at the 
treble end (above the limit of audibility), no roll
off appeared in the bass, this responsibility 
left to the switchable subsonic filter. 

Conclusion 
Overall this combination was bigger and better 
than its specification might suggest. Despite 
the 'clinical' character noted, the sound 
quality was nonetheless very good, with a 
consistently open and transparent sound, a 
fine articulate bass, sharp stereo focus plus 
good ambience and image depth. Of the two 
PS models tested here the power amp is in our 
view the superior unit, in fact near to Krell 
class so far as load tolerance is concerned. As 
a system, this PS combination can be recom
mended despite its high price, with the sweeter 
sounding power amplifier possibly justifying 
further investigation if coupled to an even 
better pre-amplifier. The potential for a fourfold 
increase in power output by adding a second 
unit in bridge mode is a further consideration 
in its favour. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

Pre- and power amplifier GENERAL DATA 
Power output 
Rated power into Bohms, maker's spec ......... 50W( = 17dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Bohm load ........ 17.6dBW 17.7dBW 17.7dBW 
Both channels, 4ohm load ....... 16.7dBW 17.0dBW 17.0dBW 
One channel, 2ohms, pulsed. . .16.0dBW 16.3dBW 16.0dBW 
Instantaneous peak current. + 25 A - 25 A 

Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input ........ -77dB -78dB -68dB 
lntermodulation, 19/20kHz, rated power, aux input. .... >-80dB 
lntermodulahon, 19/20kHz, at OdBW, d1sc (mm) ........ -7 2dB 
lntermodulation, 19/20kHz, at OdBW, disc (me). . . . . . . . -7 2dB 

Noise 
Disc (mm) input (IHF, CCIR weighted) ......... . 
Disc (me) input (IHF, CCIR weighted) .......... . 
Aux/CD input (IHF, CCIR weighted) .......... . 
Residual, unweighted (volume control at min). 
DC output offset. ... . 
DC offset, pre-amp .. . 

Input overload 
Disc (mm) input (IHF). 
Disc (me) input (IHF) .. 
Aux/CD input (IHF). 

Stereo separation 

20Hz 
31dB 
25dB 

>20dB 

1kHz 
30dB 
24dB 

>20dB 

-80dB 
-71dB 

. -82dB 
-7 5dB 

. 3mV 

.OmV 

20kHz 
22dB 

16dB 
>20dB 

Disc input. .. ....... -81dB -7 6dB -4 5dB 
Aux input.. .. .. .. .. .. .. . .. . -7 9dB -64dB -4 0dB 
Output Impedance (damping). . . 0.04ohm 0.04ohm 0.05ohm 
Channel balance, disc, at 1kHz........ . ............ 0.9dB 
Volume/balance tracking OdB - 20dB -80dB 
Aux input . . . 0.1dB 0.2d8 0.5dB 
Input data socket type sensitivity loading 
Disc (mm) input . Phono 0.23mV 100kohms, 100pF 
Disc (me) input. Phono 0.01 m V 5 0kohms, 1 0 0pF 
Aux input . . . . . . . . . . Phono 3 3.0mV 1 0kohms 
Power amp . . . . . . . . . . Phono 1 37mV 36kohms, 3 0pF 
Output, pre-amp (tape)............ . .. 19.2V max, 1.3ohms 
Disc equalisation error, 3 0Hz-1 5kHz .......... + OdB, - 0.2dB 
Size (width, height, depth) ........ 48 x 24 x 6cm, 48 x 26 x 9cm 
Typical price inc VAT . . . . . . . . . .. . . . . . . . . . . .. £ 569. £411 
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t5 Quantum IAlOO 
Sound Marketing Ltd, Halldore Hill, Cookham, Berks 
Tel (06285) 22726 

Quantum had been making the /A-100 for some 
time, housing it in a plain black metal case, 
before updating the styling to a black ash 
wood-surround case with a silver grey front 
panel. In addition a moving-coil amplifier board 
may now be fitted internally at an extra cost of 
some £10. 

The /A-100 is essentially an inexpensive 
'straight-line' model, with no tone controls or 
filters. Input selection is via two push buttons 
which cover aux/tuner, tape and disc (moving
magnet as tested). A headphone socket is pro
vided on the front panel, and at the rear the 
speakers are connected via 4mm socket/bind
ing posts. Both tape and aux inputs are in DIN, 
with the disc in phono type sockets. 

Internally the unit is built on a strong steel 
chassis plate with the majority of components 
mounted on a single printed circuit board, this 
helping to reduce construction costs. The cir
cuitry is quite comprehensive; for example the 
disc section employs a linear input buffer 
followed by the RIAA equalisation section, the 
latter using a TL082 IC in shunt feedback mode 
and working from a single rail supply. A further 
IC stage follows the selector and volume con-

trol, thence feeding the power amplifier sec
tion. The latter's output configuration is quasi
complementary, direct coupled. lt uses sturdy 
Toshiba devices, these rather better than the 
ubiquitous 3055s often encountered. 

The construction standard is quite good 
while both 2A speaker fuses and an electronic 
circuit provide for fault and overload pro
tection. 

Sound quality 
Scoring a little above average, the /A 100 did 
quite well during the listening tests. Commenc
ing with the moving-magnet input, the sound 
was judged quite lively and detailed. Bass was 
encouraging, and the stereo focus above aver
age, and some impression of depth and ambi
ence was noted. On the debit side the tonal 
balance tended to brightness, together with 
some brittle effects in the treble. 

V ia aux, there was some improvement in 
terms of both clarity and depth. At higher 
sound levels the tonal balance began to 
harden, though the amplifier's clipping 
performance was pretty fair and it also coped 
with the severe loudspeaker load test quite 

well. lt provided 97dBA maximum sound level 
here, as opposed to 99dBA for the normal 
loading. 

Lab results 
Rated at 25W or 14dBW the /A 100 managed to 
produce a decent 16.1dBW level over the 8ohm 
power bandwidth and held up fairly well into 
4ohms. Peak current was generous at ± 12A, 
though the peak level into 2ohms did not quite 
reflect this ability. At 17dBW, peak level into 
8ohms was equivalent to 50W; this fell 1.2dB 
into 4ohms and 4.4dB into 2ohms, which was 
pretty reasonable. Harmonic and intermodu
lation distortion levels were sensibly low, while 
noise levels were more than satisfactory. 
However, the de offset was marginal at almost 
50mV. Input overload margins were fine but the 
stereo separation measured oddly, improving 
at higher frequencies to 65dB (this noted with 
a second sample), but only 45d B mid band. 
Output resistance was negligible, and the 
input characteristics normal. The RIAA equal
isation was pretty uniform, particularly for a 
budget amplifier, and illustrated desirable out
of-band rolloff tailoring, below 20Hz and above 
20kHz. 

Conclusion 
Selling at present at £120 for the moving
magnet and £130 for the moving-coil version, 
this Quantum in its latest form provides a 
generally good performance with a quite 
respectable output power. Its load tolerance 
was also above average and its sound quality, 
similarly, of a promising standard. All in all, 
this UK- built amplifier fully deserves a HFC 
recommendation. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA I nte grated amplifier 
Power output 
Rated power into Bohms, maker's spec. . .... 2 5W( = 14dBW} 
Power output 20Hz 1kHz 20 kHz 
One channe l, 8ohm load.. . .16.1dBW 16.5dBW 16.2dBW 
Both channels, 4 ohm load ....... 14.6dBW 15.0dBW 14.2dBW 
One channe l, 2ohms, pulsed ..... 10.8dBW 12.6dBW 12.4dBW 
I nstantaneous peak curre nt... . . . . . . . . + 12 A - 12 A 
Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. ....... -7 2dB -8tdB -7 4dB 
lntermodulation, 19120kHz, rated power, aux input. ..... -7 2dB 
lntermodulation, 19120kHz, at OdBW, disc (mm). . -7 9d8 
lntermodulation, 19/20 kHz, at OdBW, disc (me). • 

Noise 
Disc (mm) input (IHF, CCIR we ighted) . .............. -77dB 
Disc (me) input (IHF, CCIR we ighted)....... . . . . . . . . . 

• 

Aux/CD input (IHF, CCIR we ighted) .................. -83d8 
Re sidual, unwe ighted (volume control at m in) .......... - 6 2dB 
DC output offset. .. 4 9 mV 
Input overload 20Hz 1kHz 20kHz 
Disc (mm) input (IHF). . . . . . 30dB 29d8 23d8 
Disc (me) input (IHF).......................... • 

Aux/CD input (IHF)... . . • . . . >20d8 >20dB >20d8 
Stereo separation 
Disc input. -37dB -37dB -37d8 
Aux input. . . . . . . . . . . . . -37d8 -38dB -37dB 
Output Impedance (damping) .. . 0.06ohm 0.06ohm 0.13 ohm 
Channel balance, disc, at 1kHz ....................... O.tdB 
Volume/balance tracking OdB - 20dB - 60d8 
Aux input. 0.1dB OdB 6.7dB 
Input data sock e t  type se nsitivity loading 
Disc (mm) input. . . . . . . DIN 0.37mV 52kohms, 100pF 
Disc (me) input. . . . . . . . . . . . .  

• 

Aux input. . . . . . . . . . . DIN 2 6.5mV 120kohms, 30 pF 
Disc equalisation error, 30Hz-15kHz.. . . +0.2dB, -0.2dB 
Size (w>dth, he ight, de pth) .................... 38 x 28 x ?cm 
Typical price inc VAT. . ..... £119 
• Moving-coil input version not available in time for lab tests. 
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Rotel RA-820 
Rotel Hi-Fi Ltd, 2-4 Erica Road, Stacey Bushes, Milton Keynes MK12 6HS 
Tel (0908) 317707 

Rotel have had a successful 820 model in their 
range for some time now, but this review 
relates to the more recent version which will be 
available by press date. If critics thought the 
last model was promising, then wait until they 
hear this one! 

Rated at 20W (13.5dBW), the 820 seems to all 
outward intents and purposes to be a normal 
'Japanese style' amplifier, Taiwan-made, with 
tone controls, head phone sockets and the like. 
Inside however it has benefited from a sizable 
injection of British audio circuitry, directed 
towards maximising sound quality. An audio
phile version (RA8208) will also be available, 
offering a mild further improvement in sound 
quality by stripping out the tone controls and 
other related non-essentials, and spending a 
little more on components. 

Using a simple, single board construction, 
the power supply is reasonable at the price, 
with a high current rectifier bridge feeding 
6800,..F reservoir capacitors. A dual integrated 
circuit 5532(4) is used in the disc input stage 
with normal series feedback equalisation. The 
tone controls are passive. The power amplifier 
is quite standard, direct-coupled comple
mentary, and dispenses with protection, using 
high current output transistors. The speaker 
fuses are included in the negative feedback 
loop to null their effect, while special phase 

� compensation is used and the usual output 
"' choke is absent. 

Sound quality 
The 'good' sound quality rating achieved was 
disbelieved at first until rechecked, whereupon 
the 820 happily demonstrated a repeat 
performance. This economy lightweight easily 
bettered a large number of rather more 
expensive designs. 

lt provided, on disc, a musical-sounding 
immediacy, with a sound field conveying 
depth, space and ambience, all in good 
proportion. The bass was reasonably artic
ulate, and the mid tonal balance generally 
good with presentable focus; the treble had a 
'silvery' quality, a trifle too bright with a hint of 
'edge'. 

Via auxiliary, the stereo focus showed a 
further improvement, the sound impressive as 
regards both dynamics and clarity. Reasonably 
good sound levels were provided into the 
normal loudspeaker, reaching 99dBA, while on 
adverse load it showed signs of mild weak
ness, this more a 'running out of breath' than a 
protection-initiated limiting. lt also sounded a 
trifle 'glassy' and bright played to the power 
limit but was considered to clip fairly well. 

Lab results 
Rated at 20W (13.5dBW), this little amplifier 
produced a generous 15.4dBW over the power 
bandwidth into Bohms. On 4ohms some loss 
was seen at the band edges and the design 
recipe was clearly balanced more towards 

peak than continuous delivery. A high 16.3dBW 
(nearly 50W) was available on Bohm peaks 
which held up well at 15.1dBW into 4ohms 
while into 2ohms it was still 13.0dBW, almost 
equaling the Bohm specification. Peak current 
was a surprisingly high ± 25A. 

Harmonic and intermodulation distortion 
results were satisfactory and noise levels 
equally unspectacular. The de output offset 
was a little high but probably not sufficient to 
do any harm. Input overload levels were fine 
and the output impedance moderate and con
sistent over the frequency range. Stereo 
separation was below average, particularly the 
20kHz results, which could so easily be 
improved. Channel balance was satisfactory. 

Input sensitivities were rather low, partic
ularly on auxiliary, but I understand from Rotel 
that this has subsequently been improved. 

RIAA equalisation was quite uniform with a 
sensible rolloff at low frequencies corres
ponding to a built-in rumble filter. The tone 
controls gave a sensibly mild action, with 
treble cut also acting as a useful treble filter. 

Conclusion 
For the price the RA820 proved a remarkably 
good product. Offering a good standard of 
load tolerance, it produces a fairly decent 
output with a basically neutral sound of good 
clarity, musical quality and solid stereo 
imaging. The rating in this issue is a good one, 
as reference to the comparator table will 
quickly demonstrate. 'Best Buy' classification 
is a certainty for such a high value product, 
and this rating must also be extended to 
include the 'straight-line' version, which is 
designated the RA820B. 
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Disc input: RI AA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3d8 or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA 

Power output 
Rated power into Bohms, maker's spec. 
Power output 20Hz 
One channel, Bohm load ........ 15.6dBW 
Both channels, 4ohm load ....... 12.4dBW 
One channel, 2ohms, pulsed ..... 12.0dBW 
Instantaneous peak current. 
Distortion 

Integrated amplifier 

. 20W( = 13.5dBW) 
1kHz 20kHz 

15.9dBW 15.4dBW 
1 4.3dBW 13.8dBW 
13.0dBW 12.3dBW 

+26A -26A 

Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input . . . . . . . . -62dB -70dB -62dB 
lntermodulation, 19120kHz, rated power, aux input ...... -58dB 
lntermodulation, 19/20kHz, at OdBW, disc (mm) ........ -58dB 
Noise 
Disc (mm) input (IHF, CCIR weighted) ................ -70dB 

Aux/CD input (IHF, CCIR weighted) . . . . . . . . . . . . . • . . . .  -71dB 
Residual, unweighted (volume control at min) .......... -6 4dB 
DC output offset. . ........ 35mV 
Input overload 20Hz 1kHz 20kHz 
Disc (mm) input (IHF). . . . . 32dB 30dB 29dB 

Aux/CD input (IHF). . . . . . . >20dB >20dB >20dB 
Stereo separation 
Disc input . . . . . . . . . . . -59dB - 40dB -25dB 

Aux input. -60dB -39dB -27dB 
Output Impedance (damping) .... 0.30ohm 0.30ohm 0.30ohm 
Channel balance, disc, at 1kHz ........... . . . . . . . . .. OdB 
Volume/balance tracking OdB -2 0dB -60dB 

Aux input. . . . . . . . . . . . . 0.4dB 1.3dB 3.2dB 
Input data socket type sensitivity loading 
Disc (mm) input . Phone 0.58mV 48kohms, 150pF 

Aux input . Phone 53mV 16kohms, 320pF 
Disc equalisation error, 30Hz-15kHz ...... + 0.2dB, -1dB 
Size (width, height, depth) ................... 43 x 27 x 6.6cm 
Typical price inc VAT . .... ......... . .... . . .. . .... . ... .  £80 
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� Rotel RA-870 and RB-870
Rotel Hi-Fi Ltd, 2-4 Erica Road, Stacey Bushes, Milton Keynes MK12 6HS 
Tel (0908) 317707 

Rotel's current flagship amplifier system 
consists of the integrated 60W per channel 
RA870 partnered by the RB870 power amplifier. 
When both are set to bridge mode, a system 
giving around 200W per channel results! We 
assessed the combination, the RA870 alone, 
and finally the RB870 taken as a separate 
stereo power amplifier. 

Mainly designed in the UK though built in 
Taiwan, the RA870 is a 'straight-line' model 
lacking such frills as tone controls or the usual 
Rotel power meters. Nonetheless, two sets of 
speakers may be used, with binding posts for 
connection, and a headphone socket is 
included. The input sockets are all in phono. 

Internally, the RA870 contains rather a lot of 
messy wiring interconnecting a number of 
printed circuit boards. The power supplies are 
substantial with double mains transformers 
and 2 x 82001-'F reservoir capacitors. The disc 
input uses a high-gain input amplifier of 
variable gain for the me and mm input sensi
tivities, followed by two stage RIAA equal
isation, first the passive 751-'S rolloff and then 
the active low frequency boost. 

The power amplifiers in both models are 
straightforward differential input types, but 
they are distinguished by a good performance 
in the driver stage, thereby providing a high 
peak current capability from the paralleled 
pairs of complementary, direct coupled output 
transistors. Electronic protection is deliber
ately omitted, while the single output fuses are 

included in the error-correcting negative feed
back loop. 

Sound quality 
As an integrated amplifier the RA870 aquitted 
itself very well. Via moving coil, good stereo 
images were produced, with a decent rendition 
of both focus and depth. The bass showed 
good extension and tunefulness, but the tonal 
balance was a touch 'bright' with mild 
'brashness' in the treble. The latter aspect 
improved via the moving magnet input while 
stereo depth and focus also advanced a little. 
Via aux, the character remained unchanged -
a touch light and hard but with a well
integrated, lively effect and good detail. 

The bridged RA870/RB870 combination was 
capable of very high sound levels but did not 
sound quite as tidy, with mild bass softness. 
However it was a different story when a 
separate preamplifier was employed. Here the 
RB870 proved to be a very pleasant device, full 
of relaxed detailed power, with good marks 
scored for stereo depth and focus despite a 
midly 'slow' character. lt worked well in 
bridged mode reaching a very good 105dBA 
into the normal load, while unbridged the 
amplifiers reached 102dBA into the adverse 
load and illustrated a fine load tolerance. 

Lab results 
Rated at 60W (18dBW), the RA870 delivered 
18.3dBW over the 8ohm power bandwidth and 

the all under 4ohm continuous drive was mild. 
Peak current capability was a whopping ± 34A, 
providing a good peak power into adverse 
loads. With 19dBW into 8ohms, the fall into 
2ohms was fine at less than 3d B for 
programme peaks. In bridged mode 24dB peak 
was available falling to 18dBW for 2ohms, 
such a load rather tough for bridge duty. 
Distortions were generally low though the 
moving coil intermodulation result was not too 
encouraging. Both de output offset and input 
noise levels were fine. Input overload margins 
were considered ample and stereo separation 
was rather above average, with power amp 
output impedance negligible. 

Disc input capacitance was a little high, but 
the other input characteristics were fine. lt is 
worth noting that the power amp sensitivity 
was slightly low, especially in bridge. The RIAA 
response was pretty flat over the midband and 
mildly over-tailored at the band extremes, 
measuring - 2dB at 20Hz and 20kHz. 

Conclusion 
Once again Rotel UK have been instrumental 
in producing an amplifier design which is 
rather better than the opposition - load 
tolerant, offering decent output power a good 
stereo sound with versatile input facilities. The 
basic RA870 comfortably scored a 'Best Buy', 
but the RB870 plus suitable pre-amp is priced 
out of this category, so must be content with 
'strongly recommended.' Finally, although it is 
not reviewed here, the author has also 
assessed the RA860, the cheaper, tone-control
equipped version of the 870 whose perfor
m a n c e  w o u l d  a l s o  ju s t i f y  a w a r m  
recommendation. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Integrated amplifier' 
Power output 
Rated power into Sohms, maker's spec ......... fiJW( = ISdBW) 
Power output 20 Hz 1kHz 20kHz 
One channel, Sohm load ........ 18.3dBW t8.6dBW 18.6dBW 
Both channels, 4ohm load . ..... t7.tdBW 1 7.6dBW 17.6dBW 
One channel, 2ohms, pulsed. . .15.6dBW t6.5dBW 16.4dBW 
Instantaneous peak current. + 34 A -34 A 
Distortion 
Total harmonic distortion, 20 Hz 1kHz 20kHz 
at rated power, aux input. . . . . . . . -74dB -75dB -S OdB . 
lntermodulation, 1!1120kHz, rated power, aux input. ..... - 77dB 
lntermodulation, I 9120kHz, at OdBW, disc (mm). . . - 69dB 
lntermodulation, I 9120kHz, at OdBW, disc (me). . . ... - 5 2dB 
Noise 
Disc (mm) input (IHF, CCIR weighted) . . . . . . . . . . . • . . . .  - SOdB 
Disc (me_) input (IHF, CCIR weighted) ................. -78dB 
AuxiCD mput (IHF, CCIR weighted)......... . . • . . . .  - 86dB 
Residual, unweighted (volume control at m in). . . . . . . . . -7 5dB 
DC output offset. . . . . . . . . . . ...................... 4mV 
Input overtoad 20 Hz I kHz 20kHz 
Disc (mm) input (IHF). . . • . . . . 34dB 34dB 28dB 
Disc (me) input (IHF). . . . . . . 31dB 3tdB 23dB 
AuxiCD input (IHF). . . . . . >20dB >20dB >20dB 
Stereo separation 
Disc input. . . . . . -7 4dB - 7 3dB -50dB 
Aux input.. .. .. .. .. .. .. .. .. - 75dB - 75dB -5 2dB 
Output impedance (damping). . 0.0 4ohm 0.06ohm 0.08ohm 
Channel balance, disc, at 1kHz....... . ............ 0.3dB 
Volume/balance tracking OdB - 20dB - fiJdB 
Aux input... .. .. .. .. .. .. .. 0.2dB OdB 1.6dB 
Input data socket type sensitivity loading 
Disc (mm) input . . . . . . . Phono 0.27mV 44kohms, 240pF 
Disc (me) input.. Phono O.Ot3mV 270 ohms, 0.2nF 
Aux input. Phono t9.5mV 54kohms, tt OpF 
Power amp.......... Phono t35mV 2tkohms, 40 0 pF 
Disc eq ualisation error, 30 Hz-15kHz ........ +0.2dB, -0.5dB 
Size (width, height, depth) . • . . . . . . . . . . . . . . . . .  43 x 3 2  x 9.4cm 
Typical price inc VAT. . . . . . . . . . . . . . . . . . . . .......... £2 20 
• Note: Test results refer to RA870 only. With RB870 added in 

bridged mode, power at 1kHz was 217W (23dBW) into Bohms. 

0 

0 

0 

8 

0 

0 

0 
10 20 so 100 500 lk 

Disc input: stereo separation 

/ 
/ 

Sk 10k 20k SOle 



Sansui AU-0101 
Sansui (UK) Ltd, Unit lOA, Lyon Industrial Estate, Rockware Avenue, Greenford Middlesex 
Tel 01-575 1133 

A budget model, the 101 is specified at 30W 
per channel and comes in a low, slim-profile 
satin black case. Tidily presented, the front 
panel offers a headphone socket, speaker 
muting, bass and treble controls, a high 
frequency filter, and selection of inputs: these 
are tape 1 and 2, auxiCD and tuner. A loudness 
contour switch is also provided and there are 
coloured lamps to show which input function 
is selected. 

Sansui are pursuing a policy of continuous 
product development, and this explains why an 
earlier sample of the AUD-101, which I 
reviewed in a monthly magazine some months 
ago, did not do as well as this one has done in 
the HFC test programme. 

Inside, an average sized mains transformer 
is fitted, with 2 x 47001'F reservoir capacitors. 
The output stage is fully complementary using 
San ken A 1102162377 output transistors, in a 
Sansui 'Super Feedforward' circuit. Electronic 
output protection is employed with peak 
current limiters and the heatsinking is gen
erous, cooling both faces of the power transis
tors. The disc input is built around a M5220L 
dual integrated circuit stage with good 2% 
tolerance equalisation components, and the 
tone controls are incorporated in the feedback 

� loop of the power amplifier. The usual line 
t:l buffer amplifier is absent. 

The construction is of good quality but the 
main terminals are unshrouded internally, and 
located rather close to the headphone socket 
- possibly a questionable aspect of the 

construction! 

Sound quality 
On disc the 101 scored an 'average sound' 
quality rating which was quite good for its 
modest price. Via the moving magnet disc 
input vocal sections sounded a touch 'thin', 
while the bass and treble regions were satis
factory. Some 'featheriness' and 'grain' could 
be heard in the upper register and while the 
stereo focus was quite good, the impression of 
depth was weak. 

Via the auxiliary input, some improvement 
was noticed particularly with regard to clarity. 
Some 'lispiness' was heard on vocal sibilants 
and the overall sound was lacking real attack 
and life. lt was however relativity unfatiguing. 
The amplifier also sounded quite pleasant into 
mild clipping, and reached a 101dBA equiva
lent sound level into the normal load. The 
adverse load was less well handled, however, 
with a reduction of 4d8 in maximum level. 

Lab results 
Rated at 30W per channel or 15d8, this 
amplifier produced considerably more output 

on test, meeting a 17.7dBW level over the Bohm 
power bandwidth; this is more than 50W. The 
small capacity power supply was reflected by 
the shortfall into 4ohms on continuous 
loading, this averaging 3dB. Peak current was 
modest at ± 6A, and clearly curtailed the peak 
delivery into the most severe load. A generous 
18.5dBW was available into peaks into Bohms 
but this fell by 9dB into 2ohms, and difficult 
speaker impedances are therefore to be 
avoided. 

As claimed by the makers, harmonic and 
intermodulation distortion results were 
excellent, while input noise levels were also 
very good, and the de offset satisfactory. 

Disc and auxiliary input overload margins 
were fine while the channel separation was 
reasonably good. Output resistance was negli
gible and channel balance well maintained on 
all inputs over a range of volume control 
settings. 

Input characteristics were typical, while the 
RIAA equalisation was very good, especially 
for a budget model. The tone controls has 
sensibly moderate control ranges, the treble 
action centred more in the main treble range 
than usual, and continuing to roll off at higher 
frequencies. 

Conclusion 
This neat little amplifier has been improved 
since first introduced, and into straightforward 
speaker loads it provided good 'strain-free' 
sound levels, all for a modest price. lt was 
relatively unfatiguing on audition, and offered 
a presentable overall quality, with the com
bination of test and subjective results making 
recommendation appropriate. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA Integrated amplifier 

Power output 
Rated power into Bohms, mak er's spec ......... 30 W( = 15dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Bohm load ........ 17.8dBW 17.9dBW 17.7dBW 
Both channels, 4ohm load ....... 1 4.5dBW 15.0dBW 1 4.4dBW 
One channel, 2ohms, pulsed. 9.0 dBW 9.4dBW 9.0dBW 
Instantaneous peak current. + 6 A -6 A 

Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. . . . . . . . -83dB -9 1 dB -B 4dB 
lntermodulation, 19/20kHz, rated power, aux input. . .. >-BOdB 
lntermodulat1on, 19/20kHz, at OdBW, d1sc (mm) ....... > -BOdB 

Noise 
Disc (mm) input (IHF, CCIR weighted) .. 
Aux/CD input (IHF, CCIR weighted) ......... . 
Residual, unweighted (volume control at m in). 
DC output offset. 

. . -8 1 dB 
-83dB 

Input overload 
Disc (mm) input (IHF). 
Aux/CD input (IHF) .. 

20Hz 
- 32dB 
>20dB 

1kHz 
- 3 1 dB 
>20dB 

-77dB 
. 3 3mV 

20kHz 
-30dB 
>20dB 

Stereo separation 
Disc input.................... -68dB -76dB - 48dB 
Aux input. . . . . . . . . . . . . . . . . -76dB -76dB -5 1 dB 

Output Impedance (damping) .... 0.10ohm 0.1 1 ohm 0.15ohm 
Channel balance, disc, at 1kHz ....................... 0.2dB 
Volumelbalance tracklng OdB -20dB -60dB 
Aux input. 0.3dB 0.6dB 0.9dB 

Input data sock et type sensitivity loading 
Disc (mm) input. Phono 0.39 mV 46k ohms, 160pF 
Aux input. Phono 36.7 mV 52k ohms, 1 40pF 

Disc equalisation error, 30Hz-15kHz . ...... +0.4dB, -0.2dB 
Size (w1dth, height, depth) .................... 4 3  x 27 x 8cm 
Typical price inc VAT. .. .. .. . .. .. .. . .. . .. £99 
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� Sondex S230 
Aston Audio Ltd, 4 West Street, Alderley Edge, Cheshire 
Tel (0625) 582704 

This moderately-priced amplifier comes from a 
small UK manufacturer whose chief designer 
was responsible for the early Radford valve 
amplifiers. Rated at 30W per channel, it is a 
'straight-line' type where, unusually, the 
auxiliary/GO input bypasses the pre-amp sec
tion and instead is fed direct to the power amp 
via the volume cqntrol. Alternative plug-in 
circuit boards can be fitted by the dealer to 
give moving-coil or moving-magnet disc input 
as required, with no difference in price. 

A compact unit, the S230's rear input 
socketry is in phone while speaker connection 
is via 4mm socket/binding posts. The internal 
construction is very tidy, employing a single 
printed circuit board. Unusually, the output 
stage is capacitor-coupled, this component 
being included in the feedback loop to correct 
its residual errors. The main reservoir of 
68001'F is fed by a toroidal transformer, the 
supply shared between the two channels. The 
output stage employs complementary output 
transistors biased in conventional class A/B 
mode. Load-line electronic protection is fitted; 
we are informed that this will be tailored to 
provide higher peak currents than on the 
review sample before this review goes to press. 

The disc input begins with a variable-gain, 
low noise input buffer followed by passive 
RIAA equalisation and then active LF equalis
ation, a good system. Discrete transistors are 

employed, the mains wiring neat and well 
shrouded. 

Sound quality 
Scoring a respectable 'good plus' in the list
ening tests, the Sondex gave a good result for 
an under-£200 model. Via moving-coil input it 
seemed marginally bright, but with a neutral 
mid range balance and pleasant voice repro
duction. Stereo focus was quite good, and 
depth better still. Slight bass softness and 
treble grain were evident but not enough to 
detract from the musical performances. 

Via the moving-magnet input the sound was 
similar except it was slightly sweeter in treble 
tonal balance terms. 

Via auxiliary a further improvement in defin
ition occurred, with superior bass and all
round detail. Good results were obvious via 
this input, and the amplifier also proved 
tolerant of mild clipping, producing decent 
sound levels. In practice it also coped better 
than expected with the adverse load, with 
101dBA possible into Bohms and 99dBA into 
the low load. 

Lab results 
For a full power bandwidth at Bohms, the 
Sondex just met the 30W specification at 
15.1 dBW. The modest power capacity was 
reflected by the fall on 4ohms continuous duty, 

both channels driven, but peak current cap
acity at ±BA was reasonable for the power 
level concerned peak output level into the 
adverse loads was quite well held, measuring 
about a 5.5dB drop from 8 to 2ohms. 

Distortion levels were satisfactory except 
via disc where the intermodulation results was 
marred by premature input overload. Due to its 
passive control unit construction, the disc 
sensitivity needs to be correctly matched to 
the chosen cartridge to get the best results, 
and if this is done, the input overload margins 
will be sufficient. Noise levels were satisfac
tory, and the output offset negligible. 

Stereo separation was ample and the output 
impedance low even at 20Hz. A mild disc 
channel imbalance was noted, but tracking 
over the volume control range was very good. 
Input characteristics were quite standard bar 
the auxiliary which has a designed low 
sensitivity to give suit high output sources 
such as CD. However, check that your tuner or 
tape unit will also produce sufficient level. 

RIAA equalisation follows the IEC rolloff, 
nominally - 3dB at 20Hz and above this range 
the curve is nicely accurate. 

Conclusion 
Given the versatility offered by the manufac
turer, with respect to input sensitivity and 
cartridge matching, the limited overload 
margin should not present a problem. Fairly 
load tolerant, this compact, 'musical ' 
sounding amplifier offers good clarity and 
depth effects in the stereo image, and its 
objective score was sufficiently high com
pared with the group average to indicate a 
Best Buy rating at its well-under £200 price. 
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Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3d8 or 6d8 
respectively, as in usual 'power' ratings. 

GENERAL DATA Integrated amplifier 

Power output 
Rated power into Sohms, maker's spec ......... 30W( = 1 5dBW) 
Power output • 20Hz 1kHz 20kHz 
One channel, Sohm load ........ 1 5.1dBW 1 6.0dBW 1 6.0dBW 
Both channels, 4ohm load ....... 1 1.6dBW 1 3.6dBW 1 3.5dBW 
One channel, 2ohms, pulsed. 9.0dBW 1 1.0dBW 1 0.8dBW 
Instantaneous peak current. . . . . . . . . . . . + 8 A -8 A 

Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. - 59dB - 61dB - 54dB · 

lntermodulation, 19/20kHz, rated power, aux input. . . -68dB 
lntermodulation, 19/20kHz, at OdBW, disc (mm) ........ - 36dB 

Noise 
Disc (mm) input (IHF, CCIR weighted). . ...... - B OdB 
Disc (me) input (IHF, CCIR weighted). . ...... -77dB 
Aux/CD input (IHF, CCIR weighted) . . . . . . . . . . . . . • . . . .  -75dB 
Residual, unweighted (volume control at min). . . -72dB 
DC output offset. . .  2mV 

lnput over1oad 20Hz 1kHz 20kHz 
Disc (mm) input (IHF). . . . • . 18dB 1 6dB 17dB 
Aux/CD input (IHF)........... >20dB >20dB >20dB 

Stereo separation 
Disc input........... -66dB - 60dB -4 0dB 
Aux input. - 64dB -60dB - 36dB 

Output impedance (damping).. 0.1ohm O.OBohm 0.1ohm 
Channel balance, disc, at 1kHz. . . . . . . ......... 2.0dB 
Volume/balance tracking OdB - 20dB - 60dB 
Aux input. . . . . . . . . . . . . . . . . . OdB 0.4dB 0.3dB 

Input data socket type sensitivity loading 
Disc (mm) input. . . . . Phono 0.36mV 48kohms, 130pF 
Disc (me) input. Phono 0.04mV 330ohms, 22nF 
Aux input....... Phono 8 2mV 48kohms, 316pF 

Disc equalisation error, 30Hz-15kHz. . .. + 0.2dB, - 2.6dB 
Size (width, height, depth). . . . . . . .... 32 x 26.5 x 7.5cm 
Typical price inc VAT. . . . . . . . .................... £179 

• Note: dislikes capacitive loads 
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Sugden Cl28/Pl28 
J E Sugden & Co Ltd, Valley Works, Station Lane, Heckmondwike, West Yorks WF16 ONF 
Tel (0924) 404088 

Sugden's latest amplifier combination con
sists of the unusual C128 pre-amplifier and the 
P128 power amp. The review sample P128 was 
a production item, but at the time of writing the 
only C128 available was in what appeared to 
be a rather rough pre-production form, and so 
this report can only be provisional. 

The P128 is a double-mono unit, constructed 
as two power amps literally strapped together 
under a cosmetic top cover. With heatsinks 
dominating the front and rear aspects it has no 
real front panel as such. Rated at 130W per 
channel it employ s MOSFET output stages 
and each channel has double mains trans
formers, making four in all. 

The C128 interior was also rather messy and 
I would have thought rather hard to make. 
Discrete transistor 'op amp' stages are used 
with a special selection of component types, 
and high quality separate supply regulators 
are used. Input buffers are employed for both 
mm and me, inputs, and the volume control is a 
top quality model. 

Sound quality 
On the review sample, the me buffer stage 
gave problems and so the amp was not 
auditioned via moving-coil, as a replacement 
was not supplied by press date. The moving
magnet input was fine, and from the system 
design should actually be representative of 
both disc inputs. As a combination, the 

� C128/P128 scored a respectable 'good plus' on 

audition, the mid tonal balance proving 
pleasantly sweet and lacking the usual hard or 
brittle quality so often encountered. Stereo 
focus and image precision were fine and good 
ambience and depth were also heard. The 
sound was well detailed, bass good and the 
treble better still. 

Via auxiliary a neutral, musical sound 
emerged with only a mild restriction of depth. 
Auditioned separately, the power amplifier 
sounded slightly bandlimited with a mild lack 
of crispness and a slightly in articulate 
exposition of transients and dynamics. lt 
proved to be a 'powerhouse' reaching 107dBA 
into the normal speaker and 104.5dBA into the 
adverse load, making it one of the most power
ful models tested. lt also sounded pleasant in 
mild clip and could get very loud indeed. 

The pre-amplifier, tried separately, proved 
capable of a still better-focused and defined 
sound, and is potentially in the 'very good' 
class with a most musical overall character. 

Lab results 
The 8ohms continuous output over the power 
bandwidth was close to specification at 
21.5dBW. A good bandwidth and level was 
maintained into 4ohms on continuous drive. A 
quite good peak current capacity was meas
ured at + 21, - 23A, this reflected by the good 
peak level delivery. A substantial peak 
22.8dBW into 8ohms (nearly 200W) fell to 
21.5dB 4ohms, and a still reasonable 18.0dBW 

into 2ohms. At full power to 20kHz, harmonic 
distortion was worsening but elsewhere both 
IM and harmonic distortion levels were very 
good. Signal-to-noise ratios were also 
satisfactory. The power amp de offset was 
satisfactory but that from the pre-amp was not 
- beware using it with a de-coupled power 
amp, if this sample is representative. 

Input overload margins were exemplary and 
while stereo separation was satisfactory it 
was measured as strangely constant over the 
spectrum. Channel balance and volume 
tracking were fine. All the input and pre-amp 
output characteristics were entirely satisfac
tory, while the power-amp sensitivity was 
compatible with direct line source connection 
via a passive control. 

Perhaps contributing to the sweet sound via 
disc, the RIAA equalisation rolled off above 
10kHz, to - 3dB at 20kHz, which was a trifle 
premature. The bass rolloff sensibly follows 
the IEC practice, and the response was other
wise very flat. 

Conclusion 
Taking the P128 first, this very powerful unit is 
sweet-sounding, and produces good stereo, of
fering quite good value for money. Where wide 
dynamic range is required with an output of 
200W and good load tolerance, the P128can be 
recommended. 

The C128 partners it well and the pair make a 
worthwhile combination. Although judged here 
in pre-production form the C128 promises 
more, and could be a front rank product in its 
own right in its chosen price category. lt can 
certainly do justice to a smaller but superior 
power amplifier but only trial of a production 
sample could finally determine its abilities. 
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Update 
Our photograph shows the C1 28SL pre
amplifier, with slope-fronted 'desk-top' styl
ing. The C1 28 model itself is now a 
conventionally-styled unit with front-panel 
mounted controls. 

GENERAL DATA Pre -and power amplifier 

Power output 
Rated power into 8ohms, maker's spe c .... 
Power output 20Hz 
One channe l, 8ohm load. . .2 1.9dBW 
Both channels, 4 ohm load. . ... 19.7dBW 
One channel, 2ohms, pulsed. . .17.2dBW 
Instantane ous pe ak curre nt. 
Distortion 

. 130W(= 21dBW) 
1kHz 20kHz 

2 2.0dBW 2 1.5dBW 
20.0dBW 19.4dBW 
18.0dBW 17.4dBW 

+2 1 A -2 3 A 

Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. -78dB -77dB -5 5dB 
lntermodulation, 19/ 20kHz, rated power, aux input. >-80dB 
lntermodulation, 19120kHz, at OdBW, disc (mm) ....... >-80dB 
lntermodulation, 19120kHz, at OdBW, disc (me). .> -BOdB 
Noise 
Oisc (mm) input (IHF, CCIR we ighted) ................ -7 4dB 
Disc (me) input (IHF, CCIR we ighted) . ............... -7 2dB 
Aux/CD input (IHF, CCIR weighted). . ....... -97dB 
Re sidual, unweighted (volume control at min). . .... -64dB· 
DC output offset... . ................... 1 1 mV 
DC offset, pre-amp..................... .3 5mV 
Input overload 20Hz 1kHz 20kHz 
Disc (mm) input (IHF)......... 36dB 36dB 36dB 
Disc (me) input (IHF). . . . . 35dB 36dB 30dB 
Aux/CD input (IHF). . . . . . . . >2 0dB >20dB >20dB 
Stereo separation 
Disc input................ -5 1dB -5 1dB -5 1dB 
Aux input. . . . -50dB -50dB -50dB 
Output Impedance (damping). . . 0.2ohm 0.2 2 ohm 0.3ohm 
Channel balance, disc, at 1kHz. . ....... OdB 
VolumeA!alance tracking OdB - 20dB -80dB 
Aux input.... .. .. .. .. .. OdB 0.1dB 1.1dB 
Input data socke t type se nsitivity loading 
Disc (mm) input.. Phono 0.17mV 50kohms, 150 pF 
Disc (me) input. . . . . Phono 0.0 17mV 1 kohm, 0.1 nF 
Aux input. Phono 16.5mV 16kohms 
Power amp. . . . . . . . . .. Phono 53mV 50kohms 
Output, pre-amp (tape)............. . ... 16.1V max , 48ohms 
Olsc equalisation error, 30Hz-1 5kHz ............ +OdB, - 1dB 
Size (width, he ight, de pth) .... 2 2.5 x 26 x 1 2.5cm, 47 x 31 x 7.5cm' 
Typical price inc VAT ............................ £27 5,£385 
··this residual originates in power amplilie< 
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� Yamaha A-300 
Natural Sound Systems Ltd, Unit 7, Greycaine Road, Watford WD2 4SB 
Tel (0923) 36740 

A budget amplifier in a smart satin-black case, 
the A300 offers the usual set of facilities on its 
well laid-out front panel- switching for A and 
B speaker sets, a headphone socket, bass and 
treble rotary controls plus a fully variable loud
ness control. Input selection is for tapelaux, 
tuner and disc (moving-magnet). The speaker 
cables connect to rather light-duty spring clip 
terminals while all inputs are via the usual 
phono sockets. 

Internally the A300 was very tidy, partially 
reflecting a need to minimise the internal cir
cuitry and components to meet a cost target. A 
single printed circuit board is used with a large 
aluminium 'U' bracket as a heatsink. The com
mon power supply is modestly sized, and .the 
pre-amp, usual line buffer stage is omitted. The 
power amplifier section has a higher than 
normal gain, and has the tone control circuits 
incorporated in its feedback loop. The output 
stage is direct coupled complementary, with a 
relay for switch on muting. Disc amplification 
for the moving-magnet input is carried out by 
the usual dual integrated circuit with series 
feedback equalisation. 

Construction is to the usual Yamaha 
standard and is of good quality overall. 

Sound quality 
The A300 scored 'above average' on the listen
ing test sessions, this a fine result at the price. 
While it demonstrated a slightly 'hard' tonal 
quality, tending to place the stereo image 
rather up front, at the same time it showed 
promising depth and ambience and good 
stereo focus. 

Via the disc input, the bass was a little soft 
but not seriously so, and programme dy namics 
were portrayed with greater faithfulness than 
usual at this price level. 

Via the auxiliary input the rendition of depth 
and space was encouraging, with once again a 
reasonably solid central image focus. Detail 
was good with a pleasing separation of com
plex musical strands. In the bass it lacked the 
real power and definition of the larger models, 
but performed quite well nonetheless. it 
sounded satisfactory into mild clipping, pro
viding 100dBA into the standard load, and a 
modest 97dBA into the adverse load. 

Lab results 
Rated at 25W (14.5dBW), the amplifier specifi
cations were cut a little fine, the amplifier just 
reaching 13.9dBW over the single-channel 

8ohm power bandwidth. On the plus side, the 
level held up well on 4ohms continuous dual
channel duty. For the size, the peak current 
available was quite generous at ± 9A. Into 
8ohms, the peak output level reached 15.1dB, 
falling very little into 4ohms, and a reasonable 
3.6dB into 2ohms; a pretty tolerant amplifier, 
this. 

Both harmonic and intermodulation results 
were low and good signal-to-noise ratios were 
also demonstrated. The de offset at the output 
terminal was satisfactory. Input overload 
margins were ample, while stereo channel sep
aration was rather better than average, and 
channel balance and volume control tracking 
were in fact very good. 

Disc input capacitance was on the high side 
at 260pF, though this is now quite a common 
feature. The other input characteristics were 
fine. The tone control responses were a little 
odd showing mild shelf cut, and stronger nar
rower boost at the frequency extremes. RIAA 
equalisation was essentially uniform, with a 
hint of treble lift above 10kHz, and no band
limiting or tailoring was evident. 

Conclusion 
This attractive budget amplifier offered good 
value for money. The sound was clear, well 
focused and compared with favourably with 
many designs at higher prices. it also provided 
a well-balanced overall performance, with 
good build quality and finish, plus a versatile 
set of facilities, and at a price rather under the 
£100 level; such a performance indicated a 
Best Buy rating. 

2 

0 

2 

i6 

' 

.. • 

·8 

,..... 

10 20 50 HMI 500 1k 

_.... 

5� 10k 20k 51}1( 

Disc input: RIAA equalisation accuracy 

Test measurements 
To show how well the amplifier sustains its 
Bohm output into real loudspeaker loads, the 
level into 4ohms and 2ohms is given in dBW 
(where OdB = 1 W), without adding 3dB or 6dB 
respectively, as in usual 'power' ratings. 

GENERAL DATA I nte grated amplifier 

Power output 
Rated power into Bohms, maker's spe c ......... 2 5 W( = 1 4dBW) 
Power output 20Hz 1kHz 20kHz 
One channel, Soh m load ........ 1 4.3dBW 1 4.5dBW 13.9dBW 
Both channels, 4 ohm load. ..12.9dBW 13.2dBW 12.7dBW 
One channel,2 ohms,pulsed ..... 11.4dBW 11.7dBW 11.5dBW 
I nstantane ous pe ak curre nt. + 9 A -9.4 A 

Distortion 
Total harmonic distortion, 20Hz 1kHz 20kHz 
at rated power, aux input. . . . . . . . -82dB -8 5dB - 73dB 
lntermodulation, 19/20kHz, rated power, aux input. ... - 73dB 
lntermodulation, 19/20kHz, at OdBW, disc (mm). . . >- 80dB 

Noise 
Disc (mm) input (IHF, CCIR we ighted) ................ -81dB 
Aux/CD input (IHF, CCIR we ighted) . . . . . . . . . . . . . • . . . .  -82dB 
Re sidual, unweighted (volume control at m in). . ...... - 7 5dB 

DC output offset. .................................. 2 4mV 

Input overload 
Disc (mm) input (IHF) .. 
Aux/CD input (IHF). 

20Hz 
32dB 

>20dB 

1kHz 
31dB 

>20dB 

20kHz 
31dB 

>20dB 

Stereo separation 
Disc input. . . . . . . . - 69dB -6 7dB - 53dB 
Aux input. - 72dB - 68dB - 53dB 

Output impedance (damping) .... 0.06ohm 0.06 ohm 0.12ohm 
Channel balance, disc, at 1kHz........... . ..... 0.3dB 
Volume/balance tracking OdB -20dB - 60dB 
Aux input. 0.3dB 0.6dB 0.1dB 

Input data sock e t  type se nsitivity loading 
Disc (mm) input. . . . . . Phono 0.4 4 mV 46k ohms, 260pF 
Aux input. Phono 29.5mV 38k ohms, 40 pF 

Disc equalisation error, 30Hz-1 5kHz. . + 0.5dB, -0.2dB 
Size (width, he ight, de pth) .................... 4 4  x 30 x 10 cm 
Typical price inc VAT. . .......... £90 
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LOUDSPEAI{ERS 

The market for loudspeakers has been 
changing dramatically over the past 
few years with a marked increase in 
quality at or around £100. However, 
the upper end of the market is still 
alive and represented here by a good 
handful of expensive and interesting 
speakers. 

The loudspeaker's role is to con
vert electrical energy from the amp
lifier into sound pressure waves in 
the air. Designers are faced with very 
specific problems; at low frequen
cies, a large drive unit is needed to 
move enough air at low frequencies 
to produce deep bass. But at the tre
ble end of the spectrum you need a 
small lightweight driver to disperse 
the short-wavelength high frequen
cies evenly. The two-driver system 
uses one driver for middle and bass 
frequencies (commonly called the 
woofer) and a specialised unit for the 
high frequencies only (called the 
tweeter). Using a dedicated driver for 
the high frequencies overcomes the 
problem that large drivers radiate 
high frequencies from a very small 
part of their diaphragm area, which 
'beams' the treble rather than giving 
an even dispersion to a reasonably 
wide listening area. Control of the dis
persion pattern of a loudspeaker has 
in fact become more and more impor
tant in loudspeaker design. 

Tweeters must be protected from 
the large low-frequency signals that 
are meat and drink to the woofer. The 
simplest solution is to use a blocking 
capacitor which acts as a filter to roll
off the unwanted low from the signal 
feed to the tweeter. This is the sim
plest form of crossover. More sophis
ticated crossovers are electrical filter 
circuits match drive units in multiple 
drive unit systems with regards to 
sensitivity as well as response (both 
at the driver's band limits, where it 
'hands over' to another, and to correct 
of any in-band response anomalies). 

Drivers 
Moving-coil drivers work by the pass
ing of the signal through a voice coil 
which reacts against a magnetic field 
in the gap in a fixed magnet; moving in 
time with the signal, the coil moves 
the diaphragm to which it is attached 
creating the pressure waves we hear 
as music. Other techniques have been 
used, most notable in the context of 
these revews being the electrostatic 
driver in the Quad loudspeaker. 

Materials now used in drive unit 
cones range from metals and cloth in 
tweeters to plastics and paper in woof
ers. No one material has the edge. 
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The correct application of materials 
and ?� �esives to achieve the right 
sens1t1v1ty and lowest colouration is 
the key to a successful driver. 

Cabinets are not just boxes 
The loudspeaker's woodwork is not 
just a convenient package or piece of 
furniture. The cabinet plays a vital 
role in the sound of the finished 
system. 

When a driver rushes forwards to 
create a positive pressure wave in the 
room it also creates a negative wave 
behind the cone. These two must 
never meet or the back waves will 
cancel the music pressure fronts we 
wish to hear. Drive units used to be 
mounted on very large boards or baf
fles to stop this effect and so sub
sequent sealed-box designs became 
known as infinite baffle designs to 
distinguish them from the all-too finite 
baffles which didn't stop phase can
cellation problems at low frequen
cies. Acoustic Research first used 
the compliance or compressibility of 
the sealed air in the box to act as part 
of the speaker's suspension - the 
acoustic suspension design which 
has become almost the norm today. 

Other cabinet types are variations 
on the theme of tuning the output 
from the back of the bass unit, rather 
than attenuating it. A port or tuned 
pipe in the box gives you a reflex 
design while the use of a motorless 
(passive) unit in the port to tune the 
system gives an Auxiliary Bass Radi
ator (or ABR) system. Transmission 
Line systems use the length of whole 
or half bass wavelengths in which to 
attenuate the rear waves and can be 
enormously wasteful of space. 

Colouration 
'Colouration' describes the sound 
character of the speaker and is a sub
jective attempt to describe its depar
ture from neutrality. Gentle changes 
in the response of a speaker alter the 
tonal balance but a peak or dip in the 
response introduces recognisable 
'colourations'. The storage of sound 
in the cabinet or the transparency of 
the cabinet at certain frequencies 
also causes colouration. A range of 
adjectives, hopefully self explanatory, 
are used to describe colouration. 

Stereophony 
Stereo is still large misunderstood 
despite being 'sold' commercially for 
over quarter of the century. lt is an 
attempt at recreating the image of 
the recorded sound-field by using 
two channels of sound. To capture 

this solid image requires the use of 
two coincidently placed micro
phones. Records are made which 
mimick stereo by 'panning' sounds to 
a point between left and right chan
nels using amplitude only; this is not 
stereo. A good pair of speakers with 
suitably miked material will create a 
solid image of the players set in a spa
cious acoustic- our listening tests 
rely on suitably miked material to 
assess stereo performance. 

Other models worth 
considering 
The Acoustic Research 28LS (£ 129) 
sounded quite hard and coloured iri a 
way unlike its many competitors; 
technical performance was satisfac
tory. B&W's LM1 (now £159) is one of 
the best micro speaker systems made 
with first rate finish and build though 
it doesn't qualify for recommendation 
by conventional Hi-Fi Choice stan
dards. B&W's 802 (£650) had a fine 
finish and a well integrated sound but 
failed to meet expectations on digital 
source. The classic BBC LS3/5a 
(£21 0) (now made by Goodmans, 
Rogers and Spendor) still provides 
good articulation with reasonable 
tonal balance but has been bettered 
in many parameters by much cheaper 
speakers. The Heybrook HB3 (£425) 
was thought not very competitive in 
today's market and had a somewhat 
coloured or 'dated' sound but the 
manufacturers suggest it is intended, 
like the Linn Sara, to give optimum 
results with LP discs and subjectively 
compatible equipment. IMF's Com
pact Monitor 3 (£275) did not match 
the standard set by other speakers 
on digital source. TheJBL L96(£599) 
provides good bass, wide dynamic 
range with low distortion and good 
transient performance but hardness 
caused disagreement among the lis
tening panel - a idiosyncratic and 
expensive speaker. KEF's Carina 
(£ 140) lacked transparency and 
sounded rather'boxy' although it per
formed well technically. The KEF 
R1 05.4 (£650) now lacks definition, 
detail and transparency alongside 
more recent competition though it 
remains highly satisfactory on con
ventional programme. The Linn Kan 
(£219) and Linn Sara (£552) both 
provided an idiosyncratic blend and 
require considerable care with amp
lifier and source matching and in room 
location. Mission's 770 5 (£399) was 
felt to be now rather coloured; it is 
shortly to be replaced. The Spendor 
SA3 (£900) was censured for its col
ouration and impaired stereo focus. 



LOUDSPEAKER BUYER'S CHECKLIST 

High frequency sounds from 
the tweeter may 'beam' in 
some designs while others 
have purposely tailored vertical 
or lateral dispersion patterns. 
The speaker needs setting to 
put the tweeter at an 
appropriate height for the ears 
of seated 

Grilles on or off? Many 
speakers sound better with 
grilles removed, because of the 
diffractive effects of the grille 
frame. Can you live with naked 
drive units? 

Efficiency A more efficient 
speaker is one which is belt r----;:-;--;-;------;::-.. 

at converting electricity into 
sound. A speaker of 90dB 
sensitivity will sound literally 
twice as loud as one of BOdB 
for the same power. To achieve 
the same by upgrading 
amplifier power would require a 
50w amp be replaced with a 
500w modell Higher efficiency 
may save you expenditure on 
unwanted amplifier power. 

The stands should be inert, 
rigid and coupled to the floor to 
prevent the speaker rocking or 
moving. The speaker system 
will then be able to produce 
clean deep bass and stable """ ;1"� 

�-----------------7�--

Angling speakers inwards can 
improve stereo imagery. Room 
placement for good stereo is as 
important as that for good 
bass. Experimentation with 
angling and relative distances 
from the room boundaries is 
recommended. 

Electrical matching Speakers 
are far more easily damaged 
by an amp that is under
powered than one that is 'too 
big'. A small amp, when driven 
flat out, may 'clip' the output 
waveform, lopping off the tops 
of the waves. This generates 
high-level high-frequency 
distortion products that can 
destroy tweeters. Big amps 
can only damage a speaker by 
pushing the drive unit out too 
far or by heating the voice coil 
over a period of time -unlikely 
in normal use. Loudspeaker 
manufacturers give a bracket 
for the power ratings of 
suitable amplifiers, so choose 
speakers and amp to match 
each other. 

'Special' speaker cables may 
give subtle improvements in 
clarity and bass definition. In 
any case, use heavy-duty 
multi-strand cables rather than 
light gauge lighting flex or 'bell 
wire'. 

Where will the speakers be 
placed? If designed for true 
bookshelf or near wall location, 

· they will only give a balanced 
output in that location. 
Speakers designed for free 
space do best on stands and 
will boom if put near walls or 
corners. 
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Up hill and
down dale ... 
In Utopia records may be concentric and 

flat but they seldom are in reality. 

Happily life's ups and downs hold no terrors for 

our Series Ill precision pick-up arms. These agile 

performers allow the cartridge to follow surface 

irregularities closely, minimising the effects of 

warp and eccentricity. 

The standard Series Ill arm has all the available 

features and a simplified version, the Series IllS, 

allows the more important of them to be 

enjoyed for a smaller outlay. 

As a first step to improving your deck, 

please telephone or write to the address 

below for full details of these 

superb arms. 

SME Limited, Steyning, Sussex, BN4 3GY England 

'2: Steyning (0903) 814321 Telex: 877808 SME G 
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Acoustic Research AR48S/ AR48LS 
Acoustic Research, High Street, Houghton Regis, Bedfordshire LU5 5QJ. Tel (0582) 603151 

For what it is worth, the origins of the AR48 can 
be traced back to an earlier three-way model, the 
AR5. Both use similar sized enclosures and a 
common line up of 250mm bass, 1 OOmm mid and 
small soft-dome tweeter, which in the case of the 
'48 comprises a 25Mm dome unit. However, 
while the '5 was American-orientated and suited 
to bookcase mounting, with asymetrically placed 
drivers, the AR48 uses a vertical in-line array for 
optimum stereo performance, and its specifica
tion also advocates the use of open stands to 
give low coloration. 

The enclosure contains a 38 litre volume 
sealed-box loading the integrated pulp cone 
bass driver which operates to 400Hz. A new and 
very highly damped pulp-cone midrange is fitted, 
employing a translucent plastic termination 
surround and back-loaded by a cylindrical card
board enclosure. This driver works up to 2.5kHz, 
above which the ferro-fluid soft-dome takes over 
to above audibility. Only seven good quality 

components are used in the crossover, with the 
unusual series/parallel configuration resulting 
in a saving of one inductor. 

The cabinet is constructed of synthetic veneered 
chipboard, with no panel damping or special 
bracing, and input connections are via the usual 
AR screw down terminals, around which bare 
wires have to be securely wrapped. As with the 
budget AR18, the grille is no acoustic plus point; 
its 14mm unrebated thickness does little for 
stereo imaging or the response. In the past AR 
used to fit vastly superior open cell foam grilles, 
but these appear to have gone out of fashion. 

Lab performance 
Some untidiness was apparent on the reference 

1 metre sinewave frequency response, which 
was partially emphasised by the grille. However 
the latter was not respor.sible for the lumpy 
tendency in the 400Hz-3kHz region, suggesting 
that the mid unit was not working as well as AR 
would have us believe: as pair matching was 
good (typically within 1.5dB overall), the effect 
was clearly not an isolated one. 

Inspecting the forward characteristic, the 
1.5kHz to 2kHz trough can be seen to be axis 
dependent, suggesting a mild phasing problem 
between the driver bands. The low frequency 
range was well damped, providing a 40Hz -6dB 
point, and a +/-3dB range of 50Hz to 20kHz. 
While fairly good consistency and integration 
was demonstrated by the forward response, the 
off-axis fall-off at higher frequencies was greater 
than usual. 

The sensitivity was usefully higher than claimed 
at 88dB/W, but amplifier loading was classed as 
average in view of an impedance dip to 4.3 ohms, 
700Hz (a high power region). In fairness, however, 
AR do rate the '48 as a 6 ohms model. Its power 
handling was estimated at 1 OOW, and a generous 
1 06dBA maximum level is theoretically possible, 
with 15W per channel producing a satisfactory 
96dBA. 

A moderate 0.6dB of compression was noted 
on 100W pulses, with distortion at the 1% level, 
500Hz. Moving up to 5kHz the compression was 
negligible, but distortion had increased to 7.0%, 
2nd, 3.0% 3rd, and 0.3% of 5th (the latter usually 
negligible). Drive beyond this level appeared 
unpromising. On steady state distortion 3rd 
harmonic was generally quite low at around 0.6% 
mid band, with 2nd harmonic at similar levels, 
and with low frequency distortion well controlled. 
As with the AR18, however, above 6kHz the 
tweeter exhibited distortion at around the 1% 
level even at 90dB, though this had relatively 

harmless second order content. 
The averaged room characteristic demonstrated 

some promising features, notably the relatively 
even and extended low frequency range, plus 
well controlled and near correct energy fall 
above 1OkHz. However, a prominance around the 
upper mid 400Hz-1kHz band measured some 
4dB above adjacent regions, and this could with 
advantage be lower. 

Sound quality 
On the live tests the panel were not convinced of 
this moders true accuracy, finding it fairly coloured. 
But it achieved quite a high score as its faults 
were fairly innocuous. A degree of 'hollowness', 
'boxiness', and 'hardness' were apparent, with 
some loss of clarity, but the overall balance was 
fairly neutral, with a reasonable bass extension 
showing an even character. The bass sounded a 
little 'nasal' and 'thinned', but the speaker could 
withstand considerable peak inputs of up to 
200W of electric bass guitar without serious 
overload. 

This picture was similar for the stereo sessions 
also, with the speaker sounding a trifle 'old 
fashioned' in terms of coloration levels, but at the 
same time considered easy on the ears. Lateral 
stereo presentation was to a good standard, 
although some loss of depth and 'see-through' 
ambience was experienced by most panelists. 
The midband was also a touch resonant on piano, 
for example, and loss of 'crispness' was felt on 
some transient signals. 

Summary 
We were pretty keen on the 48S and the new LS 
version carries a dual improvement, namely a 
welcome price reduction and an improved grille. As 
such its 'Best Buy' rating is continued. A fine 
all rounder, suited to stand mounting, we still regard it 
as one of AR's most civilised speakers in the popular 
price range. 

GENERAL DATA 
Size (h x w x d) . 

Weight. 

Recommended amplifier power per channel 

(for 96d8A per pair at 2 metres minimum) . 

Recommended placement . 

Frequency response within± 3dB (2m) 

Low frequency rolloff (-6dB) at 1 m. 

Voltage sensitivity 

. 64 x 35.5 x 28cm 

. 17.2kg 

. (15}-lOOW 

... stand 

. 5 0Hz to 20kHz 

. 40Hz 

(rei 2.83V, ie: 1 wa11 in 8 ohms) at 1m ................ 88dB/W 

Approximate maximum sound level (pair at 2m) ......... 105 dBA 

Impedance characteristic (ease of drive). . . average 

Fprward response uniformity. . ... good 
Typ1cal price perpairinc VAT .... £250 when reviewed, now £219 
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ridge Ltd, Denny End Industrial Centre, Waterbeach, Cambridge CB6 9PB 
1550 

A&R's first venture into the field of loud
speakers, the Arcam One is a medium-sized, 
two-way bass reflex system aimed at the higher 
quality end of the market. The recipe is straight
forward enough - a 200mm bass/mid unit plus 
25mm soft fabric dome tweeter, but A&R's 
approach shows considerable care and 
attention to detail. 

The tweeter is actually a modified VIFA 
design, mounted above an A&R-designed, Elac
built bass/mid unit. Constructed on a strong 
damped steel frame, the latter uses a generous 
motor system driving a synthetic flared cone 
formed from Cobex (a pvc material). The cross
over is a high-quality, high power design, with 
12dB/octave slopes and may be disconnected 
by the user via a terminal patch panel on the 
enclosure rear. Direct active connection to the 
two drivers is then possible, using matching 
A&R electronics. 

Built from 19mm chipboard, the substantial 
enclosure is internally braced and loaded by a 
thin bituminous cladding. A 120mm deep 
ducted port is located on the rear and is fitted 
with a user-removable damping plug to allow 
fine adjustment of the lower bass output. 

Externally, the system was well finished in 
a high-quality walnut veneer on all surfaces. 
The 12mm-thick grille panel has a step effect, 
although this is partially ameliorated by a foam 
strip around the tweeter. Against A&R's recom
mendation, we felt the grille was better 
removed, and it could do with some 
modification. 

Sound quality 
A strong concensus of op1n1on favoured the 
Arcam One. Its numerical rating was high, 
backed by complimentary judgements and few 
criticisms. Bass was a trace boomy with the 
port plug removed (as suggested by A&R), while 
some mild boxiness was heard in the lower mid, 
and the upper treble occasionally hinted at 
fizziness. 

Conversely, this speaker produced lively, 
open, balanced and transparent stereo images. 
Ambience, air and depth were well portrayed 
while natural perspectives and musical detail 
were also evident over the whole frequency 
range. Stereo images were stable and well 
focused, and transients were convincingly 
reproduced. 

Lab results 
The reference 1 metre response showed the mi Id 
improvement with the grille removed (dotted), 
and illustrated a smooth overall result. Sensi
tivity was above average at 88dB/W with a 
typical bass rolloff at 55Hz (porous plug in). Pair 
matching was good for these early samples. A 
minimum amplifier power of 15W per channel is 
suggested, and the general performance 
indicated a capacity of up to 150W of unclipped 
music programme, generating respectable 
104dBA maximum sound levels. 

At 2metres a well ordered and integrated 
forward response output was demonstrated_ 
15° above and below axis, responses dipped 
mildly at the 2.7kHz crossover frequency and 
the speaker median axis should aim accurately 
at the listener for the best results. The lateral 
responses were particularly good_ 

At a 96dB sound level, one metre, the second 
and third harmonic distortion levels were 
typically around 0.8% to 15%, which was a 
good result. At 86dB the second harmonic 

,r-------------,�----�------... 

improved but third did not, and here the system ����������������� 
is possibly somewhat worse than average, the 
cause probably being magnet pole linearity. 

The impedance curve showed an easy, well I 
controlled 8ohm amplifier load, and for '""! 
interest's sake the result with and without the 
port plugged is shown. 

Room averaged, (port open) the Arcam a fine 
result. The response showed a slight bass 10 "' 50 '00 100

. 
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· · · 

d d h Forward charactenst1c response (VJ octave at 2m, ex�ess Wit qu1te goo . 1ntegrat1on an . ept , dotted IS' vertical, small dash 30' lateral, tong dash 
wh1le the middle reg1ster was surprtstngly 45' lateral). 
smooth, with textbook rolloff at higher , 
frequencies. 

Summary 90 

80 

dB 

70 

A&R have a convincing performer in this fine 
loudspeaker. The subjective scores, the quality 
of construction and finish justify a strong 
recommendation (we have not given 'Best Buys' 
to speakers over £275 a pair). The sound was 
clear and open, with fine musical detail and 
accurate stereo presentation. Distortion was 
satisfactory to good, power handling and 
maximum sound level fine and the system easy 

2U Hl 50 100 200 500 IK 2K SK !OK 20K 

Averaged forward characteristic response in room at 
listening position. 

to drive. 
lWith A&R's acknowledged electronic exper- 10" 

tise the active version could sound even better. 1 
To conclude, the Arcam One happily justifies its 
price tag. 

GENERAL DATA 
Size (height x width x depth). . . 47 x 27 x 33cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) . . ... (15)-150W 
Recommended placement.. . . . . . . open stands 
Frequency response, within ±3dB, a 2 metres . 60Hz to 20kHz 
Low frequency rolloff (- 6dB point) at 1 metre . . 55Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre .............. BBdBIW 
Approximate maximum sound level (pair) at 2 metres .... 104dBA 
Impedance characteristic (ease of drive) ............. very good 
Forward response uniformity ............................ good 
Typical price per pair, inc VAT ... . . . . . . . . ... £299 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Reference sine wave response (i'm on -axis, 2.B3V 
input shows sensitivity). Dashing corrects for 
chamber LF, dotting shows response without grill. 
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Harmonic distortions at 96d8 SPL (solid 3rd 
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REVISED AND REPRINTED 

Castle Acoustics Ltd., S hortbank Road, Skipton, N. Yorks. Tel (0756) 5333 

le�������=����=�::::::::-�f�o=a�m�g�r�i�lle�.�A�4:-e:l�e::ment crossover is fitted with 
fuses for each driver, accessible through the 
bass unit aperture. 

This diminutive speaker has a Richmond-like spec� 
fication, and at £80.00 a pair, the price is even 
comparable with that of a Richmond some five 
years ago! Castle take a pride in building the 
majority of the components for their systems them
selves, the Clyde being no exception, and the 
Castle designer has shown great skill in tailoring 
his speakers to give relatively uniform frequency 
responses irrespective of size or cost. 

Possessing a 9.8 litres internal volume, the 
system is reflex-loaded by a small ducted port, 
28mm long by 37mm in diameter, which does 
more for the power handling than the bass 
extension. Both drivers are made by Castle; the 
lightweight pulp-cone bass/mid unit is built on a 
130mm frame, and is partnered by a unique 
30mm plastic cone/dome tweeter using a phase
corrected diaphragm. The undamped chipboard 
cabinet is also made by Castle themselves, 
having a fully finished teak veneered exterior 
with alloy trim, plus an acoustically favourable 

I 

Flush-mounted spring clip terminals are used for 
electrical connection, and an acoustic foam 
lining provides absorption within the enclosure. 
If Castle are true to form, the system should be 
fairly sensitive as well as capable of decent 
sound levels for its size. 
Lab performance 
The test samples showed a good pair match, 
measuring typically +/-1 dB: a fine result for a 
speaker in this price category. Sensitivity was 
indeed high at 89.5dBIW, and was uncompromised 
by the impedance/amplifier loading, the latter 
rated as 'good' and averaging 9 ohms. As 
expected the low frequency range was some
what curtailed with a -6dB point at 64Hz, but the 
axial reference response was inspiring, meeting 
fine +/-2.5dB limits overall, and showing a 
promisingly even balance. 

Under Va-octave analysis at a 2m measuring 
distance the output was excellently uniform and 
integrated; in this respect the system illustrated 
almost a textbook performance. However the 
tonal balance showed a gentle rise in output with 
increasing frequency, with a mild but discernible 
hump in the treble region centred on 15kHz. 

The high sensitivity allowed steady state dis
tortion measurements to be carried out over the 
whole range at both 90 and 96dB. Above 150Hz, 
aside from isolated peaks at 1.8 kHz and above 
1OkHz, distortion held to below 0.3%. While a 
100W pulse at 500Hz was approaching overload, 
with 4% 2nd and 8.0% 3rd harmonics; this in fact 
represents some 108dB, which is a very high 
sound level. At 5kHz the 1 OOW pulse gave no 
trouble at all, with a typical value of 1% for both 
2nd and 3rd harmonic. 

The averaged room response in energy terms 
did suggest some mid prominence between 
600Hz and 1.5kHz, but the overall trend above 
1.5 kHz was very good, and close to the theoreti
cally ideal characteristic. While the low frequency 
range had some depression coupled with an 
early rolloff below 50Hz, it was otherwise fairly 
uniform. 

