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Do you recognise the problem? Mozart’s 
Horn Concerto turned into Mozarts Foghorn 
Concerto by even the more expensive tape 
decks, when the trebles become misty, and the 
basses blurred?

Its the cassette that’s taking the shine out 
of the music, not the deck.

The fact is, until Sony’s new Metallic tapes, 

If your tape deck sounds like this, 
eject the cassette.

there hasn’t been a cassette as sensitive as the 
most sensitive players.

True, in early 1979 a couple of manu
facturers launched their own metal tapes. But it 
seems they dropped a clanger.

Within months one was said to be 
withdrawing his product from the market, and 
another to have hastily brought forward a 
major redevelopment programme.

Recent reviews inthe hi-fi press suggest 
that this extra attention to detail has been more 
than worthwhile.

Since a poorly constructed cassette 
allows wow and flutter to sabotage the music 
it plays, Sony redesigned the mechanical parts 
of all the cassettes in their range.

The result, their unique SP mechanism. 
11 works like this.

Adopting the 
same engineering 
principle which keeps 
a High Speed Train on 
the tracks at 125 mph, 
the hubs of every 
cassette have a deep 
groove running around 
their circumference.

The parallel ribs 
moulded onto the poly
ester inner liner slot 
into this, and prevent 
wobble, sticking and 
jamming.

Sony tapes are 
tested for their heat
resistance in an oven 
hot enough to bake a 
loaf of bread, and then 
run for 2000 km to 
make certain they are 

vibration-proof. The point being, every Sony 
cassette is a better made cassette, whether it's 
the inexpensive CHF or the new Metallic tape.

And that means better performance.
Unlike some of their competitors, Sony 

tapes are here to stay.
Sony tape. Remarkably close tc original 

sound. SON"Y;
Sony, on the other hand, took the pains to 

get their Metallic tapes right first time.
To improve retentivity and tape-to-head 

contact they wanted each and every micro
scopic needle-shaped metal particle to lie flush 
beside the one next to it, herringbonefashion.
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HOW TO USE THIS BOOK

This is the most complex Hi-Fi Choice yet in 
terms of the n^ber of distinct but related 
sections. In response to a number of requests, we 
have included, albeit cursorily, a section on reel- 
to-reel recorders, and this is accompanied by an 
appropriate examination of open-reel tapes. 
Hopefully this has not been at the expense of our 
traditional detailed examination of the cassette 
deck and tape market, but will add extra 
perspective to the role of the cassette medium in 
recording in general.

However the book remains strongly oriented 
towards the cassette user, and we make no 
apology for the fact. No attempt has been made to 
put together lengthy introduction material devoted 
to the reel-to-reel section, because frankly these 
machines are rarely considered by the complete 
novice. The Consumer Introduction continues as 
a guide to thecassette medium for the complete 
newcomer, though of course much of the material 
is relevant to open-reel machines.

Supplementing the Consumer Introduction is a 
special Comparison section which examines the 
pros and cons of the cassette and open-reel 
formats, showing quite clearly why the reel-to-reel 
market remains strong amongst enthusiasts 
despite the phenomenal growth in high 
performance cassette use over the past decade or 
so. The reader who is prepared to examine his 
own requirements in recording media should thus 
be able to determine which format best suits his 
needs.

The Technical Introduction assumes rather 
greater technical knowledge, and seeks to explain 
the procedures undertaken during the tests and the 
reasons behind them. Although a measure of 
jargon is unavoidable here, there is still much 
advice therein that is easily understood; indeed 
Mr McKenzie covers the ground so widely and 
with such an approachable style that the 
Consumer Introduction had to be kept short to 
avoid excessive duplication.

For the Reviews themselves we have separated 
the two formats, with the cassette machines 
appearing first in manufacturer's alphabetic order, 
followed by the reel-to-reel machines similarly 
arranged. Each review follows our normal 
presentation with photographs, general descriptive 
text, plus tabulated and graphic data.

Please note that some of the cassette machine 
reviews have been reprinted from the previous 
issues, where a machine continues to be available 

(an al to rare occurance from the consumer's 
point of view, unfortunately). These reviews are 
carried out to the same fundamental criteria, but 
naturally our analytical techniques have been 
refined somewhat in the interim, so strict 
comparison between old and new may not be 
completely reliable.

The reviews are followed by our traditional 
summary sections: the Conclusions summarise 
some of the overall findings of the project from a 
general point of view — how performance 
standards have changed over the past year or so, 
for example. The Best Buys and Recommenda
tions section discusses those machines which 
appear to be particularly meritorious at different 
price levels, pointing out their relative strengths 
and weaknesses. The Overall Comparison Chart 
is a further attempt to summarise the findings on 
the different machines, this time presented in 
tabular form for ease of comparison. As usual, the 
reader is adjured not merely to base decisions on a 
scan of these summaries, but to refer to the full 
reviews where the results are placed in a more 
meaningful context. Nevertheless these sections 
provide a useful guide to those wishing for 
example to compile a shortlist of suitable 
machines to meet his/her specific requirements.

Following the 'machine' sections of the book 
are those that deal with the 'software', ie the tapes 
themselves. The Cassette Tape section, for 
example, breaks the available types down into five 
groups within which similar properties are shared, 
so that the user can relate his. experience of a 
particular machine to the variations between tape 
types, and thus choose the most suitable and 
economical brands for his requirements. Up to 
date information on most of the^ commonly 
available tapes is provided both in descriptive and 
tabular formats. Finally, a Glossary is provided at 
the back of the book to help with the unavoidable 
jargon.
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EDITORIAL INTRODUCTION
This is now the fifth time that Hi-Fi Choice has 
examined Cassette Decks and Tapes (a blanket 
title which we use to cover virtually all forms of 
home audio recording). in the early days we had 
pretensions to covering all available models, 
though sadly events have overtaken us, and there 
are now far too many models changing far too 
rapidly for any publication to test and do them all 
justice. As before, we have adopted a screening 
procedure, whereby all models received (about50) 
are carefully auditioned, and the real 'duffers' 
dropped immediately. This rejection is often the 
result of severe misalignment, though in some 
cases more serious problems were encountered, 
and in some instances it was merely that our 
delivery dates were not met! (Where possible we 
try to obtain a second sample if a machine proves 
troublesome, though for administrative reasons 
this is not always accomplished: an improved 
second sample can, but by no means necessarily, 
prevent rejection.)

Those who consider that we are becoming'soft' 
in recommending some 19 out of the 34 new 
cassette decks tested should bear in mind that it is 
really 19 out of 50 odd, and also that the 
recommendations are now achieving significantly 
higher standards than they did in even the last 
issue, never mind its predecessors! Indeed I firmly 
believe that the major hi-fi manufacturers deserve 
congratulations for the impressive history of im- 
provement-without-inflation in the cassette deck 
market However, some admonishment is also 
perhaps due over the implication from this latest 
project that quality control standards are under 
some strain; frankly, as in our last Turntables and 
Tonearms project, the reject rate was much too 
high, which is damaging to credibility.

If the development rate of cassette decks has 
been rapid in the past, the future holds even more 
enticing prospects to lure the purchaser, and one 
must face the fact that rapid obsolescence is 
inevitable, even though value for money has never 
been better. Despite the promises of Dolby C and 
domestic digital audio via the family videocassette 
recorder, the fact remains that a modern cassette 
deck is more than adequate for many of its 
purposes, and is frequently as good as the sources 
with which it is used. (One could perhaps argue 
that money invested in an essentially plagiarist 
medium might have been better directed at improv
ing the prime components in the hi-fi system, but 
that would be to open another can of worms 
entirely.)

It is a perrenial source of worry to me that people 
take our Recommended and Best Buy categories 
much too seriously - indeed one can watch in
dividuals scanning an issue at one of our stands at a 
hi-fi show, and see their faces drop if 'their' 
machine doesn't have the magic corner flash! Yes 
we do go to a great deal of trouble to ensure that our 
recommended categories represent the 'cream of 
the crop', but even inclusion in the issue usually 
implies that a fairly reasonable performance 
standard has been achieved, and the reader should 
be aware that our recommendations are based 
upon our decision about what is important in a 
cassette deck, not his own. I can imagine plenty of 
instances where a different set of priorities could 
result in a completely different selection. For 
example, those interested primarily in pop music 
and party-type levels might well prefer to accept 
the 'pumping' effects of the more dramatic noise 
reduction systems to achieve the extravagant 
signal-to-noise ratios that they offer. I am con
vinced that our advice is sound and will be very 
useful, but would also urge readers to interpret our 
findings in terms of their own requirements, and 
not to forget that it is their own taste, not ours, that 
they are trying to satisfy.

Remember also thaf our value judgements are 
based on the published prices, yet the market is so 
volatile that a'typical' price is rarely more than an 
educated guess. It turns out that the Philips model 
we assessed this time is virtually identical to the 
model examined in the last edition, though the 
price has been practically halved. We have printed 
both reviews, and the comparison is both interest
ing and shows encouraging consistency. Deciding 
which reviews to reprint is as difficult as assessing 
prices, so we have relied to some extent upon 
information from manufacturers concerning un
sold stock levels etc. Please bear with us here, as it 
is difficult to tell how long a machine will remain in 
the shops, and even harder to establish the sort of 
prices that will be asked for it The best bargains 
are often to be had amongst machines that are just 
being replaced, though purchasers should bear in 
mind that cassette decks are complicated things, 
and that one forsakes the established retailer with 
his experienced technical backup at one's peril.

Regular readers will note that we are being 
dragged helvetica-for-leather into the eighties in 
terms of layout adjustments, typeface changes etc. 
Any complaints should be directed at the Art 
Department, not editoriai who has washed his 
hands of such frivolities. Paul Messenger
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CONSUMER INTRODUCTION

Introduction
This section is intended to explain in simple 

everyday language the basics of the cassette 

medium. It is neither easy to describe an inter

linked system such as this in a sequential manner, 

because each part is dependant on the others, nor 

can one be rigorous without introducing jargon 

and technicalities, so there will be some overlap 

with and some gaps compared to the Technical 

Introduction and Conclusions. With the help of 

this section and the Glossary, even the completely 
uninitiated should be able to tackle the Technical 

Introduction, which is really essential to acquire a 

good idea of the ins and outs of cassette recording.

By now everyone must be familiar with the 

actual cassettes themselves. All based on the 

original Philips patent and license, there are a 

number of standard features that are best 

described by reference to a diagram (figl ). Not 

visible in the diagram are small removable plastic 

lugs on the back edge, which are sensed by a small 

probe inside the machine. If these are removed, as 

they are as a matter of course in pre-recorded 

Musicassettes, the 'record' function is 

immobilised, and there is no danger of accidental 

•erasure. If a lug has been removed, and it is later 

decided to re-record the cassette, a piece of 

adhesive tape across the gap is sufficient to re

store recording capability. Another lug/probe 

system is sometimes used to carry out the bias and 

equalisation switching required to use different 

tape types automatically, particularly on 

European decks. But tape technology changes and 

different requirements have made such switching 

permutations rather complex, so this is now 

normally accomplished manually on the 

machine's operating panel.

Turning now to the cassette deck, the word 

'deck' describes a machine designed primarily to 

be used in a hi-fi system, connected to an 

amplifier or receiver, and such machines do not 

include power amplifiers for driving loudspeakers. 

(The portable decks often include a modest amp 

and speaker for location monitoring and most 

decks supply adequate drive for a headphone 

socket.) The deck can be conveniently divided 

into four sections: the tape transport mechanics; 

the record, replay and Dolby electronics; the 

'interfacing' electronics for connecting the 

machine to other components; and the various 

features and facilities provided. Each of these 

areas will be examined in turn, albeit cursorily in 

this section; a more detailed examination is to be 

found in the Technical Introduction.

All the decks are assumed to be stereophonic, 

which means that each recording requires two 

separate channels of information. In the cassette 

system these are placed side by side and occupy 

less than half the width of the tape; when the 

cassette is turned over so that it runs back in the 

other direction, the remaining width of tape comes 

into contact with the heads and two more channels 

are recorded, so that each cassette can make a 

single stereo recording in each direction. Mono 

machines use a single mono head instead of the 

double stereo one, and can thus read a stereo tape 

and produce a mono signal from the two channels, 

while conversely the stereo head can read a mono 

tape giving identical output from each channel and 

hence a mono signal. This elegant mono/stereo 

compatibility of the medium has contributed in no 

small way towards making the system widely 

acceptable.

The development of the cassette
It was about the middle sixties when the first tape 

recorders based on the Philips Compact Cassette 

began to appear, and at the time few people could 

have anticipated the impact this system was going 

to have in the field of home entertainment. Tape 

recorders of the reel-to-reel variety had enjoyed 

good sales on the domestic market during the 

fifties, but the machines never achieved truly 

widespread acceptance because many of the 

operations, particularly tape threading, tended to 

be regarded as too complex by the uninitiated. 

The cost of unrecorded tapes was about the same 

as a disc of equivalent playing time (particularly 

when the advent of stereo doubled tape 

consumption), and the cost of the machines was 

much higher than for a record player of similar 

quality.

The idea of a cassette system was not new, 

indeed Grundig who were a household name for 

domestic reel-to-reel recorders in the fifties and 

sixties had attempted to launch a system similar to 

the now almost universal Compact Cassette some 

years previously. But the Philips became the 

international standard, for reasons to do with 

timing, marketing and the like. One key factor was 

that Philips took the bold step of offering other 

tape manufacturers the rights to produce hardware 

and software to the Compact Cassette standard 

without payment of any fees or royalties. So other
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contact us for further details.
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CONSUMER INTRODUCTION

tape and machine manufacturers had the oppor
tunity to enter a new market without feeling that 
they were doing Philips any favours or trading at a 
disadvantage.

Widespread availability of the software and 
large scale manufacture of cheap low-voltage 
machines for battery operation opened up a 
completely new market very quickly, paralleling 
the earlier growth pf the transistor radio, and 
becoming very much the alternative to this 
ubiquitous device — so much so that one of the 
biggest market growth areas is currently the 
combined radio/cassette recorder. Other 
important factors which were all part and parcel of 
the portability of the cassette system were its 
possibility for use as an alternative to the radio in 
a car, almost ousting the competing 8-track 
'continuous loop' system in the process, and its 
obvious superiority to the disc in all other portable 
situations. Under the title Musicassette, the pre
recorded cassette was paralleling the major disc 
releases, inspired by Philips involvement in the 
recorded music business, and people were already 
pronouncing the death of the disc and its 
replacement by this little scratch-proof plastic 
box.

Throughout this early development, the hi-fi 
world raised its collective eyebrows. This new 
standard had made two great sacrifices in the 
cause of compactness, namely reduced tape width 
and tape running speed, which marred the high 
frequency performance, increased the hiss levels 
unacceptably and severely restricted the dynamic 
range. But the standard was becoming so 
widespread that it was impossible to ignore: 
obvious advantages included the dramatically 
reduced tape costs compared to reel-to-reel, and 
people wanted to make good quality tapes at home 
for replay in their cars. All that was needed was a 
catalyst, which appeared in the form of an 
engineer named Ray Dolby. Dolby, by a clever 
piece of electronic jiggery-pokery succeeded in 
almost completely solving the problems of tape 
hiss at a stroke, and one of the main constraints on 
its hi-fi application was removed.

The typical hi-fi consumer proved to be as 
easily wooed by the seductive ease of the system 
as had his less pretentious compatriots some years 
previously, and despite various other technical 
weaknesses the cassette deck became a frequent 
addition to the hi-fi shopping list. Early machines 
with pretensions to high quality were the original 

Advent in the US and Nakamichi in Japan, but 
the transport mechanisms of these examples 
were crude and insufficiently stable. The Wollen- 
sak transport was then introduced by 3M and 
showed that many of these problems could be 
overcome, and the mechanism was and is still 
being used by Advent, the British company 
NEAL, and Wollensak themselves with varying 
degrees of success.

While many of the early machines had 
transport difficulties, another limiting factor was 
the tape itself, whose magnetic and mechanical 
performance was then far worse than one 
normally finds today. Indeed the improvements 
that have been made over the last eight years are 
nothing short of dramatic, and the stimulus 
provided by the 'impossible' task of achieving hi-fi 
performance from the tape itself has paid off 
handsomely. It is probably true to say that the 
improvements in . tapes alone have given more 
benefit than even the introduction of Dolby 
circuitry itself. In absolute terms the mechanical 
performance of the decks has not improved enor
mously from the standards set by Wollensak, but 
mechanisms of similar and better quality with less 
mechanical noise have become available at a far 
lower cost, while improved ergonomics, head 
technology and electronic circuitry have all played 
their part in bringing about significant overall 
improvements.

The best, and not necessarily the most 
expensive, of today's machines, when used with 
the right tapes, can give a level of performance 
that would satisfy the great majority of hi-fi users. 
Some purists will still shun the medium, and there 
are undoubtedly areas that remain for improve
ment, but recent history suggests these will be 
accomplished in time.
Tape recording basics
Tape recording is one of the two means commonly 
available for storing a musical performance, and 
one of the three different program sources 
available to the consumer (the other two being 
disc and radio broadcast). It is unique in 
combining these two functions in one domestic 
package. The process consists of passing 
'magnetic tape' across a record head that imposes 
a signal or coding of the programme upon the tape; 
this signal can be retrieved by passing the tape 
back across a replay heag (sometimes the same 
head with the appropriate switching circuitry) 
where the code generates a much smaller
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CONSUMER INTRODUCTION

Fig. 1. The compact cassette

Tape travelling L to R in a simple machine.

1. erase head slot

2. record/replay head slot

3. capstan/pinwheel drive.

(note inbuilt pressure pad)

Fig. 2. Typical Simple Cassette Deck

1. Mains on/off switch
2. Cassette bay
3. Record lever
4. Fast rewind lever
5. Play lever (with 'record' for recording
6. Stop lever
7. Fast forward lever
8. Pause lever
9. Bias switching

10. Equalisation switching

11. Microphone jack sockets
12. Headphone socket
13. Headphone level control
14. Record level control (dual ganged)
15. Replay level control (dual ganged)
16. Tape counter
17. Memory function
18. Record level meter
19. Peak level LED
20. Record mode indicator
21. Dolby mode indicator
22. Dolby on/off switch
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CONSUMER INTRODUCTION

electrical signal for amplification and replay.
The tape itself consists of a flexible plastics 

backing on which is deposited a carefully 
controlled coating of special metal-oxide particles. 
The chemical makeup of these particles endows 
them with magnetic properties, and small 
magnetic fields can be generated within them. In 
fact the tape coating consists of a myriad of these 
small magnetic fields, which are arranged hap
hazardly when no recording has been made. The 
recording and playback heads consist of coils 
wound on iron or other formers with a small gap 
across which the tape passes. When a signal is fed 
into the coil it generates a magnetic field in the 
gap, which changes according to the signal being 
applied. If a tape is dragged past the gap, this 
changing magnetic field is 'printed' on the 
particles in the tape. When at a later date the tape 
is again dragged across the gap, a (much smaller) 
signal is generated in the coils which should be a 
replica of the original, and this can then be 
amplified.

Some electronic considerations
So we have a system which can 'map' a signal 
onto a magnetic material, but this is only part of 
the way towards recording and playing back a 
music signal with any degree of fidelity. In order 
to map the information accurately, the system 
should respond with equal sensitivity to all the 
frequencies to which the human ear can respond 
(at the very least, and some engineers would claim 
subsonic information is also important). The 
system must also be able to respond accurately to 
changes in sound level, so that the loud stays loud, 
the soft soft and the crescendo crescends! In fact 

the human ear can hear frequencies between 
20Hz and 16kHz (the abbreviation Hz meaning 
cycles per second which corresponds to the pitch 
of the sound).

One other essential function for a tape recorder 
is to erase the tape that is about to be recorded, 
and this is accomplished by passing the tape over 
an erase head before it reaches the record head. 
This carries a signal that oscillates at a very high 
frequency with plenty of current and effectively 
jumbles up any previous magnetic code on the 
tape. A small proportion of this erase signal is fed 
to the record head and mixed with the signal being 
recorded to enable the tape to make a recording of 
reasonably low distortion. This is known as the 
bias current, and while it is needed to reduce 
distortion, it also partly erases the high frequency 
signals, so considerable electronic boost or 
equalisation has to be applied by the deck 
amplifiers at high frequencies on both record and 
replay (see Technical Introduction).

Matching with external equipment
To make any decision about compatibility 
between the cassette deck and the rest of a hi-fi 
system it is of course necessary to know the 
relevant parameters of the amplifier or receiver, 
namely the tape input sensitivity and impedance 
and tape output level and impedance. Sensitivities 
are normally quoted as a minimum while output 
levels tend to be quoted as a maximum, so the 
cassette deck should have a somewhat higher 
output than the amplifier's tape sensitivity, while 
the cassette deck's input should be slightly more 
sensitive (ie a lower figure) than the amplifier's 
tape output level. As a rule of thumb, when using

Typical track dimensions for domestic use in cassettes

Jo.6mm 

t0.3mm 
Jo.6mm 

to.7mm 

fo.6mm 

• 0.3mm 
lo.6mm
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Mon-Wedll -6 Thurs.Frill -7 • Satl0-5



CONSUMER INTRODUCTION
phono interconnections signals prefer to travel 
from a low to a high impedance. The German 
DIN standard is the opposite, so when using these 
sockets to interconnect, the signals will go from a 
very high to a substan ially lower impedance. It is 
fr^arikly not possible to explain this adequately 
wi hout getting the reader and writer angled up in 
technical erminology, so it is best to leave the 
explanations to the Technical lncroaucnon and 
hope hat this is sufficient to sa isfy the practical 
needs of the non-technical reader. The reviews 
also include details on the maximum acceptable 
input signal, known as the clipping point, which 
should not be exceeded by the amplifier source 
signal.

Most cassette decks and amplifiers contain both 
DIN and ‘phono' sockets for interconnecting 
equipment. These employ somewhat different 
standards, and it is always advisable to use one or 
the other type exclusively, and avoid situations 
where a phono output is connected to a DIN input 
or vice-versa. It is also a good general rule to use 
the input and output level controls on the cassette 
deck somewhere towards the middle of their 
operating ranges to avoid noise or clipping 
problems, so if there is a choice of input 
sensitivities, this may be the deciding factor.

Mechanical Considerations
If one is going to make a ‘magnetic model' of a 
piece of music by passing the tape across a 
recording head, and then ‘reconstitute' the music 
at a later date, it is obvious that the tape must be 
passed at exactly the same speed each time — an 
engineering impossibility. What happens in 
practice is that small variations exist that distort 
the signal to some extent, and these are usually 
known as wow, flutter and drift. A single note may 
thus suffer a slight change of pitch which can be 
detected as very long (drift) or short (wow) 
variations or ‘blurring' (flutter). The situation is 
often made worse (though not necessarily more 
detectable) when increasingly complex music 
signals are used, and as anyone with a strong 
interest in music will appreciate, it is the easily 
lost subtleties that are the most important part of 
any performance.

Things are not made any easier by the inherent 
constraints of the cassette format, which was 
never originally conceived as a hi-fi medium of 
course. Superior results could probably be 
achieved if the tape itself could be isolated from 

the mechanical and physical limitations of its 
housing for record and replay (a feature of the 
commercially unsuccessful Elcaset system), but 
while some designers have shown considerable 
ingenuity in this respect, the actual mechanics of 
the tape itself still have a significant effect.

The cassette machine therefore has an 
extremely complex mechanical task to accom
plish, which involves passing the tape across the 
heads with no speed variation or vibration while 
being subject to various frictional forces. The 
heads themselves provide one element of friction; 
the two reels of tape must be correctly tensioned 
when they are of both large and small diameters at 
the beginning and end of the tape, and this is 
usually accomplished using a frictional clutch 
system. To make matters worse, the hum fields 
and vibrations from the motors used must not be 
allowed to interfere with the position of the tape 
relative to the heads or cause undue heat either. 
‘Three-head' decks, where the record and replay 
heads are separated so that the design of each can 
be better optimised and off-the-tape monitoring 
employed, have been criticised on the grounds 
that the increased complexity of the mechanical 
problems involved makes for more problems than 
the system's other advantages are worth.

These are merely the most obvious problems in 
maintaining the flow of the tape past the heads, 
whilst maintaining at the same time close and 
consistent contact between head and tape. Other 
mechanical considerations involve allowing the 
tape to be fast-wound at a reasonable speed and 
changing from one function to another without 
causing any damage or stretching the tape. A 
further area of importance that is unfortunately 
rather beyond the scope of the report concerns the 
long term consistency and reliability of the 
transport mechanism, which can be quite difficult 
to maintain when dealing with such fine 
tolerances. Indeed all the inherent mechanical 
problems of tape recording in general tend to be 
magnified in the cassette format, partly because of 
the fine tolerances involved and the dependance 
on mass-produced software mechanics, but- also 
because the low overall tape speed used will show 
a greater percentage charge for the same actual 
fluctuation than would be detected at a higher 
speed.

Ergonomics, Features and Facilities
Often these appear to be the only things that 

13
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distinguish one cassette deck from another, and 
naturally they are largely a matter of individual 
taste. One golden rule however remains — all 
features must be paid for! theonly essentials are 
good electronics and transport mechanism, meters 
that allow one to make consistently clean low- 
noise recordings and the Dolby processing 
circuitry. Separate channel input and output 
controls can be useful, and auto-stop mechanisms 
for the motors are nearly always provided these 
days

Those intending to do field recordings may find 
microphone mixing facilities useful, and some 
machines offer a battery/mains option and are 
ergonomically oriented towards portable work 
whilst being equally suitable for use as part of a 
home hi-fi system. Most machines are fitted with a 
headphone monitoring output, and this could be 
particularly useful for the field recordist; the 
individual reviews point out whether the head
phone amp is suitable for the different types of 
headphone commonly available (high and low 
impedance types). If any serious use is expected 
to be made of this facility, the volume should be 
easily controllable, which not all machines offer.

It appears that the gods that define public taste 
have decreed that most current cassette decks 
should be front-loaders! Most of the latest 
machines have adopted this layout, which is 
certainly a welcome alternative to the horizontal 
or slant loading options, but its almost universal 
adoption appears to restrict rather than extend 
choice. The most suitable format will be dictated 
by the layout and height of the home installation, 
but in my experience the top-loaders are most 
suitable for a system on low shelving, the slant 
loaders give the most useful compromise, and the 
front loaders are most practical for high shelf 
mounting and vertical stacking (watch out for hum 
fields and heat from power amps here!).

Meters come in a variety of different con
figurations, and their performance and practicality 
is discussed within the review text; certainly if the 
simpie 'VU’ type is provided, a peak indicator 
light is a very useful addition. Some of the 
machines offer facilities that can help improve the 
sound quality, such as user-adjustable heads to 
ensure that the machine is properly aligned and 
continues to work as well as it is capable. Variable 
bias is also sometimes fitted, and this is 
particularly useful if one wishes to use the 
machine with a wide variety of tape types.
14

Head Configurations and Types
Wfule the majority of cassette decks use two 
heads — one for erase and the other for record 
and replay — a number of the more expensive 
machines split the record and replay functions by 
providing separate or twinned heads. One indis
putable advantage is that a recording can be 
monitored directly from the tape as it is being 
made, so it is easy to ensure that everything is 
going right and avoid later disappointment if 
something has gone wrong (this is true of nearly 
all three-head machines although there are one or 
two exceptions). The off-tape monitoring also 
enables instant comparisons to be made against 
the source being recorded, which can be extremely 
useful when setting a machine up, adjusting bias 
or azimuth, or checking for compatibility with 
different tape types. Another inherent advantage 
of separating the record and replay heads arises 
because a combined head is inevitably a com
promise between the two functions, and all other 
things being equal, separating the heads should 
enable each to be better optimised for its task and 
hence provide better overall performance.

But all other things are not necessarily equal. 
Once again one comes back to the fact that the 
original Compact Cassette format was never 
originally intended for hi-fi or professional 
applications, and it is extremely difficult to find 
room to squeeze an extra head into the limited 
number of apertures offered by the cassette 
housing itself. Moreover if an extra head is 
squeezed in, it may degrade the mechanical per
formance of the deck by adding extra friction. 
Furthermore the physical constraints on the size 
of the head or its necessary proximity to another 
head may cause electromagnetic interference or 
involve compromises as significant as those the 
designer is trying to avoid.

So while the 'extra head' is probably very 
useful, it hs not always the panacea that the 
advertisement copywriter would have one believe. 
The reviews themselves will draw attention to the 
three-head facility when offered, and also point 
out whether any problems were encountered.

A number of different head materials are used 
in current machines, including permalloy, ferrite 
and sendust to name but three. Once again copy
writers have the habit of implying magical 
properties to the particular variation adopted by 
their manufacturer. But a machine's performance 
can be limited in all manner of ways, and it is 
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again safer to place one's trust in comprehensive 
tests that do not rely on specific magic formulae. 
Certainly head design is vital, it is difficult to 
optimise all the conflicting variables, and certain 
head types do confer certain advantages in terms 
of saturation. overload characteristics. and head 
life. But apart from the last, such advantages will 
be shown up by our testing procedures if they do 
indeed exist.

Getting the best from the machine
There are three factors that need to be taken into 
account when trying to maximise the performance 
of a particular machine. First the machine should 
be accurately adjusted electronically so that there 
are no errors of equalisation or Dolby tracking. 
Secondly the machine must be aligned to get the 
best performance out of the chosen tape or group 
of tapes and the correct type of tape must be used. 
Thirdly, the tape heads, and to a lesser extent the 
tape guides, must be kept clean. Some cassette 
types include a cleaning 'leader' section at the 
beginning and end of the tape, while 'special 
cleaning' cassettes may also be purchased. Both 
these can be useful if it is difficult to get at the 
heads of the machine, but if head access is easy, it 
is usually cheaper and more effective to use cotton 
buds moistened with isopropyl alcohol (isopro
panol) — several years supply can be obtained 
easily from a good chemist. The alcohol should 
be used sparingly perhaps once a week or before 
important recordings on the heads, and every 
couple of months on the other mechanical and 
guide parts, which tend to get gradually polluted 
by oxide shedding from the tape.

One is perhaps rather in the lap of the gods as 
far as the initial alignment and setting up of the 
machine is concerned, being dependant on how 
carefully quality control was undertaken in the 
factory (which was probably several thousand 
miles away) and whether anything has been 
disturbed in transit. In our reviews we can only 
test one sample, or request a second if that proves 
to have problems, and this cannot be considered 
any reliable test for consistency. So there is really 
no alternative for an intending purchaser but to 
check his own sample before actually buying. This 
is best accomplished by making a quick A/B test 
in the shop concerned, ie making a short recording 
from a repeatable program-source for say a couple 
of minutes, and then playing both back 
simultaneously in synchronisation, switching 

between them to see whether they sound similar or 
dissimilar through the same amplifier and 
speakers. Some differences should be noticeable, 
and some drop in quality between source and 
recording is only to be expected, but a well aligned 
machine with any pretensions should not show 
any gross disimilarities.

Some shops are equiped to undertake the 
alignment or re-alignment of cassette decks, but 
the service riaturally costs money, and it is greedy 
to expect extra quality pre-sales service as well as 
the best discounts. One prominent London retailer 
used to offer the customer the choice of checking 
and setting the alignment on machines sold at full 
recommended price 'free', while at the same time 
offering good discount prices on unchecked 
machines — an admirably fair arrangement that 
places the onus fairly and squarely on the 
purchaser and allows him to decide whether or not 
to gamble!

THCOASISIHA HlgfpedSBT

Quench your thirst -
-for hareito find Hi-Fipnxtucts . .
with fullderrvnsivsition^
(M names like; MFRIDIAH HARBFTH
LO&C-DUNIOP-SK^

6t&B4BeanerottM.
Oasttefinf, nXfS.7ei0977-553066&5S6774:
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d • Listen.
There's no need to spend sleepless 

nights over choosing a cartridge.
Granted, it's a vitally important part 

of any good system. And one worthy of 
careful consideration.

But when all's said and done, it's 
notyour reading ability that is important. 
Far more crucial is the reading ability of 
the cartridge as it extracts the infor
mation from the disc.

^Which is why we much prefer you 
tojudge JADC cartridge performance by 
listening.

Comparing what you hear with the 
sound of equivalent competitive 
cartridges.

Whatever the test, we're confident 
that the exceptional clarity of sound 
every ADC cartridge is capable of 
producing ^wil be music to your ears.

As it already is to some of the most 
critical listeners in the country.
Paul Messenger of HI-FI ^WS & RECORD 
PREVIEW listened...

"For my taste and system I remain loyal to the 
ADC's, particularly in terms of value for money'.' 
Alvin Gold of^WHAT HI-FI? listened to the 
^^111 Improved...

"It is well detailed and very refined where 
appropriate, and its dynamics are good, but al in a 
very musical way'.'

John S. ^Wright of G^MOPHONE listened...
"It is my opinion thatthe best cartridges are now 

achieving a standard of performance that goes to 
reveal the weaknesses of our discs, and in this 
connection the ZLM Improved only enhances this 
hypothesis'.'
HI-FI CHOICE listened to the Mk.111 
Improved...

"Very good sound quality for the price is 
coupled with a fine lab performance'.'
and HI-FI CHOICE voted...
ADC ^LM Mklll Improved — Best Buy
ADC QLM 34 — Best Buy
ADC ^LM MkIII Improved — Best Buy 
ADC ZLM Improved — Recommended

listen to ADC cartridges at the 
specialists listed overleaf.

Musicto your ears
Audio l^^amics Corporation, Powke Lane, Warley, West Midlands, B64 5QH. Td: (0384) 65191.



The ADC 
cartridge 

range
featuring ADC Induced Magnet System 
and revolutionary Omm-Pivot System.

YOUR ADCSPEC^^.
A ggoplacece to talk hi-fi .

AIX dealers are car^wly selected for their helpful, knowledgeable approach to the business 
of choosing hi-fi. They won't attempt to blind you with science, they'll listen to your questions, and 
provide facilities for you to make a useful comparison between various manufacturer's products. 
Don't settle for anything less.

ASTRiON
The best cartridge ever made1
No compromise design with extended 
contact diamond stylus fused by laser 
onto a sapphire crystal cantilever 
and located in an Orbital Pivot

i Suspension block.
pyMl lifiyjl__ (a development of the 
If_________________Omni-Pivot System).
। Ultra-'ow distortion
I over full frequency

ran§e and 
remarkable spacial 

sound characteristics
Tracks at 1.2 grams ±0.2 grams.

ZLM IMPROVED
State of the Art low mass cartridge 
with nude aliptic stylus on a tapered 
cantilever. Ruler-flat frequency 
response and superb tracking ability 
at 1.0 grams ± 0.25 grams.

XLM MK III IMPROVED
Widely acclaimed low mass design 
with nude mounted ■— 
elliptical stylus _ fPrjgij 
on a tapered____________________ 4l
cantilever. I
Tracks at v*'^S li’ 
1.2 grams «j 
±0.3 grams. =2-

LASKYS - all branches
R.S.C. — all branches
AVON
Bath: Paul Green Hi-Ii. Tel 316197 
Bristol: Radlord Hi-li, Tel: 422709
BEDFORDSHIRE
Dunstable Target Electrical Tel. 67750
Kempston: Bedfordludio. Tel:k5'?;3Luton: B& 8 Hi-fi. Tel: 27758
Luton: Technosound. Tel: 30919
BERKSHIRE
Maidenhead: D. Coles& Son. Tel: 26755
Newbury:B& B Hi-h. Tel: 32474 
Reading: B& B H1-li. Tel: 583730 
Sleigh: Audiom; rt Tel j 7 021 
WmdsorRadOrdHrji ?d 56931
BUCKINGHAMSHIRE
Aylesbury: Chiltern Hi-Il. Tel: 31020
High Wycombe: B& B Hi-h. Tel: 35910
High Wycombe: Heghcs Hi-h. Tel 30138 
M fonKeyn«s\echnosound: fe: 604949
CAMBRIDGESHIRE
Cambridge: Campkins Audio. Tel. 5179!
Cambridge: RenbroAudio. Tel:,51234
Chesterton Speechley& Co. Tel: 358611 
Peterborough: Hif Consultants Tel. 51007 
PeterboroughSoundsenseHif . Tel41755 
St Ives:St Ives TV Centre. Tel 66380
CHESHIRE
Birkenhead: Studio Electrics. Tel 051^647 5382
Chester: Newdawn Hifl. Tel: 24179
Northwich: Nordis. Tel: 3691
Wallasey Armstrong S'"ith. Tel 051-639 9257
W=rrington:Cgpaltti-fi. tel j621i 
Wilmslow. Hif Centre. Tel: 24766
Wilmslow^Swifts Tel 26213

VLM MK III IMPROVED
As XLM but with straight cantilever 
for applications requiring a more 
robust stylus assembly without loss 
of performance. Tracks at 1.2 grams 
±0.3 grams.

QLM 36 MK III IMPROVED
Unique Diasa elliptical stylus nude 
mounted onto straight cantilever.

Reduced tendency to 
resonance, lower

. mass and better
& tracking ability 
/ than similarly 
i priced conven

" ventional cartridge 
with bush mounted 

stylus. Tracks at 1.2 grams ±0.3grams.

QLM 34 MK III AND QLM 32 MK III 
For medium to high mass arms. 
Bushed elliptical stylus on straight 
cantilever.
QLM 34 tracks at 1.5 to 4 grams.
QLM 32 tracks at 2 to 4 grams.

CLEVELAND
Billingham: Gilson Audio. Tel 557420
Bishop Auckland • McKenna& Brown. Tel 2266 
Oarhington. Gilson Audio. Tel: 61922 
Oarhington McKenna & Brown Tel 65590 
Middlesbrough Golson Audio. Tel: 248793 
Middlesbrough McKenna&Brown . Tel'248345 
Redcar McKenna & Brown. Tel: 483829 
Stockton Bond& Mason Tel 67582 
Stockton McKenna & Brown Tel 69995
CUMBRIA
Barrow Barrow Hi-hi Tel 20473 
Barrow SearleAudoo Tel 21233
Carlisle. G.D, &M Ounglinson Tel 24918 
Kendal Kendal Hi-fi Tel. 25728
urverston Sound System Audio Tel 535%
DERBYSHIRE
Derby Bucklands Tel 48425
DEVON
Exeter: Homesound. Tel 72814
Paignton. Upton Electronocs Tei 551329
DORSET
Bournemouth: Bush & St Clair Tel 34796 
Bournemouth DrectVision Tel 877371 
Christchurch HA T V Tel 742706
ESSEX
Barking. Hypert1 Tel: O25916962 
Barkings1de: Audootome TelO2550 2856 
Chadwell Heath. Audoot1me Tel 01^590 3286

INTEGRA RANGE
Low mass combined cartridge and 
headshell which plugs into Inter
national tonearm sockets. Carbon 
fibre construction and finely adjustable 
for overhang and vertical tracking to 
optimise tonearm geometry. Option of 
nude elliptical, nude Diasa elliptical 
or bushed elliptical stylus

Chelmsford • Rush HML Tel: 57593 
Cranham. Cranham Hnh Tel: 299.37 
Epping: Chew & Osbourne. Tel: 74242 
Ilford: Prot Entert roses. Tel: 01-553 0144 
:::grd: ATLa^-fei 0L5U09ii 
Leigh on Sea: Soundtrack. Tel: 79150 
Romlord. Rush HMi. Tel: 25840 
Saffron Walden: Chew & Osborne. Tel 23728 
Waltham Abbey: Kendor Assoc. Tel 715985
GLOUCESTERSHIRE
Cheltenham: Absolute Sound&Vodeo. Tel: 583960
Cheltenham:Robbs Tel: 513195
Cheltenham: Spa Vision. Tel: 23439
Cirencester: TV& Hi-Ii Centre. Tel 4756
Gloucester: Robbs. Tel 419777
Stroud: Robbs. Tel:2753
HAMPSHIRE
Chandlers Herd: Hampshire Audio. Tel 65232 
rareham toundsof Ftareh:m. Tel J3j544

ALT-1 TONEARM
One of a range of three, easy to 
install, low mass tonearms. Aluminium 
arm tube with interchangeable carbon 
fibre headshell. Effective arm mass 
7 grams. Cartridge weight range 
4 to 11 grams.   _—■■■

ADC

Southampton: ParkersAudio. Tel:45926
Stubbington: W F Waite. Tel: 4335
HEREFORD & WORCESTER
Bromsgrove: Downng& Downing. Tel: 72976
HERTFORDSHIRE
Barnet: Portogram. Tel: 01-449 4183
Hemet Hempstead: Ho-h Markets. Tel:40999
Hilchin: Spectrum. Tel: 52248
Radletl: RadlettAudio. Tel 3773
Watlord: Herts Hi-Ii. Tel: 40633
HUMBERSIDE
Beverley: Simply Hi-Ii. Tel:882696
Bridllnglon: Quay T.V.Tel: 72870
Grimsby: Grimsby Hi-Ii Centre. Tel:43539
Grimsby: G.E.Manders. Tel: 51391
Hull: Simply Hi-lo. Tel: 29240
Scunthorpe . Les Wr!(hl Tel: 67738
KENT

Audio Dynamics Corporation 
Powke Lane, Warley, West Midlands, 
B64 5QH Tel: (0384) 65191.