With comfortable sound levels achieved on as 
little as 1 OW per channel, this speaker will 
happily accept SOW unclipped programme with
out blowing fuses, thus allowing up to 1 02dBA 
sound levels, which is quite loud considering the 
box size. At some penalty to the stereo imaging, it 
will also in fact perform quite well on an open 
shelf or bookcase, and does not become too 
'rich' or 'boomy' in such a location. 

Sound quality 
The Clyde achieved good scores on the live 
comparisons. Although it was felt to sound a little 
'small' with a degree of 'forwardness' in the 
midband, negligible accompanying 'loudness' or 
'shout' was apparent, and the general effect was 
smooth and well integrated with good detail and 
natural tone colour. On occasion the treble could 
sound a little 'sibilant' and 'edgy', while some 
coloration was also identified, mainly of the 
'boxy' kind. 

Promising scores were also obtained on the 
stereo tests, where the imaging was found to be 
clearly defined with some depth and good lateral 
precision over a wide listening angle. Low bass 
notes were lacking in power, but the balance was 
surprisingly good if tending to be slightly 'light' 
and 'middy' in character, and the overall effect 
was almost as smooth as the remarkable 
responses indicate. Note however that the latter 
are of course unable to show the mild 'boxy' 
coloration and slight upper treble 'tizziness' that 
we experienced. 

Summary 
Once again we find a Castle speaker in the Best 
Buy category. This tidy little box packs a surprising 
'punch' in terms of a clear even and lively sound, 
offering a high sensitivity, easy amplifier load, 
high dynamic range and moderate distortion, 
plus fine finish and engineering. At the price and 
size one can hardly quibble with the lack of 
deep bass, and the Clyde compares well with 
some of the best miniatures ever made at any 
price. 

Update 
A new full length grille has now been fitted, 
dispensing with the alloy trim. 

GENERAL DATA 
Size (h x w x d) .. 37 x 21.5 x 22cm 

Recommended amplifier power per channel 

(for 96dBA per pair at 2 metres minimum). (1 Of-SOW 

Recommended placement open stand 

Frequency response within± 3dB (2m) . . . 75Hz to 20kHz 

Low frequency rolloff (-6d8) at 1 m. 

Voltage sensitivity 
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Reference sinewave 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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96dB, dashed3rd90dB, chain-dashed2nd90dB, 
o shows stop point at 96dB). 

(ref 2.83V. ie: 1 watt in 8 ohms) at 1 m. . .... 89.5dB/W 22.' 
Approximate maximum sound level (pair at 2m) . ....... 1 02dBA 

Impedance characteristic (ease of drive). good 

Forward response uniformity.. . excellent 

TypicalpriceperpairincVAT .. .... £80 when reviewed, now £105 
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A compact, finely finished loudspeaker, the 
Lincoln can be said loosely to inherit the 
position established but now vacated by the 
discontinued Richmond. In contrast to the vast 
majority of cheaper designs, which have gone 
for vinyl covering, the Lincoln retains a real 
wood-veneered cabinet, with an expanded 
reticulated foam grille of good acoustic 
properties. 

The 151itre chipboard enclosure is reflex
tuned by a decently sized port, 55mm in 
diameter by 70mm deep. This system loads the 
145mm diameter steel framed pulp cone 
bass/mid unit, while treble is handled by 
another Castle driver, this a 30mm plastic unit 
possessing annular radiating geometry. 
Operating at around 3.5kHz the high-quality 
crossover comprises eight elements plus two 
power resistors, and a decently large magnet 

� energises the bass unit, promising a good 

sensitivity. 
Interior box details include a cross brace and 

thin bituminous damping pads, the whole lined 
with a thick grade of polyurethane acoustic 
foam. 

Castle specify a 50W power rating, in 
conformity with the 8ohm impedance standard, 
and placement on open stands is also 
recommended, though at a pinch shelf 
mounting is possible, in view of its compact 
dimensions. 

Sound quality 
With an 'average' rating overall, the Lincoln can 
be seen to have achieved a fine result at a price 
which is about half the group average. 

Plus points included a clear, open sound with 
lively, integrated detail, and although the bass 
lacked some definition, it was firm and free from 
boom. The treble was well extended and even. 

However the speaker did demonstrate mild 
boxy and hard colorations, with some lispiness 
in the treble. Low bass was attenuated and 
some of the stereo depth impression was 
absent, although on the other hand, frontal 
stereo was well focused with good left-right 
stability. 

Lab results 
Remarkable pair matching was shown to within 
± 0.5dB over the entire frequency range. An 

88dBIW sensitivity was indicated, with a flat 
bass response extending to - 6dB, 53Hz. Up to 
100dBA should be possible from a pair in a 
typical room. 

From the 2metre forward response group the 
Lincoln can be seen to present a highly uniform 
characteristic with an axial response extending 
from 60Hz to 20kHz, within fine limits. In the 
lateral plane the 30° off-axis response showed 
more falloff than is usual for the speaker size, 
suggesting that the driver phase integration 
was not quite perfect at the crossover point, 
although the result is nonetheless good. 

Happily meeting an 8ohm specification, and 
with a minimum value above 6ohms, the Lincoln 
was classed as an easy amplifier load. 

At 96dB, the speaker was in overload below 
50Hz (not surprising in view of its size), but 
above that frequency, distortion, both second 
and third harmonic, was moderate, averaging 
around 1%. With the exception of the 2kHz 
region where third harmonic was fairly 
constant, a reduction in level to 86dB brought 
with it a substantial decline in distortion which 
measured typically around 0.2% over much of 

the range, which was a good result. 
Assessed by room averaging, the Lincoln 

maintained its uniformity. The treble rolloff was 
nicely rounded, the mid smooth and the low 
frequency integration well controlled down to 
the 45Hz working limit. 

Summary 
For some panelists the Lincoln did not quite 
'gel' as a total sound but it remains a fine, well 
balanced, well designed and well constructed 
system, offering good value for money. Other 
attributes include an easy amplifier loading, 
and an above average sensitivity, and is 
certainly well worth hearing. Castle continue to 
demonstrate their ability to produce fine 
speakers and the Lincoln is recommended. 

GENERAL DATA 

Size (height x width x depth) .. ..... ........ ..... 44 x 22 x 27cm 
Recommended amplifier power per channel 

(for96dBA minimum per pair at 2 metres) .......... (15)-50W 
Recommended placement.. . ............. open stands 
Frequency response, within ±3dB, a 2 metres .... 60Hz to 2 0kHz 
Low frequency roll off (- 6d8 point) at 1 metre. . .... 53Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre . . ........ 88dB/W 
Approximate maximum sound level (pair) at 2 metres . .. 100dBA 
Impedance characteristic (ease of drive) . . . .. very good 
Forward response uniformity. . . good 
Typical price per pair, inc VAT .. C 135 when reviewed, now C 169 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Forward characteristic response (V, octave at 2m, 
dotted 15° vertical, small dash 30° lateral, long dash 
45° lateral). 
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Averaged forward characteristic response in room at 
listening position. 
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Reference sine wave response (I m on axis, 2.83V 
input shows sensitivity). Dashing corrects for 
chamber LF. 
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Although basically a compact design the 
Pembroke nonetheless encompasses a bass
reflex-loaded volume of some 321itres. Its design 
recipe is in fact derived from an earlier model, 
the successful Kendal, but with the application 
of Castle's continuing refinements plus a new 
style of cabinet. The enclosure has a shaded 
stain/varnish finish with the black foam grille 
flanked by horizontal veneered bars at the top 
and bottom of the cabinet. 

A 200mm bass/mid unit is married in a vertical 
in-line arrangement to a 30mm plastic cone 
tweeter, both drivers being of Castle's own 
manufacture. The bass unit is constructed on 
an aluminium cast frame, with a substantial 
magnet. The good quality crossover operates at 
approximately 3kHz and is of 12dB/octave basic 
order, although this is adjusted to 'fine tune' the 
driver responses. 

The heavy enclosure is braced and damped, 

the interior lined with an acoustic absorbent. A 
conventional moulded rear connector panel is 
fitted with plain 4mm sockets - as opposed to 
the prefered 4mm socket/binding posts more 
suited to 'special' cables. Internal fuses, 
accessible behind the bass driver, protect 
against sustained amplifier overload - a 
system used on previous Castle models. 

Sound quality 
As we have come to expect from Castle, this 
speaker gave a good account of itself during the 
listening tests. Favoured by all the panelists it 
produced a consistently smooth sound, free 
from fatiguing effects. Tending to mild richness 
tonally, it was felt that the bass could have been 
a little drier while some boxiness and 
plumminess in the lower midrange was also 
noted, although this was not serious. The treble 
could also demonstrate a little 'breathiness' in 
the upper range. 

Overall the sound was 'big', with good bass 
power and extension. Stereo images were quite 
well focused although they showed some loss 
of depth and transparency Frontal detail was 
however good with a pretty natural tonal 
balance. In fact, it sounded as smooth as the 
remarkable lab test results would indicate! 

Lab results 
Pair matching was good except around the 
14kHz area where significant 2dB errors were 
observed. The grille had no deleterious effect on 
the sound however. Sensitivity was rated as 
above average at 88dBIW, providing maximum 
sound levels of up to 103dBA, and a 10-100W 
a m p l i f i e r  p o w e r  r a n g e  is c o n s i d e r e d  
appropriate. 

Bass was quite extended - to 44Hz, - 6dB 
- and quite uniform in anechoic terms. Overall 

the response in the 70Hz to 12kHz range was 
quite remarkably smooth with only ± 1dB 
ripples apparent. 

Out at 2metres, a very good forward output 
was demonstrated showing great consistency, 
phase control and integration. Can you believe a 
± 1.5dB response from 60Hz to 20kHz here? 
John Collinson, Castle's designer improves his 
mastery of the response curve year by year! 

At 96dB, second harmonic distortion typically 
measured 1-1.5%, with third rather lower than 
that except at 2kHz. Third harmonic was little 
altered at the lower 86dB level, but second was 
much improved to 0.3% and better. With third 
harmonic often at the 0.15% level, the 
Pembroke essentially gave good results for 

distortion. 

!lllliliill�i����� 
Impedance never fell below 6.4ohms, making 

it very easy to drive by any amp of good repute. 1 
The computer-averaged room response also 
looking very promising, with the low frequencies "'"[ 
integrating well with the room, down to 40Hz. 
The mid register was also very smooth and 
while the lower treble seemed slightly 
depressed the upper treble was in fact 2 0  "' 50 100 100

. 
5 0 0  " " " "' '" 

. ' . . Forward charactensttc response (V, octave at 2m, margmally too well extended, hmtmg at the dotted 15° vertical small dash 30° lateral long dash 
upper 'edge' heard on audition - a fine result 45° lateral). 

' ' 
however. 

Summary 
Comfortably 'recommended', this traditional- 1 
looking speaker offers a sweet, smooth sound ""j 
with an excellent overall balance of engineering
based performance. For the size the bass is 
good, and the system will also play loud when 
required, being easy to drive. In fact some 
purchasers may prefer this speaker to others 
which come more highly recommended by the 
panel as a whole - this will depend on taste 

<v n' 50 100 200 500 IK 2K SK \OK 20K 

and to some extent the choice of programme as 
the Pembroke suited classical works slightly 
more than it did rock. 

GENERAL DATA 
Size (height x width x depth) .... 55 x 27. 5 x 30.5cm 
Recommended amplifier power per channel 

(for96dBA minimum per pair at 2 metres). . . (10)-100W 
Recommended placement. . . . .. . . . . . .. . . . .. . . . . . .  open stands 
Frequency response, within ±3dB, a 2 metres . 50Hz to 20kHz 
Low frequency rolloff (- 6dB point) at 1 metre . . .. .. . . . . . . .  46Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into 8ohms at 1 metre . . . . . . . . . . . . . .  88dB/W 
Approximate maximum sound level (pair) at 2 metres . . . .  103dBA 
Impedance characteristic (ease of drive) . .. . . .. . . . . . .  very good 
Forward response uniformity . ... . . . ... . . . . . . .. . . . . .. very good 
Typical price per pair, inc VAT .. £ 175 when reviewed, now £215 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 

Averaged forward characteristic response in room at 
listening position. 
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Reference sine wave response {1 m on axis, 2.83V 
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chamber LF. 
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REVISED AND REPRINTED 

Ditton Works, Foxhall Road, Ipswich, Suffolk IP3 8JP. Tel (0473) 73131 

The latest Celestion model, the 100 is an ultra
compact, sealed-box design, with a 7 litre internal 
volume loading the 170mm bass/mid driver. This 
is built on a pressed steel frame using an 
unusual flared pulp cone of advanced design, 
which is light enough to offer a usefully high 
sensitivity even though only a modest magnet is 
involved. The treble register is covered by a new 
version of Celestion's 2.5mm soft-fabric dome, 
which it is claimed has benefitted from laser 
analysis in improving its performance. A good 
quality 4-element crossover is employed, with 
spring-loaded clip terminals. 

The enclosure is a conventional chipboard box 
constructed using the cost-effective mitrefold 
technique and finished in a good quality synthetic 
veneer. The driver panel looks good with the 
grille off, which is fortunate since the speaker 
sounds better that way. 12mm rebated board is 
used for the driver baffle but the proximity of the 
port to the treble unit can give rise to possible 

� undesirable diffraction effects. 

One would expect that boxes of this size would 
be suitable for shelf mounting, and the midrange 
characteristic of the 100 indicates that this 
should indeed be the case. 

Lab performance 
At 1 m measured on the nominal mid/treble axis 
under anechoic or free field conditions, the 100 
showed a dip 6dB deep at 7kHz. However 
removal of the grille did wonders for the response, 
as shown by the dotted line, and clearly this is 
one speaker crying out for a sensible foam grille. 
With the grille removed, the response met 
+/-2.5dB limits 90Hz-18kHz, which is not bad 
at all for a budget model. The sensitivity checked 
out at slightly above the average at 88dBIW, 
though the bass response was restricted, 
measuring 6dB down at 76Hz. 

At 2m, the %-octave characteristic showed 
evidence of a loss in output around 6kHz, the 
overall curve having a 'humped' appearance with 
prominences located at 130Hz, 2kHz and 14kHz. 
(In practice however the response is a little 
better than this, since these measurements were 
taken with the grille on.) The off-axis curves 
suggest that the speaker output is well integrated 
and not over-critical of listener axis. 

During the distortion tests, the 100 happily sur
vived a 1 OOW power input at 500Hz and 5kHz, with 
minimal amplitude compression and harmonic 
distortion levels of 5.0% ind and 0.8% 3rd at 
500Hz, 2.8% and 1.1% respectively at 5kHz. 
Moderate levels of distortion were present over 
much of the band at both 96 and 90dB sound 
levels steady state. Second harmonic was typically 
1.0% and third 0.4%, these increasing to 3.0% 
below 250Hz. 

The impedance curve demonstrates a rather 
high 100Hz system resonance, and an average 
rating for amplifier loading which stems from a 
dip to just above 5 ohms, 6kHz, a region of high 
programme energy. However a satisfactory 
maximum sound level of 100dBA could be 
achieved in a listening environment with inputs 
up to 50/W channel. 

Assessed by Va·octave averaging in a listening 
room, the 100 was judged a trifle 'forwarcf in the 
midband, with the steep rise from 300Hz to 
600Hz part of this effect. Bass fell significantly 
below 80Hz, and the extreme treble was also 
deficient, though not seriously so. 

Sound quality 
The 100 fared quite well on the live comparisons. 
The bass output w.as clearly curtailed in the lower 
registers, with a slightly 'nasal' quality resulting 
from emphasis of the harmonics of the funda-

mental notes. While the sound was quite lively 
with a good impression given on sharp transients, 
tile mid band was described as 'boxy' with some 
'hardness'. Overall the effect could have been 
smoother. 

On the stereo sessions it was not so well 
regarded, although in view of its budget price the 
grading was reasonable. The upper treble was 
considered a trifle prominent, while the sound 
lacked 'weight'. Although it gave a reasonable 
impression of ambience, and the stereo presen
tation was quite good, it often sounded 'louder' 
than expected, which is not a good sign so far as 
mid smoothness and balance are concerned. 

Summary 
This small and inexpensive speaker is quite 
presentable, particularly when used without the 
grille. At £80.00 it justifies a recommendation on 
value grounds and is worth trying. On the debit 
side the frequency balance was none too even, 
distortion was poorer than average and the bass 
response was rather limited. But it possessed a 
lively character, was capable of good rendition of 
detail, and also worked quite well when wall
mounted. 

GENERAL DATA 
Size (h x w x d) . . 33 x 21 x 18.5cm 

Weight . . 4.4kg 

Recommended ampl1f1er power per channel 

(for 96dBA per pair at 2 metres minimum). . (1 5)-SOW 

Recommended placement. . open shelf 

Frequency response within± 3dB (2m) ......... 8 5Hz to 20kHz 

Low frequency rolloff (-6dB) at 1 m. . .... 76Hz 

Voltage sensitivity 

(rei 2.8 3V, ie: t watt in 8 ohms) at 1 m. ..88dB/W 

Approximate maximum sound level (pair at 2m). 1 00dBA 

Impedance characteristic (ease of drive) average 

Forward response uniformity. . ............. very good 

Typical price per pair inc VAT. . . . . . . . . £80 
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Forward characteristic response (113-octave @ 
2m, dotted 15° vert., small dash 30° lateral, long 
dash 45° lateral). 
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Well presented and inexpensive, the 110 could 
be regarded as Celestion's answer to the KEF 
Coda. A sealed box, two-way system, it 
incorporates a 200mm pulp cone bass/midrange 
unit plus a 25mm fabric-dome tweeter. Built on a 
steel frame, the bass unit has a decent-sized 
magnet on a 25mm pole, the diaphragm a flared 
design with a surface coating of pva. Crossover 
frequency is set at approximately 3kHz, and the 
network is essentially 12dB/octave using 
commercial quality components. 

With an internal volume of 151itres, the 
enclosure is made of plain 12mm chipboard; 
clad externally in a vinyl walnut-effect material 
with a complementary black cloth grille. The 
grille frame is not bevelled and is 12mm thick -
not conducive to good uniformity in the lower 
treble. No side wall damping is used inside the 
box, though the space is filled with some 
acoustic wadding. Connection is via spring 

clips on the rear panel surface. 

Sound quality 
Auditioned on open stands with the grilles in 
position, the 110 delivered a substantially above 
average performance on the listening tests, 
which is a fine result for the price. 

An open punchy sound was heard, with a 
forward 'up front' presentation, and the bass, 
while not very extended was nonetheless 
considered to be relatively clean and articulate. 
Tonally it sounded light and the treble was 
slightly rough with reduced transparency, while 
in the midrange it could appear a little 
congested with a 'loud' effect. 'Tunnelly' and 
boxy colorations were also audible in the lower 
mid range. 

Stereo images showed a slight 'double mono' 
effect - that is, the central focus was not too 
clear and the impression of depth and ambience 
was curtailed. In fact, we found the treble 
improved and became a little smoother with 
better detail if the grilles were removed. 

Lab results 
Pair matching was fine up to 16kHz, beyond 
which some deviatins were apparent. The 
dotted line on the reference 1metre trace shows 
the significant improvement obtained with the 
grille removed. Sensitivity averaged 88dB/W 
which was above average while the - 6dB point 
was at 60Hz, about the group mean, and was 
also well damped. Overall the 110 showed quite 
a tidy reference response. 

At 2metres the favourable aspects were 
retained with a well-integrated group of off-axis 
responses. Slight prominences were in evidence 
at 600Hz and 16kHz, but these were minor, and 
the output comfortably met ± 3dB limits from 
70Hz to 20kHz. 

Only when the room averaged curve is 
assessed can the reason for the subjective 
comments of 'forwardness' be explained. The 
main bass register integrated well with the 
room, but the last couple of octaves were 
depressed relative to the midrange, while the 
mid/treble transition showed a 'corner' at 2kHz. 
The extreme treble was itself a little too 
extended, a gentle rolloff here correlating with a 
smother sounding top end. 

Essentially an Bohm system, the 110 dips a 
little below 5ohms at 7kHz, but the rating for the 
amplifier loading was still fairly good. System 
resonance lay at 73Hz, associated with the 
moderate bass depth measured. 

Measured at 96dB, second harmonic distor· 

lion averaged 1.5% even at low frequencies, ������������������ 
with third a bit irregular at around 0.8%. A 
reduction in sound level to 86dB gave a worth· 
while improvement, with midband second 1 
harmonic then around 0.2%, but higher towards 'j' '""""' -

the band extremes. Third harmonic did not 
change much however and averaged 0.6%. 
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W 11 d d f · h d th 110 · bl Forward characteristic response (VJ octave at 2m, e -m a e an tnts e • e IS reason a Y dotted 15° vertical small dash 30° lateral long dash 
easy to drive and it will reproduce decent sound 45° lateral). 
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levels, possessing an above average sensitivity. !-----------,..-·- - __ 
Its lightish tonal balance also suggests that it 1- - ---'---� __ --1---- -
might suit wall mounting as well as the open 

���1-�-.�-� �-�-�-�I-�-�e-----�t �--���j� 
stands used for our tests. 1 . . - -r r--f"" . 

= -
Celestion have a well behaved compact ""! 

1--- R system in the 110. Value for money is good, and = 
the commendable sound quality only fails the 111'1=--'-- 1---1 
Best Buy category by a small margin. "FF.f:--:-- . ·-·· 

GENERAL DATA 
Size (height x width x depth) .................... 44 x 25 x 21cm 

Recommended amplifier power per channel 
(for96dBA minimum per pair at 2 metres). . . (10)-tOOW 

Recommended placement . 
Frequency response, within , 3dB, a 2 metres . . . 70Hz to 2 0kHz 
Low frequency rolloff (-6dB point) at 1 metre. 60Hz 

Voltage sensitivity 
(ref. 2.83V, or tW into Sohms at 1 metre .............. 88dB/W 

Approximate maximum sound level(pair) at 2 metres .... 103dBA 
Impedance characteristic (ease of drive) .................. good 

Forward response uniformity.. . ......... very good 
Ty pical price per pair, inc VAT.. . . . . . . £99 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Averaged forward characteristic response in room at 
listening position. 
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Reference sine wave response {I m on axis, 2.83V 
input shows sensitivity). Dashing corrects tor 
chamber LF, dotting shows response without grill. 
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Harmonic distortions at 96dB SPL (solid 3rd 
harmonic, dotted 2nd harmonic). 
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Along with the established SL6, this review 
covers the more recently developed SL600 
model, which features a special alloy 
honeycomb enclosure and selected drivers. 
Both are of essentially identical peformance, 
but price and sound quality differ greatly due to 
the advanced cabinet used for the model 600. 

A two-way miniature box sealed box design of 
121itres internal, volume, the design employs a 
die-cast, Kobex-coned 165mm bass/mid unit 
fitted with a generous magnet. The special 
37mm copper-dome tweeter has an integral 
motor coil former and offers a high power 
capacity. Both units are of excellent quality, 
having benefited from new design and con
structional techniques plus laser analysis. 

A high power 12dB/octave crossover is fitted, 
this on separate bass and treble boards in the 

� case of the SL600. Each crossover is matched 
� to a specific tweeter to correctly align the 21kHz 

compensation network. 
The SL6 cabinet is of heavy 17mm MDF, this 

braced and bituiT)en damped, with 4mm socket/ 
binding post connectors and a thick unrebated 
grille, which in our opinion is best discarded on 
acoustic grounds. By contrast the SL600 has an 
ultra-light, ultra-rigid alloy honeycomb box, with 
special multilayer graded acoustic absorption 
within. The very high material cost is in fact the 
main reason for the higher price. Plain 4mm 
sockets are provided for connection and the 
grille is omitted. The SL6 is covered in real 
veneer while the 600 is finished in a handsome 
charcoal colored Nextel with gold legends. 
Special stands are available, supplied as 
standard with the 600 and as extras in the case 
of the cheaper SL6. 

Sound quality 
The SL6 scored well above average. lt provided 
a rich, slightly dulled sound (in fact our samples 
were duller than usual), with some boxiness and 
recession in the presence band. Stereo imaging 
was very good with fine central focus and fine 
impression of depth while the treble was 
outstandingly smooth and natural. The bass did 
not reach to the very lowest notes but was well 
balanced, detailed and articulate. lt proved 
unfatiguing with a 'distant' presentation, and 
conveyed a good musical impressions. 

The SL600 (with a correct, brigher balance) 
scored better still, with a remarkable, almost 
'holographic' stereo precision maintained over 
the entire spectrum. Coloration was very low, 
detail abundant, and the overall effect one of 
airy transparency and subtlety. The bass was 
reasonably extended, 'quick' and well differ
entiated, and high scores were awarded -
clearly this speaker was an exceptional device. 

Lab results 
Both speakers results are shown at 1metre for 
comparison, the tighter balance and integration 
of the 600's selected components apparent 
here. Sensitivity was low at 82-83dBIW with a 
maximum sound level of 96dBA and a 30-150W 
power capacity range. The - 6d B rolloff point 
was at 55Hz, good for the size. 

At 96dB the SL6 was working hard, with 
second harmonic distortion at 2.5% even in the 
midband, but third harmonic rose quickly below 
100Hz. At 86dB the distortion levels were con
siderably reduced to a satisfactory level, with 
second and third at similar levels of between 0.3 
and 1.0%. 

Forward responses for the 600 show excel-

lent integration and good uniformity, with the 

llllllllllliillll 
15° above-axis result particularly good. A � 
slightly below-ear-level listening position would l 

... 

be ideal. The balance was still slightly rich, with '"' -

� . ,� . �· 

a full midrange. 
l 

Generally Bohms, the impedance fell to 
4.5ohms at 15kHz but was still considered to be 
a fairly good amplifier load - low-resistance . 
cable is recommended. 20 "' so •oo 2oo
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Forward charactenst1c response (VJ octave at 2m, 
Room-averaged, the output showed a near dotted 15° vertical small dash 30° lateral tong dash 

perfect interface with the room at low 45° lateral). 
' ' 

frequencies, having a slight presence droop, a 
midly rich treble balance and a smooth rolloff. 

Summary 
The SL6 is a remarkably musical if slightly 
colored performer for the price, offering a fine 
stereo performance albeit at a low sensitivity. lt 
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is recommended but its particular warm 
balance suggests an audition before purchase. �u n' 50 100 200 500 IK 2K SK !OK 20K 

Averaged forward characteristic response in room at 
listening position. 

The SL600 is arguably one of the finest 
speakers of its size ever produced. Its stereo 
performance was revelatory, while its overall 
accuracy and natural scale belied its miniature 
dimensions. Apart from a moderately limited 
maximum level and the need for large amplifier, ,J, 
the SL600 can comfortably take on some of the 

j

world's finest speakers. At £600 a pair it can 
hardly be said to represent good value, but 
qualifies for a recommendation on sheer merit. 

GENERAL DATA 
Size (height x width x depth) .. . ....... 37 x 20 x 2 5.5cm 
Recommended amplifier power per channel 

(for96dBA minimum per pair at 2 metres) ......... (30)-150W 
Recommended placement ............. open stands (Celestion) 
Frequency response, within ± 3d8, a 2 metres . 60Hz to 20kHz 
Low frequency rolloff (- 6d8 point) at 1 metre ............. 5 5Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre ............. 82.5d8/W 
Approximate maximum sound level (pair) at 2 metres ..... 9 8dBA 
Impedance characteristic (ease of drive).. . fairly good 
Forward response uniformity. . ............ very good 
Typical price per pair, inc VAT ........... SL6, £260, stands extra 

SL600, £599 inc. stands 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Reference sine wave resoonse (1 m on axis, 2.83V 
input) Upper trace, SL600, lower trace SL6. 
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The GS402 is the first new model to come from 
Gale for some y ears now and represents a de
velopment of the 401, incorporating a new 
tweeter. The latter comprises a well-respected 
25mm soft-dome unit from Philips, but many 
other details remain unaltered. 

A sealed box enclosure of some 401itres, each 
402 employ s two heavy coned long throw 
200mm bass drivers working in parallel, located 
towards each end of the cabinet. A 100mm 
doped pulp cone midrange (Peerless) and the 
tweeter are aligned horizontally in the central 
area of the front panel. Thus two methods of 
positioning the speakers suggest themselves. 
Standing the speakers in a conventional vertical 
position, with the treble units outermost, will 
give the best lateral dispersion in the mid- and 
lower ranges, but at the expense of the mid
treble. Alternatively, the famous horizontal 
position can be adopted, resulting in rather a 

/-/ I 

wide-looking box mounted on a high stand. In 
this case the stereo in the upper crossover 
range is improved to the detriment of the lower 
ranges (see forward output graph). 

A new gri lie made of cloth ·tensioned by steel 
bars and set off by triangular corner plates also 
confers good acoustic properties. The corner 
plates come in a range of different colours. The 
crossover is well constructed and ventilated to 
the outside to minimise overheating, which is a 
good idea. The sturdy cabinet has internal 
bracing, is filled with mineral fibre and well 
finished externally, with 4mm binding posts 
used for electrical connection. The tweeter is 
separately fuse-protected, and has a phase
correcting front plate. 

Sound quality 
The new Gale scored well in the listening tests, 
and, surprisingly, it was not felt to differ 
appreciably in overall attainment whether 
horizontally or vertically disposed - while 
some sound quality differences were apparent, 
these did not alter the overall high scoring. 
However stereo was not its strongest point -
images were a little wide and somewhat de
focused centrally, with only moderate depth. 

Colorations were considered to be mild, 
comprising slight sibilance, boxiness and a 
subtle 'oddness' on human voice. 

On the plus side however it was considered 
'big hearted', with a powerful large scale 
presentation and abundant clean bass (slightly 
excessive), reproducing a detailed acoustic of a 
lively nature and a well balanced tonal effect. 
The output was felt to be smooth, well con
trolled and of good quality. 

Lab results 
The samples supplied demonstrated a weak
ness in that the pair match was below par, with 
a 2dB imbalance above 1kHz, this capable of 
detracting from the stereo focus and general 
consistency. Sensitivity was above average at 
88dB/W, but was compromised by the low im
pedance. Bass was fairly well extended to 
- 6dB, 48Hz with some overhang, but with a 

gentle rolloff to lower frequencies. The grille 
worked well, having no significant output effects. 

Average impedance was 6ohms but there 
were several areas closer to 4ohms, and in view 
of the small reactive content, a 'just satisfac
tory ' rating was deemed appropriate for 
amplifier loading 

With the speaker disposed horizontally, the 
2metre forward response set showed a weak-

ened lateral output due to the breadth of the lillill!llillllil 
radiating area, this recovering well above 5kHz. 
The 15° above-axis response showed some 
loss, suggesting that the mid driver represents I 
the optimum radiation axis. The response "'"i 
looked lumpy and y et the averaged output 
suggested a smoother sound - this should be 
confirmed by the room response. Sure enough, 
the room characteristic was quite promising 10 "' 5o 100 100

. 
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with good bass extension, the output notably Forward c

o
haracterrst1c response (V3 octave at 2m, 

th 'th d . bl tl 
dotted 15 vert1cal. small dash 30 lateral, long dash 

even over e range wt a estra e gen e 45° lateral). 
rolloff towards the highest frequencies. 

At 96dB the distortion was average on second 
harmonic above 500 Hz but below this 
frequency very good results were obtained. At 
86dB the second harmonic improved greatly 
while third remained very low throughout - a 
fine performance here. 

Summary 
While the Gale needs a beefy amplifier to 
exploit it to the full, it has proved to be a well
ordered and good-sounding sy stem. Power 
capacity was high, allowing sound levels of up 
to 106dBA, while the bass was clean and 
powerful, right up to the limit. Distortion was 
moderate and the sound pretty accurate as well 
as detailed. Constructional quality and perform
ance justify the price, and so the new Gale 
qualifies for a recommendation. We hope that 
pair matching is improved in future. 

GENERAL DATA 
Size (height x width x depth).. . ....... 33.5 x 61 x 2 8cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) ......... (25)-200W 
Recommended placement. . . . . . . . ... on matching stands 
Frequency response, within ± 3dB, a 2 metres . . . 50Hz to 1 8kHz 
Low frequency rolloff (- 6d8 point) at 1 metre . . ...... 4 8Hz 
Voltage sensitivity 

· 

(ref. 2.83V, or 1W into 8ohms at 1 metre . . . . . . .... 8 8dBIW 
Approximate maximum sound level (pair) at 2 metres .... 106dBA 
Impedance characteristic (ease of drive) ........... satisfactory 
Forward response uniformity . . . . . . . . fair 
Typical price per pair, inc VAT. . . . . . . . . . ............ £430 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Averaged forward characteristic response in room at 
listening position. 
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Reference sine wave response (1m on axis, 2.83V 
inpul shows sensitivity). Dashing corrects for 
chamber LF, dotting shows response without grill. 

·10'

H 
.:t 
' 

·40�=�:
. 

·50 I' 

IlB i t ' '"' 
60 

� 

"'!'' . . ='i•t-.· 
20 H1 50 100 200 500 lK 2K SK 

Harmonic distortions at 96d8 SPL (solid 3rd 
harmonic, dotted 2nd harmonic) 

·10 

·30 

·•C 

·50 -c-i-
dB .. 1::: 

·60 
lO Ht 50 100 200 500 IK 2K 5K 

Harmonic distortions at 86d8 SPL (solid 3rd 
harmonic, dotted 2nd harmonic). 

'�-.,...., 

1= 

10K 20K 

'= 

lOK 20K 



� 

Mezzo 

The Mezzo is the middle sized model in 
Goodmans new 'M' series of moderately priced 
speakers, and revives the name of a model 
popular many years ago. 

Price may be on the low side, but the 
specification certainly is not, this model 
comprising a substantially built 37 litre bass
reflex enclosure with a three-way driver system. 
The design is striking with a horizontal bar 
across the upper third of the divided grille 
carrying level controls for the mid and treble, 
plus a line of LED lamps for the peak power level 
indication. The BOmm cone midrange unit and 
the 25mm soft dome tweeter are mounted side 
by side in the upper section - neither this 
arrangement nor the 15mm thick grille baffle 
edges are conducive to good lateral dispersion, 
or to low diffraction. A larger-than-usual 250mm 
pulp cone bass driver occupies the lower sec
tion of the enclosure, bass loaded by a small 

/�/ 

reflex port. 
Externally, the rigid chipboard enclosure is 

well finished in a synthetic vinyl print. The 
commercial-quality crossover is basically of 
12dB/octave form, employing eight elements 
plus power resistors. Thick foam blocks provide 
acoustic absorption for the interior, whose 
panels are otherwise undamped. Both 4mm 
sockets and DIN electrical connections are pro
vided on a moulded panel. 

Sound quality 
In spite of its dispersion handicap, the Mezzo 
acquitted itself well on the listering tests, 
comfortably achieving a score worthy of HFC 
recommendation_ lt was considered lively and 
well balanced, with good detail in some regions, 
while the bass was powerful with quite good 
extension if a little plummy. The treble was quite 
pleasant and free of obvious vices, and the mid
range sounded open if trace boxy, while 'cuppy' 
coloration was also audible. 

Opinions about this speaker did however vary 
a little, mainly due to the somewhat 
inconsistent stereo. Only moderate depth was 
portrayed, the central focus seeming rather 
diffuse by comparison with the group average. 
Despite this, the Mezzo had a pleasant 
character not usually encountered at its price 
level. 

Lab results 
On the median axis, measured at 1 metre, the 
output looked unpromising, but as we shall see 
the overall forward response was rather better. 
The dotted graph shows the effect of removing 
the upper grille and we in fact preferred the 
sound in this condition. Mean sensitivity was 
above average at BBdB!W, with a quite extended 
- 6dB bass rolloff at 46Hz, and in conjunction 

with a 100W peak power handling, substantial 
104dBA sound levels were possible. Pair 
matching was fairly good. 

Fine distortion results were obtained at 96dB; 
around 1_5% second harmonic at low fre
quencies and just 0.3% for both second and 
third above 200Hz. At 86dB both showed a 
further reduction to very good levels. 

At 2metres, the off-axis responses were fairly 
well grouped apart from the 30° lateral, with the 
general characteristic slightly 'rich', possessing 
a gentle suckout at 3kHz. 

Assessed by computer room averaging, the 
output was rather more consistent than 
anticipated, and correlated well with the 
smooth impression gained on the subjective 

tests. Technically this model produced some 

lillllillllllllll 
confusion, this due to its anomalous dispersion. 

Failing to meet the Bohms spec, the Mezzo 
showed an impedance dip to 5ohms, but it 1 
modest reactive content and average value of '"j' 
?ohms meant that it remained quite easy to 
drive. 

Summary zo Hz so wo �oo . soo IK 1 zK sK 101< zoK 

This larger-than-average speaker is good value Forward c
,
haractenst1c response (V3 octave at 2m, 

f ff · I t 
'
t
' 1 '

b
' , dotted 15 vert1cal, small dash 30 lateral, long dash 

or money, o enng a p easan , uncn 1ca 19 45' lateral) 
sound. The bass extended deeper than usual 
while high sound levels with low distortion were 
possible. If stereo precision is not too important 
then the Mezzo would be a strong contender, 
and in any case at its realistic price level, it 
carries a firm Choice recommendation. 

GENERAL DATA 

Size (height x width x depth). . 60 x 32 x 26cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres).. . (12)-100W 
Recommended placement.. . ................ open stands 
Frequency response , within ± 3dB, a 2 metres . see text 
Low frequency rolloff (- 6dB point) at1 metre ............. 46Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Sohms at1 metre . . 8 8d8/W 
Approximate maximum sound level (pair) at 2 metres .... 104dBA 
Impedance characteristic (ease of drive). . . .............. good 
Forward response uniformity . . . . . . .......... satisfactory 
Typical price per pair, inc VAT.. . . . . . . . . . . . . . . . . .. £130 
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REVISED AND REPRINTED 

Harbeth HL 1 Ill 
Harbeth Acoustics, 1 a Birchanger Road, South Norwood, London SE25 5BA 
Tel 01-654 9549 

Since its introduction the HLJ has been subject to 
small detailed improvements culminating in the 
latest Mk Ill version reviewed here. We experi
enced some quality control and consistency prob
lems with earlier models, but happily these now 
seem to be behind the company, with current 
review samples showing good matching and agree
ment with the designer's target specification. In 
particular, recent improvements have concerned 
the need for greater low frequency power handling. 

A 50 litre enclosure reflex tuned by a large 
62mm 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 well screwed down 
and a sculptured foam grille improves the cabinet 
diffraction. An exclusive polypropylene 200mm 
covers the bass/mid range, and a 25 mm Audax soft 
dome tweeter the high frequencies. with a good 

quality crossover dividing the input at approxi
mately 2kHz. Pro\'ision has been made 1\H· 
sensible matching of mid and H F using an auto 
transformer to aid consistent frequency balance. 

Lab results 
A useful above average sensitivity of 87.5d8 was 
recorded which is on target and not compromised 
by the impedance. which was judged to be a good 
amplifier load. Typically of the order of 8 ohms. :1 
6.6 minimum was recorded. and while some high 
phase angles were apparent (for example 70 at 
2kHz) the impedance was substantial enough at 
these points to avoid censure. The -6d8 rolloff 
point was noted at 46Hz. and with a IOOW per 
channel amplifier limiL a good maximum sound level 
of I 02dBA should be possible in a typical room. 

The axial response at I m was fairly unifoi"m and 
ignoring the 5kHz notch. met ±3dB limits. 55Hz-
18kHz. Third harmonic distortion levels were also 
ver; well controlled at 96dB. typically measuring 
0.5% or better above 150Hz. 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 well on a diet of 
IOOW pulses despite the low 2Hz repetition rate. 
Although perfect at 500Hz, a +0.3dB expansion 
occurred at 5kHz generating 5% of second and 
1.8% of third harmonic distortion. Crossover 
saturation is the probable cause at this equivalent 
IOOW programme level. 

Examining the forward YJ-octave responses at 
2m, distinct trends were apparenl The bass region 
was mildly humped around lOOHz, above which 
the output rose gently to 700Hz before a trough 
2dB deep appeared to 2kHz, the latter 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 excellent forward dispersion. 

Sound quality 
Designed as a monitor, the HLI gave a very good 
performance when compared with Jive sounds. In 
general terms it was clear and low in coloration, 
and sustained a modest 20W average ( IOOW 
peak) of bass guitar, providing a fairly even and 
deep bass register. 

On the stereo sessions it was not quite as highly 
favoured, though it still did well. Vocal lines were 
clear if slightly 'chesty' and exhibited some 
sibilance, with an apparent emphasis in the treble 

occasionally lending a slightly 'metallic' effect. 
The bass was also judged a trifle 'soft'. Stereo 
imaging was quite good with promising depth 
ambience, but sometimes the trebie region 
sounded displaced from the midrange- a function 
of the system's frequency balance perhaps0 

Summary 
The standards of clarity and workmanship together 
with low coloration still set this speaker apart from 
the common crowd. it has been a couple of issues 
since we reviewed the HL 1- then it was considered 
good enough for recommended listing. In view of 
rising standards, the HL 1 cannot necessarily be 
expected to hold its place indefinitely, but we slill 
hold the design in favourable regard and feel it well 
worth trying. 

Site h3.5(25) H: 32.51131 W: 30.5112Jd: cm(mche�'J 

Weight 13.5(30) kg(lbs) 

Recommended ampllticr power per channel (for 

15-IOOW 
Recommended placement on stands away from walls 

Frequency n.:spon�c wnh1n ±JdB (2m) 63Hz to 1 8 kHz 

Low frequency rollolf ( -6dB) at (I m) . . ... . ........ . ...... 46Hz 
Voltage scnSHI\IIY {rcf 2 . f!JV . 1c: I wau 1n 8 ohms) 87d8/W at I m 

Approximate max1mum sound level (pair at 2 metres).. . l02dBA 

Th1rd harmonic dtStOrtion (IJ(ld8 at I metre). . v. good 

F�1n,ard response uniform it} 

1 ·ypical price per pair 
"'Check text 

65Hz-2%. lOOHz-!%. 200Hz--0.2'>•-

500Hz--0.3S(ln. ty�ically O.J'J.b 

good 

Top: Frequency response, I m sinewave, plus 2 nd(solid) and 
3 rd (dashed) harmonic distortion (a 96d B 
Middle: Impedance (modulus) 
Bottom: Frequency response. 2m 11-octave averaged (solid, 
axial; thick dashed. 30' horizontal; ihin dashed. 45' hori
zontal; dolled. I 5' vertical)_ 
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quite well in this position, but for the listening 
tests the cleanest results were felt to come from 
positioning on rigid open stands. 

This low-cost speaker is rather better made than 
usual. The exterior of its rigid chipboard cabinet 
in vinyl 'walnut', while internally it is damped by 
bituminous cladding plus acoustic foam ab
sorption. A superior reticulated foam grille is 
fitted and electrical connection is via binding 
posts/4mm sockets of good quality. 

Internal volume is 221itres, and two drivers are 
used, both of Danish 'VIFA' origin. The 200mm 
doped pulp cone bass/midrange is fitted with a 
decent magnet and a superior frame, and the 
high frequencies are handled by a 25mm soft 
plastic dome tweeter, whose chassis is 
reinforced inside the cabinet, this also serving 
to brace the front panel. A 12dB/octave cross
over of superior quality integrates the two units 
at 3.7kHz. 

Appearances response-wise suggested a 
character which might suit shelf mounting 
against the wall, and in fact the HB1 did work 

Sound quality 
Personally I had some reservations concerning 
this model's sound quality, these based on the 
results of an earlier audition, but under blind 
conditions, the panel (myself included) thought 
highly of the HB1. Consistently good marks 
were awarded, placing it high in the field 
irrespective of price. 

Good qualities included a highly revealing 
transparency which was truthful to the 
programme character. Stereo images showed 
quite good depth with a realistic acoustic and 
decent frontal focus; in fact it sounded almost 
too 'clean' in the 'open' sense, as opposed to 
'shut-in' or enclosed. The bass was articulate, 
with fair extension if a mite too 'dry', although 
this helped on percussion. 

On the minus side, the sound showed some 
boxy colorations plus mild tizz and hiss 
emphasis in the upper treble. The mid could 
also appear somewhat hard and toward. Using 
first-rate programme, these effects were 
somewhat less serious than when juxtaposed 
with the more distorted output of a brighter and 
less expensive analogue disc player. Tonally 
speaking, the HB1 was balanced on the bright 
side. 

Lab results 
Excellent pair matching was demonstrated, 
with a high 90dB/W sensitivity, and despite this 
the bass was reasonably extended to 55Hz, 
- 6dB, on the anechoic response, as well as 

being free of overshoot. 
In the view of the BOW maximum power 

handling, decently loud 104dBA sound levels 
were possible, while a little as a 10W input 
raised pretty good levels of around 95dB in a 
typical room. 

Out at 2metres the general trends can be 
seen and the speaker only just scraped into the 
nominal ±3dB response limits for axial output. 
The upper mid was indeed forward by 2-3dB 
while an energy suckout occurred at 7kHz, high 
enough not to be felt subjectively as a loss of 
presence or 'air'. The treble recovered soon 
after, with a broad hump centred on 14kHz. Both 
plus and minus 15° vertical off-axis responses 
were run, showing the HB1 was axis-critical and 
should be directed straight at the listener in the 
vertical plane.Crossing the axes in front of the 
listener for 10°-15° lateral angle also improved 

Summary 
The HB1 offers a distinctly bright character plus 
an above average build quality. Moderate 
distortion levels, high sensitivity as well as good 
maximum acoustic power are also all apparent, 
while the sound is strikingly clear with a fine 
transient performance. On the basis of its 
sound quality ratings as well as its modest 
price, the HB1 attains 'Best Buy' status. 

GENERAL DATA 
Size (height x width x depth). . .... 47 x 29 x 23cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) . . ..... (10)-SOW 

Recommended placement. . . . . . . . . . open stands 

Frequency response, within ±3dB, a 2 metres .. . 65Hz to 20kHz 

Low frequency rolloff (- 6dB point) at 1 metre . . . 55Hz 

Voltage sensitivity 
(ref. 2. 83V, or tW into Bohms at 1 metre . . . ... 90dB/W 

Approximate maximum sound level (pair) at 2 metres . . . 104dBA 

Impedance characteristic (ease of drive) . ... . good 

Forward response uniformity. . ... .. . .. . .. fairly good 
Typical price per pair, inc VAT . . . . . . . . . . .. . . . .. . .. . . . ... £129 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Averaged forward characteristic response in room at 
listening position. 
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Reference sine wave response (1m on axis, 2.83V 
input shows sensitivity). Dashing corrects for 
chamber LF. 
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Enjoy the most from your speakers with AVF wall brackets 
and speaker stands. 

You can gain improved stereo image, greater accuracy of 
detail, better mid-range and clearer bass response, reduced 

reflective coloration and reduced floor resonance. 
And they look good, too. 

Audto and Vision Furniture Limited. 
Dixon Street. Wolverhampton. 

West Midlands. WV2 2BX 

Tel. No. 0902 53464 

EUROPE'S BIGGEST RANGE OF 
TV & HI-FI SUPPORT SYSTEMS 
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Heybrook HB2
Mecom Acoustics. Knighton Hill. Wembury. Plymouth. Devon 
Tel (0752) 863188 

British made and designed using French Audax 
units. the compact 1-182 speaker is intended to be 
unobtrusive when mounted on light stands about 
0.5 m away from the back wall of a listening room. 
This is a design showing great attention to detail: 
for example. the rencx port- a tu he I 05 mm long 
by 28mm diameter- would be expected to suffer 
from audible distortion due to its small size. but by 
locating it on the cabinet rear and damping the exit 
with a soft foam ring. this is in fact kept to a 
minimum. The 12 litre braced chipboard cabinet is 
heavily damped by bituminous pads as well as a 
thick foam lining. The 25 mm soft dome and 
160mm bextrene cone drivers are mounted verti
cally in line behind the acoustically transparent 
lnw diffraction grille. 

The good quality and complex crossover com
prises some 13 elements including resistors. and is 
described as including phase compensation for the 

drivers to provide a smooth amplifier load. 

Lab results 
Very good pair matching was exhibited with the 
discrepancies barely greater than the linewidth on 
a B& K chart. The lab sensitivity was rather low at 
84dB/W suggesting a minimum of 30W/channel: 
with a IOOW ceiling. a modest maximum sound 
level of 96dBA is possible in a typical room. The 
low frequency roll off was nominally at 60Hz. 
-6dB. but some extension to 40Hz was apparent 
on the axial sinewave curve and this would be 
present in normal room conditions. Limits of 
±4dB were required to contain the sinewave 
response which was otherwise reasonably uniform. 

Subjected to h-octave analysis the response 
may be seen to elevate by 2dB or so above 500Hz: 
if referred to the lower level. the bass extension is 
good for the box size. Around the 3kHz crossover 
point the same unevenness was present and the 
tendency to a loss in output here was exaggerated 
on the ·15° above· vertical response. This speaker 
should be more or less at ear level for the best 
results. On the lateral axis the responses were 
good. and furthermore showed that the most neutral 
subjective balance will be obtained with the 
speakers over-angled inwards. 

96dB was quite a high level for this box size. and 
yet the crucial third harmonic distortion was 
reasonably low until below 90Hz. Second 
harmonic values were also acceptable at 2.5%. 
400Hz and around 2%. 5-l OkHz. However the 
IOOW pulsed input caused some problems. for 
while the 0.2dB compression was slight at 500Hz. 
4% of second harmonic distortion was also 
recorded fortunately at 5kHz the behaviour was 
near perfect. With an average value of I 0 ohms. 
the 1-182 was considered a good amplifier load. 
despite the rapidly falling impedance above I OkHz 
(tapering to below 4 ohms. 30kHz). 

Sound quality 
Rated consistently at· good· throughout the listen
ing tests. the 1-182 clearly did well for its price. The 
bass was plausible if lacking in power on the live 
comparisons: 60-80W of peak bass guitar could 
occasionaily ·crack· it. The light and open balance 
suited live percussion sounds. and coloration was 
low. 

On commercial programme stereo imaging was 
good. with a tine representation of space and 
depth. Again the bass was more than satisfactory if 

the speaker was not driven too hard. and the 
balance tended to openness with light sibilance. 
but in a smooth and acceptable manner. 

Summary 
Although possessing a restricted maximum level 
and power handling, the HB2 was a refined low 
coloration performer of compact dimensions. It 
gave a good overall sound quality as well as a 
consistent character throughout the frequency 
range, and is undoubtedly worthy of recommenda
tion. This was Heybook's first venture into the 
commercial world. and it represents a welcome 
addition to the market. 

Stzc 1 H. W. DJ 

Weight 

Recommended amplifier power per channel 
!for 96dBA per pa1r at 2 metres m1mmuml 

Recommended placement. 

Frequency response within ± 3dB ( 2 m). 

Low trcquency rolloff ( -6d8) at I m. 

9 I) 1 cm( mchcs) 

8 1 18) kg( lbs) 

30-IOOW 

Vohage sensitivity ( ref 2.83 V, ie· I wan in 8 ohms) at I m. 
Approximate max1mum sound level (pair at 2m) 

60Hz 

. 84dB 
YhdBA 

Oistonion 1 96dB at I mJ 

D1stonion (I OOW peak). 

Impedance charactenstiC (case of drive) 
F1nwanJ rl·�pon�c unif1Jrmity 
Typiral prit"l' per p<tir inr VAT 
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IMFHPCM 
IMF Electronics Ltd, Westbourne Street, High Wycombe, Bucks HP11 2PZ 
Tel (0494) 35576 

A fairly tall looking speaker, the HPCM is in fact 
smaller than it looks. The enclosed volume of 
this three-way sealed-box system is estimated 
at 351itres, this large volume being partly 
devoted to a large triangular upper compart-' 
ment used to backload the midrange unit 
located in the upper part of the front panel. An 
oval bass unit of approximately 230mm 
equivalent circular diameter is vertically aligned 
to allow a narrow front panel, which has 
bevelled edges and is fitted with a foam grille to 
minimise cabinet diffraction. If the drivers are 
good, very flat responses should result. 

The bass unit has remarkable excursion 
capability of over 3.0cm peak-to-peak and 
employs a generous high-power motor system, 
founded on a rigid cast chassis. A fibreglass· 
reinforced polystryrene diaphragm is used. 

The midrange unit has a specialised 100mm 
� doped Bextrene cone. and a small arille· 

protected plastic dome tweeter completes the 
lineup. All drivers are made by IMF themselves. 

Substantially built from 20mm chipboard, the 
cabinet has some crossbracing and general 
reinforcement. Superb walnut veneer is used on 
the exterior with 4mm socket/binding posts 
used to connect the complex crossover, which 
includes six inductors, five electrolytic 
capacitors and four plastic film capacitors. 
Heavy duty wiring, fully soldiered, is employed 
throughout. 

Sound quality 
The HPCM demonstrated a consistently good 
sound quality on all programmes, which did 
justice to its 'control monitor' title. Hallmarks 
were the moderate coloration, the extended 'air· 
moving' bass, and the open, lively character 
demonstrating fine musical detail. Stereo 
images were well staged showing satisfactory 
depth as well as good focus, while some insta· 
bility in treble imaging was associated with a 
measured imbalance here (see results), and 
could well be better on other samples. 

Tonal balance was well received attracting 
little criticism, and was felt to give a pleasing 
scale and weight to most programmes. Colora· 
lions were slight, with a little boxiness and 
nasality in the mid, plus a trace of 'lispiness' in 
the treble. 

Lab results 
Measured at 1 metre, responses of both 
speakers were taken - the dotted line is that 
for the second enclosure and shows a 1·2dB 
treble imbalance. Bass was smooth ar;�d shelved 
down slightly with fine extension to 40Hz, 
- 6dB, while the speaker was also remarkably 

flat elsewhere. Sensitivity was average at 
86.5dB, which in conjunction with a 20 to 200W 
power capacity allows maximum levels of up to 
105dBA, which is a pretty decent level. 

Out at 2metres, an immaculate set of forward 
responses was taken, confirming the very low 
diffraction properties of the cabinet geometry. 
± 1.5dB limits were enough for a 55Hz to 20kHz 
range! 

The impedance characteristic was however 
not so favourable, with dips in two areas to 
4ohms and with some reactive content also 
present, this indicating a fairly difficult amplifier 
loading. System resonance was low at around 
33Hz. 

Room response showed an extended bass 
which did not rise above midband levels but was 
mildly deficient in the low hundreds of Hz. The 

dispersed treble energy was less than antici· 

111111111111111111 
pated, the speaker rolling gently away above 
2kHz, this partially accounting for the smooth 
'soft' nature described on test. ) 

At 96dB the distortion was good at 0.3% third ""'f
and 1% or better second harmonic, and at the 
reduced level of 86d8, it showed a general 
improvement to a more than satisfactory level 
especially at high frequencies. Considering the 20 "' so 100 200

. 

500 " " ' ' 10 , "' 

b 
· 

h 1 f · Forward charactenstrc response (!h octave at 2m, ass . �xtens.ton, I e ow requenctes were dotted 15" vertical, small dash 30" lateral, long dash 
surpnsmgly linear. 45" lateral). 

Summary '-

The HPCM has many good qualities - a fine 
consistent sound; extended bass from trim ) 
dimensions; a good dynamic range and a strong "'"t 
stereo performance. Of course at £550 a pair we 
would expect no less and a tough amplifier will 
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be needed to drive this poorer-than-average 
load; nonetheless the system achieves a full 
recommendation. 

GENERAL DATA 
Size (height x width x depth).. . ................ 67 x 29 x 37cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) ......... (20)-200W 
Recommended placement. . . . . . . . . . . .......... open stands 
Frequency response , within .3dB, a 2 metres .... 46Hz to 20kHz 
Low frequency rolloff (- 6 dB point) at 1 metre. . . . . . . 40Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre. . .... 86.5dB/W 
Approximate maximum sound level (pair) at 2 metres .... 105dBA 
Impedance characteristic (ease of drive) .... . . . . fairly difficult 
Forward response uniformity ........................ excellent 
Typical price per pair, inc VAT... . . . . . . ................ £550 
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JBL Ll50A 
Harman Audio UK Ltd., Mill Street. Slough, Berks SL2 500. Tel (0753) 76911 

Previously reviewed and recommended, the L 150 
now carries an A suffix denoting the substitution 
of a new and improved treble unit, distinguished 
by a protection grille, and further crossover refine
ments. An imposing structure just over a meter 
high, the vertical-in-line driver array comprises a 
305mm auxiliary low frequency radiator of 
exceptional throw, plus a high power 305mm 
bass unit fitted with a rigid coated-pulp cone and 
built on a die-cast frame. A high linearity ceramic 
magnet system is employed. The traditional 
100mm pulp cone mid unit is positioned above 
the bass driver and is followed by a 25mm 
aluminised dome tweeter, the latter a hardened 
phenolic linen structure. The crossover possesses 
good power handling with low loss components, 
and the mid and treble level controls are now 
marked with an '0' 'flaf position in addition to 
boost or cut. (JBL used to deny the existence of a 
flat curve, preferring to let the customer choose it 
for himself in the final listening position). 

� I 

The internal volume is large at 110 litres, with 
the massive and rigid enclosure built from high 
density chipboard fitted with extensive bracing 
and a fibreglass acoustic absorption fill. Externally 
the American walnut veneer was of the highest 
quality. 

For the new review the speaker was fully 
auditioned and substantially re-measured. While 
the 2 metre and distortion curves refer to the 
previous version, they are still relevant, the only 
exception being the treble lift above 15kHz 
which on the new version is now replaced by a 
gentle rolloff. 

Lab performance 
The new axial reference curve was remarkably 
similar to the previous samples right up to 6kHz, 
beyond which the slightly ragged character plus 
oft-criticised peak at 19kHz has been replaced 
by a smoother trend, plus a gentle hump at 
15kHz, rolling off thereafter. The sensitivity 
remains high at 89dB/W, and the drive charac
teristic with a minimum impedance of 5.5 ohms 
was rated as average, and should embarrass very 
few amplifiers. 

As the existing forward characteristic shows, 
the L150A is a very well integrated system, 
especially considering its size. The low frequency 
response was superbly extended to a -6dB point 
at 32Hz, gently tapering below 200Hz to improve 
the room energy balance (which tends to augment 
the lower frequencies by a few dB or so). lt is 
essentially well balanced as the reference 
response indicates, +/-3dB limits sufficing for a 
33Hz to 19kHz range, even sinewave measured. 

At 96dB distortion levels were very low through
out the range, typically around 0.4% and re
maining well below 0.3% at 90dB. Fed 1 OOW 
peak power pulses the system exhibited negligible 
compression at both 500Hz and 5kHz, while a 
mild 3.0% 3rd harmonic was recorded at the 
lower frequency; elsewhere the remaining 
measured harmonics were consistently low, which 
is indicative of a fine dynamic range. 

With 500W peak power handling, the 150A is 
capable of a hall-filling 111 dBA, and should 
satisfy all but the most insensitive disco fan. 
Room averaging showed an interesting inter
action, with the 100Hz to 5kHz range exemplary 
at +/-2dB, although above 5kHz the rolloff 
should have been smoother and slower. Below 
100Hz the strong low frequency output of this 
model produced an elevated response right 
down to 40Hz, and by implication a touch of low 
bass cut on an accompanying amplifier may be 
necessary in some situations. 

---··- .... --·· .. , 
The L150A continued to set a high subjective 
standard throughout the listening iests. On the 
live comparisons it showed some mild colorations, 
and was inferior in this respect to the smaller 
classic BBC designs; 'boxiness', 'nasality', slight 
'sibilance' and 'hollowness' were all noted. But on 
the plus side the frequency balance was highly 
neutral, with a wel�defined and crisp, clear 
rendition. 

On stereo programme the speaker gave a 'big' 
sound, partly as a result of its physical height and 
its wide bandwidth. The bass was superbly clear 
and unusually extended, if slightly excessive, 
while 1 OOOW of electric bass guitar was handled 
without knocking or distortion. Stereo imaging 
was to a good standard, with fine detail, well 
articulated vocals, and promising depth. Overall 
the effect was a trifle 'hard', which suited rock 
programme best, but results were impressive on 
all material, with plenty of information reproduced 

Summary 
Continued refinements have helped to maintain 
the competitiveness of this model, and despite 
its high UK price it provides a sufficiently good 
standard of sound quality to deserve continued 
recommendation. Its particular merits include 
low distortion, a wide dynamic range and ex
ceptional power handling, plus above average 
sensitivity, clear articulate sound with great bass 
extension, and an essentially neutral frequency 
balance. Finally the system is relatively easy to 
drive, and is superbly engineered and finished. 

GENERAL DATA 
Size (h x w x d) . .  105.4 x 43 x 33cm 

Weight. ... 36kg 
Recommended amplifier power per channel 

(for 96dBA per pair at 2 metres minimum) . . . . . (10)-500W 
Recommended placement . . on floor clear of walls 

Frequency response within± 3dB (2m) . . . . . 35Hz to 18kHz 

Low frequency roll off ( -6dB) at 1 m. . .............. 32Hz 

Voltage sensitivity 

(rei 2.83V, ie: 1 wall in 8 ohms) at 1 m. 89dB/W 
Approximate maximum sound level (pair at 2m) . ... . . . .. 111 dBA 

Impedance characteristic (ease of drive). . . average 

Forward response uniformity. . . .  very good 

Typical price per pair inc VAT ... ..... £1000 when reviewed, now £1350 
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Kub 
nic Audio Developments ltd, Halldore Hill, Cookham, Maidenhead, Berks 

22726 

This miniature speaker has been available for 
some years now and is still popular. We felt that 
it was time to look at a current pair again, and in 
the event, this proved a highly worthwhile 
exercise. 

Apparently best suited to wall mounting, the 
Kub is rigidly constructed in chipboard and is 
well finished in real wood veneer on all surfaces. 
The internal volume is a diminutive 51itres, 
(LS3/5a size), reflex tuned to 40Hz by a rather 
too-small 35mm diameter port, whose duct runs 
to a 120mm length (not the preferred ratio). The 
grille is unrebated, but this does not upset the 
output, due to the large treble unit employed -
an unlikely-looking 87mm flared paper/pulp 
cone tweeter. Bass and midrange are handled 
by an above-average long-throw 130mm pulp 
cone unit built on a die-cast chassis. 

The crossover comprises seven elements, 
� including two power resistors, and is of good 

commercial quality, electrical connection for 
this speaker being via 4mm sockets on the 
back. 

No panel damping is used or felt to be 
necessary but the cabinet interior is lined with 
acoustically absorbent plastic foam plus a 
volume filling of long-haired wool. Over the 
years the price has changed very little and the 
system is still available at around £82 a pair. 

Sound quality 
Wall-mounted, facing ahead, that is not directed 
inwards (see axial and off axis curves) the Kub 
proved remarkably successful in pleasing the 
listening panel. lt scored 'above average' which 
is very good for the price. Positive qualities 
included a fine level of clarity, transparency and 
detail, and it also sounded open and lively. 
Positioning inevitably affected the stereo 
presentation, but the image was still quite well 
focused with some depth. 

Low bass was clearly missing, but the upper 
bass was present in good balance and could 
produce surprising levels on bass percussion. 
Upper-bass notes were felt to be sufficiently 
articulate and actually better than average. 

On the minus side the treble had a distinctly 
breathy zingy quality - even a scratchy effect 
- which was emphasised on poor programme. 
Nonetheless the panel score sheets clearly 
showed that some listeners were fooled into 
thinking that the Kub was much larger than it 
really was. 

Lab results 
Examined for pair matching the treble level on 
one speaker was 1.5dB more than the other - a 
greater difference than I would like but still 
satisfactory at the price. Average sensitivity 
was a little below the norm at 85dB/W, but it 
proved capable of withstanding considerable 
power inputs with a sensible 75W maximum 
allowing quite good sound levels of up to 99dBA 
from a pair. The reference response gave a 
- 6dB rolloff at a modest 63Hz. 

At 2metres, the response showed some 
lumpiness notably a 3-4dB treble upward shelf, 
also heard on the auditioning. Forward 
integration was quite good at angles up to 30° 
off-axis and began to fail more quickly in the 
treble at 45°. A 30° off-axis listening position 
gave the best overall result, typified in use by 
somewhat over-wide wall-mounted positioning, 
beaming straight ahead. 

Measured at 96dB the Kub (not unexpectedly) 
produced some distortion peaking at 9% 

Summary 
Despite its diminutive size, and our minor 
reservations, the Kub has again scored a Best 
Buy rating in this edition. lt packs a surprisingly 
clean and detailed punch, with a pleasing tonal 
quality, and it offers unobtrusive wall mounting. 
The treble is its weak area, and bright pickup 
cartridges should be avoided with this speaker. 
With a 'rounded' cartridge characteristic and a 
clean tuner or digital programme, this small 
loudspeaker can perform suprisingly well. 

GENERAL DATA 
Size (height x width x depth). . . 29 x 1 8  x 21cm 
Recommended amplifier power per channel 

(for96dBA minimum per pair at 2 metres). (10)-75W 
Recommended placement ... shelf 
Frequency response. within , 3dB, a 2 metres . . 80Hz to 6kHz 
Low frequency rollofl (-6dB point) at 1 metre ............. 63Hz 
Voltage sensitivity 

(ref. 2 .83V, or 1W into 8ohms at 1 metre . 85dBIW 
Approximate maximum sound level (pair) at 2 metres. . 99 dBA 
Impedance characteristic (ease of drive) . good 
Forward response uniformity . . ........ fair 
Typical price per pair, inc VAT .. . £82 when reviewed, now £89 
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REASSESSED 

KEF Electronics Ltd., Tovil, Maidstone, Kent ME15 6QP. Tel (0622) 672261 

In recent years KEF have been noted for some of 
the more costly 'reference' speakers on the 
market, but they have now reaffirmed their interest 
in the budget class, with this substantial two-way 
model retailing at around £80.00 a pair. 

The Coda comprises a 19 litre sealed-box 
tuned to a 3rd order low frequency alignment by 
a series capacitor of computed value. The 
bass/midrange is handled by a 200mm flared 
pulp cone driver, whose cone is light enough to 
offer useful sensitivity without excessive magnet 
expenditure (the latter is surprisingly small but 
sufficient to properly damp the low frequency 
response). The treble unit is the Audax 25mm 
fabric dome which is already used by KEF in their 
successful Celeste/Concord series. A four
element crossover of high power capacity marries 
the units around 4kHz. 

The enclosure is simply constructed of chip
board with a rather dull synthetic walnut covering. 
No panel damping is used, but some internal 

absorption is achieved by a polyester blanket fill. 
Electrical connection is via rear flush fitted 
spring clip terminals, and the driver panel is well 
finished which is fortunate in view of our re
commendation that this model should be used 
with the grilles removed! The grille is a plain 
unrebated panel 12mm thick which had sur
prisingly severe effects on the speaker's frequency 
response and stereo image properties, as well as 
causing a smaller but noticeable change in 
subjective smoothness. Having discerned these 
effects early on, the listening tests were done 
with the grilles removed, and this should be 
borne in mind by the prospective purchaser. 

Lab performance 
The sensitivity was higher than claimed at an 
above average 88.5dB/W, and KEPs frequency 
response was substantially met (they specify 
with the grilles removed in any case!) At 2m the 
characteristic curve showed a very fine set of off
axis results, with the evidence suggesting that 
25° should give the flattest result and provide the 
most pleasant tonal balance as well as good 
stereo imaging. The range 80Hz-2kHz was 
remarkably smooth for such an inexpensive 
system. 

Good dynamic potential was shown by its 
handling of the 100W pulsed inputs, with a mild 
0.2dB compression at 500Hz accompanied by 
3.8% 2nd and a modest 0.55% of 3rd harmonic 
distortions. At 5kHz, there was 0.6dB of com
pression as well as more distortion, namely 4.5% 
2nd and 1.0% 3rd, though neither was considered 
serious at this high 1 08dB spl. 3rd harmonic 
distortion was low at both 90 and 96dB steady 
state, rising above 1.0% only below 100Hz, and 
measuring only 3.5%, 50Hz 96dB. The printed 
graph was in fact dominated by less serious 2nd 
harmonic at the 1.0% level. The 8 ohm specification 
was almost perfectly met, so the system will be 
easy to drive to the full voltage/sensitivity rating 
of the amplifier. Averaging showed just how well 
this speaker worked within the room, +/-2.5dB 
limits sufficing from 60Hz to 15kHz. The rolloff 
beyond 15kHz was a little steep, the bass falling 
below 50Hz and the midrange being slightly 
humped, but the room system response never
theless beat many models at much higher prices. 

Our power rating was for a minimum of 
1 OW/channel rising to 1 OOW peak maximum, the 
latter allowing high sound levels of up to 1 04dBA 
in the listening room from a stereo pair. Reason
able extension was shown at low frequencies 
with the -6dB point at 50Hz. 

Sound quality 
This speaker scored very well on all the listening 
tests, performing with a consistency that we have 
come to expect only from much costlier models. 
lt would be all to easy to ignore its faults in the 
light of this astonishing performance, but 
obviously it is not perfect. Some coloration and a 
tendency to brightness was demonstrated, while 
the treble also showed an uneven tendency on 
occasion, with some of the characteristic Audax 
15kHz 'fizi. 

Conversely it provided a fine stereo presentation 
with above average depth, good spatial effects 
and ambience plus a transparency and detail 
which conveyed a high proportion of the musical 
information contained in a variety of programme. 

More coloration was noted on the live com
parisons, but the system's detail and tonal 
accuracy won the day and high scores were 
recorded. Up to a 150W peak of bass guitar was 
happily tolerated, the system demonstrating a 
fair fundamental bass power, a neutral and even 
character, plus an ability to play loud. 

Summary 
With a new tweeter and numerous detail refine
ments, the Coda Ill arrived in time for auditioning, 
although the measurements given here relate to the 
11 which it supersedes. The new version if anything 
sounded better, and hence the Best Buy rating is 
comfortably retained despite its higher price. The 
Coda is a speaker of many attributes, notably good 
sensitivity, wide dynamic range and power handling 
with moderate distortion, and an essentially neutral 
frequency balance with satisfactory bass extension. 
lt also demonstrated fine stereo, good clarity and 
detail, so it deserves to be fed good quality material
a second rate turntable with a 'fizzy' cartridge will 
destroy it. The Coda is not only a classic Best Buy 
but will, I believe, set the standard for budget 
compacts for years to come. If used on stands 
without the grilles and angled inwards by about 20° 
to cross in front of the listener, the results compare 
with many models costing up to £300 a pair. 

GENERAL DATA 

Size (h x w x d) . . 

Weight .. 

Recommended amplifier power per channel 

.47 x 2 8  x 22cm 

7kg 

(for 96d8A per pair at 2 metres minimum) ......... (10)-lOOW 

Recommended placement . .  open shelf or ideally on open stands 

Frequency response within± 3dB (2m). 62Hz to 18kHz 

Low frequency rolloH ( -6d8) at 1 m .  5 0Hz 

Voltage sensitivity 

(rei 2.83V, ie: 1 watt in 8 ohms) at 1 m .............. 8 8.5dB/W 

Approximate maximum sound level (pair at 2m). . .104dBA 

Impedance characteristic (ease of drive) .. very good 

Forward response uniformity excellent (grille off) 

Typical price per pair inc VAT £80 when rev1ewed. now (lJlJ 
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Inexpensive Marantz speakers have in the past 
often been best regarded as sensitive 'noise 
generators'. But with their new offerings this 
view may need to be revised! Designed in a 
classical framework, the LD30 sports an 
impressive list of optimum design features 
many of which have never appeared before in 
speakers from this company. The chipboard 
enclosure is surfaced all over in vinyl walnut 
and is quite strongly built, with a loose fibre 
blanket fill. The internal volume of 23 litres is 
reflex tuned by a 53mm diameter by 170mm long 
ducted port, possessing a larger than ideal 
length to breadth ratio. 

Two vertically in-line drivers are used, namely 
a 200mm bass/midrange and a 25mm soft dome 
tweeter, the latter a ferro-fluid damped type. The 
bass unit is built on a substantial steel frame 
with a cone fabricated from sheet material and 
a generous 45mm diameter motor coil is 

coupled with a decently large ceramic magnet. 
Crossing over at 1.7kHz, the electrical 

network is quite complex (especially for 
Marantz) and comprises ten hard-wired com
ponents of good quality. Rear connection is by 
means of spring clamps. 

Great attention to detail is evidenced by the 
instruction manual, which suggests that the 
grille might be removed for optimum results. 
The speakers should be used on open stands 
some 30-40cm high and spaced well clear of the 
walls. 

Sound quality 
Scoring a little above average the LD30 has 
done well for its price. Major criticisms were 
centred around its rather rich tonal balance, 
with some boxiness and related coloration in 
the low mid as well as a mild boominess in the 
bass. 

Conversely it sounded civilised and relaxed, 
offering reasonable detail, as well as pleasing 
transparency. Stereo images showed good 
depth and frontal focus, although heavy bass 
transients were felt to be a little 'slow', while 
tympani and the like were not 'sharp' enough, 
the speaker showing some coloration and 
hollowness on these sounds. 

The overwhelming impression was one of a 
smooth relaxed sound with good bass 
extension particularly in view of the price, with 
above average stereo staging. 

Lab results 
Fractionally below average, the LD30 voltage 
sensitivity worked out at 85.5dB/W which was 
sufficient to produce a pretty loud 100dBA from 
a pair in a typical room. A 20W to 100W 
maximum amplifier power range seems appro· 
priate, on the basis of the distortion and power 
handling results. 

Bass extension reached 47Hz, - 6dB, which 
was good for size and price, and pair matching 
was fine. With the grille removed (dotted line on 
1 metre reference graph) a mild improvement 
was observed, this backed by subjective trial. 
Out at 2metres on the smoothed response the 
trends were clear. The speaker possessed a 
gentle downtilt of 3dB from 100Hz to 10kHz, the 
main explanation of its rich tonal balance. In 
general the forward set of responses was good, 
a mild dip at 15° above-axis suggesting a 
reasonable stand height for optimum sound 
quality Limits of ±3dB were met over a 52Hz to 
14kHz range. 

Distortion was higher than average at 96dB 

sound level, second harmonic reaching 8% at ����������������� 
150Hz, typically 1% while, Third harmonic 
ranged from 1% to 0.2%. An improvement was 
noted at 86dB sound level but the result was 1 
still poorer than average, ranging from 2% to "dj 
0.3% distortion. 

Assessed by room integratiort, the output 
was as smooth and extended as the speaker 
sounded which was a good result for this type 20 "' so 100 200
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Impedance dipped to 6ohms, at 150Hz, with 45" lateral) 

the typical value nearer 10ohms, and the LD30 
was thus quite an easy amplifier load. 

Summary 1 
The LD30 is not an entirely neutral sounding "J" 
speaker and yet is has a character which can 
make less expensive turntables and amplifiers 
sound rich and spacious with a relaxed, musical 
stereo. Digital programme revealed some color
ations but none were too serious, and having 
demonstrated a good standard in most re
spects, the LD30 can be comfortably recom· 
mended. 
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GENERAL DATA 
Size (height x width x depth) .. 
Recommended amplifier power per channel 

42x 27x 2 8cm 

(for96dBA minimum per pair at 2 metres) ... . .... (20)-100W 
Recommended placement........... open stands 
Frequency response, within ±3dB, a 2 metres .... 52Hz to 14kHz 
Low frequency rolloff ( - 6dB point) at 1 metre ............. 47Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Sohms at 1 metre . . ....... 8 5.5dB/W 
Approximate maximum sound level (pair) at 2 metres. . 100dBA 
Impedance characteristic (ease of drive). . . good 

very good· Forward response uniformity .... 
Typical price per pair, inc VAT .. 

Update 

. ............ ...... £99 

A Mkll version of the LD30 is now on sale with 
revised tweeter and cosmetics - rosewood 
vinyl cabinet finished and chromed trim 
rings. 
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Boothroyd-Stuart, 13 Clifton Road, Huntingdon, Cambridgeshire PE18 7EJ 
Tel (0480) 57339 

Now well established, the M2 from Meridian is 
perhaps the leading UK active loudspeaker 
system, consisting of a slim compact enclosure 
mounted on a new heavyweight (and how!) rigid 
stand. 

The box is well packed with electronics and 
drivers, the latter all being KEF units - two 
110mm Bextrene-cone bass/mid drivers, one 
mounted above and one below a fairly large 
38mm plastic dome tweeter. As a group this 
array approximates in effect to a 300 x 120mm 
bass unit with a concentric treble driver. The 17 
litre enclosure is reflex tuned by a ducted port, 
which has a multi-hole aperture to improve air 
flow linearity as well as enclosure coloration. 
The box itself is superbly built in 14mm thick 
top-grade multi-ply and finely veneered, the 
back panel consisting of a metal plate which 
acts as a heat disspator for the electronics. In 
addition to providing the electrical crossover at 

2kHz, the latter realigns the bass system to a 
sixth order, and extended bass can be expected 
possibly at the expense of a rapid final rolloff as 
well as a possible low-frequency hangover. 

DIN and phono inputs are provided at nomin
ally 1V sensitivity and the system may be driven 
by a balanced output preamplifier for optimum 
performance - for example a Meridian 101 B). 

The grille components are rather close to the 
drivers on the narrow front panel, so measure
ments were taken with the grille removed and in 
place to assess its effects. 

Sound quality 
In general the M2 sound was favoured by the 
panel. lt portrayed dynamics well and was felt 
to have a clean, punchy and controlled 
character throughout the range. Good stereo 
images were developed, being well focused and 
showing reasonable depth. However, its slightly 
forward, hard and bright tonal balance was felt 
by some panellists to mildly flatten some stereo 
images. 

Bass was considered well controlled with fine 
articulation in the upper registers and a very 
slight extreme low frequency hangover, the 
latter almost a mild 'thundery' effect. In presen
tation the M2 was clear as well as detailed, with 
a slightly cold and clinical ambience; possibly 
the presence band was indeed a little too 
forward. 

Lab results 
Considering the small size of the box, quite loud 
102dBA sound levels were possible and the 
bass power handling was satisfactory at this 
level. The axial frequency response was of the 
'stepped' variety, which placed the bass rolloff 
- 6dB at 45Hz referred to the mid band. 

Conversely if referenced to the upper bass level, 
the cutoff improved to 38Hz - remarkable for 
the cabinet volume. 

Some pair matching imbalance was apparent 
(solid and dashed lines above 500Hz), this 
amounting in places to a significant 2d8 or so, 
and stereo focus could well have been better 
with a tighter match. The grille was also found 
to disturb the 2.5 and 8.0kHz range though it is 
hard to say which response was better. 

At 2 metres the trend suggested upper-mid 
forwardness with the main range shelf-lifted 
above the S0-300Hz bass range. The 15° above
axis frequency response was poor, flawed by a 
dip at 2.2kHz, but on axis and 15° below it was 
perfect. Here the wisdom of Meridian's 
adjustable-tilt stand can be seen in bringing up 

the main radiating area to the listener. The 
lateral off-axis curves were good except above 
10kHz where the falloff was too rapid. 

Room-averaged response showed a 'lumpy' 
bass at 30-50Hz which, however, did not 
subjectively prove as audible as you might 
expect. The mid was thin in balance terms, 
while the treble was sweet, though rolled off 
somewhat prematurely. 

At 96d8 distortion was fairly low, in fact 
surprisingly so at low frequencies. Interestingly 
the picture did not change at the lower 86d8 
level where the result was about average. 

Summary 
On the basis that the amplifier section of these 
active speakers is worth about £400, the actual 
speaker contribution (about £300) is what we 
have to consider. 

While not entirely neutral, the M2 had many 
likeable qualities, and gave a 'big speaker per
formance' from a tidy attractive package, 
including the sturdy integral stand. Personal 
audition is recommend, preferably in your own 
home, but with its sound quality rated in the 
'good plus' category the M2 nonetheless 
achieves recommended status. 

GENERAL DATA 
Size (height x width x depth) . .......... ....... ... ... ....... 50' x 18 x 38cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) .......................... active 
Recommended placement .............. open space, on integral stand 
Frequency response, within ± 3d8, at 2 metres ...... 60Hz to 20kHz 
Low frequency rolloff (- 6d8 point) at 1 metre ........ ......... ..... 45Hz 
Voltage sensitivity ....... ....... ......... ............ active, 1V for full power 
Approximate maximum sound level (pair) at 2 metres ....... 102dBA 
Impedance characteristic (ease of drive) .............. active/balanced 
Forward response uniformity ......................................... fairly good 
Typical price per pair, inc VAT ................... including stands £899 
'83cm including stand 
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The 70 is a diminutive new speaker from 
Mission, their smallest yet, measuring just 
131itres in internal volume. Some early pro
duction models were released to the press and 
dealers but Mission subsequently felt they had 
acted prematurely, as further development of 
the model was undertaken; indeed, even after 
submitting the samples here reviewed further 
variations and refinements have occurred to the 
basic 70 theme, which complicate the findings 
somewhat and gave me a headache! However 
we believe the measured findings at least give a 
good idea of the speaker's basic technical 
performance. 

In this two-way sealed-box system, the 
bass/midrange unit is a shallow paper-coned 
160mm steel-framed type with heavy damping 
coating, and a Vifa 19mm soft plastic dome 
tweeter covers the treble above 3kHz, this a 

� ferro-fluid cooled and damped driver. 

Binding posts incorporating 4mm sockets are 
used for electrical connection to the hard-wired 
four-element crossover, which uses high-power 
components. The cabinet is built of MDF and 
chipboard panels. The styled front has a deep 
wraparound cloth section with an integral grille, 
while the entire rearward section of the cabinet, 
including the back panel, is covered in wood
effect vinyl. Internally the enclosure is filled 
with a dense acoustic foam block. 

We found the fitting of the two cabinet shells 
was none too perfect on a couple of samples we 
had, but understand that this area has now 
been reinforced inside to prevent splitting of the 
internal frame. 

Sound quality 
Earlier samples we received were quite promis
ing, but the following comments relate to the 
'final production' samples eventually delivered. 

Reasonably good marks were obtained from 
the listening panel, indicating a 'average plus' 
rating which was fine at the price. Undoubtedly 
the 70 had some faults, but none of the 
criticisms were too serious - though the 
adjectives boxy, hollow, small, zitty, bright and 
uneven were all in evidence. 

Bass was free of boom and reasonably de
fined, with the midrange promisingly clear, 
showing realistic stereo effects on occasion, as 
well as quite a good tonal balance. The speaker 
sounded quite open, but at the same time 
somewhat bright, while the overall treble quality 
was somewhat grainy as well as uneven sound
ing. lt often sounded more interesting on rock 
programme rather than on classical orchestras, 
the overall balance tending to lightness and 
thinness; a trace more richness would be 
preferable. 

Lab results 
Pair matching was judged very good, the sys
tem demonstrating an 87.5dB/W sensitivity, 
which was a little above average. Bass was well 
damped, possibly even overdamped, falling to 
- 6dB at 60Hz. The effect of the grille could not 

be judged since it was integral with the en
closure. The available 15-75W power handling 
capacity produced maximum sound levels of 
101dBA. 

At 2metres (a more realistic measuring dis
tance) the output was fairly uniform, meeting 
±3dB limits from 80Hz to 20kHz, but it also 

showed some lupiness around 1kHz and 
12-14kHz. 

As usual two vertical measuring axes were 

tried, namely 15° above and below the median 
axis. The latter was inferior, suggesting that in 
use the median position should not be above 
ear level, but in all other planes the speaker 1 - .. 

showed excellent off-axis dispersion and 'j' 
linearity. 

In the room-integrated response the 'shy' 
nature of the bass balance was evident, plus a 

. . ' 
Forward charactensflc response (V3 octave at 2m, 

otherwiSe the result was qu;te smooth. 
. dotted 15° vertical, small dash 30° lateral, long dash 

At 96dB sound level, d1stort1on was JUSt 45° lateral). 

satisfactory, averaging 1%, and rising to 3% at 
200Hz. Reducing the level to 86dB, a general 
improvement took place, though third harmonic 
was still average, and had not improved as 
much as one would have liked. 

With a dip to 5ohms at 150Hz, the impedance 
was still typically 8ohms, and the 70 can thus be 
considered a good amplifier load. 

Summary 
In view of the possible variation deriving from 
continuing or future development of this model, 
I feel I must advise audition at a reliable dealer 
prior to purchase. With this reservation in mind, 
the 70 has nonetheless done pretty well on test 
in view of its price, and must be included in the 
Best Buy category. 

GENERAL DATA 

Size (height x width x depth)... . .......................... . 35 x 2 1  x 21cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) ................... (15)-75W 
Recommended placement .............. open stands or wall mounting 
Frequency response, within ± 3 dB, at 2 metres. .80Hz to 20kHz 
Low frequency roll off ( - 6 dB point) at 1 metre .... ................... 60Hz 

Voltage sensitivity 
(ref. 2.83V, or 1W into Bohms at 1 metre) ...................... 87.5dB/W 

Approximate maximum sound level (pair) at 2 metres ...... 101 dBA 
Impedance characteristic (ease of drive) .. .......................... .. good 
Forward response uniformity ..... ......... ............................ excellent 
Typical price per pair, inc VAT .. ........... .. ...... ... ........ . .... £89 (Mkll) 

Update 
The 70/Mkll features revised drivers and 
cabinet Crossover design is still as in the 
model70. 
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Averaged forward characteristic response in room at 
listening position. 

90 

BO 

dB 

70 - -- --- --- -----
20 H! SO 100 ?00 500 IK 2K SK IOK 20K 

Reference sine wave response (I m on axis, 2.83V 
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Mission Electronics, Stonehill, Huntingdon, Cambs PE18 6ED 
Tel {0480) 57477 

The original Mission lOO did well over the past 
two editions, as indeed it did in the pages of 
other hi·fi journals. lt now carries an'S' suffix to 
denote extensive improvement, and now built 
using the new and better Mission reinforced 
cabinet with wrap-around grille. 

The lOOS is a two-way bass reflex design, the 
port now using the Mission multicellular mould· 
ing with a 55mm exit diameter. Internal volume 
is approximately 221itres, the enclosure tuned to 
33Hz with quite heavy damping, and the interior 
is filled with an acoustically absorbent foam 
block. MDF is largely used for the construction 
of the cabinet itself, the exterior walnut 
veneered. 

Bass unit is a Mission-designed 200mm pulp 
cone unit using a decent-sized magnet sy stem, 
with the treble allocated to a 20mm soft plastic 
dome tweeter, ferro·fluid damped and capable 
of high power handling. 

A large reinforced moulded panel is employ ed 
for the back connector board, which carries 
sections internally for various crossover 
components which are then wired by hand 
using high quality cable. Decently sized 4mm 
socket/binding post connections are provided. 

Sound quality 
The lOOS scored a 'good' rating which was 
impressive at the price. Panelists agreed on its 
open, lively and transparent character, revealing 
of programme acoustics and detail. 

Stereo staging was also good, and images 
were well focused with pleasing depth effects. 
The bass gave moderate extension with good 
articulation and power handling, and although it 
was slightly bright and sibilant as regards tonal 
balance, it was not severely so. 

Some boxiness and plumminess was also ob· 
served on vocal sections, but not enough to 
upset the favourable scoring, and it seemed 
equally well suited to both digital and analogue 
material. 

Lab results 
Pair matching was very good, with the sensi· 
tivity established at a high 89dB/W, this 
complemented by a favourable impedance 
loading. The response was pretty smooth with a 
- 6dB bass roll off at an average 57Hz with a 

well damped decline thereafter. 
Decent sound levels of up to 104dBA were 

possible, from the 10-100W power handling 
capability. 

At 2metres the highly uniform nature of this 
speakers forward response was evident, and in 
this respect it represents Mission's best effort 
to date. A mild bump at 10kHz was all that is 
worth criticising while the off axis curves were 
exemplary. 

From the room response the bass appears 
well integrated as well as quite extended, if a 
little shallow in relation to the midrange. The 
mid/treble was very good but marred slightly by 
the 10kHz 'corner' - a slightly too sharp rolloff 
is seen here. 

Measured at 96dB spl, good results for 
second and third harmonic distortion were 
obtained, averaging 0.8% and 0.3% respec
tively. Reducing the sound level to 86dB gave a 
substantial improvement to a fine 0.3% second 
and 0.3% third. 

Dipping only slightly below 6ohms at 7kHz, 
the lOOS was in other respects a kind 10ohm 
average amplifier load which means it easy to 
drive. 

Summary 
Offering high sensitivity, low distortion and a 
uniform response together with fine dispersion, 
the lOOS provides a 'kind' amplifier load plus 
good stereo and overall sound quality, all at a 
very realistic price. Best Buy listing is comfort· 
ably attained here. 

GENERAL DATA 
Size (height x width x depth) ..... .. .. 46 X 26 X 26cm 
Recommended amplifier power per channel 

(for96dBA minimum per pair at 2 metres).. . .. (10)-100W 
Recommended placement .............. ............. ............. open stands 
Frequency response, within ± 3dB, at 2 metres ...... 70Hz to 18kHz 
Low frequency rolloff (- 6dB point) at 1 metre ....................... 57Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into 8ohms at 1 metre)... . ....... .... 89dB 
Approximate maximum sound level(pair) at 2 metres. . 104dBA 
Impedance characteristic (ease of drive) ................... ... very good 
Forward response uniformity .. . ........... ......... ..... excellent 
Typical price per pair, inc VAT.. . . .. £139 

Update 
A replacement for this model is 
scheduled and production has ceased 
though stocks do remain. 
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The R252 is an inexpensive, two-way sealed box 
speaker of 171itres internal volume, employing a 
200mm steel-framed pulp cone bass/midrange 
driver plus a 19mm soft plastic dome tweeter. lt 
is hard-wired internally including the high-power 
capacity, good-quality crossover network. 

During the progress of this review, the bass 
unit was fitted with an improved chassis which 
significantly altered the subjective perform
ance, and while these effects have been 
accounted for on audition, the measurements 
relate to the unmodified unit, which was 
otherwise pretty similar. 

Unusually for this price level, the solid en
closure is finished in real wood veneer to a high 
standard, the panels built of 12 and 15mm 
board. The grille is a low profile component, 
made from fully-rebated plywood. 

No box panel damping is used, but the 
interior has been lined with acoustic foam to 

suppress internal resonances, while electrical 
connection is by means of 4mm socket binding 
posts. 

Sound quality 
Initially the R252 sounded rather below average 
on audition, appearing aggressively forward as 
well as brash. However with the bass/mid unit 
revision, a significant improvement occurred in 
tonal balance as well as general character, 
which was sufficient to move it up to an average 
score, this good for the price. 

Some colorations did remain, notably a 
residual upper mid-hardness, some lower-mid 
boxiness and a rather dry character to the 
sound. Low bass was rather curtailed, though 
upper bass was quite detailed, and the treble 
was also much better than before, due to the 
improved balance. However the treble was still 
felt to be mildly rough and forward. 

Stereo images were quite well focused with 
moderate depth and quite clear spatial effects, 
and the speaker also showed a good level of 
instrumental detail 

Lab results 
Sensitivity was 89dB/W which was well above 
average, and in conjunction with a 10 to 75W 
power range, sound levels of up to 102dBA were 
possible. Pair matching was very good, while 
the bass register was very uniform and well 
damped, measuring 62Hz, - 6dB, but rolling off 
quickly below this point. Note that this and 
other measurements here are for the unmodi
fied speaker. 

At 2metres the axial response was fairly 
smooth meeting ±3dB limits from 80Hz to 
30kHz, and dispersion was excellent in the 
lateral, plane. However 15° above-axis a 
noticeable 4kHz notch appeared and we recom
mend using this speaker directed at ear level. In 
fact Monitor Audio's matching stands and 
designed for exactly that purpose. The forward 
responses were good for the type. 

Room-integrated response evidenced the 
'dry' nature of this speaker, with a fairly 
extended but shallow bass plus a slightly 
prominent midrange. Overall however the effect 
was pretty smooth. 

Distortion at 96dB sound level was moderate 
at around 1% second and third harmonic even 
at low frequencies, while higher in the range 
third harmonic was particularly good. Further 
improvement was apparent at an 86dB level, 
with an average of 0.3% recorded here. 

Bar a mild dip to 5.5ohms at 10kHz, the 

impedance was well behaved over the range, 
and the R252 was classed as a good amplifier 
load. 

Summary 
For the price this powerful two-way design is 
unusually well finished and constructed. lt 
possesses low distortion, a usefully high 
sensitivity and quite a good standard of sound 
quality in its latest form. lt comfortable attains 
recommendation, and in addition to open stand 
mounting, its size indicates that shelf mounting 
would also be a possibility. 

GENERAL DATA 
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Forward characteristic response (V, octave at 2m, 
dotted 1 so vertical, small dash 30° lateral, long dash 
45° lateral) 
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Size (height>< width>< depth) .... 
Recommended amplifier power per channel 

1 
47 >< 25 >< 24cm '"" 

(for 96dBA minimum per pair at 2 metres) ....... . .(10)-75W 
Recommended placement .................................. . 
Frequency response, within ± 3d8, at 2 metres ...... 80Hz to 20kHz 
Low frequency rolloff ( - 6dB point) at 1 metre.... . ..... ......... 62Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre) .. ....... ........ .......... 89d8 
Approximate maximum sound level (pair) at 2 metres ....... 102dBA 
Impedance characteristic (ease of drive) .... ........... ............ ... good 
Forward response uniformity ................................................... good 

Update 
The price above refers to the 252Vvinyl model; 
real wood veneer finish is available at£ 119. 
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input shows sensitivity). Dashing corrects for 
chamber LF. 
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THE MOST 
COMPREHENSIVE 

GUIDE TO 
BUYING Hl-fl 

Each issue contains sections for 
those who know little or nothing 
about hi-fi but wish to purchase 
equipment which offers the best 
possible value for money. 

Such readers will find a 
valuable 'Consumer Introduction' 
packed with helpful advice on 
selecting and purchasing hi-fi, and 
a general 'Glossary' of technical 
jargon. 

For the uninitiated, also, there 

EVERPUBL are the summarised 'Conclusions' 
and perhaps most important 
of all the 'Best Buys' and 
'Recommended' chapter. 

AUTHORITY 
Each issue of Hi-Fi 
Choice is authored from 
cover to cover by an 
expert audio technician. 
Usually one of inter
national repute. 

And that particular 
edition is 'his baby'. His 

name is on the spine. His 
reputation is on the line. 

This approach gives 
Hi-Fi Choice its unparal
leled authority. 

Each issue represents 
a major project for the 
author, requiring hundreds of man 
hours of labour combined with 
a lifetime's experience. 

QUALITY 
Every model reviewed in Hi-Fi 
Choice is exhaustively tested. 

Tested in the laboratory, of 
course, using computerised state
of-the-art equipment. 

But tested, just as importantly, 
by a listening panel under the 
supervision of the author. 

CONSISTENCY 
All models tested in any one issue of 
Hi-Fi Choice undergo a series of 
controlled, consistent laboratory, 
mechanical and listening panel 
evaluations. 

It is the consistency of test 
conditions which give real meaning 
to our final recommendations both 
in a technical sense and in straight
forward buying advice to the 
consumer. 

FORMAT 
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 
212 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 designed to fit 
into a binder to give the reader 
a 'library' of hi-fi information. 

CONTENT 
Hi-Fi Choice is designed to inform 
the widest possible spectrum of 
readers. 

For those to whom hi-fi is 
a more serious pursuit- the 
technical buffs and audio
philes- Hi-Fi Choice has 
long been a kind of bible. 

The discursive and often 
controversial 'Technical 
Introductions', the 'Reviews' 
themselves (each usually 
two pages long, illustrated 
with technical graphs 
and full test results listing), 
the overall 'Comparison 
Charts' and much more 

besides offer a goldmine 
of indispensable information, 
much of it unobtainable 
elsewhere. 

STEREO SYSTEMS 
The latest issue really is something 
special. In Complete Stereo 
Systems, we have tested more 
than 50 complete rack and 
compact systems - and that means 
thorough analysis of well over 200 
individual units. If you are thinking 
of buying a 'one make' hi-fi system 
package, you can't afford to be 
without it. 
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THE RECOMMENDED RANGE 

HEYBROOK PRODUCTS HAVE WON SO MANY 

AWARDS AND ACCOLADES OVER THE YEARS 

THAT WE RECOMMEND YOU VISIT YOUR 

NEAREST STOCKIST TO FIND OUT WHY 

A two-speed turntable incorporating 
a massive suspended chassis within 

a substantial solid plinth. The 
resulting sound is clean and lively 

with satisfying solidity and weight. 
High quality engineering for hi�h 

quality musical reproduction. 

A monitor quality loudspeaker. The 
performance is best described as 

excitin�. The dynamic ran�e ;md 
extraordinary clarity allow the 

listener to easily n:late to thl' 
musical performance. Now 
convertible for active operation. 

HB2 

A classic design. Highly acclaimed 
for five years. The neutral spacious 

and uncoloured reproduction is 
enhanced by an amazingly extended 
bass which gives music the realism 
usually lacking in small speakers. 

£199 per pair, stands extra 

HEAR THE COMPLETE 
HEYBROOK RANGE AT ... 

t'vlade for music by 

MECOM (ACOUSTICS) LTD. 
Knighton Hill. Wembury, Plymouth. Devon PL9 OED. 
Phone (0752) il6318il. 

r----------------------------------3><6---
For further information and full review reprints 
please complete and return this coupon. 

Name 

Address 

Please tick HBI 0 HB2 0 HB3 0 TT2 Turntable 0 
L----------------------------------------J 

£429 per pair. stands l:Xtra 

HB3 

A lively new performer joins the 
range. Easily driven by budget 

amplifiers, yet possessing an open 
dynamic quality capable of 
reproducin� musical subtleties 
revealed by the very best systems. 

£129 per pair, stands extra 
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Bath Paul Green HrFr Tel 316 I 97 
BelfastlyncHrFr Tet681 269 
Birmingham Alternatrve Audro let 7420254 
Birmingham Frveways HrFr Tel4550667 
Birmingham Perfect Etectromcs 

Tel3271497 
Bishops Stortford The Audro File 

Tel506576 
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Bristol Aadford H•F• Tel44593 
Cambridge Un•vers•ty Aud•o Tel354237 
Cardiff Aud•o E11cellence Tel28565 
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Chandlers Ford Hampshire AudiO Tel65232 
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Croydon Spaldmgs let 6541231 
Dublin Noel Ctoney Aud•o Consutmnts 

Tel96t316 
Eastbourne Jeffr�es H•F• Tel3t336 
Edinburgh The Gramaphone Tet2259534 
Edinburgh Russ Andrews H1F1 Tel557t672 
Edinburgh H1F1 Corner let6521885 
Egham South East Aud•O Tel35036 
Eaeter Guildford House Tel863604 
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Gateshead l•ntone AudiO le1774167 
Glasgow H1F1 Corner Tel2482840 
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Loughborough Sound Adv•ce Tel 218254 
Luton Technosound Tel30919 
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Newquay Kernow Aud•o Tel6380 
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Norwich Bas•cally Sound Tel 70829 
Nottingham N1ck Dakm Te! 783862 
Oxford Westwood & Mason Tel47783 
Peterborough Sound Sense Tel41755 
Port Tal bot Aud•o Excellence Tel882068 
Preaton Norman Aud•o Tel 5305 7 
Plymouth Peter Russel! H1F1 Tel669511 
Radlett Radlett Aud• Tel6497 
Rayleigh Rayle1gh H1F1 Tel779762 
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Rotherham Moorgate Acoust•cs Tel70666 
Rug b)' Sounds E11pens•ve Tel79736 
Sheffteld The Aud10 Centre Tel 737893 
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This speaker is larger than usual for its price 
range and consists of an excellently-veneered 
361itre enclosure that has been rigidly con
structed from 18mm-thick heavy chipboard. 
Internal bracing has been used to raise the 
frequency and also to moderate the amplitude 
of the panel resonances. A fine rebated grille is 
also fitted. Foam absorbent blocks line the 
interior, and the system is bass-reflex tuned to 
50Hz by a realistically-dimensioned tunnel port. 

The interestingly-designed 200mm flared pulp 
cone bass unit uses a special magnet system 
which provides a better flux distribution at the 
pole tip, while the controlled local pole 
saturation should also reduce second harmonic 
distortion due to improved motor coil flux 
modulation. 

A 20mm soft plastic dome tweeter (not ferro 
fluid damped) completes the lineup and this 
crosses over at around 3kHz. A high-power hard-

I 

Sound quality 
The 352 scored well up the field, achieving a 
good overall rating which was impressive for its 
price category. lt was liked for its well con· 
trolled, smooth and yet lively character, the bass 
appearing articulate but gutsy and demonstrat
ing reasonable extension. The mid sounded 
clear and showed less boxiness than usual 
while the slightly bright treble was even and well 
detailed. 

Stereo effects were sharply focused, with 
presentable depth effects where appropriate, 
and the speaker also proved itself capable of 
revealing the different ambience and acoustics 
present on a variety of recordings. 

Rock ·programme was reproduced with a 
lively, tuneful beat and some panelists remarked 
that the sound 'grew on them' as the tests 
proceeded. 

A slight muddiness and graininess was how
ever present in the reproduction, as well as a 
touch of fundamental bass overhang, but none 
of these effects were at all serious. 

Lab results 
Pair matching was good, as judged by the 
1 metre responses. A narrow notch was present 
at 5kHz but did not appear to affect the results, 
and overall the response was pretty flat with a 
well tuned bass extending to 50Hz, - 6dB, 
which is average for the type but with a well 
damped and slow rolloff. Sensitivity was high at 
90dB/W, providing good levels from as little as 
10W and a rather loud 105dBA from the 100W 
per channel maximum input power. Grille 
effects were negligible. 

At 2metres the lateral off-axis responses were 
fine but the speaker was clearly a mite critical in 
the vertical plane. Dips were recorded at and 
15° above and below so accurate beaming to 
the listener would be important with this modeL 
±3dB limits comfortably held a 50Hz to 15kHz 
range. 

Room averaged, the speaker's fine overall 
balance could be appreciated. The bass was 
uniform to 45Hz and well integrated while the 
treble showed a correct and gentle rolloff 
towards the extreme frequencies. 

At the 96dB sound level distortion was quite 
low, particularly above 500Hz, and at 86dB the 

�esults were especially good, averaging 01.% (!) ����������������� 
over most of the range for both second and third 
harmonic. 

Impedance averaged 12ohms and possessed j 
no injurious low levels at any frequency, so the "'!" 
352 should be particularly easy to drive, and as 
such presents a 'kind' amplifier load. 

Summary 20 Hz so 100 2oo soo 1K 2K sK toK 201< 

This well-finished and constructed speaker Forward c/;'aracteristic response (Y' octave at 2m, 

Provides a sound quality and engineering dotted 15 vert1cal, small dash 30 lateral, long dash 
45° lateral) 

performance that only a few years ago was 

... 
expected of models costing twice as much. lt is 
sensitive, low in distortion, accurate in balance 
and predominantly faithful to the programme j 
fed it, and it will also provide good stereo I Odl' 
effects. lt is tonally well balanced and can 
provide high sound levels, being easy to drive 
and capable of extracting the most from any 
decent amplifier. All in all, the R352, one of the 
designer Robin Marshall's best efforts yet, 

20 Hz 50 100 200 500 lK 2K 5K 10K 20K 

comfortably scores a Best Buy rating. 

GENERAL DATA 
Size (height x width x depth).. . ..... ........ ........ ... 64 x 25 x 32cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) .... ....... .... (10)-100W 
Recommended placement... ........ stands (Monitor Audio optional) 
Frequency response, within ± 3dB, at 2 metres ...... 55Hz to 15kHz 
Low frequency rolloff (- 6dB point) at 1 metre ........................ 50Hz 
Voltage sensitivity 

(ref. 2.63V, or 1W lnto8ohms at 1 metre) .......... .................. 90dB 
Approximate maximum sound level (pair) at 2 metres ....... 105dBA 
Impedance characteristic (ease of drive) ...... .......... ....... very good 
Forward response uniformity ...... ........ .......... ................... average 
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20 Hl 50 100 200 500 \K 2K SK tOK 20K 

Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 

Averaged forward characteristic response in room at 
listening position. 
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Harmonic distortions at 96dB SPL (solid 3rd 
harmonic, dotted 2nd harmonic). 
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Harmonic distortions at 86dB SPL (solid 3rd 
harmonic, dotted 2nd harmonic). 
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Reprinted from Hi-Fi Choice No. 31 Loudspeakers. © 1983 Fe/den Productions 
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Short Ltd, Durford Mill, Petersfield, Hants GU31 5AZ 
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Already acquiring a good reputation, the MS20 
could possibly be regarded as an economy 
version of the Carnival - with its vinyl-wrap 
cabinet, it offers a substantial cost saving. 
Fortunately for the consumer, things do not 
always turn out exactly as the manufacturer 
intends, and this is just one of those instances 
of an 'economy' model where the end result 
turns out to be embarassingly good! 

A slim, two-way 141itre box enclosure, the 
MS20 is well finished in a convincing black ash 
vinyl with an unrebated grille, which as the tests 
show is best discarded. 

Bass is provided by the wide-range Mordaunt 
Short doped pulp-cone 200mm driver, comple
mented by a diminutive plastic-dome Audax 
tweeter, the latter ferro-fluid cooled. 

Working at around 3.5kHz, the crossover uses 
five medium power components and rear con

� nection is by means of plain 4mm sockets. The 

enclosure is made of 15mm rigid chipboard, 
with a volume filling of polyester wadding. 
While it probably will work best on open stands, 
the MS20 will also survive shelf mounting if 
such a location is deemed essential. 

Sound quality 
Rated at the upper end of the 'good' category, 
the MS20 sound is quite exceptional at the 
price. When re-entered several times in the 
'blind' listening tests, as one of the 'repeat' 
references, its performance was judged con· 
sistently good. 

Bass, although of moderate depth was felt to 
be well balanced, tight and tuneful, while the 
midrange was relatively uncolored, detailed and 
possessed of good transient definition. The 
treble was slightly recessed, but pleasantly so, 
with only mild fizziness and sibilance in 
evidence. The lower-mid did however show 
some moderate boxiness. 

The overall effect was tidy and civilised with 
good control over the whole frequency range. 
Stereo images were well focused and revealing 
of recording acoustics, possessing fine depth 
and fairly good transparency was also evident, 
these results fine at the price. 

Lab results 
Marginally above-average, the sensitivity meas
ured 87dBIW and with a 15 to 75W amp power 
range, up to 102dBA could be obtained from a 
pair. The bass roll off was typical at 55Hz, - 6dB, 
while pair matching was fine. As can be seen 
from the dotted response on the one metre 
measurement, the output was rather smoother 
with the grille detached, this also confirmed by 
the listening tests. 

At 2metres a mild mid plateau was evident 
but otherwise the output was quite uniform on 
all measured axes. At 15° above-axis a mild dip 
was evident, suggesting that the speaker 
should not be positioned below the listener's 
head level. Conversely the 30° off-axis lateral 
position looked to provide a fine result, and, so 
the speakers do not need to directly face the 
listener in the lateral plane. 

At 96dB distortions were about average, at 
typically 2% second harmonic and 0.8% third, 
with a worthwhile improvement at 86dB spl. The 
tweeter showed a distinct distortion peak at 
20kHz, but this was not considered too 
important . 

With the impedance close to the Bohm 
standard, the MS20 was classed as a very good 
amplifier load, and so can make the most of its 

available sensitivity. 111111111111111111 
The integrated room response was most re-

vealing, showing the midrange forwardness, 
plus a surprisingly extended, slightly 'shy' bass 1
as well as a treble which uniformly decayed with '""!'
the right curvature. 

Summary 
This speaker produced a remarkably good per- 20 "' " 100 200 "' " " " 10, '" 

formance for the price. Slightly upper-mid for- Forward c
o
haracteristic response (VJ octave at 2m, 

ward, in all other respects it offers a finely-bal- do!ted 15 vert1cal, small dash 30 lateral, long dash 

d f 
. . · . . . 45 lateral). 

ance array o subjeCtive and objeCtive quail- • 
ties, which made Best Buy classification 
mandatory. Subsequent experiments with the 
MS20 have shown that if well positioned it can 

;, do justice to very costly ancilliary equipment 10 

and in a very real sense must be said to be one 
of the outstanding successes of this edition. • 
GENERAL DATA 

Size (height x width x depth) ...... ..... ....... ................ 42 x 25 x 20cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) . .. ... .... ..... ... . (15)-75W 
Recommended placement ............................. open stands or shelf 
Frequency response, within ± 3dB, at 2 metres ... ... 65Hz to 20kHz 
Low frequency roll off (- 6dB point) at 1 metre .. ... .... ..... ..... ... .. 55Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre) ... .. .. .. .. . ... ....... ..... 87dB 
Approximate maximum sound level (pair) at 2 metres ...... 102dBA 
Impedance characteristic (ease of drive) ........... ....... .... very good 
Forward response uniformity ................................................... good 
Typical price per pair, inc VAT ....... £89 when reviewed, now £98 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Averaged forward characteristic response in room at 
listening position. 
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Reference sine wave response (1m on axis, 2.83V 
input shows sensitivity). Dashing corrects for 
chamber LF, dotting shows response without grill. 
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Harmonic distortions at 96d8 SPL (solid 3rd 
harmonic, dotted 2nd harmonic). 
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Harmonic distortions at 86d8 SPL (solid 3rd 
harmonic, dotted 2nd harmonic). 



Short Ltd, Durford Mill, Petersfield, Hants GU31 5AZ 
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Such are the vagaries of speaker design, that 
the Carnival did not do as well on test as its 
close but cheaper relative the MS20, even 
though it offers an apparently better technical 
performance. 

Fitted with real wood end caps, the main 
body of the speaker is wrapped in good quality 
cloth . A two-way sealed·box, the Carnival uses 
the same drivers as the MS20 - bass and 
midrange are covered by a 200mm doped cone 
unit, the MS D208BB, and the treble is allocated 
to the 20mm cone/dome Audax tweeter. The 
latter is inexpensive but can sound surprisingly 
good if skillfully handled by the system 
designer. 

A good-quality crossover is used to marry the 
units, with 4mm sockets for electrical connec
tion, plus a small fuse to protect the high 
frequency unit. 

Matching slim pillar stands with four-spoke 

bases are available as an optional extra. The 
system carries a five year warranty. 

Sound quality 
The Carnival was rated as 'above average' by 
the listening panel, which is good for the price 
and indicative of recommendation. The sound 
appeared open and lively with good clarity, able 
to reveal more than just a hint of the different 
recorded acoustics. Stereo quality was quite 
good with some depth effects. 

Colorations included mild mid 'boxiness' plus 
some nasality, and a sibilant, rather 'obvious' 
treble register. lt was definitely a little too bright 
and open, and in consequence did not present a 
well balanced tone. As regards its bass, it was 
quite tight and articulate if lacking in final 
extension. 

Lab results 
The Carnival's sensitivity measured 87.5dB/W, a 
little above average, and with its 100W 
maximum power handling capacity it could 
provide up to 103dBA for a pair in a typical 
room. 

Closely toleranced, pair matching was almost 
perfect, while bass rolloff measured 54Hz, 
- 6dB, and was quite uniform . Overall the 

frequency response at 1 metre was slightly 
uptilted but it was remarkably smooth. At 
2metres the upwards tilt effect with frequency 
was a little more obvious but the speaker 
nonetheless illustrated a very good set of 
forward responses of good uniformity. 

Measured at a 96dB sound pressure level, the 
distortion was unexceptional averaging 2% 
second and with third harmonic rather better at 
0.3%. Some improvement in both harmonics 
was evident at 86dB, at which distortion now 
measured around average or marginally poorer. 

Room integrated by the computer analyser, 
the result was rather good, showing a very well
integrated lower frequency range plus a smooth 
mid but a marginally humped treble. Correct 
subjective balance remains a very subtle aspect 
of speaker 'voicing.' 

The impedance curve showed a simple, easy
to·drive characteristics, and the Carnival thus 
rated as a very good amplifier load. 

Summary 
The Carnival is a good all rounder possesssed 
of many qualities, including a very even 
response, and it deserves to be taken seriously. 
Its main weakness appears to be one of tonal 
lightness, with its mildly sibilant and excessive 

treble register, and how this affects the end �����������i�llll 
result may well depend on the programme 
source - a 'duller' sounding moving magnet 
cartridge could also be beneficial here. However 1
despite our reservations, the speaker· has '""!'
nonetheless done well enough to merit recom· 
mendation. 

GENERAL DATA 20 Hl 50 100 200 500 1K 2K 51< IOK 20K 

Size (height x width x depth) ... ......... ................ ..... 42 x 25 x 20cm Forward characteristic response(!/, octave at 2m, 
Recommended amplifier power per channel dotted 15' vertical, small dash 30' lateral, long dash 

(for 96dBA minimum per pair at 2 metres) ........... ...... (20)-100W 45' lateral) 

Recommended placement ........................................... open stands 
Frequency response, within ± 3dB, at 2 metres ...... 65Hz to 20kHz 
Low frequency roll off (- 6dB point) at 1 metre ...... .......... ...... 54Hz 
Voltage sensitivity 

(ref. 2.83V , or 1W into 8ohms at 1 metre) ........... ........... ... 87.5dB 
Approximate maximum sound level (pair) at 2 metres ....... 103dBA 
Impedance characteristic (ease of drive) ......................... very good 
Forward response uniformity ........................................... very good 
Typical price per pair, inc VAT .............................. ......... ........... £138 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Averaged forward characteristic response in room at 
listening position. 
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Reference sine wave response (I m on axis, 2.83V 
input shows sensitivity). Dashing corrects for 
chamber LF 
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Harmonic distortions at 96dB SPL (solid 3rd 
harmonic, dotted 2nd harmonic). 
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Harmonic distortions at 86d8 SPL (solid 3rd 
harmonic, dotted 2nd harmonic). 
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This new design was very long awaited, and we 
received our samples just in time for inclusion in the 
last issue. The original Electrostatic was reviewed 
some years back by a different author in Choice, and 
certain of the problem areas which emerged, namely 
directivity, bandwidth sensitivity, power handling 
and amplifier loading have all found partial solutions 
in the new model, albeit at a high price. 

A single large-area damped plastic film 
diaphragm has been electrostatically energised 
to operate as a phased array of eight concentric 
elements, and the emerging wavefront is an 
approximate simulation of the radiation from a 
theoretical point source 30cm behind the centre 
of the panel. A high voltage delay line feeding the 
multiple elements incorporates compensation 
for the clamped boundary of the diaphragm, and 
also equalisation for the axial frequency 
response.· The size and apportionment of fre
quency range and delay to the elements allows 
control of directivity, which is adjusted to give a 
smooth and uniform decay at increasing off-axis 
angles. But it should still be borne in mi'nd that 
the directivity of the 63 is poor by comparison 
with the best moving-coil designs, and that the 
speaker remains rather critical of listening angle. 

The latter characteristic presented a problem 
on tests, since in the modest confines of my 
listening room only two of the six Quad panelists 
could be in the optimum zone, and when used as 
suggested on the floor at our typical 3-3.5m 
listening distance, the main axial treble response 
was directed nearer to their chests than their 
ears. Accordingly, the speakers were elevated by 

REASSESSED 

about 20cm on open stands and marginally tilted 
backwards. As with the Acoustat, further audition
ing was also conducted with solo listeners to 
augment the panel subjective data. 

The Quad 63 is a bipolar design which 
generates regions of acoustic power fore and aft, 
but is suppressed in the sideways directions. In 
consequence a rather different drive of room 
reverberation results compared with small box 
speakers which are considerably more omni
directional. Thus even if the Quad did provide an 
identical axial frequency response to a low 
coloration moving-coil model, it would not sound 
the same due to the significantly different room 
reverberation tonal balance. 
Lab performance 
The sensitivity reading was not comparable with 
a normal speaker due to the doublet directivity, 
and furthermore, the 1 m reference response was 
theoretically too close, risking proximity and 
integration errors. Approximation or not, the 
reading was below average at 84dB/W, the 
reference response meeting +/-2dB limits 
between 50Hz and 9kHz, outside of which some 
irregularities were charted which could not be 
wholly blamed on proximity, as a 2m and 3m 
check verified. 

Averaged in %-octave bands at 2m, the speaker 
demonstrated a superbly even mid and low range 
response, with some mild 'lumpiness' above 
5kHz. The response sensitivity to axis was shown 
by the special dotted curve, just 7.5° off axis 
vertically, which reveals more than a 5dB loss 
above 12kHz. The output decayed much more 
than average off-axis, but the decay pattern was 
exceptional in terms of consistency and evenness 
(see Acoustat.) In practice the bass rolloff point 
was indeterminate, depending on the listening 
room boundaries and in particular the distance to 
the rear wall (with zero bass when placed against 
the latter). In open air or in large rooms 34Hz 
-6dB is possible, but at a modest acoustic level. 

While not as kind a load as Quad suggest, the 
speaker should not cause most amplifiers too 
much trouble, but when the speaker is heavily 
overloaded it protects by a short-circuit 'crowbar' 
which may damage some amplifiers an9 dips to 
3.5 ohms were recorded at 50Hz and 10kHz. 
Above 60Hz, even at a full 96dB, the distortion 
performance was superlative, though the curve 
does not illustrate the 63's inability to accept 
inputs over 30W or so below this frequency 
without diaphragm rattling. Above 100Hz the 
distortion was 1 o-1 OOt1mes better than usual 
but due to the speaker's protection circuit 
compression occurred at a 1 OOW peak input; 

-however at SOW, just 3dB less, the pulse repro
duction was simply too perfect to register 
measurements. 

Due to the unusual directivity the room response 
is probably of marginal value, and certainly 
cannot be directly compared with the results for 
normal box systems. it is however included just 
for the record, but did not correlate well with the 
subjective data. The mid range at least is notably 
smooth, but the 60Hz prominence is more 
exaggerated than usual. 
Sound quality 
At risk of appearing to makes excuses for the 63, 
the subjective data did partly reflect its direction
ality, and side positioned listeners were not well 
served. Prolonged solo sounds suggested that to 
some extent the sound was something of an 
acquired taste, and that if its particular qualities 
appealed, these could assume such overriding 
importance than no other model would suffice. 
On first hearing however it can sound somewhat 
'dead' and 'clothy' due in part to the loss of 
reverberant energy in the upper frequencies 
when compared to a conventional speaker. A 
trace of a 'whistly' quality in the extreme treble was 
audible to a few keen-eared listeners, while the 
sweetness and integration of the mid/treble 
band at first lends a dim impression until 
experience shows that the necessary treble 
detail still exists but in an unusually natural form. 

Listeners accustomed to a dynamic and punchy 
bass of good power handling, particularly on rock 
-oriented programme, found the 63 disappointing 
since it could not play very loud, and the bass 
power though a little more extended than a 3/5A, 
was little greater. Without the 'liveness' and 
'excitement' of some of the better box systems, it 
at first appears to lack detail and transparency. 
But prolonged listening showed that this was due 
to the misleading frequency balance, and that on 
axis superb image depth as well as detail were 
apparent. Respectable scores were nevertheless 
achieved throughout the sessions. 

Summary 
Since our original review minor improvements have 
been made to this speaker, notably considerably 
revised protection circuitry, allowing louder and 
better reproduction of bass transients. While not a 
powerhouse, it does at least now do respectable 
justice to the bass on rock material, particularly if this 
is digitally derived and hence free of overhang or 
subsonic excitation. Fully re-auditioned for this 
edition, it achieved very respectable scores espe
cially on digital masters. 

The Quad has uniquely musical qualities through 
the vital mid registers, and deserves auditioning on 
high quality material if its blend of strengths and 
weaknesses are to be fairly assessed by the 
intending purchaser . The results continue to justify a 
Choice recommendation despite the elevated price. 

GENERAL DATA 
Size (h x w x d) . . 93 x 66 x 27cm 
Recommended amplifier power per channel 

(for 96dBA per pair at 2 metres minimum) .. ... .... (25)-1 OOW 
Recommended placement .. on open stand, well clear of rear wall 

Frequency response within± 3dB (2m) . . 40Hz to 18kHz 
Low frequency rolloff (-6d8) at 1 m. . .. 34Hz 
Voltage sensitivity 

(rei 2.83V, ie: 1 watt in 8 ohms) at 1 m. . . . 84d8/W 
Approximate maximum sound level (pair at 2m) .......... 99d8A 

Impedance characteristic (ease of drive). . ....... fairly difficult 

Forward response uniformity. . ....... good* 

TypicalpriceperpairincVAT ...... t1000when reviewed, now £1200 
·see text 
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Swisstone Electronics Ltd, 310 Commonside East, Mitcham, Surrey 
Tel 01-640 2172 

Rogers' LS7 is a fairly compact stand-mounted 
system, with an internal volume of 301itres. The 
design has been refined since it was first intro
duced, and the pair reviewed here are repre
sentative of current production. 

Tuned to give a damped quasi-Butterworth 
alignment, the large reflex ducted port is 65mm 
in diameter, its exit flared to reduce distortion. 
The excellently finished enclosure is con
structed of 12mm bituminous damped MDF 
with a reinforced 19mm-thick MDF front baffle. 
None of the panels are removable, internal 
access gained via the bass unit aperture. 

The bass/midrange unit has a nominal dia
meter of 200mm, and uses a generous magnet, 
a high-power voice coil and a patented poly
propylene cone possessing the classic BBC 
profile. A selected version of the Celestion 
HF1000 soft-dome 25mm tweeter covers the 
remaining frequency range, the excellent· 

quality 13 element 3kHz crossover. 
External connection is by means of 4mm 

socket/binding posts and the internal wiring is 
to a high standard, the LS7 typifying Rogers 
traditionally fine workmanship. 

One component which I do feel needs revi
sion, though, is the grille. Strong enough to 
resist warping by its now rather dated Tygan 
cloth, the assembly is acoustically unfavour
able - a foam replacement would help here. 

Sound quality 
The panel were highly impressed by the LS7. lt 
was felt to be tonally accurate and well bal
anced, with an extended and uniform frequency 
response. Good instrumental detail was pre
served throughout the frequency range, while 
coloration was held to a consistently low level. 

Stereo images were spacious, focused and 
full of the intended recorded-acoustic detail. 
Images also demonstrated impressive depth, 
with an almost crystalline transparency. 

The LS7 provided good extension in the bass, 
and while they seemed slightly 'leaden' footed 
here, powerful and clean articulation were in 
evidence. The sound was consistently clean and 
free of boxy effects. 

Very mild criticisms were recorded concern
ing a slight edgy and sibilant treble, with a mild 
vocal chestiness but neither was of much con
sequence. The speaker gave fine results on ana
logue sections but clearly excelled on the digital 
programme. 

Lab results 
The LS7 showed fine pair matching when 
measured at 1 metre, the axial response 
disfigured by a notch at 7kHz. Removal of the 
grille gave the more elegant dotted response 
illustrated. The well-damped bass response was 
uniform and well balanced in character, extend
ing to 48Hz, - 6dB, which was fine for the size 
of enclosure. Sensitivity was above average at 
88dB/W, and an impressive 200W power 
capacity was established. Maximum sound 
levels of 106dBA were possible from a stereo 
pair, while as little as 10W would give interesting 
results. The sensitivity was not compromised by 
the impedance, which showed only a minor dip 
at 8kHz, with a mean value of 10ohms, thus 
making the LS7 a very good amplifier load. 

Out at 2metres a fine set of off-axis re
sponses were demonstrated. At 15° above a 
mild 4kHz dip occurred (still affected by the 
grille) so the speaker should be directed or 
elevated sufficiently to face the listener. 

Panelists felt the balance to be slightly 'rich', 

������i�llililllll 
this confirmed by the 2metre trend. 

W hen room-averaged, very good correlation 
with the subjective findings was established. 1 
The bass was only marginally 'rich' and showed "''j' 
a well-integrated response extension in the 
room. The mid was quite uniform and married • 

correctly with the treble register which 
smoothly decayed above 8kHz. 10 "' 10 100 100 1oo " " " •o' '" 

Measured at 96dB low frequency distortion Forward characteristic response (V, octave at 2m. 

held to below 3% s'econd harmonic and 1% 
��!t��

e
��;/ertical, small dash 30• lateral, long dash 

third, and was very fine above 300Hz, which is � 
the more critical range in this respect. At 86dB 1--1= 

f--- =B-==-��-==- - -:: --� distortion improved greatly with the midband 
readings excellently low, measuring less than 
0.1% over a couple of octaves I 

Summary 
Clearly 'digital ready' the LS7 in its latest form 
provides a remarkably well-balanced subjective 
and objective performance. All aspects of 
sound quality such as extension, balance, 
stereo clarity and coloration were very good, 
while technically speaking it was easy to drive, 
low in distortion, sensitive, and consistent as 
regards frequency balance. 

The LS7 sets the upper price limit among the 
Best Buys in this issue and proves that a realis
tically priced, compact speaker can reproduce a 
very high degree of audio fidelity. 

GENERAL DATA 
Size (height x width x depth).. . .. ........................... 56 x 27 x 28cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres).. .. .. .... (10)-200W 
Recommended placement.. .. open stands 
Frequency response, within ± 3dB , at 2 metres ..... .55Hz to 18kHz 
Low frequency rolloff(- 6dB point) at 1 metre ...................... .48Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre).. .. .... . .... 88dB 
Approximate maximum sound level (pair) at 2 metres ...... 106dBA 
Impedance characteristic (ease of drive) ...................... . very good 
Forward response uniformity.. .. . . .................. very good 
Typical price per pair, inc VAT .. £260 when reviewed, now £288 
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Swisstone Electronics Ltd, 310 Commonside East, Mitcham, Surrey 
Tel 01-640 2172 

Well-received in previous issues, the Rogers 
Studio One has now been extensively revised by 
the manufacturers, with improvements to the 
bass cone, sensitivity, bass alignment and 
cabinetry. 

A 'classic' Bextrene-cone design, the Studio 
One is a medium-sized bass-reflex model of 
comparatively high power capacity. Its 441itre 
enclosure is built of MDF panels, fully veneered 
and clad internally with bituminous damping 
pads. it is tuned to a partially-damped 'quasi' 
bass alignment using a large-diameter ducted 
port with a large volume velocity, which uses a 
chamfered front exit to further reduce dis
tortion. 

The main driver is a 200mm bass/mid unit, 
built on a cast-alloy chassis and employing a 
generous magnet plus high temperature capa· 
bility Kapton motor coil former. The primary 
tweeter is a version of the long-lived Celestion 

HF1300, while the final half-octave is filled in by 
a KEF T27, a 19mm plastic dome. 

A top quality crossover integrates the drivers, 
and the XLR rear connector is now joined by a 
pair of 4mm socket/binding posts. 

Overall, finish and engineering are to a very 
high standard. 

Sound quality 
The previous Studio did well in our tests, and 
was mainly criticised for a significant bass over
hang. The new version did show much better 
control in the bass although it still suffered from 
a trace of bass excess, this admittedly more 
noticeable on digital as opposed to analogue 
sourced programme. 

Measured against the higher standards of 
this new issue, the Studio One did not fare as 
well as its predecessor, but nonetheless it 
achieved an above-average rating which was 
sufficient for a recommendation. 

Overall the performance was quite good, with 
well focused stereo images, fairly good depth 
and a pleasing level of clarity as well as detail. 
Tonally, it appeared accurately balanced, with 
an even, wide response. 

We noted some confusion on heavy bass per
cussion, while there was some mild 'boxiness' 
and 'hollowness', plus a mild brashness, with 
less than perfectly sweet rendition in the treble 
registers. 

Lab results 
As before, pair matching was excellent with a 
very smooth frequency response over most of 
the range. A slight bass excess was present at 
80Hz, while the dotted curve on the one metre 
response showed the effect, which was slight, 
of removing the grille. 

This latest version of the design showed a 
2.5dB improvement in sensitivity, which was 
now about average at 86.5dB/W. Power capacity 
ranged from 20 to 200W and sound levels of up 
to 104dBA are expected to be available from a 
pair in a ty pically sized room. Good bass 
extension was shown by the rolloff to 36Hz, 
-6dB. 

Out at 2metres a very uniform response was 
demonstrated, with good off-axis results, these 
closely matching the axial curve. In balance 
terms this speaker now looks a little rich. 

Room-averaged, the Studio definitely 
produced bass of fine extension, if somewhat 
excessive. The mid was slightly forward but the 
remaining response was nicely controlled. 

Measured at 96dB, distortion above 500Hz 

was very good, measuring under 0.3% second 
and with negligible amounts of third harmonic. 
Below this frequency, an average of 2% dis
tortion was noted, and a general improvement 
resulted with a reduction to the 86dB spl, 
ty pically measuring 0.3% or less over the whole 
range for both second and third harmonic 
content. These results are much better than 
those recorded for the earlier version. 

There were no serious impedance anomalies, 
with the value ty pically at the 12ohm level, and 
the Studio may thus be classed as a good 
amplifier load. 

Summary 
The Studio remains a finely-crafted and well 
engineered system, offering a quite good value 
and a good all round performance. Although fal
ling a little behind on the new digital material, it 
still performs well on analogue material, and 
continues to merit recommendation. The bass 
extension is extraordinary for a sy stem of this 
moderate size and reasonable sensitivity. 

GENERAL DATA 
Size (height x width x depth) .......................... 63.5 x 30.5 x 30.5cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) ................ (20)-200W 
Recommended placement . 
Frequency response, within ± 3d8, at 2 metres ...... 42Hz to 20kHz 
Low frequency rolloff (- 6d8 point) at 1 metre ................. ..... 36Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre) .................. ...... 86.5dB 
Approximate maximum sound level (pair) at 2 metres ...... 104dBA 
Impedance characteristic (ease of drive) ........ ......... ..... very good 
Forward response uniformity .. ....................................... very good 

Typical price per pair, inc VAT £380 when reviewed. now 
£397 
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it is probably to the advantage of both Rote! and 
Mordaunt-Short to explain the origin of this UK 
designed speaker. it is in fact a custom version of 
the M-S Pageant 2, possessing a similar internal 
volume, crossover and drivers but with a new 
enclosure shape plus certain detail improve
ments to the overall recipe, which has resulted in 
what is essentially a new model. 

Moderately priced, the well finished vinyl 
walnut exterior is complemented by a smoked 
glass top, neatly inset and fitted by the purchaser 
after unpacking. A plain 12 mm thick detachable 
grille is used and has no rebate. The internal 
volume is 28 litres with the main system resonance 
at 56Hz, and the system is reflex-tuned by a small 
ducted port37mm in diameter, with the box/vent 
resonance occuring at 25Hz. 

Comprising an integral part of the rear connector 
panel (which offers DIN and spring terminals), 
the crossover comprises an a-element high 
power design, and includes two resistors. 

REVISED AND 

Bass/midrange is allotted to the established 
Mordaunt-Short 200mm unit, a rigid damped 
pulp cone driver possessing a useful sensitivity. 
The vertical line up is completed by a 25mm soft
dome tweeter. 

When last reviewed the Pageant 2 showed 
considerable merit but was marred by a degree 
of prominence in the lower mid which made the 
sound tonally unbalanced and emphasised a 
'boxy' coloration. it is therefore interesting to see 
whether the new Rote! version has overcome 
this weakness, bringing the design up to date. 

Lab performance 
Checked by the 1 m reference curve, pair matching 
was fine to within +/-G.75dB, and the axial 
responses also gave a promisingly smooth result 
Sensitivity is fractionally above average at 
87 dB/W, which in conjunction with the good 
power handling will provide high maximum sound 
levels of up to 1 04dBA for a stereo pair. The low 
frequency response was quite well extended to 
43Hz -6dB, and the overall range met +/-2.5dB 
limits from 55Hz to 16kHz. 

At 2m the forward characteristic was better 
defined, with the system showing a slight up
wards trend with frequency. As may be seen from 
the off-axis curves, the speaker was very well 
integrated, showing fine lateral uniformity and 
only a slight dip at 5kHz, 15° above axis. In Va
octave tests and despite broadband trends, the 
system met +/-1.5dB, 65Hz-9kHz, which is no 
mean achievement. 

Inspection of the distortion graphs shows that 
,our selection of 5kHz and 500Hz as the high power 
pulse test frequencies was particularly fortunate 
for t his design. At 500Hz, compression was slight 
at 0.3dB, with 2.0% 2nd and 0.4% 3rd harmonic 
distortions, while at 5kHz compression was 
negligible with 0.24% 2nd and 0.5% 3 rd hi:trmonic. 
At the 90dB test level, the swept distortion 
results were good, with less than 1.0% 3rd; above 
40Hz 2nd was slightly higher but still under 
control. At 96dB 2nd harmonic increased, parti
cularly at 300Hz and 2kHz, reaching 2-3.0%. 

Classed as an 8 ohm system, and thus a very 
good amplifier load, the minimum impedance 
was precisely 6.4 ohms at 140Hz, and exactly to 
spec. Reactive effects were low, with a mean 
impedance of 12 ohms above 500Hz. 

Assessed by room averaging the Rote! was 
most impressive. Including the room modes, the 
overall tolerance was +/-2.5dB from 40Hz to 
10kHz, with the response commendably balanced. 
The only minor criticism might be directed at the 
steep fall above the 16kHz third octave band. 

Sound quality 
The RL9 15 scored above average results on all 
the listening tests, and looking back to the data 
for its progenitor, this would appear to represent 
an improvement over the Pageant. Capable of 
high power handling, the bass register showed 
minor port chuffing and distortion at a 50W peak 
input, but went on to accept over 1 OOW before 
more serious overload. A reasonable bass ex
tension was demonstrated, with a trace of 
'lumpiness' when driven hard, and the lower 
register was relatively diminished due to port 
blocking resulting from airflow turbulence- an 
effect common to all small ports driven to high 
sound levels. 

Compared to live sounds, a fair measure of the 
'sharpness' and clarity of the original was 
demonstrated. Negative effects included a 
degree of midrange 'thinness' and 'harshness', a 
trace of 'tizz' in the high treble, and a degree of 
general 'boxiness', with one pane list noting aptly 
that speech reproduction sounded a little bit 
'speakerish'. 

On recorded stereo programme the 915 made 
a good effort. Detail was evident throughout the 
tonally well-balanced range, and the image 
quality showed good stability as well as precision 
in the lateral plane. Residual coloration appeared 
to mask the full impression of stereo depth, and 
the sound stage was thus flattened in perspective 
terms, while mid coloration was noted as mild 
'graininess' and 'boxiness'. 

Summary 
Well made and finished and possessing a quite 
natural neutral balance and a wide response, the 
RL915 has done well enough to be included in 
the Recommended category at its price of a little 
under£200.00 a pair. Producing the best results 
on an open stand clear of the walls, Rote! have 
chosen this model wisely. 

GENERAL DATA 
Size (h x w x d) . . ................. 57 x 30 x 26.5cm 

W�N U� 

Recommended amplifier power per channel 

(for 96dBA per pair at 2 metres minimum) ......... (1 5H SOW 

Recommended placement .................. stand, clear of walls 

Frequency response within± 3d8 (2m) . . . 5 8Hz to 1 8kHz 

Low frequency roll off (-BdB) at 1 m .  43Hz 

Voltage sensitivity 

(rei 2.83V, ie: 1 watt in 8 ohms) at 1 m. . ........ 87 dB/W 

Approximate maximum sound levei (pair at 2m} ......... 104dBA 

Impedance characteristic (ease of drive). . . very good 

Forward response uniformity .. . ... excellent 

Typical price per pair inc VAT . . . . . . . . . . ...... £200 

Update 
Production of this model has now ceased 
though some stocks do remain - which 
dealers are offering for as little as £1500. 
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REVISED AND 

Sony (UK) Ltd, Sony House, South Street, Staines, Middx TW18 4PF 
Tel 0784 61688 

In line with the current policy among Japanese 
hi-li manufacturers to seek closer ties with their 
European markets, this new system from Sony is 
built in West Germany, using special versions of 
SEAS drive units made in Norway. Finely 
finished in the Sony tradition the 37 litre 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 25mm soft plastic dome 
tweeter. The crossover 2oints, basically 12dB/ 
octave, are placed at 800Hz and 4kHz, and 
while time-delay-compensate properties are not 
claimed, 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 illustrated to within 

O.SdB over the whole frequency range. Claimed 
at 91 dB/W. our estimate for sensitivity was 
nearer 89dB/W, whtch is still well above 
average, while the -6d8 bass rolloff was well 
damped at 50Hz, being typical for the size and 
sensitivity. (It is in any case amenable to bass 
lift). 

Rated as excellent on third harmonic distor
tion, values were very low in the bass and quite 
remarkable in the treble where they measured 
well under 0. I%. 

Scoring average on amplifier loading, largely 
due to a dip to 5.5 ohms at l OOHz, the remaining 
range was near to 8 ohms and was notably free of 
reactive components, helping to mitigate the 
impedance dip. Power handling was exceptional 
with the clear and even sounci 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 250W, with the 
peak level per channel causing the G I little 
embarrassment. 

Using sine wave drive on axis at lm, the Cl 
did not look so promising, 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 J-octave band (much as 
the human ear perceives the frequency re
sponse). the result was much tidier, in practice 
meeting +/-2d8 limits from 63Hz to 14kHz. A 
mild plateau was evident around 250Hz, while 
the vertical off-axis responses were a little 
untidy above 4kHz, the best response being that 
obtained on axis. Clearly the speaker should be 
axially aligned to face the listener in the vertical 
plane. On the lateral axis the results were fine 
and appeared less critical. 

Sound quality 
The Cl performed very well on all listening test 
sequences. Rated as 'good' on the live tests, it 
demonstrated a relatively neutral if slightly hard 
and forward sound with a trace of hollowness. but 
its fine bass performance and 'open· clarity were 
strongly in its favour. 

Ranked as 'very good' on stereo programme. 
the imaging was commended with satisfactory 
stability and a fair depth impression. Pos.sessing 
above average clarity. nonetheless it did not 
escape certatn criticisms of coloration, these 

mainly concerned with mild 'hard wtry', 
nasal . boxy and 'brash· effects whose sub

jective importance will tend to vary with each 
listener. 

Summary 
Reviewed originally two issues ago, and in its Mk 11 
form for the last edition, the G1 design is ageing 
gracefully. Against recent competition it can no 
longer claim a 'Best Buy' rating, but it still deserves 
inclusion in the 'recommended' group. Its tight bass 
and open forward sound will stand it in good stead on 
digital programme, although this is countered by an 
increasingly noticeable mid-hardness and mild 
treble brashness, accentuated by the primitive grille. 
For a well engineered and finished three way 
system, capable of punchy high levels, the Sony G1 
If still represents good value for money. 

Sue. 
Weight. 

. 5lJ.5i23 1 H: 33.4( I 31 W: 301 121 D: ern� inches) 

I li29) kg(lbsl 

Recommended amphticr power per channcllfor 

96dBA per patr at 2 metres mtmmum) 

Recommended placement 

Frequency rCSJXlnsc wtthtn ±JdB (2m) 

Low frequency rollon· 1 -6dB) at (I Rl) .. 
Voltage scnstttvity {ref 2.8JV. ie: I "·an m R ohms). 

Approximate max1mum sound le�'cl (pair at 2 metres). 

Third harmonic dLStOrtLon (96dB at 1 metre) 
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Top: Frequency response, I m sinewave, plus 2nd(solid) and 
3rd (dashed) harmonic disrortion (a 96dB 
Middle: Impedance (modulus) 
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Unit 12, Station Road Industrial Estate, Hailsham, 
843474 

The diminutive Spendor SA 1 has been available 
for some years now, but has been somewhat 
neglected by the press. In fact it was last 
reviewed in HFC a few issues back, and a£ there 
had been strong hints that this could be a 
'sleeper' model, we felt it was time we had 
another go at it. 

In a sense the SA 1 is Spendor's own earlier 
equivalent SL6, these miniature 101itre sealed 
box sy stems using a high-power 160mm plastic 
cone bass/mid range unit which possesses a 
critical cone flare and termination. Both units 
use decently sized magnets and cast alloy 
frames, but the SA 1 's 25mm fabric dome 
tweeter is possibly not as good a companion as 
the mid range driver deserves. However the SA 1 
is certainly a lot cheaper than the SL6! 

Intended primarily for use as a miniature 
broadcast monitor, and avoiding the deliberate 
'voicing' tweaks of the LS315A, the SA 1 is 

superbly built in thinwall multi-ply with heavy 
wall damping and internal absorption. An· 
echoically 'flat', it performs best in free space 
on relatively high, open stands, about 45cm off 
the floor. The grille frame is however rather 
close to the tweeter considering the small front 
panel dimensions, and this would be expected 
to cause problems. 

Sound quality 
Considering its size and low sensitivity, the SA 1 
did remarkably well in the 'blind' listening trials. 
Considered to be tonally accurate with fine 
voice reproduction, the sound was well bal
anced as well as transparent. The response 
sounded smooth and tidy, with reasonable bass 
extension and no boominess, while stereo imag
ing was particularly good, showing a pleasing 
three dimensional effect, depth and ambience, 
with and sharp frontal plane focus. 