Beckcr-r,3.i- H"'i Connections. Tel:01-658 3450
Beckenham: S.M.Electronics. Tel:Ol-650 4701
Ello'niyy Sd..id Systi--1,-1 01^4604000

is Tel:0L4642260
Canterbury: Canterbury Hi-fi. Tel: 653J5
I- I- -f . .\:1 F-.: : Tel:39402
Margace. The Longplayer. Tel: 293477
Sevenoaks: Sevenoaks H1-hi .Tel: 59555

WNCA^IRE
Blackpol: F Benlell. Tel: 49625
Blackpol: H. Wiseman. Tel 28416
Chorley: Monitor Sound 2'Lytham: Badgertracks. Ie 720217
ROchdale: Cleartone Hi-n 2>: %'öc';2 
Southport: Audio Corner Tel: 37332 
Southport: SouthportHi-Ii. Tel: 36901
LEICESTERSHIRE
Hinckley: Hinckley Sound Centre. Tel: 35520 
Leicester: Leicester H1i Te!:667801
Leicester: Mays Hi-Ii. Tel: 58662
LINCOLNSHIRE
Boston: Odrids. Tel:61251
Lincoln: Critics Choice. Tel: 38718
Lincoln: Lincoln Ho-Ii Centre. Tel’ 20265 
Stamford: Stamford Hi-ti Centre.Tel: 2128
l. ONDON EAST
R. Barden. E8. Tel: 01-254 8811
Cavendish Sales. El. Tel: 01-247 3453
D & J Electronics, E1O. Tel: 01-556 0017
Gem. Ell. Tel: 01-556 0223
Kimberleys Hi-fi, E12. Tel: 01-478 1176
Parkwest Electronics. E8. Tel: 01-249 4814
LONDON NORTH
Analog Audio. N12. Tel: 01-445 3267
Andys Electronics. N10. Tel: 01-883 8969 
Atlantic Electrics, Nl. Tel: 01-607 6371 
Bartletts Hi-fi Centre. N7 T€1;18L607 2296 
Cannonbury Radio. NI. Tel: 01-226 9392 
Fotronix lnt.. Nl5. Tel: 01^802 4131 
Goodwins. N22. Tel: 01^888 0077 
Grahams. NI. Tel: 01-837 4412
Martins Hif Centre, Nl6. Tel:01-254 5053
W Red!ern. NJ9. Tel:Ol-272 2183
LONDON NORTH WEST
Atlantic Electrics, NWIO. Tel:01-4510302
Parkview Electronics, NW5(2 stores)

Tet: 01^267 7223 and 01^485 8709
Signal Processing Systems NW4 

Tel: 01-202 5551
Studio 99. NW6. Tel: 01-328 6666
LONDON SOUTH EAST
BillyVee. SE13. Tel 01^318 5755 
l P Stereo. SE9 Tel:01-859 Oll5
LONDON SOUTH WEST
ACV. SWl6 Tel. Cl-769 3763
AnalogAudio.SW! Tel 01-834 1430
Atkins Radio. SW2. Tel : OI-674 2033
Chelsea Huh. SW3. Tel OJ-351 0200
Ho-h& Components. SWll Tel. 01^223 1110 
Jupiter Audio Centre. SW!7. Tel. 02767 2810 
M. OBnen. SW!9. Tel’ 01-946 1528 
Sounds&Video Centre. SWJ2 01-673 3398
LONDON WEST
Audio Factors. W2 Tel 01^723 0233
Azat (London). WI. Tel: 01-580 4632
Eali ng TV & H.-fi. W5 Tel: 01-5 79 3718 _.
Hi-fo C:re.W7. (5 Mores) Tel:01\80 3459/ 

7383 and 01-637 037JJ1908/8911
Lion House. Wi Tel: 01-580 7383
Mason Radio. W12 Tel: 01-743 3698
Nandos. W2. Tel: 01-723 6809
REW. WI. Tel: 01-637 2624
Sona Electronics. Wil. Tel: 01-229 6411
Sonic Sound Audio. WI. Tel: 01-637 1909 
Telesonic. WI Tel: 01-636 8177
GREATER MANCHESTER
Bolton: Cleartone. Tel: 22636
Hazelgrove Chestergate Studios

Tel: 061-483 982;
Manchester. Central Radio. Tel: 061-834 6700 
Stockport: Bespoke Audio. Tel: 061-456 8515 
Stockport: Fairbothams. Tel: 061-480 4872 
Urmston: Lloyd-Paton. Tel:061-747 9722 
Urmston. Shannon Radio. Tel 061-748 2339 
Wigan: Wigan Hi-Ii. Tel 37977
MERSEYSIDE
Crosby: PA Audio. Tel: 051-924 7287
Liverpool: Beaver Radio. Tel: 052709 9898
Liverpool: W. Brady Tel 051-773 6859 
Uverpool:CBS. Tel 051-709 0388
MIDDLESEX
Eastcote: Eastcote Hi-fi. Tel: 01-868 2946
Edgware: Planet Hi-fi. Tel: 01-952 3238 
Enfield: AT Labs. Tel. 01-363 7981
Greenford: Bevans Radio. Tel: 01-578 9699
Ruislip Manor: T.A.S. Tel: 32217
Wembley: Wembley Hi-fi. Tel 01-903 9506
NORFOLK
Gt. Yarmouth: Martins Electronic Centre 

Tel:55O44
Kings Lynn: Martins Electronic Centre. 

Tel:61683
Norwich:Martins Electronic Centre. Tel:27010
Norwich: Speechley& Co. Tel: 60801
NORTHAMPTONSHIRE
Kettering: Kettering Hi-Ii Centre. Tel: 515266 
Northampton: Listen Inn. Tel: 37871
Northampton:Richard ReevesHi-h. Tel: 33578 
Rushden: Rushden Hi-ti Centre. Tel: 2342
NOTTINGHAMSHIRE
Mansfield: Baskills. Tel: 641537
Mciufie!1. ruiuim l h 1i Ouoil^c Tel. ZJ71G
Mansfield:Syd Booth. Tel26315
Newark: Peter Ellis Audio. Tei: 4571 
Nottingham: Nick Dakin HHi. Tel: 783862 
Nottingham Nottingham Hi-fi Centre.

Tu' :Sdoi5
Nottingham:Superh Tel:412137

OXFORDSHIRE
Headinglon: Absollute Sound & Video. Tel: 65961
Oxford: Westwood & Mason. Tel: 47783
Summertown: Horns. Tef: 511241
Summertown: Riocrat Tel: 53072Wallingford: Astleys Tel: 39 305
Witney: WiineyAudio. Tel: 2414
SOMERSET
Yeovil: Yeovil Audio. Tel: 25430
STAFFORDSHIRE
Hanley: Bowen Hi-h Centre. Tel: 25194
Lichfield: RTTS Hi-li.Tel: 22877
Newcastle: Cement WSm. Tel 613119
SUFFOLK
Bury St Edmunds: BG Audio & TV. Tel 5227 
lpswich: Eastern Audio. Tel: 217217 
Lowestott: John Wells Photo& Audio Tel" 3742 
Sudbury: System Sound. Tsi: 72348
SURREY
Croydon: S[ aldmg Electrical Tel: 01-654 1231 
gcildford: FJ.Equipment Tel: 50^01 
Guildlord: Unilet Hi-li. Tel 71534
Weybndge: Cosmic. Tel: 54522
SUSSEX
Bexh1ll on Sea: Rad1ov1sion. Tel. 219443
Brighton: Jeffries Ho-fi. Tel: 609431 
Eastbourne: Jeffries Hnh. Tel: 31336 
St. Leonards on Sea:B & K Hrh. Tel: 439150 
Worthing: Phase 3 Hi-fi. Tel 206820
TYNE&.WEAR
Gateshead: LintoneAudio.Tel. 774167
Newcastle: Hi-li Opporturities.Tel: 27791
Newcastle: J.G.Windows. Tel: 21356
Sunderland: Saxons. Tel: 57578
WARWICKSHIRE
Leamington Spa: CTS Audio. Tel: 29265 
Nuneaton: BRGHi-1. Tel: 61825
WarwiCk:JCV ■' : Tel:43796
WEST MIDLANDS
Birmingham N.H.FieldHi-tr Tel:021-6222323 
Birmingham: Five WaysHi-fi.Tel:021-4550667 
Birmingham: Forum Hi-fi. Tel: 021-707 3640 
Birmingham Griffin Radio. Tel: 021-692 1359 
In ' n7 ' Hornton Electronics 021-6430972
7|.- PerfeetEteCtromcs 021-3271497
i oventry. Forum Ho± Centre(2 storesJ

•el:21218/451561
Rawley Regis: Sam Riley. Tel: 021-559 1043 
Stourbridge: Downing & Downing. Tel: 71747 _ _ 
Sutton Coldfield: Puresound II Tel: 021-3551838 
Walsall: Ray Charles Audio. Tel: 612J82 
Wednesbury: Woods TV&Hnfi. Tel: 021-5560473 
Wolverhampton: MidlandHi-li Studio. Tel: 771774 
Wolverhampton: Millwards. Tell: 23980 
Wolverhampton: Sounds. Tel: 21126 
Wolverhampton: Woods TV&Hi-fiiTel:772901
WILTSHIRE
Swindon: Absolute Sound & Video. Tel: 38222
Swindon: TV & H^fi Centre. Tel: 28383
YORKSHIRE
Barnsley: Barnsley Hi-fi. Tel: 5549
Bradford: Erricks. Tel: 31648
Bradford: RAM Computer Services. Tel: 391166 
Castleford: Eric Wiley. Tel: 553066
Doncaster: Quadraphenia. Tel: 21215
Halifax: Tape Recorder Centre Tel 66832 
Harrogate: Yorkshire Hi-fi & Video 
Huddersfield: Huddersfield Hi-fi. Tel: 44668 
Leeds: Audio Projects. Tel: 789115
Leeds: Goff-Jackson. Tel: 781513
Leeds: Superfi. Tel: 449075
Sheffield: Audio Centre Tel: 737893
Sheffield: Micron Audio Tel: 360295
Sheffield: Quadraphenia. Tel: 77824
Sheffield: Sheffield Sound Centre. Tel: 23365
Sheffield: Teiemamtenance.Tel
York: Multisound Hi-h Tel: 51712
York J. Saviile. .el 25755
York Vickers Hi-fi. Tel 29659
CHANNEL ISLANDS
Jersey: Sound Engineering Tel 21735
NORTHERN IRELAND
Beltast: Audoo Times. Tel: 29907
Coleraine: Best . el: 52843
SCOTLAND
Aberdeen: Holburn Hi-fi. Tel: 25713
Aberdeen: Telemech Audio Visual. Tel: 28817
Ayr: Vennal Audio. Tel: 64124
Edonturgh Audio Aids (2 stores)

Te!i31-;’26 3919 anJ 031-M1 2877
Edinburgh: Hi^fi Corner. Tel: 031556 7901
Edinburgh: Russ Andrews. Tel: 031-557 1672
Edinburgh: The Gramaphone Shop

Tel 031-225 9535
Glasgow: James Kerr. Tel041-332 0988
Glasgow: McCormacKs Mus»:. Tel:041-332 6644
Glasgow The Music Room. Tel:041-221 2527
Glasgow. Voctor Morns. Tel: 041-2218958 
Kilmarnock . Vennal Audio. Tel 34826 
Montrose: Robt. Ritchie. Tel: 3765
Perth: KK. Peddie. Tel: 35611
WALES
Cardiff: Houlden Hi-h. Tel: 44011 
W»,n Do,. Onou । । i i ■ ■ 
Milford Haven: Milford Audio. Tel: 4078 
Newport: Hi-fi Western. Tel: 62790 
Port Talbot: Electrophonic Hi-fi. Tel: 2068 
Swansea i ;,, .. . cc ii- -



How would youlketo improvise with John Dankworth?
Not quite the wild dream it might 

seem. With an ADC Sound Shaper you can 
enjoy music the way you like to hear it.

Unlike the tone controls on your 
amplifier, which operate over a very broad 
frequency spectrum, a Sound Shaper 
enables you to pick out frequencies and 
apply boost and cut to suit your listening 
taste precisely.

A Sound Shaper can also
help compensate for less than ideal 
room acoustics.
It can reduce 
record surface 
noise, tape hiss 

and turntable rumble, help overcome 
speaker limitations, and adjust for a 
wiriety of other system weaknesses.

The end result: music that sounds 
better than you've ever heard it before.

There's a range of 5, 10 and 12 band 
Sound Shapers to choose from and your 
local ADC dealer wilU be pleased to 
demonstrate.

We guarantee you'll be impressed

Music toyour ears.

SOUND SHAPERS by

by what they 
can do for
your system.



At all of our branches we hold a 
superb display of top quality 
equipment at competitive 
prices.Demonstrations are 
available (bring your own 
record or tape if you like) and 
our helpful staff are always 
happy and able to offer know
ledgeable, unbiased advice. We 
can also arrange home demon
strations and installations — 
just ask for details.

HI-FI+VIDEO

SEVENOAKS (^les/Mail Order) 1

L AWAY!

118 London Road, 
SevenoaksJ Kent.
Open Mon-Sat 9.30-1. 2-5.30 
Closed all day Wednesday

LONDONS E18
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mH AT ----------
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Grado, Hitachi, Kef.iKrystal, Monitor Audio, Maxell, 
Marantz, Mordaunt Short, Mitsubishi, NAO, I Nakamichi, 
Philips, OED, Quad,. Revox, RCL, Reference Products, 
Ram. Sanyo, Sennheiser, SME: Thorens,\Trio, 
Toshiba, TDK, Wharfedale, 
Yamaha.

Most goods are available from 
stock, although it is best to phone 

to check prices and availability 
before setting out on your 

journey. Everything sold by 
Sevenoaks HiFi is fully guaran
teed for parts and labour for a 

minimum of one year and main
tained by our own service depart- 

tment. For added peace of mind 
ask about our service contracts 

and extended guarantees.

Open Mon-34t 9.30-1. 2-5.30Closed all day Wednesday

TUNBRIDGE WELLS
34 Mount Ephraim, 
Tunbridge Wells. Kent. 
Open Mon-Sat 10-5 
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TECHNICAL INTRODUCTION

Technical Introduction
In the very first edition of Hi-Fi Choice I 
reviewed some 52 cassette decks. In the early 
Spring of 1977 the second edition was published, 
incorporating decks from foe first book that were 
then still currently available together with 35 
additional machines. In the 1978 edition I 
reviewed a further 36 models chosen from 50 submitted by manufacturers, while the 1980 edition covered an additional 33 decks in fall, together with subjective tests on some late arrivals and also a few budget models; in answer to many requests we also included reviews of several reel-to-reel decks, since these are still very popular amongst enthusiasts. In this new edition we have looked at 34 more cassette decks, selected from some 50 models submitted, and have included measurements on the two track stereo version of the Philips 
4522 reel-to-reel recorder. With an eye on the future, we have also included an assessment of the Sony PCM JOO/SL0323 14-bit digital recording system as an example of the quality that might be expected from domestic digital recording equipment in years to come. The book also contains revised and updated sections on reel-to-reel and cassette tapes. The basic test programme is very similar to that employed in the earlier books, but has been updated where necessary, and the subjective test section has been greatly enlarged in the light of experience, to try and determine the amount of annoyance caused by any particular weakness. The entire test programme is split into two well defined sections: first a comprehensive subjective test programme, and second the laboratory measurements. Having completed the entire 
test programme, much time was spent in trying to correlate the subjective and laboratory test results. It was most encouraging that these correlations were generally very close indeed
THE SUBJECTIVE TEST PROGRAMME
After each machine had been unpacked and the 
instructions perused, it was connected to the 
mains and the external source and monitoring 
equipment. A specially devised programme was 
prepared from very high quality master tapes and 
replayed from an Ampex ATR 100 professional 
reel-to-reel recorder using Dolby 'A' noise 
reduction, feeding a specially made box which 
acjusted the source to appropriate levels for 
feeding into either the DIN or phono (line) input 
sockets. The DIN source provided peak 

programme levels of approx l^A from an 
appropriate source impedance for interconnection with DIN input sockets. A predetermined tone level on the master tape, when played through the system, was brought up to the equivalent of Dolby level, ie 200nWb/m (McKnight Method). The phono input sockets were fed from a source impedance of around 4.5kohms at a peak programme level of around 350mV. For each cassette tape recording, the level was adjusted so that every tape would be recorded at the same overall flux level, thus allowing each machine to be tested under identical conditions on record. The connecting box also permitted the recorder's playback from both the DIN and phono output sockets to be interconnected with the monitoring chain. The recorded test tone levels copied from the original master tape were replayed before each comparison was made, so that the replay levels were identical to the master tape levels at the comparison switching point The selected output from this switch was fed into two KEF RIOS II loudspeakers driven by an Amcron PSA 2 stereo power amplifier. The test programme recorded on the cassette was also auditioned on both Beyer low impedance and Sennheiser medium impedance headphones, to give a good idea of the performance capability into a variety of headphone types. Finally, after assessing the performance of any other special features, a test was carried out to see if any DIN input or line input noise degradation occurred, and I am sorry to say that many models showed at least minor problems here. During the subjective test, a note was made of any Dolby calibration errors.If the performance was subjectively poor on a manufacturer's recommended tape type, a re-test was carried out with a tape felt likely to be more appropriate by the author, as the basic properties of virtually all the well known cassette tape types had already been determined. The subjective testing therefore encompassed a very thorough examination of each recorder, but since it is always possible to miss a problem, and it is difficult to relate the degree of seriousness of any problem to that on another recorder tested much earlier or later, it must be realised that the laboratory tests are equally vital.
The test tape contained the following items:1) Tone recorded on left only, right only, then left and right simultaneously is used for setting record21



TECHNICAL INTRODUCTION
ing level accurately, and also for gammg an 
impression of distortion and wow and flutter.
2a) Pink noise recorded at a fairly high level tests 
,stability (accuracy of positioning etc.), frequency 
response and tendencies to compress the HF 
region.
2b) A similar recording of pink noise at an 
appreciably lower level assesses frequency re
sponse without HF compression. The result was 
compared with (2a).
3) A speech recording of the author's voice 
recorded in an anechoic chamber is a very 
cruel but effective test of Dolby or other noise 
reduction processing accuracy, stability, HF com
pression, distortion and record amplifier clipping 
problems. This recording also gave a good indica
tion of record level metering characteristics.
4) The remaining items were of different types of 
music, chosen to show problems very quickly. All 
were taken from 14 bit digital master tapes, copied 
straight onto the Ampex at 76 cm/sec, using Dolby 
'A' processing. A recording of a drum kit played 
very hard was followed by a fascinating anechoic 
recording of a double bass solo, but copied through 
a DBX boom box to add different subharmonics. 
This proved quite a strain at the LF end for many 
tapes and decks, and showed up problems very 
easily. Response anomalies also became obvious 
in the presence region, since the actual 'rosin on 
gut' sound frequently came forward or receded. 
This recording in particular showed up 'fuffing' on 
the poorer noise reduction systems. The finale of 
Ravel's Rhapsody Espagnole (recorded in the 
Royal Festival Hall with the National Youth 
Orchestra conducted by Kondrashin) showed up 
HF compression, general distortion, and was 
particularly useful for determining stereo 
positioning accuracy. The balance between mid 
and high frequencies was also revealed very 
readily, while the applause at the end was effective 
for checking EHF compression. A piano recording 
was chosen specifically to show up wow, flutter 
and transient distortion, and fulfilled its purpose all 
too often; this extract also unfortunately revealed 
'fuffiness' on several noise reduction systems — 
H Com, Toshiba Adres, JVC SANRS, and the 
Sony version of the Dolby 'B' circuits. The final 
section was a superb excerpt from Liszt's Prelude 
and Fugue on BACH, which showed up wow, 
some types of nutler and IM distortion.

There was therefore something in the pro
gramme to show up any kind of problem that might 
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be noticeable on cassette decks, and it must be 
stressed that whilst the programme was very 
difficult, this enabled any faults to be brought out 
quickly and obviously, the lab tests serving to 
confirm any problems heard.

Each subjective test was repeated in all tape 
positions considered appropriate, but since ferri
chrome cassettes have been found very poor in the 
presence region in the past, and our recent 
laboratory tests have shown quite clearly the 
reasons for the problems, no ferrichrome types 
were auditioned this time round, and they cannot 
be recommended at all. During each test, the 
reproduced sound from the cassette deck was 
repeatedly compared with that from the master 
tape played back in synchronisation, unless the 
deck was a 3-head. type in which case the 
programme was compared whilst it was being 
recorded Whenever a problem was detected an 
investigation was held to determine any possible 
causes, as an indication to the laboratory of likely 
problem areas for special examination. The listen
ing panel always included the author, others taking 
part being Oliver Hitch, Brian Logue (who wrote 
up the test forms), and Roy Brooker, my chief 
engineer. On occasions, I also roped in members of 
my family to ask their opinion, particularly on the 
subjective annoyance of problems such as noise 
reduction pumping and wow and flutter. Any poor 
points mentioned in the reviews were noted by at 
least two people, and I am happy to say that there 
were virtually no disagreements about the problem 
areas, although the degree to which they were 
annoying was slightly variable at times. It was 
quite interesting to find that Brian and Oliver, who 
had not heard cassette decks tested in such detail 
before, were often shocked at the poor perfor
mance of some models. We were also all very 
disappointed with noise reduction systems other 
than Dolby 'B', brief tests of a dbx machine (not 
reviewed) and a Hi-Com machine being particu
larly revealing. On the other hand, we were all 
pleased with a handful of decks which reproduced 
with very fine sound quality at best, finding that the 
cassette was surprisingly like the quality of the 
master tape at times. I would particularly like to 
praise Brian Logue's rapid scribbling of what 
sometimes became almost a running commentary. 
At times our patience was sorely tried with 
machines that either had poor DIN input circuitry, 
had bad faults, or were awkward ergonomically. 
One model was rejected for poor head-to-tape 
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contact and disgracefully bad breakthrough from 
the record head to the playback head during 
recording, which made the three-head monitor 
facility virtually useless. On another machine we 
managed to produce a noise like a chicken clucking 
when pressing record and rewind simultaneously, 
which should not have been possible! A further 
machine was rejected because it hummed like a 
ripe Stilton cheese! We were exasperated too by 
one rejected model, in which the pink noise 
reproduction wavered violently, and then 'dis
appeared down a railway tunnel', eventually going 
out of the other end (A second sample checked 
was found to be only marginally better.)

LABORATORY TESTS
The laboratory test progr^me was designed to 
examine the mechanical, electronic and 
compatibility parameters of each deck and also 
determine its performance on the appropriate tape 
types. As compatibility with external equipment is 
very important we checked the DIN inputs and 
outputs subjectively to ascertainin any extra noise 
that was added by the DIN input circuitry. This 
test was also repeated on the phono inputs. 
Checks were carried out on input sensitivity and 
clipping levels on the mike and phono inputs, 
output clipping on the main and headphone 
outputs, and the output levels for Dolby level. 
Any machines that showed anomalies in the 
subjective test received special investigation in the 
laboratory, and comments are made where 
applicable in the reviews. Noise levels were 
measured on replay and overall, and checks were 
made on input noise degradation, particularly on 
the line inputs. DIN inputs were investigated if 
they were particularly ^>r, but in any case they 
are not generally recommended for inter
connections because of the likelih^ood of inferior 
performance. CCIW ARM weighting was used for 
all weighted noise measurements, but unweighted 
replay measurements were also taken to show up 
any intrusive hum or tones present; where 
appropriate, a spectrum analyser was used to 
examine noise and distortion.

A special cassette incorporating an internal 
record head for testing the replay amplifier 
peformance was used. A carefully compensated 
and equalised constant current source was fed 
through this head to check on replay amplifier 
clipping and distortion performance. Record and 
replay Dolby level calibrations were checked, 

both on the recorder's own meters and externally, 
to determine compatibility and output levels. The 
headphone output sockets were checked into 
Sohm and 600ohm loads to check on headphone 
compatibility.

The DIN input was always driven via a 
470kohm source resistance, with the capacity 
between this and the recorder's input equal to that 
found on an average lm long DIN/DIN lead. 
Nominal DIN source level was stipulated to be 
470mV from a low source impedance applied to 
the input of the 470kohm DIN source resistor. 
Phono input sources varied from l 60mV up
wards, as required for the different tests, and 
the input sensitivity was established by 
determining the level required for a fixed flux level 
on the tape. Input noise tests were measured using 
a 1 Okohm resistor mounted in a phono plug for the 
line input or a screened DIN plug incorporating a 
short-circuited 470kohm resistor in series with the 
pins (ie the resistor being between the input pin 
and e^th). Great care was taken to avoid creating 
unnecessary earth loops, in order to reduce hum 
problems to an absolute minimum.

The CCIW A^M weighted noise was measured 
with and without noise reduction on all tape type 
positions as appropriate, both overall and on 
replay. The overall dB improvement with noise 
reduction is quoted in each review, as well as the 
weighted signal-to-noise ratios referred to Dolby 
level without noise reduction. The distortion 
performance was measured from the replay head 
to the output and also via tape, the point being 
noted at which 5% 3rd harmonic distortion was 
reached at 333 Hz, and also the lOkHz saturation 
level. Throughout this book, all tape recorded 
levels are referred to the Dolby B reference level of 
200nWb/m, measured by the McKnight Method, 
whether the machine incorporated Dolby B pro
cessing" ANRS or SANRS. All noise levels and 
tape modulation levels are thus referred to this 
fairly high flux level.

Frequency response charts were taken with and 
without noise reduction at an appropriate level at 
least 20dB below Dolby level Left and right 
channels were charted on all appropriate tape 
types. Replay azimuth was checked using a 
laboratory standard reference tape recorded at 
3 kHz and monitored with a Hewlett Packard 
gain/phase meter.

Whatever the method adopted by the 
manufacturer, the record level metering was 
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checked by introducing a tone equivalent to Dolby 
level, and then sending bursts of this tone every 
few seconds for 8mS and 64mS respectively, in 
order to determine meter ballistics and peak 
reading accuracy. The response of each meter was 
checked to see if it was reasonably linear and 
whether it read the equalised signal passed to the 
record head (rather than the input signal), which is 
generally felt very inappropriate. Wow and flutter 
tests were carried out with an EMT 424 wow and 
flutter analyser that takes readings automatically, 
thus eliminating human measurement error. These 
readings were taken at the beginning, middle and 
end of a cassette, and the average of the 18 
readings is generally quoted. Wind and rewind 
times were checked on a C90. We measured 
forward and back tensions in the play mode, using 
an Information Terminals MlOO tension monitor, 
this being followed by measurements of wind and 
rewind tensions on both tracks. A note was made if 
the holding tensions were retained in the stop 
mode. Using an Information Terminals head 
alignment jig, we checked the head height and 
positioning of all the heads, and guides. We also 
checked the replay head height alignment using a 
special Nakamichi cassette made for the purpose, 
with modulation in between left and right stereo 
tracks, a note being made of the amount of 
breakthrough onto the audio tracks. Various other 
mechanical tests were introduced where neces
sary, particularly in response to comments made in 
the subjective tests.

Equipment used included a B & K FFT type 
2031 real time analyser, two B & K 2010 BFO/ 
Analyser systems, B & K 1901 and1902 control 
systems, Gould Advance digital storage oscillo
scope, Hewlett Packard and Tektronix oscillo
scopes, Hewlett Packard35<80 spectrum analyser, 
Hewlett Packard gain/phase meter and other 
equipment by EMT, Marconi, B & K, Hewlett 
Packard, Sound Technology, Fluke, Wayne Kerr, 
etc. An Ampex ATR 100 tape machine fitted with 
an automatic programme locator by Audio Kinetics 
and a Sony PCM 100/SLO 323 14-bit digital 
recording system were used to play back master 
tapes in all the listening tests. Recorders were 
checked at 240V in the laboratory.

Noise reduction systems
The first system, still generally regarded as the 
most successful, was devised by Ray Dolby in the 
late 1960s, and was first demonstrated to the 

public in the UK in 1970. The domestic B system, 
when set up properly in an appropriate design, is 
basically a hiss remover. High frequencies are 
boosted on record and reduced on replay to 
varying degrees, depending upon the dynamic 
level; whereas at the high levels virtually no noise 
reduction is present even at high frequencies, as 
the levels decrease, noise reduction is introduced 
at ever decreasing frequencies. At very low levels, 
such as -40dB, noise reduction operates down to 
below 1kHz, but the full lOdB is only present 
above 2.5kHz or so. Since the main background 
noise in a cassette system is at high frequencies, 
the subjective effect is to reduce overall noise by 
nearly 1OdB. A manufacturer incorporating the 
Dolby B system has to pay Dolby laboratories a 
royalty on every deck sold, and so a few 
companies have attempted to devise noise 
reduction systems of their own. It must be 
appreciated, though, that Dolby laboratories spent 
a fortune developing and promoting their system 
throughout the world, and no licence is required 
for the use of Dolby B in pre-recorded cassette 
manufacture. Philips designed their DNL system 
for replay noise reduction only, but this system is 
generally regarded as unsatisfactory because it not 
only reduces hiss, but removes most of any magic 
that might be present at high frequencies as well, 
giving dull, lifeless reproduction with severe hiss 
pumping. Therefore the DNL system can only be 
regarded as a hiss remover in cases where the 
recording would otherwise be totally 
,unacceptable.

JVC have designed their ANRS system and 
more recently the Super ANRS (SANRS) variant, 
but early versions of ANRS produced brittleness 
and noise pumping, which I found unacceptable 
on models reviewed in the first Hi-Fi Choice: 
Cassette Decks. As will be seen from the patent 
numbers stamped on the bodies of JVC cassette 
decks, they are now employing elements of the 
Dolby B circuit in their own systems, which are 
now much better and offer reasonable 
compatibility with Dolby (see JVC reviews.) 
Whereas the JVC ANRS system has a similar 
effect to Dolby B, the SANRS system reduces HF 
transients on record and expands them on. replay 
— to very good effect on some types of program 
material, but with a poorer effect on others, such 
as piano. I have found, however, that if a piano 
recording is made with SANRS it can sometimes 
sound better when played back ANRS or Dolby

24



TECHNICAL INTRODUCTION

B, since the higher 'noise chuffs' on transients 
which would otherwise be present, more or Jess 
disappear, although the transients are of course 
rather, duller.

The dbx domestic system has also been en
countered, initially on a cassette deck by Teac; the 
machine was extremely expensive, and I found the 
noise pumping on some types of programme most 
annoying, even though the noise reduction capa
bility was startling. Another more recent model 
with dbx has also been auditioned, and again the 
pumping was very evident indeed, so the machine 
could not be recommended.

Toshiba's Adres system seemed better than dbx 
but again produced considerable noise and level 
pumping at low levels which I found rather 
distressing.

The High-Com system was evaluated in the 
Eumig recorder, and was at worst very poor, 
considerable pumping being audible, together with 
a strange distortion which was rather off-putting. 
Nakamichi's High-Com II 'black box' was also 
evaluated during 1980, and proved to be quite 
viable, giving good noise reduction, but Nakamichi 
is now planning to introduce a new Dolby C 
adaptor, which frankly should put all other domestic 
noise reduction systems in the shade.

Dolby HX is in effect a noise reduction addition 
to Dolby B, since it allows a higher average 
recording level to be achieved, thus increasing the 
dynamic range capability (please see sections on 
Dolby C and Dolby HX.

Today's best normal cassette tapes on high 
quality decks offer a very good dynamic range 
with Dolby B, with the best metal tape types on 
suitable decks being particularly astonishing at 
high frequencies. There can be no doubt that the 
introduction of the Dolby B noise reduction 
system was entirely responsible for the cassette 
medium being taken seriously by hi-fi 
manufacturers, for cassette recording quality was 
transformed at the beginning of the 70s. There is 
one snag with the Dolby B noise reduction 
system, and that is the need for the sound passing 
through the record processor to be at the same 
level, and to have a very similar response, to that 
passing through the replay deprocessing system. 
For this reason, many decks incorporate record 
Dolby B calibration pre-sets which allow a 
recorded tone to be adjusted to replay at a Dolby 
B calibration level indicated on the recorder's 
meters. Without prior adjustment, a more 

sensitive tape will play back at to high a level and 
be audibly slightly brittle, whereas a less sensitive 
tape will reproduce rather dully. The Dolby B 
system also exaggerates any frequency response 
anomalies, so that a 2dB fall at lOkHz may 
subjectively sound more like a 4dB drop. It is thus 
most important to ensure compatibility of tape 
with machine to achieve high quality recordings.

As part of the Dolby licence stipulations, all 
decks with Dolby B have to incorporate a 
multiplex filter which not only removes any FM 
radio pilot tone residuals, but also any frequencies 
beyond the audio range. These might otherwise 
affect the record Dolby circuits by decreasing the 
compression, but they would not reciprocally 
afect the replay processor, since the frequencies 
would not actually be recorded. If your cassette 
deck contains a switchable multiplex filter rather 
than a permanent one, I would advise you to use it 
unless you find no deterioration whatsoever in 
overall results without it. This will preserve good 
tracking between record and replay, provided the 
cassette tape type and deck are aligned properly.

Mechanical Considerations including wow and 
flutter.
In the subjective tests we listened to the wow and 
flutter present on a recording of tone at the 
beginning of the test, and later checked how much 
subjective wow was audible on piano and organ 
recordings. It was interesting that our subjective 
comments did not always tie up with the laboratory 
measurements, and so considerable time was 
spent in an effort to get better correlation. The 
accurate measurement of wow and flutter is not 
simple, and most test meters require the engineer 
to take an average reading when the meter is 
bouncing aound. An EMT 424 wow and flutter 
analyser was used to avoid human reading errors, 
as this meter integrates the total wow and flutter 
over an approximate 5 second period giving a 
fixed reading; we repeated this six times at the 
beginning, middle and end of a cassette tape.

The DIN peak weighting curve peaks up at 
between 4 and lOkHz, and falls off either side of 
this pass band. It is my opinion that this curve 
does not correlate sufficiently well with subjective 
wow and flutter of the type generally heard in 
cassette decks. For example, any little tape 
judders are very noticeable, but do pot contribute 
significantly to the reading; similarly a very slow 
wow may cause some listeners to feel slightly 
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giddy, but may again have little effect upon the 
measurement. We found that moving around the 
room whilst listening varied the annoyance of the 
wow quite considerably, so we also tried listening 
to the wow and flutter on headphones, finding 
generally that is was much less annoying. 
Somewhat surprisingly, there was better 
correlation with the measurements when listening 
on headphones. So, whilst measurements will 
show how good any machine basically is, please 
note any subjective comments, as these are also 
important. Some types of cassette tape tended to 
produce more audible wow than others and it was 
fascinating that wow and flutter, and especially 
any form of scrape flutter, was more annoying 
when the overall dynamic range was wider. 
Machines employing a combined record/replay 
head sometimes produce subjective dropouts or 
azimuth wandering, and this was occasionally 
subjectively more annoying than some of the 
measurements indicated. There is still much to be 
learned about cassette tape guidance over 
combined heads, and tensioning problems 
sometimes caused exaggeration of various 
mechanical effects.

I would particularly like to recommend readers 
to study Mike Jones' excellent article on cassette 
tape and deck mechanics, published in the 1980 
Hi-Fi News Annual (Link House).

Ergonomics
Some machines wound tapes very fast, making it 
difficult to back-step a short way, whilst others 
spooled very slowly. Winding speed is rather a 
subjective matter, but spooling could be untidy 
and damage might be casued to some types of 
cassette tape if very fasL On the other hand, very 
slow spooling can of course be irritating. Memory 
tape counters and tape position indicators are 
considered useful by some, but I have not placed 
too much priority on their functions, as so many 
users are not too bothered with them. 
Occasionally we were all very impressed (or 
unimpressed) with such a device, and comments 
are made where appropriate.

There was considerable variation in the ease 
with which cassettes can be inserted and 
withdrawn, and in one or two cases the cassette 
itself became rather too warm inside the machine, 
and thus any printthrough tendency of Uu: tape 
could be exacerbated. It is only fair to comment, 
though, that once one is accustomed to working a 
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particular deck, cassette loading and unloading 
usually becomes relatively simple, even if your 
friends might get a bit confused! It is sometimes 
useful to be able to transfer directly from play to 
wind, and later back again, and this was possible 
on most machines (see text). A few allowed 
cueing on rewind, which can be very helpful when 
trying to find the beginning of a particular 
programme excerpt. Some machines have remote 
control facilities, but no-one supplied us with a 
remote clock switching device.

Azimuth Alignment
It is important for the heads of al machines to be 
aligned with respect to azimuth so that they will 
record and replay tapes in a compatible way with 
other machines. A machine which has a head 
slightly out of vertical alignment will replay a 
standard test tape or a pre-recorded cassette with 
high frequency loss. The azimuth of each machine 
was checked with a special test tape, and was 
adjusted if necessary so that our frequency 
response cassettes were in alignment with the 
recorder. All further tests were made with the 
azimuth corrected. Unfortunately, some pre
recorded cassettes are themselves recorded 
slightly out of azimuth, and so some differences 
between tapes may be detected.

Some three-head machines have a user azimuth 
control on the record head, to give optimum 
azimuth between record and replay on any 
required blank cassette. Some machines needed 
continual adjustment, which was annoying, 
whereas others required hardly any adjustment of 
this control, even when changing from one make 
of tape to another. We checked the type of 
azimuth indication where fitted to see if it was 
effective and easy to operate. Since with the 
cassette tape medium one is dealing with recorded 
wavelengths of as short as 3 microns (1 micron is 
one millionth of a metre), it is obvious that a very 
small misalignment in the vertical angle of the 
record or replay head gap can have a very marked 
effect on the reproduction.

Record and Replay noise
The ear is not equally sensitive to noise at all fre
quencies, and so we used what is known as a CCW 
ARM weighting filter in the laboratory, which 
exaggerates noise present in the frequency region 
that is most subjectively annoying, while reducing 
the output level measurement in parts of the audio 
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range where the ear is not so sensitive. Unity gain 
at 2kHz was employed for all the filters used, and 
RMS calibrated average reading meters have been 
used throughout, since th'is is the standard we 
have established for some years in our laboratory.

Some cassette decks produce more inherent 
noise in their replay amplifiers than others, and 
this can have a significant effect in adding to the 
noise present on a recorded cassette. Ideally, the 
replay amplifier should be lOdB quieter than the 
noise generated by the tape and record 
electronics, but few machines were anywhere near 
as good as this. However, most machines were 
adequate. I am concerned that some were not 
correctly equalised on playback to a replay 
equalisation curve now more or less agreed 
around the world (please see section on frequency 
response standards). Machines incorporating 
more HF lift on replay, such as earlier Nakamichi 
models, will naturally be more hissy than those 
that are flat at lOkHz, and other things being 
equal the additional hiss is about proportional to 
the amount of lift at HF. When Dolby B 
deprocessing is switched in, the replay amplifier 
hiss should reduce by around lOdB. Switching 
from ferric to ferrichrome, chrome or metal 
equalisation on replay should reduce the hiss even 
more, by about an additional 4dB. As well as. 
checking replay noise in various equalisation 
positions, overall noise was also measured, and 
whilst sometimes the noise levels were poor 
because of noisy replay and record amplifiers, a 
few cassette tape types were found to be 
significantly noisier than others, afecting the 
results for the decks on which they were used, and 
this should be borne in mind when consulting the 
cassette tape section. Some machines presented 
noise problems on the record (input) circuits, and 
in particular many DIN input circuits pro
duced more noise than the inherent cassette 
tape noise itself on replay with the noise reduction 
switched_ Qn.

The newer decks reviewed in this survey nad 
generally good hum levels throughout. However, 
hum loops can be encountered when inter
connecting a deck with other components, and 
experimenting with connection leads and mains 
earthing to get the best overall performance is the 
best way to tackle any problems. Sometimes, a 
hum loop can be created if the cassette deck is 
earthed to the mains as well as being connected to 

/ external equipment which is also earthed.

Theoretically, earth loops should not present a 
problem, but in practice they can be a pest. Care 
must be • exercised when disconnecting or inter
connecting equipment because if an equipment 
fault develops, it is possible to get a nasty electric 
shock. Decks using just a 2-wire mains lead with a 
double insulated mains transformer that meets 
BEAB approval can often cause less aggravation 
than ones incorporating a mains earth wire.

Distortion
Whilst the basic distortion caused by the tape 
medium is odd harmonics and odd-order 
intermodulation, sometimes even-order
distortions (ie. 2nd harmonic) can be present in 
the electronics. The basic harmonic distortion of 
both record and replay circuitry have been 
checked and comments are made in the reviews if 
problems have been noted 2nd harmonic 
distortion is not quite as annoying as 3rd 
harmonic, and it is, frankly, quite remarkable how 
much distortion the average person can tolerate 
before throwing his hands in the air! Although 5% 
3rd harmonic distortion at middle frequencies is 
easily noticeable, it need not be unacceptable on 
programme, and I have slightly changed my mind 
about the tolerable amounts of distortion at middle 
frequencies, bearing in mind the biasing 
conditions of the tape and its high frequency 
performance.