Unless driven very hard with over 100W per 
channel, the bass was reasonably clear and 
clean, while the speaker sounded well con
trolled and low in distortion. Understandably, 
the sound improved in treble sweetness with the 
grille removed. Coloration levels were quite low 
- a mild tubbiness in the lower mid, with a 
trace of sibilance and an occasional sonic hint 
as to the miniature dimensions of the design. 

Lab results 
Measuring a rather low 81dB/W sensitivity, the 
SA 1 needs a minimum of 30W per channel 
amplifier power. Pair matching was considered 
very good, while the bass was uniform and of 
quite good extension to 52Hz, - 6dB. The grille 
did spoil the measured treble response as 
suspected, and when removed the fine dotted 
line was measured, this ± 1.5dB from 67Hz to 
20kHz, which is a very fine tolerance. With a 
100W power capacity, high acoustic levels were 
impossible though the 96dBA maximum should 
be sufficient for most moderate domestic 
applications. 

At 2metres a fine set of forward responses 
were obtained, especially with the grille 
removed. The 15• above-axis response was 
however a little weak and the SA 1 should be 
adjusted in the vertical plane so as to aim at the 
listeners head. The ± 3dB limits were comfort
ably met from 59Hz to 20kHz. 

Like the SL6, this extended-response 
miniature integrated very well with the room, its 
high stand mounting position minimising floor 
reflections. Grille off, the overall characteristic 
was very promising and correlated well with the 

Summary 
The SA 1 achieved an important revival in our 
tests, using modern digital programme. On 
grounds of sound quality alone it almost 
achieves Best Buy status, but when its low 
sensitivity, somewhat limited maximum sound 
level and power handling are taken into con
sideration, a 'recommended' rating would seem 
more suitable. This surprising miniature is well 
worth trying on tall open-frame stands, using a 
generous amplifier. But please, Spendor, do 
something about that awful grille! 

GENERAL DATA 
Size (height x width x depth) .. . ... 30.5 x 22.5 x 21.5cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) ......... ...... (30)-100W 
Recommended placement.. . ........... tall open stands 
Frequency response, within :t 3dB, at 2 metres ...... 59Hz to 19kHz 
Low frequency rolloff (- 6dB point) at 1 metre.. . . ... 52Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre).. . .... 81dB 
Approximate maximum sound level (pair) at 2 metres ........ 96dBA 
Impedance characteristic (ease of drive).. . .... excellent 
Forward response uniformity.. . .......................... very good 
Typical price per pair, inc VAT ...... £210 when reviewed, now £234 
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Spendor Audio Systems Ltd, Unit 12, Station Road Industrial Estate, Hailsham, 
Sussex BN27 2ER Tel (0323) 843474 

This review covers both the SA2 and the new 
Prelude from Spender. Aside from a cabinet 
change from costly veneered multi-ply (SA2) to 
vinyl-wrapped chipboard (Prelude), the overall 
engineering and technical performance of the 
two models is very close indeed. The Prelude 
however offers a cost saving of some 30%, 
largely due to the cheaper cabinet construction. 

The 281itre internal volume is reflex-tuned by a 
large ducted port, 75mm in diameter. The inter
ior of the thinwall enclosures is damped by a 
bituminous cladding plus an acoustic foam 
lining. While the SA2 has a superior foam grille, 
the Prelude is fitted with a attractive framed 
wooden grille, whose acoustic effects can be 
seen from the response charts. 

A Spendor-designed high-power Bextrene
coned bass unit is fitted to both systems, this 
using a 40mm pole and massive magnet, and 
built on a strong die-cast frame. The tweeter is a 

selected version of the once ubiquitous Audax 
25mm soft dome. 

A close-tolerance 8 element crossover mar
ries the units at around 3kHz, with electrical 
connection made by 4mm socket binding posts 
in the case of the SA2, and less worthy spring 
connections for the Prelude. Both systems are 
intended for free space positioning on open 
stands. 

Sound quality 
Taking the newer Prelude first, listening panel 
scores were very promising and placed it in the 
'good plus' category which was a fine result at 
the price. As with the other Spender models, the 
midrange tonal quality and balance was a 
strong point, with voice and piano reproduced 
well. Overall frequency balance seemed accur
ate with a wide smooth response, while the 
bass was firm, and possessed quite good 
extension- if slightly bumpy or heavy at times, 
it was nonetheless low in distortion and high in 
detail. 

Good clarity and detail were evident every
where except in the lower mid where some 
cabinet boxiness and 'muddiness' were 
observed. The SA2 also suffered from this 
phenomenon though this time the result was an 
over-rich and almost chesty effect and on this 
aspect, the Prelude was ultimately preferred to 
the SA2. 

Both gave fine stereo images with good stag
ing and focus, plus impressive depth. Mild 
sibilance as well as a little 'slurring' was 
however observed in the treble. However, it was 
obvious that the difference in sound quality was 
not commensurate with the Prelude's lower 
price. 

Lab results 
At one metre an above average 88dB/W sensiti· 
vity was recorded and the bass was perfectly 
tuned to rolloff at 48Hz, - 6dB. 

With a fine 200W maximum power handling 
the SA2 (and Prelude) is capable of a 
substantial105dBA sound level in a room, using 
a stereo pair. Pair matching was itself very good, 
the two models very similar with the effect of 
removing the Prelude grille shown in the dotted 
response. 

At 2metres the design demonstrated a very 
even, well-integrated forward characteristic, the 
overall trend being that of a gentle downtilt with 
increasing frequency. Limits of ±3dB were 
comfortably met from 55Hz to 20kHz. 

In the listening-room computer-averaged re-

Summary 
The SA2 version offers a superb finish and 
construction with a slightly different balance of 
coloration plus an acoustically-superior grille. lt 
continues to be recommended. 

T he Prelude, at a small sacrifice in cabinet 
finish achieves much the same performance as 
the SA2, and in the opinion of some may even 
achieve a better sound. Good sensitivity, 
smooth natural sound and fine stereo, all at an 
extremely attractive price, ensure that the 
Prelude is awarded a Best Buy. 

GENERAL DATA 
Size (height x width x depth) . ...... ................. ....... ... 50 x 26 x 28cm 
Recommended amplifier power per channel 

(for96dBA minimum per pair at 2 metres) ... .... ......... (15)-200W 
Recommended placement....... .......... ... ...... .. ...... ... open stands 
Frequency response, within 13dB, at 2 metres . ..... 55Hz to 20kHz 
Low frequency rolloff (- 6d8 point) at 1 metre .. . .... ....... ...... 48Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre) ...... ........ .... ....... ... 88d8 
Approximate maximum sound level (pair) at 2 metres ...... 105dBA 
Impedance characteristic (ease of drive) ......................... very good 
Forward response uniformity..... ....... .. ................................ good 
Typical price per pair, inc VAT .... ........... . .............. ... Prelude£219 
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input shows sensitivity). Dashing corrects for 
chamber LF, dotting shows response without grill. 
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Spender Audio Systems Ltd., Unit 12 Station Road lnd. Est., Hailsham, Sussex BN27 2 ER. Tel (0323) 843474 

As is our custom in each succeeding issue, we 
have taken another look at a speaker which has 
established itself as a long term reference by 
virtue of its consistent ability to fight through to a 
front rank position in more blind listening tests 
than I care to remember. This year's sample is of 
some interest due to two small design changes, 
but neither of these, it must be said at the outset, 
affect the sound very greatly. One concerns the 
reflex port which has had its acoustic power 
capacity increased by substituting a foam lined 
duct of larger diameter for the original foam lined 
aperture; the other is the application of a little 
damping to the pleated surround of the super
tweeter. 

First produced in the late 1960s and widely 
used since as a compact medium power pro
fessional monitor, this reflexed system has 44 
litres of internal voume and uses two main 
drivers. The 200mm bextrene-cone basS/midrange 
of Spender design and manufacture covers the 

40Hz to 3kHz range, while above 3kHz the 
specially selected Celestion HF1300 comes in. 
The final half octave is augmented by a 19mm 
plastic dome unit. The professional quality 
crossover has auto-transformer provision to 
match the driver sensitivities on production test. 

Another Spender special is the unusually low 
coloration enclosure, a costly birch multi-ply 
carcase heavily damped with bituminous pads 
and lined with absorptive acoustic foam. Both 
front and rear panels are screwed into place, and 
far from representing a weakness these joins are 
in fact part of the complex boundary conditions 
affecting internal resonance damping of the 
enclosure panels. 
Lab performance 
Partly re-measured for this issue, a new axial 
response was produced together with distortion, , 
sensitivity and room averaged data. 

Still showing the characteristic mild bass 
response 'hump', the revised tuning appears to 
have provided more bass extension, with the 
-6dB point now appearing at 39Hz. Sensitivity 
was much the same at 83.5dB/W, below average 
for the group, and in conjunction with the com
paratively modest peak power capacity, the 
maximum possible sound level from a pair is 
limited to around 98dBA, with 30W a sensible 
minimum rating. 

As before, excellent pair matching was shown, 
with the axial response demonstrating a fine 
overall balance. There are the usual mild 
anomalies at 4kHz and 14kHz, which nonethe
less do not seem to prejudice the subjective 
results unduly. 

Possessing a minimum impedance of 6 ohms, 
the BC1 rates as a good amplifier load, and was 
easy to drive. 

Comparing the new and old 96dB distortion 
data, above 150Hz the satisfactory performance 
was unchanged, though the 4.4% 2nd at 200Hz 
is still more than I like. However, below 150Hz and 
down to 60Hz, 3 rd harmonic has been reduced by 
several orders of magnitude, and 2nd has also 
benefited. On balance the low frequency distor
tion has been reduced to between a half and a 
third of that found previously. As before the 
system happily tolerated the 1 OOW pulsed input 
with little compression and no increase in 
distortion. 

The forward characteristic responses were 
generally very good, though some misbehaviour 
was evident around the 3.4kHz crossover region. 
The balance is as before, and the bass region is 
still prominent, but with a uniform trend 
elsewhere. 

Assessed by room averaging the result was GENERAL DATA 
very promising, fitting +/-3dB limits above 80Hz Size (h x w x d).. ............... ........ 63.5 x 29.5 x 30.5cm 

and up to 16kHz, and with a fine mid/treble ����;,;�nded • .;,�1ii1�; �;,;,�·
r ��; �hannel 

. ... "14k9 

transition. The bass extension is clear enough (for 9 6dBA per pair at 2 metres minimum). .(30)- 130W 

and the 30Hz band is well maintained, tending to Recommended placement . ........... stand, well clear of walls 

disguise the effect of the 60Hz prominence in an Frequency response within± 3dB ( 2m) ... .... .  44Hz to 20kHZ" 

overall gently rising bass trend. Low frequency rolloff (-6dB) at 1 m.. .. .. 39Hz 

Voltage senstttvtty 
Sound quality (ref 2.83V, ie: 1 watt in 8 ohms) at 1 m . . .. . .. .. ... B3.5dBIW 

Extensively reauditioned, the BC1 demonstrates Approximate maximum sound level (pair at 2m). . .... 9 BdBA 

with little difficulty that itS Continuing high Impedance characteristic (ease of drive). . ... good 

reputation is wholly justified. Scoring very well Forward response uniformity ... ............ ......... very good 
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felt to be a consistently smooth all-rounder. The 1ods 

- : treble was clearly favoured due to a lack of the I - · -
usual criticisms in this area, although some -- --- ==- = =--: .. = --=-
'deadening' and 'nasality' was noted in the mid, 
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white""'" w"' little 'oh"IY I• ''BBC). The .. _ 
bass was somewhat deeper and clearer than so - - '-
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before, and th� overload limit was little changed �== 
at around 100 150W. - _ __ .. .. _ . ..: 

Firmly placed up with the leaders on stereo R70f - - . - .- · · · c- · 

programme, the BC1 showed excellent tonal 
i 

e erence smewave
_
response (1 m on axis. 2.83V 

balance transparency and depth in the mid range, 
nput

. 
sho�s senslfiVIty) 

without the usual emphasis or exaggerations. ..20 iA' l I Jl L-
Good bass extension was apparent, though '-1 1 = ..= 
frankly the bass was of a mildly'leaden' quality as .. ; !. · c=" 
well as somewhat excessive, particularly at high -30 ... J .1 . . :;� = 
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volume levels. This speaker proved more faithful ds 1� · · 1= 
to intrinsic programme balance and tonal ;:'-l I . r- co/c 
differences than almost any other model we tried 

.... 0 r-c;_1J "' . 1= 
- the hallmark of a true mon1tor. ,1 1 · � =l= 
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Summary 
The high subjective ranking and general attain
ment merits Best Buy classification, particularly 
in terms of the still unrivalled mid and treble 
performance for the price. However it is not 
without its faults, and the prospective purchaser 
should bear in mind that by recent standards the 
BC1 leaves something to be desired in terms of 
bass neutrality and damping, as well as in overall 
power handling and sensitivity. 

Harmonic distortions. solid 3 rd 96dB, dotted 2nd 
96dB, dashed3rd90d8, chain-dashed2nd90d8, 
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843474 

Over the past years Spendor have produced 
variants on the theme of the legendary BC1 -
for example, the higher sensitivity BC2 - but 
none of them have quite captured the subtlety 
and midrange quality of the original. 

W hile the new SP1 is built in the BC1 
tradition, it uses a new grade of polypropylene 
exclusive to Spendor for the bass/mid unit. This 
200mm driver has an extensively-developed 
cone, intended to work with a larger motor 
system than the BC1 in order to provide higher 
sensitivity and power handling. lt is built on a 
die-cast chassis and energised by a massive 
magnet assembly. The cone is doped by hand, 
and has its front pole cavity filled by an alloy 
plug, this attached to the pole face. 

Spender's traditional radiometal cored induc
tors are used for the high-quality crossover 
which also employs plastic-film capacitors. 
Above 3kHz Spender's own closely selected 

version of the Celestion HF1300 dome tweeter 
takes over, the final half-octave filled in by the 
Coles 19mm plastic dome unit. 

The 441itre enclosure is excellently veneered 
and is built of thinwall multi-ply, heavily bitumen 
damped and lined with acoustic foam. 

The system is reflex-tuned by a large, offset 
ducted port and is intended for free space 
mounting on open stands. 

The SP1s were initially supplied in a 
provisional prototype form, but these models 
were updated with final production samples 
before completion of the review. 

Sound quality 
The SP1 did well on the HFC test programme, 
providing favourable results on analogue mater
ial and even better scores using digital masters. 

In balance terms it was felt to be tonally 
accurate with very good reproduction of human 
voice, showing natural sibilants and character. 
The frequency response sounded wide and uni
form, with good extension, although with a 
slight excess in output at the lowest fre
quencies. 

Mid coloration was generally low, the treble 
sweet and clear, while stereo perspectives were 
well constructed. Frontal focus, width and 
depth were all well presented. 

High sound levels were possible with low 
apparent distortion and while some mild lower 
mid plumminess was observed, plus a touch of 
'BBC' nasality this was not considered to be 
very important. 

Lab results 
Measured at 1 metre on axis, the SP1 delivered a 
smooth response except for a small 3.5kHz 
peak (improved later on production speakers). 
The bass was precisely tuned and well extended 
to 41Hz, - 6dB. Sensitivity measured 87dB/W, a 
little above average and more than double that 
of the BC1 (in decibel terms, an increase of 
more than 3d8), and pair matching was judged 
very close. The recommended power input 
range is 12-150W, and maximum levels of up to 
103dB were possible, again rather higher than 
for the BC1. 

At 2metres the averaged response was very 
uniform, meeting ±2dB limits for 60Hz to 13kHz. 
The vertical dispersion was very satisfactory 
and laterally it proved well above average. 

In the listening room the integrated response 
was very good indeed, and only marred by the 
slight bass excess noted previously. 

Fine distortion results were obtained at 96dB 

sound pressure level, measuring around 0.3% 

����������i!!lllll 
above 200kHz and holding to around 0.3% at 
lower frequencies. W ith the sound level reduced �--- .. - · 

to 86d8, a substantial improvement to 0.8% or 1 
better was recorded at low frequencies, with ""'j 
negligible midrange second harmonic and an 
average of 0.2% third. These were fine results. 
The impedance curve averaged 14ohms, with a 
momentary and pretty harmless dip to 5.3ohms 20 "' 50 
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Forward charactenst1c response (Y, octave at 2m, at 20kHz, and the SP1 was therefore classed as dotted /5° vertical small dash 30° lateral long dash 
a very good amplifier load. 45° lateral) 
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Summary 
The SP1 has evolved into a subtle and musical 
sounding performer in the true Spendor 1 
tradition. lt is expensive, but the good test 1j' 
results go quite some way towards justifying 
the price. Offering an easy amplifier load plus 
improved bass power, articulation and clarity, 
reduced midrange distortion and a higher 
sensitivity, the SP1 can give a decently high 
acoustic level. lt possesses a clean, neutral 
tonal balance and should be equally valuable 
for medium-level monitoring or domestic use. 

i.'U Hl 50 100 200 500 1K 2K 5K !OK 20K 

Averaged forward characteristic response in room at 
listening position. 

The SP1 receives a warm recommendation 
and will probably slowly displace the BC1 from 
its time-honoured position, especially where 
master-quality programme reproduction is 
concerned. 
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GENERAL DATA Reference sine wave response (I m on axis, 2.83V 
Size (height x width x depth) ........... ............... 63.5 x 29.5 x 30.5cm input shows sensitivity). Dashing corrects tor 
Recommended amplifier power per channel chamber LF. 

(for 96dBA minimum per pair at 2 metres) ............ ..... (12)-150W _20 
Recommended placement ............................................. floor stand 
Frequency response, within ± 3dB, at 2 metres .. ... . 45Hz to 20kHz 
Low frequency rolloff( -.6dB point) at 1 metre ........ ......... ..... 41Hz _30 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre) .............................. 87dB 
Approximate maximum sound level (pair) at 2 metres ....... 103dBA 
Impedance characteristic (ease of drive) ......................... very good 

·<O 

Forward response uniformity ......... ................ ................ very good 
Typical price per pair, inc VAT .. ............................................... £483 
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Impedance (mod Z). Impedance characteristics give 
an indication c I amplifier loading. 

Harmonic distortions at 96dB SPL (solid 3rd 
harmonic, dotted 2nd harmonic). 
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ury 
Tannoy Products Ltd, Beadman Street, West Norwood, London SE27 OPW 
Tel 01-670 1131 

The Mercury is the smallest in a new range of 
speakers from Tannoy, using their variety of the 
polypropylene cone plastic which they call 
'polyolefin' - a vague-sounding name, though 
chemically correct! This 191itre enclosure is 
rigidly constructed from 15mm thick chipboard 
with a presentable vinyl walnut finish. Bass 
reflex tuning is employed, the ducted port 50mm 
in diameter by 70mm deep. 

Bass and midrange is provided by a powerful 
controlled-excursion driver, steel-framed and 
200mm in diameter, using a 25mm pole plus a 
modest magnet. Treble is covered by the popu· 
lar 25mm soft fabric dome Audax unit, and the 
crossover is of unusually high quality, em
ploying air-cooled inductors and a plastic film 
capacitor. 4mm socket/binding posts are used 
for secure electrical connection, though push· 
on connectors are used for internal driver 
wiring. 

W ith a good overall appearance, this system 
unfortunately has unrebated 9mm thick grille 
frame - luckily this is easily removed, which 
will marginally improve the sound. 

Sound quality 
The fine panel results bore little relation to this 
speakers modest size or price. Rated 'good 
plus' it was well up in the field, a very promising 
result indeed. 

lt was liked for an essentially neutral tonal 
balance with moderate levels of coloration, but 
in particular its lively, transparent and detailed 
nature won it appreciation. 

Stereo images were well focused with a fair 
presentation of depth where appropriate and 
stereo information was present throughout the 
range - bass, mid and treble - in a balanced 
manner. The good quality bass had somewhat 
limited extension at the lowest frequencies but 
voices spoke and sang correctly, and the sys
tem could convey the natural acoustic present 
on many recordings. 

Some coloration was present but to a mild 
degree. The usual boxiness, slight featheriness 
and sibilance in the treble were all evident 
together with a hint of 'plastic nasality'. 

Lab results 
Measured at the standard 1 metre distance, this 
Tannoy provided a pretty uniform frequency 
response, improved a little by grille removal 
(dotted graph line). Sensitivity was above 
average at 88dB/W, and not compromised by the 
impedance characteristic, whose trends sug· 
gested that the Mercury was a very kind 
amplifier load. Reasonable bass extension was 
noted, to 52Hz, - 6dB. 

In conjunction with the 100W maximum 
power handling capability, sound levels of up to 
103dBA should be possible from a pair. 

At 2metres the speaker's good frequency 
balance was well established, if mildly flawed 
by the suppressed treble lump at 14kHz. This 
speaker proved to be somewhat axis-critical in 
the vertical plane, both plus and minus 15° off
axis responses showing a 4kHz dip, so the 
speaker should be positioned to face the 
listeners head, and mounted on a reasonal;>ly 
high stand to give the best sound. Fine results 
were obtained off-axis in the lateral plane. 

Room averaged, its basic character was plain 
to see, with a smooth well controlled output 
shown over most of the range. Bass was reason
ably extended and in good balance with the 
uniform midrange. 

At 96dB sound level, distortion was good in ������������������ 
the important midrange and about average at 
lower frequencies, peaking to 8% second 1
harmonic at 100Hz which is probably just 
audible as a bass tonal quality change. Third ""'{ 
harmonic was rather better, this in any case 
arguably the more important result, averaging 
0.2% at both 96 and 86dB spl. At the lower level 
second harmonic also showed a great improve· 10 "' so 100 200

. 
500 " " " 10' 20' 

. . . Forward charactenst1c response (!/J octave at. 2m, 
ment attam1ng a very fme level. dotted 15' vertical, small dash 30' lateral, long dash 

45' lateral). 

Summary 
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Tannoy have an undoubted winner in the 
Mercury. If treated like a big speaker and 
mounted on stands clear of room walls, a highly 1 
satisfactory sound was obtained, with fine de- 'j' 
tail, clarity and stereo image presentation. 
Essentially neutral and vice-free, the Mercury 
was usefully sensitive and easy to drive, fully 
deserving its Best Buy rating. This system will 

Averaged forward characteristic response in room at 
listening position. 

do good justice to some surprisingly expensive 
ancilliary equipment! 

GENERAL DATA 

Size (height x width x depth) .. .. ........ ... ..... ... ... .. .48 x 26.5 x 23cm 
Recommended amplifier power per channel 

(for96dBA minimum per pair at 2 metres) .. ..... ....... (12 )-100W 
Recommended placement. .. .... open stands or shelf 

Frequency response, within ± 3dB, at 2 metres ...... 53Hz to 20kHz 
Low frequency rolloff 1-6 dB point) at 1 metre ........ ......... .... 52 Hz 

Voltage sensitivity 
(ref. 2.83V, or 1W into 8 ohms at 1 metre).. .. ...... 88dB 

Approximate maximum sound level(pair) at 2 metres ...... 103dBA 
Impedance characteristic (ease of drive) ......................... excellent 
Forward response uniformity .. ......... ...................................... good 
Typical price per pair, inc VAT .. ............... ..... ..... ...... ... ... ......... .. £125 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Reference sine wave response (1m on axis, 2.83V 
input shows sensitivity). Dashing corrects tor 
chamber LF, dotting shows response without grill. 
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'h:uf"rl"'" Loudspeakers Ltd, Highfield Road, Idle, Bradford 8010 8SF 
131 

One of the new-generation Laser range, the 90 is 
a compact 201itre sealed-box system. A light 
steel frame supports the bass/mid range unit, 
which is fitted with a modest motor system and 
a flared pulp cone. The tweeter is Wharfedale's 
own 19mm polyamide soft dome unit, which has 
recently undergone considerable in-house re
finement. A commercial-quality crossover 
divides the frequency range at around 3kHz. 

The enclosure is built of 15mm chipboard 
material with an exterior covering of walnut
effect vinyl with the grille assembly based on a 
moulded plastic frame. This is trimmed by a 
light grey edge which at a distance resembles 
satin alloy, but the metallising is less 
convincing on the rather flashy plastic trims 
used for the drive units. 

Sound quality 
-...� We obtained the best results with this speaker 

when it was positioned on open stands. lt 
scored a little above average, which was a good 
result considering the price. 

In a general sense the 90 sounded quite 
smooth and well balanced, with good control at 
both frequency extremes, a thing unheard of 
with earlier Laser models! Some coloration was 
evident, notably a degree of boxy hollowness 
and a 'cardboard' quality to bass percussion, 
together with some mild treble sibilance. 

Stereo images were fairly clear with reason
able depth, and recorded acoustic, and some 
central focus was demonstrated in the later 
plane, but on occasion the image was over-wide 
tending to localise at the box positions. 

The bass possessed average extension and 
was a bit coloured, but firmer than usual. 
Overall the panel felt this speaker to be 
relatively relaxed and unfatiguing. 

Lab results 
At the reference 1metre distance, the Laser 90 
frequency response was exemplary and only 
slightly modified by the grille being in place. The 
bass was accurately tuned to - 6dB at 50HZ 
and pair matching was also pretty good, the 
sensitivity a little above average at 87.5d8/W. 

O u t  at 2 m e t r e s ,  w h i c h  is a m o r e  
representative listening distance, the uniform 
characteristic was maintained, showing a 
slightly 'rich' tendency. In general a good set of 
off-axis responses was produced. 

In the listening room the well balanced trend 
was continued with quite good bass integration 
down to 50Hz. 

Distortion was about average at the 96dB 
sound level, measuring 0.3 to 1.0% third 
harmonic and 0.4 to 5.0% second, the latter 
poorest in the comparatively harmless low 
frequency region. Improved results were 
obtained at the lower 86d8 test level, and 
classed as good. 

The impedance characteristic was well con
trolled, happily meeting the Bohms standard 
and thus the 90 was classed as a very good 
amplifier load. Easy to drive, the sensitivity
versus-power handling equation will allow 
maximum sound levels of up to 103dBA. 

Summary 
This smooth and well-balanced model gave a 
decent all-round performance at quite a com
petitive price. One of W harfedale's most 
civilised inexpensive models for a long time, the 
90 achieves a recommendation. 

GENERAL DATA 
Size (height x width x depth) .... . ......... .... .. .. .... ... .. 48 x 26.5 x 25cm 
Recommended amplifier power per channel 

(for96<JBA minimum per pair at 2 metres) ......... ...... (15)-100W 1 Recommended placement ..................................... ... open stands lll<IB 
Frequency response , within ± 3dB, at 2 metres ...... 53Hz to 17kHz J Low frequency roll off (- 6dB poml) at 1 metre .. ......... ... ....... 50Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into Bohms at 1 metre) ............. ........ ... 67.5dB 
Approximate maximum sound leveHpair) at 2 metres ...... 103dBA 

20 Hz 50 100 200 soo IK 2K SK 10K 20K 
Impedance characteristic (ease of drive) ........................ very good 

Forward characteristic response (VJ octave at 2m, 
Forward response uniformity.. . ............................... good dotted 15' 

vertical, small dash 30' lateral, long dash 
Typical price per pair, inc VAT .... ....... .. .... . ............ · · · · · · · · · · ·  · .. £90(8) 45' lateral). 

Update 
Cabinet revisions have led to a recessed 
back panel and lower internal volume. 
The new model is designated the 908. 
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Impedance (mod Z). Impedance characteristics give 
an indication of amplifier loading. 
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Averaged forward characteristic response in room at 
listening position. 
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input shows sensitivity). Dashing corrects for 
chamber LF, dotting shows response without grill. 
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Harmonic distortions at 96dB SPL (solid 3rd 
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REVISED AND r:u::oo/AJTr::n 

Wharfedale TSR108.2
Wharfedale Loudspeakers Ltd, Highfield Road, Idle, Bradford BD1 0 8SF Tel (0274) 611131 

Previously reviewed, the 'Mk 1' 108 showed 
promise but possessed significant flaws which 
barred it from recommendation. lt has since been 
extensively revised, and now has an improved 
frequency response in the midband, 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 at47 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 Whar-fedales 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 fill.ed (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 illustr2te 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 1OOHz. 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 1 OOW pulsed test, a 150W maximum 
power rating was suggested, with 20W as a 
sensible minimum. Fairly high sound levels of 
1 03dBA 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. it 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 TSR108.2 has lower sensitivity than its 
predecessor, and the bass is less even and well 
defined, it offers a good standard of midrange and 
treble quality at an attractive price. Easy to drive, 
well finished in natural veneer, and capable of 
decent sound levels, the 108.2was awarded a Best 
Buy in the last edition - however, with stiffer 
competition this time, and also bearing in mind the 
requirements of digital programme, it must unfortun
ately lose that distinction this time. 

GENERAL DATA 
Size (h x w x d) 

Weight 

Recommended amplifier power per channel 

(for 96dBA per pair at 2 metres minimum) . (20r-1 SOW 

Recommended placement. open stand clear of walls 

Frequency response with1n ± 3dB (2m). 130Hz to 18kHz 

Low frequency rolloff (-6d8) at 1 m .  . .  40Hz 

Voltage sensitivity 

(ref 2.83V, te: 1 watt in 8 ohms) at 1 m. 

Approximate maximum sound level (pair at 2m). 

B5.5dB/W 

1 03dBA 

Impedance characteristic (ease of drive). very good 

Forward response uniformity very good (grille off) 

Typical price perpairinc VAT ... £240 when reviewed, now£ 1 80• 
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Averaged forward characteristic response in room 
at listening position. 
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Yamaha NSlOOO 
Natural Sound Systems Ltd, Unit 7, Greycaine Road, Watford Herts WD2 4SB 
Tel (0923) 36740 

Still current, the Yamaha NS1000 was in fact 
originally reviewed several years ago in the first 
issue of HFC Loudspeakers (1976), when the 
author Angus Mckenzie, purchased a pair for 
high-level monitoring. Though it had been re
tested for subsequent editions, we nonetheless 
felt that the Yamaha 'flagship' should again be 
completely reassessed, and very worthwhile 
this proved to be. 

The NS1000 is a relatively compact, superbly
crafted three-way sealed-box speaker, of a 
highly rigid and braced construction, with an 
exterior black paint surface that is best de
scribed as 'piano' finish. Working best on strong 
stands, it can also be placed near, but not too 
close to the rear wall; about 30cm is about right. 

The bass driver is a top-class 300mm pulp 
cone unit, built on a die-cast alloy frame and 
employing a massive motor system. The protec

<::i tive grille over the bass driver rings a little, and 

fussy owners could discard them, as we did for 
our tests. The mid and treble units, 85mm and 
30mm respectively, are Yamaha' s unique ultra
hard beryllium dome units, both fitted with 
frontal phase correctors. Level controls are also 
provided for mid and treble, and we obtained the 
best balance and curves with mid at '-2' and 
treble' -1'. 

A high-quality, high-power crossover divides 
the frequency range at around 600Hz, and 5kHz, 
with spring clips for electrical connection at the 
rear of the speakers. 

Sound quality 
This speaker has historically attracted some 
censure, notably on analogue-based pro
gramme. Past criticisms included a bass that 
was too damped and dry, with a somewhat 
colored mid and a treble that was a trifle fizzy 
and uneven. However this time round, using 
mainly digital programme, the speaker ap
peared to 'come to life', and produced an 
impressive sound. The bass was quite excepti
onal, with superb control and articulation, as 
well as fine depth to formant frequencies. it 
appeared to produce good stop-start transients, 
and was also sufficiently transparent to 
reproduce the natural acoustic on many 
recordings. Stereo images were also well 
focused and a decent depth effect was 
obtained. 

Some coloration was still evident, namely a 
slightly deadened presence range with some 
mid nasality and a trace of lispiness and grain 
to the treble, this accentuated on distorted 
programme. 

On high-quality material however its 'monitor' 
label appeared justified judging by the results, 
and high sound levels were also possible, with 
negligible subjective distortion. 

Lab results 
A high 90dB/W sensitivity was recorded, this 
being slightly compromised by the impedance, 
which dropped to 4ohms at 80Hz. This qualifies 
the speaker as a fairly difficult load. 

System resonance was 35Hz, which was 
lower than the previous samples, and good bass 
extension to 40Hz, -6d8, was achieved, with a 
desirably slow damped rolloff below this point. 
The axial response was pretty uniform at 1metre 
but by 2metres some 'lumpiness' had crept in 
through the mid treble, Aside from this however 
the forward integration was very good over the 
range of measurement axes. 

Turning to the computer-averaged response, 

Summary 
The long-lived NS1000 remains competitively 
priced. Superbly engineered and finished, it can 
provide powerful, clean, articulate and extended 
bass despite its compact dimensions, and also 
sets a good standard elsewhere. Stereo images 
were well formed, the distortion was excellent 
and available sound levels high, as was the 
sensitivity. Satisfactory on analogue sources 
and really coming into its own on digital, the 
NS1000 is a worthy contender, and the HFC 
recommendation continues. 

GENERAL DATA 

Size (height x width x depth) .... . . ....... .......... 67.5 x 37.5 x 32.5cm 
Recommended amplifier power per channel 

(for 96dBA minimum per pair at 2 metres) ....... ........ (10)-200W 
Recommended placement ............ 30cm from wall on rigid stands 
Frequency response, within 13dB, at 2 metres ....... 50Hz to 16kHz 
Low frequency rolloff (- 6dB point) at 1 metre ... ......... .......... 40Hz 
Voltage sensitivity 

(ref. 2.83V, or 1W into 8ohms at 1 metre) ....... ........ ............. 90dB 
Approximate maximum sound level (pair) at 2 metres . . ... 106dBA 
Impedance characteristic (ease of drive) ................. below average 
Forward response uniformity... . ...... .......... . .... very good 
Typical price per pair, inc VAT .. £600 when reviewed, now £725 
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input shows sensitivity). Dashing corrects for 
chamber LF 
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QURD 
for the closest approach 

to the original sound 

OURD rs a regrstered trade mark. 

*Above 150Hz and up to 96dB. 



NO HALF-MEASURES HERE! 
Not one but THREE single-speaker demonstration rooms now in use! 

e Open Thursday unti18.00pm e Special discs stocked 
e Extensive FREE parking e All equipment checked before sale 
e Demonstrations are available in FIVE demonstration rooms e 

e Our THREE single speaker demo-rooms are available by appointment e 

We stock selected items from:- Aloi, A&R, Audioref, Audio Note, Ariston, Audio Technica, Celestion, 
Creek Crimson, Den on, Dual. EAR, ELite, Entre, Gale Glanz, Grado, Gyro-Dec, Hey brook, Hunt E,D,A., 
Jordan, KEF, Koetsu, Lentek, Lino Isobarik, Lion Sondek, Maxell, Meridian, MFSL, Michell, Mirage, 
Mission, Mission Cambridge Monitor Audio, Musical Fidelity, Nagaoka, Nakamichi, Nytech, Oak, 
Ortofon, Perreaux, Philips (CD only), QED, Quad, Quantam, RCL, Revox, Rogers, Rotel, Sennheiser, 
Stanton, Sugden, Supex, Swallow, Syrinz, Systemdek, Technics, Trio, Yamaha an.d others. 
Active system by Meridian, Swallow, Linny & A&R on demonstration. 

Hampshire Audio Ltd 
8&12 HURSLEY ROAD, CHANDLER'S FORD, HANTS. TEl..: (04215) 2827 & 65232 

3 SINGLE SPEAKER DEMONSTRATION ROOMS 

-

-

BRITISH AUDIO DEALERS ASSOCIATION 

Your best buy ... 
is of most concern to you. Rarely is it also the concern 
of the hi-fi dealer. Yet, Hampshire Audio is one of 
those rare Independent Hi-Fi Specialists who put 
quality and value first and foremost. Volumes abound 
on the whys and wherefores of this and that- black is 
proved to be white, and white black- but you still have 
to make a choice. Buying hi-fi should not be like betting 
on a horse, whether you study form in detail or just use a 
pin. On average the punter does not win because the 
odds are stacked against him. Test reports never show 
variability between different samples nor general 
reliability - good or bad - but these facts a good 

To 
·
-

dealer learns from experience. In any event your 
requirement might be best met by a model not included 
in test reports. The risk is just not worth it, so approach 
Hampshire Audio if you have not already been 
recommended to come to us. In fact. recommendation 
we consider to be our most effective form of advertising 
(sorry Hi-Fi Choice and other magazines). Recom
mendations from those persons who really apppreciate 
the joys of music are valued greatly for enjoyment is the 
final result of our endeavours. This we are comitted to. 
Hi-Fi equipment is our only speciality and we stock 
nothing else. 

Come and try us . 

. . . at Hampshire Audio Ltd 
8&12 HURSLEY ROAD, CHANDLER'S FORD, HANTS. TEL: (04215) 2827 & 65232 
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CASSETTE 
DECKS 

Cassette tape was introduced by 
Philips in the 1960s as a con
venience medium but few could have 
foreseen the impact cassette was to 
have on domestic hi-fi, ultimately oust
ing reel-to-reel machines as have 
today's metal-compatible Dolby C 
machines. And twenty years ago who 
could have predicted the 'Walkman' 
boom? 

Magnetic tape basic 
Tape recording is a unique medium 
for domestic music making in that it 
offers the potential not only for record
ing but also for re-use. Recording 
consists of passing a plastics tape 
with fine metal oxide particles across 
a record head which alters the orien
tation of the magnetic particles in the 
oxide coating and encodes the audio 
signal in the new structure. Conver
sely, for replay, the magnetic pattern 
of the recording induces a small elec
trical signal in the play head as the 
tape passes across it. 

All cassette decks have an erase 
head, which 'scrambles' the magnetic 
particles to enable a new recording to 
be made. Erasure is achieved by a 
strong signal oscillating at very high 
frequencies (around 1OOkHz, way 
above the audible range). This same 
high frequency signal is also used to 
provide bias when recording; mixed 
with the audio signal, this enables the 
tape to make recordings at low distor
tion. The bias current fed to the record 
head needs to be set differently for 
different tape formulations. Also, all 
tape decks apply considerable boost 
to high frequency signals when 
recording and so for replay the ap
propriate correction must be applied 
to restore flat frequency response. 
This is called equalisation. Both bias 
and 'EQ' are covered in detail in the 
section on Cassette Tapes. 

Cassette limitations 
To achieve a sensible playing time 
the cassette tape must move very 
slowly over the record heads - at 
4.7cm per second in fact. The tape is 
also very narrow and has to carry four 
tracks some 0.6mm wide and their 
guard bands. This accounts for the 
medium's inherent noise, poor high 
frequency performance and severely 
limited dynamic range. Or it used to 
account for them, until in 1970 Dr Ray 
Dolby largely overcame these pro
blems with a simpler domestic ver
sion of his Dolby 'A' studio noise re
duction system, which could be incor
porated cheaply into every cassette 
deck. Dolby'B' is designed to operate 
on high frequencies only- on record 
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it boosts the treble signals when they 
are low enough in level for tape noise 
to become a problem. On replay the 
de-emphasising circuit restores the 
balance, which is why Dolby 8 tapes 
played back without Dolby sound 
too 'trebly'. 

0 nee Dol by' B' had shown that cass
ette tape was potentially a medium of 
true hi-fi quality, developments in tape 
transports and tape formulations fol
lowed rapidly. In the last few years 
Dolby 'C' noise reduction has.been 
introduced- a clever' doubling up' of 
Dolby 'B' to give twice as much hiss
reducing effect. There are other com
patible and incompatible noise re
duction and compression/expansion 
systems available on-board cassette 
decks but only dbx seems to hold or 
gain ground now against Dol by 'C'. 

Cassette deck 
features 
The term cassette deck refers to a 
machine which is designed to inter
face with domestic hi-fi, and which 
does not contain its own amp and 
speakers. 

Tape is pulled pastthe heads by the 
capstan, a precision-made metal spin-· 
die, which of course must rotate at 
exactly constant speed. The tape is 
kept very firmly in contact with the 
capstan by a rubber pinchwheel. One 
of the cassette medium's limitations 
is due to the fact that the tape guides 
and pressure pad (which in a reel-to
reel machine would be built into the 
recorder) are built into the cassette 
body. To overcome these drawbacks 
some cassette decks use two cap
stans to isolate a short section of tape 
from the cassette body, and these 
dual capstan types tend do better 
than others on speed stability. 

The least expensive decks still use 
'piano key' transport controls though 
these are rapidly being replaced by 
electro-mechanical actuators; touch 
sensitive switches are now common. 

While most decks have two heads, 
one for erase and one for record/ 
replay, more expensive threehead 
models feature separate heads for 
record and replay. Part of the problem 
has been where to put the third head 
in the cramped cassette opening. 
'Combination' heads have been used, 
the record and replay heads being 
separate while sharing .the same hous
ing, but require very good shielding to 
turn in the technical specification of 
discrete head machines. A third head, 
however incorporated, allows 'instant' 
off-tape monitoring while recording. 
Heads themselves come with a variety 
of exotic names which guarantee no-

thing about life expectancy or per
formance. 

To make good recordings free of 
distortion or hiss, you need to know 
the amount of signal you are putting 
onto the tape. Record level meters 
are provided of either the traditional 
'needle' VU/peak type or of the LED 
or fluorescent bargraph type which 
are faster-acting and allow a peak 
hold facility. 

A recent development is the inclu
sion of automatic head adjustment to 
ensure correct azimuth alignment, 
critical with cassette. There are few 
machines available with this feature 
as yet, but we suspect they will form 
more of a group for the next issue of 
Hi-Fi Choice: Cassette Decks. Other 
conveniences stretch to automatic 
bias and equalisation setting by micro
chip. In these machines the deck 
itself contains a test tone oscillator, 
makes and analyses a recording to 
enable it to set the bias for best per
formance. 

Other models 
worth considering 
Poor factory alignment prevented 
recommendation of all too many 
models, and this serves to underline 
the point that readers should really 
be prepared to audition the actual 
sample of the model in which they are 
interested. Just a few models came 
close enough to the recommended 
category to be listed as worth con
sidering. 

The Denon DR·M3 (£240) mea
sured well but was let down by the 
auto calibration circuits which failed 
to give it the same performance stan
dard as the £40-cheaper DR-M2; how
ever Denon are said to be working to 
improve this aspect. The Hitachi 
DE-7 (£200) measured slightly below 
average on wow and flutter, and this, 
with some hum and a poor showing 
on metal prevented recomme·nda
tion though the machine offered the 
right facilities at the price and could 
record and replay with good sound 
quality. The two-head Nakamichi 
BX2 (£259) which missed recom
mendation has now been discon
tinued. Sansui's D-570 (£230) is 
reaches the end of its life also and 
could be worth considering on 
account of its good measurements; 
recommendation was missed be
cause of bias drift. The Recommen
ded Teac V-80 (£180) too has been 
discontinued and though the machine 
as reviewed lacked careful factory 
alignmentit was felt to be a good inex
pensive three-head machine with ex
cellent metering. 



CASSETTE DECK BUYER'S CHECKLIST 

Some decks don't have 
microphone inputs at all. 
Quality with regards to noise 
and distortion can be 
surprisingly poor. Microphones 
of the appropriate output and 
impedance should be used. 

Do the meters respond fast 
enough to be called peak 
meters? Are they suitably 
calibrated to enable you to use 
the maximum headroom 
available on peaks without 
distortion, or will you lose 
singal in the tape noise floor 
through over-reading? 

Is the noise reduction system 
compatible with your 
previously recorded tapes? 
Dolby C, now more commonly 
fitted, is capable of true high 
fidelity hiss-free record/replay. 

If you want to make 
unattended recordings or use 
the recorder as a timer
operated alarm clock for replay 
then the machine must have a 
Timer switch. 

�==-=� 

Is the deck capable of biasing 
metal formulation tapes? If not 
correctly set up in the factory, 
the deck's performance on 
metal tape may be 
disappointing. 

Search facility finds tracks by 
detecting periods of slience 
during fast wind or rewind. 

Some decks are not able to 
drive less sensitive 
headphones to even 
acceptable levels and a check 
should be made for 
compatibility. A level control is 
useful; sometimes a line ouput 
level control also controls 
headphone level. 

Car the bias and equalisation 
be switched independently or 
are they switched from the 
cutouts in the spine of the 
cassette. A bias trimmer 

/f:;.::::;E;::::===�===::"""""""':allows fine toningcof the de-ek"=================� 
for the tape in use. Computer 
bias adjustment is an option of 
some machines. 

Is the ouput impedance a no 
level suitable for your 
amplifier? If a DIN socket is 
fitted is this to DIN standards 
or simply to phono levels and 
impedances? 

A variable output can help 
match the deck into a system. 
See text for further details on 
amplifier matching. 
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Edge Ba11k Howe. Skdiml!t'gh. Ke11aal. Wrr!6ria LA8 9A5 
Te.!· Se.!side (053 98J) 247 

AU -TEL 
"YOU COULD AFFORD T T NEW HI-FI IF 

ONLY YOU COULD SELL YOUR OLD ONE" 
To buy and sell or exchange your second 
hand, ex-demo or new aullio equipment 

CONY ACT AUDIO TEL 
We can put you in touch with people BUYING

what you want to SELL and SELLING what
you want to BUY

I 

----w.--..--,�--�· 

"CAN'T AFFORD THAT NEW HI-FI? 
THEN THINK ABOUT BUYING 

SECOND HAND 

• 

We have the highest quality secondhand 
and ex-demo audio equipment on our 

sales lists 
We cover everything from esoteric hi-fi to amps 

(pre/power), turntables, cassette decks, speakers, 
tuners, rack systems, music centres, radio cassettes 

to personal hi-fi 

MONDAY TO FRIDAY 10am-7pm 

WJDIO 
!IC!LL!UC! 

AT YOUR SERVICE .... 

WITH THE TRANSFER OF OUR SMALL SHOP IN PORT 
TALBOT TO LARGE NEW PREMISES IN SWANSEA OUR 
BRAND OF SERVICE BECOMES EASILY A V AILABLE TO ALL 
OF SOUTH WALES:-

PROPER DEMONSTRATION FACILITIES 
HELPFUL AND KNOWLEDGEABLE ADVICE 
CHOICE FROM ALL THATS BEST IN HI-FI 
HOME INSTALLATION WHERE NECESSARY 
IN-HOUSE WORKSHOP FACILITIES 

Audiolab, Audio Research, A&R, Ariston, AR, ARC, Celestion, 
Creek, Dual, Heybrook, Kef, Kiseki, Koetsu, Krell, Linn, Meridian, 
Monitor Audio, Mission, Mordaunt Short Marantz, NAD, 
Nakamichi, Nairn, Nytech, Pink Triangle, Quad, Revox, Spendor, 
Systemdek, Syrinx, Supex, Thorens, Walker, Yamaha, Zeta. 

134 CRWYS ROAD, 
CARDIFF. Tel28565 

9 HIGH STREET, 
SWANSEA.. Tel474608 

Closed Monday 
Tues-Sat 9.30-5.30 

PHASE3 HIFI 
RECOMMENDTHATYOU READ 

THIS ADVERT AND CALL 
!N AND SEE US 

FOR YOUR "BEST BUY" 

ADC PHASE I! PHASE IV 
AUDIO TECHNICA AT 

31E 
GOLD RING G9 2 0 
SONDEX S230 
YAMAHA A300 
CASTLE CLYDE 
KEF CODA III 
MORDAUNT SHORT 

MS20 
SPENDOR PRELUDE AND 
SA2 

ARISTON RDBOSL 
AUDI.O TECHNICA 

AT1120 
AUDIO TECHNICA 

AT 11 0 0/1 0 1 0 
THORENS TD160 
WALKER C/55 
SHURE V15V 
QUANTUM 1 A1 06 
SANSUI AUD1 01 
CASTLE LINCOLN 
CELESTION 100 
CELESTION 1100 TANNOY MERCURY 

AIWA AD-F660 
AIWA AD-F770 
HITACHI D- 220 

GOOD MANS MEZ Z 0 
MORDAUNT SHORT CAR
NIVAL Ill 

SONY TCK-5 55 
ORTOFON VMS 20E/30 

PHASE3HIFI 

SPENDOR SA1/BC1/SP1 
SENNHEISER MD40 
HITACHI DE44 
SANSUID-W9 
TECHNICS RSM216 
TECHNICS M245X 
SENNHEISEFI HD41 Q 

PHASE 3 HI-FI 
53 BRIGHTON ROAD 
WORTHING, SUSSEX 
TEL: 206820 
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Aiwa Sales & Service (UK) Ltd, 163 Dukes Road, Western Avenue, London W3 OSY 
Tel 01-993 1672 

Unusually styled, the new Aiwa AD-F660 deck 
has three heads (allowing off tape monitoring). 
Dolby B and C noise reduction are both 
included as well as, most importantly, Dolby 
HX Professional. 

· 

Many major controls are mounted on a 
platform extending forward nearly 3cm from 
the bottom of the front panel, including the 
record-level control which is a very long-throw 
stereo-ganged fader (the minute centre
indented balance control to complement this 
is on the front panel). 

Also on the platform are the tape transport 
controls, which allow review and cue (press 
play and wind together for this) and automatic 
programme search. The pause control stops 
and re-starts play or record. A record-mute is 
fitted, together with 'intra play', which allows 
around eight seconds of each track to be heard 
before programme search belts on to the next 
one. The deck has auto cassette tape type 
selection for both bias and equalisation. A 
series of small buttons select real-time tape 
counting and various memory play and re-wind 
functions, which can allow continuous 
playback of a programmed selection. 

The main panel incorporates the front 
loading cassette compartment, which is well 
designed, and the remaining facilities and 
switches plus the headphone jack socket. 
(This offers two volume levels, found 
marginally too loud, and very loud, into both 

low and high impedance headphones.) 
Meters consist of two rows of 12 LEDs, 

allowing only fair discrimination, but 
accurately indicating extremely short peaks
excellent. 

Also on the front panel are switches for 
remote timer-record or play, monitor/source 
output and Dolby, and a fine-bias centre
indented pot (a large list of tapes with 
approximate bias settings is printed on the 
front of the machine). Many LEDs indicate the 
switching of various facilities quite attrac
tively. Automatic head demagnetisation 
operates whenever the machine is switched 
on. 

Microphone inputs had slightly inadequate 
gain and were noiser than average, although 
the sound quality was clean. The line inputs 
were quite sensitive and no clipping problem 
was noted, the input noise floor measuring 
well, and only slight hiss coming up with the 
volume control on a fairly low level input. We 
liked the record fader, but the balance control 
was very fiddly. 

Replay head azimuth was reasonably 
accurate, and replay responses were well 
optimised on the new IEC test tapes. Replay 
noise measurements were all very good except 
for a very slight, almost inaudible, hum on the 
right channel. Replay amplifier distortion and 
clipping measurements were excellent, the 
deck giving just over 0.5V for Dol by level, which 

is convenient. Head phone level measurements 
confirmed our subjective opinion of too much 
volume. Dolby level came up to the correct 
point on the meter, which· allows +?dB ref DL 
to be read accurately. 

Overall results on a Maxell UD C90 showed 
very good LF MOLs, combined with better than 
average HF Saturations, Dolby HX Pro clearly 
being beneficial. Background noise measure
ments were excellent, especially with Dolby C. 
Modulation noise measured very well. The 
responses showed a tendency to peaking 
around 15kHz, the left track also being + 2dB 
around 10kHz, which made some programme 
items sound a little bright. Audio quality, 
though, was very much liked throughout (often 
rated superb and very open). I am convinced 
that the Dolby HX circuits helped a lot here, 
although 3kHz MOLs were not too good, which 
is strange. 

BASF Chrome 11 gave a reasonable account 
of itself, having an excellent response and very 
low noise, but being incapable of taking very 
high levels, sounding slightly gritty here. LF 
and HF maximum output tests were good, but 
at 3kHz we could not even record Dolby level 
without very c o n s i d e r a b l e  d i s t o r t i o n .  
Responses were thought reasonable, with and 
without Dolby, but there was a Dolby error of 
-1.4dB. Maxell XLII with Dolby C gave excel

lent overall results with good responses, low 
distortion and very open HF sound quality, 
with amazingly low background noise. 

Results on TDK MA were excellent subject
ively, with only a mild comment about LF 
distortion being made, the MOL actually being 
reasonable at 315Hz but just adequate at 
3.15kHz in the lab, whilst HF performance 
measured and sounded superb, although the 
response was slightly up. Dynamic range 
measured very well for metal. Both ferric and 
chrome tapes needed bias to be set at '+ 1' for 
optimum response. 

Wow and flutter measured reasonably well, 
although very slight flutter was heard before 

GENERAL DATA 
Replay azimuth deviation from average .. ......... ............ ........ 25' 
Line input sensitivity .............. ..................... ....................... . 76mV 
Worst audible replay hum component... ................ -64dB (50Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) ....... -58.5dB 
Replay noise chrome position CCIRIARM 

weighted (NR out) ...... .................... ......... .......... ........ -62.7dB 
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Wow and flutter average (peak weighted Dl N) . ................. 0.07% 
Speed average .... ......... ............................ ........... .. ... ...... -0.4% 
Meters under-read ........................................................ OdB on Bms 
Overall 10kHz sat ferric UR ref Dl.. ............ ........... -3.4/-3.9dB 
Overall Dol by C 10kHz sat ferric UR ref DL ........... -0.4/-1.1dB 
Overall MOL ferric UR for 5% dist @ 

315Hz ref DL. ................................................... ..... +6.1/+S.SdB 
Overall 10kHz sat, chrome position UR ref DL . -4.21-4.3dB 
Overall 10kHz sat, Dol by C, chrome, UR ref DL .. .. -1.5/-1.4dB 
Overall MOL chrome UR for 5% dist @ 

315Hz ref DL. ................................ ....................... + 5.51 + 5.2dB 
Overall 1OkHz sat metal UR ref DL ... . .. ............... + 0.4/ + 1.2dB 
Overall 10kHz sat, Dolby C, metal UR ref DL .. ...... + 3.81 + 5.3dB 
Overall MOL metal UR for 5% dist @ 

315Hz ref DL. ............... .......... ......... ...... ............. + 6.31 + 6.8dB 
Overall noise ferric NR out (CCIR/ARM) ref DL. .. .......... -51.1dB 
NR improvement Dol by B/C.... ... ...... .......... . ....... 10.3/19.3dB 
Overall noise chrome NR out (CCIR/ARM) ref DL. ......... -55.3dB 
NR improvement Dol by B/C ......................................... 10.3/19.0dB 
Overall no1se metal NR out (CCIR/ARM) ref DL. ............ -52.7dB 
NR improvement Dolby B/C ................ ........... ............ 10.3/19.1dB 
Modulation noise ferric broad/close 

ref 3kHz tone...... .. ..... .................... . ............ -39.6/-37.5dB 
Line inpul noise floor, gain m in ref DL (CCIR/ARM) ..... -81.0dB 
Line input noise floor ref 160mV/DL (CCIRIARM) .......... -75.0dB 
Spooling time (C90) ..................................................... 1 m in 33 sec 
Dynamic ranQe ferric/chrome/metal ............................ 75178/78dB 
Noise reduct1on system ................................................. Dolby B/C 
Tapes used ................................... Maxell UD/BASF CR llfrDK MA 
Typical retail price .......... ... ............ ........ . ............ .. ..... ....... £230 

OVERALL FREQUENCY RESPONSES 
at - 20dB ref Do/by level 
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the deck was fully run in. Speed was very l 
accurate, spooling time average and tape 

T torque slightly lower than average. Head and 1ooe 

guide heights were reasonably set, but head 1 
penetration was slightly insufficient. 

BASF Chromdioxid 11, Do/by C in 
2k " IOk 10k 

This machine has done very well for itself, 
both subjectively and in the lab, and is rated a 
'Best Buy', while I would personally prefer the 
F770 because of its additional facilities. The 
Dolby HX Pro circuitry has clearly contributed 
to some superb sound quality which we heard 
reproduced from this deck, which was easy to 
use and with some excellent facilities. 
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Aiwa AD-F770 
Aiwa Sales & Service (UK) ltd, 163 Dukes Road, Western Avenue, London W3 OSY 
Tel 01-993 1672 

The Aiwa AD-F770 is very similar to the less 
expensive 660 in all basic facilities but has 
several additional features. On the 770, there is 
an automatic tape calibration setting-up 
button which allows a very wide range of 
cassettes to work optimally with this deck. The 
bias pre-set of the 660 is replaced here by a 
stereo-ganged miniature output control which 
also affects headphone levels, allowing stacks 
of volume for those who want it! 

Metering is a fluorescent bargraph display, 
with good discrimination. Average transients 
read very accurately, whilst very short ones 
(8mS) only under-read 3d B. The deck has three 
separate memories, one for each tape type, to 
hold the parameters as automatically set up by 
auto-calibration, for up to 24 hours or so, if the 
machine is disconnected from the mains. 
These parameters include bias, equalisation 
and record sensitivity. Memories are retained 
whilst mains is connected even if switched off 
on the deck. 

The microphone inputs were a little hissy, 
and did not have enough gain for recording 
speech further than a foot or so from sensitive 
moving coil mics. Reproduction quality was 
satisfactory from this input, though. The line 
inputs were quite sensitive, and no input 
clipping problem was noted - input noise 
being extremely low, and oddly, slightly better 
than that of the 660 despite the deck's simi
larity. As with the 660, tape type switching is 

"'"'"''"''"'"''''"'''''" 

automatic. The 'ready' light is illuminated if a 
tape type is stored in the memory, but calibra
tion is achieved by depressing the 'cal' button 
once to wipe an existing memory if necessary, 
and then again to calibrate, which is achieved 
in around 16 seconds, the tape being wound to 
the start point after this. 

Replay azimuth was extremely accurately 
set, and head heights and alignment were very 
satisfactory. Replay amplifier noise measure 
ments were all excellent, and no replay hum 
problem was noted audibly, although very 
slight 50Hz breakthrough was measured on the 
left channel. We were slightly surprised that 
replay amp clipping occured at just 11dB over 
DL - this in general is satisfactory, but very 
high level recordings on metal could sound 
slightly clipped on extreme peaks. The output 
level for DL was normal, but the meter was one 
segment doVJn on the left channel. Replay 
responses measured reasonably accurately 
across the board. 

Overall results from Maxell UD C90s were 
excellent, the subjective comments being 
most complimentary. The sound quality was 
frequently said to be 'very open', and 'superb'. 
A mild criticism was made that applause was 
marginally compressed. The test results show 
very good overall noise measurements, an 
astonishing LF MOL, and a very good HF 
saturation, but just good at 3.15kHz (it should 
have been better here). Responses can be seen 

to be excellent throughout, modulation noise 
being remarkably low. 

Responses on BASF Chrome 11 were very flat 
indeed, the machine setting the tape up quite 
well. LF MOL and HF saturation were both a 
little disappointing, but background noise was 
amazingly low, so if you watch your peak 
recording level carefully, you can get some 
excellent sounds on the IEC 11 position. We 
tried recording 3dB lower than usual, and 
sounds were then superb on BASF chrome. 
Maxell XLII received words of praise such as, 
'fabulous' and 'superb' throughout. No Dol by C 
problems were noted, and the remarkable 
openness produced a sound quality uncannily 
like that of the digital master, which is praise 
indeed. 

TDK MA produced a similar reaction to that 
of XLII in the listening test, measurements 
also being very good throughout, overall noise 
being creditably low, and Dolby C reaching 
almost 20dB noise reduction. Responses were 
also excellent. 

Wow and flutter measured well, and none 
was noted on the test programme. Speed was 
amazingly precise (within the accuracy of our 
test tape) and spooling time average. Torque 
was average with very slight juddering, insuf
ficient to produce flutter, though. 

We all liked this machine very much indeed, 
and in my estimation it is not just a Best Buy 
but one of the best ones for some time. As with 
the 660, the superb performance throughout of 
the F770 must be down in part to the 
incorporation of Dolby HX Professional, and 
this should be a lesson to other manufacturers. 

GENERAL DATA 
Replay azimuth deviation from average ...... ......................... -5' 
Line input sensitivity .................................................... .... ..... 89mV 
Worst audible replay hum component.. .............. -59.5dB (50Hz) 
Replay noise ferric CCIA/ARM weighted (NR out) ........ -58.5dS 
Replay noise chrome position CCIRIARM 

weighted (NR out) ... ......... ........... ......... . ..... .. ............ -62.8dB 
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Wow and flutter average (peak weighted DIN) ............ ..... 0.07% 
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Overall 1 0kHz sat ferric UR rei DL.. ......... .............. -4.01-4.0dB 
Overall Dol by C 1 0kHz sat ferric UR rei DL ..... . -1 . 1 1-1 . 1 dB 
Overall MOL lerric UR for 5% dist @ 

31 5Hz rei DL........................ .. ......... .......... .. + 8.1 1  + 7.0dB 
Overall 1 0kHz sat, chrome position UR rei DL.. .. -5.51-6.5dB 
Overall 1 0kHz sat, Dol by C, chrome, UA rei DL .. .. -2.51-1 .9dB 
Overall MOL chrome UR for 5% dist @ 

3 1 5Hz rei DL. .................... .......... .. ............ + 4.3/ + 3.4dB 
Overall 1 0kHz sat metal UR rei DL. ..................... .. -0.21-0.9dB 
Overall 1 0kHz sal, Dol by C, metal UR rei DL. .. ..... + 3.51 + 3. 7dB 
Overall MOL metal UR for 5% dist @ 

3 1 5Hz rei DL. .................................................... ... + 7.3/ + 6.6dB 
Overall noise ferric NR out (CCIAIAAM) rei DL. .. .......... -50.7dB 
NR improvement Dol by BIG ................................... ..... 1 0.3/ 1 9. 1 dB 
Overall noise chrome NA out (CCIAIARM) rei DL ......... -54.9dB 
NR improv.ement Dolby BIG .................................... .... 10.411 8.7dB 
Overall no1se metal NR out (CCIRIAAM) rei DL. ... . ...... -52.4dB 
NR improvement Dolby BIG .......... ........ ........ ......... .. 1 0.3/1 9.2dB 
Modulation noise ferric broad/close 

rei 3kHz tone ..................................................... -4 1 .6/-39.0dB 
Line input noise floor, gain m in rei DL(CCIAIAAM) ...... -80.9dB 
Lme m put no1se floor rei 1 60mV/DL (CCIR/ARM) .......... -78.4dB 
Spooling time (C90) .......... ..... .......... ......... ................ 1 min 27 sec 
Dynamic ran9e ferric/chrome/metal ............ ...... ........ 75176178dB 
Noise reduct1on system ................................................. Dolby BIG 
Tapes used .......................... ...... . Maxell UDIBASF CA llfrDK MA 
Typical retail price ........ . ... ..... .......... ......... ....... ..... ............ £280 

OVERALL FREQUENCY RESPONSES 
at - 20dB ref Do/by level, MPX filter off 
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Despite its modest price, this deck includes 
both Dol by Band C noise reduction. Unusually, 
the rotary record level control is ganged, and is 
complemented by a centre-indented balance 
control - an arrangement which we rather 
liked. Phono line in/out sockets are on the rear, 
and while the pre-production sample reviewed 
omitted a five-pole DIN socket, one is threat
ened on the production models! A trio of three
position lever switches select noise reduction 
(off, Dolby B, Dolby C), tape types (ferric, 
pseudochrome and metal, no IEC numbers 
marked) and finally mains timer-start in play or 
record modes. 

Metering is with a fluorescent bargraph 
display, accurately reading even fairly short 
transients, and with adequate discrimination 
- this being strong commendation for a 

budget deck. 
Cassette insertion was simple, but painful 

on one occasion because of sharp corners on 
the door. Deck functions allowed transfer 
straight from play into wind and back (causing 
the tape to jerk a bit though), and dropping into 
record, whilst the pause stops but does not re
start. Behind the cassette door is revealed 
a user - adjustable head-azimuth pre-set, use
ful for optimising pre-recorded cassettes. The 
mechanical tape counter jammed on one 
occasion during our tests. 

Microphone inputs (V." plastic mono jacks) 
had inadequate sensitivity, but were adequate 

REVISED AND REPRINTED 

on hiss levels. The line inputs had average 
sensitivity, and noise measured well, whilst no 
clipping problem was encountered. Output 
levels (not adjustable) were average and the 
output impedance was reasonably low. On the 

· Akai's headphone output, low impedance 
headphones were too loud, whilst high imped
ance ones were too quiet - circuit design was 
rather unsatisfactory here. Replay azimuth had 
been very accurately set, whilst head and 
guide heights were adequate. Replay hum and 
hiss levels measured well, whilst replay amp 
distortion and clipping measurements were 
very good. 

Maxell UD ferric gave pen charts showing a 
slight high frequency boost, and bass 
'woodles' (uneven response), with very low 
frequencies rather down. Sound quality was 
quite smooth, slightly bright, but liked. Low
frequency MOLs and high-frequency satura
tion results quite acceptable, and sound 
quality was very good indeed up to reasonable 
peak levels. Overall noise measured very well, 
with very good Dolby improvements. Replay 
equalisation was slightly incorrect, there being 
not enough high frequencies. Modulation 
noise was slightly better than average. The 
Dolby C circuits (which make use of the 
Hitachi chip) had appreciably better than 
average dynamic distortion characteristics. 

TDK SA pseudochrome gave rather a poor 
low-frequency MOL on the left channel, with 

high-frequency saturation results not too hot. 
Pen charts confirmed our subjective comment 
that the right track was a little down at high 
frequence (due to being over-biased), whilst 
the left was reasonable (bass 'woodles' again). 
Overall noise throughout measured well with 
mod noise reasonable. Sound quality was 
quite good but only up to moderate peak 

· levels, but high levels audibly distorted (Dolby 
C allows lower levels for recording). 

TDK MA metal gave a poor MOL at 315Hz on 
the left channel, but HF saturations were 
excellent (left track under-biased). Responses 
were reasonably good, but showed presence 
droops, although subjectively the response 
sounded quite smooth. Quality was much liked 
up to moderate peak levels, but distortion was 
clearly evident above these. Overall noise 
measurements were very good throughout. 
Slight record curr'3nt saturation was noted at 
high frequencies. Overall, Dolby calibration 
was found to be generally erring positively, SA 
on the right channel being plus 1.2dB. 

Wow and flutter measured very well and 
none was noticed on the listening test 
programme - which is excellent for a budget 
deck. Speed was marginally fast, whilst 
spooling time was a little slow, tensions being 
steady and well optimised. 

Considering the price of this deck, the 
overall sound quality was remarkably good. 
Since the use of Dolby C permits a fairly good 
dynamic range to be achieved without having a 
record at a high level, the deck can be strongly 
recommended. Though as originally reviewed the 
CS-F14 was a 'Best Buy', in the light of more recent 
competition it is now rated as recommended. 

GENERAL DATA 

Replay azimuth deviation from average ......... ........ 6' 
Line input sensitivity .............................. 115mV 
Worst audible replay hum component ........ - 69dB (10 0Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) .... - 59.4dB 
Replay noise chrome position CCIR/ARM 

weigh led (NR out). . . . . . . . . . . . . ........ - 6 2.8dB 
Replay amp clipping ref DL. . . . . . . . . . . . . . + 16.0d8 
Max replay level for DL... .. .. . .. .......... 5 4 5mV 
Wow and flutter average (peak weighted DIN) ......... 0.08% 
Speed average . . . . . . . . . . . . . . . . . . . . . . ... + 0.5% 
Met�rs under-read ................. . ....... 1dB on 8ms 
Overall 10kHz sat ferric UR ref DL ............. - 6.5/- 7.5d8 
Overall Dol by C 10kHz sat ferric UR ref DL ...... - 4.5/- 5.5d8 
Overall distortion ferric UR for 5% dist 

@315 Hz ref DL ................. ........ + 4.6/ + 6.0d8 
Overall 10kHz sat chrome position UR ref DL. . -71- 7.5d8 
Overall Dolby C 10kHz sat chrome posilion UR 

ref DL. ................................... - 4.5/- 6d8 
Overall dist chrome position UR for 5% dist 

@ 315Hz ref DL.................... +3.2/+ 4.6d8 
Overall 1 0kHz sal metal UR rei DL .............. + 01- 0.5d8 
Overall Dol by C 10kHz sat metal UR ref DL ....... + 3.5/ + 3d8 
Overall distortion metal UR for 5% dist 

@ 31 5Hz ref DL. ......................... + 4.4/ + 5.4dB 
Overall noise lerric NR out (CCIR/ARM) ref DL.. . - 5 2.8d8 
NR improvement Dolby B/C ............ . .. 10.2/19.2d8 
Overall noise chrome N R out (CCIR/ARM) ref DL. . .. - 5 4.0d8 
NR improvement Dol by 8/C... . ....... 10/18.8d8 
Overall noise melal NR out (CCIR/ARM) ref DL. . . - 5 2.0d8 
NR improvement Dolby 8/C ....... . . . ...... 10.2/19.2d8 
Modulation noise ferric broad/close ref 3kHz tone- 38/- 33d8 
Modulation noise chrome broad/close rei 

3kHz tone . .. . . .. .. . .. .... - 37/- 3 2d8 
Line input noise floor ref 1 6 0mV/DL(CCIR/ARM) ..... -79.6d8 
Spooling time (C9 0). .. . . .. .. . .. ....... 2m 11 s 
Dynamic range ferric/chrome/metal . . ........ 78/77/77d8 
Noise reduction system . ...................... Dol by 8/C 
Tapes used .................... Maxell UDfTDK SAfTDK MA 
Typical retail price .................................. £10 0 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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Akai's new budget deck, the HX3 is unusual in 
that it has no knobs at all on the front panel
all functions are push button or switch 
operated. Automatic tape type switching is 
incorporated, and record level control is with a 
rocker push button switch for up or down. You 
may think this is rather swish until you find 
that you have no idea where its gain is at any 
given moment. 

On the hardboard back panel are mounted 
phonos for line in/out and a remote control 
socket, the mains lead being captive two-core. 
The cassette compartment feels rather crude 
and 'plasticky', the door being very floppy, and 
surprisingly encompassing the mains on/off 
switch. The fluorescent bargraph meters were 
most disappointing, being little better than the 
old type of VUs in actual performance. Short 
transients under-read considerably, and 
speech by around 8dB. 

The large tape transport buttons are 
mounted to the right, the wind/rewind being a 
rocker button. There is no normal pause 
control, but one labelled 'record pause' puts 
you into record (perhaps unexpectedly!) when 
you subsequently press play! An auto record 
mute gives four seconds silence if required. 
Push buttons select Dolby on/off and a or C 
noise reduction. A three-position switch is 
provided for remote timer-start of record or 
play. A built in electronic memory allows 

� repeat on rewind. Two '14 in microphone and 
00 
w 

stereo headphone jacks are provided on the 
front panel. 

Although there was ample gain on the mic 
inputs, they were rather hissy, and the record 
level control varied the volume maddeningly 
slowly if you wanted a very quick fade. Line 
input sensitivity was average and there was no 
input clipping problem. Input noise measured 
extremely well, but did degrade marginally 
when the volume was brought right up. 

Replay head azimuth was accurately set, 
which is commendable on a budget machine. 
The heads and guides were accurately set, 
which again is creditable. Whilst replay 
amplifier hiss levels measured well, I was not 
happy with the replay hum levels, which might 
become a nuisance with some loudspeaker 
systems. Replay amplifier clipping margin was 
good and output levels were normal. Dolby 
level under·read 2dB on the meter, unfortun
ately. Low impedance headphones were 
marginally too loud, though satisfactory, but 
there was insufficient volume for high 
impedance models such as Sennheiser. 
Replay amplifier responses measured well, in 
accordance with the new lEG standards. 

Maxell UD penned a remarkably flat 
response up to 10kHz but rolled off gently 
above this frequency with Dolby out, Dolby C 
attenuating more rapidly at extreme HF. LF 
and MF MOLs were excellent, while HF satura
tion was just adequate without Dolby C, but 

GENERAL DATA very good with it. Overall weighted signal-to
noise ratios were excellent throughout, 20dB 
of noise reduction being reached with Dol by C. 
Modulation noise was very poor indeed close 
into the tone, there being evidence of chassis 
vibration at mains frequency, causing the tape 
to vibrate on the head. Despite these criticisms 
the subjective sound quality was excellent 
throughout the programme, there being just a 
mild comment concerning slight EHF corn 
pression, the sound generally being 'open'. 

Replay azimuth deviation from average .. .................. ........ -15• 
Line input sensitivity .. ............. ............ ...... ......... ............... 97mV 
Worst audible reRiay hum compo�ent ................ -56.9dB (50Hz) 
Replay no1se fernc CCIR!ARM weighted (NR out) ........... -58dB 
Replay noise chrome position CCIRJARM 

weighted (NR out).. ....................... . .................. -62.3dB 
Replay amp clipping rei DL.. .. .................... ........... .......... + 14dB 
Max replay level for DL. ................. .................. ............ ........... 0.5v 
Wow and flutter average (peak weighted DIN) ................... 0.14% 
Speed average ..................................................................... + 1.8% 
Meters under-read ............................. .4dB on 64ms, 15dB on Sms 
Overall 10kHz sat ferric UR ref DL.. ........................... -71-6.4dB 
Overall Dol by C 10kHz sat ferric UR rei DL. ........... -4.51-3. 7dB 
Overall MOL ferric UR for 5% dist @ 

BASF Chrome 11 tended to be rather humpy 
at LF and had a tendency to a valley in the 
presence region. MOLs at LF and MF 
measured very well for chrome, but HF satura
tion was only fair, though it did improve as 
expected with Dolby C. Background noise 
measurements were good with Dolby a, but 
the noise floor was not low enough in the 
record amplifier for more than 15dB noise 
reduction with C. Overall quality was consid
ered good throughout on BASF Chrome, but a 
mild criticism of HF compression was made, 
together with the occasional comment of 'LF 
up'. TDK SA (old formulation) produced very 
good overall sounds, considered better than 
BASF Chrome, and clearly new SA will be even 

315Hz rei DL. ... ........................................ ............ + 7.1/ +6.5dB 
Overall 10kHz sat, chrome position UR ref DL. . ... -6.81-7.2dB 
Overall 10kHz sat, Dol by C, chrome, UR ref DL .... -4.71-5.1dB 
Overall MOL chrome UR for 5% dist @ 

315Hz rei DL. ......................................................... + 5.21 + 5.0dB 
Overall 10kHz sat metal UR rei DL. ........................ -0.5/-1.2dB 
Overall 10kHz sat, Dol by C, metal UR ref DL. ........ + 2.5/ + 2.0dB 
Overall MOL metal UR for 5% dist @ 

315Hz rei DL. ......................................................... + 6.51 + 5.8dB 
Overall noise ferric NR out (CCIR/ARM) rei DL .............. -50.5dB 
NR improvement Dol by B/C ......................................... 10.5119.5dB 
Overall no1se chrome NR out (CCIR/ARM) rei DL .......... -55.2dB 
NR improvement Dol by B/C ........................................... 9.5/15.5dB 
Overall no1se metal NR out (CCIR!ARM) ref DL. ............ -52.7d8 
NR improvement Dol by B/C .. ..... .......... ................. ..... 9.6/15.5dB 
Modulation noise ferric broad/close 

rei 3kHz tone ..................................................... -37.9/-27.1dB 
Line input noise floor, gain m in rei DL (CCIR/ARM) ...... -82.9d8 
Line input noise floor ref 160mV/DL (CCIR/ARM) .......... -74.8d8 
Spooling time (C\'}0)........................... . ................... 2 m in 13 sec 
Dynamic ran�e ferric/chrome/metal .......... ................ 74/74/74d8 
Noise reducllon system .......................... ......... ...... ..... Dolby 8/C 
Tapes used ............ .......... ........... Maxell UD/BASF CR 11/TDK MA 

better. Typical retail price .................. .................. ........ .......... ......... £100 

OVERALL FREQUENCY RESPONSES 
at - 20dB ref Do/by level 

TDK MA metal gave good LF and middle
frequency MOLs for a budget deck, and HF 
saturation was excellent. Dolby-out responses 
were excellent, but slight HF droops were 
noted, especially on the right channel, with 
Dolby C. The overall sound quality on metal 
was considered excellent apart from marginal 
distortion being noted on bass drum, the MOL L 
on UD having been better! As with the chrome 

T position, overall noise levels measured well '"' 
except for Dolby C which was again limited by 1 
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did not measure particularly well by today's 
standards, no wow was heard during the R 
programme, which is slightly curious. Speed 
was rather fast and this could annoy 
musicians. Spooling speed was rather on the L 
slow side and torque, whilst being average, 

T showed some nasty judders which probably •o" 

affected the wow readings. 1 
This machine performed surprisingly well 10 50 •oo 100 

. 
considering its budget price, and whilst I have Maxe/1 XLII, Do/by Cm 

some ergonomics criticisms, it is likely to do 
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very well in the marketplace since it could 
reproduce some excellent sound quality. My 
main reservation is about the metering and 
record level control. Just achieving a 'Best 
Buy' rating because of its price, then, I can 

T recommend purchase, but I hope your sample 
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Akai (UK) ltd, Unit 12, Haslemere Heathrow Estate, Silver Jubilee Way, 
Hounslow, Middlesex. Tel 01-897 63J 
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AKA I ........ ·-· · ·• '"'' 

A medium-price machine, the Akai GXR6 offers 
some interesting facilities including auto
reverse. Styled very similarly to the model HX3, 
it is also housed in a metal case with a 
hardboard back cover, and is, unfortunately, 
rather 'plasticky' in appearance, the cassette 
door being very floppy. 

The machine will record and playback in 
either direction which is very useful indeed, 
manual or automatic changeover taking only 
half a second, which is astonishing, there 
being no quality change on reversal. Dolby B 
and C noise reductions are included, and the 
record level push up/down lever has its O"l'n 
separate indication of gain setting. Deck 
functions include a rocker switch for play in 
either direction, with a similar switch for 
spooling, and transfer between functions is 
possible. No normal pause control is fitted. 

Additional front-panel switches include MPX 
filter on/off, BIG noise reduction on/off, 'intro 
scan' and programme search functions, 
remote timer start for record and play, and 
comprehensive control of cyclic play and 
reverse functions. A separate ganged-stereo 
replay gain slider control also adjusts the 
headphone output levels, giving adequate 
volume into all normal types. 

The fluorescent bargraph metering system 
under-read transients appallingly badly, being 
no better than a VU meter - which is a shame 
for it shouldn't have cost much more to have 

incorporated the appropriate IC to allow proper 
peak reading. The mic jacks and headphone 
jack are recessed behind their own private bug 
hutch door on the front panel. 

Microphone inputs had inadequate gain, 
and the input circuitry was rather hissy, 
although sound quality was reasonable here. 
The line inputs (phonos on the rear panel) had 
adequate sensitivity, and no clipping problems 
were experienced. Input noise was sufficiently 
low for a very good noise reduction improve
ment figure to be achieved on Dolby C even 
with the inherently-quiet BASF Chrome 1/, 
which is excellent. We noted that the recorder 
'whined' acoustically even in the stop mode, 
which is a little irritating. 

Replay azimuth in both directions was 
acceptably set. Head penetration was good, 
but one of the guides was slightly high. The 
reverse head height accuracy was poor. Torque 
was on the low side and slightly jerky. All 
replay hiss and hum levels measured well and 
the replay amplifier clipping margin was 
excellent. Output for Dolby level was average, 
but the meters under-read by one segment. 
Replay responses were very accurate to the 
latest IEC standards. 

Maxell UD produced quite good overall 
response charts, but showing a tendency' 
towards slight bass loss, which was noted 
subjectively. Response was well maintained up 
to 15kHz and was fairly even. Tests showed 

reasonable distortion measurements across 
the board, overall noise measuring well 
throughout. The quality sounded good, but 
was not in the top class. The modulation noise 
plots give a very poor result, showing strange 
noise bumps around the causatory tone. 

BASF Chrome 11 penned very flat charts 
without Dolby, but the anticipated valley in the 
presence region was noted because of the 
Dol by record sensitivity being low (- 2dB). 
Subjectively, most programme material 
sounded slightly thin because of this, and 
some compression of peaks around 3kHz was 
noted. Overall measurements were a little bit 
poorer than expected for Chrome 11, but 
background noise was always extremely low, 
which is very creditable. TDK SA (old
formulation) at its best gave some excellent 
sound quality, but we noted uneven responses 
on left and right, so in the lab the pen charts 
were made on Maxell XLII which showed an 
even response with an HF tilt up, strongly 
accentuated with Dolby C in. Stability was 
good on chrome but better on pseudochrome. 

TDK MA metal penned good charts, but just 
marginally uneven at extreme HF. Again, slight 
bass loss was noted with Dol by out, but Dolby 
C charts were not good. At 315Hz, MOL was 
just adequate, but HF saturations were good, 
and superb with Dolby C, overall weighted 
noise measurements all being excellent. Very 
slight roughness was heard on speech and 
very high level signals, but at best the sound 
was excellent. Just occasionally we thought 

GENERAL DATA 
Replay azimuth deviation from average ............................. -25' 
Line input sensitivity ........................ ........ ............ .......... .... 91mV 
Worst audible replay hum component ................ -65.1dB (50Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) ........ -59.8dEl 
Replay noise chrome position CCIRIARM 

weighted (NR out) ......................................................... -63.1dB 
Replay amp clipping ref DL. ......................... ...................... + 15dB 
Max replay level for DL .............................................................. 0.5v 
Wow and flutter average (peak weighted DIN) . ........ ........ 0.14% 
Speed average.............. ... ......... .............. . + 1.6% 
Meters under-read ...................... -6dB on 64ms, -20dB on Bms 
Overall 10kHz sat ferric UR ref DL. ............... ..... ... -5.6/-1.9dB 
Overall Dol by C 10kHz sat ferric UR ref DL. ........... -2.71 -1.9dB 
Overall MOL ferric UR for 5% dist @ 

315Hz ref DL. ................................................... ...... + 5.8/ + 6.3dB 
Overall 10kHz sat, chrome position UR ref DL. ..... -6.0/-6.0dB 
Overall 10kHz sat, Dolby C, chrome, UR ref DL. .... -4.3/-3.8dB, 
Overall MOL chrome UR for 5% dist @ 

315Hz ref DL. ................................... ...... .............. + 4.6/ + 4.8dB 
Overall 1OkHz sat metal UR ref DL.. ....................... -1. 7/-1.3dB 
Overall 10kHz sat, Dol by C, metal UR ref DL ............ + 1.2/ + 2dB 
Overall MOL metal UR for 5% dist @ 

315Hz ref DL. ......................................................... + 5.2/ + 5.2dB 
Overall noise ferric NR out (CCIR/ARM) ref DL.. ............ -50.2dB 
NR improvement Dolby BIG. .. ....... ............... 10.4/19.7dB 
Overall noise chrome NR out (CCIR/ARM) ref DL. ......... -55.4dB 
NR improvement Dolby B/C ......................................... 10.4/19.3dB 
Overall n01se metal NR out (CCIR/ARM) ref DL. ............ -52.5dB 
NR improvement Dolby B/C ................. ....... ........... ... 10.4/19.7dB 
Modulation noise feme broad/close 

ref 3kHz tone................. ...... ............. .......... -36.5/-24.2dB 
Line input noise floor, gain min ref DL(CCIR/ARM) ... .. -80.6dB 
Line input noise floor ref 160mV/DL(CCIRIARM) ...... ... -75.0dB 
Spooling time (COO) .... ................ ............................... 2 m in 20 sec 
Dynamic ranQe ferric/chrome/metal. ........................... 75/77/77dB 
Noise reduct1on system ................................................. Dolby BIG 
Tapes used ................................... Maxell UD/BASF CR 11/TDK MA 
Typical retail price ........................... ............. .................... ..... £170 

OVERALL FREQUENCY RES.PONSES 
at - 20dB ref Do/by level, MPX filter off 
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we could hear slight Dolby C transition 
problems, and curiously also sometimes on 
Dolby B, although the noise reduction circuits T were clearly better than the early ones were. "" 
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flutter was noticed during the test programme, 
but this was not considered serious. Speed in 
both directions averaged 1.6% fast, which 
could agonise musicians. Spooling was a little 
slow. 
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This machine is much more expensive than T the HX3, and because of this it receives a "" 
recommendation, only if you require the 1 
reverse direction facility which is quite useful. 20 .fll '" ,., 
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The machine was reasonably well set up, but Maxe!NJO!, Do/by C in 
the metering is not good enough, and I do miss 
a normal record level control. Not a bad 
machine, though, if you want the special 
facilities. 
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Bang & Olufsen Beocord 8004 
Bang & Olufsen (UK) Ltd, Eastbrook Road, Gloucester GL4 ?DE 
Tel (0452) 21591 

This new B & 0 deck follows on from their 8002 
model, the first to incorporate Dolby HX 
Professional, which was actually designed by 
B & 0 engineers. A 7-pin DIN socket on the 
rear, which can accept 5-pin leads, is intended 
for direct interconnection with other B & 0 
equipment. This is complemented by a normal 
5-pin DIN socket on the front, switchable to 
mic in, or auxilliary in, a third switch position 
transferring the input to the back socket. 
Underneath the chassis are output level pre
sets and MPX filter switch. 

The machine is very much dependent on a 
microprocessor for its operation, a keypad on 
the front allowing some excellent and useful 
facilities. All the normal tape functions work 
admirably, and additionally there is the facility 
of going to any desired timing point on the 
tape, the tape counter being in real time even 
during spooling. The machine calibrates itself 
automatically for tape thickness as well, and 
can give you time elapsed. 

B ias and equalisation are switched 
automatically, but a metal switch is provided 
for over-ride when necessary. Separate faders 
control left and right record input levels, but 
these can easily be brought up together with 
one hand. A separate ganged fader adjusts 
stereo head phone levels, the %in stereo jack 
on the front giving more than enough volume 
for all normal types. A built-in digital clock is 
provided, along with push buttons for using it 

to start and stop recording at any desired 
times. A three-position switch selects Dolby 
off, B or C noise reduction, Dol by HX Pro being 
permanently effective on record. A record 
safety lock is provided for absent-minded 
audiophiles! 

Microphone inputs are via the DIN socket on 
the front, but no adaptor was provided to allow 
'l•in jacks to work with it. The auxilliary input 
sensitivity was quite high, but no clipping 
problem was noted, distortion being very low 
here. The DIN input was quite normal, but with 
lower noise than of old. The noise floor on the 
input circuitry was adequate, but not very good 
considering Dolby C requirements. 

The bargraph-type meters read normal 
transients very accurately, but underestimated 
very short ones. Their resolution was rather 
poor, and the response was equalised, 
unfortunately, which may make them difficult 
to interpret. 

Replay azimuth was set reasonably 
accurately, but head heights were not so 
a c c u r a t e .  R e p l a y  a m p l i f i e r  n o i s e  
measurements were generally good although 
with Dolby C, noise did not go down 
sufficiently. Replay hum measurements were 
superbly low, and the replay clipping margin 
was very good. 

Output levels were quite normal, but 
headphone output potential showed that you 
could almost damage your brain! Replay 

response tests revealed, unfortunately, that 
B & 0 adhere to the aged and incorrect DIN 
responses, HF being down by 1 'lzdB or so. 

We listened to Maxell XLI, and our entire test 
programme reproduced superbly well with an 
apparent flat response and wonderful open
ness, 'superb' being frequently written by the 
listeners. Measurements on Maxell UD were 
excellent for the tape type, HX Professional 
clearly giving a very fine top end. 

Overall noise measured well without Dolby, 
but the left-channel Dolby circuits seemed a 
little noisy, and even the right channel failed to 
achieve the full  expected low noise. 
Modulation noise measured very well, and 
responses were very flat indeed, with just a 
slight tilt up at extremely high frequencies, 
which most like. 

Although there was a negative 2.4dB Dolby 
error on BASF Chrome 11, the subjective quality 
produced on this tape was good throughout, 
although a response valley in the presence 
region was noted subjectively. Measurements 
of MOL and saturation were good for the tape 
type, and overall dynamic range measured 
extremely well without Dolby - but on the left 
channel Dolby B gave only 6dB improvement, 
Dolby C giving only 10dB noise reduction 
approximately left channel, and on the right 
only 16.5dB. Responses on Maxell XLII, which 
was more sensitivity-compatible, were very 
good indeed. 

TDK MA metal gave excellent pen charts, 
and was also audibly superb throughout, the 
sound quality being highly praised. The low 
frequency MOL was very mediocre for metal 
however, but HF saturation measurements 
were fantastic, thus showing a slightly odd 
bias compromise. Overall noise levels on the 
left channel were again poor, but the right 
channel was satisfactory. There was clearly 
something strange about the left channel 
noise performance throughout. 

Wow and flutter measured well, and none 
was heard on the programme. Playback speed 
was so accurate that it was right down the 
centre line of our special test tape, which is 
outstanding. Spooling speed was average, and 
torque was on the low side and with only very 
mild juddering. 

This deck in general performed extremely 
well throughout and we very much liked it, 
although the noise performance showed that 
there must have been a sample fault. Clearly 
recommendable for B & 0 people, but a deck 

GENERAL DATA 
Replay azimuth deviation from average ............ ................. + 20• 
line input sensitivity .............. ....................... .............. ..... 55.2mV 
Worst audible replay hum component... ...... .. -72 6d8 (100Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) ....... -61.2d8 
Replay noise chrome position CCIRJARM 

weighted (NR out)........................ .. -64.6d8 
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Overall 10kHz sat ferric UA ref DL.. .. ... ...... -1.9/-2.5d8 
Overall Dol by C 10kHz sat ferric UR ref DL. ........... + 1.6/ + 0.7d8 
Overall MOL ferric UR for 5% dist @ 

315Hz ref DL. ................................................ ........ + 5.3/ + 5.8d8 
Overall 10kHz sat, chrome position UR ref DL. ..... -4.6/-4.7d8 
Overall 10kHz sat, Dol by C, chrome, UR ref DL .... ... -21- 2.2d8 
Overall MOL chrome UR for 5% dist @ 

315Hz ref DL.................. . ............................. + 4/ + 4.4d8 
Overall 10kHz sat metal UA ref Dl.. .. ........ ......... + 1.5/ + 1.8d8 
Overall 10kHz sat, Dolby C, metal UR ref DL ...... .... + 4.8/ + 5d8 
Overall MOL metal UR for 5% dist @ 

315Hz ref DL................. .. .......................... + 4.5/ + 4.8d8 
Overall noise ferric NR out (CCIR/ARM) ref DL. ............ -51 .9d8 
NR improvement Dolby 8/C .. ........................... ..... .. 10.7/18.6d8 
Overall noise chrome NR out (CCIR/ARM) rei DL ......... -56.4d8 
NR improv_ement Dol by 8/C ................................. ....... 9.9/16.5d8 
Overall n01se metal NR out (CCIR/AAM) ref DL. ........... -53.5d8 
NR improvement Dolby 8/C ....... .. ..................... ......... 8.9/17.9d8 
Modulation noise ferric broad/close 

ref 3kHz tone ...... .............................................. - 40.0/-37.7d8 
line input noise floor, gain m in ref Dl(CCIR/ARM) ...... -73.7d8 
line input noise floor ref 160mV/DL (CCIRJARM) .......... -72.9d8 
Spooling time (C90) ........... .............................. . ........ 1 min 35 sec 
Dynamic ranQe ferric/chrome/melal ............................ 76/77/76d8 
Noise reduction system ................................................. Dolby 8/C 
Ta�es used ................................... Maxell UD/8ASF CA llfTDK MA 
Typical retail price........ .. ....... ......... ................. .......... ..... £425 

OVERALL FREQUENCY RESPONSES 
at - 20dB ref Do/by level 
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L that might be awkward to interface in some 
other installations, although well worth trying 

T because of its HX Professional facility, built-in "" 
timer and other features. 1 
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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 a 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 
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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 s�t. 

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 
B & 0 dealer helped out with the second 
sample used for many of the measurements 
(thanks to Rex Radio). Their sample had been 
well used, and yet gave the good overall main 
measurements and charts shown here, which 
in a way is a useful test. The early sample fault 
caused all MOLs and saturation results to 
degrade by over 3dB throughout, but we could 
not find the cause. 

lt 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. 

Though at the· price we can no longer ·list this 
model as one of the best buys it is still highly 
recommended. lt employs some extremely ad
vanced technology, and is superb to use once you 
understand it. Very much a 'B & 0 person's 
machine', a model which further enhances the 
Danish company's prestige. 

'GENERAL DATA 
Replay azimuth deviation from average . ................ 6' 
line input sensitivity .................... 19mV (see review) 
Worst audible replay hum component ........ - 6 6dB (15 0Hz) 
Replay noise ferric CCIRIARM weighted (NR out) .... - 6 0.0dB 
Replay noise chrome position CCIR/ARM 

weighted (NR out). . .............. -63.8dB 
Replay amp clipping ref DL........ . + 15.5dB (see review) 
Max replay level for Dl .............. up to 1.8 5V (see review) 
Wow and flutter average (peak weighted DIN) ......... 0.07% 
Speed average . . . . . . . . . . . . . . . . . . . ......... 0% 
Meters under-read._ .............. _ . ......... 1dB on 8ms 
Overall 10kHz sat ferric UR ref DL ...... . .. _ . .. -61- 6.5dB 
Overall Dol by C 10kHz sat ferric UR ref DL.. . . -3.51-3.5dB 
Overall distortion ferric UR for 5% dist 

@315 Hz ref Dl ....... ...... _ ....... ... + 7.41+ 7.6dB 
Overall 10kHz sat chrome position UR ref Dl ..... -61- 5.5dB 
Overall Dolby C 10kHz sat chrome position UR 

ref DL . ............... .................. -3.5/-3dB 
Overall dist chrome position UR for 5% dist 

@ 315Hz ref DL. . . . . . . . . . . . . . . . . . . . + 7.61 + 6.6dB 
Overall 10kHz sat metal UR ref Dl . . . . . . . . . . ... -0.51-OdB 
Overall Dolby C 10kHz sat metal UR ref DL ..... + 2.51 + 2.5dB 
Overall distortion metal UR for 5% dist 

@ 315Hz ref DL .......................... + 6.81 + 6.0dB 
Overall noise ferric NR out (CCIRIARM) ref DL ....... -5 0.0dB 
NR improvement Dolby BIG . . ....... 10/19.0dB 
Overall noise chrome NR out (GCIR/ARM) ref DL.. . . - 57.0dB 
NR improvement Dolby BIG ..................... 9.2117.2dB 
Overall noise metal NR out (GGIRIARM) ref Dl. ..... -51.8dB 
NR improvement Dolby BIG ............. _ ...... 10.0118.6dB 
Modulation noise ferric broad/close ref 3kHz tone-3 81-31dB 
Modulation noise chrome broad/close ref 

3kHz tone . . . . . . . . . . . . . . ................ -3 51-3 2dB 
line input noise floor ref 16 0mV/DL (GGIRIARM) ...... _ .... -
Spooling time (G 9 0) ........ _ . . . . . . . . . . . . . ..... 1 m 4 0s · 

Dynamic range ferric/chrome/metal ............ 77.51 83/7 8dB 
Noise reduction system . . . . . . ... Dol by BIGIHX Professional 
Tapes used .............. BASF FSLH1/BASF GRSIIITDK MA 
Typical retail price ......... £67 5 when reviewed. now £650 

OVERALL FREQUENCY RESPONSES 
- 20d8, ref Do/by level 
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The Denon DR-M2 is clearly a 'budget' three
head deck, as it offers off-tape monitoring but 
is not cluttered with relatively rarely-used 
additional facilities. Encased partly in metal, 
partly in plastic, it is handsomely styled with 
almost all the tape deck functions behind a 
plastic membrane on the front panel. 

Record level faders are sideways-acting 
long-throw types, acting independently and 
very smoothly for left and right. They are 
complemented by a ganged short-throw replay 
gain fader which also controls headphone 
volume, a '14 in jack giving plenty of volume into 
all normal headphone types. Line in/out 
phonos are neatly countersunk on the back 
panel which also incorporates a remote 
control socket, the mains lead being a captive 
two-core type. 

Front panel buttons select MPX filter, Dolby 
B and C noise reduction, tape/source 
monitoring, cassette tape length (for operating 
the real-time tape counter) and switch.ing for 
the counter to indicate remaining time or 
normal numbers. The fluorescent bargraph
type meters read transients very accurately 
and they had a useful hold time allowing you to 
s e e  p e a k s  p rop e r l y  w i t h  a v e r a g e  
discrimination. The deck will not drop into 
record from playback, and the pause control 
cannot re-start a function, although you can 
transfer from play into spooling and back. 

Microphone inputs feed input amplifiers 
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with acceptable sensitivity and with re
asonably quiet circuitry. The line inputs were 
reasonably sensitive and no clipping problem 
was encountered, distortion being particularly 
low through to the monitoring circuits. Input 
noise was slightly higher than average, 
particularly with the faders well up. 

Replay azimuth was not very accurately set, 
which is a pity. Replay amp hiss levels 
measured very well, and hum levels were 
amazingly low although we noted a 24Hz 
component of noise at - 65.5dB which was 
odd. R e p l a y  r e s p o n s e s  were w e l l  in 
accordance with the new IEC curves and the 
clipping margin was excellent, the available 
maximum output levels being slightly higher 
than usual. Meter indication was marginally 
too high on the right channel. 

Maxell XLIS penned very good charts with 
just a slight boost at extreme HF - we were 
asked by the importers too use this tape rather 
than UD. Subjective quality throughout was 
excellent and well above average. LF MOL 
measured extremely well but the bias 
compromise was slightly on the high side, and 
so HF saturation was good rather than 
exceptional, unless Dolby C was switched in. 
Modulation noise was poorer than average, but 
background noise measurements were very 
consistent all the way through, with excellent 
noise reduction on Dolby C. 

BASF Chrome 11 worked particularly well 

with this deck g1vmg some superb sound 
quality provided the peak levels were watched 
carefully. Distortion was normal for the tape 
type and background noise measurements 
were all excellent. Maxell XL/IS generally 
sounded a little bright but the sound was 
exciting, and quality throughout was excellent. 
Responses on chrome and pseudochrome 
were all very good, chrome actually measuring 
a little better, particularly with noise reduction 
switched in. 

Maxell MX metal produced a slight positive 
Dolby error, so, whilst Dolby-out pen charts 
were very flat, some bass and EHF loss was 
seen. Distortion measurements were very good 
across the board, HF saturation results being 
incredible. Overall quality was superb and 
background noise measurements were all 
excellent. This machine was quite well aligned 
throughout and is clearly a credit to Denon, 
although we might ourselves have chosen to 
have slightly more bias for metal. 

Although wow and flutter measurements 
were all excellent, we thought we could hear 
slight flutter on piano once. Speed was 
superbly accurate and spooling time just 
marginally slow. Torque was slightly high and 
some juddering was noted, which could cause 
occasional momentary flutter. 

This deck has done remarkably well for an 
inexpensive three-head model, and Hayden 
Laboratories, now the importers of Denon, are 
to be congratulated. The DR-M2 has to be a 
Best Buy in its class, and is warmly 
recommended. We must particularly commend 
good metering and good sound quality with 
excellent ergonomics. 

GENERAL DATA 
Replay azimuth deviation from average ..... .................. ..... + 40" 
line input sensitivity... . ..... ................................ .......... ... 68mV 
Worst audible replay hum component .............. -72.2dB (100Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) ........ -56.3dB 
Replay noise chrome position CCIRIARM 

weighted (NR out). . .................. -59.2dB 
Replay amp clipping ref DL. ................................. .......... + 15.5dB 
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Speed average ....... ............ ............................ ......... ......... no error 
Meters under-read ................. ........ ................. ........... 1dB on 8ms 
Overall 10kHz sat ferric UR ref DL. ............. ........... -4.7/-4.3dB 
Overall Dol by C 10kHz sat ferric UR ref DL .............. -1.1/-1dB 
Overall MOL ferric UR for 5% dist @ 

315Hz ref DL.. . . . ..................... +8.4/ + 7.6dB 
Overall 10kHz sat, chrome position UR ref DL ..... -5.0/-5.0dB 
Overall 10kHz sat, Dol by C, chrome, UR ref DL .... -1.7/-1.8dB 
Overall MOL chrome UR for 5% dist @ 

315Hz ref DL. . .......................... ........... .............. + 5.21 + 4.5dB 
Overall 10kHz sat metal UR ref DL.. ........ .............. + 2.8/ + 2.2dB 
Overall 10kHz sat, Dol by C, metal UR ref DL .... + 6.21 +6.0dB 
Overall MOL metal UR for 5% dist @ 

315Hz ref DL. . ........ . .......................... .............. + 8.4/ + 7.9dB 
Overall noise ferric NR out (CCIR/ARM) ref DL ............. -49.7dB 
NR improvement Dolby B/C. .. ............ 10.3/19.5dB 
Overall noise chrome NR out (CCIR/ARM) ref DL. ......... -54.2dB 
NR improv.ement Dol by B/C ......................................... 10.0/18.2dB 
Overall n01se metal NR out (CCIR/ARM) ref DL. ............ -50.4dB 
NR improvement Dolby B/C ......................................... 10.3/19.5dB 
Modulation noise ferric broad/close 

ref 3kHz tone ..................................................... -34.51-32.1dB 
line input noise floor, gain m in ref DL(CCIRIARM) ...... -75.7dB 
line input noise floor ref 160mV/DL (CCIR/ARM) .......... -72.5dB 
Spooling time (C90) ..................................................... 2 m in 00 sec 
Dynamic ranQe ferric/chrome/metal ............ .............. 77/77/78dB 
No1se reduction s�·stem ................................................. Dolby B/C 
Tapes used .......... ....... ... .... Maxell XL-IS/BASF CR-11/Maxell MX 
Typical retail price .. . ............... ................................... ....... ... £200 

OVERALL FREQUENCY RESPONSES 
at - 20d8 ref Do/by level, MPX filter of 
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This top-of-the-range deck from Dual has both 
Dolby B and C noise reductions systems, 
offers two tape speeds and incorporates a 
combination head which allows off-tape moni
toring. Phono line inputs and outputs on the 
rear panel are complemented by a five-pole 
DIN socket to normal DIN specification, with 
an additional DIN socket giving an off-tape 
monitoring signal. Separate friction-locked 
rotary record level controls are provided for 
line/DIN and mic inputs, thus allowing mixing 
if required. 

A series of push buttons select tape or 
source monitoring, 9.5 or 4.8 cm/sec tape 
speed, repeat function, auto-space (assisting 
music search), fade edit (switching on, and 
level up and down, allowing re-recording over 
an existing one with fade), counter set, 
memory and reset (digital counter). Rotary 
switches select tape ty pe (medium/high bias 
ferric, chrome/pseudochrome, ferrichrome and 
metal), Dolby off/8/C, and remote mains timer 
play /record. 

The deck itself is open at the front, a cover 
coming over the heads to protect them when 
the mains is off. Cassette loading is both 
simple and rather cunning. Metering is pro
vided with two VU meters which under read 
badly, but are complemented by four mono 
LED peak indicators. These peak LEDs are 
fast, but indicate the equalised head signal. 
The first review sample was so badly aligned 

that we requested a second one, properly set 
up -the original sample had grotesque Dolby 
errors of up to 4dB! 

Deck functions allow y ou to move straight 
from play into wind and back, pause stopped 
but did not restart. lt is also possible to go 
from play into rewind, starting programme 
search, but with much clanking, all operations 
being fairly slow and noisy. To enable source 
monitoring, record and pause also have to be 
selected, which is annoying. 

The microphone inputs ('14" mono jacks) 
were rather insensitive, and slightly noisy, 
whilst the DIN input was a little noisy too, and 
a little insensitive. (The effective input 
impedance was too low, thus attenuating the 
DIN source level too much). The line inputs 
were fairly sensitive, but slightly hissier than 
average for a Dolby C deck, no clipping 
problem being noted though. Output levels 
were average and not adjustable, headphones 
being driven from a '14" stereo jack. All 
headphone ty pes were on the loud side using 
this output. Replay azimuth was very accur
ately set, head and guide heights being fairly 
accurate. Very slight hum was noted on the 
right channel on replay, but hiss levels were 
low. Replay amp distortion was reasonable at 
all normal levels, but increased over quite a 
range up to the clipping point, which was at a 
very high level. 

Maxell UDXL I ferric produced excellent 

MOLs, but poor saturation results, although 
Dolby C improved the latter to acceptability. 
Overall noise was slightly high, but both Dolby 
Band C gave good improvements. Modulation 
noise was minimal, and frequency responses 
without Dolby very good, although Dolby C 
caused a slight high frequency loss on the left, 
and a marked one on the right. Subjective 
quality was very good indeed throughout the 
test programme, XL IS showing a slight high 
frequency lift, whilst UDXL I did produce a 
predictable HF loss. 

Maxell XL liS pseudochrome gave accept
able MOLs and high frequency saturation, the 
saturation results improving to good with 
Dolby C. Overall noise measurements were all 
quite satisfactory, modulation noise being low. 
Frequency responses measured well through
out. Although the slight very low frequency 
loss was mildly criticised subjectively, quality 
throughout was thought excellent and well 
above average up to moderate peak levels, 
higher ones probably being restricted by the 
MOL capability of the tape. 

Fuji Metal gave good MOLs and very good 
high frequency saturation levels, overall noise 
measurements being average throughout. Re
sponses were smooth but a little up at high 
frequencies. Tape-to-head stability was 
criticised, on the metal tape, but was 
acceptable on the other ty pes. The chrome 11 
position Dolby calibration was clearly 
optimised between chrome 11 and pseudo
chrome cassettes, which might be useful. The 
Dolby C circuits gave no dy namic distortion 
problems on speech, but Fren.ch horn showed 
up some distortion here, the circuits being 
considered slightly better than average. 

Wow and flutter measured reasonably well 
at normal speed, and superbly well at double 
speed (performance at 9.5 cm/sec being very 
good throughout). Speed was marginally slow 
and spooling times very slow, with back 
tension slightly high, but otherwise tensions 
were satisfactory. 

I liked this machine very much, and it offers 
some excellent facilities and sound quality for 
its price, but whilst I am delighted to give a 
European machine a best buy, I must advise 
extreme caution in purchase, and you should 
check your sample for Dolby record calibration 
accuracy. 

GENERAL DATA 
Replay azimuth deviation from average .................. 4 • 
Line input sensitivity ............................... SO m V 
Worst audible replay hum component ........ -64dB (15 0Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) .... -5 8.8dB 
Replay noise chrome position CCIR/ARM 

weighted (NR out)......... . ....... -6 2.0dB 
Replay amp clipping rei DL. .. .... + 13.0/ + 17.0 (see review) 
Max replay level tor DL....... . ................. 515mV 
Wow and flutter average (peak weighted DIN) .......... 0.1% 
Speed average . . . . . . . . .................. -0.5% 
Meters under-read ............... 7dB on 64ms 2 5dB on Sms 
Overall 10kHz sat ferric UR ref.DL... . . . . . .. -8.5/-9dB 
Overall Dol by C 10kHz sat ferric UR rei DL ....... -6.5/-7dB 
Overall distortion ferric UR for 5% dist 

@ 315 Hz ret DL .......................... + 7.61+ 7.6dB 
Overall 10kHz sat chrome position UR rei DL ... -6.5/-6.5dB 
Overall Dol by C 10kHz sat chrome position UR 

rei DL .................................... -4.5/-5dB 
Overall dist chrome position UR for 5% dist 

@315Hz rei DL .......................... +5.0/+4.6dB 
Overall 10kHz sat metal UR rei DL. .................. 0/ 0dB 
Overall Dolby C 10kHz sat metal UR rei DL ........ + 21 + 2dB 
Overall distortion metal UR tor 5% dist 

· 

@315Hz rei DL .......................... + 7.0/+6.8dB 
Overall noise ferric NR out (CCIR/ARM) rei DL ....... -5 0.0dB 
NR improvement Dolby B/C ..................... 9.8/18.4dB 
Overall noise chrome NR out (CCIR/ARM) rei DL ..... -53.2dB 
NR improvement Dolby B/C ..................... 9.8/17.2dB 
Overall noise metal NR out (CCIR/ARM) rei DL ...... -51.6dB 
NR improvement Dolby B/C .................... 10.0/18.0dB 
Modulation noise ferric broad/close rei 3kHz tone-43/-3 5dB 
Modulation noise chrome broad/close rei 

3kHz tone. . . . . . . . . . . . . . . . . . . . . . . . . . ... -4 2/-3 8dB 
Line input noise floor rei 16 0mV/DL (CCIR/ARM) ..... -7 6.8dB 
Spooling time (COO). . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2m 3 5s · 

Dynamic range ferric/chrome/metal .............. 7 6/ 7 6/ 7 8dB 
Noise reduction system ........................ Dol by B/C 
Tapes used ........ Maxell UDXL 1/Maxell UDXL IIS/Fuji Metal 
Typical retail price ......... £280 when reviewed. now £325 

OVERALL FREQUENCY RESPONSES 
- 20d8. ref Do/by level 
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This front loading deck incorporates both 
Dolby 8 and Dolby C noise reduction making 
use of Hitachi's combined new 8/C micro chip. 
Having just basic functions, the D-E44 is fairly 
compact. But as well as the usual pairs of 
phono sockets for line input and output, the 
rear panel also carries a ganged output level 
preset, and a DIN remote-control socket is 
fitted. 

The %" stereo headphone jack delivers a 
fixed level, about the right volume for low 
impedance headphone models, but high im
pedance ones will be too quiet. 

A large friction-locked rotary control is fitted 
for record level, along with switching for 
line/mic inputs. Pushbuttons select cassette 
tape types 1, 2 and 4 (well labelled), Dolby 
on/off, Dolby B or C, and tape counter reset. A 
three-position s w i t c h  selects r e m o t e  
play /record start. 

Deck functions all worked well, being 
solonoid operated, and permit transfer from 
play into wind and back, dropping into record 
but not out. The pause control can be used for 
stopping but not for restarting a function, and 
a record mute button is provided. Whilst the 
machine is extremely well laid out and pre
sented, it is obviously made to a price - for 
example the phonos and replay presets are 
board-mounted, and thus rather floppy. 

Metering is by extremely fast acting LED 
bargraph indicators, but these offer only 12 
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indicated levels unfortunately. The microphone 
inputs(%" mono jacks) did not have sufficient 
gain, and input noise was only fair, and in 
using Dolby C slight transient distortion was 
noted in the crosstalk. The line inputs were 
fairly sensitive and no clipping problem was 
noted, although the input circuitry was slightly 
noisier than usual, thus limiting the Dolby C 
noise improvement . 

Replay azimuth was extremely accurate, but 
the replay tape guide was set a little high. 
Head penetration into the tape was perhaps 
slightly insufficient, being at the extreme of its 
tolerance. Replay noise without Dolby meas
ured very well, but Dolby C improvement was 
not quite sufficient. Replay distortion and 
clipping margins were excellent, showing the 
new Hitachi chip to be very good here. Output 
level for Dolby level was average and from a 
fairly low source impedance. A non-switchable 
MPX filter is built in, incidentially. 

Hitachi ER ferric tape gave good MOLs at 
low frequencies and acceptable high fre
quency saturations for the tape type. Overall, 
the pen charts showed a very smooth HF re
sponse throughout, but low frequency 
variations (including bass 'woodles') were 
slightly more noticeable than usual, but not 
really severe. Overall noise was good without 
Dolby, the noise reduction improvement also 
being good. Subjective quality was very good 
indeed up to a fairly high recorded level, above 

which distortion set in rather rapidly. But this 
is not a problem with Dolby C, since y ou 
needn't record at a very high level for good 
dy namic range. Modulation noise was low, but 
stability was only fairly good. 

Hitachi EX (pseudochrome) penned ex
tremely good charts without Dolby, and only a 
slight presence droop was noted with Dolby C, 
which is a good result. Low frequency MOLs 
measured badly, but high frequency saturation 
results were good. Some head saturation was 
noted on the lab charts, and the reproduced 
quality of loud levels was severely criticised. 
Overall noise was very good without noise 
reduction, but the input noise clearly affected 
the maximum improvement with Dolby C, 
which was only averaging 17dB. Modulation 
noise however was low. Dolby C action in 
general showed far less transient problems 
than usual, so Dol by have clearly fixed some of 
the early troubles. 

Maxell MX metal gave acceptable MOLs and 
good saturations for a two head deck. The pen 
charts showed a slight drop at high frequen
cies which was a little emphasised with noise 
reduction. But this was not disturbing subjec
tively, a slight presence droop receiving only 
very mild comment. Overall noise was average, 
with 18dB improvement given by Dolby C. 

Wow and flutter measured well, and was not 
a problem subjectively. Speed was just over 
1% fast, whilst spooling was slightly faster 
than average. Play tensions were slightly jerky. 
This machine can give some very good overall 
quality if the recording levels are watched 
carefully particularly on ferric and metal, but 
could not find out why pseudochrome required 
a low level. This is not too serious though with 
Dolby C. The meters were very fast and this 
helps matters. . 

The machine was liked ergonomically and 
considering that the Dolby C circuits worked 
well, this model seems a reasonably good buy, 
but Hitachi really must look into their record 
electronics/record head saturation problems. 
A recommendable Dolby C budget model. 

GENERAL DATA 
Replay azimuth deviation from average ................. . I' 
Line input sensitivity . . . . . . . . . . . . . . . . . . .......... 90mV 
Worst audible replay hum'•component ......... -6 3d8 ( 50Hz) 
Replay noise ferric CCIRIARM weighted (NR out) .... -59.6d8 
Replay noise chrome position CCIR/ARM 

weighted (NR out) .......... ... ............... -6 2.6dB 
Replay amp clipping ref DL ................ ...... + 1 6.5d8 
Max replay level for DL. . . . . . . . . . . . . . . . . . . . . .... 500mV 
Wow and flutter average (peak weighted DIN) ......... 0.10% 
Speed average. . . . . . . . . . . . . . . . . . . . . . . . .... + 1.2% 
Meters under-read. . . . . . . . . . . . . . . . . . . . . . ... OdB on Sms 
Overall 10kHz sal ferric UR ref DL.. . ........ -71-6d8 
Overall Dol by C 10kHz sat ferric UR rei DL.. . ... -41-3d8 
Overall distortion ferric UR for 5% dist 

@ 31 5 Hz ref DL. ........ ............... . .  + 6.41 + 5.6dB 
Overall 10kHz sal chrome position UR ref DL ..... -51-5.5d8 
Overall Dolby C 10kHz sat chrome position UR 

ref DL........................ . . . .... -2.5/- 2.5dB 
Overall dist chrome position UR for 5% dist 

@31 5Hz ref DL ..................... ..... + 2. 61+1.8dB 
Overall 10kHz sal metal UR ref DL. . ... + 0.51+ OdB 
Overall Dolby C 10kHz sat metal UR ref DL. . .. + 41 + 3.5dB 
Overall distortion metal UR for 5% dist 

@ 31 5Hz ref DL. . . . . . . . . . . . . . . . ..... + 5.41 + 4.2dB 
Overall noise ferric NR out (CCIRIARM) ref DL .. ..... -51.0dB 
NR improvement Dolby BIC...... .... . . . . . 10.2/1 8.6dB 
Overall noise chrome NR out (CCIR/ARM) ref DL .. ... -5 4.8dB 
NR improvement Dolby BIC ... ............ . .. .. 9.811 7.0dB 
Overall noise metal NR out (CCIR/ARM) ref DL .. .... -5 2.6dB 
NR improvement Dol by 8/C .. .................. 10.011 8.2dB 
Modulation noise ferric broad/close ref 3kHz tone . 
Modulation noise chrome broad/close ref 

3kHz tone . . . . . . . . . . . . . . . . . ... -391- 3 6dB 
Line input noise floor ref 1 60mVIDL(CCIRIARM) ..... -7 4.8d8 
Spooling time (C90) ...... ......................... 1m 41s 
Dynamic ran9e ferric/chrome/metal . . ......... 7 6.51 7 51 7 7dB 
Noise reductiOn system ..................... ... Dol by 8/C 
Taoe• used.... . Hitachi ER/Hitachi EX/Ma•ell MX 
Typical retail price ....... .......... ........ £135 when rev1ewed, now £1 25 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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Hitachi have had considerable success with 
their Automatic Tape Response System 
(' ATRS' ) in previous models, and this time they 
again have a winner. A three head (combin
ation head) deck, the D2200M includes Dolby B 
and C noise reduction, and has just line in/out 
phonos and a remote control socket on the 
rear panel, with all operating controls on the 
front. Metering employs a fluorescent 
bargraph display which indicates peaks very 
accurately with good discrimination, and up to 
+ 8dB. High frequency peak lights are also 

included, which is excellent. • 

A friction-locked rotary record level control 
is complemented by a ganged replay gain 
control, which affects headphones level. The 
'14" stereo jack provides ample volume for all 
normal headphone types. Two counters 
provide indications of tape position (with 
reset), and of elapsed time. Push buttons select 
Dolby on/off, BIG, MPX on on/off, tape/source 
monitoring line/mic input, tape types 1 to 4 
(well labelled), 'ATRS' tuning and fixed pre-set 
calibration. A three-position switch selects 
remote timer play/record. Auto memory rewind 
switching is also useful. 

Tape deck functions are slightly slow in 
action but smooth (the controls are of the 
finger-touch type), and allow direct transfer 
from play into wind and back, and dropping 
into record. The pause stops tape movement 
but does not restart it. Cassette insertion was 
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simple and the ergonomics liked. Lights indi
cate each main function as it is selected. 

The microphone inputs ('/•" mono jacks) 
have insufficient gain, and are slightly noisy, 
although otherwise satisfactory. The line 
inputs have average sensitivity, no clipping 
problems, and a low input noise level. Output 
levels were just a little lower than usual, but 
the source impedance was also low, which is 
good. 

Replay azimuth was in error (which will be 
noticeable on pre-recorded cassettes). 
Head/guide heights were reasonably accurate 
though. Replay amplifier noise measured very 
well, but marginal hum was noted at 150Hz 
with replay gain well up. Replay amp distortion 
and clipping performances were excellent. 

'ATRS' calibration was used for setting all 
tape types in the tests. Hitachi SR ferric gave 
phenomenal low frequency MOLs and high fre
quency saturations, and whilst overall noise 
was a little hissier than usual, noise reductions 
achieved were good. Responses without Dolby 
were excellent, altt)ough with Dolby C, the 
right channel was slightly up at high fre
quencies, and some bass 'woodles' were noted 
throughout. Modulation noise measured ex
tremely well, and sound quality was rated 
superb virtually throughout, the Dolby C 
circuits also being better than usual. 

Hitachi SX pseudochrome gave good MOLs 
and saturation results, but was clearly not up 

to the fantastic ferric performance. Overall 
noise measured well with very good noise 
reduction on 8, and fair with C. Responses 
were very good, but again showing bass 
'woodles', and the right track slightly up at high 
frequencies. Modulation noise was good. Sub
jective quality was excellent, but the tape 
could not stand the highest levels as well as 
the ferric could. Stereo positioning was 
excellent throughout. 

Maxell MX metal gave good low frequency 
MOLs, and phenomenal high frequency satur
ations! Pen charts were very good throughout, 
but showed the same bass 'woodles' again. 
Overall sound quality was rated superb 
throughout, and clearly better than metal on 
most decks. Whilst low frequency performance 
was bettered by the astonishing ferric, the high 
frequency end was fantastic - very open and 
clean. Overall noise was average, with 
reasonable Dolby improvement. 

The wow and flutter performance wa.s again 
phenomenal, one of the finest ever. Actual 
speed was only marginally fast, and spooling 
was reasonably fast. Tensions were well
controlled, being retained in the stop mode. 

We all liked this machine very much indeed 
since it not only worked extremely well, but 
produced some phenomenally good sound 
quality. Its price is very reasonable indeed for 
its performance, and it is very strongly 
recommended as a best buy. 

GENERAL DATA 
Replay azimuth deviation from average ................. 39" 
L ine input sensitivity .............................. 110 mV 
Worst audible replay hum component. ....... -65dB (150 Hz) 
Replay noise ferric GGIR/ARM weighted (NR out) .... -61.2dB 
Replay noise chrome position GGIR/ARM 

weighted (NR out)................ . .. -64.2dB 
Replay amp clipping ref DL. . . . . . ............. + 15.5dB 
Max replay level for DL. . . . . . . . . .  ·. . . . . . . . . . ... 47 5mV 
Wow and flutter average (peak weighted DIN) ......... 0.0 4% 
Speed average. . . . . . . . . . . . . ....... + 0.5% 
Meters under-read ............................ 1dB on Bms 
Overall 10kHz sat ferric UR ref DL ............. -1.5/-0.5dB 
Overall Dolby G 10kHz sat ferric UR ref DL. ...... + 2/ + 3.5dB 
Overall distortion ferric UR for 5% dist 

@315 Hz ref DL ....... , .................. +8.61+8.2dB 
Overall 10kHz sat chrome position UR ref DL. . . -31-2dB 
Overall Dolby G 10kHz sat chrome position UR 

ref DL ..................................... + 11+ 2dB 
Overall dist chrome position UR for 5% dist 

@ 315Hz ref DL. ......................... + 6.61 + 5.8 dB 
Overall 10kHz sat metal UR ref DL. . . . . . . . . . + 21 + 3dB 
Overall Dol by G 10kHz sat metal UR ref DL ....... + 6.5/ +?dB 
Overall distortion metal UR for 5% dist 

@ 315Hz ref DL ............................ + 7.617.4dB 
Overall noise ferric NR out (GGIRIARM) ref DL. ... -48.4dB 
NR improvement Dolby BIC .................... 10.8 118.0 dB 
Overall noise chrome NR out (GGIR/ARM) ref DL ..... -52.4dB 
NR improvement Dolby BIG .................... 10.8 /17.4dB 
Overall noise metal NR out (GGIRIARM) ref DL... . -50.6dB 
NR improvement Dolby B/G .................... 10.8 /17.8 dB 
Modulation noise ferric broad/close ref 3kHz tone-411-37 dB 
Modulation noise chrome broad/close ref 

3kHz tone ................................ -411-36dB 
L ine input noise floor rei 160 mV/DL(GGIRIARM) ..... -8 1.2dB 
Spoofing time (G90 ). . . . . . . . . . . . . . . ......... 1 m 33s 
Dynamic range ferric/chrome/metal. . ....... 7 7 17 7.517 7.5dB 
Noise reduction system. . . . . . . . . . . . . . . . . . . . . . . Dolby BIG 
Ta�es used ............... Hila� SRII·:!!!achi SX/Maxell M)\_ 
Typical retail price . £330 when rev1ewed, now £350 

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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Very modestly priced, the JVC KV-228 does 
incorporate both B and C Dolby n.oise 
reduction systems and is completely encased 
in metal. In other respects, this two-head deck 
is very basic. Line in/out phono sockets are 
clusted together on the rear, and the mains 
lead is, as usual, a two-core captive one. Two 
separate rotary record-level controls are 
provided for left and right inputs, and as these 
are spaced apart horizontally, they were easy 
to use, but difficult to bring up precisely 
together. 

Lever switches are provided to select ferric, 
chrome and metal cassette tape types and 
noise reduction. 

Meters consist of two rows of only five 
indicators per channel, thus having very poor 
discrimination, although peak levels were very 
accurately indicated if they fell within a 
segment. The only other front panel control, 
apart from deck functions, is the mechanical 
counter reset button.  Despite JVC' s  
description 'logic control', it was not possible 
to transfer from play into wind, although you 
could go from wind to play. However, the 
pause control does stop and restart play or 
record. Deck controls were found slightly 
clunky in operation. 

Microphone inputs (%in mono jacks) were 
reasonably sensitive and were quite quiet, 
although the response was slightly muffled 
from medium impedance microphones. The 

line inputs were slightly less sensitive than 
average, but no clipping problem was noted, 
the input noise floor being very low, most 
commendable for a budget deck. The %in 
headphone socket gave too much level for low 
impedance headphones and high impedance 
types were still slightly too loud. A Dolby-level 
test tape lit up the + 3dB segment on the 
meters but there is only one indicator step 
above this (3dB higher) and so the meter 
encourages you to under-record, unfortun
ately. I would have liked at least one more 
segment, perhaps 3dB higher still. 

Replay azimuth was extremely accurately 
set, and head heights and penetration were all 
good, but one guide was slightly low. The 
replay amplifier clipping margin was poor, 
clipping occuring at only 9dB above Dolby 
level. Replay amplifier hiss levels were all very 
good indeed. A very slight hum on the right 
channel might just be noticed under some 
circumstances, but is not serious. The 
available audio output level was marginally on 
the low side, which is puzzling because of the 
poor clipping point. Replay responses were 
quite satisfactory. 

Maxell UD gave very good LF and mid
frequency MOLs, but HF saturations were 
perhaps a little poorer than they should have 
been. Overall noise measurements were all 
very good indeed, nearly 20dB noise reduction 
being given with Dolby C. The responses show 

HF to be 2dB down at 10kHz without Dol by, an GENERAL DATA 

error which is considerably exaggerated with R_eplay azimuth deviation from average ...... ............. .... .......... o• 
Dolby, showing the bias to be set rather too ���dt"f�JitT���t���tylium.ciiiTi.P'o�e�i··.· .... ·.:: ...... :::·s9.:id8�gg�� 
high. Overall subjective quality was liked Replay noise ferric bCIR/ARM weighted (NR out) ........ -57.6d� 
throu hout althou h the lack of HF and ten- Replay noise chrome position CCIRIARM g , g , weighted (NR out) . ................. ..................................... -61.6dB 
dency to HF compression, were criticised. Replay amp clipping ref DL ...... ........ ......... ......... ........ .... + 9dB 
Quite obviously, a very small adjustment of Max replay level for DL. ............. .. .. _ .............. ...... ........... ........ o.�v 

. . d 'd 
Wow and flutter average (peak we1ghted DIN) .. ................ 0.13 Vo b1as could have Improve matters cons1 er- Speed average ............... ...... ......... .......... .......... .............. +0.5% 

ably. However, modulation noise was very Meters under-read .... . ....... ......... ....... ....................... 3dB on Bms 
Overall 10kHz sat fernc UR ref DL. ..................... ... -7.6/-6.3dB poor. ' Overall Dol by c 10kHz sat ferric UR ref DL ........ ... -4.7/-4.0dB 

BASF Chrome 11 gave a very marked negative Overall MOL ferric UR for 5% dist@ 
Dol by error and produced a very muffled sound 315Hz ref DL.. ... .................... ... ............... .... 

· 
....... + 7.01 + 7.0dB 

Overall 10kHz sat, chrome pos1t1on UR ref DL. .... -4.7/-4.5dB 
quality. Maxell XLII gave quite good MOLs, and Overall 10kHz sat, Dol by C, chr�me, UR ref DL .... -2.0/-1.4dB 
HF saturations were reasonable. Responses Overall MOL chrome UR for 5 v. d1st@ 
were much better, but the extreme HF was still ov����������aimei.ailiRrei'ol: ::::::::::::::::::::�6:��6�� 
slightly down especially on the right channel. Overall 10kHz sat, Dol by c, metal_ UR ref DL. ........ +3.9/+4.0dB 
Background 

'
noise measurements were all 

ov;���z��f
L

DT�t� � 
.. �� f�.

r ���� -�-
�
-
st �... ..... +8.71 + BBdB 

excellent, and overall quality was quite Ove.rall noise ferric NR out(CCIRIARM) ref DL. ............ -51.0dB 
reasonable throughout although the highest NR Improvement Dol by B/C ......................................... 10.6/19.5dB 

. . ' . Overall n01se chrome NR out (CCIR/ARM) ref DL. ......... -53.7dB levels were JUSt slightly gntty, so you should NR improv_ement Dol by B/C ..................... ................... 10.3/19.3dB 
lower the recording level a little here. Overall no1se metal NR out (CCIR/ARM) ref DL ............. -52.8dB 

Maxell MX metal gave very good LF MOLs, ��ct'31�;r;���rst
e����fc 8��aiiiciose. ............ .. 10 0118.5d8 

especially for a two head deck, and 3.15kHz ref 3kHz tone ................ _. ........... ............... ......... -36.1/-26.6dB 
performance was also good. H F saturations 

Lme mput n01se floor, gam m1n ref DL(CCIR/ARM) ...... -81.7dB 
. , Lme mput no1se floor ref 160mV/DL(CCIRIARM) .......... -78.2dB 

were excellent, thus showmg a good b1as and Spooling time(C90� ............. .................... .................. 2 min 25 sec 
equalisation compromise. lt is ironical that the Dynamic ran9e fernc/chrome/metal ............................ 74/77/79dB 

f . I 1. . b 
No1se reduct1on system ..................................... Dolby B(ANRS)/C LF per ormance IS acta I y 1m1ted y replay Tapes used ... ......... .......... ...... Maxell UD/Maxell XLII/Maxell MX' 

clipping! Overall noise measurements were Typical retail price ......................... .................................... ...... £80 
excellent, as were responses to 15kHz. The 
subjective quality was also described as 
excellent and no problem was noted at all, 

OVERALL FREQUENCY RESPONSES 
at - 20dB ref Do/by level 

which is amazing for a budget deck. 
Wow and flutter performance measured a 

little worse than average, but still good for the 
price - slight wow was heard once or twice on 
piano, but this was marginal. Speed was 
slightly fast but spooling time rather slow. The T 
torque was about right and there was only mild "" 
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L 
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juddering. 1 
This deck was capable of giving some " ., 1oo •w ""' 

excellent overall sound quality and after much Maxell UD feme, Do/by off 
1k " 5k 10k 20k 

thought and discussion I think it well deserves 

R a 'Best Buy' as it is such remarkable value for 
money. JVC need to pay a little more attention, 
though, to bias setting, particularly on the 
ferric position, but expensive ferries including 
BASF LH Super /, Maxell XLIS, or TDK AD-X, 

T together with, say, Maxell XLI IS for the chrome ,., 
position, would have given a better perfor- 1 

" 
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A--1 ' r ��= ., I If mance. But these are all rather expensive, and 10 so "' 200 ""' 1k " 5k lOk 20k 

this is a budget deck, so you may want to ask Maxe/1 XLII, Do/by C in 
your dealer to tweak the bias for you. I rather 
liked this little workhorse, and it should do 
extremely well. Strongly recommended. 
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Marantz's latest budget deck, the metal-cased 
SD-320 includes Dolby 8 and C noise 
reduction, but otherwise is fairly basic. Line 
in/out phonos are on the rear panel as usual. 
The two-core mains lead is separate, mating 
with a standard miniature IEC socket. 

On the front, two vertical-acting record-level 
faders are provided for left and right channels. 
These worked smoothly, although tracking 
between the two channels was not good. Push 
buttons or switches select mic or line input, 
Dol by B,C or off, and normal, chrome or metal 
tape types (no IEC numbers). Deck function 
buttons were found very 'clanky', but do permit 
dropping into record from playback. 'Pause' 
stops and re-starts play or record. A record 
mute button is provided, a considerable dis
tance away from the deck controls. 

lt is possible to use this deck with an 
external timer by depressing record and play 
when mains is off, so that when mains comes 
through again the deck goes to record. How
ever, when the mains is cut off, the machine 
stops leaving the idler and capstan in contact 
with the tape, which is very bad, unless the 
tape has already reached its end stop. 

Metering is by LED bargraphs with limited 
resolution, but reading very accurately, a 
commendable feature. 

Microphone inputs, on v. in jacks, had plenty 
of gain, but were hissier than average, al
though sound quality was good. The line 

inputs were quite sensitive, and no clipping 
problem was noted. The input circuits were 
very quiet, even with the volume control up. 

Replay azimuth was quite badly mis-set, al
though head and guide heights were reason
able. Replay amplifier hiss measured well 
throughout, but hum levels were poor, particu
larly on the right channel. The clipping margin 
was quite reasonable and output levels were 
normal. Replay responses were quite accurate. 

TDK D was supplied by Marantz and was 
found a little up at HF. The left channel HF 
saturations were average for the tape type, 
whilst LF MOL was slightly worse on the left 
than on the right. Both channels seemed 
normal for the tape type, overall noise levels 
being quite good throughout, the response 
extending particularly on the right. Sound 
quality was reasonable, but HF compression 
was heard. Modulation noise was fairly poor. 

BASF Chrome 11 penned acceptable 
response charts throughout and gave some 
reasonable overall sound quality, provided we 
were careful with recording level, background 
noise levels always being very good. The left 
channel LF MOL and HF saturation measure
ments were a little poor, .but the right was 
consistantly better, and acceptable. The usual 
nagative Dolby error was noted. TDK SA gave 
very good overall sound quality throughout, 
with less distortion, other than HF compres
sion again being noted on the left. Responses 

were quite reasonable on the right channel. 
TDK MA metal was a little underbiased, and 

the MOLs were slightly disappointing, and HF 
saturations were superb, particularly on the 
right. With Dol by C in the right channel HF sat
uration remarkably reached + 5dB, which just 
about hit the gong (this probably would break a 
wine glass - Memorex please note!). Overall 
sound quality was thought very good, although 
LF MOL was queried. Tape/head contact was 
also queried on pink noise. 

Wow and flutter measured acceptably well 
by today's standards, but some wow was 
noted on piano. Speed was a little on the fast 
side, which could annoy musicians, whilst 
spooling time was slightly slow. Torque was 
average, but quite a lot of juddering was noted, 
which would explain the audible wow. 

Although this machine is very inexpensive, I 
feel that the hum levels and wow performance 
should have been better. Overall performance 
on ferric and metal was very good for a budget 
deck, but the chrome position was only 
adequate. The ergonomics were good and the 
machine is a good buy, provided that you are 
not worried about the hum, and it most 
certainly deserves a recommendation. 

GENERAL DATA 
Replay azimuth deviation from average....... ................... + 45• 
line input sensitivity .............................................................. eomv 
Worst audible replay hum component. ............... -60.8dB (50Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) ........... -57dS 
Replay noise chrome position CCIRJARM 

weighted (NR out) ......................................................... -61.8dB 
Replay amp clipping ref DL. ............................................... + 13dB 

���::������r:� ����a��·�;;��·k·���ii·t,;�d·oit:ii:::::::::::::::::::o:i�·�: 
Speed average........ ...... .. . ............. ...... ................. . .. -0.7% 
Meters under-read ........................................................ OdB on Sms 
Overall 1OkHz sat ferric UR ref DL. ......................... -5.8/-5.5dB 
Overall Dolby C 10kHz sat ferric UR ref DL. ........... - 3.01- 2.7dB 
Overall MOL ferric UR for 5% dist @ 

315Hz ref DL. ......................................................... + 4.31 + 4. ?dB 
Overall 10kHz sat, chrome position UR ref DL ..... -5.61-4.1dB 
Overall 10kHz sat, Dolby C, chrome, UR ref DL. .... -2.41-1.3dB 
Overall MOL chrome UR for 5% dist @ 

315Hz ref DL. ...... ........ ......... ........ ...................... + 3.11 + 4.1dB 
Overall 10kHz sat metal UR ref DL. ................... .. + 1.4/ + 2.1dB 
Overall 10kHz sat, Dol by C, metal UR ref DL. ........ + 4.51 + 5.0dB 
Overall MOL metal UR for 5% dist @ 

315Hz ref DL. ...... ................................. ............... + 5.91 + 6.7dB 
Overall noise ferric NR out (CCIRIARM) ref DL ............. - 48.5dB 
NR improvement Dol by BIG ..... ......... ......................... 10.4/19.1dB 
Overall noise chrome NR out (CCIRIARM) ref DL. ......... -54.3dB 
NR improvement Dol by BIC ......................................... 10.4119.3dB 
Overall n01se metal NR out (CCIR/ARM) ref DL ............ -51.6dB 
NR improvement Dol by BIC ........................................... 9.5118.5dB 
Modulation noise fernc broad/close 

ref 3kHz tone ............... ................ ... ........... ... - 37.71 -30.5dB 
line input noise floor, gain m in ref DL (CCIRIARM) ...... - 83.4dB 
line input noise floor ref 160mV/DL(CCIRJARM) .......... - 72.5dB 
Spoofing time (C90) ..................................................... 2 m in 15 sec. 
Dynamic ranQe ferric/chromelmetal ............................ 71176176dB 
Noise reduction system ................................................. Dolby BIC 
Tapes used ......................................... TDK DIBASF CR 11/TDK MA 
Typical retail price ....... ........................... ............ .................... £95 

OVERALL FREQUENCY RESPONSES 
at - 20dB ref Do/by level 
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This reasonably priced deck from NAD incor
porates both Dolby B and Dolby C noise 
reduction sy stems. Both phono line input and 
output sockets and a five-pole DIN input! 
output socket are fitted on the rear panel. 
Separate rotary record level controls are fitted 
for left and right channels - a concentric one 
would have been preferred. A three-positioned 
tape selector switches ferric/chrome/metal, 
the positions also being marked with lEG 
numbering - an excellent point - with 
another switch selecting Dol by off, Band C. A 
pushbutton switches the MPX filter on or off 
and a centre-indented rotary control adjusts 
bias. The tape counter is a mechanical type 
with zeroing button. 

Metering is with a row of miniature lamps in 
a bargraph display,  having only fair 
discrimination, but reading transients very 
accurately . The maximum level that can be 
indicated is rather low though. 

Deck functions include transfer from play 
into wind and back. Holding the 'wind' key 
depressed gives cueing, which is excellent. 
The pause control stops and re-starts tape 
movement. Only the record button need be 
pressed to start recording. This deck was 
much liked ergonomically, being very simple. 
The cassette compartment is open, with a 
cover supplied. 

The microphone inputs(%" mono jacks) had 
adequate gain and the amplifiers were 

REVISED AND REPRINTED 

extremely quiet (excellent). The DIN input 
circuitry was superbly designed with almost no 
trace of noise, even when Dolby C was used. 
The line inputs had average sensitivity (imped
ance being 40kohms), and were very quiet 
indeed also having no clipping problem. 
Output levels were average, from a fairly low 
impedance. Headphones are driven from a V." 
stereo jack, with fixed output - but low 
impedance headphones were too loud, while 
high impedance ones were too quiet. 

Replay azimuth was fairly accurate, but 
head height was very slightly out. Replay hum 
was only very slightly noted on the right 
channel, whilst hiss levels were lower than 
average. Replay amplifier distortion and 
clipping measurements were excellent. 

Maxell UDXL I ferric gave excellent MOLs 
and adequate high frequency saturation 
results, improving with Dolby C. Overall noise 
was average with good Dolby improvement, 
modulation noise being adequate. Overall 
responses were very good on the right, but the 
left channel showed a slight high frequency 
droop, worsening with Dolby C. Subjectively, 
the left channel response droop was heard, but 
other than this quality was thought excellent 
throughout. 

Maxell UDXL 11 pseudochrome gave poor low 
frequency MOLs, but good high frequency 
saturations, with background noise good 
throughout. Modulation noise was average. 

Frequency responses this time were very good 
on the left, but high frequencies were up on the 
right, showing poor internal bias balance 
setting. The sound quality was liked 
throughout, if the recording level was held 
back, but high levels distorted noticeably. 
Dol by C helps so much here and if levels do not 
exceed full scale deflection on the meters, 
overall distortion should be low. 

Maxell MX metal gave only fair low 
frequency MOLs, but phenomenally good high 
frequency saturation, thus showing consider
able under-biasing, and insufficient record 
equalisation. Overall responses were very 
good at mid and high frequencies on the right 
channel but the left was down at high 
frequencies. Low frequencies drooped down 
surprisingly with Dolby .C in. Noise throughout 
was very good. A positive overall Dolby cali
bration error was noted. Responses seemed 
reasonable though, and distortion only came 
in with high recording levels, so if the meters 
are watched carefully distortion will be 
avoided. Slight record current limiting was 
noted at very high 10kHz leve,Js. 

Whilst wow and flutter DIN measurements 
were all very good, continuous judders were 
audible which were very disturbing. A second 
sample seemed very much better though. 
Speed was rather fast (the second sample 
being just slightly fast) and spooling time 
rather slow. Forward tensions were slightly 
high, but steady on the second sample. The 
Dolby C circuits had a slightly better dynamic 
distortion performance than average and were 
thus good. 

I particularly admire much of the electronic 
design in this deck and provided recording 
levels were watched carefully, the overall 
sound quality was sufficiently good for this 
model to be warmly recommended . NAD haved 
promised to check the left-to-right bias 
balance and deck clutch mechanism much 
more carefully, and perhaps the record head 
could have been slightly down in left channel 
high-frequency output on the sample we 
tested. So I can just place this machine in the 
best buy class since its price is reasonable. 
Check however the various points that have I 
criticised on any deck offered to y ou. 