, If a recorder is biased to give very low 
distortion at low and middle frequencies (ie 
highish bias) it may well show marked HF 
compression, and we all tended to prefer an 
intermediate bias setting which gave approxi
mately 2% distortion or so at +4dB, rather than a 
setting which gave figures significantly lower than 
this. Some machines were clearly overbiased, 
producing amazingly low distortion figures on 
appropriate tape types at 333Hz, for example, but 
HF compression was almost always very poor in 
such cases. However, almost ah normal chrome 
tapes gave such high values of distortion at 
reasonable programme levels that nearly every 
machine set up for such tapes did not do very well 
subjectively, the only exception being the Philips 
deck, using Philips chrome, which was acceptable. 
We have measured distortion via tape at Dolby 
!evef and on the new machines we have measured 
the level at which distortion reached 5% 3rd 
harmonic of333kHz, and also the l 0 Hz saturation 
point, but comments are also made on the subject
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ive distortion perfonnance of each machine. Since 
tapes can compress quite badly at high fre
quencies, and in some cases the cassette decks' 
could not even cope with high frequency transients, 
particular attention should be paid to comments on 
high frequency compression in the reviews. Quite 
frankly, a substitution of a better cassette tape can 
make a world of difference to sound quality, and a 
number of manufacturers were recommending 
what seemed to me inappropriate tape types for 
their recorders. Some did not even want to 
recommend any tape- at all, and this was most 
tiresome since we then had to spend considerable 
time choosing a reasonably compatible one our
selves, and the inexperienced consumer would find 
this most difficult If you use the cassette tape 
section guide, you should be able to find various 
types of tape that are similar in performance. But 
so many technical considerations in the deck affect 
tape performance that listening tests on your own 
machine on different tape types must be advised, 
especially as no deck will be identically set up to 
another sample of the same model.

Siqce pure iron pre-recorded cassettes may be 
forthcoming one day, we have checked each 
recorder's capability of playing them back 
.satisfactorily, even if it is not capable of recording 
on iron tape. However, many of the new models 
are capable of doing this in theory, and iron tapes 
are now becoming more easily available.

Bad distortion can be introduced if signal levels 
are put into the recorder's input circuits which are 
above the maximum designed levels. An effect 
called "clipping" is produced, and this is 
particularly marked if inappropriate use is made of 
a DIN input socket If the sound is completely 
clean on the deck monitor circuit whilst recording, 
then any distortion present on replay is likely to be 
produced on the tape itself, or perhaps in the 
record electronics. If any distortion is heard whilst 
recording and monitoring the input, the deck's 
input ciicuitry is almost ce^rfuinly overloading, 
providing the programme source is clean. This 
may be caused by using the wrong inter
connections or leads. If the record level controls 
have a very low setting but the meters are 
indicating a high record level, there is probably an 
excessive input level. Conversely, if it is necessary 
to have the record level controls at a very high 
setting the source levels are to low, and hiss may 
be introduced.

We checked to ensure that the noise reduction 

circuits were not adding distortion at lower levels, 
and most Dolby B circuits now incorporate 
distortion compensation to improve this. 
Attention was also paid to distortion in the 
headphone circuits, for some machines gave 
problems with some types of headphone.

Metering
Various types of indicator can be provided to 
show the user the recording level being presented 
to the tape. The ^U meter was originally 
established just before World War II as a 
broadcast standard instrument, and all too many 
cassette decks incorporating so-called VU meters 
in no way come up to the correct published 
standard for such meters. They are intended to 
show the average level during any passage of 
music, but in no way will they indicate the level of 
short transient sounds accurately. Speech, for 
example, may under-read by as much as lOdB, 
whereas a long continuous low frequency note ( eg 
organ) may well read fairly accurately. In order to 
give better meter accuracy, peak programme 
meters or indicators are used on some decks. 
These should show the highest level of transients, 
thus enabling the recording level to be set quite 
accurately, helping avoid tape compression and 
overloading. In my opinion. peak reading type 
meters should show the peak level of the 
progr^^e being recorded before Dolby 
processing or equalisation, but some 
manufacturers prefer to indicate the peak levels 
present on the feed to the record head. In practice, 
this may tend to cause the user to record at a 
somewhat lower level than he might otherwise 
have done, and this was found particularly severe 
on a Eumig machine, whose meter was hitting the 
end stop on a tape that was not audibly distorting 
to any significant degree. This meter is a typical 
example of one reading a massive treble bocst, 
thus grossly exaggerating the progr^^e levels at 
high frequencies:

Peak-level indicators of one form or another are 
on most of the decks, and these light up when a 
particular level has been exceeded. Liquid crystaV 
fluorescent type displays were generally liked by 
all of us. In many cases, the peak reading 
indicators were set at inappropriate levels, and so 
comments are made on this. The toneburst test 
was introduced to ascertain how appropriately any 
particular meter read a typical progr^^e peak, 
or whether a tendency to severe under-reading 
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was present Ordinary VU meters usually 
presented Dolby calibration level at +3dB, 
whereas peak reading types had this level 
somewhat lower, or even did not indicate Dolby 
level at all. An average reading meter, as found on 
most decks, will be indicating correct recording 
levels if the average programme is not allowed to 
reach more than the zero dB mark. However, 
many types of programme may be over or under
reading at this setting, and so on a particular 
machine I suggest that one should experiment with 
recording levels on different types of programme 
before attempting any serious permanent 
recordings. The Dolby calibration marks were 
checked by replaying a standard Dolby level test 
tape made in my own laboratory, and in general 
most meters were acceptably calibrated.

Output Circuits and Connections
Cassette decks usually have three separate output 
connections: line out (phono) sockets, the output 
pins ofthe 5-pole DIN socket, and a 3-pole stereo 
headphoae jack socket The line output sockets 
usually present typioal maximum output levels 
between ' 750mV and 2V on an average 
programme. Sometimes a gain control operates 
before the final output amplifier, but as often as 
not this control works on the actual audio output 
Some machines employing an output control after 
the final transistor stages nm into clipping 
problems on programme peaks, especially if very 
high recorded levels are present. It is far better to 
have the volume control immediately prior to the 
output stage, so that a greater overload margin is 
available. It is possible that in the next few years 
pure iron pre-recorded cassettes will be available, 
as they are potentially capable of reproducing with 
considerably better quality than normal ones. 
However/ they will have up to 6dB more level at 
all frequencies on them, on average, and it may 
therefore be important that a modern cassette 
deck shouid be able to accommodate such tapes. 
Comments are made in the reviews on this where 
appropriate.

The 5-pole DIN socket outputs, on pins 3/5, 
are sometimes at the same level as the line output 
sockets, but are often at a somewhat lower level, 
and from a rather higher source impedance for 
better compatibility with DIN standardised 
receivers. In general; unless you have a good 
reason to use the DIN sockets, always use the 
line-output phono ones.

Headphone sockets should be capable of 
driving all normal types of headphone from Sohm 
impedance to as high as 2kohms impedance, as 
high quality models are available over this large 
impedance range. Many decks could drive low 
impedance phones satisfactorily, but were 
incapable of driving high impedance ones at a 
sufficiently high level. Sometimes clipping was 
audible on some types of headphone before the 
normal line outputs were distorting, and this is due 

• to inappropriate headphone amplifier design. 
Again, relevant comments are made in the1 
reviews.

The output sockets usually present the input 
programme whilst recording is taking place, 
although the DIN socket should be muted. Some 
machines, when the Dolby circuits are operating, 
present the multiplex filtered signal at the output, 
whereas others take the monitor circuit from 
before the Dolby filter circuit It thus becomes 
possible to use headphones etc. whilst recording, 
and this can be most useful. Earlier JVC models 
employing ^NRS used to present the processed 
signal to the monitoring circuits whilst recording, 
and thus no real idea of the quality of the input 
programme could be gained; fortunately, this has. 
now been rectified in NC's more recent designs.

Input Circuits
Three types of input are normally available on a 
cassette deck; microphone, line input with phono 
sockets, and DIN inputs. Ideally, the line inputs 
should feed directly through to the record gain 
control, but the microphone and DIN inputs 
require considerable extra amplification. 
Unfortunately, microphones are so insensitive 
that their amplifiers require around 30dB more 
gain than the optimum DIN input requires, but all 
tomany decks employ the microphone input 
amplifier for the DIN input as well. in order to 
reduce the signal at the DIN input sufficiently to 
avoid clipping the microphone amplifier's input 
circuit, its level has to be attenuated to such a 
degree before amplification that hiss usually 
develops.

I have been somewhat hard on recorders with 
an inappropriately designed DIN input circuit, 
which is more noisy (ie adds more hiss) than the 
line input in almost every case. The ideal situation 
would be for a marufacturer to incorporate a 
variable gain switch with a pre-amp operating at 
around 15kohms input impedance with a 
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consequent level of around 15mV for DIN, 
increasing in gain by 26dB or so when the 
microphone jacks are inserted, and also' 
disconnecting the DIN input With a few 
exceptions, only European designed machines 
have, in general, optimised their DIN inputs 
properly,-and some Japanese models add so much 
noise as to render the Dolby B circuits rather 
inappropriate! Some decks have added too much 
gain after the recording level control in order to 
attempt to optimise the mic/DIN input, even if 
they have incorporated a line/ microphone switch. 
One machine for example, attenuates the line 
input level down to just a few mVs on the record 
level slider, and this has then to be amplified up 
again with hiss (unless the input signal is at a high 
level itself, which allows the record gain control to 
be used at a very low settiing, and improves the 
hiss level by presenting a much lower source 
impedance to the succeeding stage.) Most 
recorders have inadequate sensitivity on their 
microphone inputs because of the attempted 
compatibility with the DIN input.

However, I must state that I abhor the 5-pole 
DIN input standard, which was designed at least 
28 years ago for interconnections between valve 
receivers and valve recorders! If I had my way, all 
DIN inputs would be withdrawn from cassette 
decks, thus properly optimising the microphone 
input; and easing the line input compatibility by 
allowing less gain to be used after the record gain 
control. After measuring well over 150 receivers 
in the last few years, I can categorically state that 
the majority are not fully compatible with the 
majority of decks, and results are almost always 
better when the phono sockets on both pieces of 
equipment are interconnected, rather than DIN 
ones. Worse still is the habit of using leads with 
phono plugs one end and a DIN plug on the 
other*, for normally either high frequencies will be 
lost and levels will be severely attenuated, or 
severe clipping can result. If you do wish to use 
such a lead though, you can buy DIN socket 
adpators with built in resistors to attenuate 
signals, but this is rather ridiculous in this age of 
high technology.

* Note that some British amplifiers use DIN 
sockets (inappropriately) to 'phono' standards to 
improve compatibility with Japanese equipment, 
and in such cases the 'hybrid' lead type is usually 
the best choice.
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The DIN 5-pole socket uses pins 1/4 for record 
and 3/5 for replay, but note that on a properly 
designed DIN compatible recorder pins 3/5 
should be muted inside the deck whilst recording 
is in progress to reduce crosstalk at high 
frequencies between the output and input circuits. 
Many decks don't do this, but some mute the line 
out phono sockets as well. Some recorders are 
festooned with DIN sockets which are totally 
incomprehensible to the average person unless a 
lengthy study is made of what I term the 
"destruction" book. Even after this, other 
members of the family are likely to be confused.

I know that this is one area in which I am 
prejudiced, but in reviewing machines with only 
DIN sockets I have overcome my prejudices. But 
I am delighted to see nearly all European 
manufacturers, including the Germans, fitting 
phono sockets as well as DIN s. I am also pleased 
to see many new decks made outside Europe now 
omitting DIN sockets. Incidentally, I note that 
almost every German receiver and amplifier 
shown at the Berlin exhibition in 1979 included 
phono sockets for interconnection, thus ringing the 
death knell for the DIN socket.

A recorder should have a microphone 
sensitivity of, ideally, around 15QpV to meet all 
normal live recording requirements, providing 
reasonably sensitive microphones are used. 
However, sometimes a user will want to record 
very loud sounds, so clipping levels as high as 
30mV are desirable. A DIN input should be 
provided for luA current, which is theoretically 
equivalent in voltage terms to 1mV per kohm of 
the recorder's input impedance. If the latter is 
below lOkohm or so, and the DIN source i« at its 
usual very high impedance, hiss may be apparent. 
Although the DIN standard specifies a maximum 
sensitivity of 0.2mV per kohm, I would prefer to 
see this amended, since an input sensitivity greater 
than 0.5mV per kohm introduces so much hiss as 
to render the system rather ridiculous. If we really 
must keep the DIN system, then I would prefer to 
see levels of 5mV per kohm, which would make 
life for the sensible designers very much easier, I 
cannot remember measuring more than one model 
which actually clips at anywhere near as low a 
level as this.

Line-in or phono inputs are basically flat, high 
impedance inputs intended for direct connections 
to low impedance outputs from tuners, amplifiers, 
receivers and other signal sources. I do not like to 
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see a maximum sensitivity greater than lOOmV, 
since most input levels presented to cassette decks 
average between 250mV and 1V. These can 
easily be accommodated on all the decks 
reviewed, although not when using the DIN in/out 
5-pole sockets.

Erase and RF Bias
All cassette decks incorporate a high frequency 
RF oscillator running at around 100-150kHz 
which is used to develop an alternating field in the 
erase head. This is required to erase any trace of a 
previous recording whilst a new one is being 
made. A very small amount of this erase 
frequency is fed through to the record head via 
potentiometers of one form or another, and this 
current is called RF bias, or more simply bias. 
Bias is required to enable the recording tape to 
accept audio magnetisation optimally, but its very 
presence has some undesirable effects on the 
overall quality. If the bias is set too low for the 
tape being used, then low frequencies will be very 
distorted at high levels, whilst high frequencies 
may well be tooshrill. Also the audio magnetisa
tion will not go deeply enough into the oxide, and 
so surface variations will cause more obvious 
output variations, described aptly as "dropouts". 
However, as the bias level is increased, LF and 
^MF distortion is reduced, but high frequency 
response gradually decreases. Above optimum 
bias the HF response falls very rapidly indeed as 
bias is further increased, and in addition HF 
compression becomes noticeable. Unfortunately, 
an RF bias setting for one tape may well be 
anything but optimum for another brand, and the 
cassette tape section refers to this in greater detail.

Very approximately, regarding the average 
budget ferric tape as zero dB bias, hi-fi cassettes 
require between l and 2dB more bias, whilst one 
or two other ferric tapes require slightly more still. 
Ferrichr6me types require at least 2.5dB more 
bias than budget ferries, about l .5dB more than 
average ferries, while chrome and pseudochromes 
ideally require about 4dB more than average 
ferries. Metal tapes require around 6dB more bias 
than chrome and pseudochrome types (+10d,B ref 
average ferric), and so not only are greatly 
improved bias and erase circuits necessary, but 
new types of record head, such as sendust have 
had to bo introduced to avoid head saturation with 
the high audio and bias currents required.

The bias switch on the deck normally alters the 

bias appropriately for the different tape types, 
whilst the equalisation switch selects the 
appropriate replay and record curves. Some 
recorders have their bias variable by the user, and 
if this control is moved in a negative direction, 
bias is decreased and high notes will be boosted, 
whereas when the control is moved in a positive 
direction, high notes will become more muffled 
whilst low ones become less distorted 
Unfortunately, some types of record head become 
saturated at very high bias levels, so when the 
audio signal current is passed through as well, 
distortion may result. For this reason, all too 
many cassette decks cannot provide sufficient bias 
for ideal results in the chromium position, so 
sometimes bad distortion figures will result (I hav& 
only rarely met with this problem in 3-head decks, 
where the record gap is somewhat wider).

Nearly all the most recent decks reviewed here 
are described as 'metal capable', and whilst many 
of them performed poorly on metal because of 
head saturation problems, the average pocformance 
on pseudochrome tapes showed a distinct improve
ment over earlier models.

Frequency response and level standards
When cassette decks and tapes were first 
introduced over fourteen years ago, Philips 
worked in co-operation with German tape 
manufacturers to establish response test tapes 
which should have indicated the correct replay 
equalisation (originally at 1590/120gsec). After a 
few years, it was realised that the originally 
designed 7dB bass cut at 50Hz on replay was 
ridiculous, and so by international agreement the 
time constant became 3180/120gsec, which gives 
only 3dB cut at 50Hz. The Japanese studied the 
original Philips specifications very carefully, and 
many manufacturers came to the conclusion that 
the BASF response test tapes were in error at high 
frequencies. My <fwn research led me to the 
opinion that the BASF test tapes had 
approxlinately 3dB to much level at lUkHz, and 
Japanese Teac and other test tapes seemed to 
replay more in accordance with what seemed to 
me a correct 120usec curve. In the early summer 
of 1977 I published details of this controversy, 
and was backed by many manufacturers 
throughout the world. At the time, BASF took up 
the cudgels by stating that their tapes were the 
original standard that most people accepted We 
have had, therefore, a situation where almost all
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European manufacturers have been adjusting their 
replay equalisation to the BASF test tapes, but 
virtually all the Japanese decks that I have 
reviewed in the last few years have been far more 
compatible with Japanese test tapes.

What is perhaps more serious is that pre
recorded cassette manufacturers in the UK have 
been observing the BASF replay standard. 
Consequently many pre-recorded cassettes have 
sounded rather brittle at lower and intermediate 
levels, but compressed at high frequencies at high 
levels, since if there is more treble cut on replay 
for the BASF curve, it is necessary to attempt to 
put more HF on the tape. It is for this reason that 
many pre-recorded cassettes have had such poor 
high frequency compression. The situation now. 
would seem to be changing, in that the latest very 
expensive BASF frequency response test tapes, 
having frequencies up to l 8kHz, fall virtually 
perfectly along a straight line equalisation up to at 
least 10kHz, with what I have always claimed as 
the correct time constants.

All the decks reviewed in this book have been 
tested on replay with tapes conforming to the 
latest BASF standard, with which I totally agree, 
and which incidentally seems to be gradually 
being accepted by all. The 3180/70gsec replay 
curve required for ferrichrome and all chrome and 
pseudo-chrome types, and which is now being 
used for pure iron replay, requires just over 4dB 
cut at IOkHz compared with the ferric replay time 
constant of 120gsec, and thus the replay noise 
using 70gsec should be up to 4dB better, thus 
giving a greater dynamic range potentiality 
provided of course that the tape itself is 
sufficiently improved over normal ferric types at 
high frequencies.

Dolby level is specified at 200nWb/m using the 
American McKnight method. Dolby level test 
tapes should replay on the Dolby mark indicated 
on almost all meters. There is no recording 
standard equalisation for it is stipulated that the 
equipment should be equalised on record, in order 
to give a flat overall response at low and 
intermediate volume levels. The amount of record 
equalisation necessary will, of course, vary from 
head type to head type, as well as from tape to 
tape. However, all recorders should now 
incorporate a 3dB bass lift at 50Hz in the record 
amplifier, to offset the standardised equivalent cut 
on replay.

All the measurements concerned with response 
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and level in this survey are related to the latest 
BASF test tapes, and my own international Dolby 
level calibration tapes which I supply to Dolby 
laboratories, which should thus set the inter
national standard originally devised by Ray Dolby 
himself.

LATEST DEVELOPMENTS 
IN THE CASSETTE MEDIUM 
Dolby OX
In tape recording it has been hitherto- necessary to 
use a compromise bias position which allows as good 
a performance as possible at 333Hz compatible 
with a reasonable high frequency performance. 
Better low frequency measurements can be 
obtained if bias is increased, but this will cause a 
severe degradation in HF sensitivity and 
saturation levels. If improved HF properties are 
required, then bias can be lowered, but at the 
expense of significantly more distortion at low 
frequencies. The ideal sithation would therefore 
be for bias to be controlled in such a manner that 
its level is determined by the momentary 
frequency content of the programme being 
recorded. The basic idea is not new, but early 
attempts were not really successful.

Kenneth Gundry of Dolby Laboratories has 
perfected a means for achieving this control of 
bias by program content in a very remarkable 
way. His system is now called Dolby HX, the 
letters standing for "Headroom Extension". A 
DC control signal is taken from the output of the 
Dolby B side chain and is used to control a circuit 
which operates on the bias level, and an additional 
circuit which alters the record equalisation. At 
very low programme levels the Dolby HX 
circuitry permits a very flat response to be 
achieved with a high bias current, thus giving a 
recording with magnetisation deep into the oxide 
layer. This provides a very 'robust' sound quality 
with significantly fewer drop-outs, and a recording 
which will be less easily partly erased by external 
factors. As the content of high frequencies in the 
programme increases, the bias current is allowed 
to reduce to an optimum level for the frequencies 
tp be recorded satisfactorily with less compression 
or distortion.

A powerful HF transient . will result in a bias 
reduction of many dBs wich will thus allow the 
transient to be accommodated on the tape, but this 
reduction of bias will also of course have an effect 
on the low frequency performance. The DC side



The System
that beats the system

Arguments over which system is 

best (or worst) for which type of 

distortion have been raging 

for years.

Butnow, Sansui have IN" 
perfected a system that ends 

disputes once and for all.

Because their revolutionary 

new Super Feedforward System 

is designed to eliminate a// kinds of distortion.

Atall frequencies.

What Super FF does
Distortions such as harmonic, 

intermodulation, cross over, switching, TIM 

and envelope have been virtually eliminated.

And even the, as yet, unknown and 

unquantifiable tvpus of distortion are guarded 
against.(TIM was once considered one of these.)

How Super FF works
The diagram shows how a distortion, 

generated in A2, is returned to the input in 
reversephase, where it is added to Al. The 

reverse phase signal is then amplified by Al 

and sent to A2. Thus distortion 

is reduced atthe output of A2.
This is the working principle 

ofNFB.

In the Super Feedforward 

system, a reverse-phase 

signal at the output of Al is 

also sent to error correction 

amp A3, where it is amplified 

and then sent on to the output 

(rather than the input) of NL
In this way the feedforward circuit removes 

what little distortion NFB fails to eliminate.

The Super FF Unit
For some time Sansui have been considered 

the pacesetters in advanced audio technology.
The development of the Super Feedforward 

system confirms this.

But the new AU-D9 Super FF amp is not only 

a remarkable improvement that makes your 

music sound better-it is also remarkable value 

for money.

Write for details and we'll tell you about our 

matching tuners as well. .



™^ THE TRUTH
No two brands of cassettes are 

the same.Because every length of 
tape varies slightly in character.

Usually identified by differing 
requirements in bias, level and 
equalisation.(All necessary evils in 
magnetic recording). .

The fact that there are 
variations between brands is not 
that surprising.

What is more surprising, is 
that variations exist even between 
cassettes that look identical.

For that reason, the optimum 
performance can only be 
achieved from any given tape,if
the bias, level and equalisation are individu- worlds most advanced cassette decks.
ally set.

An impossible operation on '99.9%' of 
all cassette decks.

And as the number of tapes on the 
market multiplies,the likelihood of acassette 
deck doing justice to every one gets less 
and less.

Three-point-turnwith a difference.
Needless to say; at Pioneer we have the 

answerThree independent controls for bias, 
level and equalisation.

Otherwise known as the EqLB tuning 
system on our CT-F 1250 cassette deck 

An extremely accurate system thats 
suitable for all types of tape. From metal to 
chrome to standard.

Once the tape is inserted in the deck you 
twist the controls.

You'll know you've reached the 
optimum level for the tape you're using, be - 
cause thats when both lights glow red 
simultaneously

Set all three and you're ready to record. 
The truth, the whole truth and nothing but 
the truth.

Rock steady quartz timing.
The EqLB system is not the only feature 

which makes the CT-F 1250 one of the

The closed-loop dual capstan with auto
matic tapeslack cancellor,as well as being a. 
mouthfull, is the most effective system 
yet for controlling wow/flutter and tapejitter.

Without it, the CT-F 1250 wouldn't be 
able to compete with open reels for accuracy.

With it, the quartz direct drive DC motor 
keeps wow and flutter down to a miniscule 
0.03% WRMS (0.12% DIN).

The drive and tension capstans are 
looped by a sub - belt, so that they rotate at 
exactly the same speed.

Keeping the tape at the right tension to ..,: 
avoid slack or stretching. —

So that recorded signals retain the —— 
same pitch from one end of the tape — 
to the other. ..ZZZZZ

There's also a second DC j--—
motor for fast forward and re
wind functions. „

Keeping one step ahead. “
Using the theory that two heads are 

better than one, we've taken the point of 
view that three heads are better than two.

The recording and playback heads 
are both made from the same ferrite based 
material called Uni-X'Tal.

Which boasts much higher electrical

■■■■■■■■■



AND EVERYTHING
SOUNDS PERFECT.
and anti-wear characteristics than ordinary 
ferrite or sendust.

Also the two heads allow for instant 
monitoring and various musical benefits: a 
flatter and wider frequency response (25Hz 
to 18kHz±3dB),low distortion and an 
exceptional 69dB signal-to-noise ratio with 
Dolby* on.

Window shopping for rollers.
The third head is a Pioneer exclusive. 

A compact 'small window' erase head that 
eliminates low frequency'hangover'by 
wiping clean the tape twice on each pass.

Its unique, in that, it utilises the two 
smallest windows that expose the tape at 

the open end of a cassette.
Leaving the two larger windows on the 

outside, free to accept pinch rollers for add
ed stability to the tape movement.

This along with the electronic memory 
control provides the little touch that helps 
prevent tapes turning into spaghetti inside 
the deck

But enough of all these facts about the 
CT-F1250.

•Visit your local Pioneer deafer for a de
monstration. Nothing compares to actually 
listening to it.

Now, we wouldn’t lie to you would we 7
*Dolby is a registered trademark of Dolby Lab. Inc.

To: Pioneer High Fidelity (GB) Ltd, PO. Box 108, Iver, Bucks. SLO 9JL.Fd like more information on 
the CT-F 1250 cassette deck. Please send me the Pioneer catalogue and a list of dealers.

Name_____________________________________ :--------------------------------------------------------- .

Address---------------------------------------------------------------------PIQNŒGR
.___________________________________ __________ Everything you hear is true.



Presenting one small improvement that 
every speaker in this publication could benefit 
from- M itsubishi’s System 4. h's a corn plete 5O0W 
per channel stereo system cleverly crafted in 
minature-a dramatic saving in size that has no 
reflection on the performance-nor on the long 
li st of Space Age features.

For instance, the illuminated tuning scale 
tha-t changes from white to green to indicate when 
you’re perfectly in tune, the touch sensitive tuning 
l ock’ and the LED signal strength display. The 
tape deck features full metal tape compatibility 

Automatic Pause Spacing System, Soft-touch’ 
l ogic switching LED peak level indication and 
Dolby NR-all with an amazing level of just 
0.05WrmsWow and Flutter.

Speaking figuratively the ultra-wide dynamic 
range pre-amp with built-in head amplifier features 
a lOOdB Signal to Noise ratio whilst the power 
amplifierboastsaTotal Harmonic Distortion figure 
of only 0.008% (50W-3dB).

Which, when you size it all up, merely confirms 
M itsubishi’s reputation-when it comes to Hi-Fi, 
nothing sounds better.

ELECTRIC IUK) LTD . OTTERSPOOL WAY. WATFORD. HERTS WD2 8LD AUDIO
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chain voltage variations have been chosen very 
carefully, with optimised time constants so as to 
create a flat overall response at all times. As the 
bias level is reduced, the record equalisation must 
also be reduced and vice versa, and a correction 
for mid frequency sensitivity is also required. Not 
only is a high frequency transient sufficiently short 
that the attendant momentary bias reduction 
which causes the increase of LF distortion is 
relatively inaudible, but I have found in the 
laboratory that the presence of the high frequency 
transient itself tends to reduce low frequency 
distortion by effectively increasing the 
instantaneous bias.

One measurement example will perhaps make 
this clearer to the reader. Maxell UDXL 1 under 
normal biasing conditions on a particular deck will 
give a5% distortion point at 333Hz of +8dB ref. DL, 
together wiih a IOkHz saturation of around-7dB. 
If bias is reduced by 3dB, then the 333Hz MOL 
degrades by 7db or so whilst the IOkHz saturation 
point improves by 6dB. If a spectrum analysis is 
made of the 333Hz tone recording at a level where 
10% distortion is created at this low bias, the 
distortion is seen to decrease to only 1 or 2% 
when a IOkHz signal mixed in with the 333Hz 
one is progressively increased in level up to 
saturation. ^fuen the IOkHz signal is at a low 
level, bad 3rd order IM distortion is apparent 
below and above IOkHz- (at IOkHz ± 2 X 
333Hz.) As the HF level is increased, both the IM 
distortion, and the 333Hz harmonic distortion 
components decrease dramatically, and it is quite 
clear that the mechanism producing this reduction 
is the IOkHz audio current acting as RF bias for 
the 333Hz current.

When the 1 OkHz signal was changed to Yi- 
octave white noise centred on 1 OkHz, a similar but 
slightly less marked decrease of LF distortion 
occurred, which suggests that a high frequency 
transient, in which there are many frequency 
components occurring at the same time, will also 
give distortion reduction at low frequencies.

The Dolby HX system has been patented, and I 
am informed by Dolby Laboratories that it will 
only be licenced for use with equipment already 
incorporating Dolby B processing. The first public 
demonstration of the system was given at the 
Chicago CES Show in June 1979, and I was 
fortunate to be able to gain some experience when 
staying with the inventor in San Francisco. 
Prototypes which I heard showed a remarkable 

improvement in the quality of high frequency 
transients, and much higher overall recording 
levels could be achieved on programme material 
that would normally have had to be recorded at 
only modest levels to preserve openness and 
clarity. Speech recordings were particularly well 
reproduced at high levels, as were pop music 
tracks incorporating powerful percussive 
transients, and low frequencies present at the 
same time did not seem to deteriorate audibly, 
presumably because of the processes that I have 
described.

Several manufacturers have already taken up a 
licence agreement for Dolby HX, and in 1980 we 
have seen a few new cassette decks appearing 
which incorporate the system. It would be true to 
say that pseudo-chrome tapes with HX could give 
sound quality almost as good as metal tapes at 
their best used without the system. But perhaps the 
most important potential application is in the use of 
the system at lower cassette tape speeds. Nakamichi 
recently released their model 680 ZX recorder 
which runs at 4.8 and 2.4cm/s, and at the low 
speed the response is maintained to 15 kHz. In 
order to avoid very bad HF compression, bias 
levels have had to be considerably reduced, and 
although the sound quality is astonishingly good it 
would clearly be very much better still if Dolby 
HX were incorporated. There may also be applica
tions at even slower recording speeds; for example 
l.2cm/s withHX could give a sound quality which 
might be as good as the normal cassette speed was 
10 years ago, but with a response extending to only 
7.5 kHz. I have been disappointed that relatively 
few decks have become available with Dolby HX 
so far, and many companies have told me that this 
is for three basic reasons. Whilst HX give a fair 
improvement, to make this obvious to the con
sumer, a demonstration has to be rather more 
competent than can be managed by the average 
retailer. Furthermore, they claim thatHX is rather 
more fussy in its alignment, and therefore even 
fewer tape types would be suitable for each 
position than would be the case without HX. For 
political reasons, many manufacturers do not want 
to have to specify one particular brand of tape too 
strongly, as manufacturers of very good but 
incompatible cassettes would be most upset With 
Dolby HX too, rather more quality control is 
required to set the machine up correctly and check 
its performance, and since it is clear that most 
companies already have quality control problems 
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enough, this seems to be a valid point against HX.
An exciting prospect, however, is the possible use 

of Dolby HX in pre-recorded tape duplication. Quite 
high bias levels have to be used in duplication to 
give good penetration into the oxide, and this 
means that high frequencies are almost invariably 
highly compressed. Head/tape contact on a 
duplicator running at 32 or even 64 times normal 
speed is never as good as it is on a domestic 
machine, but the use of Dolby HX could give 
significantly better pre-recorded cassette quality, 
allowing the sound to have a wider dynamic range 
and be much closer to the original studio master 
tape.

Dyneq
An alternative method for dealing with the high 
frequency compression problem is that introduced 
by Tandberg in their new model TCD 440A 
(reviewed in this ^wk). They have adopted a 
circuit configuration which allows the record 
equaliser peaking circuit to be subjected to 
variable damping, dependent upon the high 
frequency energy content of the programme. The 
amount of damping is selected in the various 
equalisation positions for specific tape types so 
that the maximum energy at higher frequencies is 
never allowed to exceed that which can be 
accommodated by the tape itself when operating 
under Tandberg's preset bias and equalisation 
conditions.

In the Dyneq system, as it is called, there is no 
limiting action at low or middle frequencies, and 
high frequencies are only limited by virtue of the 
effect of equalisation damping. Very exhausive 
trials of the system show that speech can be 
recorded at very high levels with barely noticeable 

degradation, and there is an openness and 
clarity in the reproduction which can only be put 
down to the fact that high frequency intermodula
tion distortion is dramatically reduced because it 
is never allowed to be created on the tape itself. It 
is fascinating that a surprising amount of transient 
energy can be cut without it being noted 
subjectively, and the system also works well with 
normal music programme material.

It is perhaps rather hard on Tandberg that they 
were totally unaware of the Dolby HX system 
until they found that they were both demonstrating 
their new systems at the same time and at the 
same show, but it must be said that both systems 
work well, and the Tandberg one is clearly less 
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complicated and thus cheaper for a manufacturer 
to incorporate.

Dolby C
In the early Winter of 1980, rumours were 
circulated amongst manufacturers that a new 
Dolby noise reduction system was coming, and 
Dolby informed me very early of the details. A 
launch to manufacturers and consultants and a few 
members of the technical press took place in mid 
November. I had the opportunity of playing with 
an early prototype Dolby C system equipped Trio 
.KX2060 machine, built by Dolby laboratories 
with switchable Dolby off, B and C positions 
available. The system is capable of giving a 20dB 
CCIR/ ARM weighted overall noise reduction, and 
our measurements on this early prototype show 
that this improvement is almost reached in the 
modified Trio. The Dolby C circuitry in essence 
contains two Dolby B chips on both record and 
replay, with time constants changed so that the 
frequency response in the side chain is modified 
such that noise reduction is achieved down to 
below 350Hz. Dolby have always been concerned 
about the HF saturation problem on cassettes, and 
so for the first time they have introduced HF cut on 
record before processing, and boost after de
processing on replay, together with effective modi
fication of the overall equalisation time constants. 
These modifications actually reduce the total noise 
reduction above 15 kHz when compared with 
Dolby B, but give a remarkable improvement in 
the HF saturation performance. The subjective 
effect produced by the system is virtually no 
overall noise, and yet an outstanding breadth of 
clarity, even at high levels. Noise pumping and 
various noise effects are kept to a minimum, and 
are clearly much less noticeable than on any other 
domestic system except Dolby B.

We copied some digital material straight through 
the Dolby C onto Maxell UDXL I and UDXL II 
cassettes, with stunning results which frankly 
outclass the reproduction of any other cassettes 
that we have heard Many Japanese manufacturers 
will be introducing Dolby C towards the end of 
1981, and we have recently heard that one who 
was to have marketed a dbx version of their deck in 
Europe has abandoned the plan in favour of Dolby 
c.

All is not plain sailing with this system, how
ever, and only the better Dolby B chips are suitable 
for use with the C system, since the inherent noise 
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floor of any transistors and circuits must be low 
enough to accommodate 20dB more dynamic 
range. The very introduction of Dolby C will cause 
deck designers to rethink clipping margins and 
noise performance, and many manufacturers who 
only just manage to obtain a reasonable dynamic 
range with Dolby B are going to have to rethink all 
their electronics! DIN inputs will just have to be 
very much better, and indeed a 20dB extra 
dynamic range demand can only just about be met 
with the most perfect DIN input circuitry (such as 
is used on the reel-to-reel Philips 4522 recorder). 
It is significant that Dolby C will encourage the use 
of lower tape speeds in cassettes, and may well 
allow the stereo microcassette to be more than a 
pipe dream for serious hi-fi recording in miniature.

The circuit itself is designed so that the first chip 
brings up intermediate levels on record, whilst the 
second chip brings up the quietest levels with 
reciprocal action on replay. There is almost no 
increase in the maximum compression ratio as 
compared with Dolby B, and so alignment prob
lems are not likely to be more troublesome than 
hitherto. One final and rather fascinating con
sideration is that because the noise reduction 
continues to a much lower frequency than with 
Dolby B, its overall effect when not de-processed 
sounds more like normal compression, and Dolby 
C processed cassettes can actually be more 
tolerable in a car stereo system than those using 
Dolby B. Although I do not recommend Dolby C 
classical cassettes being played back without or 
with incorrect de-processing in the car, background 
music may actually sound better when Dolby C 
processed in these circumstances. We may even 
see Dolby C used in AM broadcasting, particu
larly on short waves, since it can give greatly 
improved intelligibility, and yet be very consider
ably cheaper than complicated broadcast com
pressors not using a sliding band system (pre
sumably other manufacturers cannot use sliding 
band without infringing Dolby's patents).

I can even see an application for Dolby C 
processing in inexpensive digital recording or 
transmitting systems, using fewer bits than normal, 
and might well enable 11 bits to give a reasonably 
good sounding reproduction. In any case, I predict 
that Dolby C will become a major noise reduction 
system very rapidly, the component parts only 
contributing a minor additional expense in pro
duction

Speed standards
Philips have been making strenuous efforts to fry 
and persuade manufacturers to keep to the single 
speed of 4.8cm/s on Compact Cassettes. but BIC 
were the first to incorporate a second speed 
(9.5cm/s) whilst Nakamichi has introduced a 
slower speed. At least four other manufacturers 
are now working on two and even three speed 
models, and it seems clear to me from looking at 
some prototypes that lower speeds are definitely 
coming, despite Philips' efforts. The Compact 
Cassette patent restrict licencees to a single speed, 
but this has already run out in most countries, and 
will shortly expire in others, and I cannot see that 
Philips will have any authority to restrict 
manufacturers to a single speed. Their philosophy 
is basically to encourage just one speed so as to 
avoid confusion ^ongst the public, but I am 
afraid that I cannot agree with Philips here, for I 
have rather more respect for the intelligence of the 
public, and feel that the same situation will 
eventually develop with cassettes as has already 
occurred with domestic reel-to-reel over the years: 
19cm/s was once. the standard domestic speed, 
but 9.5, and shortly afterwards 4,8cm/s, were 
taken up internationally; even 2.4cm/s was 
incorporated into some specialist portable 
machines and this had useful applications.

Refuturning to the cassette medium, note that a 
C90 runhing at half speed would give l h hours 
uninterrupted playing time in stereo on each frack, 
and since Nakamichi has already shown that very 
reasonable quality can be achieved at this speed, 
together with a surprisingly extended response 
and a relatively good signal-to-noise ratio, quite 
clearly the lower speed is very viable. Even 
quarter speed, with a response limited to just 
7.5 kHz is perfectly adequate if one wants to leave 
a tape going for three hours to capture various 
programmes when one is out of the house. 
^fuereas 120JLS is clearly a recommended time 
constant for 2.4cm/s, probably 180, or even 
240JLS 'will have to be chosen for 1.2cm/s, even 
when pseudo-chromes etc. are considered. I look 
forward very much to reviewing low speed 
machines as and when they become available.

Microcassettes were initially introduced only 
for dictation recording, and various models have 
speeds of2.4 and 1.2cm/sec. Sanyo have shown a 
stereo Dolby B microcassette recorder at several 
exhibitions, and others are developing stereo 
microcassettes. I cannot see that they are viable for 
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good quality unless Dolby C noise reduction is 
used, but with this system we may very well see 
some fascinating new subminiature machines 
which will provide surprisingly good stereo 'in the 
field' facilities. So beware in the future of being 
'bugged' in stereo, let alone mono! If Philips do not 
want the microcassette to take over for many 
applications, they must realise that the pressure is 
increasing for slower Speeds to be approved for use 
with the cassette medium. The latest signs are that 
many Japanese manufacturers have not only 
developed two or three speed machines, though 
stalling their introduction, but may actually bring 
these out in the foreseeable future.

Tape developments
As for cassette tape improvements, we are likely 
to see metal tapes improve ^further, and in 
particular the head-to-tape contact should be 
bettered if it is found possible to coat the surface 
with a very thin layer of chromium dioxide, for 
example, to stabilise and improve the surface 
finish. Although this wil have a slight degradation 
effect on the high frequency performance, it could 
greatly enhance the storage properties. Other 
types of magnetic material are likely to be 
developed, and there are many rumours 
concemhrg doping or crystal coating with new 
types of magnetic material, including compounds 
of rhodium and even rare earth elements.

One fascinating piece of research was an 
analysis of the coercivity range amongst typical 
particles used for coating tapes. Philips 

•laboratories have managed to prove that a 
magnetic powder which gives an overall coercivity 
measurement of perhaps 340 oersteds will have 
component particles with coercivities ranging 
from far below average to as high as 1^OO 
oersteds, the latter actually being similar to the 
typical coercivity of pure metal powders. It is thus 
possible that 'scientists might find a way of 
extracting or preparing purer magnetic coatings of 
much higher average coercivity, and without the 
necessity of applying crystal deposition in order to 
increase coercivity. We might thus see improved 
pseudo-chrome tapes with coercivities as high as 
500 or 600 oersteds, which are not doped and 
would have far fewer "rogue particles" of greatly 
differing coercivity. This would mean the 
introduction of new tapes with the high frequency 
performance of such as BASF Chromdioxid 
Super, with the low frequency MOL charao- 
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teristics of Maxell UDXL 1, and with print
through characteristics as g^al as the best modem 
tapes. Furthe^tore, perhaps if packing density is 
increased and the remanence is not kept to high, 
background noise will be im^thrsed to improve 
^further the dynamic range capability. Such new 
tatapes will almost ce^finiy be designed with Dolby 
HX in mind, and they should peform particularly 
well at slower tape speeds.