GENERAL DATA 

Replay azimuth deviation from average ................. 19" 
Line input sensitivity. . ....... 10 0 mV 
Worst audible replay hum component. ....... -66dB (150 Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) .... - 60.0 dB 
Replay noise chrome position CCIR/ARM 

weighted (NR out)...................... . . -63.8dB 
Replay amp clipping ref DL. ..................... + 14.5dB 
Max replay level for DL. . .... 580 mV 
Wow and flutter average (peak weighted DIN) ......... 0.0 6% 
Speed average...... . + 0.7% 
Meters under-read. . ........... OdB on Bms 
Overall 10kHz sat ferric UR ref DL .............. -6.5/- ?dB 
Overall Dol by C 10kHz sat ferric UR rei DL.. . . -51-6dB 
Overall distortion ferric UR for 5% dist 

@3 15Hz ref DL. . . + 7.61+ 8dB 
Overall 10kHz sat chrome position UR ref DL ...... -4/-4dB 
Overall Dolby C 10kHz sat chrome position UR 

ref DL. . -2/-2.5dB 
Overall dist chrome position L/R for 5% dist 

@ 3 15Hz ref DL. . + 3.8/ + 3.4dB 
Overall 10kHz sat metal UR ref DL . ........... + 2.5/ + 1.5dB 
Overall Dolby C 10kHz sat metal UR ref DL ..... + 4.5/ + 3.5dB 
Overall distortion metal UR for 5% dist 

@ 3 15Hz ref DL. . ... + 5.2/ + 4.8dB 
Overall noise ferric NR out (CCIR/ARM) ref DL. . .. -50.4dB 
NR improvement Dol by B/C... . ......... 9.8/18.6dB 
Overall noise chrome NR out (CCIR/ARM) ref DL. . . -53.6dB 
NR improvement Dol by 8/C. . 9.8/18.0 dB 
Overall noise metal NR out (CCIR/ARM) ref DL ...... - 51.6dB 
NR improvement Dolby B/C. . .... 10.0 /18.4dB 
Modulation noise ferric broad/close ref 3kHz tone-3 6/- 29dB 
Modulation noise chrome broad/close ref 

3kHz tone.. . .................. -3 5/-29dB 
Line input noise floor ref 160 mV/DL (CCIR/ARM) ..... -81.2dB 
Spoofing time (C90 ) ............................... 2m 23 s 
Dynamic range ferric/chrome/metal. . .... 77/75.5/76.5dB 
Noise reduction system. . ........... Dol by B/C 
Tapes used ....... Maxell UDXL 1/Maxell UDXL 11/Maxell Metal 
Typical retail price . ... £159 

OVERALL FREQUENCY RESPONSES 
- 20d8, rei Do/by level 
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DEALER GUIDE 

ANDREW 
THOMSON 

THE SPECIALISTS 
IN HI Fl 

HI Fl? SO SORRY 

SIMPLY BETTER. 

6-8 BONNAR ST, DUNFERMLINE, FIFE. 
TEL 0383 724541 EST 1930 

-HOPKINS HI•FI CENTRE 

111·1�1 lllllll{l�'l� 
The place where people care about h1-f1 

AKAI, ARISTON, ROYSF,AIWA, NAD, TANNOY, QED, QUANTUM, CASTLE, 
TEAC, ORTOFON, DUAL, WHARFEDALE, AR, YAMAHA, SANSUI, CELES
TION, MORDAU NT SHORT, MANANTZ, BOSE, MAXELL, ADC, TECHNICS, 
SENHEISER, BOSTOM ACOUSTICS, KEF, NAKAMICHI, NAGAOKI. 

5 MINUTES FROM FRATTON RAILWAY STATION 
CLOSE LINK TO M275 MOTORWAY. 
TEL: PORTSMOUTH 822156 

VAlES � liREEDHOUiiH 
Hi-Fi 

Appointed Dealer for: 
ARISTON, AUDIO TECHNICA, BEYER, 
B&W, DUAL, MONITOR AUDIO, MOR
DAUNT SHORT, ORTOFON, NAKAMICHI, 
NAGAOKA, QED, SONY, TECHNICS, 

YAMAHA, YORK HiFi 
Compact Disc Stocked 
Demonstration Lounge 
11 DOLPHIN LANE 

BOSTON, LINCS. 
TEL (0205) 55755 

THE BESTWAYTO BUY IS AT 

P.J.! 
OUR ADVICE, HELPFUL SERVICE, COMPETITIVE PRICES, AND 

TEA ARE FREE BENEFITS. 
IF YOU'RE A HI-FI FREAK OR LOOKING FOR A TROUBLE FREE 
RACK OR MIDI SYSTEM BRING YOUR EARS ALONG TO P.J. 

EQUIPMENT. 

3 BRIDGE STREET, 
GUILDFORD, SURREY 

0483 504801 

ALSO AT: 61 HIGH ST. 
WIMBLEDON VILLAGE, SW19 

01·879 0857 

HUMBIHSIOIS liADING Hl-fl OIAliH 
St oc kist s of: ADC AKG AR A and R Band W 
CASTLE DBX DENON DUAL BOSE HADCOCK 
HARBETH KEF LUXMAN NAKAMICHI 
TANDBERG PIONEER QUAD REVOX 
SANSUI SME THORENS SONY TECHNICS 
WALKER. 

Skilled advice- COMPARATOR 
DEMONSTRATIONS and in stal lation service 
make buying HIFI a pleasure at 

G. E. MANDERS 
2 EDWARD ST, GRIMSBY Phone (STD 0472) 51391 

-···-A I your Hi-Fi needs at 
discount prices. 

ccess & Barclaycard welcome. 

B.M.V. HiFi .AND VIDEO 
34, COLLEGE ROAD 
HARROW MIDDX. 

Authorised Dealer for: 

ADC, AIWA, AKAI, AUDIO TECHNICA, B&W, CAS
TLE ACOUSTICS, GOODMANS, HARMON KAR
DON, JBL, PIONEER, SANSUI, SONY, TECHNICS, 

YAMAHA 
5 Year Guarantee on Sony Televisions 

3 Year Guarantee on Sony Video Recorders 

� 
HP Terms available subject to status h!lltlf"' 

� 
AKAI JBL JVC MARANTZ AIWA 

� KB HI·FI CENTRE 
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BURY d LANCS 

en o61-797 7146 
:Z: (closed Tuesday-m and Sunday) 

STRANGEWAYS m 
MANCHESTER m 

21 061-834 2403 
(closed Saturday) -t 
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DEALER GUIDE 

FIVE WAYS HIGH FIDELITY 

Carefully selected items from many 
supliers, including: 

ADC, Aiwa, Akai, Akg, A & R, Ariston, Audiomaster, Audio 
Technica, B& W, Beyer, Calrec, Chartwell, Crimson, Den on, Dual, 
Dynavector, Elite, Entre, Glanz, Goldring, Grado, Hadcock, Har· 
beth, Helius, Heybrook, JR, JVC, KEF, Klipsch, Lentek, Linn, 
LNB, Logic, Lowther, Mayware, Meridian, Michell, Mission, Mon· 
itor Audio, Nagaoka, Neal, Ortofon, QED, Quad, Revox, Rogers, 
Sennheiser, Shure, SME, Spender, STD, Sugden, Tandberg, 
Tangent, Tannoy, Thorens, Trio, Uher, Colin Walker. 

Five Ways Hi-Fidelity Ltd., 
12 Islington Row, Ei:lgbaston, Birmmgham 815 1 LD. 

9.3o-6.00 Monday-Saturday 
0 21·4550667 

HI•FI CONSULTANTS 
Demonstrations any time, by appointment 

Telephone 0625 582704 

nscm 
UUOIO 

l&he h•·U �en1re 
� ofWILMSLOW . . .

� For Real Oualitv Listen to: 
lit QUAD ESL63-34-405 PLUS CdMPAC"r DISC FROM PHILIPS, SONY, r TECHNICS, MARANTZ, J.V.C. 

ALSO CHOOSE FROM BANG & OLUFSEN, REV OX, J.B.L., A.R., HARMAN 
KARDON, TEAC, TRJO, BOSE CELESTION, NORDMENDE, TANNOY, 
etc. 

e PART EXCHANGE e HOME DEMONSTRATIONS e FULL REPAIR 
FACILITIES IN OUR OWN WORKSHOPS e EVENING DEMONSTRA
TIONS BY APPOINTMENT. 

GREEN LANE, WILMSLOW, CHESHIRE 
(0625) Wilmslow 524766. 

ACCESS, BARCLA YCARD, DINERS CLUB, AMERICAN EXPRESS 

e CLOSED WEDNESDAY EXCEPT BY APPOINTMENT 

Linn Products, Naim Audio, 
Nytech Audio, Rega Research, ARC, 

Grace and Supex, Meridian 

3 Plassey Crescent, Bournemouth, Dorset 

Keith Monks record cleaning 
service available 

Contact John Chapman 
By appointment please. 

0202 570307 

�renttuoob 
music centre WD�@ 

DIGITAL AUDIO 

BRENTWOOD'S PREMIER HI·FI SPECIALISTS 
For "BEST BUY" AND "RECOMMENDED" PRODUCTS FROM: 
ADC, AR, Audio, Technica, Dual, Goldring, Harman/Kardon, 
Mordaunt-Short, Nakamichi, Ortofon, Osawa-Nagaoka, Philips, 
QED, Ross, Sansui, Sennheiser and Yamaha. 

· 

FRIENDLY, HELPFUL ADVICE & DEMONSTRATIONS 

COMPETITIVE TERMS 
Eal'ly closing • Thui'Sday 

2 lnpave Road, Brentwood, Essex 
Tel: (0277) 22121 0 

(Just by the traffic lights at the east end of the High Street - 3 
minutes by car from the Al2/M25 intersection. Parking for 

collection of goods - please enquire). 

GERRY&
ILL 

THORPE 
FOR TH E LARGEST CHOICE 

OF HI·FIIN CORNW A LL 

AT PRICES YOU CAN AFFORD 
WE STOCK IN DEPTH 

AIWA e DUAL e FISHER e JVC 
MITSUBISHI e PANASONIC 

PHILIPS e PIONEER e SANSUI 
SONY e TEAC e TECHNICS e TRIO etc 

Vast range of accessories speakers, 
stands & brackets, tapes, mic's etc. 

FU LL REPAIR F A CILITIES IN OUR OWN 
WORKSHOPS 

4/6 Fore Street, St Austell, Cornwall 
Phone(0726)5400 

SHEFFIELD NORTH DERBYSHIRE 

MICRONAUDIO LTD. 

YOU'VE READ THE REVIEWS BUT 
YOU MAY STILL HAVE DimCULTY IN 

MAKING YOU'RE DECISION, COME TO 
US FOR EXPERT ADVICE AND GUIDANCE 

MICRONAUDIO LTD. 
172 Baslow Road 
· Totley, Sheffield 

Tel: (0742) 360295 

Audio Projects 
CONTACT US FOR YOUR 

RECOMMENDED BUYS 
MAIN STOCKISTS FOR: Creek, Nytech, 

Sugden, Naim, Quad, Mission, KEF, AR, 
Castle, Heyhrook, Llnn, Arc, Monitor Audio. 

45 HEADINGLEY LANE, LEEDS L$6 1 DP 
(0532) 789115 
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Senior member of the latest Nakamichi series, 
the ZX7 incorporates three heads (discrete) 
allowing off tape monitoring, together with 
Dolby B and C noise reduction. Separate left 
and right recording level controls are fitted, 
whilst a ganged rocker master gain control is 
provided, similar to that on the LX5. Phono line 
input and output sockets are provided on the 
rear panel, together with a DC output socket 
for Nakamichi 'black boxes', and a remote· 
control socket. 

Meters are LED bargraph type, with very 
good discrimination and excellent peak
reading capabilities, and with a slow fall-back 
time making peaks easier to see. Rotary 
switches select tape/source monitoring, MPX 
on/off, Dolby off or B or C in, 70 or 1201'S 
equalisation, and memory/timer function. A 
ganged output gain control also adjusts 
head phone levels - output from the '!." 
stereo jack providing reasonable levels with all 
normal headphone types. 

Pushbuttons select ferric/chrome/metal 
(these positions being confusingly labelled), 
built-in calibration tones (400Hz and 15kHz), 
and manual azimuth enable (recording azimuth· 
can be adjusted). Rotary controls are provided 
for record calibrate and bias adjustment for all 
three tape types, and these can be used for 
setting up almost any tape optimally with the 
internal tones. 

Deck functions operate very smoothly, and 

REVISED AND REPRINTED 

provide the ability to go from play into wind 
and back (cueing is by pushing pause while 
winding), and dropping into record, with record 
mute available. The counter is digital. Overall 
responses, when Dolby C was in use, always 
seemed better when aligned with Dolby C 
selected, but azimuth indications were rather 
slow and a little irritating. Cassette loading 
was simple, but the compartment rather 
unusual. 

The line inputs were very sensitive, and no 
clipping or noise problems were noted. 
Maximum output levels were quite high, and 
from a reasonable impedance. The replay 
azimuth was fairly inaccurate, but heads and 
guide heights quite well set. Replay amplifier 
hiss and hum levels were commendably low, 
whilst distortion and clipping performance 
was excellent. A slight lift though seemed to 
be present at extremely high frequencies. 

Maxell UD ferric tape gave excellent low 
frequency and 3.15kHz MOLs, with an aston
ishing high frequency saturation performance 
for the tape type. Overall noise was average 
with good Dolby improvements, whilst fre
quency responses throughout were excellent 
and well extended (note that the deck was 
aligned with Dolby C in when C was in use). 
Modulation noise was minimal, which is 
excellent. Overall quality was considered 
superb, and this is amazing for a medium 
quality tape, putting to shame metal tape on 

many other decks. The Dolby C circuits, 
however, did introduce slight high-level 
transition distortion on French horn. 

Maxell UDXL 11 penned good charts, but they 
would have been better if we had fiddled a bit 
with external tones. Low frequency MOLs and 
high frequency sa tu rations measured well, and 
overall noise was average, but wit h  slightly 
below optimum Dolby C noise reduction. 
Modulation noise was again excellent, as was 
high frequency stability throughout. Overall 
sound quality was again excellent at all normal 
levels. 

Maxell MX metal gave good MOLs and high 
frequency saturations were very good. 
Responses were excellent with Dolby out, but 
with Dolby C in, the use of the internal tones 
for calibration resulted in a slight 10kHz dip, 
15kHz being flat. Overall noise levels were 
average, with a good Dolby improvement. 
Sound quality was considered superb through
out. 

Wow and flutter measured superbly well, 
and absolutely none was audible. Speed was 
very accurate, and spooling fast, with play 
tensions stable. One of the record gain 
controls went faulty during tests, but the 
importers quickly put this right for us. 

This deck allows a wide variety of tape types 
to be used, and whilst the internal calibration 
tones are useful, the 15kHz one should per
haps have been at a slightly lower frequency, 
which would have allowed a better control of 
Dolby C responses. A slight tweak, though, put 
matters right subjectively, and since this deck 
produced some superb overall quality, and was 
liked ergonomically, it was considered a best buy 
when first reviewed. However, in the light of recent 
developments, and particularly digital recording, it is 
now hard to justify this rating at the price. But the ZX7 
is still strongly recommended, although its price is 
high. 

GENERAL DATA 

Replay azimuth deviation from average ................. 29• 
Line input sensitivity . . . . . . . . . . . . . . . . . . . . ...... 6 0mV 
Worst audible replay hum component . . .. -7 3dB (15 0Hz) 
Replay noise ferric GGIR/ARM weighted (NR out) .... - 5 8.6dB 
Replay noise chrome position GCIR/ARM 

weighted (NR out). . .... - 6 3.0dB 
Replay amp clipping ref DL. . . + 15.6dB 
Max replay level for DL. . . . . . . . . . . . . . . . . ... 1.13 5V 
Wow and flutter average (peak weighted DIN). . .... 0.0 6% 
Speed average . . ............... + 0.3% 
Meters under-read . . ... OdB on Bms 
Overall 10kHz sat ferric UR ref DL . ... -1.5/- 2dB 
Overall Dolby G 10kHz sat ferric UR ref DL ......... + 0.5/ 0dB 
Overall distortion ferric UR for 5% dist 

@ 315 Hz ref DL. . ..... +6.8/+5.8dB 
Overall 10kHz sat chrome position UR ref DL ..... -3/- 3.5dB 
Overall Dol by G 1OkHz sat chrome position UR 

ref DL.. . ...................... -1/-1.5dB 
Overall dist chrome position UR for 5% dist 

@315Hz ref DL. . . +6.2/+5.2dB 
Overall 10kHz sat metal UR ref DL ............ + 0.5/ + 0.5dB 
Overall Dolby G 10kHz sat metal UR ref DL. . . + 2.5/ + 2.5dB 
Overall distortion metal UR for 5% dist 

@315Hz ref DL. . ................. +8.21+ 7.8dB 
Overall noise ferric N R out (GGIRIARM) ref DL. . ... - 5 0.6dB 
NR improvement Dolby BIG ... . .................. 9.6/19.0dB 
Overall noise chrome NR out (GGIRIARM) ref DL ..... - 5 3.0dB 
NR improvement Dolby BIG ..................... 9.8/16.8dB 
Overall noise metal NR out (GGIRIARM) ref DL ...... - 51.0dB 
NR improvement Dolby BIG . . ............. 9.6/19.2dB 
Modulation noise ferric broad/close ref 3kHz tone-401- 3 8dB 
Modulation noise chrome broad/close ref 

3kHz tone ...................... .......... -41/-40dB 
Line input noise floor ref 16 0mV/DL(GGIR/ARM) ..... -79.6dB 
Spoofing time (G9 0) ............................... 1 m 2 2s 
Dynamic range ferric/chrome/metal ........... 77.5/77/79.5dB 
Noise reduction system ........ ................ Dolby B/G 
Tapes used ........... Maxell UD/Maxell UDXUMaxell Metal 
Typical retail price ............... ... ... ... . .  £675 when reviewed. now £6 6 0  

OVERALL FREQUENCY RESPONSES 
- 20dB, rei Do/by level 
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Nakamichi B&W UK Ltd, Meadow Road, Worthing, West Sussex 
Tel (0903) 205303 

Nakamichi have a number of decks senior to 
the ZX-9, but this one is designed to be the 
tape fiddler's paradise! lt has one of the 
busiest front panels I have ever encountered, 
six pull-off plastic covers exposing bias and 
level control knobs for each channel and tape 
type. In addition to a separate mono rotary 
record level controls, there is a rocker push 
switch for master gain up and down which, 
however, cannot be set at an intermediate gain 
postion, and so you have to use the separate 
mono controls, which is annoying. 

Of the many other facilities, one of the most 
interesting is the easy mechanical azimuth 
adjustment, calibration tones being 400Hz at 
OdB, and 15kHz at - 20dB, the meter 
sensitivity being adjusted appropriately during 
alignment. Other facilities include memory and 
timer record, 70/1201-'S equalisation, Dolby B, C 
or off, MPX filter on/off, tape/source moni
toring, ferric/chrome/metal tape type switching 
and record mute. 

Tape transport controls allow for cueing in 
either direction, although you cannot drop into 
record from play, and the pause only stops the 
tape motion. A ganged stereo rotary control 
adjusts output and headphone levels there is 
plenty of volume with low impedance head
phone models but only just enough with high 
ones. 

Finish is really superb, with gold plated 
_ phono sockets mounted on the rear along with 
<.0 
-..J 

- -

sockets for a remote control and the 
Nakamichi accessory 'black box' mic adaptor. 
The machine is very robust and encased in 
metal. The LED bargraph metering had average 
resolution, and read transients extremely 
accurately, Dolby level on the left channel 
reading + 1dB, though, whilst the channel was 
correct. 

There are no mic inputs, the line inputs were 
very sensitive, and no clipping problem was 
encountered. Noise floor around the record 
level circuitry was always at a low level. Replay 
azimuth was again rather badly out, although 
head and guide heights were reasonably 
accurately set, and head penetration was 
good. Replay amplifier hiss levels were 
stunningly good throughout. Hum levels were 
all low, but we detected a lurking 18Hz 
particularly on the left at - 65dB (totally 
irrelevant, but mentioned for the log book!) The 
clipping margin was excellent, output level 
potential much higher than usual, which could 
be useful. Replay responses, though being 
excellent on chrome, were considerably up at 
10kHz and above on ferric, which will make all 
pre-recorded cassettes sound quite toppy. 

For each tape type, we set the deck up 
exactly according to the instructions. Maxell 
UD measured superbly, with excellent HF 
saturation, and yet excellent MOLs, all overall 
noise levels being very good. Modulation noise 
was average, and the reponses were fantastic! 

The subjective sound quality was superb 
throughout, and, remarkable for a medium 
cost tape, with absolutely no reservations. 

BASF Chrome 11 also measured well for a 
chrome tape, the responses being almost 
ironed flat! Overall noise measurements were 
amazingly low, subjective quality was superb 
throughout, provided the levels were held 
down just slightly, and dynamic range was 
incredible. Maxell XLII was also superb. 

TDK MA metal gave excellent MOLs at 
315Hz and at 3.15kHz, and HF saturations were 
very good. Responses again were amazing. 
Overall noise levels were amazing again. 
Subjective sound quality was excellent 
throughout, but we did detect a 10kHz valley 
with noise reduction on, although the 
responses were very smooth indeed. Stability 
on pink noise was excellent, which shows a 
very good tape transport. 

Wow and flutter measured phenomenally 
well, being almost as good as the very best 
ever on cassette. Speed was remarkably 
accurate, and spooling time slightly faster 
than average. Torque was quite reasonable, 
but some juddering was noticed, which might 
explain one or two judders that were actually 
heard on piano. 

Before spending the considerable amount of 

GENERAL DATA 
Replay azimuth deviation from average... . .. _ _ _ _ _ _ _ _ _  + 40• 
Line input sensitivity .............. ....... .............. ............ .... . ..... ... 57mV 
Worst audible replay hum component... ........... -73.3dB (150Hz) 
Replay noise ferric CCIRIARM weighted (NR out) ....... - 61.7dB 
Replay noise chrome position CCIRIARM 

weighted (NR out) ....................................................... .  - 67.8dB 
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Wow and flutter average (peak weighted DIN) .. ......... ...... 0.04% 
Speed average... _ _ _ _ ... -0.1% 
Meters under-read.. . .. OdB on 8ms 
Overall 10kHz sat ferric UR ref DL ........... . ...... . ...... - 1.51 -1.1dB 
Overall Dol by C 10kHz sat ferric UR ref DL ......... . + 0.61 + 1.0dB 
Overall MOL ferric L/R for 5% dist @ 

315Hz ref DL. ...................... .. ........................... . ... . + 6.81 + 6.0dB 
Overall 10kHz sat, chrome position UR ref DL ...... - 5.41- 4.9dB 
Overall 10kHz sat, Dol by C, chrome, UR ref DL . -3.41- 2.8dB 
Overall MOL chrome UR for 5% dist @ 

315Hz ref DL. .................. ...................................... + 5.6/ + 4.7dB 
Overall 10kHz sat metal UR ref DL. . . . . . . . . . . . . . . .  _ _ _ _ _ _ _ _  - 1.01- 0.4dB 
Overall 10kHz sat, Dol by C, metal UR ref DL _ _ _ _ _ _ _ _  + 1.21 + 1.8dB 
Overall MOL metal L/R for 5% dist @ 

315Hz ref DL. ...... ............................... . ......... .... _ _ _ _ _  + 8.81 +8.5dB 
Overall noise ferric NR out (CCIRIARM) ref DL .... . .. ..... - 50.0dB 
NR improvement Dolby 8/C ................................ . .. ..... 10.0119.5dB 
Overall noise chrome N R out (CCIRIARM) ref DL ......... - 56.3dB 
NR improvement Dolby BIG.. . ...... .... . . .... 9.6118.5dB 
Overall noise metal NR out (CCIR/ARM) ref DL _ _ _ _ _ _ _ _ _ _ _ _  - 53.4dB 
NR improvement Dol by BIC ------------------------------------------9.7/19.1dB 
Modulation noise ferric broad/close 

ref 3kHz tone.. - - - - - - - - - - - - - - - - - - - - - · - - · - - - - - - - - - - - - - - - _ _ _ _ _  - 36.91- 34.1dB 
Line input noise floor, gain m in ref DL (CCIR/ARM) .. ... -81.3dB 
Line input noise floor ref 160mVIDL(CCIR/ARM) ........ . -78.1dB 
Spoofing time (C90).. . ............ 1 m in 21 sec 
Dynamic ran�e ferric/chrome/metal. .. _ . . . . . . . . . . . . . . .. 76179/81dB 
Noise reduct1on system ................................................. Dolby BIC 
Tapes used.. . ... Maxell UDIBASF CR 11/TDK MA 
Typical retail price .... . .  ------------------------------------------------------------£800 

money that is required for this machine, you OVERALL FREQUENCY RESPONSES 
will have to think about your priorities, at - 20dB rei Do/by level, MPX triter off 
'"'"" oow digUol ;, gottlog oh"P" ood §fi.IYil1illli] 
cheaper. Thts ts more a machtne for the A , 
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professional studio, or semi-professional ; · • H-L · -

making up masters for small-scale duplication, ' · , , · ·� . -_ · · 
• · · 

or for making superb prestige cassette L 1 i 11; :::1 : 1-'T i 4 t::-tt-t recordtngs. lt can be recommended as tt gtves Tl'f · 
magnificent quality, but note that there are · 
many decks costing a third of the price, which 
will also give very good quality, but omit all the 
'fiddling' functions. A wonderful deck though, 
of which its owner can be very proud. 



Nakamichi have always been innovators, and 
in this new deck, the Dragon, comes a crown
ing achievement - the replay head has an 
amazing automatic azimuthing circuit which 
works superbly, arid allows you to get the best 
out of pre-recorded cassettes. Similar in 
styling to the ZX9, it is metal-encased with a 
smart black finish. it has virtually identical 
facilities with bias and sensitivity pre-set 
knobs (no covers this time), for both channels 
and all three tape types, and built in 
switchable tones and so on, for alignment. 

Just as much a knob-twiddler's paradise as 
the ZX9, it also sports dual direction capability 
on replay only, together with continuous play 
and reverse functions which are quite 
complex. The deck allows cueing in either 
direction and also has memory rewind/play. On 
the back panel are mounted gold plated phono 
sockets for line in/out, a Nakamichi 'black box' 
accessory socket, a remote control socket and 
a captive two core mains lead. 

When in play or record, the tape path is very 
tightly controlled, small shrouds coming 
forward and pushing the pressure pad 
assembly away whilst screening the head, to 
reduce scrape flutter and friction . 

Metering is by two vertical columns of LEDs, 
which give average discrimination. They read 
long transients correctly but under-read short 
ones rather badly, which is a pity - these 
meters were not liked. A stereo ganged rotary 

record level control is complemented by two 
small mono ones for left and right, but there is 
an additional fade up/down assembly with a 
choice of two fading speeds. 

Buttons select tape/source monitoring, 
120/701'S equalisation, Dolby B,C on/off, MPX 
filter, subsonic filter, and auto-pause on/off. 
Remote timer on/off for record/play is also 
provided. Other functions are similar to the 
ZX9. 

Ergonomics were thought superb, the 
addition of the stereo ganged master fader 
being very sensible. Replay level is adjustable, 
the control setting headphone level as well. 
There is amnle volume for all normal 
headphone types. 

There are no mic inputs, though Nakamichi 
mic pre-amps are available as accessories. 
Line inputs were very sensitive, with no 
clipping problem noted; but when the machine 
is switched off and the volume controls are left 
well up, the diode action of the input circuits 
can cause distortion to a source signal feeding 
other devices (I learned this the hard way)! The 
noise floor around the gain controls was not 
the quietest. 

Replay azimuth set itself up very accurately 
in both directions of the transport (well within 
10 degrees phase at 3kHz) and this is just 
amazing. it was able to correct many pre
recorded cassettes which were themselves 
badly out, in just a few seconds. Head heights 

were reasonably accurate, penetration was 
good, and guide heights excellent. Replay hiss 
levels were excellent, and replay hum 
measured quite well but was not quite good 
enough for very critical listening. The clipping 
margin was good, output levels well above 
normal, which may be useful. Replay 
responses were accurate up to 10kHz, but with 
too much HF boost above 15kHz (around 
+ 3dB at 18kHz)' 

Maxell UD ferric gave excellently-
compromised LF MOLs and HF saturation 
measurements, overall noise measuring very 
well. Modulation noise was also very good and 
responses excellent, with and without noise 
reduction. The audio quality was superb 
throughout, many words of praise being noted. 

BASF Chrome If gave good measurements 
and extremely low background noise. Because 
of the 3kHz distortion being worse on chrome 
than on pseudochrome, there was slight 
criticism of distortion in the presence region. 
This completely dissappeared, though, at a 
slightly lower recording level, such lower levels 
being acceptable because of the tape's very 
low inherent noise. Responses were all 
excellent, but the slight valley between 3kHz 
and 12kHz, because equalisation is at 15kHz. 
TDK SA-X sounded superb throughout, 
especially with Dolby C. 

TDK MA metal gave excellent LF and MF 
MOLs, and HF saturation measured very well 
indeed, but should have been slightly better! 
The audio quality is best described by quoting 

GENERAL DATA 
Replay azimuth deviation from average ... ...... .. ................ + 10• 
Line input sensitivity ................................ ..... ....................... 66mV 
Worst audible replay hum component... ........... -68.6d8 (150Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) ........ -57.4dli 
Replay noise chrome position CCIR/ARM 

weighted (NR out).. . ......................... .... -62.0d8 
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Wow and flutter average (peak weighted DIN) . ................. 0.04% 
Speed average ........................................... ........................ + 0.1% 
Meters under-read ..................................................... 15d8 on 8ms 
Overall 10kHz sat ferric UR ref DL... .. ........... -3.0/-3.0d8 
Overall Dot by C 10kHz sat ferric UR ref DL ........... -0.1/-0.4d8 
Overall MOL ferric LIR for 5% dist @ 

315Hz ref DL. ...... .. ............. + 6.1/ + 6.2d8 
Overall 10kHz sat. chrome position UR ref DL ..... -5.6/-5.7d8 
Overall 10kHz sat, Dol by c. chrome, UR ref DL .... -3.11-3.4d8 
Overall MOL chrome UR for 5% dist @ 

315Hz ref Dl ......................................................... + 5.7/ + 5.4d8 
Overall 10kHz sat metal L/R ref DL ....... ..... .......... -2.11-1.4d8 
Overall 10kHz sat, Dol by C, metal UR rei DL ... ..... + 1.01 + 1.2d8 
Overall MOL metal LIR for 5% dist @ 

315Hz ref DL. .. ...................................... + 8.61 + 8.6d8 
Overall noise ferric NR out (CCIRIARM) ref DL ............. -50.6d8 
NR improvement Dolby 8/C... .. ........................ 10.3119.8d8 
Overall noise chrome NR out (CCIRIARM) rei DL ......... -55.6d8 
NR improvement Dol by 8/C ................................ ........ 10.1119.2d8 
Overall noise metal NR out (CCIR/ARM) ref DL ............ -52.6d8 
NR improvement Dol by 8/C....... ...10.2/19.4d8 
Modulation noise ferric broad/close 

ref 3kHz tone .. ........ .. ........ .. .... ..................... -41.01-37.5d8 
Line input noise floor, gain m in ref DL (CCIR/ARM) ..... -78.5dB 
Line input no�e floor ref 160mVIDL(CCIR/ARM) ......... -77.5d8 
Spoofing time (C90).. . . .............................. 1 m in 12 sec 
Dynamic ran�e ferric/chrome/metal.... . ................... 76/79/BOdB 
Noise reduction system ................................................. Dolby BIC 
Tapes used.. .. ................ Maxell UDIBASF CA IIITDK MA 
Typical retail price ..................................... .. ......................... £1100 

OVERALL FREQUENCY RESPONSES 
at - 20dB rei Do/by level 
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the panel's words 'superb', 'fantastic'. 
Responses were excellent. We adjusted 
response exactly according to the book, but I 

T would prefer a lower bias setting tone at "' 
12kHz, which would improve the linearity of the 1 
sensitive area below 10kHz. 10 50 •oo 200 '" 
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disappointing. We found that the entire 
transport needed very thorough running in 
followed by cleaning after which it gave 
dramatically improved measurements, the 
best we ever measured on cassette- amazing L 
in both directions. Speed was extremely 
accurate in both directions, wind time was very ,I 
fast and torque around average with only 1 
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This really is a fantastic machine which has Maxe/1 XLII, Do/by off 
given us much pleasure, probably the last word 
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in getting the best from pre-recorded 
cassettes, but also in extracting superb 
performance from any respectable cassette 
tape type. Strongly recommended if you can L 
afford and justify it. Finally, how marvellous it 

T is to have the dual direction capability which 
worked so well, and which measured well in 'I 
both directions! 10 "' •oo 100 soo 
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X B710 Mkll 
F.W.O. Bauch Ltd, 49 Theobald Road, Borehamwood, Herts WD2 4RZ 
Tel 01-953 0091 

This Mk/1 version of Revox's first cassette deck 
design, the 8710, is similarly styled to their 
famous reel-to-reel models. lt has three heads 
allowing off tape monitoring, and Dolby C 
noise reduction. The mechanical parts are 
superbly made, and designed with many uni
que features. The back panel incorporates the 
usual line in/out phono sockets, plus remote 
control sockets for interfacing with the Revox 
8251 amplifier, and a socket for the separate 
two-core mains lead. There is also a mains 
adjustment panel and fuse and finally, 
separate pre-set pots for left and right outputs. 

Separate friction-locked rotary record level 
controls are provided for mic and line inputs, a 
small ganged headphone level control pro
viding adequate volume into all normal head
phone types from the %in stereo jack. 

Metering is with an LED bargraph display 
which gives good discrimination and reads 
fast transients very accurately. Under a hinged 
flap is tape type switching for I EC I, 11, IV or 
auto, MPX on/off and remote timer off/play/ 
record, along with buttons for memory or 
cycling, 'set, start, stop and clear'. A push 
button sets the counter to read normal clock 
time or tape counting (four digits); run-up and 
zeroing buttons are also provided. 

Deck function controls allow transfer 
straight from play into wind and back and 
dropping in and out of record. The pause 
control will restart tape motion only in the 

record mode. All deck functions were very 
smooth in operation, and ergonomics were 
excellent although we thought the 'record on' 
indicator not clear enough. The auto leader 
'jump' system of the Mkl has been modified, 
and the mechanism no longer stops at the end 
of the leader when beginning playback of a 
pre-recorded cassette. The deck is supplied 
with a detachable lid. 

Microphone inputs (%in jacks) were very 
sensitive indeed, and very quiet. The phone 
line inputs were also sensitive, and had no 
clipping problem. The input circuitry had an 
extremely quiet noise floor. The meters read 
Dolby level correctly, as marked. Replay 
azimuth was precise, head height accuracy 
good and guide heights and penetration very 
accurately set. Replay hiss levels were all 
excellent, but hum levels only fairly good with 
20Hz being noticed at - 60dB; a curious result. 
The replay clipping margin was just adequate. 
Replay responses showed LF to be slightly up 
and HF just slightly down on the latest IEC 
tapes. 

Maxell UD gave very good LF MOLs, but HF 
saturation was just satisfactory, and uneven 
between channels. Overall responses meas
ured well with and without Dolby, modulation 
noise measuring exceptionally well. Overall 
weighted noise was excellent throughout. Tape 
stability was superb throughout and subjective 
quality excellent and often superb. 

BASF Chrome If gave acceptable LF MOLs 
and average HF saturations whilst background 
noise was amazingly low throughout. Re
sponses were also good, and the subjective 
quality excellent when peak levels were 
carefully watched. Maxell XLII gave good 
charts without Dolby, but there was slight LF 
and HF loss with Dolby C. The deck had been 
aligned for IEC 11, though, and responses 
would have been better if record sensitivity 
had been corrected for Maxell XLII. 

TDK MA metal gave very good LF MOLS, and 
HF saturations, although excellent, should 
have been better. Overall weighted noise 
measurements were remarkably good for 
metal. Tape stability was again superb, all 
stereo images beign far clearer than usual. 
Quality was highly praised in the subjective 
tests. 

On all tape types, despite the excellent 
overall sound, we felt performance slightly 
limited by the record head design, and we 
would have liked higher MOLs, together with 
better HF sats throughout, which would then 
have brought the measurements up to a 
Nakamichi standard. However, the superb 
transport seems somehow kinder to a broad 
selection of tape types, and less fussy about 
azimuth. 

Wow and flutter measured well, and we were 
not disturbed by any wow problem in listening 
tests. Speed was accurate, spooling time very 
fast, and torque marginally high, but with only 
slight juddering. 

lt should be borne in mind that all the 
measurements quoted are after this particular 
sample has been very well used in my lab for 
over nine months, particularly for testing the 
mechanical properties of cassette mechan
isms. We could leave a tape with 1 '12 minutes 

GENERAL DATA 
Replay azimuth deviation from average ........ ......... . .... .......... o• 
Line input sensitivity ................ .... .......... .......................... 75.8mV 
Worst audible replay hum component... ........... - 67.7dB (100Hz) 
Replay noise ferric CGIR/ARM weighted (NR out) .. ..... -60.0dB 
Replay noise chrome position GGIR/ARM 

weighted (NR out) ......... ........................ ....................... -63.7dB �";tx�;�
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Wow and flutter average (peak weighted DIN) .................. 0.08% 
Speed average.. . ..... ......... + 0.2% 
Meters under·read............................ . ..... OdB on 8ms 
Overall 10kHz sat ferric L/R ref DL. ................ .. .... -7.01- 5.3dB 
Overall Dol by G 10kHz sat ferric UR ref DL. .. ........ -4.8/-2.8dB 
Overall MOL ferric L/R for 5% dist @ 

315Hz ref DL........... ........ . ........... + 6.2/ + 6.2dB 
Overall 10kHz sat, chrome position L/R ref DL ..... -6.21-5.7dB 
Overall 10kHz sat, Dol by G, chrome, L/R ref DL. . .. -3.51-3.0dB 
Overall MOL chrome UR for 5% dist @ 

315Hz ref DL. ...... ................................................. + 4.2/ + 4.8dB 
Overall 10kHz sat metal L/R ref DL ........................ -2.01-2.0dB 
Overall 10kHz sat, Dol by G, metal UR ref DL. .. ..... + 1.0/ + 1.0dB 
Overall MOL metal LIR for 5% dist @ 

315Hz ref DL. . ........... + 7.01 + 7.7dB 
Overall noise ferric NR out (GGI A/ARM) ref DL ....... ..... -52.9dB 
NR improvement Dol by BIG. . ................. 10.4/18.9dB 

·Overall noise chrome NR out (GGIRIARM) ref DL ......... - 56.5dB 
NR improvement Dol by B/G.. . ................. 9.9118.6dB 
Overall noise metal NR out (GGIR/ARM) ref DL ............ -54.0dB 
NR improvement Dol by B/G ........................................ 10.2/18.8dB 
Modulation noise ferric broad/close 

ref 3kHz tone .............................. . ...................... -42.6/-38. 7dB 
Line input noise floor, gain m in ref DL (GGIR/ARM) ..... - 81.8dB 
Line input noise floor ref 160mV/DL (GGIR/ARM) ......... -81.8dB 
Spooling time (G90) ...................................................... 1 m in 9 sec 
Dynamic range ferric/chrome/metal.. . ......... 77177179dB 
Noise reduction system ................................................ Dolby BIG 
Tapes used............... . ........... Maxell UD/BASF GR 11/TDK MA 
Typical retail price .... .......... ....... ........................... .............. £1000 

OVERALL FREQUENCY RESPONSES 
at - 20dB ref Dol by level, MPX filter off 
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of 10kHz tone recorded on it to play back a 
chosen one minute section again and again 
automatically for half an hour, pencharting the 
result. This was done to around 100 tapes, as 
well as numerous other trials, including 
playing back hundreds of pre-recorded 
cassettes. The fact that it has lost only 1dB at 

T 10kHz on replay shows remarkably good wear 100 
characteristics. 1

So many niggling points about the 8710 Mkt ,. so 100 21l1l soo " 
! �-Htf J-t .. ; n. ' 

,.... -
---
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have been corrected in the Mk/1, including the BASF Chromdioxid 11, Do/by C in 
addition of Dolby C, the removal of the DIN 
socket, and the correction of some Dolby 
tracking problems in the original design. Bias, 
equalisation and record cal can all be pre-set, 
these controls beign easy to reach under the 
top cover. The price, though, is very high, and 
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1 1. ' I will rule the machine out of court for many, but .J 

if you want these facilities I can definitely 1 
recommend it. An extremely good workhorse ,. 50 100 >oo soo 
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and very reliable, but expensive. TDK MA metal, Do/by C in 

li 
1k 

2k 5k 

l 
2k " 

I 

!Ok 2ilk 

1::.. 

111-;r-. 
H 

10k 2Dk 



� �-�-s·�-i � -�-?-) -!-td -

,
D""
U
-n --itw·

1
-0
A
-
.
-�-

y
-o•n •l n•d •

u
•s-tr -ia-l -

E
- st ·a-te·

.
·
R

•o•
c
-kw•a• r •e •

A
•
v
-en•

u
•e-

, 

-
G

-re•e•n-
f
o•r •d •

M
•i -dd•l-es•e •

x
--

� ��I 01-575 1133 

For the first time in Hi·Fi Choice we have 
looked here at a double deck incorporating two 
cassette deck mechanisms, plus controlling 
functions. The Sansui 0· W9 is encased in a 
combination of metal and plastic in a black 
finish. The back panel is fitted with line in/out 
phone sockets and a 'Compu-Edit' socket for 
controlling the appropriate Sansui turntable 
when recording. 

The two transports are mounted side-by-side 
with the controls to the right. These allow 
recording or playback to either deck from a 
single stereo source or mono microphone, or 
copying from deck 'A' to deck 'B'. lt is also 
possible to record on both decks at the same 
time. Although there is a microphone gain 
control, the single line-in pair has no manual 
gain control at all, which is very bad - the 
internal automatic limiting control (ALC) 
deciding the dynamic range of the music 
rather than the composer or recording en
gineer! Tape type selection is automatic, but 
there is a switch for Dolby B, Cor off. 

Push buttons control the complex pro
gramme-search and copy facilities, allowing 
tracks to be copied in any order automatically, 
as well as all the normal deck functions. The 
pause control stops and re-starts play or 
record, and touching one button causes the 
appropriate deck to go into record - users 
must watch out! There is also a tape lead-in 
facility which when selected jumps the first 

few seconds of tape. 
The mono microphone input (a single V. in 

jack socket) had plenty of gain and was also 
subjected to the automatic limiting control. I 
found that when I raised my voice while 
recording it, the system gain went down and 
did not recover for over one minute, thus 
showing an attempt at recording dynamic 
range. But one cough accidentally near the mic 
could write off that important piece of 
bugging! Line inputs were very insensitive, a 
minimum of around 240mV being required to 
give Dolby level. This sensitivity whops down 
after a big peak, so it is constantly varying. 

Record level indication is in mono with five 
LEDs showing green or red. They did read 
transients correctly, surprisingly_ The limiting 
comes in at around 300mV, giving just over 
Dolby level on tape, which is under-recording 
on many tapes. This is not good enough when 
using Dolby B, but is quite acceptable with 
Dol by C. When we copied from 'A' to 'B', record 
level was increased by 1dB, and ALC is inop
erative here. Copying has to be done with the 
same noise reduction system - you cannot 
make a Dolby C copy of a Dolby B tape. 

Both decks were well in azimuth on replay. 
Head heights on 'A' were poor, but 'B' was OK. 
All guide heights were slightly high, but head 
penetration was good. The input noise floor 
measured very well, as did replay amp hiss 
levels. Deck 'A' had very slight 50Hz hum, but 

deck 'B' was much worse here, also having bad 
hum at 150Hz (the mains transformer is nearer 
to deck 'B'!). The replay clipping margin was 
excellent and output levels normal. The 701--'S 
('chrome' position) replay response was reas· 
onably accurate, although LF fell down a bit. 
But the ferric replay response (1201--'S) showed 
around 1.5dB loss at 10kHz on both decks, 
deck 'A' being slightly worse. 

Maxell UD gave a maximum level of + 2.5dB 
at around 3.5% distortion. HF saturation was 
good and background noise levels measured 
well. Modulation was only fair on 'A', but good 
on 'B' . Responses were thought good and pro
gramme quality, a pleasant surprise, was rated 
excellent throughout, although dynamic range 
was only adequate. 

BASF Chrome 11 was limited at around Dol by 
level, with response sounding slightly bright 
but acceptable, and distortion rated excellent 
to superb. Dynamic range was slightly limited 
with Dolby B because of the low recording 
level. Maxell XLII also sounded excellent 
throughout. 

TDK MA metal gave much more distortion 
than it should have done at peak levels not 
much above Dolby level, although HF satura
tions were good. Responses were slightly 
bright, and well up at extreme HF with Dol by C. 
The programme sounded reasonable because 
the limiter stopped the tape being driven too 
hard, although its action was audible, of 
course. Overall noise was a bit hissy sub
jectively because of the reduced recording 
level. 

GENERAL DATA 
Replay azimuth deviation from average .. ................. ...... .. -15• 
Line input sensitivity .. ............................ ............ ............... 243mV 
Worst audible replay hum component .............. -61.5dB (150Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) ....... -57.8dB 
Replay noise chrome position CCIRIARM 

weighted (NR out) ........................................................ -60.7dB 
Replay amp clipping rei DL... . ...................... + 17dB 
Max replay level for DL. ..................................... ....................... 0.6v 
Wow and flutter average (peak weighted DIN) .................. 0.08% 
Speed average ........................................................ ........... -0.4% 
Meters under-read. . ................................ OdB on Bms 
Overall 10kHz sat ferric UR rei DL ......................... -3.4/- 4.5dB 
Overall Dol by C 10kHz sat ferric UR rei DL ........... -0.71-1.6dB 
Overall MOL ferric L/R@ 315Hz rei DL. ......... + 2.4/ + 2.6dB' 
Overall 10kHz sat, chrome position UR rei DL. . ... -4.7/-5.2dB 
Overall 10kHz sat, Dol by C, chrome, UR ref DL .... -1.9/-2.7dB 
Overall MOL chrome UR @ 315Hz ref DL ........... -0.1/ + 0.6dB • 

Overall 10kHz sat metal UR rei DL ................. ....... -0.6/-1.2dB 
Overall 10kHz sat, Dol by C, metal UR rei DL ....... . .  + 11 + 0.6dB 
Overall MOL metal UR@ 315Hz ref DL ............... + 1.8/+ 1.6dB' 
Overall noise ferric NR out (CCIRIARM) rei DL ............. - 50.6dB 
NR improvement Dol by BiG. . .............. 10.4/19.4dB 
Overall noise chrome NR out (CCIRIARM) ref DL ......... -54.1dB 
NR improvement Dol by 8/C ............................... ......... 10.1/18.4dB 
Overall noise metal NR out (CCIR/ARM) ref DL ............ -52.1d8 
NR improvement Dol by 8/C ......................... .............. 10.2/18.9dB 
Modulation noise ferric broad/close 

rei 3kHz tone ..................................................... -31.3/-38.5d8 
Line input noise floor, gain m in ref DL (CCIR/ARM) . .... -85.0dB 
Line input noise floor ref 160mV/DL (CCIR/ARM) .. ....... -85.2d8 
Spooling time (C90).. ........ ..................... . .. 2 m in 5 sec 
Dynamic range ferric/chrome/metal ........................... 73/73/73d8 
Noise reduct1on system ....................................... ......... Dolby B/C 
Tapes used .. ............................. .. Maxell UD/BASF CA 11/TDK MA 
Typical retail price ..................... . .. ....................... ................. £219 
·see text 

OVERALL FREQUENCY RESPONSES 
at - 20dB ref Do/by level 

R 

We also made a frequency response test 
recording on deck 'A' , copying from 'A' to 'B' Tand then replaying from 'B', all on Maxell UD, 10, 

L 

and the result really was not bad. 1 
Wow and flutter measured very well indeed 20 so 100 100 soo 

on deck 'A' and was not much inferior on 'B'; Maxe/1 UD ferric, Do/by C in 

subjectively, with only slight flutter occasion
ally noted on piano. Speed was just slightly 
fast, and spooling time a little slow. Torque on 
both decks was rather high and definitely a 
little jerky - one of the worst here. 

R 
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" 

The convenience of having two decks in one T cabinet with all the facilities worked out for 1.,, 

easy copying is a strong point in this unit's 1
favour, if you regularly want to make copies. 20 50 100 100 soo " 
We were all surprised that so much of the BASF Chromdioxid 11, Do/by off 

recorded sound quality was excellent despite 
the very modest facilities. R If � 1- itt 

'tl till 
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This double deck can, therefore, be strongly 

recommended, and we feel that it is very 
reasonably priced. If it had had a manual 
record level control and one could switch out 

L j: ::! t 11 
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J the limiter, it might even have verged on a 'best ,T 

buy'. A very useful little workhorse which I 1 
guess will be quite popular with the younger ,. 50 •oo 1oo soo 
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members of the family. TDK MA metal, Do/by C in 
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Sony TC-FX44 
Sony (UK) Ltd, Sony House, South Street, Staines, Middx TW18 4PF 

Tel0784 61688 

Well-sty led but very basic in facilities, the Sony 
TC-FX44 does have Dol by C noise reduction. 1t 
is completely encased in metal, and on the 
back panel are the usual two pairs of phonos 
for line in/out interconnections. The captive 
two-core mains lead, about one metre long, 
carries a moulded IEC male connector to plug 
into either an IEC chassis mounted female 
socket on another component or the female 
flying lead supplied, which is very long. 

The record-level faders on the front panel 
run together in parallel horizontally, and have a 
very long throw. This makes level setting 
simple - it's very easy to bring them up and 
down separately, or together. A music search 
facility is provided by pressing 'play' and 
'wind' simultaneously. 

Deck function controls allow transfer 
straight from play to wind and back, the pause 
control stopping and re-starting record/play. 
Push buttons select MPX filter on/off, Dolby 8, 
C or off and auto-ferrichrome tape switching 
(one of the few machines that have not 
abandoned ferrichrome!). The counter is a 
simple mechanical type with reset There is a 
remote timer play /record/start switch. Level 
indication is with two separate rows of eight 
LEDs, thus having rather modest discrimin 
ation, but allowing all transients to be read 
very accurately. A record mute facility is also 
provided. 

Microphone inputs on %in jack sockets 

were fairly sensitive and very quiet, but the 
deck monitor made a quiet whirring noise, 
which microphones would possibly pick up. 
Line inputs were reasonably sensitive, and we 
had no clipping problem at all. The noise floor 
was quite low, but noisier than many other 
decks. 

Replay azimuth was extremely accurately 
set Head heights were adequate, replay guide 
height slightly high, but head penetration 
good. Replay amplifier hiss levels were 
marginally worse than usual, but satisfactory, 
whilst hum did not measure too well, but was 
acceptable in the subjective tests. The replay 
clipping margin was amazingly good, whilst 
output levels were average. 

There is no replay gain control, and 
headphones were driven from %in stereo jack 
socket at slightly too loud a level for both low 
and high impedance models. Replay response 
was a litle disappointing, averaging around 
1.4dB down at 10kHz the bass end being fairly 
extended, though. 

Sony 8HF was chosen for ferric and gave 
very good LF and MF MOLs, but HF satur 
ations were slightly disappointing though not 
poor. Overall noise measurements were 
reasonable throughout but quite a few 
machines were slightly better. Modulation was 
not too good, but overall responses measured 
well to 10kHz, dropping off noticeably above 
this. Responses sounded reasonable through 

out, but we felt there was a loss of 'air' 
because of the fall-off at extreme HF. 
Distortion was thought very good, and we only 
commented mildly about the HF compression. 
Tape stability was excellent and the sound was 
thought very good indeed for a budget deck. 

BASF Chrome If gave poor LF MOLs, but HF 
saturations were average for the tape. Overall 
noise levels were reasonable without Dolby, 
fairly good with Dolby 8; but Dolby C noise 
reduction fell short of its potential by around 
4dB, showing some of the electronic circuits to 
be slightly nosier than optimum. Responses 
were quite reasonable up to 13kHz without 
Dolby, but a little uneven with Dolby C. Overall 
distortion was worse than usual, so you would 
have to take the volume down on recording by 
several dBs. Since overall noise was criticised 
slightly, dy namic range is a little limited. Sony 
UCX-S Pseudochrome gave slightly better 
sound quality, but odd response variations 
gave a slight colouration, although distortion 
was a little better. 

Sony Metallic gave disappointing LF and MF 
MOLs, but stunningly good HF saturations, 
Dolby C HF saturation hitting the gong and 
breaking it with + 6.6dB! Overall noise levels 
were all around 1 V2dB worse than average, but 
acceptable. Responses showed slight bass 
loss and EHF boost, exaggerated with Dolby C 

GENERAL DATA 
Replay azimuth deviation from average ............................... + 5" 
Line input sensitivity ............................................................. 76mV 
Worst audible replay hum component... ........... - 70.3d8 (150Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) ....... - 56.3d8 
Replay noise chrome position CCIRIARM 

weighted (NR out) .............. .... . . ...................... .......... - 60.3d8 ���;�
p
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Wow and flutter average (peak weighted DIN) .... ............. 0.12% 
Speed average ..................................... ...... .... .................. - 0.8% 
Meters under-read.. . ... . ....... . ................. ......... Od8 on Bms 
Overall 10kHz sat ferric UR ref DL ......................... -6.0/-7.1d8 
Overall Dol by C 10kHz sat ferric UR rei DL ........... -7.01-4.7d8 
Overall MOL ferric L/R for 5% dist @ 

315Hz ref DL.. . ... + 7.4/ + 6.8d8 
Overall 10kHz sat, chrome position UR ref DL. .. . - 5.5/- 5.5d8 
Overall 10kHz sat, Dol by C, chrome, UR ref DL. . .. -3.7/-3.6d8 
Overall MOL chrome UR for 5% dist @ 

315Hz ref DL. ................................ ................ ....... + 3.2/ + 2.4d8 
Overall 10kHz sat metal L/R ref DL. ....................... + 3.4/ + 3.1d8 
Overall 10kHz sat, Dol by C, metal UR rei DL. . ...... + 6.6/ + 6.4d8 
Overall MOL metal UR for 5% dist @ 

315Hz ref DL. ................................................... .... + 5.0/ + 5.1d8 
Overall noise ferric NR out (CCIR/ARM) ref DL ............. - 50.0d8 
NR improvement Dol by 8/C.. . ................................... 9.4/18.4d8 
Overall noise chrome NR out (CCIR/ARM) ref DL ..... -55.1d8 
NR improvement Dol by 8/C.. . ..... 8.9/14.6d8 
Overall noise metal NR out (CCIR/ARM) ref DL ............ -51.9d8 
NR improvement Dol by B/C .......................................... 9.7/18.5d8 
Modulation noise ferric broad/close 

ref 3kHz tone.. . .................................. - 35.51-30.9d8 
Line input noise floor, gain m in rei DL(CCIR/ARM) . .... -77.3d8 
Line input noise floor ref 160mV/DL(CCIR/ARM) .. . .... -75.7d8 
Spooling time (C90) .................. ....... ......................... 1 m in 25 sec 
Dynamic range ferric/chrome/melal ........................... 73/72/79d8 
Noise reduction system.. . ........................... Dolby 8/C 
Tapes used ......................... Sony 8HF/8ASF CR 11/Sony Metallic 
Typical retail price .. ... ...... .. .................................................. £109 

OVERALL FREQUENCY RESPONSES 
at - 20d8 ref Do/by level in. If the replay response had been correct and 

bias increased on record, the metal perform
ance would have been far better, and more 
balanced. The programme would have been far 
better, and more balanced. The programme 
was heard to be slightly bright, but 'exciting' 
throughout The lower frequency peaks were a 

T little dirtier than usual, especially in the "" 
Shostakovich, but HF was very transparent. 1 
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for a budget deck, but some was noted on Sony BHF ferric, Do/by off 

piano, but was not too poor. Speed was a little 
on the slow side, which might depress those 
with perfect pitch. Spooling time was 
marginally faster than usual and torque very 
slightly high, but there was some juddering 
noticed which would explain the piano wow. 

T 

R 

L 

.. 

This deck most certainly is worthy of a good "" 
recommendation, and it is fair to include it in 1
the 'Best Buys' - my main reservation being " 50 '" 200 5oo " 
the very slight wow. For its price it did give BASF Chromdioxid 11, Do/by off 

some good overall sound quality at best, but 
pre-recorded cassettes might sound just a wee 
bit muffled. Reasonable metering, Dolby C 
noise reduction and programme search are all 
useful facilities, and we liked the ergonomics. 
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At a price higher than many very respectable 
mains-operated recorders, Sony's Walkman 
Professional we felt, deserved inclusion here. 
lt certainly is a cut above all their cheaper 
models and incorporates stereo record 
functions as well as replay. Alas, only Dolby B 
noise reduction is fitted, and the machine has 
only two heads. But the remar kable 
compactness of the WM-06 will be very useful 
i n d e e d  f o r  m a n y  s e r i o u s  r e c o r d i n g  
applications. l t  weighs a mere 640gms, 
including leather case and average batteries. 

The main inputs and outputs are on 3.5mm 
stereo jacks and are on the right and back of 
the deck. A switch selects mic or line input for 
one of the jacks. Ample levels for both high 
and low impedance headphones are available 
from two stereo jacks so two pairs can be used 
at once. The deck requires four AA cells 
internally, or 6V external supply via a socket on 
the rear. Current drawn varied from 140mA to 
just over 200mA, so typical battery life on 
recording (without spooling) could be around 
3'12 hours from a set of AA cells. 

A miniature ganged rotary record level 
control is fitted, together with a large record 
button near it. The stop button is on the front 
panel with the other controls, including pause 
(able to stop and re-start the tape), fast 
forward, rewind, and play. Also on the front is 
the ganged slider for headphone level. A very 
small switch for ferric, chrome, or metal tape 

types (not ferrichrome) is on the side panel 
along with a Dolby B on/off switch. lt is 
particularly fascinating that the deck controls 
allow cueing in either direction. 

A hinged lid on the top panel opens a very 
neat and small cassette compartment. A tape 
counter with re-set is to the right and metering 
is with five LED segments, whichever is the 
higher of left and right channels being 
indicated. Fast transients were read very 
accurately, although level discrimination was, 
of course, very poor and this was annoying. 
The bottom LED can be switched to read 
battery state. The speed can be varied ± 5% 
from nominal with a control on the back, a 
switch selecting nominal or variable speed. 

Two strap hooks are mounted on the deck 
which fit neatly into a leather case, the straps 
also allowing for shoulder suspension. Sony 
MDR 50 headphones are supplied, and these 
are lightweight and sound very good. 

Pre-recorded cassettes at best sounded 
excellent, both on the Sony headphones and 
through an external system, but slight flutter 
and tape/head contact problems were 
occasionally noted. Replay azimuth was a little 
inaccurate, but replay response was at le

'
ast 

3dB down at 10kHz on both ferric and chrome 
positions. Replay hiss measurements were 
reasonable. Output levels are about 4dB lower 
than usual. 

The microphone input sensitivities were 

quite reasonable, and the circuitry was fairly 
quiet, quality with our two Beyers being 
through! very good. The line inputs (3.5mm 
stereo jack) were reasonably sensitive and 
there was no clipping problem. In the context 
of just Dolby B the record amp noise floor was 
reasonable. 

Maxell UD gave good LF and MF MOLs, but 
· HF saturations were only adequate. Overall 

noise measured well but Dolby B gave just 9dB 
improvement. Responses were very flat up to 
13kHz. Modulation noise was poor, though. 
Overall sound quality was very good 
throughout. Sony UCX-S pseudochrome did 
not have very good MOLs and saturation was 
just adequate, but noise measured quite well 
with Dolby out, Dolby only giving 8.5dB 
improvement, though. Sound quality was 
good, but frankly, should have been better. 

TDK MA metal gave very poor LF MOLs, and 
even at 3.15kHz MOLs were poor. HF 
saturations were average for the tape type, so 
quite clearly the results show that this deck is 
not really metal capable, there obviously being 
considerable record head saturation. Overall 
noise measurements were acceptable. 
Responses were quite reasonable up to 13kHz. 
All responses rolled off steeply below 50Hz. 
Sound quality was said to be gritty at LF, 
although HF was very clear and clean. Quite 
frankly, I do not re::�lly think it's worth while 
attempting to use metal on this deck. 

Wow and flutter measured moderately well 
in comparison with other 'Walkmans', but not 
compared with a mains-operated deck. Wow 
was just noticeable on some types of music. 
Nominal speed was extremely accurate, but 
spooling time very slow. Torque was slightly 
on the low side. Head and guide heights were 
excellent and head penetration was good, 
although the erase head was a little low. 

I wish we could have got away from 3.5mm 
stereo jacks, since phonos make interfacings 
so much easier. Even so, the machine did 
interface quite well with a normal system, so 
that the deck was a perfectly reasonable one 

GENERAL DATA Replay azimuth deviation from average.. .. ................ + 25o 
������pnu�i;:����i��CiFiiAFiM·;;,;;;;9t;ied (Nfio�ii• ·······�·�f3��Replay noise chrome position CCIR/ARM weighted (NR out) ........................................................ - 61.2d8Replay amp clipping ref DL.. .. ... + 18d8Max replay level for DL.. .. . .................................. ...... 0.35vWow and flutter average (peak weighted DIN) .................. 0.15%Speed average .................................................................... + 0.2% Meters under-read .. . . ....................... ................. ....... OdB on BmsOverall 10kHz sat ferric UR rei DL. .. . . . ... ............ -6.21-6.6d8Overall MOL ferric UR for 5% dist @ 315Hz rei DL ... ....... ..... ........................................ + 5.8/ + 6.5d8 Overall 10kHz sat. chrome position LIR rei DL ..... -6.0/-6.4d8Overall MOL chrome LIR for 5% dist @ 315Hz rei DL ......................................................... + 4.21 + 5.2d8Overall 10kHz sat metal UR ref DL ........................ -0.1/ + 0.2d8Overall MOL metal LIR for 5% dist @ 315Hz ref DL.... .. .. .. .. ......... + 3.2/ + 4.7d8Overall noise ferric NR out (CCIR/ARM) ref DL.. .. - 51.2d8NR improvement Dolby B .. ... ............... ................... ........... 9.0d8Overall noise chrome NR out (CCIR/ARM) ref DL ......... - 54.1d8NR improvement Dolby B.. .. ........... 8.4d8Overall noise metal NR out (CCIRIARM) ref DL ...... ..... - 52.6d8
NR improvement Dol by B.... . .. . ....................... 9.0d8Modulation noise ferric broad/close rei 3kHz tone ...... .. .......... ................................ -35.91- 26.7dBLine input noise floor, gain m in ref DL (CCIRIARM) .. ... -72.3d8Line input noise floor rei 160mVIDL (CCIRIARM) ......... -69.2d8Spooling time (C90).... .. ................ ....... .......... ...... 2 m in 45 secDynamic range ferric/chrome/metal ........................... 65166164d8Noise reductton system ..................................................... Dolby 8Tapes used .. .......... .................... Maxell UD/SonyUCX-2/TDK MATypical retail price.. . .. ... .................. ... .......................... £200

OVERALL FREQUENCY RESPONSES 
at - 20d8 ref Dol by level 
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for many uses in a mini installation. T This is probably the best recording personal "" 
cassette recorder available, but surely it 1 
should be replaced soon by one with Dolby C. ,. " 100 2llll "' " 

lt is beautifully constructed and designed and BASF Chromdioxid 11, Do/by Bin 

seemed very rei iable, so it can be re
commended highly as it will undoubtedly be a 
lot of fun to use. The rather high price for it is 
the main reason for it not achieving a 'best 
buy' rating here. 
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This well laid-out new deck from Sony 
incorporates a combination head allowing off 
tape monitoring. Dolby 8 and C noise 
reduction is included, together with an 
excellent tape counter, which indicates time 
elapsed from a zero point in minutes and 
seconds, working even during spooling. If zero 
is at the end of a tape then all readings are 
'minutes and seconds to go'. Phono line input 
and output sockets are mounted on the rear 
panel. The record level control is a friction
locked rotary, which felt particularly smooth, 
and this is complemented by a ganged replay 
gain control for headphones only. The %" 
stereo jack provides ample volume. 

Metering is with a fluorescent bargraph 
display, reading from -40dB to + 8dB with 
reasonable discrimination. This display gives a 
very fast attack time and is excellent. A centre 
indented preset adjusts bias on ferric only, and 
pushbuttons select ferric/chrome/ferric
chrome/metal (IEC numbers are marked as 
well), Dolby on or off, 8 or C, MPX filter on or 
off, tape or source monitoring, counter reset 
and memory. A switch selects remote timer 
start (play or record). A remote control socket 
is fitted on the front panel. Deck functions 
allow direct transfer play into wind and back, 
with auto rewind and play and dropping into 
record. The pause control stops and restarts 
tape movement. Deck functions were much 

, 
liked, and cassette insertion was very simple. 

0 
w 

No microphone inputs are provided. The line 
inputs have good sensitivity, and the input 
circuits add only very slight noise. The output 
impedance from the deck is a little high, 
although levels are average. 

Replay azimuth was extremely accurate, but 
the head was marginally out of true vertically. 
Very slight 50Hz hum was just noted on the left 
replay channel, whilst hiss levels were around 
average. Replay amplifier distortion and 
clipping performances were excellent. 

Sony AHF ferric produced quite good low 
frequency MOLs and excellent high frequency 
saturation, showing a good compromise of 
overall adjustment. Responses with bias 
nominal showed very sight high frequency 
droops, but with bias at -1 responses 
sounded very smooth indeed, rated superb, as 
was sound quality up to moderately high 
levels, distortion setting in rapidly above 
these. Noise measured reasonably with good 
Dolby improvements, modulation noise being 
fairly low. 

Sony UCXS pseudochrome also gave quite 
good low frequency MOLs, and very good high 
frequency saturation - but 3.15kHz MOLs 
were only adequate. Noise was reasonable 
throughout, modulation noise being rated very 
low, which is good. Responses showed high 
frequency lift, though this was not disliked. 
Distortion seemed quite low up to fairly high 
levels, the sound being very open and much 

liked, although high levels were distorted. 
Sony Metal gave reasonable low frequency 

MOLs, and excellent high frequency satura
tions. Responses sounded quite flat, although 
the lower presence region did show a slight 
valley on the charts. Noise measurements 
were all reasonable, whilst the subjective 
quality throughout was much liked, showing 
metal tape to work well. 

Although wow and flutter measured well, the 
clutch mechanism was slightly jerky causing 
the odd judder (this was not serious though). 

Speed was accurate, and spooling time 
average. Forward tension was rather jerky, but 
back tension showed only small cyclic 
variations. Dol by calibrations throughout were 
reasonably accurate. The Dol by C circuits were 
better than average, showing that Sony have 
dramatically improved upon their earlier Dol by 
C designs. 

We all liked this machine very much, for not 
only were many points of the ergonomics 
excellent, including a superb counter, good 
metering and good facilities, but the overall 
sound quality was often rated superb on all 
types - though levels will need watching 
slightly on ferric and chrome. Highly 
recommended as an obvious best buy. 

GENERAL DATA 

Replay azimuth deviation from average. . ............ 1'" 
L ine input sensitivity... . ....... 9 0 mV 
Worst audible replay hum component ......... -61dB (50 Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) .... -56.8dB 
Replay noise chrome position CCIR/ARM 

weighted (NA out)...... -60.2 dB 
Replay amp clipping ref DL. . ...... + 17.8dB 
Max replay level for DL. ....... 610 mV 
Wow and flutter average (peak weighted DIN) ..... .... 0.0 8% 
Speed average. . . . . . . . . .... .......... + 0.1% 
Meters under-read. . .. .............. OdB on 8ms 
Overall 10kHz sat ferric UA ref DL........ -4/-4dB 
Overall Dol by C 10kHz sat ferric UA ref DL. . ... -1/-1dB 
Overall distortion ferric UA for 5% dist 

@ 3 15 Hz ref DL. . .... + 5.8/ + 5.6dB 
Overall 10kHz sat chrome position UA ref DL. -4/-4dB 
Overall Dolby C 10kHz sat chrome position L /A 

ref DL. .. ..... -1.5/-1dB 
Overall dist chrome position LIA for 5% dist 

@3 15Hz ref DL..... . . . ....... +6.0 /+5.6dB 
Overall 10kHz sat metal L /A ref DL ............ +0.5/+0.5dB 
Overall Dol by C 10kHz sat metal UA ref DL ........ + 4/ + 4dB 
Overall distortion metal LIA for 5% dist 

@3 15Hz ref DL ......... ................. +7. 6/+?.0 dB 
Overall noise ferric NR out (CCIA/AAM) ref DL. ..... -50.4dB 
NA improvement Dolby B/C .... . ...... .......... 9.8/18. 6dB 
Overall noise chrome NA out (CCIA/AAM) ref DL. ... -53.6dB 
NA improvement Dolby B/C ........... ......... . 9.4/18.0 dB 
Overall noise metal NA out (CCIA/AAM) ref DL . .... -52.0 dB 
NA improvement Dolby B/C. . .... 9.4/18.6dB 
Modulation noise ferric broad/close ref 3kHz tone-40 /-3 4dB 
Modulation noise chrome broad/close ref 

3kHz tone. .. -41/-3 4dB 
L ine input noise floor ref 160 mV/DL(CCIA/ARM) ..... -7 8.4dB 
Spooling time (C9 0 )  .... ..................... ...... 1 m 55s 
Dynamic range ferric/chrome/metal. . . 7 6/79 /79.5dB 
Noise reduction system. . ....... Dol by B/C 
Tapes used. . .... . Sony AHF/Sony UCX-S/Sony Metal 
Typical retail price ............................ £225 when reviewed, now £249 

OVERALL FREQUENCY RESPONSES 
- 20d8, ref Do/by level 
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This new Sony deck is unusual in that despite 
its three heads, off tape monitoring is not 
possible, although the automatic tape setting
up function and auto peak level attenuator do 
use all three heads for their operation. All 
controls on the front panel are touch sensitive 
types, including the record level (which can go 
from -56dBI to OdB in five seconds), and a 
balance control allowing four steps to swing to 
left or right. Phono line input and output 
sockets are provided on the rear panel, whilst a 
v." stereo jack is provided for headphones on 
the front. There is a touch-operated stepped 
ganged level attenuator which affects line 
output levels (average at maximum but from a 
fairly high impedance) and headphone level 
(plenty of volume available). A pip tone button 
allows a pip to be heard whenever a function 
control is touched, so one can count pips to 
check on the degree of gain change for 
example. 