Since the fast book was published, there. have 
been some very interesting new tapes introduced 
Worth a special mention is Maxell XLIS which 
shows improved headroom across the board, and is 
now, in my opinion, the best 120usec ferric. TDK 
SAX and Maxell XL/IS pseudo-chrome both 
show greatly improved short wavelength 
performance, while BASF Chromdioxid II and 
Chromdioxid Super II both have incredibly low 
background noise and quite good electroacoustic 
properties, marred by very poor print-through.

CASSETTE AND REEL-TO-REEL TAPE 
STANDARDS.
Two important parameters in tape recording must 
.be standardised by international agreement. The 
first is magnetic flux, which relates to the amount 
of magnetisation on the tape, ie the volume of 
sound; the second is the replay equalisation 
standard for use at each speed, or with various 
tape types. It may be of assistance ifT ; a brief 
explanation of these standards, to which frequent 
reference is made in this l^k.

Flux Levels.
For reel-to-reel tapes there are two basic flux 
.levels, referred to intemationruly, the OIN one 
(now also IEC) of 320 nWb/M, and American 
^mpex operating level, sometimes erroneously 
known as NAB level. The DIN standard level was 
devised decades ago in a German laboratory, in 
which a flux was developed on a tape and its level 
determined by chopping up pieces of the tape and 
inserting these into a magnetometer which 
measured the amount of magnetisation. After this 
measurement had been achieved, the recording 
level was altered so as to produce an alleged flux 
sometimes referred to as DIN level at IkkHz on 
38cm/s test tapes, whilst the same flux was used 
at the lower frequency of 333Hz for 19 cm/s. The 
level was measured at 320 nWb/M. A level some 
■^B higher at—510nWb/M was also standard-



If everything were perfect
. . . a control unit would consisfata 
volume control and a pmgi annue 
selector switch.

In practice, correctly designed 
tone controls can make a significant 
contribution.

For a constant sound level, 
replay from a gramophone record 
produces distortion which increases 
very rapidly at high frequencies - 
doubmm in fact mi every major 
mini increase in pitch.

There comes a point when the 
contribiitioi) of this distortion is 
increasing at a greater 
mm mail the 

musical cente nt and this is what 
decides I he optimum setting of the 
comprehensive Quad filter system, 
an essential and integral part of 
every Quad pre-amplifier.

i he rate of attenuation can Ih 
set ;my where between 'TmldTill 
per octave starting at one of limi 
irequeneies5k, .Tor ¡atlLamt an 
appiopi into selling can be Sound lor 
each record to provide mm e oi Ilie 
music mid less of the distortion.
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The Acoustical 
Manufacturing Co. Ltd., 
Huntingdon l’E18 7DB. 
Telephone: (0480) 52561.
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ised, and is included on a BASF stereo test tape 
for 38 cm/s.

Because cassette tapes of 10 years ago could 
not take the relatively high level of 320n^fu/M, a 
second level was established of 250nWb/M, also 
used on DIN test tapes for 9.5 cm/s reel-to-reel. 
This is the standard flux used by many manu
facturers, and regarded as a OdB level by them.

Ampex operating level was originally defined as 
185nWb/M (reel-to-reel), the replay being 
measured as short circuit flux, using a special 
replay head which had been calibrated very 
carefully in a laboratory. All this work was 
originally done by J. McKnight, who now runs an 
independant magnetics reference laboratory in the 
States. Unfortunately, this and the DIN methods 
of measurement do not quite tie in with one 
another, there being approximately 0.8dB 
difference, but it is impossible to say which 
measurement is correct. Whilst the - theoretic 
difference between the two flux levels should be 
4.8dB, in practice it measures about 4dB. When 
Ray Dolby first introduced his Dolby noise 
reduction system, he chose to use Ampex 
operating level as his standard 'Dolby level for 
reel-to-reel, and in practice this actually works out 
as 4dB below DIN level. On cassette tape he 
stipulated Dolby level as 200nWb/M measured 
by the McKnight method, but my measurements 
have always indicated that this is equivalent to 
around 213n^fo/M by the DIN method. Dolby 
level on cassette is therefore approximately 1.4dB 
below 250nWb/M DIN standard. The Dolby 
mark on cassette decks should correspond to 
Dolby level, and a DIN cassette test tape, or one 
using 250n^fo/M having the flux reference at 
333Hz, should therefore play back approximately 
1.4dB higher than Dolby level.

Replay Equalisation.
Over the years many manufacturers . have made 
test tapes which should play back accurately on a 
high quality replay head when this is connected to 
a replay amplifier of equivalent quality set up to 
the theoretically correct required standard. 
However, the early test tapes were made when the 
intimacy of contact between the replay head gap 
and the surface of the tapes was not as well 
controlled as it now is, and it has been found over 
the years that some manufacturers record to high 
levels at short wavelengths, so that replay 
equalisation had to be modified erroneously to 

reproduce with a properly flat response. With 
improvements in heads it has been realised that 
many test tapes were incorrect, and gradually 
their manufacturers are improving this, and 
putting a more accurately recorded response on 
them. I measure replay responses where 
necessary with reference to what I estimate to be 
the.correct replay curve, my estimate being based 
upon extensive research of my own.

Note that it is the replay equalisation that is 
standardised internationally and not the record 
one, and also that when corrections are introduced 
on replay to compensate for replay head gap 
losses, more compensation at very high fre
quencies is required for a wider gap than is 
required for a narrow one, and machines using 
very narrow gaps, such as the Nakamichi 582, 
require almost no additional equalisation at all.

Cassette frequency test - tapes are made by 
BASF, TOK and Teac, but are extremely 
expensive, . whereas reel-to-reel test tapes are 
made by Agfa, Ampex and McKnight reference 
laboratories. Unfortunately test tapes cost at least 
£40 each, and some well above £100, and since 
they can be easily damaged, I do not advise 
purchase for other than serious scientific or 
professional use.

International standards have not been agreed 
for cassette running at 2.4, let alone 1.2cm/s, and 
so this is at present a "grey area". I agree with 
Nakamichi, though, that 120 gS seems right for 
2.4cm/s, but I have not made any decision a^tut 
l .2cm/s. Note that the smaller the number of gS, 
the less will be the hiss on replay, but the greater 
will be the amount of record equalisation required 
to give an overall flat response. Since cassette 
tapes (other than metal ^pes) have a much ^»rer 
HF saturation performance than do reel-to-reel 
tapes ruaning at higher speeds, it will be seen that 
it is possible to reduce the replay time constant 
below optimum, so that so much high frequency 
energy has to be ^»sted on record that bad HF 
compression results. The choice of replay 
equalisation internationally is thus a compromise 
between overall hiss levels and high frequency 
distortion.

Typical Responses of different cassette tapes 
on two high quality cassette decks
Much has been said in both the cassette deck and 
cassette tape sections of this bbok on the subject 
of the compatibility of cassette tapes with different
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Typical overall responses, Aiwa 1800 (-30dB ref DL, ref bias, Dolby out, vert. scale ldB/div.)
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Typical overall responses, Tandberg 340A (—30dB ref DL, ref bias, Dolby out, vert., scale I dB/div.)

Sony HF Pyral Superferrite
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TECHNICAL INTRODUCTION
machines. In order to assist the reader in realising 
the importance of using the right tapes, we have 
recorded many response pen charts of different 
cassette tape types on two carefully-chosen decks, 
both of them best buys at the time the curves were 
taken for a previous edition. (We did not feel it was 
necessary to repeat this exercise. as the illustrative 
effect still holds. Note, however, that some of the 
tapes will have changed their relative behaviour in 
the interim.)

The Tandberg TCD340A is a good example of 
a 3-head deck having virtually no compromise in 
the choice of record and replay head gaps and 
performances. The deck was set up at the factory 
for Maxell UDXLJ, on which tape it gives a 
virtually flat response across the audio range. The 
record head driving circuits have particularly low 
distortion and responses have obviously been very 
carefully optimised. This deck has a wide record 
head gap with excellent saturation characteristics. 
The 340A then was chosen because the machine 
is virtually testing the tape rather than the tape 
testing the machine.

Pen charts were also taken on an Aiwa 1800 
which has been used in the laboratory for some 
two years as a standard, high quality, medium 
priced machine with no problems and with a 
predictable overall performance. This machine 
has been very carefully set up in our laboratory to 
optimise performance on Sony HF (now BHF) tape, 
an example of a good, average 'budget' type, 
and it will be seen that the overall response is 
again flat on the tape for which it has been set up. 
The Aiwa 1800 is an example of a 2-head deck 
necessarily using the record head also as a replay 
head, and thus the gap length has to be short (at 
around 1.25n,m) in order to reproduce high, 
frequencies satisfactorily.

The pen charts show the differences in HF 
responses between many different tape types, for 
example TDK AD will be seen to have a 
substantial HF boost on the Tandberg with a 
gross HF boost on the Aiwa. On the other hand. 
old tapes from Group 1 A will be seen to have 
considerable to excessive HF roll offs. It should 
be remembered that when Dolby processing is in 
use HF response variations are exaggerated to 
approximately double the errors shown on the pen 
charts. although the errors will in fact vary 
considerably depending upon the level at which 
the responses are measured. The pen charts 

shown were taken at a level of 30dB below Dolby 
level.

On the Tandberg, a chart of the worst tape 
(which will remain unspecified since it is a very 
bad 'own-brand' one) will be some 9dB down at 
!OkHz in a fair comparison against the other tape 
types. If Dolby processing had been switched in 
this loss would have been around 16dB and 
readers can well imagine the 'clothy' and highly 
distorted quality which would result! Examining 
the Aiwa results, which are typical of many 
Japanese decks, TDK AD will be seen to be 
approximately 4dB up on Sony HF at !OkHz and 
6dB up at 15kHz. However, UDXLJ will be seen 
to be just ldB up, slightly more difference being 
noted on the Tandberg (effects of bias and 
equalisation cause the difference, in addition to 
the record gap lengths).

On the Aiwa, the bad tape will be seen to be just 
5.75dB down on the Sony HF at 15kHz. The 
differences between Aiwa and Tandberg res
ponses are particularly interesting in that it would 
seem that the finer record gap of the Aiwa slightly 
decreases the differences between tape types 
when compared with the Tandberg, which shows 
major variations. Thus, 3-head decks are almosi 
certainly more critical on tape requirements 
compared to 2-head decks, but the wider record 
gap of a 3-head deck will, in general, get more out 
of the tape and give a better overall performance, 
particularly with respect to distortion.

The comparisons between BASF LH Super, 
were found most interesting. The differences are 
almost entirely those of maximum operating level 
performance, Ampex allowing very high levels at 
low frequencies, whilst Sony HF is very average.

One other interesting fact is that Agfa Ferro 
co!our at the bottom of the old Group 2 (now I A) and 
even EMI Standard, gave reasonable responses at 
-30dB, whereas at — J 4dB in the general tape tests 
clear HF losses were noted on average machines. I can 
only attribute the differences in performances to 
HF compression at even as low a level as -24dB, 
under the particular conditions used for the earlier 
tests. However, it was not possible to rescue the 
appalling response of the bad 'own brand' tape, 
which typifies several other types that I have 
found on the market in various places in the UK. 
When examining extremes, clearly 14dB 
difference will be noted at HF between the 
toppiest and the dullest tapes in the latest tests. 
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and when emphasised by Dolby errors the 
differences would be at least 24dB, which is the 
same order of difference as a user would obtain 
when an average treble control is changed from 
fully boosted to fully cur'

Print-through
When tape is wound on a spool or round its hub in 
a cassette, the program recorded on it tends to 
magnetise slightly the adjacent layers of tape. This 
results in a pre- or post-echo which could be 
likened to the equivalent of groove pre-echo on a 
faulty gramophone record. Some tapes have the 
problem much more seriously than others: BASF 
Superchrome is particularly bad whilst many, 
including Pyral Superferrite. Agfa LNS, Sony BHJ< 
etc are very good. Print-through is caused by 
variations in the coercivity of the particles, and 
can be caused by the application of too much 
milling in preparing the oxide for coating. Over
milling can break up some of the fine, long 
particles. thus creating a wide variation of 
coercivity. Print-through is measured by recording 
a toneburst on the tape at regular intervals, and 
storing it after re-wind, in our case for 72 hours. 
and then making a pen chart of the output from the 
tape at the toneburst frequency (see fig 2) where 
the pen trace indicates the level of the pre- and 
post-print. The audible effects of print-through 
can be quite distracting and in the listening tests 
we noted print-through on many of the tape types. 
varying from a rumble in the background to an 
easily discernible pre- or post-echo, sometimes 
several times, of a loud transient.

Some of our print-through results have shocked 
many people in the tape industry. It is interesting 
that when comparing results of the better tapes. our 
figures have corresponded very closely with other 
peoples'. but when measuring some of the worst 
tapes. some of our measurements are several dBs 
inferior to those published by manufacturers. We 
have been very concerned about this. but think that 
we can now explain the differences. Whilst we test 
the tapes in their normal. supplied. housings. many 
manufacturers test for print-through on a reel-to- 
reel basis. and on a transport which might be said 
to be much too kind on the tape. In the Philips 
cassette system. the tape has to traverse some very 
sharp angles. and even the finest deck. such as a 
Nakamichi 582. will produce a strain on the 
coating. It seems probable that a tape that 
inherently has a print-through problem. will have 

this exaggerated when the tape is tested in a 
realistic manner, and we suspect that some of the 
long thin crystals are actually breaking when the 
tape traverses sharp angles, and thus bits of lower 
coercivity material are created, which clearly 
degrade the signal-to-print performance. The worst 
print-through figure we have yet measured gave the 
appalling signal-to-print ratio of only 38dB, whilst 
recent samples of BASF chromium tapes, in
cluding Chromdioxid II and Chromdioxid Super 
II, give figures between-41.5 and-44dB, whereas 
the best tapes give figures of 52 - 62dB, this order 
of results being obtained from nearly all the metal 
tapes.

Hi-Fi in BIRMINGHAM
Call on us for your Best Deal in Hi-Fi 

SHOP OR HOME DEMONSTRATIONS 
In stock: JVC*AKAi*WHARFEDALE *MITSUBISHI 

* JAMO * HITACHI *GOODMANS *
* NATIONAL PANASONIC *AND A LARGE 

SELECTION OF CARTRIDGES * VIDEO RECORDERS 
ALSO IN STOCK * VHS FILMS AVAILABLE

Sales: Graham •Service: Paul
CASH OR TERMS

Everything from a 3.5mm jack to a cup of coffee!
BULLOCKS AUDIO HI-FI 

880 Washwood Heath Road, Birmingham B8 2ND
Tel: 021-783 2809

H1T1 )1AllKEl1S
We offer full demonstration facilities and 2 years 

full parts and labour guarantee on any of the 
following cassette decks listed below.

AIWA AUREX -JVC -NAO -TECHNICS -TRIO

AKAi - REVOX -TEAC & TANOBERG-NAKAMICHI

OPTONICA - SANSUI - also 1eel-to-reel 
machines

Holburn Hi-Fi, 441/5 Holburn St 
Aberdeen

0224 25713

47



TECHNICAL INTRODUCTION

for a number of tape samples. Taken from the previous edition, these may not be representative of the
current production of the tapes concerned. 
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COMPARISON:
CASSETTE vs REEL-TO-REELReel-to-reel recorders have now been on the domestic market for over thirty years, and whereas for the first decade they were only available in full-track or half-track versions, after 1960 quarter-track format appeared. Almost certainly Tandberg were the first company to produce quarter-track, but they were quickly followed by almost everyone else, and nowadays most less expensive reel-to-reel machines are quarter-track stereo only, whereas the more expensive models are available in either quartertrack or half-track. The first domestic recorders ran at 19 cm/s, and although a few did introduce the lower speed of 9.5 cm/s in the early '50s, many machines also incorporated the higher speed of 38 cm/s. Over the years tape speeds have got progressively lower and lower; whereas a machine like the Uher reel-to-reel portable incorporated 2.4 cm/s, the more usual lower speed was 4.8 cm/s, many machines having three speeds.Reel-to-reel recorders now have the same sort of facilities as cassette decks, although the microphone input sensititivies are usually rather better. In the last six years or so, the less expensive reel-to-reel recorders have largely disappeared from the marketplace since cassette decks have become so popular, but medium and high quality reel-to-reel recorders are still readily available, and indeed, popular amongst hi-fi enthusiasts. With the steady decrease of tape speeds over the years, the reel size capability was reduced and so many cheap recorders could only accommodate relatively small spools; this again spelt the demise of the cheaper reel-to-reel recorders, since they offered no improved playing time over cassette machines of comparable quality. Other than on specialised recorders, modern reel-to-reels will accommodate at least 18 cm reels and the majority of them will take 27cm NAB or Cine reels which allow a very extended playing time in excess of three hours of continuous stereo at a speed of 9.5cm/s, with of course one and a half hours at 19cm/s. Even a Cl20 cassette will only record continuously for one hour per track, and it has been found that these do not store too well, do not give very good quality reproduction, and are not mechanically as satisfactory as C90s. So 45 minutes per track is about the best that a cassette system will do at the standard speed if a recording is to be replayed many times with complete satisfaction.Thus the situation at the moment is that one has 

to decide whether to purchase a relatively inexpensive cassette deck for reasonable quality recording and reproduction, or whether more facilities at higher cost in the cassette format are required, with the alternative of considering a reel- to-reel recorder of some form. The best sound quality cassettes can be extremely good, provided they are used with good quality cassette decks, and one should not need to spend more than £200 at the most if one only requires good reproduction with comparatively few facilities. If one is unlikely to require more than 45 minutes continuous playing time, and wants simplicity in operation and a deck that anyone can use around the house, then I feel that a cassette deck should be the first choice. However, many programmes, in particular lengthy classical music works, require a continuous recording time well in excess of a cassette's capability.The Pros and Cons of CassettesIn assessing fairly the pros and cons of the cassette medium, it is only fair to assume that the deck itself is working properly to the best of its capability and that the accompanying cassette tapes are representative of the better types available. (Please see the chapter dealing with the choice of cassette tape types for further information on this.) Cassettes are very convenient in that they can be stored easily and can be transported in a pocket or handbag. The tape itself is so thin however that slight damage could result if it is ever played on other than a very good mechanism.The wavelengths recorded on the cassette tape are very short indeed, one sine wave at l6kHz for example representing a distance along the cassette of only 3 microns (one micron being one millionth of a metre). Although the tape's oxide particles are extremely small, it can be seen that surprisingly few must pass the replay head in order to reproduce accurately such short wavelengths. Furthermore, the track width on a cassette is minute, four tracks being located across the tape which itself is only about 3.6mm in width. The signal-to-noise ratio of the medium is consequently extremely poor without noise reduction, and it was only the introduction of Dolby B noise reduction that allowed the cassette medium to become hi-fi.On good modern cassettes the overall reproduction can be fairly similar to that of a reel-51
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CASSETTE vs REEL-TO-REELto-reel recording in half-track stereo at 9.5cm/s or quarter-track stereo at l 9cm/s, although high frequencies would be slightly more distorted on the average cassette than they would be on the reel-to-reel, and so one must be careful not to over- or under-record. Furthermore as distortion on reel-to-reel does not seem as unpleasant on a slightly over-recorded tape as it does on a cassette, one should also consider the choice of a cassette deck with good metering to compare it with a reel-to-reel recorder of equivalent performance. Since the tape is travelling so slowly across the heads, any slight irregular judder or friction causes noticeable reproduction problems, and short or long term variations in speed including wow and flutter can be very annoying. A cassette deck that introduces no audible wow and flutter on piano is a good one indeed, but only really bad reel-to-reel recorders would show audible wow and flutter effects.One must further consider that a cassette deck will almost certainly deteriorate in performance over a year or so of use, so whilst the deck might be good to begin with, various factors can influence the quality of reproduction after parts become worn. First and foremost, the gaps in the record/replay heads are so fine that they wear relatively easily, and whilst some machines have heads with a very long life, those incorporated into less expensive recorders are often made from material which is not particularly hard-wearing. So often the finest budget recorders will show high frequency losses or inconsistencies after a time, and replacement of the head is both time consuming and expensive. Various mechanical parts will become worn after a while, so while wow and flutter may perhaps improve in the first few months as the mechanism runs itself in, it will begin to deteriorate after a few hundred hours of use and therefore requires watching quite closely.The cassettes themselves are very easily demagnetised or can suffer print-through problems due to bad storage, and short wavelengths (high frequencies) are more easily erased on cassettes, so continued playing on other than the best decks will cause deterioration in the reproduction quality. If choosing the cassette medium, be very careful not to lend cassettes to friends who have inferior decks for they might make a meal of your precious recordings! When I was a retailer many years ago, a customer would very frequently bring in cassettes alleging them to be faulty and on 52

inspection the tape was completely chewed up inside as a result of use with a very poor cassette transport mechanism. Only rarely did I find a cassette tape type which jammed or which chewed itself up on other than rather poor decks. However, it is worth pointing out that some makes of cassette tape cause so much drag on a mechanism as to result in bad wow or even jamming on some recorders not having sufficient forward tension, and many times have I heard of jamming occuring on cassette radios and small cassette portables if tapes are used with a mechanism incorporated that may show a marginal transport improvement on better decks.A further factor that concerns the cassette medium is the compatibility of playback when a cassette recorded on one machine is required to be replayed on another. The position of the recorded tracks across the cassette is dictated by the alignment of the tape in its guides as well as the precise position of the different sections of the record head. The original Philips standard was too lax in delineating the positions of the tracks and this allowed deviations in positioning which by presentday standards must be considered totally unacceptable. Various manufacturers have tried to tighten the standard, but tapes made on one good machine may not playback properly on another. For example, perhaps the left track is replaying at the correct level while the right one is several dBs too low; if the recording is Dolby processed, then the right track in this instance would not be deprocessed correctly and transients would appear to shift sideways noticeably. However, it is difficult to make an assessment of track positioning, and even more difficult to determine each manufacturer's internal standards, since they themselves realise that track compatibility is a tricky problem. This problem also affects prerecorded cassettes, and as different types of duplicator are used by various companies, a cassette which plays back well on one recorder may not play properly on another, whilst another cassette made by a different company would play back better on the second machine. So if one is really interested in high fidelity recording, one should only consider cassettes which are almost always going to be replayed via the machine on which they were recorded, or other machines which by experience and by testmg are known to be compatible.Perhaps it may seem as if I am trying to frighten 



COMPARISON:
CASSETTE. vs REEL-TO-REELpeople off, but this is not really so, since I am just pointing out the difficulties. Furthermore, cassettes do appear to keep well over the years, and I have many cassettes recorded eight years ago which still play back satisfactorily provided that I am careful with Dolby levels on play back. If one wishes to make Dolby processed cassettes for archive purposes, one should consider a machine which has a Dolby calibration button so that if perchance one wishes to replay the recording properly on another machine after some years, there is at least the reference level that will allow playback calibration to be altered as required. Do not forget though that it will be necessary to put the calibration back again to play back normal cassettes, for which a Dolby calibration play back tape may be needed. There is one final point about cassettes which is worth considering for those intending to do quite a lot of live recording. Although some machines do contain facilities for fading in and out the record signal, and one or two machines incorporate an edit control which will allow the erasure of a short passage, for proper editing which involves cutting and splicing, the cassette format is totally impractical and there is really no alternative but reel-to-reel. (Apart from anyting else if one does manage to edit track one, then of course the reverse stereo track will also have a lump cut out of it!)

The Pros and Cons of Reel-to-ReelIn general, reel-to-reel recorders are much larger than cassette decks and therefore they will tend to take up much more room on a table or shelf. Most reel-to-reel recorders can be mounted vertically if required, although I personally much prefer horizontal operation which makes threading up much easier. Interconnections between a reel-to- reel recorder and ancillaries are virtually the same as with cassette decks, and there should be no problems on a well designed machine, although note that the DIN input circuitry problem is also much the same as for cassette decks. The tapes themselves require much more storage space, especially the large NAB reels, and the cost per minute of reel-to-reel recording is at present at least double that of cassette recording even when comparing 9.5cm/s quarter-track recording with an expensive cassette tape type. Recording a Mahler symphony from the radio may cost only £1.50 on a cassette (but will require you to be 

pretty sharp with the turnover) A half-track stereo recording at 19cm/s will cost not far short of £15 if you use a NAB reel of LP tape.Editing on reel-to-reel is very simple, and relatively little experience is required even to accomplish speech editing, which can be remarkably effective. Reel-to-reel domestic and semi-professional recorders which are worth considering cost between £400 and £1500, so one may require an understanding bank manager if choosing this format. For routine purposes reel-to- reel recorders are much more reliable than cassette, and providing one uses an appropriate tape type which does not have a bad signal-to- print problem, the tapes will store very well indeed for decades, although again one must be sure not to store them in places where there is either very high humidity or large temperature variations (please see chapter on reel-to-reel tapes for further information.)The overall performance of reel-to-reel depends on the speed and the track configuration: halftrack stereo will provide about 3.5dB signal-tonoise ratio improvement compared with quartertrack; although quarter-track stereo doubles the effective total playing time on a tape, there are some other snags. In my experience a quartertrack recorder does not achieve such reliable head-to-tape contact as a half-track machine. And any damage to the edge of the tape during spooling or if a finger touches and bends a 'leafed' section after spooling may cause bad drop-outs in quartertrack which may not be of any consequence on half-track recording. Moreover, whereas halftrack tapes should play back without problems on any half-track stereo recorder, quarter-track ones require much more critical record and replay head alignment for optimum crosstalk performance and to maximise signal-to-noise ratio. There is also the problem that when recording in both directions, editing the tape for one direction renders the opposite recording useless. Incidentally, a halftrack stereo recording will play back on a quartertrack recorder but unless it has been made on a professional machine having a full-track erase head and a narrow guard band record head, the tape will play back at a reduced level on the right channel of the quarter-track machine, since track three of this format only scans part of the right hand track of a half-track recording. Naturally a quarter-track recording made in both directions will reproduce with both tracks simultaneously on 
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a half-track recorder resulting in gobbledegook!

The dynamic range achievable on reel-to-reel is 
much wider than for cassette unless Dolby B 
processing is used for the latter and not for the 
former. External Dolby B processors are hard to 
come by although they were popular some years 
ago, and relatively few reel-to-reel recorder 
manufacturers have introduced models incor
porating Dolby B processing. In any case, reel-to- 
reel tape generates a certain amount of mid 
frequency noise which is not improved 
significantly by Dolby B, which is inherently only 
a hiss remover. However, Dolby B with reel-to- 
reel will allow 9.5cm/s quarter-track to be 
significantly better than cassette, and of course 
l 9cm/s half-track is superb for all normal hi-fi 
requirements, especially with Dolby B processing.

High frequency distortion is much better on 
reel-to-reel than on cassettes, unless one uses 
metal or metal alloy cassette tapes, but these are 
expensive enough to be ruled out economically for 
other than very special recordings. Another 
benefit of reel-to-reel recordings is that they can 
be far more reliably copied, and the quality of the 
copy is much better than it would be from 
cassette. Furthermore if one has two good reel-to- 
reel decks with the same track configuration, it 
should be possible to play back on either machine 
with identical results. Many reel-to-reel 
enthusiasts have two or even three decks, perhaps 
the ideal choice being half- and quarter-track 
models. the latter of lower standard than the 
former, complemented by a good cassette deck for 
routine use. Recordings can then be made on the 
half-track recorder and copied to the quarter-track 
recorder until a perfect copy is achieved, the same 
applying of course to making a cassette copy; it is 
worth noting that many reel-to-reel decks have 
either interchangeable head blocks for half- or 
quarter-track, or alternatively are fitted with half
track and quarter-track separate playback heads. I 
must admit that there is a robustness and lack of 
distortion about a reel-to-reel tape recording 
which is much more difficult to achieve reliably 
with cassettes.

Digital Recording
At the time of writing, only professional digital 
systems are available in the UK. but I understand 
that several new 14 bit Jigital systems. aimeJ at 
the domestic and semi-professional market have 
been shown in Japan, at prices from £ 1200 to 
54

£2000. All these are (unfortunately for us PAL 
users) based on the NTSC video standard.

Several digital systems have been checked in our 
laboratory, made by Trio, Akai and Sony, and all 
are 14 bit.The Sony PCM JOO system. reviewed 
in this book, is an indication of what is to come. As 
with their PCM 1600 (16 bit system) it is NTSC 
compatible. but recently Akai loaned me a proto
type 14 bit system. which interconnects with a 
normal PAL VHS video recorder, thus giving a 
potential continuous recording time in excess of 
three hours. Whilst the Sony PCM JOO is very 
satisfactory indeed, the prototype Akai system was 
initially slightly difficult to set up with the video 
recorder, incorrect tracking causing a few drop
outs. After very careful adjustment of the tracking 
controls on the normal domestic VHS recorder, 
however, the reproduced quality was barely dis
cernable from that reproduced by the Sony PCM 
system. I am completely satisfied that PAL 14 bit 
digital recording is actually superior in almost all 
ways to even 76cm/s reel-to-reel, on the finest 
analogue recorder.

In considering the purchase of a reel-to-reel 
recorder. I feel it is most important to introduce the 
possibility that the enthusiastic reader should wait 
for digital. which is only just round the corner. First 
of all. though, it is only fair to point out the snags. 
Without a cripplingly expensive digital editing 
system, which at present costs not far short of 
£20,000, one can only edit digital tapes by a 
copying process. In a domestic setup, this would 
involve careful synchronisation of two digital 
playbacks, through two D to A deprocessors. and 
cross-fading the sound from one to another, whilst 
digitally recording the result through the record 
half of one of the processors. In the future, though, 
there will no doubt be moderately priced digital 
mixers, which will allow mixing to be achieved in 
the digital state without transferring via analogue. 
Whilst it is possible to copy a digital tape from one 
machine to another. unless the copy is made from 
the error corrected signal coming off the first 
machine. the copy tape may have twice the number 
of errors. and become uncorrectable. Quite poss
ibly only the more expensive adaptors (which 
already include the PCM JOO) will have the 
facility of access to the error corrected signals for 
copying. If one transfers the sound to analogue 
audio, and then to the digital again. even within a 
single adaptor. using deprocessing and processing 
circuits simultaneously. the signal-to-noise ratio
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will degrade by 3dB or so in the process.
Digital videotapes are certainly more prone to 

drop out and storage problems than analogue 
conventional tapes, and if the oxide surface is 
touched, an uncorrectable drop out can be pro 
duced. Much more care must be taken to look after 
video cassettes with digital recordings on them 
than is normally taken with analogue tapes.

One might think at first that digital audio 
recording is much more expensive than analogue, 
but whilst the first machines to be introduced 
domestically may cost at least as much as the 
Revox 700, tape costs will be if anything lower 
than analogue reel-to-reel. In the forseeable future, 
and possible after the introduction of add-on black 
boxes, we are likely to see LSI circuits, including 
all the digital converters etc. incorporated into 
versions of video recorders which will have 
switches on them selecting normal TV video 
applications, or digital audio inputs and outputs. It 
has been envisaged that models including these 
provisions may only cost £250 or so more than 
video alone one day, and so such machines will 
surely produce a demise of domestic, and many 
semi-professional, reel-to-reel analogue models. If 
you want to edit tapes, though, unless some form of 
digital editor is produced cheaply, you may either 
have to buy a secondhand reel-to-reel recorder, or 
a very highly priced professional one, or put up 
with copy editing as outlined.

Just imagine the facility of being able to record 
at home, for£10 or so, a complete Mozart opera 
from the radio, at superb quality, with virtually 
only the tuner distortion to consider, the response 
being flat from 20Hz to I 5 kHz, within ±0.1dB, 
and with no audible noise introduced after the 
tuner's output, and with no wow or modulation 
noise of any kind. Not only will this happen, but 
you will not have to pay more than the cost of a 
fairly high quality cassette deck (in addition to the 
average cost of a normal video recorder). My own 
experiences with digital are that absolutely no 
difference in quality is audible between digital 
audio playback and the original broadcast, and 
what can I say more than this to encourage the 
reader9
The Final Choice
Perhaps the ideal situation if you are a real 
recording enthusiast is to have a half-track reel-to- 
reel recorder capable of handling NAB reels, 
together with a good quality cassette deck which 
need not be of the most expensive type. This 

combination would be particularly recommended 
for those people who like to record much live 
music or drama etc. If you are only interested in 
recording off the air or copying your records so 
that you can play cassettes in the car (having 
purchased a MCPS licence!), then you will have 
to choose a cassette deck to suit your pocket and 
requirements. Provided you only want to record 
and play back cassettes on your own machine, and 
most of your recordings are not live ones, I think 
cassette should be the prime choice. If you have 
an extremely high quality hi-fi system, and very 
good ears, then reel-to-reel will be worthwhile. 
But before spending much money, try to persuade 
a friend to bring round his reel-to-reel recorder for 
you to try on your system, and compare this if 
possible with the cassette deck of your choice.

Cassette decks are rather trickier to set up 
optimally compared with reel-to-reel machines, 
and it is unfortunate that few dealers know how to 
set them up properly in the first place. It is for this 
reason that the manufacturers with apparently 
higher standards of quality control are highly 
recommended throughout this book, and bad 
quality control and setting up is heavily criticised, 
for once a deck is wrong it may be difficult to get it 
satisfactorily put right. The reel-to-reel recorder is 
generally much more robust, should give optimum 
performance for many years, and heads should not 
require changing for 1,500 hours or so of use.

But what of digital audio9 There are many of us 
who must have good reel-to-reel analogue now, 
and for this reason we have included some reel-to- 
reel recorders in this book. If you can wait, perhaps 
only a year or two (but that remains to be seen), 
and in the meantime be content with a cassette 
deck, or can keep your old reel-to-reel going a little 
longer, then perhaps you should be patient, and 
wait for the digital age. If you wait for a bit, and are 
prepared to get caught up in the bit stream. you 
may well find that you have left the iron age a bit 
rapidly'
Editor's note. Mr. McKenzie has outlined his 
very positive views on the future prospects of 
digital audio above, but it is only fair to point out 
that a number of respected people in the world of 
hi-fi have reacted - in some cases quite strongly - 
against digital. The editor currently feels that 
digital should have a future, ultimately, but that the 
industry's traditional over-exuberance (cf quadro
phony, transistorisation) may have unpleasant 
consequences, at least in the short term.
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USE OF MIKES

Mike inputs and types
Almost all the cassette and reel-to-reel decks 
reviewed in this book have W" mono jack sockets 
provided for interconnection with microphones. 
The input impedance is usually between 5kohms 
and 25kohms, and so mikes having a source 
impedance ideally between 500ohms and 5kohms 
would give the best compromise between noise 
and sensitivity. Most mike inputs in cassette decks 
are rather insensitive, but those on reel-to-reel 
recorders frequently have much higher sensitivity.

Microphones are of four basic types: ribbons, 
which are bi-directional (they pick up front and 
back but are dead on the sides); moving-coil 
(dynamic) types, which are usually cardioid, 
which means that they are dead at the back; 
electrets, which are a form of capacitor mike with a 
pre-charged diaphragm followed by an FET im
pedance transfer amplifier, and which are usually 
cardioid; true capacitor types, which are usually 
rather more expensive, and can be obtained with 
almost any required polar directivity pattern.

Moving-coil and ribbon microphones used to be 
very expensive, and electrets have only been 
introduced in a big way in the last decade or so. 
Strangely, electrets are generally cheaper than 
moving-coils of equivalent quality, despite the fact 
that they include an amplifier and battery com
partment

Electret microphones are available in mono or 
stereo formats, and whilst a good electret can have 
a very smooth wide response, all too often the 
sound quality produced is somewhat lacking at LF 
and is also very hissy. This means that only very 
good microphones are suitable for using as stereo 
coincident pairs well away from a sound source. I 
have looked at many stereo electrets in the last 
year and have rejected every one of them for one 
serious failing or another, while very few of the 
mono ones are good enough for serious recording.

Choosing a microphone
Moving-coil microphones are simple to use, but 
too many of them have too low an impedance for 
direct connection to a deck, since their output 
sensitivity is very low, requiring more amplifica
tion than is usually provided on a deck particularly 
for speech recording. Moving-coil microphones 
vary in output level from below 1mV to around 
2.5mV for a sound pressure level of94dB, so they 
are not likely to give more than 250uV on speech at 
say, 60cm away from the microphone. Electrets 
average about 4dB more output, but unfortunately 

the lowest level examples actually give a lower 
output level than the highest output moving-coils. 
If inadequate level is a problem, you may find that 
you can get a level boost quite successfully by 
purchasing a microphone input transformer from 
say 2kohms to 20kohms, this giving a lOdB level 
increase into the deck. If a transformer is used, 
then I suggest that microphones having a balanced 
output are purchased and used with double, 
balanced and screened cable,. making sure that the 
screen is earthed through to the recorder chassis to 
reduce hum and radio frequency interference 
pickup.

True capacitor microphones are normally very 
expensive indeed, a single microphone witfiout 
external power supply costing from £200 upwards. 
Their quality is almost always superb compared 
with that of the other types. I only know of one 
domestic true capacitor microphone that is still 
easily available, this being the Calrec 652 model 
which costs about the same as a good moving-coil. 
It is quite easy to make a battery power supply for 
it, but it may be more convenient to buy two 
microphones with power supply, cables, wind, 
shields and clamps in a large well presented 

'portable case, which costs around £175. To put 
matters into perspective, the hiss from an average 
electret is some lOdB worse than that produced by 
the Calrec, but the worst electrets (even including 
some made by very famous manufacturers) can be 
l 8dB hissier, and are therefore virtually useless 
unless one wishes to record pneumatic drills.

If you are unable to justify the high cost of a 
Calrec, it will probably be better to consider trying 
to get hold of some secondhand ribbons, but if their 
impedance is less than 600ohms you will definitely 
need a transformer to match them to the average 
deck in order to get a good dynamic range. Most 
ribbon microphones have a slight lack ofEHF, but 
have very low coloration and a smooth response, 
and two of them can give an excellent and accurate 
stereo picture when used as a Coincident pair. 
Moving-coils in general are more peaky and tend 
to add coloration at middle frequencies (in much 
the same way as a loudspeaker does, although not 
always for the same reasons.) It is worth noting 
that if one is contemplating making very high 
quality recordings with !i reel-to-reel recorder, or 
indeed a digital system in the future, then the 
quality of the microphone becomes just as im
portant as the loudspeakers that you use for 
monitoring.

Those who wish to follow this up further in more
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^

Name
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detail may care to read through an article I have 
written for publication m Hi-Fi News Apri^May 
1981. Comparisons are made between stereo and 
mono electrets, the Calrec capacitor 652 and 
many moving coils.

Using a microphone
A few words Qnthe use of microphones may be of 
help here. The choice of microphone positioning is 
a battle between picking up the sound source 
clearly, and the sensitivity of the microphone to the 
acoustic environment in the room or hall in which 
the recording is made. If a microphone is too close 
to an instrument, then it will sound 'dead' and 
finger noises, breath noises and other extraneous 
sounds which really will not sound acceptable will 
be picked up. If the microphone is too far away 
from the instrument, in only a medium sized room, 
then the sound will be very 'bathroomy’. l suggest, 
therefore, that one experiments with positioning, 
bearing in mind that when the microphone is 
further away from the source, the level into the tape 
recorder will require more amplification. If one is 
making a stereo recording, then one should try to 
get the microphone capsules close to each other 
and yet pointing away from each other, at an angle 
'of around 120° or so for cardioids, and 90° .with 
ribbons. It may be found useful to have one 
microphone peeping over the other, so that their 
barrels cross, in order to achieve the best co
incident stereo. Beyer make a very useful stereo 
cross bar, which is flexible and can be supplied 
with clamps to allow different angles to be easily 
tried. Note finally that if a microphone is on a stand 
rather than suspended, foot tapping may be all too 
evident on the recording.

I wish the reader many happy hours of fiddlfug 
before he arrives at his own preferred technique, 
and if you think I am being sarcastic it took me 
many years of continual recording to be able to 
place microphones almost be 'hunch'. Good en

. gineers are usually able to plonk them down at 
about the right place every time, in the same way 
that a good photographer will know immediately 
where to put his camera, though this is largely a 
matter of experience.