Touch sensitive functions also include: 
Dolby off, B or C; MPX filter on/off; tape type 
(lEG types 1 to 4, with partly auto switching); 
auto tape calibration; auto attenuation 
(programme levels monitored by special replay 
head circuit which controls record level steps); 
status memory for four settings; write and 
check functions; timer record or play; counter 
reset and memory (the counter is superb, as on 
the TCK 555); eject, and deck transport 
functions. The deck allows direct play into 

wind and back, pause stopping and re-starting, 
and record muting. An MOL balance facility 
allows the overall response to be varied from 
+ 1 to -1 dB at 10k Hz after tape calibration. 
No microphone inputs are provided. 

Metering is with fluorescent bargraph 
display, which indicates transients very 
accurately. If the pip tones are selected, the 
meters indicate over-recording with a pip -
and, if auto attenuate is also selected, will step 
down the record level appropriately. An 
indicator tells you if the replay level is non
linear with record. Input attenuation is 
indicated in dBs digitally. All functions are 
indicated by LED displays. This deck has a 
very high audiophile quotient, even switching 
itself off when it gets bored with waiting! 

The line inputs had average sensitivity, but 
input noise was only adequate for Dolby C. 
Replay azimuth was fairly accurate, head and 
guide heights reasonable. Replay amplifier 
distortion was satisfactory, but the clipping 
margin excellent. No replay hum was noted, 
but the 50Hz measurement was only fairly 
good, hum components probably being 
masked subjectively by the higher than 
average replay hiss which also added to the 
overall tape noise. Some of the hiss was 
probably microprocessor noise breakthrough. 

Sony AHF ferric produced good low 
frequency MOLs but just adequate high 
frequency saturation, responses being much 

flatter than average, and well extended (all 
charts are with MPX in). Overall noise was not 
too good, but Dolby improvements were good 
fortunately. Modulation noise charts were 
reasonable. With auto attenuation switched in, 
the entire programme sounded well, except for 
high frequency compression being slightly 
criticised. The auto-attenuation circuits coped 
with the high levels very well by attenuating 
them quite subtly, this action being barely 
audible. The Dolby C circuits were better than 
average. 

Sony UCXS pseudochrome gave reasonable 
MOLs and saturations throughout, back
ground noise being adequate, with good noise 
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  
measured well, and modulation noise was low. 
The subjective sound quality was rated superb 
and very much liked_ 

Sony Metal gave very good MOLs and 
reasonable high frequency saturations. 
Responses were excellent without Dolby, but 
showed a slight presence hump with Dolby in. 
Overall noise was average here, with good 
Dolby improvements, whilst the subjective 
quality was again much liked throughout, 
showing metal performance to be very good 
but not quite superb. 

Wow and flutter measured very well and 
none was heard on the normal programme 
material. Speed was extremely accurate but 
spooling slightly slow. Tensions were 
surprisingly steady. 

This deck was very difficult to assess in the 
lab since the microprocessor operation of gain 
steps caused it to argue with our computer -
but it should not argue with you! lt is so 
unconventional in ergonomics, that whilst we 
all liked it, you might not, so you must check 
this before you order one. I warmly recommend 
it as a best buy, but to sum up its remarkable 
features in this short review has been 
unusually difficult. Its overall sound quality 
was marvellous, and the microprocessor 
operations all worked well and reliably, particu
larly the auto attenuator/pip functions and 
excellent meters. A remote control socket and 
an AC mains outlet are included on the back 
panel. The review sample was an early 11 O V
one; 240V models are usually better on noise 
performance and I hope this applies here. 

GENERAL DATA 
Replay azimuth deviation from average ................. 1 4' 
Line input sensitivity. . .11 0mV 
Worst audible replay hum component . ....... -68d8 (1 5 0Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) .... -5 2.8d8 
Replay noise chrome position CCIR/ARM 

weighted (NR out) ....................... .... -5 6.4d8 
Replay amp clipping ref DL. . . . . . . . . . . . . . . ... + 17.1d8 
Max replay level for DL. . ... 61 0mV 
Wow and flutter average (peak weighted DIN). . ..... 0.08% 
Speed average . . -0.1% 
Meters under-read . . ... Od8 on 8ms 
Overall 10kHz sat ferric UR ref DL. -8.51-7.5d8 
Overall Dol by C 10kHz sat ferric UR ref DL. ...... -6/-5.5d8 
Overall distortion ferric UR for 5% dist 

@ 315 Hz ref DL .......................... +6.61+6.6d8 
Overall 10kHz sat chrome position UR ref DL. .... -6.51- 6d8 
Overall Dolby C 10kHz sat chrome position UR 

ref DL. . ..... -41-3.5d8 
Overall dist chrome position UR for 5% dist 

@315Hz ref DL .......................... +6.41+6.4d8 
Overall 1 0kHz sat metal UR ref DL .............. -1.51- Od8 
Overall Dol by C 10kHz sat metal UR ref DL. ....... + 21 + 3d8 
Overall distortion metal UR for 5% dist 

@315Hz ref DL.. . .............. +8.01+8.0d8 
Overall noise ferric NR out (CCIR/ARM) ref DL ....... -48.0d8 
NR improvement Oolby 8/C ..................... 9.8118.6d8 
Overall noise chrome NR out (CCIRIARM) ref DL ..... - 51.6d8 
NR improvement Oolby 8/C . . .. 9.6/18.2d8 
Overall noise metal NR out (CCIRIARM) ref DL ...... -51.2d8 
NR improvement Oolby 8/C . . ...... 9.6118.0d8 
Modulation noise ferric broad/close ref 3kHz tone-4 01-3 4d8 
Modulation noise chrome broad/close ref 

3kHz tone ................................ -4 0/-3 5d8 
Line input noise floor ref 16 0mVIOL(CCIRIARM) ..... -7 6.4d8 
Spooling time (C9 0). . ...................... 2m 0 4s 
Dynamic range ferric/chrome/metal .............. 7 4177179d8 
Noise reduction system ........................ Dol by 8/C 
Tapes used . . .. Sony AHF/Sony UCX·S/Sony Metal 
Typical retail price .................................. £3 6 0  

OVERALL FREQUENCY RESPONSES 
- 20dB, ref Do/by level 
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This budget two-head deck incorporates just 
simple facilities, with only Dolby B noise 
reduction. But it offers very good deck controls 
(solonoid operated) and is encased in metal. 
The rear panel has phonos for line input and 
output, the mains being lead is two-core 
attached. Metering is with moderately fast 
peak-reading fluorescent bargraph displays for 
each channel, with reasonable discrimination. 
The record level control is a large split· 
concentric rotary, switchable to mic or line 
inputs. No replay gain control is provided, the 
%" stereo head phone jack giving greatly 
excessive volume into low impedance head· 
phones and too much even into high 
impedance ones. 

Deck controls permit transfer from play into 
wind, with cueing, and the pause control stops 
and restarts both on playback and record. For 
recording, only the record button need be 
pressed which is unusual. The tape counter 
was rather crude and jammed several times 
during the tests. Cassette loading was simple 
and effective. The front panel also includes a 
normal, chrome and metal tape selector, which 
was poorly labelled, and a Dol by on/off switch. 

Two %" mono jack sockets are provided on 
the front panel for microphone inputs, and 
these proved reasonably sensitive and 
surprisingly quiet, the audio quality also being 
excellent here. The line inputs were slightly 
insensitive but input noise was minimal and no 
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clipping problem was noted. Input and output 
impedances should present no problems and 
output levels were reasonable. 

Replay head azimuth was fairly accurately 
set, but the head was slightly off its correct 
height and guides were also marginally in 
error. Replay amplifier noise measured 
adequately, with hum levels well down. Replay 
amplifier distortion and clipping margins were 
good and no problems were experienced in 
playing back pre-recorded cassettes. 

TDK D tape was originally recommended by 
Technics for the ferric position, but proved to 
be over-biased and well down at high 
frequencies, so Maxell N ew UD was 
substituted. The 315Hz and 3.15kHz distortion 
plots were very good for the tape type, but 
10kHz saturation measurement was poor 
showing the machine to be over-biased and 
over-equalised here. Overall noise measured 
extremely well with and without Dolby and 
modulation noise was adequate. The A/B 
levels were reasonably accurate and 
responses showed around a 1dB shelf up at 
high frequencies, with response curtailing 
rapidly above 15kHz (built in MPX filter). Low 
frequencies rolled off rapidly from 50Hz 
unfortunately. Stability was very good. 

TDK SA pseudochrome was found rather 
muffled and so we substituted SA-X which 
showed a marginal drop in response around 
2kHz, but otherwise was very flat, other than 

some bass loss, again with Dol by in or out. The 
315Hz MOL was frankly very poor, although 
high frequency saturation was amazingly good 
- showing that the chrome position was 
under-biased and under-equalised. Overall 
noise and Dolby improvement were average. 
A/B sensitivity was again correct for SA·X. 
High frequency stability was slightly poorer 
than average because of the under-biasing. 
Modulation noise was better than average on 
SA-X. 

TDK MA metal proved to have very poor 
MOLs at 315Hz, but very good high frequency 
saturations, and so we suspect some slight 
head saturation as well as the tape being 
under-biased. Ironically, 3.15kHz MOLs were 
actually better than the 315Hz ones, thus 
proving our criticisms. Overall results on metal 
tape were audibly excellent provided a rather 
low recording levels were not exceeded - but 
dynamic range was thus only good rather than 
very good. Overall noise on metal was 
inherently only adequate anyway, but with 
good Dolby noise reduction, A/B saturation 
sensitivity being well matched. Responses 
with Dolby out were excellent and only a 
marginal presence valley was noted with Dol by 
in, apart from the same very low frequency loss 
as before. 

Wow and flutter measured very well indeed, 
especially for a budget deck, and speed was 
only marginally slow. Spooling times were 
average. Forward tension was slightly jerky 
and back tension a little variable but no actual 
problems were encountered in operation. No 
problems were noted with erasure or crosstalk. 

Whilst either low or high frequencies on the 
various tape types were not too well optimised 
for distortion, this machine can give some 
surprisingly good flat respor.ses overall and 
with the mechanics being basically good, this 
model is of reasonable value for money 
although it only includes Dolby B noise 
reduction. Helped by good meters and deck 
functions, it can be recommended in the 
budget class, but I do not really consider it as 
metal compatible because of its very poor low 
frequency MOL performance. What a pity that 
it misses Dolby C though, and the meters do 
encourage users to keep peak levels down. 

(Note: Technics have since introduced a Do/by C 
version of the 216 designated the RS-M226, which 
sells for £110). 

GENERAL DATA 
Replay azimuth deviation from average . . .. 16' 
Line input sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 0mV 
Worst audible replay hum component . ....... -71dB (15 0Hz) 
Replay noise ferric CCIRIARM weighted (NR out) .... -5 8.2dB 
Replay noise chrome position CCIRIARM 

weighted (NR out) ............................ -61.8dB 
Replay amp clipping ref DL.. . ..... + 15.3dB 
Max replay level for DL ............................ 6 2 0mV 
Wow and flutter average (peak weighted DIN). . . .... 0.01% 
Speed average .................................. + 0. 7% 
Meters under-read . . . ........................ 5dB on 8ms 
Overall 1 0kHz sat ferric UR ref DL. . . ... -8/-7.5dB 
Overall Dolby C 10kHz sat ferric UR ref DL. 
Overall distortion ferric UR for 5% dist 

@315 Hz ref DL............ . ..... + 6.6/ + 6.2dB 
Overall 10kHz sat chrome position UR ref DL. . .. -2/-2.5dB 
Overall Dol by C 10kHz sat chrome position UR ref DL. 
Overall dist chrome position UR for 5% dist 

@31 5Hz ref DL. . . . . . . . . . . . . . . . +5.0/+3.4dB 
Overall 1 0kHz sat metal UR ref DL. ........ + 11 + 0.5dB 
Overall Dol by C 1OkHz sat metal UR ref DL. 
Overall distortion metal UR for 5% dist 

@315Hz ref DL. 
' 

..... +3.61+3.0dB 
Overall noise ferric NR out (CCIR/ARM) ref DL ....... -51.6dB 
NR improvement Dolby B. . ....... ..... 9.8dB 
Overall noise chrome NR out (CCIR/ARM) ref DL. .... -5 3.0dB 
N A improvement Dol by B. . ............ 9.4dB 
Overall noise metal NR out (CCIR/ARM) ref DL. . . -5 0.6dB 
N A improvement Dol by B .......................... 10.0dB 
Modulation noise ferric broad/close ref 3kHz tone- 3 6/- 29dB 
Modulation noise chrome broad/close ref 

3kHz tone . . . . . . . . . . . . . . . . . . . ...... -371-3 3dB 
Line input noise floor ref 1 6 0mV/DL(CCIR/ARM) ..... -81.4dB 
Spoofing time (C9 0). . . . . . . . . . . . ...... 2m 0 5s 
Dynamic range ferric/chrome/metal ............ 67.5/ 67/ 6 4dB 
Noise reduction system .......................... Dol by B 
Tapes used ..... ............ Maxell UDITDK SA·XITDK MA 
Typical retail price . . . . ...................... £89 

OVERALL FREQUENCY RESPONSES 
- 20dB, rei Dol by level 
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Fairly compact in its metal case, the 245X is a 
two-head deck and so does not allow off-tape 
monitoring while recording. Unusually, it has 
its '/• in mic input jacks on the back panel 
accompanying the phono line in/out sockets, 
remote control socket, and two-core captive 
mains lead. Record level is adjusted by a 
single stereo-ganged medium-throw horizontal 
fader, with a centre-indented balance fader 
alongside it. Replay gain is variable via a rather 
stiff ganged fader of shorter throw. Fader 
controls were found not too easy to adjust as 
the finger grip was not large enough for 
average European thumbs. 

Push buttons select counter mode (three 
digit display or tape time remaining, pseudo
real-time) along with the necessary tape length 
setting for the counter (this cycles five time 
settings from 15 minutes to 60 minutes per 
side); 'music select' for use with music search, 
'music repeat' for block cycling; noise 
reduction buttons for off, Dolby 8, dbx, and 
dbx disc; counter reset and remote timer start 
record or playback. 

Tape transport functions are conventional, 
and allow transfer straight from play into wind 
and back with excellent cueing. The pause 
control stops but does not re-start tape 
movement and there is a record mute facility. 
All the main transport controls are built into a 
panel which is flush mounted, nice to use for 
most people though very awkward for the blind 

- � 0 "' -.. V. 
;: N -..tm1t.> --

-� l'¥(_� .·�_£t;::::::pq;��-

or partially sighted. Tape type selection is 
automatic. 

Behind a glass panel are the fluorescent 
bargraph meters, reading transients very 
accurately, but with the scale changing if you 
choose dbx. The meters, unusually, are 
unequalised, with bass cut and top boost. They 
had fair discrimination and read Dolby level at 
+ 3dB approximately, on the mark. The front 

panel on our review sample felt slightly loose 
and had a slight sharp edge at a corner. 

Microphone inputs were moderately 
sensitive, but slightly hissy. Much hiss 
pumping was heard when speech was 
recorded with dbx, Dolby C being much better. 
The line inputs were slightly insensitive but 
had no clipping problem. The background 
noise floor was at a very low level indeed, 
which should be a lesson to Teac. 

Replay azimuth was accurate, and head and 
g u i d e  h e i g h t s  a c c e p t a b l e ,  w i t h  h e a d  
penetration good. Replay ampifier hiss 
measurements were excellent, slightly better 
than usual. Some hum was measured in the lab 
at 50, 100 and 150Hz, and this needs 
improvement. The clipping margin was 
excellent, and output levels were average. 
Replay responses were also excellent and 
amongest the flattest. Low and high 
impedance headphones of normal types could 
be driven loud enough for almost anyone, the 
'14 in stereo jack having its delivered volume 

adjustable with the replay gain control. 
Maxell UD gave good LF and MF MOLs, but 

HF saturations were slightly disappointing. 
Overall noise levels were all excellent, Dolby C 
giving virtually a 20dB improvement. Reponses 
were very good, but showed a gentle EHF lift. 
M o d u l a t i o n  n o i s e  w a s  a v e r a g e .  T h e  
programme sounded very slightly 'up' and 
bright, but this was not disliked. Slight HF 
compression was noted throughout the 
programme, so the tape was just a little over
biased. Background noise with dbx was 
phenomenally low in the absence of 
programme, but much programme material 
caused continual noise modulation, which was 
strongly disliked. Even so, dbx sounded better 
than it used to, but Dolby C was so much 
better, we felt, as to make dbx redundant. 

BASF Chrome 11 gave only fair LF MOLs, but 
H F sa tu rations were average for the tape, 
background noise measurements being 
superb throughout. Responses again showed 
a slight lift at extremely high frequencies, 
which was exaggerated a bit with Dolby C, also 
giving a presence valley. Quality was generally 
very good indeed with a comment of 'exciting' 
but we preferred to lower the recording level 
slightly. TDK SA was generally muffled and 
was disappointing, but Maxell XLII was much 
better. Responses with XLII were exellent. 

TDK MA metal gave only rather mediocre LF 
and MF MOLs, but HF sats were excellent. We 

GENERAL DATA 
Replay azimuth deviation from average.. . .. .. ............... + 10° 
line input sensitivity.. . . ........... 106mV 
Worst audible replay hum component... ........... -66.1dB (150Hz) 
Replay noise ferric CCIR/ARM weighted (NR out) ....... -60.3dB 
Replay noise chrome position CCIR/ARM 

weighted (NR out).. . . .................... -63.9dB 
Replay amp clipping rei DL... . ................. + 17dB 
Max replay level for DL. . . ................................... .... . ... .......... 0.5v 
Wow and flutter average (peak weighted DIN) . .. .............. 0.08% 
Speed average.. . .. + 1.6% 
Meters under-read.. . . ... OdB on 8ms 
Overall 10kHz sat ferric UR rei DL.. .. -6.71-6.3dB 
Overall Dol by C 10kHz sat ferric UR rei DL ........... - 4.6/-3.8dB 
Overall MOL ferric UR for 5% dist @ 

315Hz rei DL.... . ........................ ..... + 6.8/ + 6.5dB 
Overall 10kHz sat. chrome position UR rei DL ..... -5.8/-5.5dB 
Overall 10kHz sat, Dol by C. chrome, UR rei DL .. .. -3.6/-2.8dB 
Overall MOL chrome L/R for 5% dist @ 

315Hz ref DL.. + 3.71 + 3.8dB 
Overall 10kHz sat metal L/R rei DL.................. . . + 0.8/0.0dB
Overall 10kHz sat, Dol by C, metal UR rei DL .. ...... + 3.71 + 3.0dB 
Overall MOL metal L/R for 5% disl @ 

315Hz rei DL.... ............................................... .. + 5.9/ + 5.6dB 
Overall noise ferric NR out (CCIR/ARM) rei DL ............. -51.4dB 
NR improvement Dol by B/C ....................................... . 10.1/19.9dB 
Overall noise chrome NR out(CCIR/ARM) rei DL.. . ... -55.4dB 
NR improvement Dol by B/C .. .. ..... ................... .. .... 10.1/19.3dB 
Overall noise metal NR out(CCIR/ARM) rei DL ............ -52.6dB 
NR improvement Dol by B/C.. .. .. 10.0/16.9dB 
Modulation noise ferric broad/close 

rei 3kHz tone.. . .. ...................................... -37.71-35.1dB 
Line input noise floor, gain m in rei DL (CCIR/ARM) ..... -83.4dB 
line input noise floor rei 160mV/DL (CCIR/ARM) ......... -80.0dB 
Spooling time (C90).. .. ..... ...... 2 m in 10 sec 
Dynamic range ferric/chrome/metal. . ........................ .76i77/76dB 
Noise reduction system.. .. ... Dolby B/C/dBx 
Tapes used .. . ............................. Maxell UD/BASF CR 11/TDK MA 
Typical retail price.. .. ........ ............. £200 

OVERALL FREQUENCY RESPONSES 
at - 20dB rei Do/by level 

T 
suggest that the ta!Je was under biased, and· R : ; : · 
also there must have been slight record head 
saturation. Overall noise measurements were 
good. Responses were again slightly up at L 
EHF. Sound quality was excellent throughout f--�±-:::'-::'::b,;--t----t-++-r-T 
and much liked, despite the disappointing LF 
MOLs. 

lU 50 100 lOO 500 
Maxe/1 UD ferric, Do/by C in 

1k Wow and flutter measured well, none being 
heard on the programme after the machine had 
warmed up a bit. Speed, unfortunately, was 
rather too fast, and this was noticed by the 
panel. Spooling was slightly slow and torque 
normal, but some juddering was noticed. 

R 
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There will be some users who will want dbx, 

which has the uncanny ability to reproduce T 
silence at appropriate moments. As the price "" 
of the machine is very reasonable, then why 1I . .  

50 100 200 not try it so that you can play back dbx discs, ,. 

which can be fun. We liked the ergonomics Maxe/1 XLII, Do/by off 
(not so much the faders), and the overall 
p e r f o r m a n c e  w a s  q u i t e  r e a s o n a b l e  
throughout. Clearly the best machine with 
three noise reduction systems among those 
tested, it must be warmly recommended, but 
just misses a 'best buy' because of the replay 

Thum and a few minor points. ""' 
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OTHER AGENCIES INCLUDE:- ARISTON- DUAL- DAIS- LOGIC
LUX - LINNSONDEK - MICHELL - REGA RESEARCH - SYSTEMDEK -

THORENS- CJ- GRACE- ITTOK �MISSION- S.M.E. - SYRINX
AUDIO TECHNICA - ASAK - DYNAVECTOR - ELITE - GLANZ -

GRADO- GOLDRING- KOETSU- SUPEX- K.M.A.L. - SHURE
A&R (CAMBRIDGE)- HAFLER- LENTEK- ONIX- QUAD- ROTEL

ROGERS- CHARTWELL- HARBETH- J.P.W. - NIGHTINGALE
TAN GENT- AIW A- SEOUM- SENNHEISER- BEYER- NAGOAKA

DISCW ASHER- Q.E.D. - A.K.G. - ST AX etc etc etc etc. 

WE ARE ALSO A "SUPER-RECORD" CENTRE! 
(M.F.S.L. TELARC: SHEFFIELD LAB etc) 

HOURS OF BUSINESS:- TUES- SAT 9.30am- 5.30pm 
LUNCH 2pm - 3pm TUES - FRI 
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CASSETTE 
TAPES 

Hi-Fi Choice again assessed the cass
ette tape market as part of Issue 3 2, 
which gave a brand by brand run 
down on tape performance to provide 
the reader with some idea of which 
tape would best suit his/her machine 
and pocket. The summaries of Angus 
McKenzie's extensive computer test
ing programme, covering over 60 
tapes, are compiled in the table 
opposite for quick reference. 

Most cassette tape manufacturers 
have now adopted the standard IEC 
numbering scheme. Tapes are now 
grouped as follows. Group1 includes 
all tapes for use in the ferric (1 20uS 
equalisation) position; Group 2 in
cludes all chrome and pseudochrome 
formulations; Group3 coversthe ever
dwindling population of dual-coating 
ferrichrome tapes; Group 4 covers 
the pure metal and metal alloy tape 
types. lt may be that you know of 
cheaper tapes which are not included 
in this survey but our experience with 
many unbranded tapes has shown 
them to offer no economy and in most 
instances to be an expensive waste 
of time as they suffer from poor 
mechanics, which may cause jam
ming and from oxide shedding. These 
tapes should not be confused with 
the best 'own brand' tapes, which are 
often a repackaging exercise on the 
products of one of the major tape 
manufacturers. 

Cassette tape types 
The first cassette tapes used ferric 
oxide coating and were designed to 
be played bar-k with an equalisation 
determined by the 120uS time cons
tant; this was labelled on machines 
as 1 20, Ferric, Normal or I. Tapes 
coated with chromium dioxide were 
introduced ten years ago and offered 
improved high frequency perfor
mance; international agreement was 
reached that the equalisation curve 
should be changed for their playback 
and 70uS equalisation was adopted. 
But chrome tapes proved difficult to 
produce and had a poor maximum 
level potential at mid and low fre
quencies, not to mention the scare 
stories about tape head abrasion. 

Improved chrome formulations have 
now been marketed by Dupont 
(Crolyn 11) and BASF (Chromdioxid 
11 and Super 11, CRII and CRSII). 
Though these tapes are a definite 
improvement over the old their sen
sitivities at middle frequencies are 
not always compatible with decks 
being made and aligned in Japan. 
They often are quieter than pseudo
chromes but their maximum operat
ing level (MOL) is usually less good, 
often in the presence region. 

Experiments were made with ferric 
tapes for use in the chrome position 
to match the ease of ferric tape manu
facture with the best of chrome per-

208 

formance. These pseudochromes can 
be more sensitive in the mid frequen
cies than chrome and have a high fre
quency response at least equal to the 
superchromes. All modern decks are 
now aligned for these tapes during 
manufacture but many very old 
machines cannot supply the extra 
bias required or else their tape heads 
saturate. 

Group 3 dual-layer ferrichromes 
havealmost completely disappeared 
from the market, while decks haven't 
featured a position Ill at all for some 
time how. Many maufacturers claimed 
that ferric bias and chrome equalisa
tion would work for these tapes but 
results were usually very unsatisfac
tory without the true position Ill bias. 

Group 4 Metal tapes made from 
pure or alloyed metals were first in
troduced onto the UK market in 1979 
but were only available in small quan
tities and at high prices. There are still 
many modern decks which claim metal 
compatibility but nevertheless turn in 
better performance with good pseudo
chrome formulations simply because 
they are incapable of recording the 
very high levels necessary to benefit 
from the metal formulation. An 
improved high-frequency response 
from your machine with metal may yet 
be compromised by worse low-fre
quency performanca 

Dolby C has now in effect improved 
the high frequency performance of 
normal tapes and has dropped hiss 
levels well below those achievable 
with Dol by 8, so that the necessity for 
metal tape formulations has been 
reduced. Though the most up-to-date 
metal compatible machines do give 
excellent results with suitable Group 
4 tapes, if it has Dol by C noise reduc
tion then the expense on metal tape 
will not be worthwhile. At the time of 
writing, TDK are planning the intro
duction of a new metal tape compat
ible with the IEC 11 standard, which 
may be a significant development. 
What is bias? 
The audio signal exists in a record 
tape head as a modulated current. 
Forthis current to magnetise the tape 
with minimum distortion it is neces
sary to pass a supersonic current 
through the head at between 75 and 
150kHz; this is known as RF (radio 
frequency) bias, or more simply as 
bias. 

As bias is increased an optimum 
setting is reached for low distortion, 
first at high frequencies then, as bias 
is further increased, at lower frequen
cies. If the tape is optimised for quite 
lowfreq uencies (333 Hz standard fre
quency) then the high frequencies 
(typically measured at 1OkHz) become 
degraded. Immediately you can see 
that setting bias is a compromise be
tween acceptable low and mid fre
quency performance and low dis-

tortion and making sure that a good 
response is maintained at high fre
quencies. 
Equalisation 
Equalisation refers to the cutting or 
boosting of certain frequencies by 
the amplifier circuits in the cassette 
deck both during record and replay. 
This is done to obtain a flat frequency 
response from the tape in use. For 
reasons of technical convenience 
the replay equalisation curve is refer
red to by a time constant (ferric tape 
EO is standardised at 1 20uS). 

Variable bias and EO can be used 
further to optimise the tape's re
sponse, though most decks are fitted 
with switchable fixed-value bias and 
equalisation. 
Notes on the comparison table 
For ferric tapes, Group 1, IEC I refer
ence tape is regarded as standard 
throughout and performance gener
ally relating to the comparison with 
IEC I. Thus 'std' (standard) refers to a 
tape which is basically IEC I compat
ible in the relevant parameter. Many 
words are used to describe degrees 
of quality, the basic order being 
superb, excellent, very good, good, 
fairly poor, poor, very poor and bad. lt 
will be seen that several tapes from 
the last edition have different adjec
tives this time. Although this is some
time due to product changes, it may 
also be due to a stricter appraisal of 
mechanics. Modern cassette decks 
are usually biased near the relevant 
IEC standard. Tapes having a bias 
requirement called 'low' will usually 
show a muffled quality on modern 
decks, although they may be satis
fatory on older models, particularly 
those of European manufacture. 

Maxell UDXII used to be used as a 
reference for Group 2, for all para
meters. This now been changed to 
the new I EC 11 reference tape type 
from BASF. This tape has a lower sen
sitivity than almost all pseudoch romes 
but is nevertheless used as refer
ence also for 315Hz sensitivity. Noise 
levels are quoted to the same relative 
standard as Group 1. Please note that 
Group3 (ferrichrome) tapes are omit
ted from these tables, since they are 
not recommended for one reason or 
another, as an entire group, and also 
omitted are several older and unsatis
factory tape types from other groups. 

Group 4 metal tapes are all judged 
against the latest samples ofTD K MA, 
chosen recently as IEC IV reference 
but with the noise columns assessed 
in comparison with Groups 1 and 2. 
315Hz MOL, 3 .15kHZ MOL and HF 
saturation have now been made rela
tive also to groups 1 and 2, whereas 
bias, sensitivty and response are re
ferred to TDK MA. All mechanical pro
perties mentioned througout the 
tables are relative and may be com
pared directly. 



OVERALL COMPARISON CHART: 

CASSETTE TAPES 

Bias 

GROUP1 

AglaFe l C60 low 

AglaFe iS C60 si. high 

BASFLH-B si. low 

BASF LH-5uper I si. high 

DenonDX1 low 

DenonDX3 si. low 

FujiDR si .low 

FujiER si. low 

FujiFR-1 IEC 

Hltac:hl DL si. low 

Hltac:hi UD IEC 

Hltac:hl ER IEC 

Hltac:hl SR si. high 

Maran1zMF1 low 

MaxeiiUL si. low 

MaxeUUD IEC 

MaxeiiXL-1 IEC 

MaxeUXL-IS si. high 

HF 
MF response 315Hz 
sensiriviry (ref.bias) MOL 

3.15 kHz 111<Hz Stability 
M O L  �rurn� d� 

standard down 

low up 

standard si. down 

standard up 

si. low v. down 

standard si. down 

low si. down 

standard si. down 

standard si. up 

low down 

standard flat 

standard flat 

si. high si. up 

standard v. down 

low down 

standard flat 

standard flat 

si. high si. up 

f. good good good fair 

good v.good v.good poor 

v.good fair good average 

excellent excellent v. good v.good 

good V. good f. good 

good good f. good 

fair good f. good average 

v.good v.good good good 

v.good excellent excellent good 

fair good fair good 

v.good v.good 

excellent excellent 

excellent good 

good+ good 

fair good 

V. good V. good 

excellent good 

excellent v. good 

excll. + v. good 

good good 

fair good 

excellent good 

excellent excellent excellent v. good 

excellent good excll.+ v.good 

Back· 

l'bw and ground 
flutter noise 

Print· 
through 

Mod. 
noise 

MeciJan. 
ical 
quality 

fair average excellent f. poor 

poor low 

excellent f. high 

v.poor average 

average good 

fair high poor f.good good 

f. low 

f. low 

v. good f. low 

excellent low 

excellent f.low 

excellent f. high 

excellent f. low 

excellent average 

excellent f. low 

f. poor f. high 

excellent f. high 

excellent f. low 

good 

fair 

fair 

good 

fair 

fair 

f. good 

v.good 

good 

fair 

excellent average fair 

excellent f. low f. good 

f. good good 

f. good v.good 

good v.good 

average v.good 

average v.good 

average v.good 

f. good v.good 

fair 

average v.good 

average v.good 

average v. good 

f. good V. good 

Memorex MAXI si. low standard down v. good good good + average fair average v. good f. poor fair 

PhlllpsUFI IEC 

PhlllpsFel v.low 

Pton.rN1 IEC 

Pton.rN2 si. low 

Scotch Master I IEC 

SonyBHF IEC 

SonyAHF si. low 

TDKD IEC 

TDKAD IEC 

TDKAD-X si. high 

GROUP2 

AglaCrll IEC 

AglaCrii.S high 

BASF Crll IEC 

BASF C r  Super 11 IEC 

DenonDX7 IEC 

FujiFRII low 

Hltac:hl EX IEC 

HitachiSX si. low 

MarantzMC2 low 

MaxeiiXLII IEC 

Maxell XLI IS si. low 

Memorex High Bias 11 IEC 

PhlllpsUC II high 

Pton.rC1 IEC 

Scotch Master 11 si. low 

SonyUCX IEC 

SonyUCX.S IEC 

TDKSA IEC 

TDKSA-X IEC 

GROUP4 

Agfa Metal C60 IEC 

BASF Metal IV low 

DenonDX-M si. low 

Fuj l FR Metal si. high 

Hltac:hl ME si. low 

MaxeiiMX si. low 

Memorex Metal IV IEC 

Phlllps Metal IEC 

PionwrM1 C60 si. low 

Scotch Metaf lne low 

Sony Metallic si. low 

TDKMA IEC 

TDKMA-R IEC 

standard flat excellent excellent excellent v. good v. good high fair f. good good 

v.low v. down 

v.low flat 

low sl.down 

standard flat 

standard flat 

sl.low up 

sl.down flat 

si. dol.';n flat 

standard si. up 

sl.low flat 

si. high up 

standard flat 

high si. up 

high flat 

sl.low down 

si. high flat 

v. high si. down 

sl.high down 

si. high flat 

v. high si. down 

standard flat 

standard up 

si. high flat 

high down 

high flat 

v.high flat 

si. high sl.up 

V. high flat 

standard flat 

f. poor good fair fair 

fair good good good 

good v.good good good 

excellent v. good+ v. good good 

excellent excellent excellent v.good 

v.good excellent excll. + v.good 

good v.good v.good good 

good excellent excellent good 

excellent excll. + 

good fair 

v.good fair 

good f.good 

excellent fair 

good f.good 

good good 

v.good good 

excellent f. good 

v.good fair 

v.good good 

excellent f. good 

fair f.good 

v.good fair 

good f. good+ 

v.good f. good 

excellent good 

excellent good 

v.good good 

v.good good 

excellent good 

fair fair 

f. good poor 

good v.good 

good good 

good 

f. good good 

v.good v.good 

good v.good 

f. good average 

v.good v.good 

good v.good 

good+ good 

fair average 

good v.good 

good v.good 

good v.good 

good v.good 

good good 

excll.+ good 

excellent excellent excll. + poor 

standard down excellent v. good excll.+ fair 

standard si. down excellent v. good excll.+ 

sLhigh si. high superb+ excellent superb+ v. good 

si. low si. down superb+ excellent superb good 

sl.low si. down superb+ excellent superb good 

standard flat superb excellent superb+ good 

standard flat 

standard si. down 

high down 

standard flat 

standard flat 

standard flat 

excellent excellent superb+ 

excellent v. good+ superb 

superb excll. + 

excellent 

superb+ 

superb 

poor 

average 

good 

good 

superb+ excll. + superb+ good 

superb+ excll. + superb+ good 

V. good f. high 

v. good average 

excellent f.low 

good high 

excellent f. high 

excellent low 

excellent f. high 

excellent low 

v.good f. low 

v. good ex. low 

good + ex. low 

excellent v.low 

excellent ex.low 

low 

excellent low 

excellent low 

excellent v. low 

v.low 

excellent low 

excellent v. low 

v.low 

v. good v. low 

v. good v.low 

v.low 

excellent v.low 

excellent low 

v.good v.low 

v.good low 

low 

v.good f. low 

low 

excellent low 

excellent low 

excellent low 

f. low 

low 

v.good f. low 

low 

good low 

v.good low 

v.good low 

f.good fair 

v. good+ fair 

fair fair 

fair 

excellent f. good 

V. good f. good 

V. good f. good 

f.good fair 

fair fair 

poor f. good 

poor good+ 

f. good good 

poor good 

good f. good 

f. good average 

good f. good 

poor average 

f. good average 

good f. good 

f. poor fair 

poor average 

f. poor average 

fair 

good f. good 

good f. good 

good average 

fair f. good 

excellent 

excellent fair 

excellent f. good 

excellent f. good 

excellent f. good 

excellent fair 

excellent 

excellent fair 

excellent 

excellent 

good 

good 

v.good 

fair 

good 

goood 

v.good 

v.good 

v.good 

good 

good 

good 

v.good 

v.good 

v.good 

v.good 

good 

v.good 

good 

good 

v.good 

v.good 

good 

v.good 

v.good 

v.good 

good 

good 

good 

excellent average v. good 

excellent average v. good 

flecom. 
mendation• 

Rec. 

Rec. 

Best Buy 

Best Buy 

Rec. 

Rec. 

Best Buy 

Rec. 

Rec.·• 

Best Buy 

Best Buy 

Rec. 

Best Buy 

Best Buy 

Best Buy 

Rec. 

Best Buy 

Best Buy 

Rec. 

Best Buy 

Best Buy 

Best Buy 

Rec. 

Typical 
ptice• 
(COO) 

95p 

£1.15 

£1.35 

£1.15 

£1.12 

£1.54 

£1.90 

£2.35 

85p 

£1.15 

£1.50 

£2.00 

£2.00 

£1.80 

£2.85 

£1.80 

£2.10 

£3.25 

£2.90 

£4.50 

·Recommendations must be taken in the context of the reviews, and as explained in the text other tapes may be worth considering. Prices are tor C90s, quoted where obtainable as we went io 
press, and should be taken only as a rough guide. Multiple packs usually offer considerable savings. • ·See text. 
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TUNERS 

Tuner models tend to be among the 
'stayers' in a rapidly-changing hi-fi 
market. Though is has been a long 
time since Hi-Fi Choice has featured 
tuners in its reviewing schedule a 
representative cross section has now 
been reviewed and the 'Best Buy' and 
'Recommended' products are pre
sented here. 

A tuner is simply a radio receiving 
device which presents its output at 
line level for connection to a suitable 
preamplifier or preamp section of an 
integrated amp. To transmit music or 
speech by radio the audio signal is 
made to ride 'piggy back' on the radio 
wave. There are two methods of 
'encoding'; in one system the fre
quency of the radio wave is changed 
(modulated) according to the shape 
of the audio signal (frequency mod
ulation or FM). The other technique is 
to vary the strength or amplitude of 
the (fixed frequency) radio signal in 
time with the audio signal, which is 
known as amplitude modulation or 
simply AM. 

FM has an inherent high perfor
mance capability with wide band
width, wide dynamic range and the 
possibility of stereo encoding. The 
audio signal is not affect either by 
changes in the radio signal strength 
and comes free of the background 
noise limitations and interference in
herent with AM boradcasting. FM 
stereo is achieved by broadcasting 
the sum of the left and right channels 
(that, is a mono signal) but also at the 
same time broadcasting the dif
ference signal between the two chan
nels into a second band encoded 
above the audio band up to 38kHz. 
This ensures normal mono reception 
for the average 'tranny' but enables 
the decoder section of a hi-fi stereo 
tuner to do a bit of adding and sub
tracting to come up with the stereo 
information. 

AM broadcasting in the UK uses 
two wavebands. Medium Wave (or 
MW) travels well but is prone to atmos
pheric and local electrical inter
ference and overcrowding of the 
waveband. This quality of signal is 
also very limited. Long Wave (LW) 
travels better and has a less pop
ulated waveband so the incidence of 
foreign interference is lessened. 
Since the latest internationally
agreed wavelength changes, it has 
become essential to have Long Wave 
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to receive BBC Radio 4 UK feature 
programmes during the .day when 
Radio 4's FM channels are devoted to 
Broadcasting for Schools. 

Features 
The major difference between tuners 
on sale today is between those with 
digital readout and the conventional 
scale tuner analogue types. The 
essential difference is in the 'front 
end' of the tuner. The conventional 
tuner uses an expensive variable 
capacitor to tune in stations; in con
trast the true 'digital' tuner uses fre
quency synthesis techniques. There 
is a grey area between the two; some 
conventional tuners are provided with 
digital readouts of the received fre
quency, which is not the same thing 
as a true digital tuner. Look for the 
words Synthesis or Synthesiserin the 
maker's description and don't pay for 
something you're not getting. 

The digitally-synthesised tuner 
opens up many convenience-feature 
possibilities with scanning and auto
matic waveband switching being 
almost all too easy for the manufac
turers to offer. Station presets are 
more easily designed into a digitally 
tuner. 

Some aids are usually provided to 
improve tuning accuracy. A signal
strength meter and a centre-tune 
indicator are most helpful but too 
many manufacturers choose inap
propriate meter calibration; all too 
manyoffer false reassurance by light
ing up fully with only a very weak 
aerial signal! 

Performance 
Tuner technical performance is one 
of the most complex areas of hi-fi 
measurement and of necessity we 
have to resort to technicalities to dis
cuss how to interpret the results of 
our tests. 

Sensitivity tells you how well the 
tuner will pick up weak stations. lt is a 
measure of the aerial signal required 
to supress the background noise a 
certain way below the signal. Figures 
are quoted for mono and stereo per
formance at 50dB signal-to-noise. 
The lower the figure the better. 

Signal-to-noise shows the ultimate 
dynamic range potential of the tuner. 
The bigger the better. 

Muting threshold is the point at 
which the 'interstation' mute is 

released. The threshold should be 
set to discriminate between plain 
weak stations and noisily weak 
stations. 

Selectivity tells you how well the 
tuner can cope with two stations close 
together on the waveband. We have 
adopted the alternative channel 
measurement (400kHz away). 60dB 
is a good standard, 80dB excellent. 

Pilot tone rejection shows how well 
the tuner ditches the stereo carrier 
tones which may be inaudible to many 
listeners but which can upset record
ings on tape decks with whistles. Bet
ter than 55dB is good. 

AM rejection measures the tuner's 
immunity to interference from electri
cal or other radio-borne noise. The 
bigger the number the better the 
rejection. 80dB is excellent; 50dB 
workable. 

Capture ratio shows how well a 
tuner would deal with two stations on 
the same frequency but at different 
strengths. The figure is for the 
smallest difference between the two 
signals that will result in the weaker of 
the two signals being rejected 30dB 
below the stronger one. The lower the 
figure the better the tuner will operate 
in areas where two transmitters are 
broadcasting on the same wavelength 
in fringe reception or overlap areas 
between transmitters. Ratios lower 
than 1.3dB are considered good; the 
range runs between 0.6 and 3.0dB, 
the latter being a figure which can be 
regarded as poor. 

Frequency response was charted 
for all the tuners but as there were all 
so close it was considered that there 
would be little audible difference attri
butable to frequency response dif
ferences. Where response anolmalies 
do occur they have been mentioned 
in the review text. 

Reception conditions 
When choosing a tuneryou must con
sider its ability to cope with the local 
reception conditions. Often this is of 
greater importance than the inherent 
sound quality of the tuner under 
reception conditions. If you wish to 
consider reception of long distance 
stations you will have to look more 
closely still at the tuner's technical 
radio frequency specification. Details 
of aerial choice are given in the sec
tion Choosing and Setting up a Hi-Fi 
System, at the front of the book. 



TUNER BUYER'S CHECKLIST 

Are the stereo/mono button 
and muting features combined 
as here? For the reception of 
distant stations it is often 
helpful to have separate 
control. An FM hi-blend feature 
will mono the high frequencies 
on a stereo broadcast to 
minimise noise on a weak 
broadcast that you want to 
hear in stereo. 

Is there a suitable input for the 
aerial you are using? This 
model features a 75ohm 
unbalanced coax male aerial 
socket which requires a female 
co-ax plug on the lead from the 
FM aerial. Bare wire 
connectors are provided for 
300ohm balanced aerial feed. 

Are the tuning aids suitable for 
the reception conditions? If you 
intend to receive anything 
other than locally boradcast 
FM you need a good centre 
tune and a signal strength 
meter. Is a stereo beacon 
fitted? 

If a digital readout is fitted is 
this merely a readout of the 
received frequency or evidence 
of a true digitally sythesised 
front end? Look on the fascia 
for word· Synthesiser'. 

A variable level output can be a 
big help in matching the turner 
volume to that from the stereo 
cartridge. 

The 300ohm wire dipoles 
supplied with many tuners are 
often unsuitable for hiss-free 
FM stereo reception. A baluns 
transformer will enable you to 
use a 75ohm imput with 
300ohm feeder or vice versa. 
Professional aerial installation 
is inexpensive and is strongly 
recommended. 

Are there enough preset 
stations? Do they operate on 
all three wavebands or are AM 
presets shared between MW 
and LW? 

Does the tuner provide both 
manual tuning and automatic 
scanning? 

The AM aerial should be 
steerable or detachable from 
the tuner to enable it to be 
positioned for hiss-free 
reception. 

Does the waveband selection 
cover the broadcasts in which 
you are interested? Remember 
you may need long wave for 
Radio 4 reception. 
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Hayden Laboratories ltd, Hayden House, Chiltern Hill, Chalfont St Peter, Bucks SL9 9UG 
Tel (0753) 888447 

The TU750 sells at a moderate £150, and is a 
slim line design with a silver fascia and a brown 
case. Denon have chosen the digitally-tuned 
route whereby all controls are push button and 
a fluorescent numeric display shows tuned 
frequency for both AM and FM wavebands. 
This tuner offers a number of additional 
features such as a record level calibration 
signal, as well as manual and automatic 
station-seeking tuning, and a memory section 
which will store the settings for seven FM and 
seven AM stations. The intensity of the display 
has two settings to help accommodate 
different lighting conditions. 

Screw terminals provide for 300ohm and 
75ohm connection, while the AM loop aerial is 
demountable, on a short cable, and can be 
pinned up for the best reception. The fixed 
level output sockets are phono. 

Sound quality 
Clearly one of the better tuners in the group, 
the TU750 provided a pleasant sound. 
Subjectively stereo background noise was low, 
and it was also sensitive enough to attain good 
noise levels on quite low signal strengths. 

Stereo images were fairly sharply-focused, 
and a fair impression of depth was also given. 
Well balanced tonally, the subjective distortion 
was fine with good clarity, and the AM sound 
quality was rather better than average. 

Lab results 
A 150!-IV input sufficed for a 50dB stereo signal 
to noise ratio with the mono result at ?1-1V (1kHz 
ref, CCIR ARM). 

Ultimate stereo signal to noise ratio was 

marginal at 63dB stereo improving to 67dB 
mono. Alternate channel selectivity was fairly 
good, while capture ratio and AM rejection 
levels were fine. Total harmonic distortion was 
satisfactory and did not deteriorate when the 
signal was overmodulated by a factor of 30%, 
while pilot tone rejection was just satisfactory 
at -39d B. Output level was 500mV and stereo 
s e p a r a t i o n  a b o u t  a v e r a g e .  C r o s s t a l k  
intermodulation was unexceptional, while the 
frequency response showed a slightly rising 
level with increasing frequency, measuring 
1dB up at 12kHz relative to 200Hz, and 2dB 
down at 20Hz. 

Conclusion 
Though the sensitivity is quite good, and the 
background noise subjectively fine, free of the 
common spurious whistles, the overall techni
cal performance was quite unexceptional. 
However the unit did sound well for the price 
on both AM and FM, and was also well 
equipped. lt deserves recommendation. 

GENERAL DATA Tuner 

Sensitivity for 50dB signal-to-noise 
Mono/stereo ................ . . . 7�V/1 50�V 
Ultimate signal-to-noise (CCIRIARMI 
Mono/stereo . . . . . . . . . . .................... 67dB/63dB 
Muting threshold . . . . . . . . . . . . . . . . . . . . ......... 5.5�V 
Alternate channel selectivity . . . . . . ......... -6 1dB 
Pilot tone rejection. . . . . . . . . . . . . . . . .. . ... -39dB 
AM rejection . . . . . . . . . . . . . . . . . . . . . . • . . . . . -62dB 
Capture ratio . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.0d8 
Total harmonic distortion 
At 100% mod, 1kHz, mono/stereo . . . . . . . .. 0.37%10.40% 
Stereo separation, 1kHzl5kHzl10kHz ........ 39dB/34dB/28dB 
Output level, 100% mod . . . . . . . . . . . . . . . . . . 500mV 
Dimensions (width, depth, height) . . . . . . . ... 43 x 30 x 7cm 
Typical price inc VAT . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  £1 50 

Fisher FM-275 
Fisher Sales (UK) Ltd, .1-4 Waiter Lawrence Estate, Otterspool Way, Watford, Herts 
Tel 10923\ 31974 

Built by Sanyo for their Fisher division, this 
low-profile unit is styled in satin black to suit 
the 'super power' CA-275 amplifier also 
reviewed in this issue. Selling at a budget £130, 
the unit uses the currently-popular set of 
digital tuner electronics, including the 
fluorescent numeric display of station carrier 
frequency. Three wave bands are provided -
long, medium and FM - and the memories can 
store up to eight stations on each band, which 
is a comprehensive selection. Manual and 
automatic station seeking are provided, 
entering stations to tha memory store proving 
straightforward. On the rear panel a small 
switch adjusts the synthesiser steps from 
'9kHz AM, 50kHz/FM' for the UK, to 
10kHz/100kHz for other countries. Audio 
output is in phono, while FM aerial input is 
75ohm (coax) only. AM reception is via a ferrite 
bar, with some limited adjustment. An external 
AM aerial could be used to get the best results 
from this model. 

Sound quality 
This tuner proved insensitive, in that a high 
signal level, of over 10mV was required for a 
full subjective suppression of spurious 
whistles in the audio background. lt was then 
pretty quiet however, and gave a good stereo 
performance. The depth and clarity were well 
above average and the bass was also favoured, 
while stereo focus was fine, and the tonal 
balance appeared neutral. The AM sound was 
judged poor though, appearing noisy as well 
as coloured and muffled. 

Lab results 
Rated sensitivity was in fact to a good 

standard, with the stereo (1kHz CCIR/ARM) 
signal to noise ratio satisfactory at 2001-1V, 
although full stereo quieting did not occur until 
15mV was reached, this due to the presence of 
'birdies' or low level whistles in the audio .. The 
RF parameters - capture ratio, selectivity and 
AM suppression - were pretty good, and pilot 
tone rejection was excellent. Output was a 
healthy 925mV and distortion levels were quite 
low under all modulation conditions, including 
the severe crosstalk intermodulation tests. 
The frequency response was quite flat mid
band, but drooped slightly at the band edges, 
reaching -1dB, 30Hz and 15kHz. Stereo 
separation was average. 

Conclusion 
Highly rated for its sound on strong FM stereo 
signals, which was good for the price, it was 
rather poorer on AM, and may also show slight 
whistles from weaker FM stations on 
occasion. Fortunately, this tuner can produce 
a really competitive sound under good signal
strength conditions, and so is recommended. 

GENERAL DATA 

Sensitivity for 50dB signal-to-noise 
Mono/stereo ..................... . 

Ultimate signal-to-noise (CCIR/ARM) 
Mono/stereo ..... . 
Muting threshold . . .... 
Alternate channel selectivity 
Pilot tone rejection . 
AM rejection ............ . 

Capture ratio . . . . . . . . . . . . . 

Total harmonic distortion 

Tuner 

. .6�V/200�V 

. 73dB/68dB 
. . 5.5�V 
-70dB 
-83dB 

. -60dB 
. .1.1dB 

At 100% mod, 1kHz, mono/stereo ............. 0.17%10.2 5% 
Stereo separation, 1 kHzl 5kHzl10kHz . . . . . . 43dB/30dB/27dB 
Outputlevel, 100% mod . . . . . . . . . . . ............ 92 5mV 
Dimensions (width, depth, height) ............ 44 x 27 x 1 1cm 
Typical price inc VAT. . ........................... £130 



Harman (Audio) UK Ltd, Mill Street, Slough, Berks SL2 500 
Tel (0753) 76911 

This low-profile tuner matches the Harman· 
Kardon range of integrated amplifiers and 
sells for a modest £130. An analogue design, it 
is described as 'linear phase' on the panel 
which presumably refers to the type of pilot 
tone filtering. Off station, the long dial is 
illuminated in red, while accurate tuning 
causes a change to green. An LED bar type 
signal strength display is employed, and the 
tuning knob is well weighted, as well as 
smooth in action. FM and AM medium 
wavebands are covered and the muting and 
stereo/mono switching is separated. A high· 
blend function improves the signal to noise 
ratio on weak transmissions at the expense of 
treble separation. 

The AM aerial is a large swivelling bar, and 
an external aerial may also be fitted. Three 
inputs are provided for FM - 300ohm 
balanced, 75ohm binding posts and a 75ohm 
(male) coax connector. Audio outputs are 
phono while an unshrouded US-type two-pin 
mains outlet was also fitted on our sample, 
this not strictly to the safety standard. 

Sound quality 
Subjectively, the TU-610 seemed fairly 
sensitive and offered good stereo background 
noise levels by 1 m V input, and did not suffer 
from whistles etc. One listener commented 
that it possesed a touch of the 'HK sound' with 
an above average bass definition. Inevitably 
some loss of detail and clarity was noted when 
it was compared with the original sound, but 
this was considered moderate, and the HK 

N achieved quite a good rating for sound quality. 
c;; The stereo was fairly well focused with 

reasonable depth, but on AM it was considered 
to be a little below average. 

Lab results 
Sensitivity was moderate, with 1001-'V required 
for the 50dB stereo quieting level, though it 
quieted quickly above this input attaining a 
good 69dB stereo signal-to-noise ratio by 1 m V 
aerial input. The front-end performance was 
quite reasonable with a 67dB selectivity 1.3dV 
capture ratio and 60dB AM rejection. 
Distortion levels were just satisfactory and it 
did not respond too well to overmodulation. 
Output was quite healthy at 840mV and good 
channel separation results were recorded, 
while pilot tone rejection was fine at 60dB. 

Conclusion 
This neat tuner provided a good all round 
performance at a competitive price. The sound 
quality was sufficient to bring it into the 'Best 
Buy' category, and it can be warmly 
commended. 

GENERAL DATA 

Sensitivity for 50dB signal-to-noise 
Mono/stereo . 
Ultimate signal-to-noise (CCIR/ARM) 

Tuner 

. 8�V/ 100�V 

Mono/stereo . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 4dB/69dB 
Muting threshold . .. . . . . .. . .. .. . . .. . .. .. . . ...... 5.1 �V 
Alternate channel selectivity . . . . . . . . . . . . . . . . . -67dB 
Pilot tone rejection. -60dB 
AM rejection . . . . . . . . . . . . . . . . . . . . . . . . . .... -60dB 
Capture ratio . . . . . . . . . . . . ...................... 1.3dB 
Total harmonic distortion 
At 100% mod, 1kHz, mono/stereo ..... 0.4 4%/0.47% 
Stereo separation, 1 kHzl5kHzl 10kHz ........ 40dB/39dB/36dB 
Output level, 100% mod ........................ 8 40mV 
Dimensions (width, depth, height) ............. 4 4  x 3 8  x ?cm 
Typical price inc VAT. . .. . . .. . .. .. . .. ..... £139 

}VC TX-221 
JVC (UK) Ltd, 6·8 Priestley Way, Eldonwall Trading Estate, Staples Corner, London NW2 7AF 
Tel 01·450 2621 

Priced at just over £100, the JX22L tuner 
matches the correspondingly-priced JVC 
amplifiers. Styled in silver alloy with a blue 
fascia incorporating the usual fluorescent 
digital display, the tuner has no rotary 
controls, as it is digitally operated. lt can store 
a total of 14 preset station frequencies -
three for long wave, four for medium and seven 
for FM. Manual as well as automatic scan 
tuning is provided, with a mono button to mute 
stereo operation on noisy signals. 

Aerial connection is via binding posts for 
75ohms and 300ohm termination on FM, and 
also for auxiliary AM aerial; a hinged box aerial 
is for AM fitted but it is not possible to rotate 
this for optimum reception. Signal outputs are 
in phono. 

Sound quality 
As has been noted with other inexpensive 
digital tuners in this survey, the JX22L showed 
some minor whistles in the audio output at 
around levels below 1 m V. Above a 5mV input 
the stereo output was decently quiet, and 
overall this tuner sounded above average, with 
a lively, open character and good clarity. Detail 
loss was mild, with reasonable treble, and it 
also responded well to overmodulation. lt gave 
quite good stereo depth, and the AM sound 
was also above average, showing good clarity. 

Lab results 
The JVC was quite sensitive particularly on 
stereo where it achieved a 50dB, 1kHz 
weighted signal to noise ratio for 1001-'V of 

aerial input. 4mV was required for full quieting 
reaching a good 70dB stereo, 74dB mono. 
Output level was just over 1 volt. The RF 
parameters were to the usual standard, 
alternate channel selectivity about average, 
with AM rejection and capture ratio both good. 

Total harmonic distortion was satisfactory 
on mono, but rather higher in stereo, reaching 
0.85% on peak modulation. Stereo separation 
was better than average, with a good 34dB 
recorded at 10kHz. 

' 

Conclusion 
On decent strength signals, this tuner provided 
a good sound quality on FM and to some 
extent, on AM as well. At lower FM signal 
strength levels it still worked well, but with 
some slight whistles, which may however not 
prove obtrusive in practice. This design offers 
good value for money and is rated as 'Best 
Buy'. 

GENERAL DATA 

Sensitivity for 50dB signal-to-noise 
Mono/stereo . 
Ultimate signal-to-noise (CCIR/ARM) 
Mono/stereo 
Muting threshold . 
Alternate channel selectivity 
Pilot tone rejection. 
AM rejection . 
Capture ratio 
Total harmonic distortion 

Tuner 

. 7�V/IOO�V 

. 74dB/70dB 
. .. 5.1�V 

-6 2dB. 
-65dB 
-59dB 
.1.2dB 

At 100% mod, 1kHz, mono/stereo .0.2 1%/0.85% 
Stereo separation, 1kHz/5kHz/ 10kHz . . .. 4 2dB/39dB/3 4dB 
Output level, 100% mod ........ .1.15V 
Dimensions (width, depth, height) ............. 44 x 30 x Be m 
Typical price inc VAT. . . . .. . . . . . . . .. . . .. . £1 15 
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� Luxman T2l 01 
HW International Ltd, 3-5 Eden Grove, London N7 8EQ 
Tel 01 -6 09 0293 ------� 

This is an 'old-fashioned' design in its use of a 
conventional FM front end with a normal 
tuning dial and a nicely weighted, free
spinning rotary control. The fast and 
convenient action of this system for seeking a 
wide range of stations must be set against the 
digital alternative, where manual tuning is 
more awkward but pre-set station selection is 
instant. 

Finished to high Lux standards, the open 
dial covers three wavebands, namely long, 
medium and FM. The final detail is the 
stereo/mono button, with rear connections 
including 75ohm coaxial (male) socket for FM, 
plus 300ohm balanced binding posts. A large 
detachable loop aerial is provided on a short 
cable for AM, while an external aerial can be 
connected if required. The standard of both 
finish and construction was high for the price. 

Sound quality 
This modest tuner gave a good account of 
itself. Good noise quieting was observed, with 
no spurious tones or whistles. The sound was 
quite 'open' with a decent quality shown in the 
bass and treble registers. The midrange was 
well balanced with reasonable stereo depth 
and focus, with only a slight hardness, while it 
was also reasonably good on AM and certainly 
above average in clarity on strong stations. 

Lab results 
The mono sensitivity was quite good at 61'V for 
our specially weighted result, and the 601'V for 
50dB stereo was also OK. By 2mV input, a fine 
70.5dB stereo quieting was attained. Its RF 

performance was also promising, with 67dB of 
alternate channel selectivity and reasonable 
values for AM suppression as well as capture 
ratio. Muting was rather late at 21'V; 101'V is a 
more realistic muting threshold value. Output 
was normal at 700mV, while stereo separation 
was to the usual standard. Distortion was 
suprisingly low, and well maintained over the 
range of tests including the overmodulation 
section. Pilot tone suppression was also fine 
at -78dB. The frequency response showed 
some premature bass rolloff, measuring -3dB 
at 50Hz, while the treble was slightly lifted, to 
+ 1dB at 14kHz, but with no peaking. A dry 
open sound is to be expected. 

Conclusion 
This tuner, though without the convenience of 
pre-set stations, offered a fine all-round 
performance at a very attractive price, and 
accordingly it happily qualifies for 'Best Buy' 
status. 

GENERAL DATA 

Sensitivity for 50d8 signal-to-noise 
Mono/stereo . 
Ultimate signal-to-noise (CCIRIARM) 
Mono/stereo 
Muting threshold. 
Alternate channel selectivity ............ . 
Pilot tone rejection . 
AM rejection . 
Capture ratio 
Total harmonic distortion 

Tuner 

. r,VI 60�V 

74.5dBI70.5dB 
..�V 

- 67dB 
-78dB 
-.58dB 

1.6dB 

At 100% mod, 1kHz, mono/stereo ............. 0.1 1%/0.12% 
Stereo separation, 1kHz/ 5kHz/ 10kHz ... 42dB/38dB/28dB 
Output level, 100% mod . . . 700mV 
Dimensions (width, depth, height) 4 5  x 24 x 8cm 
Typical price inc VAT . . . . C 110 

Pioneer High Fidelity (GB) Ltd, Field Way, Greenford, Middlesex UB6 8UZ 
Tel 01-575 5757 

An advanced digital tuner, this Pioneer design 
offers the usual microprocessor-aided 
facilities such as preset tuning, power scan 
and so on. Extra features include AM medium 
waveband coverage, a record level calibration 
output signal and variable IF bandwith -
narrow for congested reception with weaker 
signals and wide for clean well spaced 
stations to derive maximum sound quality. 
Eight preset buttons are provided, and the 
silver front panel is well laid out. Rear panel 
facilities include a 75ohm coaxial socket (UK 
female) with 300ohm binding posts and an 
unattached AM loop aerial which can be freely 
placed to get the best reception. Outputs are 
ph ono. 

Sound quality 
This tuner was sensitive and it 'limited' 
quickly, providing excellently quiet stereo 
backgrounds from 6001'V up. Only the merest 
trace of digital whistles was apparent. The 
sound was considered quite good, with a slight 
dulling in transient attack, and it appeared 
open and clear, with quite good stereo depth 
and focus. lt sounded tidy in the bass and 
treble extremes, as well as fairly presentable 
on the AM bands, a bonus in some reception 
areas. 

Lab results 
Very sensitive on mono, it also achieved 50dB 
stereo quieting by 601'V and an excellent 75dB 
stereo signal-to-noise figure by 2mV, reaching 
a subjectively good 65dB by 0.6mV. The RF 
performance was excellent (as we have come 
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to expect from Pioneer) with an 86dB 
selectivity complemented by a 1 dB capture 
ratio and an astonishing 80dB AM rejection. lt 
can cope with severe reception conditions, 
from fringe to over-congestion, while muting 
was sensible at 61'V· Audio output measured 
730mV. Pilot rejection was good, and 
distortion satisfactorily low, even when 
overmodulated. The best figures were attained 
on wide IF, but narrow was also pretty good, 
for example note the excellent stereo 
separation results. The frequency response 
was extremely flat to -1dB, 15kHz, with 
accurate de-emphasis. 

Conclusion 
With a basically good, reliable, and accurate 
sound, the Pioneer also rewarded us with a 
superb lab performance and silent back· 
grounds. One of the best all round digital 
tuners at a realistic price, the F90 therefore 
qualifies for 'Best Buy' status. 

GENERAL DATA 

Sensitivity for 5 0dB signal-to-noise 
Mono/stereo . ............ ....... . 
Ultimate signal-to-noise (CCIRIARM) 

Mono/stereo 
Muting threshold . 
Alternate channel selectivity 
Pilot tone rejection . 

Tuner 

.� V/6 0� V 

.81dBI7 5dB 
. .. . . . .6.0�'1 
............ -86dB 

. ............ - 58dB 
.. -8 0dB AM rejection . 

Capture ratio . ...................... 1.0dB 
Total harmonic distortion 

At 1 0 0% mod, 1kHz, mono/stereo . . . . . . . . . . . 0.1%/ 0.15% 
Stereo separation, 1 kHzl5kHz/10kHz ....... 68dB/62dB/57dB • 

Output level, 10 0% mod . . .... 73 0m V 
Dimensions (width, depth, height) .. 42 x 32 x 6cm 
Typical price inc VAT........ . .... . £22 0 

"'Narrow' IF bandwidth setting 



Quad FM4 
Quad Electroacoustics Ltd, St Peters Road, Huntingdon PE18 ?DB 
Tel 10480\ 52561 

• • 

• • 

• 0 
••• 

A characteristically distinctive design from 
this famous British company, this middle
priced Quad tuner has been intelligently 
designed and works with a minimum of fuss. A 
large, well-weighted tuning knob gives manual 
station selection, the tuned frequency shown 
on the large digital display. A combined signal
strength/centre-tune bar graph is included in 
the display, and was found to work well. 
Seven pre-set stations may be automatically 
programmed, appropriately marked BBC 1 
through 4; BBC LA (local radio); and ILR1/ILR2 
for the local commercial stations. 

Rear panel facilities include a three-pin IEC 
mains input, a shrouded IEC three-pin mains 
outlet, plus a 75ohm (female) coaxial aerial 
socket and a DIN audio output. Both finish and 
constructional standard are very high. 

Sound quality 
Despite digital tuning, the FM4 had clean 
backgrounds free from the usual annoying 
whistles. By the time input reached 1mV, it 
showed decently quiet stereo backgrounds, 
and the sound quality was much favoured, 
scoring up with the best in this group. Stereo 
images were well focused, and pleasing depth 
was reproduced. Tonally it sounded quite 
neutral, and the treble was free of grain or 
harshness. Some mild loss of detail and bass 
attack was apparent when compared with the 
original sources, which was nonetheless a 
favourable result when the attainment of some 
of the other models. is taken into account. 

Lab results 

50dB stereo quieting (1kHz ref, CCIR/ARM) by 
70JJ.V and ultimate stereo signal-to-noise ratio 
by 2mV with a 66dB recorded which is a 
satisfactory result, and slightly better than the 
broadcast chain. This tuner was not at its best 
separating a weak from a nearby strong 
station with a selectivity of around 50dB, 
which was rather below average. Conversely 
AM rejection and capture ratio were quite 
good. Output level was lower than usual at 
300mV but good pilot tone rejection was 
shown. Total harmonic distortion was about 
average with 0.25% mono and 0.5% stereo (full 
modulation, left or right channel only). lt also 
responded well to overmodulation, and 
attained good stereo separation. 

Conclusion 
This tuner appeals on the grounds of its fine 
sound, excellent ease of use, good build, and 
finish and a more than satisfactory technical 
performance. Clearly a quality design, it 
justifies 'Best Buy' status. 

GENERAL DATA 

Sensitivity for 50dB signal-to-noise 
Mono/stereo ... 
Ultimate slgnal·to-noise (CCIA/AAM) 
Mono/stereo .......... . 

Tuner 

. 7�V/70�V 

. 70dB/66dB 
Muting threshold ......... . 

Alternate channel selectivity . . . . . . . . . . • . . . . . . . .  -49d8 
Pilot tone rejection . . . . . . . . . . . . . . . . . . . . . . . . . . -63d B 
AM rejection . . . . . . . . . -61d8 
Capture ratio . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . .  1.8d8 
Total harmonic distortion 
At 100% mod, 1kHz, mono/stereo ............. 0.25%/0.35% 
Stereo separation, 1kHz/5kHz/10kHz ........ 4 8dB/3 8dB/30dB 
Output level, 100% mod . . . . . . . . . . . . ..... 300mV 
Dimensions (width, depth. height) .......... 3 2  x 21 x 6cm 
Typical price inc VAT........ . . . . . . . . . . . . . . . ...... £240 

..., 
The FM4 was quite sensitive, reaching the 

U1 

Revox B261 
F W 0 Bauch Ltd, 49 Theobald Road, Borehamwood, Herts WD2 4RZ 
Tel 01-953 0091 
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This is a remarkable FM tuner, closer to a 
professional rather than a domestic receiver in 
terms of build quality. For FM only, it has a 
host of facilities ranging from auto aerial 
rotation to twin volume-adjustable headphone 
sockets. Digitally synthesised, the tuner has 
space for 20 preset stations whose names may 
be entered on a keyboard and displayed on 
selection. The signal-strength meter is highly 
accurate and all its many facilities worked well 
including the variable muting threshold and 
variable stereo threshold. Infra-red remote 
control is possible, and this model is also 
compatible with the new line of Revox 
electronics. Variable and fixed output level 
phono sockets are provided, while the aerial 
input is 75ohm coaxial (male). A DIN audio 
socket is also included. 

Sound quality 
This tuner was superbly engineered, and felt 
'right' when setting up for the auditioning. lt 
proved to be sensitive, with good quieting by 
50JJ.V and almost silent at 5001'V with no 
spurious tones or whistles. The sound quality 
rated as 'good', if slightly subdued and 
softened when compared to the original 
source, but very pleasant nonetheless, with a 
clean treble. The mid tonal balance appeared a 
little thin, but not seriously so, while the stereo 
focus was good and depth satisfactory. 

Lab results 
The IHF mono 50dB quieting figure was 
impressive at 1.6JJ.V with our 50dB stereo (1kHz 
ref CCIR/ARM) figure sustained at a good 451'V. 
This is a sensitive tuner suited to a wide range 
of reception conditions, particularly if the 

aerial rotation facility is taken into account. 
Alternate channel selectivity was very good 
and capture ratio excellent, as was the AM 
suppression at no less than 77dB. Distortion 
was low, particularly when overmodulated. 
Pilot tone suppression was excellent and the 
ultimate signal-to-noise ratios were also pretty 
good. Stereo separation rated as very good, 
reaching 60dB mid band, while audio output 
was ample at 2.2 volts, this variable to suit the 
matching amplifiers. The treble response was 
very flat from 100Hz to 2kHz but showed a very 
slight lift in the last two octaves at around 
0.6dB, the output still at full level at 15kHz. 

Conclusion 
This comprehensive tuner was a most 
sophisticated and well executed example of 
modern broadcast design. For the FM 
enthusiast with a deep pocket it would be a 
logical choice, and can be expected to give 
years of service - on a hill site in southern 
England many of Europe's transmitters will be 
accessible. 

GENERAL DATA 

Sensitivity for 50dB signal-to-noise 
Mono/stereo ..................... . 
Ultimate signal·to·noise (CCIA/AAM) 
Mono/stereo . . . . . . . . . . . 
Muting threshold . 
Alternate channel selectivity 
Pilot tone rejection .. 
AM reject ion . 
Capture ratio 
Total harmonic distortion 
At 100% mod, ·1kHz, mono/stereo 
Stereo separation, 1kHz/5kHz/10kHz . 
Output level, 100% mod ......... . 
Dimensions (width, depth, height) 
Typical price inc VAT .. 