Calrec Audio Ltd., Hangingroyd 
Lane, Hebden Bridge (0422 84 2159)
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Aiwa ADM 250
Aiwa House, 30/32 Concord Road, Westwood Park Trading Estate, Western Avenue, London W3 OTH. Tel 01-993 1672

This metal cased deck has just basic facilities, including a record player sync. start socket and switchable mike/DIN and line inputs. The cassette compartment is on the left of this front-loader, and piano key type controls incorporate the usual Aiwa cueing on rewind function and allow transfer from play into wind, returning to play on releasing the wind level. Two levers select ferric, pseudochrome and metal bias and equalisations, and a small ganged stereo knob with centre indent provides bias variation for the ferric position only. Push buttons are provided for Dolby in/out and input switching, and a large friction locked stereo record gain control is complemented by a ganged replay one. Two VU-type meters (under-reading quite noticeably) are supplemented by LEDs, coming on at approximately +3 and +7dB refDL under program conditions. The machine has metal tape capability, and can also be used with ferrichrome tapes.The microphone inputs (Yi" mono jacks) are very insensitive and yet the clipping margin was not too good. The 5-pole DIN input was rather better than usual, adding only slight noise, and the replay pins muted on record to DIN standard The phono line input had average sensitivity, no clipping problem was noted, and input noise was very low.The phono line-out levels were adequate for interfacing with most equipment, but the replay 
gain control did not affect headphone levels: 600ohm models had just adequate volume with a just acceptable clipping margin, while Sohm models were slightly too loud but with a better clipping margin. Replay azimuth was quite accurately set, but the head guides were slightly too high and the head itself was not quite forward enough. Weighted replay noise levels all measured well, and no replay hum was audible. Replay amplifier distortion measured well at +6dB and the clipping margin was good, but distortion did come in gradually above +1OdB, becoming 'hard' at around +15dB.Maxell UDXLI was specified by Aiwa, and the overall MOL performance was excellent, but HF saturation only fair, showing that the tape was over-biased and over-equalised; it also showed a slight positive Dolby error. The response was reasonably flat to lOkHz but the left channel fell slightly faster than the right channel above this, while slight bass loss was noted overall (average -3dB at 50Hz). Overall weighted noise was reasonable, but the Dolby noise reduction was poorer than average at around 9.25dB. Some HF saturation was noted subjectively, but otherwise the overall sound quality was good.TDK SA pseudo-chrome gave good MOLs, and' improved HF saturation, the entire programme sounding reasonably well on it throughout, with responses better than on ferric but again showing60



bass loss. Only 9dB noise reduction was noted, 
although the overall weighted noise was reason
able without Dolby.

Scotch Metafine, specified insistently by Aiwa, 
was rather a disaster subjectively with continual 
dropouts and UR movement noted. The 333Hz 
MOLs were just acceptable, but the HF saturation 
was poor for metal, although better than for TDK 
SA. Ignoring the mechanical tape problems, sound 
quality throughout, at best, was very good indeed, 
with very low noise for metal but insufficient noise 
reduction with Dolby. The left channel was -3dB 
at lOkHz although the right channel was flat 
About 1 dB negative Dolby calibration error was 
noted, and so Metafine just cannot be recom
mended, and despite Aiwas recommendation, 
Japanese metal tapes would be much better.

Wow and flutter did riot show any subjective 
problems, although the measurement was only just 
acceptable. Speed was very accurate and spooling 
speed reasonable. Erasure was good, and general 
ergonomics very simple and effective. Spooling 
torque was about average, but play/record torque 
slightly low, so some European cassette tapes may 
not be too suitable. The pause control, when 
released caused the tape to be out of azimuth on 
playback for a second or two, but apart from this 
tape stability was very good throughout on UDXLI 
and SA. Replay azimuth varied a little from time to 
time, but this was probably a sample fault (NB tape 
guides slightly high).

I feel this machine should be recommended as a 
best buy, since it should offer not only very 
reasonable quality indeed on good ferric and 
pseudo-chrome tapes but was also found to give 
good performance on Maxell MX metal tape, 
much better than with Aiwa's recommended 
Metafine. Maxell UD ferric would also work well 
with this machine, and would therefore be a good 
choice for the ferric position. A good but simple 
deck at a very reasonable price.

After all the original tests had been carried out, 
Aiwa eventually relented and suggested that we 
might try Maxell metal. We managed to find time 
to do this and found 333Hz MOLs were averaging 
+7.5dB, lOHz saturation was -2.SdB, and the 
response was within 0.4dB at lOHz on both tracks. 
No stability problems were noted, and this surely 
makes the point that manufacturer's recommenda
tions are by no means accurate for best results. 
This machine only qualified for recommendation 
until we tried Maxell MX.

GENERAL DATA
Replay azimuth deviation from average................................................. +26°
Mike input sensitivity/clipping ............................................497uV/16.5mV
Line input sensitivity/clipping..................................................... 80mV/> IOV
Replay response ferric 63 Hz av UR................................................-0.7SdB
Worst audible replay hum component..................................-63dB (150Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................-58.2d8
Dolby improvement ............ .............................................................9.6dB
Replay noise chrome position CCIR/ A^M weighted (Dolby out) ... —6 1.9dB
Dolby improvement  .................... .......................... ........ 9.3dB
Replay amp clipping ref DL............................................................... +15.7dB
Max replay level for DL . ....................................................................  580mV
Wow and flutter average (peak weighted DIN)............................... 0.I61%
Speed average. ............................................................................... --025%
Meters under-read.........................................................................8dB on 64ms
Overall !OkHz sat ferric UR ref DL........................................-7.9/—8.6dB
Overall distortion ferric UR for5% dist@ 333Hz refDL........+8.1/+8.0dB
Overall 10kHz sat chrome position UR ref DL..........  -6.4/-7.ldB
Overall distchrome position Ur for5% dist@333Hz rcfDL... +5.8/+6.1 dB 
Overall 10kHz sat metal UR ref DL................................. -4.6/-4.ldB
Overall distortion metal UR for5% dist@ 333Hz refDL........+6.4/+6.2dB
Overall noise ferric UR Dolby out(CCIR/ARM) refDL ... -49.J/-50.4dB 
Dolby improvement................................................................................... 9.2dB
Overall noise chrome UR Dolbyout(CCIR/ARM) refDL ... -52.8/-53.7dB 
Dolby improvement...................................................................................9.1dB
Overall noise metal UR Dolby out(CCIR/ARM) refDL... -54.0/Lo3.5dB
Dolby improvement . ......................................................................9.5dB
Line input noise floor ref I60mV/DL (CCIR/ARM)....................-78.4dB
Spooling time ( C90)...............................................................................Im 55s
Dynamic range ferric/chrome/metal ................... 66.8/68.3/70.5dB
Noise reduction system............................................................................ Dolby
Tapes used...............................Maxell UDXLI; TDK SA: Scotch Metafine
Typical retail price..................................................................... ..£105

Overall frequency responses (-23dB, Dolby in)
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Aiwa ADL300
Aiwa House, 30/32 Concord Road, Westwood Park Trading Estate, Western Avenue, London W3 OTH. TelOl-993 1672

The ADL 300 has virtually identical facilities to 
the ADM 250, except that the line/DIN input 
switch is on the rear panel, a record-mute button is 
added on the front, and the machine incorporates a 
music sensor system in addition to the record 
player sync. start. A front panel lever and a small 
push button are used to select the search function 
and the programme item required, the deck then 
counting the number of gaps between tracks and 
commencing playback at the required point This 
system only works satisfactorily with pop music 
where there are no very quiet passages during the 
music! Please see the ADM 250 review for other 
facilities and comments on the styling.

The mike input sensitivity was again poor, and 
so quite high output microphones will have to be 
used to record speech other than very close to the 
mike; the clipping margin was also very poor. The 
DIN 5-pole in/out socket gave a very good 
performance, with almost no input noise degrada
tion, and with replay pin muting on record to DIN 
specification. The line inputs were of average 
sensitivity, no clipping problem was noted, and 
furthermore, input noise was minima4 so inter
facing is very effective. The record level metering 
uses two rows of 12 LEDs which read peaks quite 
well, no actual meters being included

The replay azimuth was quite well set, but the 
tape guides were again slightly too high and the 
record/replay head was slightly too far back. 
62

Replay noise levels without Dolby all measured 
extremely wel4 with hum at a particularly low level 
which is commendable. In the chrome and metal 
positions however, Dolby noise reduction was 
slightly inadequte, hiss on replay only reducing by 
an average of 9.2dB. Whilst replay amplifier 
distortion measured very well at normal levels, the 
replay clipping margin was barely adequate, com
ing in at around +8.5 dB. Adequate volume was 
available into 600ohm headphones (W' stereo 
jack), but low impedance models were clearly too 
loud, and headphone volume could not unfor
tunately be adjusted with the replay gain control.

Maxell LUDXLJ was again specified by Aiwa, 
and the overall response with Dolby extended 
reasonably up to around 12.5 kHz; as with the 
ADM 250, above this frequency the fixed MPX 
filter cut very rapidly, and again a bass cut of 3dB 
was noted at 50Hz. 333Hz MOL and HF 
saturation measurements showed that the tape was 
slightly over-biased and over-equalised, although 
the sound quality was well liked subjectively: 
distortion was generally low, though slight HF 
compression was noted at times; overall noise was 
rather average, and the Dolby improvement was 
not quite optimum.

TDk SA, used for the chrome position, pro
duced reasonable MOLs and HF saturation measure
ments. As with UDXLJ, the HF response was 
slightly up on right channel with the left fairly flat 



but showing a slight negative Dolby error. The 
sound quality was thought to be generally very 
good, and slightly better than with UDXLJ. 
Overall weighted noise was about average, but 
Dolby improvement was not quite optimised

Scotch Metafine was again specified for metal 
and produced the expected stability problems, but 
the dropout performance was better than expected 
High frequencies were generally a little down 
subjectively and in the charts, and MOL per
formance was fair, but HF saturation measure
ments were not good enough for metal. The overall 
weighted noise was very good for metal, and Dolby 
improved noise figures by an average of lOdB, 
though for some strange reason different noise 
measurements were found between different tape 
samples which was very puzzling (even widely 
differing between tracks). Once again, we strongly 
recommend a Japanese metal rather thanMetafine, 
and to accommodate these the machine will need 
readjustment by a dealer.

Wow and flutter received only mild criticism 
subjectively, and measurements were fairly good 
in the lab. Speed was slightly fast and spooling 
average. Erasure was good even on metal, and no 
serious problems could be found in the machine in 
any area All torque measurements were satis
factory, and ergonomically the machine was found 
easy to use and reliable.

This model can be recommended if the facility 
for music sensing is considered important, but if 
this is not the case then the ADM 250 is more 
appropriate, since it is around £ 10 cheaper. The 
performance on Metafine was obviously very 
disappointing, but MaxellMX or TDKMA would 
almost certainly be far superior, and the metal 
performance is certainly better than quite a lot of 
the competition in two head decks. The reasonable 
price for the facilities offered allows recommen
dation, and we particularly commend the excellent 
DIN and phono in/ out compatability.

GENERAL DATA 
Replay azimuth deviation from average..................................................+13°
Mike input sensitivity/clipping...................................................463uV/17mV
Line input sensitivity/clipping......................................................84mV/>IOV
Replay response ferric 63 Hz av UR . - ........ . . ........................-0.7dB
Worst audible replay hum component.............................. --69.5d.B (150Hz)
Replay noise ferric CCIR/?ARMM weighted (Dolby out)................ —59.6d.B
Dolby improvement.....................................................................................9.5d.B
Replay noise chrome position CCIR/ ARM weighted (Dolby out) ... —63.2dB 
Dolby improvement..................................................................................... 9.3dB
Replay amp clipping ref DL................................................................+8.5dB
Max replay level for DL.........................................................................600mV
Wow and flutter average (peak weighted DIN)................................ 0.133%
Speed average.......................................................... ................................. +o.7%
Meters under-read.................................. ....................................... .6dB on 8ms
Overall IOkHz sat ferric UR ref DL........................................ —7.7/—8.6dB
OveralldistortionferricURfor5% dist@ 333HzrefDL........ +8.1/+7.7dB 
Overall IOkHz sat chrome position UR ref DL.................... —7.1/—6.8dB
OveralldistchromepositionURfor5% dist@ 333HzrefDL .. +5.4/+5.2dB 
Overall IOkHz sat metal UR ref DL................................ .. -4.1/ —5.2dB
Overall distortion metalURfor 5% dist@ 333 Hz refDL .... +6.6/+6.2dB 
Overall noise ferricURDolby out(CCIR/ARM) refDL . . —48.6/—49.9dB 
Dolby improvement.............................................................. ..................... 9.4dB
Overall noise chromeUR Dolby out(CCIR/ARM) refDL .. ~~522/—532dB 
Dolby improvement....................................................................................9.3dB
Overall noise metalURDolbyout(CCIR/ARM) refDL . . —52.4/—54.4dB 
Dolby improvement..................................................................................10JSdB
Line input noise floor ref 160mV/DL (CCIR/ARM) ...................—78.6dB
Spooling time (C90)................................................................................Im 54s
Dynamic range ferric/chrome/metal.................................. 66.6/67.3/71.7dB
Noise reduction system..........................................................................Dolby B
Tapes used..............................Maxell UDXLI; TDK SA Scotch Metafine
Typical retail price........................................................................................£ 115

Overall frequency responses (-23dB, Dolby in)
63



AiwaAD2000K
Aiwa House, 30/32 Concord Road, Westwood Park Trading Estate, Western Avenue, London W3 OTH. Tel 01-993 1672

This deck is a beautifully styled top-loader, with 
the panel sloping upwards towards the rear, having 
a hinged plastic lid covering everything except the 
deck controls. \4-inch mono mike jacks and a \4- 
inch stereo headphone jack are on the front, whilst 
line in/out phonos complemented by a five-pole 
DIN socket(muting and level switch provided) are 
on the rear panel. Independent L/R faders are, 
provided for record and replay level control, 
switches providing Dolby in/out and three posi
tions of bias and equalisation separately for ferric, 
ferrichrome and pseudo-chrome tapes. A ganged 
user bias rotary control permits adjustment of 
ferric bias levels, a centre-indented position being 
usefully set for the tape recommended. Piano key
type controls operate deck functions, which in
clude cue and review and also allow transfer 
from replay etc to wind, and back again. The pause 
control worked particularly well, and general 
ergonomics were satisfactory.

Inserting phono plugs into 'line in' mutes the 
microphone inputs, but the latter in any case were 
rather insensitive. The DIN input was rather noisy 
and its input impedance was far too low, but the 
phono inputs and outputs worked well with ade
quate sensitivity and no clipping problems. The 
optical display metering was well liked and allowed 
peak levels to be indicated very accurately (com
mendable). Replay azimuth was slightly in error. 
The replay amplifier noise measured very well, 
although very slight hum, which was not a problem 
subjectively, was measured. Replay amp distortion 
and clipping margins measured very well, but only 

lower impedance headphones could be driven with 
sufficient volume (controllable by the replay 
gains).

Fuji FXI was supplied for the ferric position, and 
the pen charts were reasonably flat without Dolby, 
but an overall HF boost of +2.25dB average at 
1 OkHz with Dolby in was noted, EHF being well 
maintained. Overall distortion was slightly high, 
and slight grittiness was noticed on speech, but 
otherwise the overall quality was good. Noise was 
average, Dolby giving lOdB improvement BASF 
FeCr also showed a slight HF rise, but stability 
was not too good on the pen charts. This rise was 
noted subjectively and distortion proved a slight 
problem in the pop music track, although HF 
compression was less marked than expected. 
Dynamic range was considered very good, overall 
noise measurements being very good indeed 
without Dolby, but Dolby gave just 9dB 
improvement

TDK SA was specified for the chrome position 
and gave a very good overall quality, regarded as 
open and clear although a slight HF lift was 
apparent Slight LF distortion was noted in the 
Mahler but speech was very clear, although slight 
MF distortion was noted. Overall noise measured 
very well, but Dolby gave just 9.5dB noise 
improvement

The wow and flutter performance was only fair, 
some tape juddering being noted on the programme 
on both piano and brass. The measurements were 
also a little disappointing, but certainly not bad. 
Speed was very accurate and erase and crosstalk
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Aiwa AD2000K
(revised and reprinted)

were very satisfactory. Spooling speed was aver
age, and generally the tape functions worked very 
well.

This deck was capable of giving a good overall 
sound quality, but its wow and flutter performances 
let it down rather badly. A slight adjustment of the 
user bias preset would clearly flatten the HF 
response noted subjectively and objectively, and 
this is a plus point. The DIN input is best forgotten. 
The juddering problem must cause any recom
mendation to be withheld, but perhaps other 
samples will be better. The presentation was 
particularly well liked, and if wow and flutter could 
be improved, the machine would clearly be a good 
purchase.

GENERAL DATA
Replay azimuth deviation from average................... ........................+31°
Mike input sens/clipping........................................................... 550uV/29.5mV
Line input sens/clipping ..................................... ................81 mV/> IOV
Worst audible replay hum component................................. -60d8 ( lOOHz)
Replay noise CCIR/ARM ferric/chrome/Dolby imp ... 587-62 *. 9.5 dB
Replay amp clipping ref DL...............................................  ...... +14dB
Max replay level from DL.......................................................................l.08V
Wow and flutter average (peak wtg DIN). .....................................O.129W:-
Speed average.......................................................................................+0.21 \,
Meters under-read...........................................................................OdB on 8iid
Ferric DL dist 333Hz/5% point............................................... 1.26%/4.1<1'1
FeCr DL dist 333Hz/5% point............................................. ! .06%/+4.8c d
Chrome DL dist 333Hz/5% point....................................... .. 1.09%/+5d
Overall 10kHz resp ref 333Hz Dolby out 

ferric/FeCr/chrome/metal.. ............................... + l/+).3/+I/-
Overall noise ferric CCIR/ARM/Dolby imp...........................-49.5/IOdB

FeCr CCIR/ ARM/Dolby imp...................................-56/9dB
chrome CC!R/ARM/Dolby imp........................—51.8/9.5dB

Line input noise floor ref 160mV, DL........................................... —76.5dB
Spooling time C90.................................................................................. Im 59s
Dynamic range ferric/FeCr/chrome/metal...................... 63.3/69/66.3/—dB
Tapes used . ............. Fuji FXI; BASF FeCr; TDK SA
•Typical retail price......... ..............£160 when reviewed, now approx £130

Fuji FXI

BASF FeCr

OverW:-l frequency resR/nses (^lby in, -3^ffi ref DL)
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AiwaADL40K
Aiwa House, 30/32 Concord Road, Westwood Park Trading Estate, Western Avenue, London W3 OTH. Tel 01-993 1672

This metal-encased front-loader has just two 
heads, but is metal capable and incorporates 
phono line in/outputs and a 5-pole DIN socket, 
the latter with rather poor input noise 
performance. An earth terminal is provided on the 
rear, together with an AIWA turntable remote 
start sync. socket. The DIN socket has an 
associated switch which gives fixed output level 
and replay pin muting during record if desired. A 
very large friction-locked concentric record level 
control is complemented by a ganged replay 
rotary, ample volume being provided for low and 
high impedance headphones ( 1/4 inch stereo jack) 
which is adjustable with the replay gain. Levers 
select three positions of bias and equalisation 
separately including metal, pseudo-chrome being 
auto-switched by the cassette's sensing holes. A 
further switch selects Dolby in/out with MPX 
filtering optional. Push buttons select mike/DIN 
or line inputs, VU/peak meter readings, and mains 
on/off. A spring-loaded record mute lever is 
provided, and the usual AIWA ganged bias 
control with a centre indent allows adjustment for 
the ferric position. The deck controls were all very 
much liked, and allow transfer from play/record 
into wind/rewind with excellent cueing. Loading 
was very easy and the pause control worked well. 
The microphone inputs were satisfactory for use 
with electret mikes and input hiss was quieter than 
usual here. The DIN input was however of too 
low an impedance, and was rather hissy and 
therefore not really suitable for obtaining optimum 
results. The line inputs had adequate sensitivity 
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and worked well, the line outputs also being very 
satisfactory. Metering was a delight, the 
indications from a horizontal illuminated bar 
display read peaks very accurately, 8mS tone 
bursts under-reading by only IdB. Replay azimuth 
was very accurately set and replay hum and noise 
levels all measured well, no hum being audible 
subjectively. Replay amplifier distortion and 
clipping levels all measured extremely well.

The overall performance on Fuji FXI showed a 
record Dolby cal. error averaging at + l.4dB, and 
an apparent slight over-brightness was observed 
subjectively, although the pen charts showed only 
+ l.25dB variation from 50Hz to 15kHz. Slight 
LF distortion was heard and a tendency to HF 
compression and slight speech 'spitchiness' was 
noted. It was felt that the ferric position was not 
set up properly for a good tape, but that results 
with a cheaper one might be quite adequate for 
routine purposes. BASF FeCr produced a slight 
sibilant tearing, and some HF compression was 
noted throughout the program, HF being generally 
on the bright side. LF was much clearer, and this 
was confirmed in the lab measurements since 
MOLs were better at 333Hz than on FXI. Overall 
noise on FeCr was very good indeed, Dolby 
giving 9.5dB improvement. The pen charts again 
showed similar responses on FeCr as for FXI.

TDK SA (pseudo-chrome) gave a clear HF 
boost of 2dB at 5kHz with 'Dolby in,' which was 
very obvious aurally. Speech was again rather 
sibilant and the lower frequency MOL was not 
particularly good, although at times the



Aiwa ADL40K
(revised and reprinted)

reproduced sounds were open and exciting. 
Overall stability on all tape types was good, but an 
average of + l.3dB Dolby error was noted on FXI 
and 'TDK SA which is unfortunate. A tendency to 
fuffing' was noted on piano transients on FXI, 
and the Dolby mis-tracking partly contributed to a 
general over-brightness throughout.

Sony metal gave sound reproduction which was 
very open and clear throughout, but high 
frequencies were clearly boosted, sibilants tending 
to whistle a bit. Stability was again good and 
speech very stable on Sony, but some 3M 
Metafine, which was substituted in an attempt to 
get a flat response, produced inferior head/tape 
contact, and responses with Dolby in were rather 
humpy in the presence region. Distortion on 
Metafine was not good, and it would seem that 
some record head saturation problem existed. 
This machine could not provide the optimum 
results on metal tape that it should have done, and 
was thus rather disappointing in this respect.

Wow and flutter measured very well and was 
not noted during any part of the normal program, 
andd furthermore, no tape juddering was heard. 
Speed averaged 1.4% fast, and this might disturb 
musicians. Spooling was slightly slow. Erasure 
and crosstalk both measured very well.

Although we liked the ergonomics of this 
machine, which has some very good points, it was 
not particularly well set up and did not show the 
benefits that it should have done on metal tape. 
AIWA should be more specific with their tape 
recommendations, and the machine should have 
been better aligned. We must all admit to being 
slightly disappointed, since Aiwa in the past have 
had so many recommendations, and this time we 
cannot give one.

GENERAL DATA
Replay azimuth deviation from average................................................... +9°
Mike input sens/clipping . ........ .............................. 260uV/86mV
Line input sens/clipping . .. ..............   75mV/>IOV
Worst audible replay hum component.. -....................... -69dB (150Hz)
Replay noise CCIR/ARM ferric/chrome/Dolby imp.... —58.8/—62/lOdB
Replay amp clipping ref DL. . • .......................... ................ . +I4dB
Max replay level from DL........................    562mV
Wow and flutter average (peak wtg DIN)....................... ..................0.095%
Speed average.......... ........... ............. ............................... ....................+1.4%
Meters under-read............................................................. ........... -ldB on 8ms
Ferric DL dist 333Hz/5% point...........................................0.71%/+4.75dB
FeCr DL dist 333Hz/5% point............................................. 0.84%/+6.JdB
Chrome DL dist 333Hz/5% point......................................... .. I.3%/+4.4dB
Metal DL dist 333Hz/5% point............................................. I.8%/+4.75dB
Overall lOkHz resp ref 333Hz Dolby out 

ferric/FeCr/chrome/metal..............................+0.75/+l/+ 1.75/+TSdB
Overall noise ferric CCIR/ARM/Dolby imp..........................—52.75/9.SdB

FeCr CCIR/ARM/Dolby imp..........................-55.5/9.25dB
chrome CCIR/ARM/Dolby imp........................-53/9.75dB
metal CCIR/ARM/Dolby imp___  ... -55.5/9.25dB

Line input noise floor ref 160mV, DL. ............................. -73.SdB
Spooling time C90........................................... 2m l 9s
Dynamic range ferric/FeCr/chrome/metal.............................67/7O/67/7OdB
Tapes usee .................................................Fuji FXI: BASF FeCr, TDK S.A
Typical retail price.....................  £230 when reviewed, now approx £200

Overall frequency responses (Dolby in, -30dB re! DL)
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Akai CSM 02
Unit 12 Haslemere Heathrow Estate, Silver Jubilee Way, Hounslow, Middx. Tel 01-897 0490

This very inexpensive Akai deck incorporates both 
phono and DIN inputs and outputs on the rear 
panel, and has a two-core attached mains lead 
Encased in metal, the back panel is hardboard and 
it is rather inexpensive looking. The front-loading 
cassette compartment is on the led, and mechan
ical deck controls allow transfer from play into 
wind and back again and dropping into record from 
play. When rewinding the auto-stop takes ages to 
engage, and winding is noisy. Front panel facilities 
include a record-mute button, metaVchrome/normal 
tape select, and Dolby out/in including MPX 
switching. A friction locked rotary record-gain 
control incorporates a lever for one channel, but 
tracking was rather poor. A ganged replay gain 
control was provided which also adjusted head
phone levels; 600ohm models could not be driven 
loud enough, but lower impedance models could 
easily go very loud, and had a good clipping 
margin. Record level metering is accomplished 
with two rows of 26 LEDs, but Akai is cheating a 
bit here since they light up in pairs, so only 13 
levels are shown; faster peaks are indicated well. A 
line/DIN input switch is on the rear panel.

The W mono jack mike inputs had acceptable 
sensitivity, but the clipping margin was only fairly 
adequate. The 5-pole DIN input was virtually 
useless, the circuit design adding so much noise to 
a standard DIN input source as to remove any 
benefit of noise reduction! The replay pins were 
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also live during recording, which is non-standard 
Fortunately, the phono line inputs had an adequate 
sensitivity, no clipping problem was noted, and 
input noise was low.

Replay azimuth was rather poorly adjusted, but 
the head heights were fairly accurate: whereas the 
erase head guide was correct, the others were a 
little bit too high. The replay amplifier distortion 
measured extremely well and allowed a very wide 
clipping margin, which is excellent Replay hiss 
measurements were all very good, but whilst no 
hum was actually heard, the measurements were 
only slightly better than average. Whilst the 
chrome replay response was fairly accurate, the 
ferric time constant was nearer 95uS, and this had 
various side effects including only fair overall HF 
saturations on ferric tape.

Maxell UD was specified for ferric, and was 
clearly under-biased to give a flat response overall, 
since 333Hz MOLs were about 2dB below what 
they should have been and HF saturation received 
slight criticism. Overall noise measured and sounded 
well because of the replay error, and overall sound 
quality was good at best, but would have been 
better still with a lower recording level. Some 
distortion was noted at LF and MF, and the bass 
response showed many bass woodles due to head 
contour problems. The measured response was 
reasonably flat overall, but showed a valley around 
6 kHz which was noticed subjectively.



TDK SA gave reasonable MF MOLs, but again 
only fair HF saturation; again a replay response 
error was noted, showing the time constant to be 
around 60uS. Overall noise measured well and 
again at best the sound quality was good, though 
some HF compression was noted The response 
seemed marginally up at HF but this is not really a 
bad thing.

TDK metal gave only adequate MOLs, but the 
HF performance was very good, especially con
sidering the replay curve error. The response 
sounded a bit up at EHF, and there seemed to be a 
valley in the presence region We suspect that 
some RF' bias was affecting record Dolby pro
cessing, thus causing the response valley. Overall 
noise again measured and sounded well, but the 
overall sound quality on metal was not really good 
enough, and pseudo-chrome seemed to give the 
best subjective results.

Wow and flutter measured quite well and was 
only very marginally audible. Speed was ex
tremely accurate, but spooling was just a little 
slow. The play torque was very much on the low 
side, and we suggest that some makes of European 
cassette might cause problems, especially if they 
have too much back-tension Erasure was very 
good, even on metal.

Considering its budget price, this model gave an 
acceptable performance, but its sound quality 
could have been improved considerably if the 
replay equalisation had been correct Because of 
this error all the cassette tape types either suffered 
in poor MOLs or from HF saturation reservations, 
which again would have been less marked with 
correct replay equalisation Notwithstanding this, 
we feel it is only fair to recommend this model, 
because of its good wow and flutter performance 
and its capability of giving a good average sound 
quality if the record levels are watched fairly 
carefully. Do not even consider it though if you 
have to use the DIN socket for interconnection!

GENERAL DATA
Replay azimuth deviation from average...................................................-55°
Mike input sensitivity/clipping...............................................27luV/20.8mV
Line input sensitivity/clipping................................................... 109mV/>10V
Replay response ferric 63 Hz av UR..................................................—0.9dB
Worst audible replay hum component.. ........................ —60dB (100Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................ -61.6dB
Dolby improvement. 10.3dB
Replay noise chrome position CCIR/ARM weighted(Dolby out).. . —64.1dB 
Dolby improvement .......... ...........................................................9.8dB
Replay amp clipping ref DL............................................................. +15.5dB
Max replay level for DL..................................................................... .. 570mV
Wow and flutter average (peak weighted DIN)...............................  0.115%
Speed average.........................   , ........................................ +0.1 %
Meters under-read..........................................................................2dB on 64ms
Overall 10kHz sat ferric UR ref DL....................................... -8.5/-8.5dB
Overall distortion ferric UR for5% dist @ 333 Hz refDL +4.3/+4.1 dB 
Overall 10kHz sat chrome position UR ref DL....................-7.9/-7.4dB 
Overall distchrome position URfor 5% dist@ 333Hz ref DL... +6.0/ +6.OdB 
Overall 10kHz sat metal UR ref DL..................................... -l.7/-l.5dB
OveralldistortionmetalURfor5% dist@ 333Hz refDL +6.O/+5.7dB 
Overall noise ferric URDolby out(CCIR/ ARM)refDL . . . -52.6/-52.8dB 
Dolby improvement.................................................................................10.OdB
Overall noise chrome URDolby out(CCIR/ARM) refDL ... -54.l/-53.9dB 
Dolby improvement...................................................................................9.8dB
Overall noise metal URDolby out(CCIR/ARM) refDL .. . -53/0^-53.1 dB 
Dolby improvement...................................................................................9.9dB
Line input noise floor ref 160mV/DL (CCIR/ARM)....................-75.0dB
Spooling time (C90).......... ............................ ................................. 2m 18s
Dynamic range ferric/chrome/metal.............. ................65.9/69.3/69.8dB
Noise reduction system..............................................................................Dolby
Tapes used........................................... Maxell UD; TDK SA; TDK MA-R
Typical retail price..................................................................................... . £90

20 Hz 50 - 100 200 »0 lk 2k 51< 10k 20k
TDK SA

20 Hz 50 100 200 500 lk 2k 5k 10k 20k
TDK MA-R
Overall frequency responses (-23dB, Dolby in)
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AkaiGXF 90
Unit 12 Haslemere Heathrow Estate, Silver Jubilee Way, Hounslow, Middx. Tel 01-897 0490

This thret}-head deck is encased in metat, is 
surprisingly heavy and features a separate direct 
drive capstan motor. 5-pole DIN and phono 
inputs/outputs are in a cutout on the rear panel, 
and it is slightly awkward to plug in phonos if these 
are large. The two core mains lead is detachable, 
and has a miniature mains plug and socket A large 
remote control socket is provided for various 
functions. The deck controls use microswitch 
buttons, and allow great flexibility, including 
dropping in and out of record very smoothly. Push 
buttons select tape, counter reset, repeat, memory, 
IPLS prgr^me location, Dolby calibration, MPX 
filter in/out, Dolby in/out and monitor tape/source, 
whilst rotary switches select remote timer, rt}- 
corn/ on/replay, and four tape positions, including 
medium arid high quality ferries, pseudo-chrome 
and metal (bias and equalisation being ganged). A 
microswitch button selects between VU-type or 
peak metering, and 24 pairs of LEDs per channel 
are provided, reading peaks extremely accurately 
which is excellent; a recorn/mute microswitch is 
also incorporated Separate rotary friction-locked 
record level controls are provided for mike/DIN 
and line inputs, but the 5-pole DIN input was 
virtually useless because of very bad input noise 
degradation. An extremely small ganied replay 
gain control also adjusts headphone levels: the W" 
stereo jack provides barely enough volume into 
high impedance models, but plenty into low 

impedance 'phones, and with a good clipping 
margin.

The \4" mono mike input jacks, with the left 
input feeding both channels unless the right is used, 
had just adequate sensitivity, but a good clipping 
margin. The DIN input is best forgotten because of 
the noise degradation, and furthermore the replay 
pins did not mute on record, but the line inputs had 
average sensitivity and no clipping problem was 
noted. Input noise measured reasonably well and 
showed no change when the record levels were 
turned to minimum. We all very much liked this 
machine, which has an impressive appearance and 
was great fun to use.

Replay azimuth was reasonably well set, and 
head and tape guides very accurately set which is a 
great credit to Akai. The replay amplifier hiss 
levels all measured amazingly wed, and showed a 
good improvement with Dolby. Unfortunately 
some lOOHz hum was just noticed subjectively, 
and the figures were a little below par, perhaps 
because of slightly inadequate power supply smooth
ing. Replay amplifier distortion and clipping mar
gins were both excellent

Maxell UD was specified for the ferric LH 
position and gave some extremely good overall 
sound quality, our main reservation being a very 
slight lack of' air' due to a marginal response valley 
in the presence region. Tape measurements were 
quite good for the tape type, and overall weighted 
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noise measured very well, with g^ocxl noise reduction. 
At times the quality was very much like that of the 
master tape, despite the modest tape type, and 
images were very stable throughout, showing that 
the transport was excellent

TDK SA gave some excellent overall quality, 
again sounding at times very like the master. MOL 
and HF saturation measurements were good and 
overall noise very good. The responses sounded 
much flatter than they measured in fact, the 2.5dB 
dip in the left channel Dolby pen chart actually not 
being criticised Record calibration presets and 
tone allow the user to set these levels quite 
accurately, and perhaps the presence valley might 
be due to bias breakthrough on the record left 
channel.

TDK metal reproduced some superb sound 
quality, and almost no reservations were made 
subjectively apart from a slight HF loss on the right 
track, confirmed in the response pen chart Overall 
weighted noise with Dolby improvement measured 
very well indeed, and in general overall tape 
distortion measurements were good, although they 
could have been better. Notwithstanding this, the 
panel clearly thought that the reproduction for 
metal tape was considerably better than average, 
stability being excellent

Wow and flutter measured amazingly well, and 
virtually none was heard on the program material. 
Speed was very accurate and spooling time about 
average. All the torque measurements were rather 
on the high side, but the tape path was so 
accurately aligned that there should be no profu 
!ems with any reputable makes of cassette. Erasure 
was excellent throughout (-76dB on metal!) The 
IPLS location system hunts for silent passages of 
at least 5 seconds duration, and can then put the 
machine into the playback mode at the appropriate 
point, provided the correct procedure is followed 
The record-cancel facility not only allows dropping 
out of record, but can also wind the tape back to the 
position where the recording was started, returning 
to record when the play button is depressed

The only area that we could criticise on this 
model (apart from the appalling DIN input, which 
should not be used) is the unfortunate IOOHz 
replay hum. Perhaps another sample would be 
better, in which case the machine can certainly be 
recommended, although it is rather expensive for 
the facilities offered The machine is perhaps a 
little inflexible in not having a user-adjustable bias 
control, but if you stick to the right tapes you will 
be able to get an excellent sound quality, which the 
panel frequently said was very like that of the 
master tape. Recommended then with caution, but 
check the replay hum before purchase.

GENERAL DATA
Replay azimuth deviation from average................................................... -33°
Mike input sensitivity/clipping....................................................298uV/52mV
Line input sensitivity/clipping..................................................... 92mV/> IOV
Replay response ferric 63Hz av UR................................................. —0.3dB
Worst audible replay hum component.................................—57dB (IOOHz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................—63.9dB
Dolby improvement................................................................................... 9.9dB
Replay noise chrome position CCIR/ARM weighted(Dolby out)... —65.9dB
Dolby improvement.................................................................................. 9.6dB
Replay amp clipping ref DL............................................................... +14.8dB
Max replay level for DL.......................................................................   555mV
Wow and flutter average (peak weighted DIN) .. .......................  0.056%
Speed average...........................................................................................—0.3%
Meters under-read......................................................................... 2dB on 64ms
Overall 10kHz sat ferric UR ref DL........................................—6.7/-8.OdB
Overall distortion ferric UR for 5% dist @ 333Hz refDL........+6^6/^6/7dB
Overall 10kHz sat chrome position UR ref DL.................... —5.5/—6.OdB
Overalldistchrome position URfor5% dist@ 333HzrefDL... +5.8/+6.l dB
Overall 10kHz sat metal UR ref DL......................................-l.5/-2.2dB
Overall distortion metal UR for5% dist@ 333Hz refDL... . +6.6/+7.0dB
Overall noise ferric URDolby out(CCIR/ARM) refDL ... -52.1/-52.1 dB
Dolby improvement...................................................................................9.9dB
Overall noise chrome URDolby out(CCIR/ARM)refDL... —54.0/-54.4dB
Dolby improvement................................................................................... 9.6dB
Overall noise metal URDolby out(CCIR/ARM)refDL ..-53.1/-53.3dB
Dolby improvement............................................................................... . 9.8dB
Line input noise floor ref 160mV/DL (CCIR/ARM)....................—74.ldB
Spooling time (C90).................................................................................Im 49s
Dynamic range ferric/chrome/metal  ................... ............68.6/69.6/7O.7dB
Noise reduction system............................................................................... Dolby
Tapes used.................................................Maxell UD; TDK SA; TDK MA
Typical retail price......................................................................................£300

20 Hz 50 100 200 500 1k 2k 5k 10k 20k

Overall frequency responses (-23dB, Dolby in)
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Aurex TCX60AD
Toshiba UK Ltd, Toshiba House, Frimley Road, Frimley, Camberley, Surrey GU16 5JJ. Tel (0276) 62222

This metal-encased front-loading deck incorpor
ates both Toshiba Adries and Dolby B noise 
reduction systems, allowing the user a choice. 
Conventional line input/ output phonos are on the 
rear panel, together with a remote control socket 
and an attached two core mains lead. The deck 
itself operates with microswitch buttons, and not 
only allows transfer from play to wind and bach- 
but can also drop into record; the 'pause' stops and 
restarts play or record. A memory switch can 
select memory stop or play, and a further three 
position switch selects timer start for record or 
playback. Three position levers select Adres, 
Dolby B or NR off, and alter bias and equalisation 
separately for ferric, pseudo-chromes or metal 
tapes, and a switch is also provided to select mike 
inputs or line inputs (MPX on/oft). The rotary 
record level control is friction locked, and the 
complementary stereo ganged replay control also 
affects headphone volume, giving a reasonable 
level into low and high impedance headphones 
with an adequate clipping margin. The record level 
meters are peak types, reading fast transients very 
accurately, but surprisingly over-reading slower 
ones, which may frighten you into under-recording!

The mike inputs were a little insensitive but had 
an adequate clipping margin ; if a mike is plugged 
into the right channel input only, both tracks are 
fed in mono. The line inputs had adequate 
sensitivity, and no clipping problem was noted 
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Input noise was extremely low, so as to provide a 
wide dynamic range potential to avoid degrading 
the Adres noise reduction capability.

Replay azimuth was very accurately set but the 
cassette tape seemed to be riding up and down 
slightly in the height alignment test The replay 
amplifier hiss levels were all fairly low, Dolby 
giving a good improvement andAdres an astonish
ing one! Replay amplifier distortion was very low 
and the clipping margin superb. Some hum was 
noted at 50 and 150Hz, and the measurements 
were none to good

TDK AD was specified for ferric and re
produced all sounds with a 'muddy' HF quality, 
especially poor on the right channel. With Adres 
there was an almost complete absence of HF 
transients throughout the programme, 'fuffing' was 
very marked in the double bass and piano tracks, 
the organ sounded' grainy', and the speech seemed 
to be 'gating' all the time. Overall distortion was 
better than usual, but the panel suggested there was 
not much HF to distort Overall weighted noise 
levels measured well with Dolby and superbly with 
Adres. Distortion measured reasonably low at 
MF, but HF saturation was very marked, and the 
machine was clearly over-biased even for TDK 
AD! Uneven positive Dolby errors were noted, 
showing the machine to be very badly set up.

TDK SA had a slight positive Dolby error and 
the response was again muffled, particularly on the 



right channel. Distortion was noticeable through
out the programme, and the sound was generally so 
unsatisfactory that it was considered almost un- 
useable; again quality control must have been very 
badly carried out All we can say in its favour is 
that the overall noise measured at a very low leve4 
and was virtually inaudible.

TDK metal MOLs were very poor, but the HF 
saturations were extremely good, showing the tape 
to be considerably under-biased. Not surprisingly 
the response was up at HF, particularly on the left 
channel, though this was not really disliked. 
Distortion was very evident, but the HF sound 
quality was at best superb. We also noted static 
electricity 'spits' on replay with various cassettes, 
which was surprising.

Although wow and flutter measured very well, 
we just heard the odd judder occasionally, but this 
was not a problem. Speed was marginally fast, and 
spooling time was slightly faster than average. Play 
torque was reasonable but wind torque just slightly 
too high Erase on metal tape was quite satis
factory. We disliked theAdres NR system because 
it audibly pumped and' fuffed' and gave a feeling of 
insecurity. The machine itself was so badly set up 
that we cannot help but wonder what has happened 
to Toshiba's quality control And this is not the 
first time that I have had to be very critical of 
Toshiba’s models on grounds of setting up and 
replay hum problems. If this machine was correct
ly set up it would probably be quite a good one. 
The Adres system will clearly suit some people 
because of its very wide dynamic range potentia4 
and the side effects may not be so obvious to some 
users. In any case, there is nothing wrong with the 
Dolby B circuitry, and you have got the option of 
choosing either system. The ergonomics were 
much liked, and it seemed such a pity to condemn 
this model on the basis of our experiences with the 
review sample, but unfortunately this is what a 
review is for. If a response on ferric is down at HF 
using TDK AD, then no alternative tape will 
compensate as AD is the 'toppiest' ferric. We are 
all totally unable to understand how the machine 
could have left the factory in its present state of 
alignment

GENERAL DATA
Replay azimuth deviation from average................................... .. +9°
Mike input sensitivity/clipping..................................... ......... 213uV/33.3mV
Line input sensitivity/clipping................................................. .. 88mV/> lOV
Replay response ferric ¿3 Hz av UR  ..................... ................—0.8dB
Worst audible replay hum component:..................................—60dB (150Hz)
Replay noise ferric CCIR/ARM weighted (Adres out)..................—58.3dB
Dolby improvement............ 9.7dB Adres Improvement.............25.9dB
Replay noise chrome position CCIR/ARM weighted(Adres out) ... —6l .6dB 
Dolby improvement............9.3dB Adres improvement.............24.4dB
Replay amp clipping ref DL. . ................................. ........................+17.IdB
Max replay level for DL......................................................................A 091%
Wow and flutter average (peak weighted DIN)..................... ............+0.5%
Speed average .. ..........+0.5%
Meters under-read...........................................................................OdB on Sms
Overall I0kHz sat ferric UR ref DL............................... —8.9/-11.0dB
Overall distortion ferric UR for 5% dist@ 333Hz refDL .. ^.4/+7.7dB 
Overall 10kHz sat chrome position UR ref DL. . ... —6.5/—7.6dB
Overall distchrome position UR for5% dist@ 333Hz refDL.. . +3.O/+5.OdB 
Overall I0kHz sat metal UR ref DL....................... . +l.0/+l.3dB
Overall distortion metal UR for 5% dist@ 333 Hz refDL.. . +3.l/+5.2dB 
Overall noise ferric UR Dolby out(CCIR/ARM) refDL ., -53.3/-53.3dB 
Dolby improvement........... 9.9dB Adres improvement............ 24.7dB
Overall noise chrome UR Dolby out(CCIR/ARM) ref DL ... —54.3/-5it.2dB 
Dolby improvement........... 9.6dB Adres improvement..............24.1dB
Overall noise metal URDolbyout(CCIR/ARM) refDL . . .-51.5/—51.l dB 
Dolby improvement........... 9.7dB Adres improvement..............23.8dB
Line input noise floor ref 160mV/DL (CCIR/ARM)................... -82.4dB
Spooling time (090)...............................................................................Im 38s
Dynamic range ferric/chrome/metal..........(with Dolby) 68.2/67.7/64.7dB 
Dynamic range ferric/chrome/metal ......... .(with Adres) 82.9/82.4/79.8dB
Noise reduction systems....................................................... Dolby and Adres
Tapes used.....................................................TDK AD: TDK SA; TDK MA
Typical retail price.. .................................................................................£175

m Hz 50 D B 500 tk 2k 5k tOk 20k 

TDK MA ADRES in
Overall frequency responses
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T Aurex PCDl 0
Toshiba Hoase, Frimfey Road, Frimloy, Camberloy, Sumy, GUJ6 SJJ. Toi 0276 62222.

This deck is unusual in being the smallest non
portable stereo cassette deck that I have yet 
encountered, and sets an example in 
miniaturisation that should be noted by all, for the 
majority of decks are ridiculously large. A front
loader having the cassette exposed without a 
cover but easily inserted, it has line inputs and 
outputs, together with 1/4 inch mike jacks on the 
rear panel, a stereo ganged pre-set replay gain 
control being positioned near the phono outputs. 
The record level control is a dual concentric non
friction locked type. A miniature button switches 
Dolby in/out with fixed multiplex fltering, and 
three-position lever switches operate bias and 
equalisation separately for ferric, pseudo-chrome 
and metal tapes. The deck controls operate 
mechanically, and these are slightly stiff, but 
allow transfer between functions, and also provide 
cueing. Miniature illuminated barograph metering 
read transients very accurately, which is 
commendable. Both 25ohm and 600ohm 
headphones worked well from a 1/4 inch stereo 
jack, and the volume is afected by the back panel 
replay gain control. Whilst the microphone inputs 
(1/4 inch jacks) were rather insensitive, their 
clipping margin was excellent; although some hum 
was noted on the left channel input, hiss was 
minimal. An earth loop was caused if a stereo 
mike with a common earth connection was jacked 
into L and R channels. Insertion of a microphone 
cuts the phono line input, the latter having average 
sensitivity, and no-noise or clipping problems were 
experienced.
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The replay azimuth was not set very accurately, 
and slight replay hum was noted particularly on 
the right channel, some fairly poor measurements 
being noted in the lab. The hum was not too bad 
subjectively, and was only noticed in the quietest 
passages. Replay hiss levels measured well and 
replay amplifier clipping was at quite a high level, 
which is good, distortion at +6dB also measuring 
at a very low level.

TDK AD was specified by Aurex and the 
overall hiss performance was very good, with a 
good Dolby improvement. The pen charts showed 
clear HF lift at lOkHz, rolling off at about 15kHz 
without Dolby, but with a much greater 
attenuation rate with Dolby inserted. The overall 
sound quality was rather bright, but distortion 
seemed low throughout, and the programme 
sounded quite robust and clean. We noted a 
Dolby error of +0.8dB, and it is therefore quite 
clear that Aurex's recommended tape type is not 
really compatible; a tape such as Fuji FXI or 
possibly Maxell UDXL I would have been rather 
better. Stereo positioning and stability were 
excellent throughout. A robust sound quality was 
much liked, and we must admit that AD did 
produce quite an exciting sound overall which 
would be welcome, particularly if you like lots of 
top.

TDK SA (pseudo-chrome) penned a very 
smooth chart to lOkHz, but was down at 15kHz, 
any deviations being exaggerated by the 'Dolby 
in' chart. Subjectively the test programme seemed 
slightly lacking at EHF, but was otherwise very



Aurex PCD 10
(revised and reprinted)

smooth. Speech reproduced clearly with no trace 
of 'spitch.' The entire programme sounded very 
robust and good 333Hz MOLs were measured. 
HF compression was certainly no worse than 
average, and indeed the entire programme 
sounded clean, showing good optimisation for the 
tape type. Overall noise was average, and note 
that the figure is virtually the same as that for AD 
which is fascinating; the noise spectrum however 
sounded slightly better.

Metafine was chosen by Aurex for the metal 
position, and responses showed a lift at lOkHz but 
flat again by 15kHz. These lifts were exaggerated 
with Dolby in, but subjectively they were not 
really noticed, possibly due to tape sample 
variations. The entire programme reproduced 
extremely well, but distortion was not as good as 
metal tapes are on some other decks, although no 
HF compression at all was noted. The overall 
quality was clearly better than on pseudo-chrome, 
though, and reproduction had a clarity about it 
attributable to metal which was very well liked. 
Background noise measured particularly well, 
stability seemed entirely dependent upon the tape, 
and some drop-outs were heard. If the bias was 
increased, other metal tape types would obviously 
work well and give better results.

Wow and flutter did not measure too well, 
although the only subjective comment was that of 
insecurity on the piano sound, rather than wow 
actually being heard. Speed was rather fast but not 
seriously so, and spooling about average. Erase 
was just adequate but not as good as usual on SA 
or metal, although crosstalk was good. The review 
sample was a pre-production model, and perhaps 
later samples will be rather better on the points 
criticised.

We all very much admired the miniaturisation, 
and capability of giving a good overall sound, the 
measurements showing that fairly modest ferric 
tapes will perform well on this deck, and that SA 
gave a very good overall sound, although metal 
tapes are not really worthwhile. Because of the 
very good value for money and the machine's 
basic good capabilities, it is just recommended as 
a best buy, being one of the cheapest metal 
capable decks in the survey. Do check the replay 
hum level though if you intend purchasing one of 
these decks, for sample variations might be quite 
marked.

GENERAL DATA
Replay azimuth deviation from average....................................................-42"
Mike input sens/clipping...............................................................280uV/82mV
Line input sens/clipping.................................................................95mV/>IOV
Worst audible replay hum component....................................-60dB (150Hz)
Replay noise CCIR/ARM ferric/chrome/Dolby imp ... -57.3/-61/9.SdB 
Replay amp clipping ref DL.. ...........................................................+14dB
Max replay level from DL................................................................... 590mV
Wow and flutter average (peak wtg DIN)............................................0.18%
Speed average......................................... ......................................... +l.35%
Meters under-read.........................................................................-2dB on 8ms
Ferric DL dist 333Hz/5% point............................................. 0.45%/+6.3dB
'Chrome DL dist 333Hi/5% point..............................................0.69%/+6dB
Metal DL dist 333Hz/5% peint............................................... 1.1%/+5.3d8
Overall 10kHz resp ref 333 Hz Dolby out

fonic/FeCr/chrome/metal.............................................+2/-/-0.5/+l.8dB
Overall noise ferric CCIR/ARM/Dolby imp . . .......... -51.8/9.5dB

chrome CCIR/ARM/Dolby imp......................... -51.8/9.SdB
metal CCIR/ARM/Dolby imp............ ..........-54.3/9.3dB

Line input noise floor ref 160mV, DL.............................................  -80dB
^Pooling time C90............................................. ......... 1 m 52s
Dynamic ;angefemciFeCr/chrome/meta1.................. ;7.5i—i67.8168.JJB
Tapes used...........................................TDK AD; TDK SA; Scotch Metafine
Typical retail price................................ ................................................... £139

Update Some continuing concern regarding sample 
variability has resulted in rating this model as 
recommended rather than a best buy.

Overall frequency responses (Dolby in, -30dB ref DL)
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BICT2
Kamco Ltd., 7 The Sycamores, Horbury, Wakefield, W. Yorks. Tel (0924) 274417

This deck has two speeds, 4.8 and 9.5 ems per 
second (1Y8 and 3 % inches per second) and is 
encased in a rosewood finished box with a metal 
bottom plate. It has phono line inputs and outputs 
on the rear, and W" jacks for mikes on the front, the 
right input feeding both tracks for mono. The deck 
itself is mechanically controlled by piano type 
keys, but function changing can only be accom
plished via the stop mode. Lever switches select 
speed, Dolby in/out with MPX switching, low, 
normal or high bias, 70/120uS equalisation, and 
record muting/ready on record/ safe switching. A 
small button selects mike or line inputs, and the tape 
counter has a push button for memory operation, 
stopping the tape (rather violently) at a pre
determined point Separate ganged rotaries control 
output level and headphone levels separately; the 
\4" stereo jack provides headphones with more 
than adequate volume for high impedance models, 
and lower impedance ’phones can almost blow 
your head off! A friction-locked rotary stereo 
record level control is provided, and the record 
level metering reads peaks reasonably accurately 
even where they are quite short

The mike inputs are reasonably sensitive and 
have just an adequate clipping margin. The line 
inputs are far more sensitive than usual, have an 
excellent clipping margin, and no input noise 
problems were noted

Replay azimuth was very precisely set, and tape 
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head and guide alignment was excellent The 
replay head amplifier unfortunately picked up 
some 50Hz hum, but replay hiss levels all 
measured well and Dolby gave its normal improve
ment Replay amplifier distortion was adequate, 
the clipping margin excellent, and the machine can 
give just over 2 volts output for Dolby level if 
required, clipping coming in at 13 Volts output! 
The left replay channel was generally up in top by 
about 3dB at lOkHz, whilst the right was about 
1 dB up. This correlated with the overall saturation 
and noise measurements, and very careful lab 
checks were made of all this.

TDK AD was eventually specified by BIC after 
considerable pressure from us for them to make 
tape recommendations. The frequency response 
seemed too bright at HF subjectively, and this was 
confirmed in the pen charts, however these also 
showed a very extended LF response. A positive 
Dolby error seemed to produce a grotesque 
presence hump in the response. MOLs were 
reasonable, and HF saturation performance ex
cellent, though this is partly due to incorrect 
equalisation Tape stability was excellent through
out, and distortion seemed quite reasonable, the 
sound generally being clean and better than 
average. Overall noise was not quite as good as 
expected for AD (NB replay equalisation caused 
this). Maxell UD was tried subjectively and the 
response was much smoother, the Dolby error was 



much less, and the sound was clearly preferred
TDK Sa gave very poor MF MOLs but 

extremely good HF saturation measurements, the 
overall response being generally slightly up from 
the presence region upwards. LF and MF distor
tion was (airly strongly criticised subjectively, but 
HF was clean, Overall noise was not too good, 
measuring about the same as AD. The deck is not 
metal capable unfortunately.

At the higher speed of9.6cms per second TDK 
AD gave a totally unacceptable HF boost, which 
made everything sound extremely 'electric', some 
instruments almost screeching. Results sounded a 
bit better when played back at 70uS equalisation, 
but in no way could we get a flat response. We felt 
that the machine was so badly set up at this speed 
that it could not be used sensibly, and only 
response pen charts were done. On TDK SA the 
pen charts revealed a much flatter response, and 
the sound quality was actually very good indeed, 
but we do not consider the speed viable in any case, 
because of the ridiculously short playing time 
available, at double the normal cost per minute. At 
this higher speed SA gave rather poor MOLs, and 
background noise was only average, but the HF 
saturation performance was of course excellent

Wow and flutter measured reasonably well at 
normal speed and very well at double speed; it also 
sounded quite reasonable throughout. Speed was a 
little fast at 4.8 ems per second, but reasonably 
accurate at 9.5cms per second. Spooling was very 
fast indeed, and all torque measurements were 
satisfactory. Erasure was excellent A green LED 
changes to red if Dolby level is exceeded, it being a 
THD indicator, but we fear that this will scare the 
user into under-recording.

This machine cannot be recommended at all, for 
a number of reasons, including poor setting up, the 
lack of initial information from the importers, 
followed by inaccurate tape recommendations and 
the rather poor 50 Hz replay hum. Quite frankly, 
this could have been a nice machine if all the 
record and replay equalisations and biasing had 
been correctly set up for the specified tapes. The 
importers had in fact specified Scotch Metafine for 
metal, not realising at the time that this machine 
was not metal capable. Considering all this, the 
price must be considered high even for a sample 
that was correctly set up. However, it might have 
been recommended if all the faults had been put 
right, because the basic design is clearly quite good 
in virtually every respect

We have been somewhat critical of the im
porters, particularly in regard to tape recommen
dations, but after the review had been written we 
heard that a new company, Kamco, will henceforth 
be handling BIC in the UK This change in cir

cumstances may well render our criticisms here 
irrelevant, though we have had no dealings with the 
new appointee yet

GENERAL DATA
Replay azimuth deviation from average................  +6°
Mike input sensitivity/clipping............................................ . 209uV/20.5mV
Line input sensitivity/clipping.................................................... 34.5mV/> lOV
Replay response ferric 63 Hz av UR  ............................. ..............+ 1.4dB
Worst audible replay hum component. . -52dB (5OHz)
Replay noise ferric CCIR/AR.M weighted (Dolby out)................-59.ldB
Dolby improvement..................................................................................... 9.8dB
Replay noise chrome position CCIR/ARM weighted(Dolbyout)... -62.3dB
Dolby improvement.....................................................................................9.7dB
Replay amp clipping ref DL .................................................................. I6.2dB
Max replay level for DL.... ... 2.05 V
Wow and flutter average (peak weighted DIN)................................0.130%
Speed average... ..............................................+o.9%
Meters under-read........................................................................5.8dB on 8ms
Overall IOkHz sat ferric UR ref DL........................................-l.8/-3.2dB
Overall distortion ferricURfor5% dist@ 333HzrefDL +6.4/+5.7dB
Overall lOkHz sat chrome position UR ref DL....................—O.7/-3.OdB
Overall distchrome positionURfor5% dist@ 333Hz refDL... +3.3/+3.OdB
Overall noise femcURDolby out(CCIR/ ARM) refDL ... -49.9/-5l.3dB
Dolby improvement....................................................................................9.5dB
Overall noise chromeURDolby out(CCIR/ARM)ref DL... -49.8/-52.2dB
Dolby improvement....................................................................................9.7dB
Line input noise floor ref 160mV/DL (CCIR/ARM)....................-77.6dB
Spooling time (C90)................................................................................Im 14s
Dynamic range ferric/chrome.........................................................66.7/64..8dB
Noise reduction system............................... Dolby
Tapes used........................................................................TDK AD; TDK SA
Typical retail price.......................................................................................£252

Overall frequency responses (-23dB, Dolby in)
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Dual C839RC
Hayden House, Chiltern Hitt Chalfant St Peter, Gerrards Cross, Bucks. SL9 9UG. Tel (02813) 88447/89221

By far the most advanced machine that Dual has' 
yet made, this metal-encased front-loader 
incorporates automatic reversal and bias/eq 
selection on one control for DIN ferric, high 
output ferric, ferrichrome, normal chrome, 
pseudo-chrome and metal tapes. The deck can be 
interconnected with line in/out phonos or a 5-pole 
DIN. Front panel controls include two friction 
locked rotaries (each having 41 steps) for mike 
and line/DIN inputs, allowing mixing. All deck 
functions are microswitch operated logic solenoid 
controls, and readily allow transfer between 
functions. Front panel controls include 'fade edit', 
headphone level (low and high impedance models 
work very well from 1/4 inch stereo jack), 
memory, Dolby/MPX in/out, timer start, record 
limiter, meters on/off, input combination selector, 
and auto reversal function switching. The cassette 
compartment is open, and cassette insertion is 
simple, while touch sensitive paddles can switch 
the mechanism on and off upon insertion etc. Pre
set replay levels are provided on the back panel.

The mike inputs were very sensitive, and input 
hiss was minimal, although the clipping margin 
was only average. The DIN input worked 
extremely well with very low noise, and is thus 
very compatible with DIN equipment The line 
inputs were very sensitive, and yet the clipping 
margin was excellent and input noise very low. 
The record limiter worked well subjectively, and 
metering is achieved with two rows of red and 
green lights, which were unfortunately equalised 
but read peaks very well. Replay azimuth was well 
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set in both directions. Replay noise was just 
average, and very slight hum was noted on the left 
channel (only heard if the recorded programme 
was paused). The replay clipping margin was very 
good, but slight second harmonic distortion was 
noted at high level on replay.

Maxell UDXL 1, whilst being almost flat 
without Dolby, showed an HF rise with Dolby 
due to a slight record calibration error of 0.9dB. 
The overall sound quality was very good, and 
whilst the general distortion levels were low, only 
slight HF compression was noted on pop 
percussion etc. Overall noise was about average, 
Dolby giving 9.5dB improvement. BASF 
ferrichrome produced some HF compression, and 
whilst the machine worked well with it, the 
constraints of the tape itself were noted.

Maxell UDXL 11 gave a flat response with 
Dolby out, but humped up slightly in the presence 
region with Dolby in. Speech was slightly 
'forward', but the programme in general sounded 
well, although slight LF distortion was heard in 
the Mahler; the 333Hz MOLs were not 
particularly good for the tape type used. Overall 
noise was average.

Metafine, stipulated by Dual, gave a clear HF 
cut, and so we substituted Fuji metal. This gave a 
marginally bright overall sound to the programme 
which was nevertheless very exciting indeed, 
sounding generally superb. The Fuji pen charts 
however were flat, which is commendable. 
Distortion seemed very low throughout, with high 
frequencies very open and clear, and the general 



Dual C839RC

quality continually receiving excellent comments. 
Overall noise was again average, but quite high 
levels could be accommodated on the metal tape.

The wow and flutter performance was 
extremely good, none being ever heard, and the 
measurements in both directions showed the Dual 
to be one of the best Head to tape contact and 
stereo positioning were excellent, the machine 
producing a robust 'confident' sound that was well 
liked. Nominal speed was slightly slow, but replay 
could be varied up and down by ±4%. Spooling 
was fairly fast, and ergonomics throughout must 
be considered excellent, the machine being one of 
our favourites in this respect Whilst some of the 
measurements were a little below optimum, the 
overall performance was sufficiently good in all 
areas, and excellent in some, for the machine to 
receive a clear recommendation. Dual deserve 
congratulations for producing such a fine 
European deck with excellent DIN and phono 
socket compatibility for interconnections. The 
auto reverse facility in particular will be extremely 
useful, since a pre-recorded cassette can play back 
again and again in both directions, which is ideal 
for background music. The six-position rotary 
bias/eq switch clearly showed that German 
industry are acknowledging now the many 
different tape types, and its provision is most 
useful and welcome. The infrared operating 
remote control unit worked extremely well, and is 
highly recommended as an accessory. It operates 
spooling, start, stop, pause and reverse, but record 
has to be selected on the recorder. This unit will 
also operate a Dual remote control turntable 
attachment.

The price of this deck seems reasonable for the 
facilities offered, and it is therefore accorded a 
best buy rating.

GENERAL DATA
Replay azimuth deviation from average
Mike input sens/clipping........................
Line input sens/clipping.........................
Worst audible replay hum component..

(revised and reprinted)

. 124uV/22.5mV 
.34.8mVJ>IOV 
-59dB (150Hz)

Replay noise CCIR/ARM ferric/chrome/Dolby imp.... —54.5/—58.5/I0dB
Replay amp clipping ref DL............................................................... +14.SdB
Max replay level from DL. .... 585mV
Wow and flutter average (peak wtg DIN).............. ............ .... 0.076%
Speed average....... ........... ........................... ........ ........... ..........-.6%
Meters under-read..................................................................... -3,SdB on Sms
Ferric DL dist 333Hz/5% point........................ ..................... 0.3%/+6.IdB
Chrome DL dist 333Hz/5% point.......................... ............ I.6%/+3.8dB
Metal DL dist 333Hz/5% point.........................................................1%/+6dB
Overall IOkHz resp rer 333Hz Dolby out 

ferric/FeCr/chrome/metal........................................... .... 0/-/0.3/0dB
Overall noise ferric CCIR/ARM/Dolby imp............................—48.8/9.5dB

chrome CCIR/ARM/Dolby imp.......................... -52/9.JdB
metal CCIR/ARM/Dolby imp.............................-5 l.5/9.5dB

Line input noise floor ref I60mV, DL.......... ......................... .. -73dB
Spooling time C90................................................................................... Im 35s
Dynamic range ferric/FeCr/chrome/metal......................63.5/—/64.5/67dB
Tapes used.............................Maxell UDXLI; Maxell UDXLII; Fuji Metal
Typical retail price................................ ............................................... £399

Maxell UDXLI

Maxell UDXLII

Overall frequency responses (Dolby in, -30dB ref DL)
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Eurnig FLlOOOpT
Eumig UK Ltd, 14 Priestley Way, London NW2 7TN. Tel 01-450 8070

Perhaps the most complicated deck in this survey, 
this metal-encased front-loader has provision for 
rack-mounting. Two pairs of line input phonos are 
mounted on the back, together with a 5-pole DIN, 
and two pairs of line output phonos, which give 
fixed or variable output levels. The two core mains 
lead is attached, an earth terminal is fitted, and a 
remote control socket is also provided. Front panel 
controls are extremely complicated (cold wet 
towel required around head for at least one hour). 
All the deck functions are controlled by delightful 
microswitch pushbuttons, which allow rapid trans
fer from play into wind and back again and include 
an excellent pause control for stopping and re
starting it is not possible to drop into record but 
one can drop out of it Internal microprocessor 
control is very complex, and includes a memory 
counter facility which allows any of nine preset 
points to be selected; a rotary switch selects auto 
rewind and reset; and repeat modes, while remote 
starting in play or record is also possible. Key 
switches select ferric, chrome or metal tape types, 
reverberation from replay to record, High Com 
overall noise reduction or a position which seems 
moderately compatible with Dolby B (replay 
only), MPX filter on/ off, and mike input sen
sitivity. Bias presets with centre indents are fitted 
for each tape type position, and a control switch 
allows the user to set up various tape types. Small 

push buttons operate a record limiter, light dimmer, 
and -6dB sensitivity and peak hold metering 
functions. Record levels are indicated on two rows 
of HF equalised fluorescent LEDs each showing 
14 level steps, but unfortunately six metering 
circuits have HF boost; transients were indented 
with creditable accuracy. A stereo ganged master 
gain control has individual steps, and behind it a 
balance control allows the mixing of different 
inputs. A small ganged replay gain control is 
provided which also adjusts headphone levels, a 
%" stereo jack socket providing plenty of volume 
into all types. Two buttons select source or tape 
monitoring, and this is also switched by the 
microprocessor, which we found confusing. The 
mike inputs on \4" jack sockets had two sen
sitivities available, one being quite high while in 
the other position gain was fairly low;clipping 
margins were very good.

The DIN input had barely enough gain but 
showed no noise degradation and the replay pins 
correctly muted on record Both line inputs were 
quite sensitive, no clipping problems were noted, 
and noise measured fairly well. Replay azimuth 
was accurately set and the basic head heights were 
correct, although the record head guide was 
marginally too high. All replay hum measurements 
were good Replay hiss figures measured well 
without NR and were incredibly good with High
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Com; the "Dolby B" replay position seemed 
average. The replay amplifier clipping margin was 
excellent, but slight second harmonic distortion 
was noted at around +6dB. Marked dips between 
-2.8dB and -l.2dB were noted in the presence 
region in replay equalisations, and this is really 
rather strange.

BASF ferro super LH was stipulated for ferric, 
and 333Hz MOL and HF saturation measure
ments were average. Without NR the pen charts 
showed just a slight presence valley with HFboost, 
but the contrast between these was clearly exagger
ated when using High Com, the panel finding HF 
rather too bright The basic sound quality was very 
good at its best, with incredibly good dynamic 
range. Distortion was only mildly criticised, but High Com noise reduction received continuous 
criticism of bad pumping and 'fuffing'; it also 
clearly affected stereo positioning very noticeably 
throughout, which was disturbing.

BASF chromium dioxide super gave excellent 
333 Hz MOLs, but general HF saturation measure
ments were rather poor. The pen charts were again 
rather irregular and the panel again clearly noticed 
the presence response valley, finding it annoying 
and responsible for a muffled sound quality; 
dropouts were also noticed. Stereo positioning was 
again criticised, HF compression was thought 
poor, LF distortion was apparent throughout, and 
once more 'fuffing' noises received much criticism 
but were not as bad as on ferric, although IM 
distortion was generally worse.

Scotch Metafine gave very good response pen
charts, though a Dolby error of+1.7 dB was noted 
The responses did sound flat to the panel, but 
strange clipping noises seemed to be produced at 
HF, whilst some IM distortion was also evident, 
being noticed particularly on the organ and piano 
tracks. 333Hz MOLs measured well but HF 
saturation was very bad for metal, the worst we 
have yet measured, and continual small dropouts 
were noted Overall noise levels of course measured 
excellently.

Wow and flutter measured very well indeed and 
none was heard on the program material. Speed 
was extremely accurately set and spooling time 
was average. Torque measurements were all 
satisfactory, and erasure was amazingly good.

At its very high price, and fitted with a noise 
reduction system that the panel disliked strongly at 
worst, but which did give fantastic noise reduction, 
this machine cannot be recommended.

GENERAL DATA
Replay azimuth deviation from average....................................................... +8°
Mike input sensitivity/clipping..................................................120uV/185mV
Line input sensitivity/clipping......................................................51 mV/> IOV
Replay response ferric 63 Hz av UR..................................................+0.2dB
Worst audible replayhum component ... —66dB(680HzMotor Breakthrough)
Replay noise.ferric CCIR/ARM weighted (High Com out) —59.SdB 
High Com improvement..........................................................................22.2dB.
Replay noise chrome position CCIR/ARM weighted (High Com out) ... —62.4
High Com improvement..........................................................................21.6dB
Replay amp clipping ref DL................................................................ + 16.8dB
Max replay level for DL ... ............................  755mV
Wow and flutter average (peak weighted DIN) ........0.089%
Speed average........................................................................................... —0.1%
Meters under-read........................................................................... 1 dB on 8ms
Overall 10kHz sat ferric UR ref DL........................................ —8.3/-7.1dB
Overall distortion ferric URfor5% dist@ 333Hz refDL.........+6.1/+6.5dB
Overall 10kHz sat chrome position UR ref DL.................... —8.3/—7.5dB
OveralldistchromepositionURfor5% dist@ 333Hz refDL +7.7/+7.5dB
Overall 10kHz sat metal UR ref DL...................................... -6.6/—5.3dB
Overall distortion metal URfor5% dist@ 333Hz refDL.........+8.2/+8.6dB
Overall noise ferric UR High Com out(CCIR/ ARM)refDL ... —53.5/—52.2dB
High Com improvement..........................................................................20.7dB
Overall noise chrome UR HighComout(CCIRJARM) refDL... —55.8/—55.7dB
High Com improvement..........................................................................18.3dB
Overall noise metal l)R High Com out(CCIR/ARM) refDL... —54.6/—53.0dB
High Com improvement..........................................................................18.9dB
Line input noise floor ref I60mV/DL (CCIR/ARM).................... —76.4dB
Spooling time (C90)............................................................................... Im 56s
Dynamic range ferric/chrome/metal..................................79.4/80.7/81.ldB
Noise reduction systems . High Com/—9dB deprocessing
Tapes used .... BASF Ferro Super LH/Chromdioxid Super, Scotch Metafine
Typical retail price... ..................... ........ ........................ .... £550
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Hitachi D3300M
Hitachi House, Station Road, Hayes, Middx. UB3 4DR. Tel 01-848 8787

Essentially a cheaper version of the earlier D- 
5500, the 3300 is much better than its predecessor 
throughout, and includes three heads, allowing 
source/tape monitoring, plus automatic tuning for 
various tape types, storing the parameters digitally. 
This front-loading metal-encased deck incorporates 
line in/out phonos and a recessed 5-pole DIN 
socket on the rear panel, a remote control socket, 
and uses a two core attached mains lead. All deck 
functions are solenoid operated via microswitch 
pushbuttons, which allow neat transfer from play 
into wind and back again and dropping into record 
A switch selects remote timer start on play/record, 
push buttons select memory counter and metering 
peak-hold functions, rotary switches select auto 
rewind, off and play, Dolby on/ off with or without 
MPX filtering and tape/ source monitoring. Basic 
tape selection is chosen by four push buttons for 
ferric, ferrichrome, pseudo-chrome and metal 
tapes, and additional buttons operate auto align
ment, memory test, and memory tape select 
facilities; automatic calibration is achieved fairly 
rapidly. Two rows of LEDs (14 levels indicated) 
provide very accurate monitoring of even fast 
transients, and these were liked Batteries have to 
be fitted for the tape memory back-up, and these 
will last virtually their shelf life. Two sets of rotary 
record level controls are split concentric but not 
friction-locked, independent adjustment of mike/
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DIN and line input levels allowing mixing. A stereo 
ganged miniature replay gain control also adjusts 
headphone levels, giving adequate volume with 
low and high impedance models.

The 14" mono jack mike inputs were rather 
insensitive but the clipping margin was good The 
DIN socket gave no input noise degradation, and 
replay pins muted during recording to DIN specifi
cation. The phono line inputs were reasonably 
sensitive, but clipping occurred at 4.3 volts input 
which might occasionally be a slight drawback. 
Input noise measured at a low level which is very 
good

Replay azimuth was a little bit out and the 
recorded and replayed tracks were slightly at the 
wrong height, but the tape guides were set very 
accurately. Replay hum measurements were ex
cellent, and replay noise levels were amazingly 
good throughout which is most commendable. 
Whilst the basic replay amplifier clipping margin 
was reasonably good distortion started creeping in 
well before clipping was reached, and third har
monic measured as high as 1.6% on the right 
channel at +6dB; a second sample was however 
much better, being about average. Very slight bass 
loss was noted on replay, averaging 1.7 dB down at 
60Hz.

Hitachi UDER ferric (Maxell UDXLJ) gave 
extremely good 333 Hz MOL measurements, and 



surprisingly HF saturation was good as well. The 
panel thought the sound quality was a little muffied 
however, and after taking many pen charts these all 
showed HF rolloff after equalisation, which is 
puzzling. The panel did hear some distortion 
develop on the loudest transients, particularly at 
LF, and I can only put this down to the replay 
amplifier distortion problem coming in rapidly 
from +6dB upwards (original review sample); this 
is poorer than the inherent tape distortion, and 
limts the capability to replay very loud passages. 
However at mezzoforte sound quality was good, 
and weighted noise was average throughout

Hitachi UDEX (Maxell UDXLJJ) also gave 
good MOLs and HF saturation performance in the 
lab. This time the responses sounded much flatter, 
although later in the lab the charts showed a similar 
HF rolloff, which again is rather a mystery. 
However, the distortion seemed better somehow 
than UDER, and at best the sound quality was 
rather like that of the master tape. Apart from the 
transient distortion problems, it was very much 
liked. Overall noise was very slightly better than 
average for pseudo-chrome.

Hitachi metal tape (Maxeli again) gave very 
good MOLs, and HF saturations were also good, 
even for metal. The panel thought reproduction 
was superb throughout, and the machine was 
clearly one of the best even though the pen charts 
again showed a shelf down at HF. Overall noise 
was again slightly better than average for metal, 
and obviously this machine is truly metal capable.

Hitachi's unitorque capstan motor and superb 
tape deck transport produced some staggeringly 
low wow and flutter measurements of 0.043% 
overall, and no wow was heard on the test 
programme. Speed and spooling time were both 
marginally on the slow side. All torque measure
ments were normal and erasure very satisfactory.

The machine really was an astonishingly good 
performer, and my only grumbles are the tendency 
for the auto equalisation to give a slight overall HF 
droop, the higher than average distortion of the 
replay amplifier (on the original sample only), and 
the bass rolloff on replay, which requires the 
record amp to boost bass more than usual, 
therefore adding to the subjective distortion at 
VLF. If maximum levels are carefully watched, 
this machine can give superb overall quality, and it 
is useful to be able to set up different tape types 
acceptably well. Hitachi have improved their wow 
and flutter performance dramatically on this deck, 
so it is not only thoroughly recommended, but is a 
clear best buy, since it also has automatic tuning 
and three heads. A winner for Hitachi, which will 
make some of the competition sit up.

GENERAL DATA
Replay azimuth deviation from average....................................................-38°
Mike input sensitivity/clipping................................................450uV/56.3mV
Line input sensitivity/clipping....................................................66.5mV/4.35V
Replay response ferric 63 Hz av UR.............................
Worst audible replay hum component .. ..... .......... ..
Replay nofse feme tC¥R/A^Mwe?ghted COoibY oui>

..............-1.7dB
—66dB (100Hz)
............-63.1 dB

Dolby improvement................................................................................... 9.6dB
Replay noise chrome position CCIpoARM weighted(Dolby out).. . -67.1 dB
Dolby improvement....................................................................................9.0dB
Replay amp clipping ref DL................ ............  12.SdB
Max replay level for DL ... ............................................................... 715mV
Wow and flutter average (peak weighted DIN)................................ 0.043%
Speed average............................................................................................--0.7%
Meters under-read........................................................................... 2dB on 8ms
Overall 10kHz sat ferric UR ref DL........................................-5.3/-5.2dB
Overall distortion ferric UR for 5% dist@ 333 Hz refDL........+7.9/+8.2dB
Overall 10kHz sat chrome position UR ref DL.................... -5.0/-5.3dB
Over-all distchrome position UR for5% dist@ 333Hz refDL.. . +5.8/+5.7dB
Overall !0kHz sat metal UR ref DL . ......................-1.4/-0.6dB
Overall distortion metal UR for5% dist@ 333Hz refDL........ +9.0/+8.7dB
Overall noise ferric URDolbyout(CCIR/ARM) refDL ... -49.8/-49.7dB
Dolby improvement....................................................................................9.9dB
Overall noise chrome URDolbyout(CCIR/ARM)refDL . . -53.5/-53.6dB
Dolby improvement.................................................................................... 9.7dB
Overall noise metal URDolby out(CCIR/ARM) refDL ... -52.7/-52.7dB
Dolby improvement.....................................................................................9.6dB
Line input noise floor ref 160mV/DL(CCIR/ARM)..................... -78.2dB
Spooling time (C90)................................... 2m 20s
Dynamic range ferric/chrome/metal..................................67.8/69.0/72.ldB
Noise reduction system..........  ......................................................... Dolby
Tapes used..........................Hitachi UD-ER Hitachi UD-EX; Hitachi ME
Typical retail price..................................... £309

Hitachi UDEX

Overall frequency responses (-23dB, Dolby in)
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Hitachi D5500
Hitachi House, Station Road, Hayes, Middx. UB3 4DR Tel (01) 848 8787.

This deck has three heads, allowing off tape 
monitoring, and includes an automatic bias 
equalisation and Dolby calibration system which 
can give pre-set parameters for several tape types 
after programming. Automatic tuning is very 
rapid, as the setting is calibrated internally during 
a brief recording period. Ogic controlled and 
micro switch operated deck functions not only 
permit transfer from one function to another 
direct, but the machine can automatically replay a 
tape after rewinding, which may be useful. The 
memory counter also worked well. Lever switches 
operate Dolby in/out with MPX switching, and 
tape/source. Two friction locked concentric 
rotaries provide level control for mike/DIN and 
line inputs. An additional 5-pin DIN socket 
allows off tape monitoring for DIN equipment, 
thus complementing the normal phono in/out and 
5-pole DIN socket. A series of LEDs indicate the 
functions selected and the state of operation of all 
facilities including the automatic tuning selection. 
The machine is quite heavy, is encased in metal, 
and the front loading cassette compartment was 
found very neat and easy to use. The two normal 
^U meters under-read as usual, but were 
complemented by three mono peak-reading lights.

The microphone inputs (1/4 inch mono jacks) 
were very insensitive, although the hiss 
performance was adequate and the clipping 
margin good. The DIN input showed only very 
slight noise degradation, although its impedance 
was very low. The line inputs were quite sensitive, 
but input clipping was noted at 2.75V which will 
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be only a restriction for professional users. The 
input noise performance was good. Fixed gain line 
in/out phonos are also fitted, but I cannot see an 
immediate serious application for these, for there 
was indeed another clipping problem with them. 
Although replay was very accurately set, stability 
was none too good on either the review sample or 
a second one checked for this. Replay clipping had 
originally been a serious problem, but latest 
models are adequate though certainly not good in 
this area. Fortunately, distortion at +6dB 
measured at a very low level, which is 
commendable. Replay amplifier hiss levels were 
very good, but some 150Hz hum was just audible 
which is a pity. Only 600ohm or higher 
impedance headphones were found suitable, lower 
impedance ones being too quiet.

All the tape types showed a rather poor HF 
performance in the pre-set bias and equalisation 
positions, but with automatic tuning, responses 
were very flat to at least 15kHz; some HF 
variations were mainly due to head/tape contact 
problems. At its best, Hitachi UDER ( eq Maxell 
UDXL I) gave a very reasonable overall sound 
quality, but high frequency images tended to shift 
around which was disappointing. Distortion 
measurements were good and no problems were 
encountered in the electronics Which resulted in 
any reservations of tape performance, HF 
compression characteristics being better than 
average. Sony FeCr did not show up at all well, 
showing its usual problems, and is best ignored as 
always.



Hitachi DSSOO
(revised and reprinted)

Hitachi UDEX ( eq UDXL II) again gave a very 
flat pen chart with and without Dolby, but 
stability problems were again noted, which will be 
seen in the published charts. Sound quality at best 
was very good, and distortion measurements quite 
reasonable, but subjectively, image shifting was 
again a problem. Overall noise on both UDER 
and UDEX was average for the tape types.

Wow and flutter measured extremely well and 
no problems attributable to this were encountered 
subjectively, although phase conherence and 
stability charts showed the head/tape contact 
problems quite easily, and this is a serious snag in 
the design of this recorder. Speed was rather on 
the slow side, particularly at the end of a cassette, 
and spooling was also slightly slow. Whilst 
erasure was satisfactory, general crosstalk was 
rather poor at -27dB average between L and R; 
head heights were correct, and no problems were 
experienced between the right tracks in each 
direction.

If Hitachi could sort out their unfortunate 
head/tape contact problem, this machine could be 
given a good recommendation, but until this 
problem is cured, I must advise potential 
purchasers to hold off purchase to avoid 
disappointment. The automatic tuning is such a 
boon, but Hitachi would be advised to set up the 
machines more accurately in the preset positions. 
We all liked the ergonomics, and we look forward 
to a future model which puts matters right.