Tuner 

. 4p.V/45�V 

. 76dB/70dB 
. variable 
. -8 2d8 

-8 2d8 
. -77d8 
.. 0.8d8 

.0.04%/0.15% 
.60dB/51dB/39dB 

.. ....... 2.2V 
. 45 X 33 X 15cm 

....... £897 
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Two versions of this British-made tuner are 
available - the T28 here reviewed and the 
DT28, which adds a digital tuning readout at 
some extra cost. The T28 is in the traditional 
Sugden styling. The front panel is not properly 
labelled, and the designer has chosen to use a 
rotary switch for up to five pre-set stations, 
these adjusted via a set of screwdriver slots at 
the rear. No tuning meter is fitted; instead, 
there is a red-green-red lamp system, which 
can be confusing. A moving-coil meter gives a 
rough indication of tuned frequency. Manual 
tuning is by an unweighted knob coupled to a 
10-turn potentiometer. 

Signal output is via a permanently
connected phono lead, with aerial input via a 
75ohm coax (female) with rather inaccessible 
screws provided for a 300ohm unbalanced 
connection. 

Sound quality 
While this tuner seemed quite sensitive and 
showed a rapid quieting, it was plagued by 
'birdies' or whistles until a signal level as high 
as 5·10mV was reached. Stereo background 
was reasonably quiet at this level though this 
was still poorer than average. However, the 
sound was liked, and a reasonable impression 
of depth as well as a clean, lively character 
was noted. it also seemed capable of above 
average musical detail, sounding tonally 
neutral. 

Lab results. 
The T28 was fairly sensitive, with 601..V 
sufficient for 50dB stereo noise quieting (1kHz 
ref CCIR/ARM). 1mV input was required for full 
stereo quieting, this levelling out at 61dB, 
which is poorer than average. Normally 

weighted, the mono sensitivity was 3.51'V. The 
RF performance was not very strong, with a 
selectivity of 52dB, a 55dB AM suppression 
and a 2.1dB capture ratio. Total harmonic 
distortion was worse than average at up to 
0.65% stereo, full modulation with a similar 
figure for mono overmodulation. Pilot tone 
rejection was fine however at - 72dB. Stereo 
separation was good in the mid band but 
deteriorated at higher frequencies to 21dB at 
10kHz. Output level was 620mV while the 
muting threshold was ridicuously low at 'qJV. 
Frequency response was quite uniform, with 
just a mild 1dB shelf down in the first half 
octave in the treble. 

Conclusion 
At £172 the T28 could do with some
refinements such as better RF performance, as 
well as better suppression of spurious tones at 
moderate signal levels. Conversely the sound 
quality was quite good, sufficient in fact for a 
cautious recommendation to be in order; but 
we hope that the company will improve overall 
product quality. 

GENERAL DATA Tuner 

Sensitivity for 50dB signal-to-noi se 
Mono/stereo .................. . . 6�V/65�V 
Ultimate signal-to-noise (CCIR/ARM) 
Mono/stereo . . . . . . .................. 65dB/61dB 
Muting threshold. . .. 2�V 
Alternate channel selectivity . . . . . . . . . . . . .. - 5 2d B 
Pilot tone rejection.. . . . . . • . . . . . . . • . . • . . .  - 72dB 
AM rejection . . . . . • . . . . . . . . . . . . . .  - 5 5dB 
Capture ratio . . .. .. .. .. . .. ... 2.1 dB 
Total harmonic distortion 
At 100% mod, 1kHz, mono/stereo .. .......... 0.39%/0.64% 
Stereo separation, 1 kHzl5kHzltOkHz ........ 40dB/28dB/2 1 dB 
Output level, 100% mod ........................... 620mV 
Dimensions (width, depth,height) . . ......... 43 x 23 x 9cm 
Typical price inc V AT....... . . . . . . £172 
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THE NEW spendor SP1 

The SPl is the latest in Spendor's much acclaimed range of loudspeakers, a 
range in use with recording studios and broadcastors worldwide. 

The Spendor policy of constant research and development with the aid of 
sophisticated electronic equipment and finely tuned human ears, together 
with the adoption of a superior new homopolymer polypropylene cone 
material, has produced an exceptional loudspeaker. 

The SPl maintains the much praised mid and upper range of the BCl, to 
which it is also related in size, but is capable of far higher sound pressure levels 
and a more closely controlled bass. 

The dual challenge of accuracy in the face of difficult listening conditions, and 
of increasingly revealing source material is effortlessly met by the new SPl. 

Still the standard by which other loudspeakers are judged. 

spendor audio systems limited 
Station Road Industrial Estate, Hailsham, Sussex, 

England BN27 2ER � Hailsham 83437 4 
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Sondex excellence by simplicity

Sole agents and distributors in the U.K. 

ASTON AUDIO LIMITED 

4 West Street, Alderley Edge, Cheshire SK9 7EG 
Telephone: 0625 582704 

(or&) 
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Sondex spendor 

'Stand & Deliver' speaker stands 



HEADPHONES 
Headphones, like loudspeaker, con
vert electrical energy into mechani
cal vibrations which couple to the ear 
through the air and which is per
ceived as sound. As headphones are 
the only item of consumer elec
tronics worn about the person, com
fort plays a large role in their choice! 

On or around 
There are two major types of head
phone- those which rest on the ear 
and those which fit around ear. These 
are described as supra-aural (on top 
of the ear) and circumaural (around 
the ear). These descriptions gener
ally correspond to the open-backed 
(or 'dynamic') and closed types of 
'phone respectively. The circumaural 
'phone has a 'closed-in' or isolated 
feel that endears it to some listeners 
but which others find oppressive. This 
is quite apart from the general com
fort of the headband and padding. 

Sealed or not 
The open backed 'phone does not cut 
out sound from outside and sound 
will also spill over from these 'phones 
to the outside. The benefit of this type 
is the sharp transient sound and ex
tension of the stereo image outside 
the head. Of course such 'phones are 
of little use when others in the same 
room want to watch TV for example. 

Closed back 'phones both isolate 
you from the environment and the 
environment from you, which is a big 
point in favour of this type of 'phone 
for users who wish to use a head
phone for hi-fi listening while other 
members of the family watch TV in the 
same room. The closed back 'phone 
does couple better to the ear and can 
reproduce low frequencies in some 
ways better than the open type. 

Drivers 
Many transducer principles have been 
tried for headphones. The most com
mon is the moving-coil driver which is 
similar to a loudspeaker drive unit. 
The signal passes through a coil of 
wire which moves in the gap of a 
magnet with the changing signal and 
vibrates the attached diaphragm. 

Electrostatic headphones are the 
second most common type. These 
use a sheet of conductive material 
suspended between perforated elec
trodes charged at a high voltage; 
changes in the audio signal, applied 
over a biasing signal, cause the dia
phragm to move backwards and for
wards, quite linearly, between the 
electrodes. The electret 'phone is the 
capacitor analogue of the electro
static while thin-film magnet types 
copy the idea of a thin diaphragm 
driven over its entire surface. Electret 
and electrostatic 'phones need driv
ing from an energiser box which takes 
its power from the loudspeaker outlet 
of the amplifier rather than from the 

resistor attenuated headphone 
socket. 

Choosing headphones 
Taste is a bigger factor in head phone 
choice than with any other piece of hi
fi equipment. 'Hands on exper
ience' and personal audition are 
essential to determine the volume, 
comfort and colouration levels of the 
models you've short-listed. 

Our review measurements come 
from tests using two different d urn my 
ears while later reviews used a tiny 
microphone right in the ear canal of 
the reviewer! Beware comparing 
results from these different types of 
test. What you should look for is a 
smooth and even trace falling close 
to the marked 'ideal' response. This 
will ensure a neutral, uncoloured 
sound. 

BEAD PHONE 

BUYER'S CHECKLIST 

If the headphones are too 
heavy or have too small a 
headband they will not be 
comfortable to wear for long 
periods. 

Is the headband adjustable? If 
the sound capsules are not 
precisely located over the ear, 
bass and extreme treble 
frequency will be lost. 

The drivers may be 'closed
back' types, operating into an 
enclosure which seals around 
the ear, or the 'open-back' type 
shown here. 

Headphones either sit on or fit 
over your ears. If you want 
extended bass, then 'phones 
which seal around the ear are 
almost essential. But you may 
find this elfect oppressive and 
prefer the open· backed supra
aural design. 

i 
Most headphones plug directly 
into an amp or cassette deck, 
but a few require an energising 
box which is run from the 
loudspeaker sockets and may 
require separate mains power. 
The cable should be long 
enough to reach your usual 
listening position with some to 
spare. Electrically the 
headphones should be 
matched, certainly for 
efficiency, if you wish to drive 
them to high levels. 
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Audio-Technica (UK) Ltd, Hunslet Trading Estate, Low Road, Leeds 
Tel (0532) 771441 

Audio·Technica 0.3 
Next up in the AT 'Point' series is the 0.3. Here, 
sensitivity was rather better than for the 0.1 at 
a high 103dB, this achieved with a higher 
43ohm impedance. Capable of decent mid band 
sound levels the 0.3 nonetheless gave high 
distortion when driven hard at low frequencies. 
The bass rolloff meant that a 90dB level at 
40Hz resulted in 12.0% distortion, though at 
1kHz the 0.1% measured was fine. The 
frequency response was not unpromising 
above 600Hz, but it showed a prematurely 
humped lower midrange centred on 250Hz, 
falling off at 9db/octave below 200Hz. 
Consequently the 40Hz point was nearly 16dB 
below the reference level. 

Placed 'below average' on audition, the 
sound was fairly good in absolute coloration 
terms, but was both dulled and mid-dominant, 
with a chesty, thickened effect. Real bass was 
notable by its absence, which was felt to be a 
serious problem. Taken overall, the 0.3 could 
not be recommended. 

Audlo·Technlca 0.5 
Finally we have the 0.5, the most expensive 
model. This offers the same sensitivity and 
impedance as the 0.3, and high sound levels 
were possible though with significant dis· 
tortion at low frequencies - for example, 13% 
at 40Hz. However 0.1% measured at 1kHz 
distortion over the rest of the range was 
comparatively good. Frequency response was 

notably improved compared to the 0.3, with 
more upper-midrange energy and minimal mid 
emphasis or 'humping', although it did roll oft 
early at low frequencies - being, for example, 
- 12dB at 40Hz. 

Auditioning placed the 0.5 in the 'average' 
class; in numerical terms it rated slightly 
above the 0.1. The sound was notably deficient 
in bass but at least it was free of chestiness or 
boom. Slight nasal coloration was heard, but 
otherwise the effect was open with good treble 
detail and clarity. A reasonably good head· 
phone, but one which does not set any new 
standards for value. 

GENERAL DATA: AT 0.3 
Frequency response 100Hz-5kHz, rei. 500Hz 

(deviation from mean curve) .. . . . . . . . . . . . . . .  + 4dB, - 4dB 
Frequency response overall within±5dB 

(deviation from mean curve) ............. 90Hz to 9kHz 
Impedance ..................................... 43 ohms 
Sensitivity for 2.83V (via 330 ohms for jack) at 

500Hz; (equivalent to 1 watt/ 8 ohms) ...... 103dBiin/101dBA 
Connection and lead length .................. 6mm jack, 3m 
Weight and comfort ............................ 55g, good 
Type . . . . . . . . . . . . . . . . . ..... moving coil, supra-aural, open 
Sound insulation ................................... little 
Loudness . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  average 
Subjective quality. . . . . . . . ............. below average 
Price (typical, inc. VAT) ........... .. ... >:18when reviewed, nuw£Hi.50 

GENERAL DATA: AT 0.5 
Frequency response 100Hz-5kHz, rei. 500Hz 

(deviation from mean curve) . . . . . . . .. . . . . . .. + 3dB, - 3dB 
Frequency response overall within±5dB 

(deviation from mean curve) ...... , ........ 70Hz to 10kHz 
Impedance ..................................... 45 ohms 
Sensitivity for 2.83V (via 330 ohms for jack) at 

500Hz; (equivalent to 1 watt/ 8 ohms) ...... 103dBiin/102dBA 
Connection and lead length . . . . . ......... 6mm jack, 3m 
Weight and comfort . . ................. 55g, good 
Type ....................... moving coil, supra-aural, open 
Sound insulation ............... . ............ little 
Loudness . . . . . . . . . . . .. . . ................. very good 
Subjective quality ....... , . . . . . . . . . .......... average 
Price (typical, inc. VAT) ........................ £22when reviewed, now £20 
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hnica ATH7 and ATHS 
Audio·Technica (UK) Ltd, Hunslet Trading Estate, Low Road, Leeds 
Tel (0532) 771441 

These elegant electrostatic headphones 
are supplied with a drive box which needs 
connection to amplifier speaker terminals; 
bypass loudspeaker switching is also pro
vided. Of moderate weight they neverthe
less proved comfortable with extended use, 
while the quality of construction and finish 
was very high. Using electret film 
diaphragms, these 'phones were sensitive 
and could be driven to very high sound 
levels. The bass reproduction was par
ticularly powerful, which is most unusual for 
an electrostatic design, as premature rat
tles 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 pro
vided negligible sound isolation. 

The frequency responses demonstrated 
exceptional correlation with the trend 
envelopes. The midrange was uniform with 

7 may be recommended. The slightly more 
expensive A TH-8 was also tested and found 
to be very similar if sounding a tQ..uch. more 
'open'. At some £60.00 extra, this comes 
with a more elaborate 'box' with power 
indicators, and can also be recommended. 

GENERAL DATA 
Frequency response 1 OOHz·5kHz, rei 500Hz 

(dsviation from mean curve) . . . . . . . . . . . . .... +1 dB, ·1 dB 
Frequency response overall within ±5dB 

(deviation from mean curve) ............... 20Hz to 20kHz 
Impedance ........................................ 60 ohms 
Sensitivity for 2.83V (via 350 ohms for Jack) at 

500Hz;(equivalentto 1 watt/ 8ohms) .... 1 09dBiin/107dBA 
Connection and lead length ........... amplifier leads, 2.5 m  
Weight a n d  comfort. ............................ 2 1  O g ,  good 
Type ....... . . . . . . . .. electret, condenser, supra-aural, open 
Sound insulation.. . . . . . . . . . . . . . . . ............ none 

§��?e"c�Fvs.; quaiiiy . . .. . · · .· .·  · .·  · .· . · .' · .' . . .  · · .' · .' .' · .' .' · .  -��"! ����
Price (typical, inc VAn ........ £70 when reviewed, now £79 
High/low switch: ·6dEl 
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hi�h frequencies were s_mooth, well main- 1l / == �� ta;ned and extended, w;th good ouput to J - · • 

20kHz. Subjectively the ATH- 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 ATH-
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Bang & Olufsen (UK) Ltd, Eastbrook Road, Gloucester GL4 ?DE 
Tel (0452) 21591 

ese unusua 
the orthodynbamic 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 adjust
ment of pad angles and axis. While they 
were pretty comfortable, the side pressure 
was judged too high and could not be 
reduced by prestressing (a useful dodge 

·with steel sprung headbands). 
The lower than average impedance (a 

·very uniform 140 ohms) meant that the sen
sitivity was lower than the voltage specifica
tion might indicate, and to produce a decent 
sound levbel using nominal 330ohm 
impedance amplifier sockets 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 distor
tion; 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 15kHz regions. This 
anomaly aside, an interestingly close cor
respondance to our'ideal' was shown by the 
curves for th is model, and the response was 
clearly very extended and generally well 
balanced and even. 

This character was confirmed by audition, 
N the U70 proving to be quite clean and neut
N ral with good extension at low and high fre-

quencies. 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 
headphones which excel on normal domes
tic 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 
'"requency response 1OOHz-5kHz, rei 500Hz 

(deviation from mean curve)..... . . . . . . . . +3.5d8, -2d8 
Frequency response overall within ±5d8 

(deviation from mean curve) . . <20Hz to 7kHz 
Impedance ..................... ................. 140ohms 
Sensitivity for 2.83V (via 330 ohms for Jack) at 

500Hz; (equivalent to 1 watt/8 ohms) ..... 94dBiin/89dBA 
Connection and lead length. . ................ jack, 3m 
Weight and comfort ................... 300g, above average 
Type.............. . . orthodynamic, supra-aural, semi-opm 
Sound insulation. . . . . . . . . . . . . . . . . . moderate 
Loudness .......................... good, needs fair driving 
Subjective quality........ . . . . . . . . . . . . . . . . . . . . . v. good 
Price (typical, inc VAT).. . ......... £39 r·:_, _.. '-T-"- . �-�==.,=�r-�-,--,____, 
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JVC HP404 
JVC (UK) Lld, Eldonwall Trading Estate, 6-8 Priestley Way, London NW2 
Tel 01-450 2621 

A conventional, moderately priced head phone, 
the 404 weighs approximately 120g excluding 
cord and is thus fairly lightweight. Head 
pressure was not too high and wearing com
fort was satisfactory. Moving-coil diaphragms 
are used in the drive units, and the 
construction is semi-open, affording marginal 
exclusion of external sounds. 

At 94dB these phones were not very sensi
tive and moreover possessed quite a low 
impedance of 14.5ohms - which could prove 
unsuitable for a number of tape decks and pre
amps which offer only restricted output. 
Distortion levels were satisfactory, especially 
considering the fact that these relatively 
insensitive phones needed more drive than 
usual to meet the test sound level. A distortion 
figure of 1.5% was recorded at 40Hz, with 
0.2% at 1kHz. The frequency response met 

Though unexceptional,· these reasonably com
fortable phones were at least not too far from 
the required standard and at the price merit re
commendation. 

JVC HP707 
We also tried the more expensive 707, a 
'closed' design which was judged fairly 
comfortable. Sensitivity, was measured at 
103dB. Impedance measured 54ohms, and the 
707 proved capable of producing high sound 
levels. Distortion was much lower than for the 
open 'velocity ' type headphones, measuring 
0.33% at 40Hz and less than 0.1% at higher 
frequencies. Although the measured frequency 
response was erratic, it did correspond fairly 
well with the ideal envelope. The low frequency 
band was humped around 80Hz, with a peaky 
prominence around 2.0kHz. 

Rated below average on audition the 707 
was quite colored with a thick, 'shut-in' quality. 
The bass was quite deep and fairly uniform but 
bass output was found excessive to the point 
of boominess, while hardness was evident in 
the mid making the sound fatiguing at high 
levels. The treble lacked smoothness, sparkle 
or detail. Overall, the sound was clearly 
unnatural and did not rate a recommendation. 

GENERAL DATA: JVC HP404 
Frequency response 100Hz-5kHz, rei. 500Hz 

(deviation from mean curve) . . . . . . . . . . . .. + 2dB, - 8dB 
Frequency response overall within ±SdB 

(deviation from mean curve) ............. 3 5Hz to 2kHz 
Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 14.5 ohms 
Sensitivity for 2.83V (via 330 ohms for jack) at 

500Hz; (equivalent to 1 watt/8 ohms) ........ 94dBiin/90dBA 
Connection and lead length .................. 6mm jack, 3m 
Weight and comfort . . . . ................ 120g, fairly good 
Type .. . . . . .. moving coil, supra-aural, semi-open 
Sound insulation . . . . . ........... ............... a little 
Loudness ................................. below average 
Subjective quality . . . . . . . ..................... average 
Price(typical, inc. VAT).. £13 when reviewed, now £f6 

± 2dB limits from 45Hz to 600Hz, above which 
point the output decayed to a lower level, 
about 5dB down, the treble then being fairly ,1,, 
well maintained at this level to 16kHz. Some 1 
peaks and troughs were however present in the 
treble range. 
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TT' Probably the best of the JVC phones 
reviewed in this edition, the 404 scored an 
'average' mark on audition. Bass was quite 
tight and extended, and the general balance 

iirly good. Some coloration wa 
mid range- a degree of nasality and hardness 
with an 'enclosed' feeling. While the treble 
lacked detail, it was otherwise satisfactory. 
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Hayden Laboratories Ltd, Hayden House, Chiltern H 

Following the success of their inexpensive 
HD400/410 models, this year Sennheiser have 
introduced an even less costly design called 
the HD40. Weighing around 25% less than the 
HD400, these phones were if anything even 
more comfortable. lt does seem, in fact, that 
Sennheiser have succeeded in cutting both 
weight and cost of their headphones with each 
successive model, although at around 10g, 
even the HD40 does not quite come into the 
ultra lightweight class. 

Another moving-coil supra-aural type, they 
offered negligible isolation of external sounds. 
Their sensitivity was average at 96dB, with a 
typically high Sennheiser impedance of 
550ohms. Distortion was a little worse than for 
the 410; we recorded 10% at 40Hz and 1.3% at 
200Hz, this reducing finally to a figure of 
0.07% at 1kHz. 

Update 
The recommendation of the HD40 was based on 
incorrect price information, at its typical price of 
£12.95 the HD40 reaches Best Buy status. 

GENERAL DATA 
Frequency response 100Hz-5kHz, rei. 500Hz 

(deviation from mean curve) . . . . . .. . . . . . ... . + 6dB, - 6dB 
Frequency response overall within± 5d8 

(deviation from mean curve) ................ 40Hz to 4kHz 
Impedance ................ .................... 550 ohms 
Sensitivity for 2.83V (via 330 ohms for jack) at 

500Hz; (equivalent to 1 watt/8 ohms) ........ 96dBiln/98dBA 
Connection and lead length .................. 6mm jack, 3m 
Weight and comfort ............................ 70g, good 
Type ....................... moving coil, supra-aural, open 
Sound Insulation . . . . . . . . . . . . . . . . . . . . . . . ........ little 
Loudness . . . . . . . . . . . . . . . . . . . . . . . ......... fairly good 
Subjective quality . . . .. . . . • . . . . • . . . . . . . •  , . • . . . .  .- .. average 
Price (typical, Inc. VAT) ... ... .................... ................ £1 5 

f-'-...;.....J-'---;.J-=.-' - . 
The frequency response was rather lumpy _ 

with a humped 150Hz range, and the linear I 
open mid to presence region followed by a 't'' 
treble hump at 4-8kHz. The response fell off 
quickly outside the 50Hz-15kHz limits. 

·-' 

On audition this economy headphone 
verage' rating. Showing a tou 

exaggerated 'loudness control', it was 
considered a trifle boomy and tizzy. Although 
quite good detail was present with moderate 
mid coloration, the treble sounded a bit 
forward and out of perspective. Nonetheless, 
at the price the performance was a 
commendable one, and makes the HD40 

I' 
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Frequency response, IEC artificial ear, 'ideal' · 
envelope dashed 
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iser HD41 
Hayden Laboratories Ltd, Hayden House, Chiltern Hill, Chalfont St Peter, Bucks SL9 9HG 
Tel (0753)888447 

The '410 is yet another Sennheiser lightweight 
open air phone weighing BOg, and offering 
good wearer comfort. In fact the '410 is a 
version of the 400 with detachable leads, and 
costs only a couple of pounds more than that 
model. Sensitivity was better than average at 
101dB linear and the impedance was also high 
at 540ohms, which will make it suited to a wide 
variety of source equipment. Capable of good 
sound levels, distortion was held to 2.0%, 40Hz 
reducing quickly with increasing frequency, 
and at 1kHz a fine 0.4% reading was obtained. 

The frequency response was notable for its 
lack of peaks and dips if not for its accuracy. 
The output humped at 130Hz with an early 
bass rolloff measuring ...: 6dB at 40Hz. The 
response also tilted downwards above 200Hz 

exchanged and all parts are readily removed 
for repair - many other headphones need to 
be scrapped if faulty or requiring repair. 

Update 
The model 400 is no longer available. 

GENERAL DATA 
Frequency response 100Hz-5kHz, rei. 500Hz 

(deviation from mean curve) ......... . ... ... + 3dB, - 5dB 
Frequency response overall within± 5dB 

(deviation from mean curve) ................ 50Hz to 3kHz 
Impedance .................................... 540 ohms 
Sensitivity for 2.83V (via 330 ohms for jack) at 

500Hz; (equivalent to 1 watt/8 ohms) ....... 101dBiin/98dBA 
Connection and lead length .................. 6mm jack, 3m 
Weight and comfort . . .. . . . . . . . . . . . . . . . . . . . BOg, good 
Type ....................... moving coil, supra-aural, open 
Sound Insulation ................................... little 
Loudness. . . . . . . . . .. . . . . . . . . .................. good 
Subjective quality . . . .  . . .  . .  _ . .  . . . .  . . . .  ,_ ._. _. _ . . _ 
Price (typical, inc.VAT) ...... .... ..... .. . £21 when reviewed, now £2Q 

ing a slightly dull effect though, the gen 
shape was not far from the ideal envelope . 
dotted in on the graph. '!"" 

On audition the 410 was placed in the 
'average' category which was commendable at 
the price. The sound was considered slightly 
dull with a boxy tendency in the upper bass, 
but conversely it was also clear and sweet with 
a reasonably uncoloured mid range. lt receives 
a strong recommendation as regards value for 
money and along with the still-current '400, it 
must qualify for a Best Buy rating. Here it is 
also perhaps worth mentioning Sennheiser 
serviceability - headphone cables are easily 

20 Ht 50 100 100 500 1K " ,, '"' ''" 

Frequency response, IEC artificial ear (HD41Q-HD400 
should be identical) 



Hayden Laboratories Ltd, Hayden House, Chiltern Hill. Chalfont St Peter. Bucks SL9 9HG 
Tel (0753) 888447 

Fully re-tested in this issue, the moderately 
priced moving-coil HD420 is a relatively 
lightweight model, at 140g. The usual Senn
heiser foam-cushion ear pads are here 
replaced by a beige velour ty pe fabric, and the 
use of a soft support headband separate from 
the tension band gave a high level of wearer 
comfort. 

Specified at a nominal 600ohm impedance, 
the HD420 measured close to this spec at 
530ohms, and the sensitivity was good at 99dB 
linear. Decent sound levels were possible, with 
satisfactory 3.0% distortion at 40Hz, and less 
than 0.1%, 1kHz. 

GENERAL DATA 
Frequency response 100Hz-5kHz, rei. 500Hz 

(deviation from mean curve) . . . . . . . . . . . + 2.5d8, - 2.5d8 
Frequency response overall within± 5d8 

(deviation from mean curve) . . . . . . . . . . . 40Hz to 8kHz 
Impedance. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 530 ohms 
Sensitivity for 2.83V (via 330 ohms for jack) at 

500Hz; (equivalent to 1 watt/8 ohms) ....... 99dBiin/101dBA 
Connection and lead length .................. 6mm jack, 3m 
Weight and comfort ........................... 140g, good 
'Type . . . . . . . . . . . . . . . . . . . . moving coil, supra-aural, open 
Sound Insulation ............... ................... little 
Loudness .. ....................................... good 
�ubjective quality. . . . . . . . • . . . . , . _ .  . . ._ . . . . , .... good 
Price (typical, inc. VAT) ................... £39when reviewed, now £36 The frequency response looked as if it were 

designed for the IEC jig - perhaps it was! 
More or less flat from 70Hz to 5kHz, with 
relatively minor deviations at higher fre
quencies, the frequency response extended to 
17kHz, measuring - 14dB at 45Hz. In response ,1" 
terms at least the HD420 rated as one of the 1
best. 

Fortunately, the HD420 also received a high 
rating on audition, and was felt to be tonally 
well balanced, with a wide subjective fre
quency range and good stereo representation. 
Clarity was high and coloration reasonably 
low, the coloration effects noted mainly 
comprising a slight metallic effect with some 
treble uneveness and mild 'fizz: We had no 

N hesitation in awarding this model Best Buy 
� rating for the second time around. 

20 H2 50 100 200 SOD lK 2K SK 
Frequency response, IEC artificial ear, 'ideal' 
envelope dashed 
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Hayden Laboratories Ltd, Hayden HotJse, Chiltern Hill, Chalfont St Peter, Bucks SL9 9HG 

These 'phones were design in response to 
strong public demand for a cirum-aural 
sealed-back enclosed model, giving good 
noise isolation. The HD222 is therefore 
intended as an alternative to the 'open' 
HD420, but unfortunately the Sennheiser 
trademark of an open and ambient sound 
quality has been sacrificed in the process. 
Still relatively lightweight, these moving
coil headphones were judged comfortable, 
as the head pads were quite soft and did not 
rely on excessive side pressure. As the low 
frequency performance was somewhat de
pendent 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 sen
sitivity was fairly low and would be inade
quate for some tape decks, though 
satisfactory for most amplifiers. 

The response curves were none too prom
ising, with lumpy characteristics on both 
curves, exhibiting prominence at 150Hz 
and 6kHz with the output proving deficient 
at2-3kHz and above 12kHz. Fortunatelythe 
subjective results were rather better than 
these measurements might have sugges
ted, and a slightly above average score was 
obtained. The sound proved unfatiguing, 
but with impaired stereo af11bience and a 

distant, almost 'hollow' quality in the mid
range, while an uneven frequency response 
was also demonstrated. 

For a closed-back model the result was 
reasonable at the price, but fell below the 
open-back equivalent in terms of sound 
quality. 

GENERAL DATA 
Frequency response 1OOHz- 5kHz, rei 500 Hz 

(deviation from mean curve) .................. +4dB, -4dB 
Frequency response overall within ±5dB 

(deviation from mean curve) . . . . ..... 60Hz to 6 kHz 
Impedance ........................... essentially 5 50 ohms 
Sensitivity fpr 2.83V (via 330 ohms for Jack) at 

500Hz; (equivalent to 1 watt/8 ohms) .... 1 OOdBiin/9 8dBA 
Connection and lead length ........................ jack, 3 m  
Weight and comfort.. . ........................ 2 90g, good 
Type . . ... moving coil, circum-aural, closed 
Sound insulation..... . ... good Loudness ........... good 
Subjective quality....... . . . . . . . . . . . . . . . above average 
Price (typical, inc VAT) ........ £33 when reviewed, now £42 
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Sonv MDR4T 
Sony (UK) Ltd, Sony House, South Street, Staines Middx TW18 4PF 
Tel (0784) 61688 

I 
""' 
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" 

Sony MDR4 
Although the MDR3 is still available, it is in 
effect replaced by the new models in the 
range. The MDR4, is even lighter than the 
MDR1 - by some 5g. They also have reduced 
earpad pressure, offering well above average 
wearer comfort. Possessing a similar imped· 
ance to the MDR1 at 35ohms, the '4 was a little 
more sensitive, measuring an average of 98d8. 
Interestingly, low frequency distortion was 
greater, with a potentially serious 30% at 40Hz, 
and still measuring 5.0%, 100Hz; clearly these 
phones could not be driven too hard on bass· 
heavy material. However, midband distortion 
was fine. Frequency response was not dissimi· 
lar to the '1, but it differed in that the bass was 
a little more extended and the entire treble was 
reduced by several dB- whereas the '1 lay on 
the 'bright' side of the ideal envelope, clearly 
the '4 was on the dull side. 

Excepting the low bass, auditioning placed 
the 4 in the 'above average' category. Tonally 
these phones were well balanced with a clean, 
open and highly-detailed midband plus fine 
treble articulation. The stereo effect was good, 
and although the bass was undeniably defici· 
ent and none too clean when driven hard, the 
MDR4 nonetheless merits recommendation. 

Sony MDR70 
The MDR70 is one of the more luxurious 
phones in the range (the similar MRD50s are 
supplied as standard with the top line Execu· 

tive Walkman). Higher compliance 30mm 
moving-coil dome units are used to provide an 
extended frequency response, the '70 using a 
higher efficiency samarium cobalt magnet to 
achieve greater sensitivity. The MDR70 in fact 
measured a high 105d8 at a kind 53ohms, and 
would boost the sound level of a portable 
stereo many times, or make some low output 
headphone sockets capable of substantial 
sound levels. Distortion was under good 
control measuring 5.0% at 40Hz and reducing 
quickly at higher frequencies to less than 0.1% 
at 1kHz. Frequency response was very good, 
with a satisfactory bass extension and a 
central response tailored to lie quite closely 
within the ideal envelope, the output main· 
tained smoothly to 16kHz. 

Rated good on audition mild criticisms were 
made of a 'pinched' effect in the mid with 
slight wiriness on strings and a 'shy' extreme 
bass, although in general, bass lines were 
satisfyingly clear. The balance was a touch 
dulled, and yet the treble was clean and well 
detailed - making the MDR70 a certain 
candidate for strong recommendation. 
Update 
The MDR70 is now replaced by the 
similarly priced MDR620. 
GENERAL DATA: SONY MDR 70 
Frequency response 100Hz-5kHz, rei. 500Hz 

(deviation from mean curve) . . . . . . . . . . . . . . . .  + 3dB, - 3dB 
Frequency response overall within±5dB 

(deviation from mean curve) ............... 60Hz to 15kHz 
Impedance ..................................... 53 ohms 
Sensitivity for 2.83V (vi a 330 ohms for jack) at 

500Hz; (equivalent to 1 watt/8 ohms) ...... 105dBi in/104dBA 
Connection and lead length . . . . . ......... 2.516mm )ack, 3m 
Weight and comfort . . . . . . . . . . . . 60g, good 
Type ........ ............... moving coil, supra-aural, open 
Sound Insulation ................................... little 
Loudness. . . . . . . . . . . . . . . . . . .................. very good ���-� - ········· . . . . . . . • . . . . . . . . . . . .  �d 
Pnce(lyplcai .mc. VAT) �DR62 .............. .. ...... . ...... ... .... ..... ... £29 
Price (typical, inc VAT) MDR4T ..... .. .... .... .... ....... ...... £17 
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Frequency response, IEC artificial ear, 'ideal' 
envelope dashed 

Sony (UK) Ltd, Sony House, South 
Tel (0784) 61688 

Finally we come to the top of the line '80 which· 
differs in small details from the '70, weight 
being increased by 15g to 60g. In the drive unit 
a copper clad aluminium voice coil is em
ployed, with a high-molecular-weight (12/'m 
thick) 30mm diameter plastic-dome dia· 
phragm. A stronger, angled capsule swivel 
system was used, and wearing comfort was 
undeniably good. 

As with the '70, the sensitivity was high at 
104d8, and not significantly compromised by 
the 43ohm impedance. Distortion was a little 
poorer, measuring 10.0% at 40Hz, and still 
1.5% at 100Hz, but improving to less than 
0.1% at 1kHz. 

In our opinion the frequency response was 
poorer than for the '70, with a 4dB high bass 
hump appearing at 180Hz, while the bass roll
off was greater below 100Hz and the lower 
presence band depressed. Treble response 
was lumpy from 5kHz to 13kHz, and fell quickly 
away above 14kHz. 

On audition the '80 scored below the '70 but 
still merited an 'above average' placing. Open 
and clean in the mid, the bass sounded 
reasonably good, its excess helping to count· 
eract the 'forward' treble. Overall the '80 was 
slightly too bright in an unbalanced manner 
but it nonetheless possessed some subtle 
qualities, and is certainly well worth trying -
the strength of our recommendation, though, 
is clearly moderated by price, which is high 
compared with others in the range. 

Update 
This model have been revised giving 
slight performance improvement. 

GENERAL DATA 
Frequency response 100Hz-5kHz, rei. 500Hz 

(deviation from mean curve) . . . . . . . . . . . . . . . .  + 5dB, - 3dB 
Frequency response overall within±5dB 

(deviation from mean curve) ............... 70Hz to 14kHz 
Impedance. . . . . . . . . . . . . . . . . . . . . . . . . . .......... 43 ohms 
Sensitivity for 2.83V (via 330 ohms for jack) at 

500Hz; (equivalent to 1 watt/8 ohms) ...... 104dBIIn/106dBA 
Connection and lead length ............... 2.516mm jack, 3m 
Weight and comfort ............................ 70g, good 
Type ....................... moving coil, supra-aural, open 
Sound insulation ................................... little 
Loudness. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... very good 
Subjective quality .......................... above average 
Price (typical, in c. VAn ............................... £40 
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Wilmex Ltd, Compton House, New Maiden, Surrey KT3 4DE 
Tel 01-949 2545 

Costing some £130.00, this large head phone 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-IOOHz. 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 could 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 100Hz-5kHz. rei 500Hz 

(deviation from mean curve). . . +3d8, -3dB 
Frequency response overall within ±5dB 

(dcYiation from mean curve).. 40Hz to 12 kHz 
Impedance. . .. 10-18(16) ohms 
Sensitivity for 2.83V (via 330 ohms for Jack) at 

500Hz: (equivalent to I watt/8 ohms) 
116dBiin/114dBA (SRDX): (102.5/IOOSRD-6) 

Connection and lead length. . amplifier leads, 2.3 m 
Weight and comfort. . 400g, very goOO 
Ty pe .. electrostatic, circum-aural, open 
Sound insulation . negligible 
Loudness. . . SRD-6 good (only fair SRDX) 
Subjective quality. very good 

Price (typical. inc V AT) £175 when tested. now £224 with new SRD7* 
*Sec Update- Stax Sigma 

H! 500 1k 2k 
Frequency response IEC artificial ear, ·ideal' envelope dashed· 

Hz 
Frequency response real ear, 'ideal' envelope dashed 

Wilmex Ltd, Compton House, New Maiden, Surrey KT3 4DE 
Tel 01-949 2545 

This headphone has already received some 
mention in the technical introduction in connection 
with the forward off-axis placement of its large 
electrostatic diaphragms relative to the ear. Self
powered via aS R D6 transformer unit, the Sigmas 
proved quite insensitive, although 15-30 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'. 

1heir 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 m!ljor deviation, 
with the low frequency limit set at about 30Hz(this 
agrees with the subjective appraisal which also 
showed inaudible distortion at reasonable sound 
pressures.) However, the 2-5kHz band was clearly 
depressed by some 7dB or so, before recovering 
towards 10kHz, the latter part somewhat exposed 
relative to the adjacent areas. Reasonable 
correlation was obtained on the Neumann head, 
though a bass hump was indicated at 60Hz and the 
shape was somewhat altered in the 750Hz to 8kHz 
range. 

Auditioning ranked this model highly with some 
pane lists putting it above all others by virtue of its 
spacious, coherent and ambient 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 felt that the Sigmas represented a 

significant advance in headphone design,and while 
they should be auditioned before purchase, they are 
nonetheless recommended. 

Update 
-

A new energiser, the SAD? at £69, is now 
recommended for both these 'phones and the 
Lambdas. 

GENERAL DATA 
Frequency response 100Hz-5kHz, rei. 500Hz 

(deviation from mean curve) . . .... , , ... +4d8, -9dB 
Frequency response overall within ±5dB, 

(deviation from mean curve). . .. 2 8Hz to 2kHz 
Impedance ....... (I 0 ohms m in) 18 ohms 
Sensitivity for 2.83V (via 330 ohms for Jack) at 

500Hz; (equivalenlto I wau/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 qualily.. . . . . . . . . . . . . . . . .......... very good 
Price. (lypical. in c. V AT) £250 when lested. now f281 wilh new SRD 
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Yamaha HP3 
Natural Sound S-ystems Ltd, ·Greycaine Road, Watford, Herts WD2 4SB 
Tel (0923) 36740 

This inexpensive headphone was heavier than it 
looked, and in comparison with the HPJ/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 

less extension while the treble was not quite so 
airy. 

The HPJs 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-5kHz, rei SOOH1: 

(deviation from mean curve). . +2dB. -4d8 
Frequency response overall within ±5d8 

(deviation from mean curve) .. 2 0Hz to 10kHz 
.150 ohms Impedance. 

Sensitivity for 2.8JV (via 330 ohms for Jack} at 
500Hz: (equivalent to I watl/8 ohms). 

Connection and lead length . 
Weight and comfort 
Type . 
Sound insulation 
Loudness. 
Subjective quality. 
Price (typical, inc VAT). 

IOl dBJ;n/97dBA 
. .. jack. 2.4m 

.. 170g. average 
. magnetic film. supra-auraL semi-open 

. fair 
good 

. ........... above average 
. . £17 

worthwhile despite the slightly higher cost The 
J HP series of headphones are all well made and llldB 

fin
_
ished, and use fl-at film diaphragms with

_ 
spiral J 

b. I I 1 ....d � co1ls 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 HP 1, notably in its flat bass and mid 
frequency range, with a suggestion of excess 
around I kHz and then a smooth resonance-free 
but depressed treble. The result was equivalent to a 
'-3' or so of treble cut setting on an amplifier tone 
control, and may therefore be corrected if so 
desired. 

Frequency response IEC artificial ear, 'ideal' envelope dashed 

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 

�.··.·· 
10 HI 50 

�.,. -,· --,- ·--r--· ,-

100 100 500 lk 1k 5I< 10k 

Frequency response real ear, 'ideal' envelope dashed 

.1·. 
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Yamaha HPl 
Natural Sound Systems Ltd, Greycaine Road, Watford, Herts WD2 4SB 
Tel (0923) 36740 

The HP1 headphones were introduced several 
years ago now, quite some time before the 
success of the current breed of open light· 
weight models, and in their time they set a new 
standard for smoothness, bass coloration, 
comfort and visual design. Strongly recom
mended in previous issues, the HP1 has been 
fully re-tested this time round, for it is always 
instructive to re-evaluate earlier trend-setters 
in the light of new developments. 

Still rated as 'fairly good' on comfort, the 
HP1's 250g weight nonetheless seemed a little 
heavy now. The drive unit principle used is 
orthodynamic - the magnetically-driven thin
film diaphragm resembles that of an 
electrostatic although not driven by 
electrostatic forces. The earpads are supra
aural and semi-open, with some isolation of 
external sounds and only moderate sound 

designs. The characteristic was generally very 
smooth, the whole treble region 1.5-15kHz was 
depressed by up to 5-SdB. 

On audition for this issue the HP1 
nonetheless still managed to attain an 'above 
average' rating - sufficient to earn it a 
recommendation, but no longer meriting Best 
Buy status. The midrange could sound oppres
sive with a thickened quality, but the treble 
was smooth and detailed, if depressed. On the 
whole the HP1 provided good stereo, with the 
bass particularly clean and well extended. 

GENERAL DATA 
Frequency response 100Hz- 5kHz, rei. 500Hz 

(deviation from mean curve) . . . . . . . . . . . . . . . .  + 2dB, - 6dB 
Frequency response overall wlthin±5dB 

(deviation from mean curve) ................ 20Hz to 8kHz 
Impedance .................................... 140 ohms 
Sensitivity for 2.63V (via 330 ohms for jack) at 

500Hz; (equivalent to 1 watt/8 ohms) ....... 102dBiin/96dBA 
Connection and lead length ................ Smm jack, 2.5m 
Weight and comfort.. . . .................. 2 50g, average 
Type ................. orthodynamic, supra-aural, semi-open 
Sound insulation .................................. some 
Loudness ......................................... good 
Subjective quality . . . . . . . . . • . . . . • . . . . • . . . . . .  above average 
Prlce(typical, Inc. VAT) . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  £37 

leakage from the capsules. _ 

Easy to drive, and possessing a 140ohm im- I 
pedance of great uniformity, the sensitivity Y'•' 
was high at 102dB. These phones can be driven 
to even dangerously high levels without 
distortion, and low-frequency power handling 
was particularly good - this is shown by the 
0.25% distortion recorded at 40Hz while by 
1kHz the figure had fallen well below 0.1%. 

The measured frequency response con
firmed our developing awareness of the tonal 
balance of this model, namely that it posses
sed a rather dull and depressed treble -
noticeably so by comparison with the latest 
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GLOSSARY 
ABR: Auxiliary bass radiator; a reflex type 
bass-loading for loudspeaker systems, 
which uses a speaker-like 'cone' without 
motor, instead of a port. 
AM: Amplitude modulated; see 'Medium 
Wave'. 
Acoustic breakthrough: Sound that gets 
into the turntable and hence the cartridge 
from the air and thereby creates a risk of 
acoustic feedback (see separate entry). 
Acoustic feedback: If any sound in the 
room can find its way through the body of 
the record deck to the cartridge stylus, 
then that sound will be reproduced from 
the loudspeakers, along with the wanted 
programme material. If too much of this 
sound from the loudspeakers is picked up 
by the cartridge in this way then a vicious 
circle of acoustic feedback will be created. 
Active: Speaker systems which contain 
electronic crossovers and where the drive 
units are connected directly to power 
amplifiers. 
Alignment protractor: A device used to 
minimise the lateral tracking error of a 
cartridge/arm combination. 
Amplitude: Size or magnitude; hence the 
amplitude/frequency response, known 
normally simply as the frequency 
response, which describes the relative 
loudness of the system at different 
frequencies with a constant input voltage. 
Anechoic: Without echo; a special room or 
'chamber' with thick sound absorbing 
materials on all surfaces to prevent 
reflections. 
Arm mass: More accurately called effective 
arm mass, because it is not the weight of 
the arm on a pair of scales. lt is the mass of 
the arm and cartridge combination that 
appears to be concentrated at, and thus 
felt by, the stylus tip which is tracking a 
record groove. There is nothing inherently 
good or bad about arms with light or heavy 
effective mass; what matters is the manner 
and choice of their combination with 
cartridges of different compliance and the 
low frequency resonance produced by 
such combination. 
Azimuth: With reference to tape and 
cassette recorders, the alignment of head 
gap to tape path. 
Balance: 1) The overall relative loudness 
perceived at different frequencies (eg bass, 
treble) 2) the accuracy of the match 
between the two channels of a stereo 
transducer (eg cartridge or headphone). 
Bandwidth: A range of frequencies with 
presumed d·efined upper and lower limits. 
Bass: Lower part of the frequency 
spectrum, typically below 150Hz. 
Belt drive: The motor has its rotational 
speed geared down to the required platter 
speed (33 v, rpm for LP discs) by a rubber or 
similar resilient belt which runs round a 
small pulley on the motor shaft and a large 
pulley attached to or part of the platter. 
Bextrene: A plastics material frequently 
used for bass and midrange cones. 
Bias: (turntable/arms) Because the 
cartridge on a pivotal arm is being drawn 
across the record surface by the stylus 
tracking at an angle offset from the pivots, 
groove friction produces an imbalance of 

lateral force. Bias is the application of a 
compensatory lateral force acting in the 
opposite direction. 
Bias: (tape) This refers to a high frequency 
current passing through the record head 
which allows the audio current also 
passing through the head to produce 
reasonably linear magnetisation of the 

tape at all levels permitted by the 
combination of each machine with the 
tape. The lowest level of bias is required for 
ferric cassettes, a slightly higher one for 
ferrichrome, an even higher one for chrome 
or pseudochrome, and the highest for 
metal. 
Binaural: Closed system recording/replay 
technique using headphones and 'dummy 
head' microphones. 
Bituminous damping: A cabinet damping 
technique whereby heavy impregnated felt 
pads are attached to the internal cabinet 
surfaces. 
Bottoming: The stylus scraping on the 
distorted rounded bottom of the groove 
due to incorrect stylus geometry. 
Cantilever: The thin rod or tube that 
connects the stylus to the armature and 
hence that cartridge body. 
Capacitance: An element of electrical 
impedance that is particularly important 
when matching pickup cartridge, arm leads 
and amplifier input characteristics to 
achieve a flat frequency response from 
discs. 
Clipping: This is reached when a circuit is 
overloaded and overdriven, resulting in bad 
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  
unpleasant effects. 
Coloration: A general term used to 
describe the audible effects of distortions, 
particularly in loudspeakers and record 
players. These are usually caused by 
frequency response irregularities 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  
interdependent components t o  achieve 
optimum system performance; notably 
arm/cartridge mass/compliance matching, 
cartridge electrical loading, or headphone 
compatibility with amplifiers. 
Compliance: A measure of the springiness 
of the cantilever/armature seen from the 
stylus, expressed in compliance units (cu), 
where 1 cu = 10-s cm/dyne. 
Crossover: An electrical circuit which uses 
combinations of inductors, capacitors and 
resistors to divide the signal from the 
power amp into the required frequency 
bands and with any necessary equalisation 
for feeding to the individual drive-units of 
the speaker system. 
Crosstalk: The leakage from one channel to 
the other in a two channel stereo system. 
Cutter: Mechanism used to cut recorded 
signal onto lacquer master; consists of 
turntable, lathe, cutting head, cutting and 
servo amps. 
DIN: German standards body, responsible 
amongst other things for a popular range 
of s t a n d a r d  p l u g s  a n d  s o c k e t  
specifications. 
D a m p i n g :  A m e a n s  of c o n t r o l l i n g  
resonances b y  means o f  a resistive 
medium (electrical,  mechanical,  or 
acoustic depending on situation). 
Decibel (dB): A logarithmic unit that is con
venient for expressing ratios that span a 
wide range on a linear scale. For simplicity 
it can be regarded as a measure of relative 
loudness. 
Direct drive: This type of turntable motor 
has one moving part, the platter/centre 
spindle. The other part of the motor is fixed 
to the chassis or plinth. 
Distortion: Literally this can mean any 
deviation from the original, but usually 
r ef e r s  to h a r m o n i c  r a t h e r  t h a n  
intermodulation distortions when not 
specified. 
Dolby processing and deprocessing: This 

refers to changes introduced in recording 
and playback in order to achieve noise 
reduction. 
Doping:  A t e c h i q u e  i n v o l v i n g  t h e  
application o f  damping t o  a loudspeaker 
driver cone in order to assist in controlling 
resonances. 
Downforce: The weight, measured at the 
stylus, which holds it down in the groove. 
Drive unit (Driver): The term used to 
distinguish the loudspeaker unit itself, be it 
bass, midrange, treble or fullrange in 
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 which combines drive 
units, cabinet and crossover into a total 
design. 
Dropouts: Momentary reductions of 
programme level due to inadequate 
head/tape contact caused by oxide 
particles shedding off the tape onto the 
head gap, or inadequacies in tape 
transport or tape. 
Dynamic range: The ratio in dBs 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  
successfully recorded and the loudest 
which can be accepted without serious 
distortion on an average programme. 
Effective mass: The inertia, or mass
controlled resistance to movement, of a 
device, particularly important with regard 
to tonearms. 
Efficiency: The amount of acoustic power 
delivered for a given electrical input power. 
Electret: Effectively a permanently charged 
capacitor, it is used as the transducing 
element in certain cartridges and 
headphones. 
Electrostatic: A principle employed in 
some headphone transducers using static 
electricity effects to set up a polarising 
f i e l d  w i t h i n  w h i c h  t h e  modulated 
transducer medium moves. 
Elliptical stylus: A specially shaped stylus 
profile that makes the 'plan view' radius 
along the length of the groove smaller than 
the 'elevation view' contact radius viewed 
from the front. 
Equalisation: (general) The deliberate 
modification of frequency response, 
usually in response to some engineering 
limitation or deficiency. 
Equalisation: (tape) This refers to the 
necessary change in frequency response 
required of an amplifier so that an overall 
flat frequency response is obtained from a 
tape medium. Equalisation is required both 
on record and replay. Any tape recorded on 
a good cassette recorder should have the 
same inherent response when played back 
on another correctly set up machine, since 
all playback equalisations should have 
been standardised. These standards are 
normally specified by the time constants of 
the circuits involved, eg 701's or 1201's (see 
'Microseconds'). 
FM: Frequency modulated; often used to 
describe radio transmissions of high 
fidelity potential. 
Farad: Measure of capacitance. 
Ferrite rod: A short rod type aerial used for 
AM reception; may be fitted internally or 
externally to tuner or receiver. 
Ferro-fluid: A magnetic fluid which is 
introduced into the voice-coil gap to 
provide damping and/or improved cooling. 
Filter: A circuit (normally) used to restrict 
the bandwidth of a system; may be fixed or 
switchable. 
Frequency range or spectrum: Can refer to 
any particular group of frequencies, but 
commonly applied to the audible band 
from 20 to 20,000 cycles per second (Hz), 
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The review is by 
Martin Colloms 
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'f IS v1sua y attractive amp 1 1er, 1 
well built and quality control tested 
in production, could be best buy 
material. 
It offers a clean musical sound with 
a good performance standard, 
while the technical results were 
most promising. It was also 
generous as regards power and 
tolerant of adverse loading. 
However, as the P35 was available 
only in prototype form at the time 
of writing, I must give it only a 
reserved recommendation. 
NOTE: Fortunately, we were able 
to test a production sample just as 
we went to press and thus 
confirming the best buy rating for 
this model. ' '

The choice is yours! 
The fill amplifier, by Cambridge Audio.

Acoustic Research Ltd 
High Street, 

Houghton Regis, 
Bedfordshire LUS SQJ. 



GLOSSARY 
extending from the deepest bass to the 
highest audible harmonics. 
Frequency response: The variation in 
output over a frequency range, particularly 
of a transducer; can be expressed as a 
range with decibel limits, or depicted 
graphically. 
Hz (Hertz): 1 Hz = 1 cycle per second and is 
a measure of frequency which corresponds 
to musical pitch (the higher the frequency 
the higher the pitch.) 
HF: High frequency. 
Harmonic: Harmonics are the whole 
number multiples of a base frequency 
called the fundamental. 
Harmonic distortion: The addition of 
unwanted harmonics to a signal. 
Hum: A low frequency interfering sound 
produced by break-through or interference 
from mains wiring or circuitry. 
IHF: American Institute of High Fidelity, an 
important standards body. 
IEC: An international standards body. 
Impedance: Measure of resistance (and 
reactance) in alternating (ie audio) signals; 
this is of some importance in the compati
bility of both cartridges and headphones 
with amplifiers. For convenience's sake is 
measured in ohms. 
Integration: Used to describe the success 
with which the output from two drive units 
�ombine to give smooth output through the 
crossover region. 
lntermodualtion (IM): A form of distortion 
arising from two or more signals producing 
non-harmonic signals that correspond to 
the sum or difference of the two 
frequencies. 
Kilo (k): prefix meaning one thousand. 
LED: Light Emitting Diode; an indicator 
light. 
LF: Low frequency. 
Lateral friction: The resistance to 
movement of an arm and cartridge 
combination in the horizontal plane (ie 
across a record), caused by friction in its 
bearings. _ 

Linear: A transducer that produces an 
output that exactly portrays its input over 
the required operating range is described 
as linear, and is hence distortion free. 
Hence also nonlinearities (distortions). 
Line-contact: A special stylus profile that 
extends the ellipse, increasing contact 
length up and down the sides of the 
groove. 
Load or loading: The impedance (including 
resistive and reactive components, ie 
ohms, mH, ·pF) seen by one component 
looking back to its interconnected 
component; of importance in compatibility 
of cartridge/amp, and amplheadphone. 
'Loudness': An equalisation circuit fre
quency switchable on amplifiers which is 
designed to compensate for presumed 
hearing characteristics at low listening 
levels by boosting bass and treble. 
MOL: Maximum operanng ievel of tape 
normally referring to 5% distortion of 
315Hz or 3.15kHz. 
Medium wave: An AM transmission band 
incapable of high fidelity signals. 
Micro· {i.l): Prefix for units meaning one 
millionth of. 
Microseconds (!;s): The time constant of a 
resistor capacitor combination involving a 
frequency reponse change (equalisation). 
Midrange, Midband: The central part of the 
audible frequency range where the ear is 
most sensitive. 

· 

Milli· (m): Prefix for units meaning one 
thousandth of. 

Modulation: The audio signal is 'stored' by 
means of modulations within a medium, eg 
the 'wiggles' in the groove of a plastic disc, 
or the magnetic coding on a tape. 
Modulation noise: An additional noise 
added to tape noise, which increases with 
the degree of modulation of the tape, 
caused by the properties of the magnetic 
coating. This noise has most of its energy 
near the modulation frequency (causatory 
tone). 
Moving-coil: A transducer (eg cartridge or 
headphone) where the signal is generated 
by the movement of a coil within a 
magnetic field. 
Moving magnet: The most common form of 
cartridge transduction, where the magnet 
moves while the coils are held relatively 
stationary. 
Multiplex filter (MPX): A circuit which 
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  a t  
supersonic frequencies to decrease 
interference encountered with the output 
from some stereo FM tuners. 
Nano (n): Prefix meaning a thousandth of a 
millionth of. 
Noise: Random unwanted low level signals. 
Noise modulation: An unwelcome breath· 
ing effect that can be heard on some 
programme material, produced by poor 
noise reduction systems, or circuits. 
Octave: Two-to-one ratio of pitch or 
frequency. 
Offset angle: The angle measured between 
the centre line of the pickup cartridge and 
the line which joins stylus and arm pivot 
point. 
Ohm: Unit of electrical impedance (in
cluding reactance) or resistance; also 
kohm, where 1 kohm = 1,000 ohms. 
Overhang: The extent to which the 
cartridge stylus extends beyond the centre 
of the platter is critical, and controlled by 
fore and aft adjustment of the cartridge on 
the arm. 
Passive: The most common type of system, 
where drivers and crossover are driven 
from a single power amplifier. 
Peak recording level: A level above which 
distortion becomes apparent. Th1s 
distortion is introduced 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  
saturation, and thus will accept n o  more 
level. 
Phono:  The 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  in a u d i o  
components. 
Pico (p): Prefix meaning one millionth of a 
millionth of. 
Port: An opening in a cabinet which is 
tuned to characteristics of the bass driver 
and the enclosure volume to provide reflex 
type bass-loading. . . 
Power amplifier: The part of an ampllf1er 
that p r o v i d e s  p o w e r  to drive t h e  
loudspeakers; usually integrated, i t  is 
sometimes a separate component. 
Pre-amplifier: The part of an amplifier that 
accepts the input signals, sorts them, 
applies any necessary equalisation, and 
then passes the signal to the (normally 
integral) power amplifiers. 
Presence: A quality of forwardness or im· 
mediacy in a sound balance, generally re
lated to an upper-middle frequency 
response boost. 
Print-through: A pre· or post-echo of a loud 
signal created by magnetisation occuring 
from one layer to adjacent layer after the 
tape has spooled or been recorded. 
Q: A measure of the magnitude and shape 
of a resonance; the higher the Q, the 

sharper and more severe in amplitude the 
resonance. 
Reflex: A system of bass loading (using 
port or ABR) which offers improved 

:efficiency and bass power handling at the 
expense of subsonic control compared to a 
sealed box. 
Rumble: The low or medium frequency 
sound produced mechanically by any 
moving parts in a turntable, mainly the 
motor and platter bearings. 
Sensitivity: The volume of sound output for 
a specific electrical voltage input. 
Separation: As between the two channels 
of a stereo pickup; see crosstalk. 
Shibata: A special stylus extending the 
elliptical to a 'line-contact' type of profile. 
Side-thrust: A force acting on cartridges in 
pivoted (ie not parallel tracking) arms, due 
to the stylus/vinyl 'friction' acting along the 
line of the offset angle; hence bias or side
thrust compensation. 
Signal-to-noise, signal/noise, S/N: The dif· 
ference in total output when an applied 
signal is removed. 
Stylus: The specially shaped piece of 
diamond in contact with the groove and 
connected to the cantilever. 
Subsonic: Below the audible range, ie 
below 20Hz. 
Square wave: A signal which consists of a 
fundamental plus a (theoretically infinite) 
series of odd (3rd, 5th etc) harmonics in a 
precise phase and amplitude relationship. 
lt is useful for examining transient 
performance, symmetry, resonance control 
and 'ringing'. 
THD: Total harmonic distortion. 
Tracing: The following of the groove modu· 
lations by the stylus; hence for example 
tracing distortion, caused by the inability 
of a spherical stylus to trace the high 
frequency inner grooves on a disc. 
Trackability: The ability of the cartridge to 
cope with large amplitude modulations (or 
of the arm and cartridge to follow the 
groove itself properly). 
Tracking error: The discrepancy between 
the truly tangential angle at which a record 
is cut and the slightly off-tangential angle 
at which it is tracked by a stylus on a 
pivoted arm during some parts of the arm's 
travel. 
Transient: Signal of very short duration. 
T r a n s m i s s i o n  l i n e :  Co m p l e x  i n  
construction and hence fairly uncommon, 
this bass-loading technique has much in 
common with reflexing. 
Treble: Upper part of frequency spectrum, 
typically above about 3kHz. 
Tweeter: A small drive unit designed to 
operate over the high frequency range. 
Ultrasonic: Frequencies above audibility, ie 
greater than 20kHz; also supersonic. 
Vertical tracking angle (VTA): The angle at 
which the plane of motion of the stylus is 
set with respect to the vertical when 
'viewed from a side elevation of the 
cartridge. Should match the 20° cutter 
standard. 
Weighting: A factor or function that is 
applied to a measurement to increase its 
relevance and usefulness; eg the weighting 
curves applied to headphone frequency 
response measurements to take account 
of head, ear, and other related effects. 
Woofer: A drive unit that operates over the 
bass portion of the audio range. 
Wow and Flutter: Low and high frequency 
pitch variations (from poor tape transport 
of turntable platters with speed drift). 
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hen you're 
looking for the 

book come to the ry 
We have the complete selection of all current 
Hi-Fi Choice editions available at our Back 
Issues Centre in the West End of London of 
London, just half a minute's walk from Oxford 
Street (close to Tottenham Court Road tube). 
Of course, you could order them from our 
excellent mail order service, using the coupon 
on page 70, but by visiting in person you save on 
postage costs. The Back Issues Centre also often 
has back numbers of Hi-Fi Choice on sale which 
we cannot offer through the mail order service 
because of shortage of stock. Our receptionists 
will also be happy to sell you a set of binders or 
take your subscription. Drop by next time 
you're in the West End. We're open Monday to 
Friday, lOam to6pm, Saturday !lam to6pm. 
The address is 14 Rathbone Place, London Wl 
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I no better way of protecting your valuable copies 
I of Hi-Fi Choice than in our special binder.

Please rush me_Hi-Fi Choice Binders at £3.50 each. I Designed to contain six volumes, the binder 
Overseas orders add 60p (sea) or£ 1.00 (airmail) per order I will not only look good on your bookshelf, it

I will also safeguard your copies. Yet it will still 
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PRODUCT INDEX 
Digital recording adaptors Electrocompaniet Preampliwire/ Spendor SP1 (£483) 169 

Ampliwire 11 (£785/£785) 98 Tannoy Mercury (BB) (£125) 170 
Sansui PC·X1 23 Hafler DH 11 0/DH220 (£360/£420) Wharfedale Laser 90 (£90) 171 
Sony PCM·F1 25 99 Wharfedale TSR1 08.2 (£180) 172 
Sony PCM-701 ES 26 Harman Kardon PM640 (£169) 100 Yamaha NS1 000 (£725) 173 

Harman Kardon PM650 (£240) 101 
Turntables and tonearms Krell KSA-50 (power) (£ 1 250) 102 Cassette decks 

Luxman L230 (£193) 103 
Alphason HR1 OOS (£285) 34 Luxman L430 (£340) 104 Aiwa AD·F660 (BB) (£230) 180 
Ariston RD80SL (t/t) (£180) 35 Meridian MCA-1 (£375) 105 Aiwa AD·F770 (BB) (£280) 181 
Audio Technica AT1120 (£110) 36 Mission 778 (BB) (£229) 106 Akai CS·F14 (£1 00) 182 
Beogram 8002 (t/t) (£395) 37 Mission 777BU (power) (£750) 107 Akai HX-3 (BB)(£ 1 00) 183 
Dual CS505·1 (t/t) (£90) 39 Musical Fidelity Preamp/Dr Akai GX·R6 (£170) 184 
Dunlop Systemdek 11 (t/t) (£115) 40 Thomas (£241/£590) 110 Beocord 8004 (£395) 185 
Dunlop Systemdek Ill (t/t) (£299) 41 MYST G·Ohm, TMA3 (£440,£249) 111 Boecord 9000 (£650) 186 
Helius (£150) 42 Musical Fidelity Preamp/Dr Denon DR·M2 (BB) (£200) 187 
Helius Orion (£425) 43 Thomas (£241/£590) 112 Dual C844 (BB) (£325) 188 
Heybrook TI2 (t/t) (£235) 44 MYST G·Ohm, TMA3 (£440,£249) 113 Hitachi DE-44 (£125) 189 
Linn Sondek LP12 (t/t) (£374 45 NAD 3020A (£ 11 9) 114 Hitachi D·22))M (BB) (£350) 190 
Linn Basik LV· X (£74) 47 Naim NAIT (BB) (£180) 115 JVC KD.V22 (BB) (£80) 191 
Linn lttok LVII (£253) 50 Naim NAC32/NAP250 Marantz SD-320 (£95) 192 
Logic DM101 (t/t) (£379) 51 (£340/£780) 116 NAD 6050C (BB) (£159) 193 
Lux PD370 (t/t) (£260) 52 Nytech CA202 (£ 1 25) 117 Nakamich ZX7 (£660) 196 
Lux PD300 (tit) (£375) 53 Onkyo A22 (BB) (£90) 118 Nakamichi ZX9 (£800) 197 
Michell Focus One (t/t) (£ 135) 54 PS Audio IV TwoC (£569/£411) 119 Nakamichi Dragon(£ 11 00) 198 
Pink Triangle (t/t) (£398) 55 Quantum lA 1 00 (£ 119) 120 Revox B71 OMkll (£1000) 199 
Rega Planar 3 56 Rotel RA-820 (BB) (£80) 121 Sansui D·W9 (£219) 200 
SME Series Ill, IllS (£120,£90) 58 Rotel RA-870 and RB-870 (BB) Sony TC·FX44 (BB)(£ 1 09) 201 
STD 305(M) (t/t) (£170) 59 (£220) 122 Sony WM·D6 (£200) 202 
Technics SL7 (t/t) (£219) SLDLI Sansui AU·D1 01 (£99) 123 Sony TC·K555 (BB) (£249) 203 
(t/t) (£179) SLQLI (t/t) (£219) 60 Sondex S230 (BB)(£ 179) 124 Sony TC·FX1 010 (BB) (£360) 204 
Thorens TD16611 (t/t) (£115) 63 Sugden C128/P128 Technics RSM216 (£89) 205 
Thorens TD147 (t/t) (£240) 64 (£275/£385) 125 Technics M245X (£200) 206 
Walker CJ55 (t/t) (£149) 65 Yamaha A300 (BB) (£90) 126 Tuners 
Zeta (£399) 66 

Loudspeakers Denon TU750 (£150) 212 
Cartridges Fisher FM-275 (BB)(£ 130) 212 

Acoustic Research AR48LS Harman Kardon TU61 0 (£139) 213 
ADC Phase 11 (BB) (£25) 72 (BB)(£219) 132 JVC TX·22L (BB) (£115) 213 
ADC Phase IV (BB) (£45) 72 Arcam One (£299) 133 Luxman T21 OL (BB) (£11 0) 214 
ADC MC1.5 (139) 73 Castle Clyde (BB) (£1 05) 134 Pioneer F90 (BB) (£220) 214 
A&R P77 (£40) 73 Castle Lincoln (£169) 135 Quad FM4 (BB) (£240) 215 
Audio Technica AT31 E (BB) (£56) 74 Castle Pembroke (£215) 136 Revox B261 (£897) 215 
Audio Technica AT33E (£140) 74 Celestion Ditton 1 00 (£80) 137 Sugden T28 (£172) 216 
Coral MC88E (£25) 75 Celestion Ditton 11 0 (£99) 138 
Denon 303 (£ 1 53) 75 Celestion SL6/SL600 Headphones 
Dynavector 20A/III (£135) 76 (£280/£649) 139 
Dynavector DV23R (£ 165) 76 Gale GS402 (£430) 140 Audio Technica 0.5 (£20) 220· 
Empire 200E (£ 18) 77 Good mans Mezzo (£ 130) 141 Audio Technica ATH7/8 (£79) 220 
Glanz M FG31 E (£30) 77 Harbeth HL 1 Ill (£343) 142 B&O U70 (£39) 221 
Gold ring G9201GC (BB) (£33) 78 Heybrook HB1 (BB) (£129) 143 JVC HP404 (£16) 221 
Gold ring G91 OIGC (BB) (£59) 78 Heybrook HB2 (£199) 146 Sennheiser HD40 (BB) (£15) 222 
Grado GT Super (£18) 79 IMF HPCM (£550) 147 Sennheiser H D41 0 (BB) (£20) 222 
Koetsu Black (5434) 79 JBL L 150a (£ 1350) 148 Sennheiser HD420 (BB) (£36) 223 
Linn Asak (£207) 80 Keesonic Kub (BB) (£89) 149 Sennheiser HD222 (£42) 223 
Mission 773HC (£ 149) 80 KEF Coda Ill (BB) (£99) 150 Sony MDR4T (£17) 224 
Nagaoka MP30 (BB) (£46) 81 Marantz LD30 (£99) 151 Sony MDR80T (£40) 224 
Ortofon VMS20EII (BB) (£34) 81 Meridian M2 (£899) 152 Stax Lambda (£224) 225 
Ortofon VMS30EII (BB) (£47) 82 Mission 70 (BB) (£89) 153 Stax Sigma (£281) 225 
Osawa OS60L (£99) 82 Mission 700S (£139) 154 Yamaha H P3 (£ 17) 226 
Pickering XV15/625E (£27) 83 Monitor Audio R252 (£99) 155 Yamaha HP1 (£37) 226 
Shure V15V (£160) 83 Monitor Audio R352 (BB) 
Supex SD901 S (£139) 84 (£150) 158 
Supex SD900EV Super(£145) 84 Mordaunt Short MS20 (BB) Please note: This index lists full reviews 
Tenorel TMC1 0 (BB) (£40) 85 (£98) 159 only - many other products in each 
Zenn MCZ-7 (£170) 85 Mordaunt Short Carnival 3 category are described in the introduc· 

(£138) 160 tory and summary review sections, 
Amplifiers Quad ESL-63 (£1200) 161 which cover additional models which 

Rogers LS7 (BB) (£288) 162 may be 'worth considering' or are of 
A&R Cambridge C200/SA200 Rogers Studio One (£397) 163 special interest. Cassette tape types 
(£275/£350) 92 Rotel RL91 5 (£200) 164 covered in this book are not listed here 
Audiolab 8000A (BB) (£250) 93 Sony SSG1 11 (£21 0) 165 -test findings and Recommendations 
Audio Research SP8 (pre) (£1400) 94 Spend or SA 1 (£234) 166 are to be found on page 209. (BB) indi· 
Burmester 785 (pre) (£800) 95 Spendor Prelude (BB) and SA2 cates Best Buy. All other products lis· 
Cambridge P35 (BB)(£ 189) 96 (£219,£296) 167 ted above have been rated as 'Re· 
Creek 4040 (£115) 97 Spendor BC1 (£379) 168 commencjed'. 
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