GFNFRAL DATA
Rcpl;i\ ;iiimuth deii;i!u>n from ^L'lp-ec +I I
\likc input \cji‘ -Jippme 4:'7uV 5:'.:'m\/
I ine input ■" elippiiil'. 7:' :'rnV 2 9V
Worq audible re'piai hum component.................................... h-ldB (I 50Hz)
Repl:iy ihiiw CCIR’ARM ferric chrome Dolht 111111 ............ fi I.N 9 3dB
Repla:- amp cliprrnt! rd d h:' 3 10.JdH
\b‘ replay lend Com DI............................................................ 71iJ111V
\\‘<iii and Hutter :iier;iee (pi‘:ik 111g DIN I . . 0.6",,
Spi’iid :iitrace............................................................ .........................-1.2".,
J\kti.:r, under re:td mF .mb-lm"
Ferric DI. Jiq J33Hi :'"> pomi 1 ' ' ■ :' 7dB
FeCr DL diq 333J1; :'"., point................................................. 0.46",. 1 :' ,:'dH
Cimimi.: [)L di\\ JJ\1!i :'"o point...............................................O.S",, ‘:'.:"dB
Oierall lOklli cp ref \J"l!lt D\ilb\ out

ferric'FeCr dm>me iii1,‘!al................... ................. ID +0.X H)..1
Oh’rall riiii‘L‘ kmc (Tii AKM Dnlln imp............................. - 5O.«/J SdB

FeCr CCIR AR\! [)plhi ry ' ; 9 SdB
cimarne CCIR. ARM [)p\bi 'ury ’ i ’ 1J :'dB

Line input noi\i.: Hour rd I fiOrnV. [)!_ ............................................ -77dB
Spooling fume ('JO ................................ 2nii I \h
Dynamic ranee kmc heCr ehmm: mct;il................... Gfi.J 71.:' h9 5 dB
TÙpe\ used.", . . Hiiachn UD-FR: Sum FeCr ; llitadln UD EX
Typical ti'tail price L-HO

Overall frequency responses (Dolby in, -30dB ref DL)
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The KD AllB is the cheapest amongst the new decks reviewed, and offers just basic facilities including Dolby B processing.Mechanically operating deck controls allow transfer from play into wind and back again, but not dropping into record other than from stop. Line in/out phonos are complemented by a 5-pole DIN socket, and a two core mains lead is attached This metal-encased, front-loader is very light in weight Switches include a four position tape selector (including ferric, ferrichrome, pseudo-chrome and metal), and Dolby in/ out Although the stereo rotary record level control is friction locked, it is rather difficult to adust L or R independently, and no replay gain control is fitted Only normal VU-type record level meters are fitted, and these under-read even' slow' peaks quite a lot A stereo jack delivers a good level for high impedance headphones, with a good clipping margin, but low impedance phones tended to clip on loud passages.The microphone inputs were reasonably sensitive and the clipping margin was adequate. The DIN input worked well with virtually no input noise degradation. The line inputs were just marginally less sensitive than average, no clipping problems were encountered, and input noise was extremely low and much better than usual.Replay azimuth was very accurately set, and the replay head height was quite adequate, but the tape 
guides were very marginally low though this should not be of any concern. A very faint replay hum was noted at high monitoring levels, and measurements showed this was almost equally divided between 50 and 150Hz. Replay hiss levels measured well, and Dolby noise reduction was within specification. The replay amplifier clipping margin was amazing, but amplifier distortion merely good, with Dolby distortion poorer than average, though nevertheless acceptable on a budget recorder.Maxell UD was recommended by JVC for the ferric position, and responses were surprisingly flat across the board on both tracks overall, but we noted that the right track on replay was around2dB down at lOHz, so the factory had set the right channel bias a little low for a flat overall response; LF MOLs nevertheless measured well on both tracks, but HF saturation was rather poor on the right channel. At intermediate levels the sound quality was excellent throughout, but some HF saturation was subjectively noted at high levels particularly on the right channel. Overall noise measured well and Dolby improvement was average.TDK SA produced just a 2dB loss at lOHz overall and whilst 3 3 3 Hz MOLs were acceptable, HF saturation was very poor, receiving continual comment from the panel although the sound was reasonably stable and overall noise was better than average. TDK SAX would clearly sound better 
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overall, and it would suit this model very well, since 
the reponse would be much flatter and HF 
compression much less marked, justifying the extra 
expense.

TDK metal produced a noticeable but not too 
excessive HF lift, and whilst MOLs were only 
adequate for metal, the HF end was sparklingly 
clear, receiving continual praise. TDK metal was 
slightly underbiased, and if this was corrected or if 
Maxell metal were used instead, the overall results 
would be better. In the context of a budget 
machine, this deck is certainly metal capable, 
achieving a surprisingly good overall quality and 
justifying the inclusion of this capability. Tape 
stability on all tape types was quite reasonable, 
although several more expensive decks were a little 
better.

Wow and flutter measured quite well, and was 
only marginally noticeable in the programme. 
Speed was slightly fast, and sailing about average. 
Torque measurements were satisfactory through
out, and erasure, even on metal, was good.

When one bears in mind the very reasonable 
cost of this deck and the fact that it really is metal 
capable (rather than this being a figment of the 
manufacturer's imagination, as occurs all too 
often), this deck offers a remarkable performance 
for its cost, and will undoubtedly give a lot of 
pleasure to its purchasers. Whilst the choice of 
Maxell UD for ferric is sensible, it should really 
have been properly set up for TDK SA, rather than 
requiring the more expensive SAX tape to achieve 
a flatter response. The input performance was very 
'good indeed, even on the DIN socket, which is 
particularly commendable, and it should be very 
easy to interface with all types of domestic hi-fi 
equipment The very slight replay hum will only be 
noticeable at high listening levels on speakers with 
an extended bass end, and this is small com
promise for such a good allround budget model, 
which not only receives a strong recommendation, 
but is clearly a best buy.

GENERAL DATA
Replay azimuth deviation from average...................................................-14°
Mike input sensitivity/clipping  ............................. ............ 213uV/29.2mV
Line input sensitivity/clipping................................................... I 13mV/> IOV
Replay response ferric 63 Hz av UR................................................. —0.8dB
Worst audible replay hum component............................... —62dB (150Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out) . —59.ldB
Dolby improvement...................................................................................9.6dB
Replay noise chrome position CCIR/ ARM weighted (Dolby out) .... 63.1dB
Dolby improvement............................................................... .... 9.ldB
Replay amp clipping ref DL.. ....... .............. . +16.ldB
Max replay level for DL . . . 440mV
Wow and nutter average (peak weighted DIN)............................... 0.137%
Speed average. ,........ . +o,6%
Meters under-read..................................... ........ ............. 7.5dB on 64ms
Overall IOkHz sat ferric UR ref DL....................................... -6.1/—8.SdB
Overall distortion ferric UR for 5% dist@ 333 Hz rcfDL........+6.3/+5.4dB
Overall IOkHz sat chrome position UR ref DL....................—9.3/—9.?dB
Overall dist chrome position Ur for 5% dist@ 333Hz refDL ... +5.61+5.3dB
Overall IOkHz sat metal UR refDL  ................................... —0.1/—1.ldB
Overall distortion metal URfor5% dist@ 333Hz refDL.. . +6.7/+6.5dB
Overall noise ferric URDolbyout(CCIR/ARM)refDL ... —49.5/—51.0dB
Dolby improvement................................................................. ................. 9.6dB
Overall noise chrome URDolby out(CCIR/ARM) refDL .. -54.0/—55.0dB
Dolby improvement.................................................................................. 9.7dB
Overall noise metal UR Dolby out(CCIR/ARM) refDL ... —5 l .6/—52.3dB
Dolby improvement................................................................................... 9.7dB
Line input noise floor ref 160mV/DL(CCIR/ARM)......................—82.3dB
Spooling time (C90) . ............... . . ............................................... 2m 11 s
Dynamic range ferric/chrome/metal . , .................... 65.7/68.6/69.2dB
Noise reduction system.............................................................................. Dolby
Tapes used............................................... Maxell UD; TDK SA; TDK MA
Typical retail price.. ....... ........... , ..................................... £85

Overall frequency responses (-23dB, Dolby in)

87



JVC KDA55B
JVC UK Ltd-, Eldonwall Trading Estate, 6-8 Priestley Way, London NW2. Tel 01-450 2621

This metal-encased front-loader offers some very 
good facilities indeed, with touch-sensitive micro
switch deck operation allowing transfer from play 
into wind and back again and also dropping into 
record from play. The pause control only stops 
play/record, though in the record mode pressing 
play continues the recording. ANRS and SANRS 
noise reductions are incorporated, ANRS being 
moderately compatible with Dolby B. A remote 
timer record or playback start function is fitted and 
other switches operate noise reduction, 4 tape 
types (ferric, ferrichrome, pseudo-chrome and 
metal), and mike/DIN or line input switching. 
Phono sockets for line in/out are complemented by 
a 5-pole DIN, and a two core captive mains lead is 
fitted. A music sensing system is fitted to allow the 
beginning of a track to be found during winding, the 
tape then going into play; JVC have used an 
additional head for this function which avoids 
wearing the normal head during spooling, A 
switched memory allows stop or play at a pre
selected point from spooling. 2 VU-type meters 
which under-read as usual were complemented by 
5 LEDs which read peaks very accurately. A \I.I" 
stereo jack is provided for headphones, and 
reasonable volume is available into high im
pedance models, but low impedance models are 
too loud, and the ganged replay gain control does 
not unfortunately affect levels here. The rotary 
record level control is a friction-locked split 
88

concentric one, but it was difficult to adjust one 
channel at a time.

The \I.I" jack socket mike inputs have only just 
adequate sensitivity, and distortion was just notice
able above 1 OrnV, increasing gradually to hard 
clipping at 50mV. The DIN input showed only 
slight noise degradation. The line inputs had no 
clipping problem and input noise was quite low, 
but sensitivity was just adequate.

The replay azimuth was very precisely set, and 
head and tape guides were all well aligned The 
replay track widths are wider than usual. The 
record/replay head had a fault on the left channel 
causing -3dB loss at lOkHz, compared to the right 
channel —1 dB on replay. The replay amplifier 
distortion was better than usual, and the clipping 
margin extremely good. Replay hiss and hum 
levels were all much better than usual and the 
ANRSISANRS systems showed very good noise 
reduction.

Maxell UD was used for the ferric position and 
whilst MF MOLs were excellent, HF saturation 
was extremely poor on the left channel (faulty 
head), and just adequate on the right channel. This 
head problem also contributed to some panel 
criticism of HF distortion, but considering the tape 
type, and making allowances after examination of 
the lab results, I think quality would have been 
good with a better head sample. As it stands, the 
left channel was —6dB at lOkHz overall with



SANRS, whilst the right channel was flat Some 
'fuffing' was noted on piano, andANRS was rather 
better, but SANRS noise reduction was quite 
reasonable.

TDK SA showed very similar problems on the 
left channel but the right channel was flat and gave 
some reasonable overall measurements, the sound 
quality on the right being quite good throughout; 
although LF distortion was perhaps a little more 
than it should have been. The left channel quality 
was very poor, and it was difficult to differentiate 
this from the apparent much better quality of the 
other channel. Overall noise measurements with or 
without ANRS were very good, the system pro
viding lOdB of noise reduction.

On TDK metal tape the left channel was slightly 
down at lOkHz, but the right was rather up, the 
entire programme being described as slightly 
'chromium plated': clear at HF but rather distorted 
throughout at LF and MF; the 333 Hz MOL was 
very bad for metal although HF measurements 
were very good on the right channel. Ignoring the 
left channel problem, the metal position was 
clearly badly underbiased, but in any case some 
record head saturation was almost certainly present, 
and we therefore cannot consider this machine 
truly metal capable.

Although the wow and flutter measurements 
were very good on this deck, for some reason the 
odd judder was noticed on piano music when 
recorded on metal tape. However, we were already 
rather disturbed by the left track problem by this 
time, and we might have been too critical about 
this. Unusually speed was nearly 2% fast; but 
spooling speed was average and torque measure
ments were all satisfactory. Erase was very good, 
but very slight 150Hz hum was recorded on the 
tape, even when the record gain controls were at 
minimum. We like this deck ergonomically, find
ing the microswitch deck functions most attractive, 
and interfacing this deck with other equipment 
should also be quite efeetive.

Quite obviously, the faulty record/replay head 
contributed to ^>r quality sounds and bad measure
ments on the left track on all tape types, but even 
allowing for this, the performance on metal tape 
was just too poor for this model to be considered 
for recommendation. This is rather a pity, but even 
the mike input distortion at higher levels shows that 
this deck falls below JVC's usual high standard. 
Even if the left track had been working correctly, I 
would actually prefer the quality of the JVC KD 
AllB at under half the price, so the price of this 
model inevitably appears rather excessive.

GENERAL DATA
Replay azimuth deviation from average....................... .............................-9°
Mike input sensitivity/clipping
Line input sensitivity/clipping
Replay response ferric 63Hz av UR
Worst audible replay hum component.

. 310uV/54mV 
.. 128mV/>IOV 
........... —O.l dB 
-67dB (lOOHz) 
.......-62.5dB
.............16:3d:

Replay 
anrS

noise ferric CCIR/ARM weighted (ANRS out) 
improvement.............................................................

Replay noise chrome pos ition CCIR/ARM weighted( ANRSout) .... -6<i.3dB
ANRS improvenent..................................................................................iO.Od:
Replay amp clipping ref DL. ...........................................................+ I6.9d8
Max replay level for DL.......................................................................690mV
Wow and flutter average (peak weighted DIN)  ............................. 0.089%
Speed average.. ..............................+l.9%
Meters under-read...................................................................7.25dB on 64ms
Overall 10kHz sat ferric UR ref DL ............. ........-12.0/-7.7dB
Overall distortion ferric UR for5% dist@ 333 Hz refDL........+6.7/+6.8dB
Overall !0kHz sat chrome position UR ref DL................. -1l.8/-7.6dB 
Over-all dist chrome position Ur for 5% dist@ 333Hz refDL . .. +5.4/+5.3dB 
Overall 10kHz sat metal UR rer DL......................................-2.5/+-0.8dB
Overall distortion metal UR for5% dist@ 3313Hz refDL.. ... +2.2/+2.0dB 
Overall noise ferric UR ANRS out(CCIR/ARM) refDL... -53.4/-5l.2dB 
SANRS improvement.............................................................................I O.ldB
Overall noise chrome URANRS out(CCIR/ARM) refDL .. -57.l/-54.8dB 
ANRS improvement................................................................................I0.1 dB
Overall noise metal URANRS out(CCIR/ARM) refDL .. -54.2/-52.7dB 
ANRS improvement.................................................................................I0.2dB
Line input noise Ooor ref !60mV/DL (CCIR/ARM)....................~77.8dB 
Spooling time ( C90)...............................................................................Im 51s
Dynamic range ferric; chrome/metal.. , 67.l(SANRS); 69.9/65.7dB(ANRS) 
Noise reduction system.............................................................ANRS/SANrS
Tapes used.................................................Maxell UD; TDK SA; TDK MA
Typical retail price. .. .... ...................................................  £ 175

20 Hz 50 100 200 MC ». 2k 5k OK 20k

Overall frequency responses
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This development and simplification of the KD A8 
includes BEST, JVC's automatic cassette tape 
setting-up and calibration circuit The user can 
choose preset alignment switchable between ferric, 
ferrichrome, pseudo-chrome and metal tapes, or 
alternatively can press the BEST button, in which 
case the tape is reasonably well optimised auto
matically after 20 seconds or so, after much 
shuttling backwards and forwards (the deck just 
having two heads). Just line in/out phonos are 
fitted on the rear, and a two core mains lead is 
attached. Switched functions on the front panel 
allow remote timer start on replay or record, 
memory start or stop from rewind and auto rewind 
This deck is microswitch operated and basically 
has the same functions as the KD A55B. The 
rotary record level control is split concentric and is 
rather smalt, making it difficult to achieve hr 
dependent adjustment of L and R Switchable 
ANRS or SANRS is included The ganged stereo 
replay gain control also affects headphone volume, 
a %'' stereo jack providing more than enough 
volume into high impedance models, and more still 
into lower impedance ones, although the latter's 
clipping margin was only just adequate. Two VU- 
type meters, which under-read marginally less than 
usuat, are complemented by 5 LEDs which read 
peaks quite accurately.

The %'' mono jack mike inputs were rather 
insensitive, but the clipping margin was better than 
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usual. The line inputs were slightly less sensitive 
than usual, but still adequate, no clipping problem 
was encountered, and input noise was also quite 
low.

The replay azimuth was quite badly misaligned, 
and it was difficult for us to adjust it, but head and 
tape guide heights were very accurately set (the 
machine using fairly wide replay tracks). All 
replay noise measurements were excellent, replay 
amplifier distortion was minimal, and the clipping 
margin excellent

Amongst other tapes tried TDK OD gave very 
reasonable overall MOL measurements, but HF 
saturation was only around average with BEST. 
Overall noise measurements were good and noise 
reduction worked well. The sound was' robust,, but 
the HF compression characteristics were perhaps 
slightly disappointing. Overall responses with OD 
were very flat indeed, which is most creditable, and 
the machine could cope satisfactorily with budget 
tapes, which may be very useful.

TDK SA was tested subjectively in the preset 
position, and gave rather a dull overall sound, but 
TDK SAX was marginally up at HF, giving an 
excellent overall sound reproduction. SA, using 
BEST, gave reasonable MOLs and HF saturation 
in the Jab, and overall noise measured well with 
good noise reduction. TDK pseudo-chromes gave 
slight but noticeable print-through subjectively 
stability was good, but many machines were better.



The response pen charts were all very good 
indeed TDK metal gave reasonable MOLs for a 
two-head deck, and HF saturation measurements 
were good When heard by the panel in the preset 
position, the overall sound was slightly muffied, 
although distortion was considered very good and 
certainly above average, and HF was particularly 
clean Overall noise measured well. A second 
sample was also found to be muffied in the preset 
position, so Clearly one should use BEST for all 
recordings unless in a particular hurry. The 
response charts on metal were pretty good, al
though the right channel showed a slight rise at 
HF.

We listened very carefully to SANRS, and felt 
that whilst the HF end was somewhat clearer than 
withANRS, because of improved HF compression 
characteristics, the noise modulation effects on 
transients sounds such as piano music were clearly 
not acceptable. Wow and flutter measurements 
were fantastically good - almost as low as we have 
ever measured on a cassette deck. However, we all 
thought we detected some subjectively using SA, 
though this was never noted on other tape types. 
Speed was very accurate and spooling slightly 
faster than usual. All torque and erase measure
ments were very satisfactory. Surprisingly metal 
and ferric cassettes can be set up in the pseudo
chrome position for a flat response using the BEST 
system, and SA did set itself up in the ferric 
position. Nevertheless it does seem advisable to 
stick to the rule book!

This machine can most certainly be strongly 
recommended for those who like to try different 
makes and types of cassette tapes, and the BEST 
system does seem to give reasonable optimisation. 
However, greater care could have been taken in 
quality control affecting the pre-set positions 
(althoughTDK SAX did work extremely well in 
both preset and BEST position). We all liked the 
ergonomics and the provision of BEST very much, 
and we feel that this is a much better buy than the

A8, which was recommended when it was first 
reviewed, but which was rather expensive and a bit 
complicated to use. JVC deserve commendation 
for the incredibly low wow and flutter figures.

GENERAL DATA
Replay azimuth deviation from average 
Mike input sensitivity/clipping.............. 
Line input sensitivity/clipping.............. .
Replay response ferric 63Hz av UR.............................. 
Worst audible replay hum component.............................
Replay noise ferric CCI R/ARM weighted (ANRS out) 
ANRS imp ro:::ent................................. ...........................

................-87° 
..290uV/47mV 
. t23mV/>10V 
............-0.9dB 
-63dB (50Hz) 

.......... —613dB 
...........irn:

Replay noise chrome position CCIR/ARM weighted( ANRS out).... -64.8dB
ANrS improvement........................................................................... . 10.OdB
Max replay level for DL.................................... ................. ..............670mV
Wow and flutter average (peak weighted DIN)................................0.043%
Speed average......................... ............................... ............................... --02.%
Meters under-read................................. ..................... ..........6.5dB on 64ms
Overall 10kHz sat ferric UR ref DL. -8.3/-8.ldB
Overall distortion ferric URfor5% dist@ 333 Hz refDL........+7.0/+7.3dB
Overall 10kHz sat chrome position UR ref DL.................... -7.0/-7.0dB
Overall distchrome position URfor5% dist@ 333Hz refDL ... +6.0/+6.5dB
Overall 10kHz sat metal UR ref DL......................................-1.0/-1.5dB
Overall distortion metal URfor5% dist@ 333 Hz refDL........+7.0/+6.7dB
Overallnoiseferric UR ANRSout(CCIR/ARM) refDL ... —50.2/-50.4dB 
SANRS improvement.............................................................................10.2dB
Overall noise chrome URANRS out(CCIR/ARM) refDl -52.1/—53. ldB 
ANRS improvement..........:.. ............................. ............ .  ,. 10.2dB
Overall now metal L'RANRSoul(CtlR/.\RM) reroL.. -5 i ,Oi-51.7dB 
ANRS improvement.:................................... ........ ............... ........ 10.3dB
Line input noise noor ref l60mV/DL (CCIR/ARM)   77.ldB
Spooling time (C90)...............................................................................Im 46s
Dynamic range ferric; chrome/metal... 66.7(SANRS); 69.4/69.5dB(ANRS)
Noise reduction system............................................................ ANRS/SANRS
Tapes used...................................................TDK OD/TDK SNTDK MA-R
Typical retail price............................................................. . . £268

10 u, 50 100 100 50 Ik 1k 5k 10k 20kH'

Overall frequency responses (-23dB, Dolby in)
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JVC KDA8
JVC (UK) Ltd, Eldonwall Trading Estate, 
London NW2. Tel (01 450 2621.

Staples Comer, 6-8 Priestley Way,

This most fascinating deck is fitted with what JVC 
call BEST, standing for bias equalisation and 
sensitivity tuning, and this allows any reasonable 
tape type to be automatically set up by the machine 
on all appropriate parameters. After the cassette 
has been inserted in a mechanismvirtually identical 
to that of the ^D-AS, the tape shunts backwards 
and forwards, and the machine's electronics, upon 
command, set up everything automatically in about 
20 seconds, although preset equalisation positions 
work very well for the optimum selected tapes. 
Record level control is either manual, using very 
small separate rotaries under a very narrow hinged 
lid, of using a very esoteric automatic record limiter 
which measures the dynamic range of the input 
programme, and then sets the input gain 
accordingly. Additional front panel facilities 
include ANRS/SANRS switching, tape selection 
for ferric, ferrichrome or metal, with auto-pseudo- 
chrome/chrome, a stereo ganged output level 
control, a record mute button, remote start in record 
or play, and memory stop and play. Other facilities 
are as for theKD-AS, with the exception that the 5- 
pole DIN socket is most sensibly omitted. The VU 
meters gave an average poor performance, although 
5 mono L.E.D.s read peaks accurately. The 
ergonomics were superb throughout, and once we 
got used to the automatic setting up it was quite 
simple to use.

The microphone inputs had only just enough 
sensitivity (1/4 inch mono jacks), but the clipping 
margin was excellent, and input noise quite low. 
The line inputs on phono sockets had adequate 
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sensitivity, and no clipping problems were 
encountered; the input noise was very low. Auto 
record level setting took some getting used to but 
was most effective. Replay azimuth was reasonably 
accurately set, and replay amplifier hum and noise 
performance measured extremely well. Whilst 
replay clipping margins were very good, replay 
amplifier distortion at +6 was just reasonably 
good. All types of headphones had plenty of 
volume, but Bohm models had only just enough 
clipping margin.

We tried many different tape types on the ferric 
position, and whilst all good tapes gave a very flat 
response overall with excellent overall sound 
quality, poorer quality tapes were well up at HF. 
Optimum performance seemed to be extracted from 
all good tapes, and even in the fixed pre-set position 
Maxell UD gave an excellent overall sound quality. 
Overall noise performance was about average for 
each relevant tape type, and ANRS/SANRS gave 
the usual noise improvements, with the transient 
'fuffing' reservation applying on SANRS. Sony FeCr also gave a very flat pen chart, even on the 
preset position, but HF compression was noted as 
expected.

T^D SA gave an excellent account of itself with 
almost no HF compression noted, and very low 
overall distortion. After setting up, just a very slight 
HF rise was apparent but was not disliked. Once 
again, overall quality received comments of 
'excellent' and 'superb'.Metafine, supplied by JVC, showed rather poor 
stability, but all the Japanese metal types gave



JVC KDA8

superb overall reproduction with no reservations, 
which is rather remarkable for a two-head deck in 
which almost no record gap saturation problem 
seemed to occur. We actually achieved+ 10.75dB 
MOL on one metal tape when over-biased. Overall 
noise levels tended to be dependent upon the tape 
type.

The review sample was used for many of my 
earlier metal tape tests and proved very reliable 
throughout, although an earlier sample did have a 
minor problem in its BEST memory circuit. It was 
found extremely convenient to have automatic 
tuning for any tape type, and this is a major plus in 
this excellent design.

Wow and flutter measured extremely well, and 
no problem was ever encountered subjectively. 
Speed accuracy was also very good, and spooling 
was about average. Erasure and crosstalk, as usual 
with modern decks, showed no problem 
whatsoever. JVC must be commended most 
strongly for their superb design of the record head 
and of their automatic tuning circuits, described in 
an AES paper read in Brussels, 1979.

I find this machine one of the most attractive 
ergonomically, and I feel a warm recommendation 
is most deserved, but it is rather expensive for a two- 
head deck. If you wish to chop and change tape 
types, then this machine will be most useful, but if 
you wish to stick to one type for each position, then 
perhaps its expense is not fully justified.

(revised and reprinted)

Maxell UD ANRS out

GENERAL DATA 
Replay azimuth deviation from average.....................................................+ 30°
Mike input sens/clipping ............................................................ 256uV/I04mV
Line input sens/clipping.............................................................. 105mV/>I0V
Worst audible replay hum component........................ .... -68dB (I SOHz)
Replay noise CCIR/ARM ferric/chrome/SANRS imp.... —60/—63.5/11 dB 
Replay amp clipping ref DL............................................. . + 13.SdB
Max replay level from DL..................................................................... 445mV
Wow and flutter average (peak wtg DIN).......................................... 0.07%
Speed average............................................................................................+0.38%
Meters under-read.........................................-6dB on 64ms f LED's on Sms]
Ferric DL dist 333Hz/5% point........................ ........................0.5%/+5.SdB
FeCr DL dist 333Hz/5% point........................ ...................... 0.5%!+8.2dB
Chrome DL dist 333Hz/5% point...........................................0.84%/+5.9dB
Metal DL dist 333Hz/5% point................................................... 1%/+7.5dB
Overall !OkHz resp ref 333Hz SANRS out 

ferric/FeCr/chrome/metal...........................................0/+ II+ 1.3/+0.3dB
Overall noise ferric CCIR/ARM/SANRS imp...................... -50.5/10.SdB

FeCr CCIR/ARM/SANRS imp.......................-54.3/I0.5dB
chrome CC!R/ARM/SANRS imp.................. -51.5/10.SdB
metal CCIR/ARM/SANRS imp.................... -51.75/1 UdB

Line input noise floor ref 160mV, DL...............•............................-73.25dB
Spooling time C90................................................ .............................. 1 m 55s
Dynamic range ferric/FeCr/chrome/metal..................  66.8/70.5/68/70.SdB
Tapes used................Maxell UD; Sony FeCr; TDK-SA; Scotch Metafine 
Typical retail price......................... £460 when reviewed. now approx £400

TDK SA SANRS in

Scotch Metafine ANRS out

Overall frequency responses ( -30dB ref DL)

Q3



JVC KD720
JVC, JVC (U.K.) Lal., Eldonwall Trading Estate, Staples Corner, 6-8 Priestley Way. 
London NW2. 01-450 2621

Although this is only a budget price model and it has 
only very simple facilities, in many respects it 
outclasses several machines at over twice its cost! 
The front panel slopes up towards the back and 
incorporates a top loading mechanism which was 
simple to load; the deck controls worked smoothly. 
Two mono microphone jacks and a stereo head
phone jack are on the front of the machine, and 
phono line in/outputs and a 5-pole DIN socket are 
on the rear, together with a captive mains lead. 
Small lever switches select Dolby, and two posi
tions each of equalisation and RF bias; a single pair 
of mono input faders had rather a short throw, but 
worked smoothly, no replay gain control being 
fitted. No peak reading light was provided but the 
normal meters are slightly faster than average.

The microphone input was rather insensitive but 
the clipping margin was very good and the micro
phone circuitry gave subjectively very low distor
tion. The 5-pole DIN input had adequate sensi
tivity and a reasonable clipping margin from a DIN 
source; almost no noticeable noise degradation was 
noted and JVC must be congratulated on getting the 
input impedance correct and so well optimised (one 
of the few!). No response problems were noted on 
the DIN input or line input and distortion levels 
were all well down.

The line inputs are connected to the DIN input 
via 470kohm and, as expected, clipping was noted 
at 7.5V. Unfortunately, some noise degradation 
was noted from the phono sockets at input levels 
less than about 0.7V, and if you are likely to be 
using levels higher than 3 V, then ask your dealer to 
change the line input resistors to 220kohm or so. 
94

Line input levels of, say, 300mV had noticeable 
noise added, incidentally. Headphone levels (not 
variable) were well compromised into low and high 
impedance models, but the clipping margin was 
barely .adequate into 8 ohm models, although 
satisfactory from 25 ohm upwards.

Replay azimuth was quite a long way out and 
some pre-recorded cassettes would be distinctly 
blurred, but correcting it was very simple. Replay 
noise was quieter than average and showed an 
improvement of only 2.75dB on chrome (not quite 
enough) which Dolby however giving 10.25dB 
average improvement. Replay hum levels were all 
at least good; the clipping margin was also good, 
and replay distortion was better than average. The 
replay response on ferric was very good, showing 
just a slight lOkHz rolloff of -1dB, but chrome 
reproduced with too much HF, which ties in with 
the differences in replay noise performance.

The overall measurement on Maxell UDXLJ 
showed the background noise to be quieter than 
average, and distortion at a very low level (1.7% 
3rd harmonic of 333Hz at +4dB). Notwith
standing these excellent results, HF compression 
was less noticeable than usual, showing the 
machine to be extremely well designed and aligned. 
The response measured surprisingly flat up to 
15kHz, although a slight Dolby level error of+ I dB 
was noted here which produced a presence boost of 
2dB; this was noticed subjectively, but not disliked 
since it was followed by such a good IIF respeuse. 
At low frequencies however we noted a significant 
bass loss amounting to -3dB at 55Hz and falling 
continuously below this.



TDK SA had a reasonably good overall noise 
performance, and the response again extended to 
15kHz with only very minor deviations (one of the 
flattest HF curves). Distortion was a little high 
though, showing the tape to be slightly underbiased, 
but HF compression was minimal on our entire test 
programme. High level modulation sounded just a 
little bit dirty, requiring the recording level to be set 
slightly low for best results.

Erasure was good on the left, but only fair on the 
right, and the crosstalk figures were all excellent. 
Wow and flutter measured well, and no subjective 
problems were encountered. Speed was just a little 
fast, but spooling average while HF stability was 
better than average.

For its price this machine performed very well, 
and was one of our favourites. I do feel, though, that 
the phono input circuit could have been much better 
with the addition of a switch immediately before the 
50k ohm record level controls and this would have 
given greater sensitivity, no clipping problem and 
no noise problem. However, the DIN input is well 
optimised as it stands. Notwithstanding the line 
input criticism this machine is clearly a 'best buy', 
especially since the overall sound quality was so 
much liked in the subjective tests.

JVC KD720
(revised and reprinted)

general data
Replay Azimuth Deviation From Average ;............  +47°
Microphone Input Sensitivity/Clipping:.................................  48 66iV/41.5mV
DIN I/p Sens/Clioping/Av. (mp:... -13.75dB/+23.7dB/12.5Kohm
Line Input Sensitivity/Clipping:...................................................95mV/7.55V
MPX Filter 15kHz Attenuation:......................................................... — 2.75dB
Replay noise ferric CCIR/ARM Dolby outlimp..............-59.3dB/10.4dB
Replay noise chrome CCIR/ARM Dolby out..................................-61.9dB
Worst Audible Replay Hum Component:..................................— 64dB 50Hz
Replay Noise Ferric CCIR Dolby out/Imp:................ . —52.75dB/10.38dB
Replay Noise Chrome CCIR Dolby out............................................. —55.38
Replay Amp Clipping ref DL:. .......................................................+13dB
Max. Replay Level for DL:.....................................................................515mV
Wow & Flutter Av./Speed Av. (peak DIN Wtg):..................0.1%/+0.79%
Meters Under-read:......................................................................... —6dB 64ms
DIN Input Distortion 2mV/Kohm:.......................................................... 0.05%
Overall Distortion Ferric Av. L+R, DL/+4dB:........... ........... 0.39%/1.7%
Overall Distortion Ferrichrome Av. L+R, DU+WB:................NIA I NIA
Overall Distortion Chrome Av. L+R, DL/+4dB: 2.07%/6.5%
Overall Response 10kHz Av. L+R Dolby Out

Ferric/FeCr/Chrome:............................................+0.5dB/ NIA /+O.25dB
Overall noise CCIR/ARRM Dolby out/improvement

Ferric .. ......... .................... .............................. —50dB/10.3dB
FeCr.........................  NIA
Chrome.................... ...................... ............................. ......... -52.6dB/10dB

Worst erase figure.........................................................................—64dB CrO2
- DIN input noise floor (ref ImVlkohm)............................................. —70.6dB
Line input noise floor (ref 160mV. DL)............................................-63.ldB
Spooling Time (C90):............................................................................. 1 .9 min
Dynamic Range Ferric/FeCr/Chrome:..................65.25dB/ NIA /65.25dB
Tapes Used:. -.. ........................................................Maxell UDXLI. TDK SA
Typical retail price. £9f5 when reviewed, now approx £80

Overall Frequency Responses, Dolby out -24dB.
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Mitsubishi DT530
Mitsubishi UK Ltd., Otterspool Way, Watford, Herts. WD2 8LD. Tel Watford 40566

The DT 530 has only very basic facilities, 
including Dolby B processing, phono line in- 
puts/outputs on the rear and a 5-pole DIN socket 
Front panel controls include short piano key 
buttons for deck operation, allowing transfer from 
wind into play but not back again, and a pause 
control is effective for play or record Switches 
select ferric, ferrichrome, pseudo-chrome and 
metal tape types, and operate Dolby on/off. No 
replay gain control is incorporated, and the record 
gain rotaries are unfortunately separated by a few 
centimetres which makes stereo fading rather 
awkward The record level meters read amazingly 
accurately, even very short transients under
reading by only 1 dB, which is first class on a 
budget deck. The 1:4" stereo jack on the front panel 
provides hopelessly inadequate volume for high 
impedance headphones, but low impedance models 
will be loud enough, though the clipping margin is 
not quite sufficient for replaying cassettes recorded 
at very high levels. The metal case has decorative 
plastic grooved side panels, which help to make 
this model look anything but cheap, and ergo
nomics were found simple but effective.

The W' mono jack mike inputs were rather 
insensitive, and speech will have to be recorded 
fairly close to a mike to reach full level, although 
the clipping margin was reasonable. The 5-pole 
DIN input worked well with almost no noise 
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degradation, and the line input had average 
sensitivity with no clipping problem. Input noise 
measured well with CCIR weighting, but there was 
a tendency for very slight hum at a very low level to 
be introduced; attention to earthing can help this.

Replay azimuth was quite accurately set, al
though it did swish around a bit either side of 
nominal. The record/replay head was at the right 
height, but the tape guide was slightly high. Replay 
amplifier hiss levels all measured well, but a slight 
high pitched hum was audible on replay, and the 
150Hz measurement was only fair. The replay 
amplifier clipping margin was excellent, and replay 
distortion generally measured very well indeed 
Dolby noise reduction was within specification on 
replay.

TDk AD was recommended for the ferric 
position, and subjective comments of the responses 
being slightly up at HF were confirmed by the pen 
charts, though the boost was not really regarded as 
excessive by the panel. The sound quality was 
basically quite liked up to fairly loud levels, but 
when the tape was driven hard MF distortion did 
not become apparent, though the 333Hz MOL was 
reasonable for the tape type, and HF saturation 
was slightly better than average. Overall weighted 
noise measured extremely well and sounded de
cidedly quieter than usual. Image stability was not 
too good, central pink noise wandering a little.



Maxell UD would give a flatter overall response 
and about the same distortion, but background hiss 
would be slightly more noticeable; it may be 
recommended as a slightly cheaper alternative.

TDK SA gave a very flat response subjectively 
on the first sample tested, but this was eventually 
rejected for bad wow and flutter, and lab measure
ments on the second sample showed a slight HF 
droop in the charts. Overall distortion was ade
quate but not good and HF saturation was only 
average. The sound quality was thought reason
ably good for a budget model, but it is noteworthy 
that the overall dynamic range was actually no 
better on SA than on the cheaper AD. Despite the 
low price, we were frankly slightly disappointed 
with the sound quality at high levels.

TDK metal gave excellent sound quality on the 
first sample, producing overall quality at best 
described as very much like the master tape, apart 
from wow being noted Stability also seemed 
better. In the lab, the MOL and HF saturation 
performance was very good indeed for a two-head 
deck noise was reasonably low for metal, with a 
good Dolby improvement Whilst the first sample 
subjectively had a very flat response, the second 
one showed a droop at HF as it had also done with 
SA on the pen charts, and this is obviously due to 
sample variation.

The wow and flutter on the first sample was 
audibly very poor throughout, being noticed on 
much of the programme on all tape types. On the 
second sample, it was clearly better but still 
noticeable, and the lab measurement proved that it 
was only just adequate. Speed was fairly fast 
(averaging +1.65%) and spooling marginally on 
the slow side, but the torque measurements were 
satisfactory throughout Erase was particularly 
good - even on metal tape.

This deck is not the cheapest budget one in the 
survey, and we are a little concerned about the 
sample variability. The first sample had very good 
responses and was capable of good sound quality 
on all positions (metal being superb), but the 
second sample seemed slightly muffied on both 
pseudo-chrome and metal, which shows insuf
ficient attention to quality control. Clearly this 
model is not too hot on wow and flutter, and tape 
stability was only just adequate. The machine, 
therefore, does not quite merit recommendation, 
although it is only fair to point out that it can most 
certainly be considered if it suits one's purpose and 
the ergonomics and styling appeal (note here 
though that the separate record level controls 
might be found annoying).

GENERAL DATA
Replay azimuth deviation from average ................................................+11°
Mike input sensitivity/clipping ................................... 403uV/32.5mV
Line input sensitivity/clipping  ................................................... 96mV/>10V
Replay response ferric 63 Hz av UR . ..................................... —0.2dB
Worst audible replay hum component................................. —6ldB (150Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................—59.ldB
Dolby improvement .. .. 9.9dB
Replay noise chrome position CCIR/ARM weighted(Dolby out)... —>2.9dB
Dolby improvement . . 9.6dB
Replay amp clipping ref DL.. ................................... . 16.7dB
Max replay level for DL . . 460mV
Wow and flutter average (peak weighted DIN) .........................0.153%
Speed average...........................................................................................+1 .7%
Meters under-read...........................................................................ldB on 8ms
Overall 10kHz sat ferric UR ref DL.. ......................... —>.8/—6.7dB
Overall distortion ferric UR for5% dist@ 333Hz refDL +5.6/+5.6dB 
Overall 10kHz sat chrome position UR ref DL. . ,. —7.0/—7.0dB
Overall dist chrome position URfor 5% dist@ 333 Hz refDL ... +6.0/+6.0dB 
Overall lOkHz sat metal UR ref DL..................................... —1.8/—l.2dB
Overall distortion metal URfor5% dist@ 333Hz refDL +8.1/+8.ldB 
Overall noise ferric URDolby out(CCIR/ARM) refDL ... —53.0/—53.5dB 
Dolby improvement..................................................................................9.6dB
Overall noise chrome UR Dolby out(CCIR/ARM)refDL.. . ~53.M~53.5dB 
Dolby improvement.................................................................................. 9.3dB
Overall noise metal UR Dolby out(CCIR/ARM) refDL ... -52.2/~52.5dB 
Dolby improvement.................................................................................. 9.4dB
Line input noise floor ref 160mV/DL (CCIR/ARM)....................—77.9dB
Spooling time (C90)................................ ........................................... 2m 22s
Dynamic range ferric/chrome/metal.................................68.4/68.6/70^9dB
Noise reduction system..............................  Dolby
Tapes used.................................................... TDK AD; TDK SA; TDK MA
Typical retail price.. .......... ................. £1 12

TDK SA

20 Hz hO KiC Mt, Mil Ik ¿k ’Ck 20k

Overall frequency responses (-23dB, Dolby in)
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Nakamichi 480
Natural Sound Systems Ltd., 10 Byron Road, Wealdstone, Harrow, Middx. HA3 7TL. Tel 01-863 8622

One of the least expensive of Nakamichi’ s recently 
produced decks, the 480 has very basic facilities 
including only phono line in/out sockets (mike and 
DIN external adaptors are available as extras). 
This dual-capstan front-loader is encased in an 
attractive black metal cabinet, has an attached 
two-core mains lead, and also includes a remote 
control socket on the rear panel. The record level 
controls are separate sideways-acting faders for each 
channel, and these are placed side by side acting 
along the same line, which makes stereo fading 
very difficult No replay gain control is fitted, and 
the \<!" stereo jack provides only just enough 
volume for high impedance headphones, yet low 
impedance models could only be described as 
ridiculously loud. Deck controls are all touch
sensitive microswitch types which were much 
liked, allowing transfer from play into wind and 
back again but not dropping into record from play; 
the pause control stopped and restarted play/ 
record functions. Small square push buttons select 
memory, MPX filter, Dolby on/off, with the re
maining three buttons selecting 70/120uS equali
sation and switching for ferric, pseudo-chrome and 
metal tapes; Maxell or Nakamichi types are 
recommended by the importers. The two record 
level meters read slower transients very accurately 
but fast ones tended to under-read quite a lot; we 
consider that the metering was better than normal 
VU-types but not as good as the best peak reading 
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types, and no supplementary peak reading LEDs 
were fitted The basic deck mechanism is very 
similar to that used on Nakamichi's more expen
sive models, the hum shield and pressure pad 
assembly fitted in cassettes being pushed away 
from the head to improve scrape-flutter charac
teristics, this being possible because of the ex
cellent tape guide provided

The line input sensitivity is greater than usual 
which allows considerable flexibility, and no 
clipping problem was noted at all. Input noise was 
exceptionally low, even with volume controls up. 
The replay head azimuth as set originally showed a 
surprisingly large phase error at 3 kHz, and this 
was adjusted to be correct in our lab. The 
record/replay head height was not set very accurate
ly either, and the tape feed guide was slightly too 
high. Replay hiss levels all measured extremely 
well indeed, no replay hum was noted subjectively, 
and the lab measurements were also good Dolby 
noise reduction worked well, and the replay 
amplifier clipping margin was very good. Distor
tion was much lower than average, and included 
very good distortion figures within the Dolby de
processing circuitry.

Maxell UDXLI penned particularly flat charts, 
the bass responses actually extending almost flat 
down to 20Hz, with minimal bass woodles. 
Subjectively the reproduction was very open and 
the responses sounded flat; but at times distortion 



was very slightly criticised, and we might have 
expected better from N akamichi, although the 
sound quality was still well above average and HF 
compression characteristics were good for a two 
head deck. Overall image stability was excellent 
throughout, and weighted noise measurements 
were about average because of the extended 
response; Dolby improvement was virtually ideal.

Maxell UDXLII pseudo-chrome did not per
form so well, with only average MOLs and HF 
saturation measurements. But in the listening test, 
whilst HF compression was noted, overall distor
tion sounded better than it measured, the double 
bass recording in particular being better than 
expected from measurements, possibly due to the 
even and extended LF response. The pen chart 
showed that the response was very flat, but just 
marginally up at HF and not quite as good as the 
astonishing UDXLI charts. Again stereo imaging 
and stability were superb throughout, and at best 
the quality was again very like that of the master 
tape. Overall noise measured very well.

Maxell metal produced some very good 333Hz 
MOLs and the HF saturation measurements were 
good for metal. The pen charts were again very 
good, and the response sounded very flat through
out The panel praised the reproduction of the 
entire programme very highly indeed, the word 
'superb' occurring many times. The metal tape 
performance was probably the best reproduction 
from any two-head deck. Although the background 
hiss was only average, the astonishing maximum 
level potential across the board allows a signifi
cantly higher than usual recording level, and 
therefore the dynamic range potential is much 
better than average.

Wow and flutter was thought to be just barely 
audible occasionally, and the lab measurement 
was good rather than the very good it perhaps 
should have been. Modulation noise was minimal 
and decidedly better than average, speed was quite 
accurate, and spooling time was found to be very 
fast indeed. All torque measurements were found 
very satisfactory, but erasure on metal tape was 
only average, though nevertheless adequate.

This deck was capable of giving particularly 
good results for a two head model on Maxell 
UDXLI and MX, but the performance on UDXLII 
was a little disappointing in the lab, though rather 
better subjectively. The superb tape transport, 
reliability in operation, and very flat responses are 
very creditable, so it is only fair to give it a warm 
recommendation and best buy rating. But before 
committing oneself it is worth looking closely at the 
481, which should offer distinctly better overall 
performance still, albeit at a significantly higher 
price. The 481 has three heads to optimise record 

and playback performance, but not off-tape monitor
ing, as found on the still more expensive model 
482.

GENERAL DATA
Replay azimuth deviation from average...................................................+73°
Line input sensitivity/clipping................................................. 56mVI> IOV
Replay response ferric 63 Hz av UR............................... ................. -0.5dB
Worst audible replay hum component..................................-61dB (J50Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................ -61.7dB
Dolby improvement.................................................................................10.2dB
Replay noise chrome position CCJRIARM weighted(Dolby out;». .. -65.3dB
Dolby improvement........................ ........ ............ ........... 10.0dB
Replay amp clipping ref DL............................................. ................. +14.3dB
Max replay level for DL............................................. ....... .............. 775mV
Wow and flutter average (peak weighted DIN)............................... 0,128%
Speed average.............. ................................................................. -+0.3%
Meters under-read........................................................................... 9d8 on 8ms
Overall 10kHz sat ferric UR ref DL....................................... -5.7/-5.7d8
Overall distortion ferric UR for5% dist@ 333Hz refDL........+6.3/+6.3dB
Overall 10kHz sat chrome position UR ref DL................... -7,9/-8,ldB
Overalldistchromeposition URfor5% dist@ 333Hz refDL,. . +4.7/+4.5dB
Overall 10kHz sat metal UR ref DL................................... -2.3/-2.SdB
Overalldistortion metalURfor5%dist@ 333HzrefDL........+9.0/+8.8dB
Overall noise Ferric !)RDolbyout(CCIR/ARM) refDL... -50.6/—50.6dB
Dolby improvement................................................................................. 10.6dB
Overall noise chrome UR Dolbyout(CCIR/ARM) refDL., . -54.8/-55.0dB
Dolby improvement............................................................... 10 0dB
Overall noise metal !)RDolby out(CCIR/ARM) refDL . . . -52.4/-52.7dB 
Dolby improvement............................................................. ........9,7d8
Line input noise floor ref 160mV/DL (CCIR/ARM) ............-86.7d8
Spooling time ( C90)...............................................................................Im 15 s
Dynamic range ferric/chrome/metal . .....................  67.5/69,0/72.2dB
Noise reduction system .. ■.........................................................................Dolby
Tapes used........................Maxell UDXLI; Maxell UDXLII; Maxell MX
Typical retail price.....................................................................................£220

Maxell UDXLII

Overall frequency responses (-23dB, Dolby in)
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The 582 is a three-head deck, allowing monitoring 
and has line in/out phonos in parallel with a five 
pole DIN, so the latter is completely non
standard, and hopelessly insensitive for inter
connection with DIN sources. No microphone 
pre-amp is fitted internally, but many accessories 
are available including microphone and DIN pre
amplifiers. All deck functions use micro switch 
electronic logic control, allowing transfer from 
play/record into wind/re-wind and back again; the 
pause control, when depressed with spooling, also 
allows cue and review. An additional motor brings 
the heads up against the tape surface whilst also 
holding the cassette's pressure pad away from the 
replay head, thus allowing for good tape/head 
contact with the superb tape transport mechanism. 
The stereo ganged rotary record level is 
complemented with a balance control (both 
excellent ergonomically), whilst an additional 
stereo ganged control permits replay level 
adjustment Low and high impedance headphones 
work extremely well, via a 1/4 inch stereo jack, 
the level being controlled by the replay gain 
setting. Rotary switches select tape/source, Dolby 
in/out with MPX switching, RF bias (3 positions 
for ferric, pseudo-chrome and metal), overall 
equalisation (120 or 70 uS), 400 Hz/15kHz 
calibration tones, and timer control with memory. 
The • record level meters (VU type) are basically 
peak-reading, but under-read slightly. The rear 
panel includes sockets for remote control and DC 
output for feeding accessories in addition to the 
main inputs and outputs.
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The line input sensitivity was more than 
adequate for normal requirements, and the record 
amp noise was commendably low. The replay 
azimuth had been this-set, but after correction 
overall stability was excellent, user controls 
allowing record and replay azimuthing as well as 
head height adjustment. Record ea!. pre-sets and 
bias controls allow separate settings on L and R 
for the three tape types.

Replay amplifier noise was about average 
(0.9g 'head needs considerable gain.) Slight 50Hz 
hum was measured on the right track, but was 
insignificant subjectively. Replay distortion was 
commendably low, and the clipping margin, 
excellent. (Replay responses were very flat indeed 
at LF and MF, but a ldB rise was noted at 
lOkHz).

The overall responses, after setting up were all 
very flat indeed with Dolby in or out. (The MPX 
filter is shown switched in with Dolby on the pen 
charts opposite, the response still being very flat 
to 15 kHz, above which it is sharply attenuated.) 
Unusually, the LF responses showed a virtual 
absense of bass 'woodles', which is commendable. 
Overall distortion figures were all extremely good, 
showing them to be virtually completely 
dependent upon the tape type, and the HF 
compression characteristics measured far better 
than usual, allowing optimum performance to be 
reached on all good tapes.

Maxell UDXL 1 reproduced our test program 
with a quality regarded throughout as superb even 
at higher than normal levels. No 'spitchiness' was 



noted on speech, and the quality sounded 
generally very like that of the master tape, 
although at normal levels tape hiss was apparent. 
Overall tape noise measured about average, but 
Dolby gave a full 1 OdB improvement. The 
openess and clarity of the HF end was 
outstanding.

Maxell UDXL II gave just as good a sound 
quality, but background noise was 3.25dB quieter, 
which was again improved in practice by the 
machine's capability of accepting much higher 
levels than normal, thus allowing a wider dynamic 
range to be recorded.

Nakamichi ZX metal tape gave a remarkable 
overall sound quality, at times almost 
indistinguishable from the master, but tape noise 
was about the same as for UDXL IL Responses 
were again excellent, and distortion levels rather 
better than UDXL II at middle frequencies and 
amazing at HF. The program was recorded at 
+4DB, and distortion was still remarkably low 
throughout. Maxell MX metal fared even better, 
allowing a further 2dB recording level, and so the 
dynamic range was subjectively similar to that of 
the master, overall results receiving comments of 
‘superb' and 'indistinguishable from master'. 
Remarkably, peak recording levels of perhaps 
1 OdB over Dolby level were reached without 
distress.

Whilst wow and flutter were never noted 
subjectively, even on piano, the lab measurements 
were good, rather than very good. No juddering 
was noted at all. Speed was extremely accurate 
and spooling was very fast but neat. Erasure and 
crosstalk were also very good and stereo 
positioning and HF stability in particular were 
excellent.

The three micron record head gap must have 
had a superbly finished trailing edge to permit 
such high level HF transients to be recorded so 
faithfully, and no reservations whatsoever on the 
electronics were noted. The user preset 
adjustments were easy to use and the built-in 
MF/EHF oscillator allowed very accurate biasing 
and responses to be set on any reasonable tape. 
This deck is clearly in a 'Rolls Royce' class, and 
results were so good that the machine, quite 
understandably, is being used in the industry for 
tape testing. The high price is absolutely justified 
for a machine which has received such a very 
strong recommendation for its superb 
performance and ergonomics.

Nakamichi 582

GENERAL DATA
Replay azimuth deviation from average.
Line input sens/clipping .-,<>>
Worst audible replay hum component..

(revised and reprinted)

..................+75u

...60mV/>10V
-68dB ( l50Hz)

Replay noise CCIR/ARM ferric/chrome/Dolby imp. ■. —56.75/—6O.3/lO.3dB
..........+ 15.3dB 
............ 1.16V

............0.115%
..............0.11%
. —9d8 on 8ms 
0.38%/+7.3dB 
0.82%/+6.7dB 
0.75%/+8.5dB

Replay amp clipping ref DL . ..................
Max replay level from DL.........................  
Wow and flutter average (peak wtg DIN) 
Speed average.. ........
Meters under-read.........................................
Ferric DLdie> 3nHz/5% poim................
Chrome 5f dist 333Hp% poini:.......
Metal DL dist 333Hz/5% point.............  
Overall 10kHz resp ref 333Hz Dolby out 

ferric/FeCr/chrome/metal................. ....................... —0.8/—/—0.3/OdB
Overall noise ferric CCIR/ ARM/Dolby imp.............................. —48.5/lOdB

chrome CCIR/ARM/Dolby imp.........................  —51.8/lOdB
metal CCIR/ARM/Dolby imp ........................ —51.5/1 OdB

Line input noise floor ref t60mV, DL..............................................—79.5dB
Spooling time C90................................................. .... . ,.lm ^Os
Dynamic range ferric/FeCr/chrome/metal......................65.8/—/68.5/70dB
Tapes used................Maxell UDXLI; Maxell UDXLII; Nakamichi Metal 
Typical retail price....................... £520 when reviewed, now approx £475

Overall frequency responses (Dolby in, -30dB ref DL)
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Nakamichi 680ZX
Natural Sound Systems Ltd, 10 Byron Road, We^dstone, Harrow, Middx. HA3 7CL I e'. 01 853 8622

The 680ZX is the only deck in the survey which has 
the extremely useful facility of operating at both 
normal and half-speed-far more sensible than 
double speed, as it helps to overcome the basic 
medium limitation of restricted playing time. This 
deck is a dual-capstan metal-encased front-loader, 
with three heads to allow source/tape monitoring. 
Only phono line in/out sockets are provided, 
although a special socket on the rear can accomo
date Nakamichi accessories, and a remote control 
socket is also fitted Deck controls are microswitch 
operated and allow transfer from play into wind 
and back again but not dropping into record; the 
pause control only stops play or record. On the 
right hand side, slide lever switches select ferric, 
pseudo-chrome or metal bias, 120/70uS equalisa
tion, Dolby ofuon with MPX switchable, VU/peak 
hold/calibration tone, remote start on play or 
record, and finally monitor tape/source. A row of 
twelve presets allow user adjustment of rec/Dolby 
calibration, for each tape type and speed in
dependently for left and right channels, but the bias 
presets are awkward to reach since they are inside 
the machine under the top lid. The memory 
counter facility can be used to preselect any of 
eight tracks on a cassette by additional use of the 
pause control. Record level metering is with two 
rows of fluorescent LEDs, allowing peak levels 
including fast transients to be read very accurately. 
A stereo ganged master record gain control is 
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complemented by a split concentric rotary for line 
input adjustment, and a ganged replay control also 
adjusts headphone levels, a W stereo jack giving 
adequate volume for low and high impedance 
models. Finally, a switch selects the alternative 
tape speeds of 4.8 or 2.4crn/second (1 % or 15/16 
inches/second).

The phono line inputs had good sensitivity, no 
clipping problem was noted, and input noise was at 
a very tow level. Replay azimuth was accurately 
set, as were head and tape guides. Replay hum 
measurements were satisfactory, but just a slight 
150Hz hum was noted on the left channel when 
replaying loud; replay hiss measurements were all 
average. The replay amplifier clipping margin and 
distortion measurements were excellent, and the 
available output level is slightly higher than usual. 
Replay amplifier distortion at +6dB measured 
very well indeed, and replay response seemed 
excellent using the probe test, the fine replay head 
gap of around 0.6 microns not really needing any 
head compensation at all within the audio 
spectrum.

Maxell UDXLI gave a very smooth overall 
chart, but some samples tended to show a slight 
valley at IOkHz. 333 Hz MOLs and HF saturation 
measured amazingly we!t, and the listening panel 
found that the overall sound quality was excellent, 
with particularly good stereo positioning. At half
speed results were still good, although HF corn



pression was rather marked, but if the recording 
level was reduced, the sound was at least as good 
as at normal speed on many other decks. Distor
tion measurements at half speed were equivalent to 
those of a budget tape at normal speed. Overall 
weighted noise was marginally worse than average 
because of the extended responses at normal 
speed

Maxell UDXLII at the normal 4.8cm/second 
again gave reasonably smooth pen charts, and a 
very good sound quality, with 333 Hz MOLs and 
HF saturation measuring well. There was more of 
a tendency to a valley at IOkHz on some tape 
samples, however, and the reproduction was 
sometimes very slightly mulled This showed that 
it would have been helpful ifNakamichi had fitted 
bias presets to the front panel for user-adjustment, 
as these are possibly more important than the 
Dolby record calibration presets thus provided 
Overall weighted noise measurements were average. 
At half-speed the response was curtailed above 
IOkHz unless bias was reduced, but again the 
quality was very good, with equalisation at l 20uS, 
although again record levels had to be kept low to 
avoid HF compression

Maxell metal at 4.8cm/second performed superb
ly well throughout At half-speed results were 
astonishing, giving a reproduction thought to be 
better than many medium quality ferries at normal 
speed

Most certainly, the results throughout at half
speed are extremely encouraging, and prove the 
total viability of a speed which has the advantage 
of accommodating a complete Mahler symphony 
on each track of a cassette. Dropout characteristics 
and stereo positioning received favourable comment 
throughout, even at half-speed, but we did find it 
necessary for optimum results to recalibrate azi
muth before commencing a half-speed recording.

The wow and flutter measurements at normal 
speed were very good, and none was noted on the 
programme material; even at half-speed wow and 
flutter actually measured better than at normal 
speed on some decks. A speed control allows ±6% 
from nominal on playback only, the centre in
dented position being very marginally slow at both 
speeds (averaging around --.35% ). Spooling was 
very fast but very neat, no torque problems were 
noted, and erase was very good.

This really is a marvellous machine, and is 
obviously suited to the person who does not like to 
fiddle around with a variety of different tape types, 
but who values instead the half speed facility. We 
all liked the ergonomics very much, the metering 
was excellent and the tape handling superb. It 
definitely deserves a warm recommendation, but 
note that the Nakamichi 582 has more facilities 

and is perhaps the better buy; though lacking the 
second speed, in other respects it is a more 
flexible machine.

GENERAL DATA
Replay azimuth deviation from average ................................ ............... + 16°
Line input sensitivity/clipping......................................................... 66mV/> 1OV
Replay response ferric 63Hz av UR . ................. ................. —O.ldB
Worst audible replay hum component..................................... —63dB (150Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)..................—58.1dB
Dolby improvement....................................................................................... 10.3dB
Replay noise chrome position CCIR/ARM weighted(Dolby out)... —6 L5dB 
Dolby improvement....................................................................................... 10.1 dB
Replay amp clipping ref DL .......................................................................+ 5dB
Max replay level for DL.......................... 1.08 V
Wow and flutter average (peak weighted DIN) 1fc:0.1%, ‘7,6:0.15% 
Speed average......... . ...........................................1Y:--0.4%, is;,6:—1.35%
Meters under-read................................................. ..................... 2dB on 8ms
Overall IOkHz sat ferric UR ref DL............................................— 1.5/—.7dB
Overall distortion ferricURfor5% dist@ 333HzrefDL +6.9/+6.6dB 
Overall IOkHz sat chrome position UR ref DL..................... —2.4/—2.7dB
Overalldistchromeposition URfor5% dist@ 333 Hz refDL ... +4.5/+3.7dB 
Overall ibk.Hz sat metal UR ref DL........................................ +1.7/+1.4dB
Overall distortion metalURfor5% dist@ 333Hz refDL +9. 0/+8.6dB 
Overall noise ferric UR Dolby out(CCIR/ARM) refDL ... —48.6/—49.3dB 
Dolby improvement.......................................................................................10.ldB
Overall noise chromeURDolby out(CCIR/ARM)refDL ... —52.7/—53.3dB 
Dolby improvement........................................................................................ 9.9dB
Overall noise metalUR Dolby out(CCIR/ARM) refDL ... —— 1.8/—— L9dB 
Dolby improvement........................................................................................10.2dB
Line input noise floor ref 160mV/DL (CCIR/ARM)......................—79JdB
Spooling time (C90)................................................................ Im 19s
Dynamic range ferric/chrome/metal.....................................6H9:08^5/~72.9dB
Noise reduction system......................................................................................Dolby
Tapes used................... . Maxell UDXLI; Maxell UDXLII; Maxell MX
Typical retail price.................................... .................................... .... £585

Maxell UDXLII

2 0^ 50 itio 200 50 ¡T 1k 5k IOk 20k

Maxell UDXLI

Maxell MX
Overall frequency responses (—23dB, Dolby in)
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Nakamichi lOOOZXL
Natural Sound Systems Ltd, 10 Byron Road, Wealdstone, Harrow, Middx. HA3 7T1, Id 01 863 8623

This is the most incredible cassette deck we have 
ever checked, and it contains just about every 
facility that one could possibly require, which is 
hardly surprising at its unbelievable price! It is 
housed in a beautifully finished (very large) 
rosewood case, and is basically a dual-capstan 
front-loader. It has microprocessor control of all 
the normal cassette deck functions, but does not 
permit dropping into record from play. Cueing is 
possible during wind when pause is depressed. A 
microprocessor memory allows fifteen locations to 
be selected, and playback of up to 30 commands of 
various tracks in any order. It is of course a three- 
head deck with source/tape monitoring, but also 
has the most superb automatic tape alignment 
facility, which even includes auto-azimuthing, four 
stores retaining parameters when required (battery 
back up is provided). On the back panel are phono 
line in/ out sockets, and eight phono sockets for 
interconnection with any external noise reduction 
systems. A captive mains lead is complemented by 
an earth terminal, and remote control sockets are 
fitted for both mechanical and tape location 
memories, for interconnection with computerised 
programming equipment? Very silky-acting slide 
faders adjust UR line in and mike inputs (a third 
centre-injection mike channel is also provided with 
a mono fader). Similar replay gain sliders also 
adjust headphone levels, plenty of volume being 

available for all normal types. Many push buttons 
select all deck, memory and other auto functions, 
whilst rotary pointer switches provide remote 
timer start, normal memory functions, test tone 
on/off, three positions of bias (allowing optimisa
tion for MF, HF or best overall performance), 
70/l 20uS equalisation, a selection of subsonic 
and MPX filtering positions, external NR or 
Dolby on/off, metering peak hold or peak etc., and 
tape/source monitoring. The metering is superb, 
two rows of fluorescent LEDs showing not only 
peaks with switchable hold, but VU levels at the 
same time; these were capable of indicating 
transients very accurately. The auto-equalisation 
provision allowed the optimisation of virtually any 
tape type tried on the deck, with amazing results, 
even poor tapes usually giving an acceptable 
overall performance, while good ones were truly 
exceptional. The Y<I" jack socket mike inputs had 
reasonable sensitivity, and an amazing overload 
margin. Line input sensitivity was very adequate 
and no clipping problem was encountered

The replay azimuth was surprisingly inaccurate, 
but is easy to standardise. Head guide heights were 
satisfactory, but the replay head height was wrong. 
No hum problems were noted, and all replay hiss 
measurements were good. Up to 1 Volt output was 
available for Dolby level and the replay amp 
clipping margin and distortion measurements were 
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excellent The replay response probe tests showed 
an almost perfect response throughout

Maxell XLIS produced excellent MOLs and a 
superb HF saturation performance, and frequency 
responses were also very flat from 20 Hz to 22 kHz 
with only marginal deviations occurring with 
Dolby. The panel thought the quality throughout 
was absolutely superb, with no criticism whatso
ever, the XLIS sound being decidedly better than 
metal tapes used on most decks. Overall basic 
noise was average, but the dynamic range fantastic, 
since extremely high levels could be achieved.

Maxell XL/IS, whilst again giving superb overall 
results, was actually no better in the lab, noise 
being quieter but MOLs lower than with XLIS. 
Thus with the recording level slightly reduced, the 
panel found the quality virtually identical (note the 
incredible pen charts).

I have already used 'superb’ to describe per
formance on ferric, but Maxell metal was even 
better, achieving + l 1.9dB over DL at333Hz, and 
yet almost DL at IOkHz for saturation This 
allowed incredible dynamic ranges to be reached, 
and even digital master tapes copied through this 
deck sounded little different on replay unless we 
NB switched continuously. Basic noise, however, 
was average, but with a good Dolby improvement 
Stereo positioning throughout was beyond re
proach, as was tape stability. The wow and flutter 
measurements, too, were extremely good, and 
wow could barely be detected even when com
paring with the digital master on piano. Speed was 
very accurate with the speed control on its centre 
position (allows ±6.5% deviation). Spooling was 
very fast, but not even the slightest damage ever 
occurred All torque measurements were excellent, 
and erasure very good throughout

I feel I have run out of superlatives for perhaps 
the first time ever in this review, for there was 
virtually nothing at all wrong anywhere with this 
deck, a superb scientific instrument, which pro
duces the finest possible results with the cassette 
medium. It may well contain some facilities that 
you would hardly ever use, but it is still tremendous 
fun having them! Obviously, this machine cannot 
be recommended as a best buy at around£1,275, 
but it receives the strongest recommendation that I 
could possibly give a deck. If you can afford it, you 
will not be other than delighted with its magnificent 
sound quality, which at best is almost as good as 
the better semi-professional reel-to-reel decks 
using excellent tapes at 19cm/S. Perhaps it is 
remarkable enough that we actually obtained some 
very good overall quality from cheap, but good, 
budget cassette tapes, including TDK D, Maxell 
UL, while even Scotch ferric fared well after auto
azimuthing etc.

GENERAL DATA
Replay azimuth deviation from average..................................................+69°
Mike input sensitivity/clipping:.................. ............................ 193wV/2.4V
Line input sensitivity/clipping.. 7O.8mV/>IOV
Replay response ferric 631Hz av UR..................................................+0.4dB
Worst audible replay hum component.................................. — 66dB (I5OHz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................ -58.2dB 
Dolby improvement. ... I0.3dB
Replay noise chrome position CCIR/ARM weighted (Dolby out) ... — 61.8dB 
Dolby improvement..................................................................................lOdB
Replay amp clipping ref DL...................................................... > + 16.5dB
Max replay level for DL..............................................................................I.05V
Wow and flutter average (peak weighted DIN)................................0.067%
Speed average............................................................................................+0.3%
Meters under-read........................................................................2.5dB on 8 ms
Overall lOkHz sat ferric UR ref DL........................................—l.4/—l.6dB
Overall distortion ferric UR for5% dist@ 333Hz refDL +7.6/+8.ldB 
Overall lOkHz sat chrome position UR ref DL.................... —5.8/—4.2dB
Overall distchrome position URfor5% dist@ 333Hz refDL ... +5.6/+5.9dB 
Overall lOkHz sat metal UR ref DL...................................... —2.1/-1.0dB
Overall distortion metal URfor5% dist@ 333Hz refDL... +l l.l/+l l.OdB 
Overallnoise ferricl)RDolbyout(CCIR/ARM) refDL . . —50.0/—49.9dB 
Dolby improvement..................................................................................lO.2dB
Overall noise chrome l)RDolby out(CCIR/ARM) refDL ... —52^2/—52JdB 
Dolby improvement...................................................................................lO.ldB
Overall noise metal LJRDolby out(CCIR/ARM) refDL ...—5l .5/—5 l.3dB 
Dolby improvement................................................................................. lO.2dB
Line input noise floor ref 160mV/DL (CCIR/ARM).....................-81.3dB 
Spooling time (C90)................................................................................lml2s
Dynamic range ferric/chrome/metal..................................7O.l/68.6/73.7dB
Noise reduction system.............................................................................Dolby
Tapes used....................................Maxell XLIS; Maxell XLIIS; Maxell MX
Typical retail price.  ................................................................................£1,275

Overall frequency responses (-23dB, Dolby in)
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Neal 312
London Sound, 266 Field End Road, Eastcote, Ruislip, Middlesex. Tel 01-868 9222
NEAL-Ferrograph Ltd, Simonside Works, South Shields, Tyne & Wear NE34 9NX. Tel (0632) 566321

Again just a two head deck, this new Neal model 
includes Dolby HX and has microswitch operated 
solenoid deck controls which work very smoothly, 
allowing transfer from play into wind and back 
again quite rapidly; no pause is included 
however, and dropping into record is not possible 
from play. With the option of top or front-loading 
formats this machine has a basic metal chassis with 
wooden side cheeks, and rec/cal bias presets are 
accessible with difficulty on the underneath. A 
recess in the left side cheek is provided for access 
to slightly close line in/ out phonos, mono W" jacks 
for mike inputs, a 5-pole DIN socket, and a stereo 
jack for headphones; this has a separate gain 
control providing more than adequate volume. A 
stereo ganged record level control was liked, but 
the balance control was rather 'scrunchy' in 
operation. Push buttons select mike, DIN or line 
inputs, bias metering and rec/cal tone, Dolby 
on/off, HX on/off, switching for normal and 
special tapes, and a mono/stereo switch (playback 
only). We liked the unusual styling and general 
ergonomics. HF-boosted, the record level meters 
under-read transients rather badly. A remote 
control socket is provided on the top panel.

The mike inputs were not really sensitive 
enough, and the clipping margin was clearly 
inadequate. The 5-pole DIN input had virtually no 
noise degradation, but the replay pins did not mute 

during recording. The phono inputs had good 
sensitivity, no clipping problem was encountered, 
and input noise measured very well.

Replay azimuth was just slightly out, and both 
tape guides were found to be slightly too high, 
although the head height was about right Some 
hum was noted by the panel.Weighted replay hiss 
levels were excellent throughout, the replay amp 
clipping margin was very good, and distortion was 
excellent The replay probe test revealed a l.5dB 
dip at 4kHz, and this was also noted overall.

TDK AD was specified for ferric, and this gave 
good- overall MOL and HF saturation measure
ments. With Dolby HX the LF performance 
improved very nearly I dB whilst HF saturation 
improved by 3 dB, so this is clearly most beneficial. 
The entire test programme sounded excellent 
throughout, with only a mild comment made about 
the presence response valley. Distortion was 
decidedly better than average, and HF was con
tinually praised, although distortion at LF was not 
low enough. Stability and stereo positioning were 
highly praised, and overall weighted noise was 
very much better than usual: commendably low, 
and with a good Dolby improvement

TDK SA pseudo-chrome gave very similar 
distortion figures without HX, background noise 
being lower still, which is truly remarkable.With 
Dolby HX, MOL and HF saturation measure

106



ments were again better. TDK SA produced ex
tremely bad wow, possibly due to the abnormally 
high machine torque. Maxell UDXLII however 
gave a very good overall performance indeed 
subjectively, the presence valley again being 
noted. The overall sound quality at best was very 
much better than average, and may be highly 
commended In the lab, the response was very flat 
without Dolby, but with Dolby there was a clear 
presence droop. We also noted throughout that the 
low frequencies were sharply attenuated below 
50Hz, and the presence valley was exaggerated 
with THX.

TDK metal tape required the bias presets to be 
altered to their' flat out' position, which is annoying
ly inconvenient 333 Hz MOLs did not measure 
too well, and the tape was clearly under-biased, 
although the HF saturation performance was 
excellent Pen charts again revealed the typical 
presence valley, and also some HF boost which 
was noted by the panel, but despite the response 
anomalies and the apparent brightness of sound, 
the panel did not dislike it Distortion was again 
better than usual, but the panel felt that it was not 
as good as it might have been particularly at LF, 
thus confirming the lab measurements. Overall 
weighted noise measured extremely well, stability 
was good throughout, but stereo positioning at 
EHF was slightly affected by the response differ
ences between tracks.

Wow and flutter measurements were good and 
the panel did not really detect any on ferric or 
metal, but a torque problem showed that the deck 
did not suit TDK SA, although some samples were 
satisfactory. Speed was reasonably accurate and 
spooling time was very fast Play torque was 
surprisingly low and yet spooling torque was rather 
too high throughout, and we feel that this torque 
problem requires some attention. Some cassette 
pancake deformation was noted after spooling. 
Erasure on metal was very poor, averaging around 
-58dB.

Although this machine is capable of giving some 
excellent overall sound quality, we were all very 
disturbed by its many problems, and the apparent 
strange response anomalies. Furthermore the very 
poor replay hum figures are a disadvantage, and 
therefore this machine cannot receive a recom
mendation, although it was good on overall distor
tion and hiss performance, and showed the con
siderable advantages of HX to its best I feel that 
Neal should pay more attention to details, par
ticularly where these have excited criticism, and 
surely a metal tape bias/ equalisation switch should 
have been provided.

GENERAL DATA
Replay azimuth (fevvation from average . ......................................... +24a
Miike input sen sitivvty/c lipping................................................ 3033V/15.7mV
Line input «2 nsitivvty/c lipping................................................. 85.5mV/> 10V
Replay response ferric 63 Hz av UR................................................. -+02dB
Worst audible replay hum component................................ —56dB (I 50Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................— 60.6dB
Dolby improvement................................................................................... 9.8dB
Replay noise chrome position CCIRJ ARM weighted(Doiby out)... —64.8dB 
Dolby improvement....................................................................... ........... 9.4dB
Replay amp clipping ref DL.............. ...........................................  +14.3 dB
Max replay level for DL . 595 mV
Wow and flutter average (peak weighted DIN) ..................0.111%
Speed average........................................................................................... —).4%
Meters under-read  ................... ............. ................................. 6db on 64rm
Oerall 10kHz sat ferric UR ref DL....................................... -7.4/—7.4dB
Overall distortion ferric UR for5% dit@ 333 Hz refDL +5.8/-+. I dB 
Overali I0kHz sat chrome position UR ref DL....................—7.64—7.8dB
Overalidistchromej»sitionURfor5% dist@ 333Hz refDL... +5.8/+.2dB 
O'erali I0kHz sat metal UR ref DL......................................— O.3/+-0.5dB
Overali distortion metal UR for5% dist@ 333 Hz refDL .... +5.4/+.8dB 
OtralinoiseferricURDoibyout(CCIR/ARM)refDL ... -55.0/-55.3dB 
Dolby improvement.................................................................................I 0.1 dB
OreralinoisechromeUR Dilby out(CCIR/A^M)refDL... —56.64—56. 7dB 
Doiby improvement.................................................................................. 9.4dB
Overali noise metal UR Doiby out(CCIRARM) refDL ... —55.44—55.4dB 
Doiby improvement.................................................................................I O.OdB
Line input noise ilwr ref 160mV/DL(CCIR/A^M)........................—80dB
Sp<ooling time ( C90)............................................................................... I m 07s
Dynamic range ferric/chrom^metal..................................71.3/71.4/72.3 dB
Noise reduc/ion sysiem........................................................... Doiby with HX
Tapes used.'.............................................. .. TDK AD TDK SA TDK MA
Typical retail price.......................................................................................£44/(/

TDK AD HX

TDK MA
Overall frequency responses (-23dB, Dolby in)
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Neal 302
Neal, Neal Ferrograph Ltd., Simonside Works, South Shields, Tyne & Wear 
NE34 9NX Tel 0632 566321

The Neal 302 is a worthy successor to earlier 
models, and is usefully, if unusually, styled. The 
deck can be used vertically or horizontally, with the 
inputs and outputs mounted on the left side panel, 
including a 5 pole DIN socket, phono sockets for 
line in/out, two mono jacks for mic inputs and a 
stereo headphone jack. The deck employs three 
motors, and the microswitch-operated logic control 
is very smooth in operation, the capstan being 
solenoid engaged. Remote control is on a front 
panel socket, while on the back will be found user 
pre-sets (long spindle screwdriver required) for 
record Dolby calibration and biasing for ferric and 
pseudo-chrome tape types. A ganged replay gain 
control complements a ganged record-level control, 
a record balance control also being provided (no 
centre indent, unfortunately). Push buttons select 
ferric/chrome switching, Dolby noise reduction, 
stereo/mono recording, mic/DIN/line inputs, 
Dolby tone and calibration metering. The two peak
reading meters are mounted so that the needles flap 
up and down towards each other, rather than the 
more conventional mounting method, and they 
were found easy to read. However, they were fed 
with a heavily equalised signal, and did not read 
transients particularly well, although they were 
better than ‘VU’ types. The phono sockets were too 
close together, and thus somewhat fiddly, and some 
types of screened plug may not fit properly.

The mike inputs were decidedly insensitive, but 
Neal should be improving these shortly; quality, 
however, was good, and clipping margins quite 
reasonable. The 5-pole DIN input worked ex
tremely well with adequate sensitivity, a good 
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clipping margin and less noise than average, which 
is commendable; distortion and response also 
measured well. The line inputs were unusually 
sensitive, but clipped at 4.4V (which should not 
concern domestic users, though recording studios 
may find it annoying). These inputs were slightly 
noisy near maximum gain, but very quiet at 
more normal input levels. Some form of earth loop 
existed on the left channel which caused some 
problems, but was clearly a sample fault.

Replay azimuth was accurate and stable. Some 
bass loss was noted on replay, but the HF response 
was flat, and reasonably extended; the chrome 
equalisation did not show quite enough HF cut. 
Replay hiss levels measured well, and showed a 
IOdB improvement with Dolby, but chrome 
naturally did not show quite enough hiss improve
ment; replay hum levels presented no problems. 
Replay clipping margins were extremely good, thus 
allowing for even the highest level recording 
capability of iron tapes, and replay distortion 
figures also measured well. Plenty of volume was 
available into 8 ohm and 600 ohm headphones, 
although an earth loop fault produced breakthrough 
on the headphone left channel with the volume at 
minimum (sample fault again); 8 ohm headphones, 
however, had rather a poor clipping margin, though 
25 ohms were satisfactory.

The overall results on TDK AD showed a 
response with some loss below 50Hz and some HF 
loss above 12kHz, although the response between 
80Hz and lOkHz was very flat indeed, which is 
commendable (Dolby out). Dolby in response gave 
a general HF shelf 2dB down, and subjectively the



Neal 302
(revised and reprinted)

London Sound, 266 Field End Road, Eastcote, Ruislip, Middlesex. Tel 01-868 9222

sound quality was very slightly muffied, with some 
HF compression. Distortion averaged 0.55% at 
Dolby level, rising tojust 2% at +4dB, this showing 
the tape to be slightly overbiased. Other tape types 
would be severely down at HF, and I suggest that 
Neal have chosen a very incompatible tape here. 
Background noise, however, was very low, and 
showed the usual Dolby improvement. TDK SA 
although slightly up at HF (+3dB at 14kHz), 
sounded excellent, and gave a very good open 
sound quality with almost no HF compression. 
Distortion averaged 0.7% at Dolby level, rising to 
2.5% at +4dB, which shows an excellent bias 
compromise. Overall noise on SA though was very 
average, which is most surprising.

Wow and flutter measured very well at 0.1 %, but 
speed was a little fast. Spooling was too fast at 1 
minute each way (a TDK ^D tape consumed 
itself, but this could have been a cassette sample 
fault.) HF stability was excellent, erasure very 
good indeed, and crosstalk figures were also good. 
The DIN socket replay pins were live on record 
(non-standard).

Whilst this machine is capable of giving some 
excellent overall results, it seems to be rather 
overpriced, though it can nevertheless be recom
mended. The provision of sensible user pre-sets, 
and the good signal-to-noise ratios and responses 
on ferric tape types are commendable, but the 
metering was a little disappointing. In most 
respects the machine was well liked ergonomi
cally, but for me the normally preferred ganged 
stereo plus balance pots for record level was 
marred by the absence of a centre indent on the 
balance control.

GENERAL DATA
Replay Azimuth Deviation From Average:...............................................-18"
Microphone Input Sensitivity/Clipping:................................... 413^V*/36mV
DIN 1/p Sens/Clipping/Av. Imp: ......................-14.25dB/+25.5/9.9Kohm
Line Input Sensivitity/Clipping:............................................... 40.T3mV/4.4V
MPX Filter 15kHz Attenuation:.........................................................-0.25dB
Replay Response Ferric Av. L+R 63Hz/10kHz:................-3dB/+0.25dB
Replay Response Chrome Av. L+R 10kHz:........................................+ l.5dB
Worst Audible ReplayHum Component:................................. -60dB 50Hz
Replay noise ferric CCIR/ARM Dolby out/imp................—58.3dB/9.9dB 
Replay noise chrome CCIR/ ARM Dolby out..................................-61.5dB
Replay Amp Clipping ref DL:...........................................................+ 16.68dB
Max. Replay Level for DL:.....................................................................550mY
Wow & Flutter Av./Speed Av. (peak DIN Wtg):................. 0.1%/+0.63%
Meters Under-read:.......................................................................10.25dB 8ms
DIN Input Distortion 2mVIKohm:.........................................................0.04%
Overall Distortion Ferric Av. L+R. DL/+4dB:....................... 0.57%/2.1%
Overall Distortion Ferrichrome Av. L+R, DU+4dB:................NIA I NIA
Overall Distortion Chrome Av. L+R. DL/+4dB:................. 0.72%/2.55%
Overall Response 10kHz Av. L+R Dolby Out
Ferric/FeCr/Chrome:.....................................................-ldB/ NIA i+l.5dB
Overall noise CCIR/ ARM Dolby out/improvement

Ferne...................................................................................... -50.5dB/9.8dB
FeCr..............................................................................................................NIA
Chrome...................................................................................-51.6dB/9.4dB

• Worst erase figure...................................................................................... -70dB
DIN input noise floor (ref ImVlkohm).............................................. —68.8dB
Line input noise floor (ref 160mV, DL)........................................... —68.9dB
Spooling Time (C90):............................................................................1.0 min^
Dynamic Range Ferric/FeCr/Chrome: .... ............65.75dB/ NIA /67dB
Tapes Used:.......................................................................TDK AD. TDK SA

• Typical retail price........ ............................................... ........................£375

Overall Frequency Responses, Dolby out -24dB.

Update We feel that general standards improve
ments require that the 302 is removed from the 
recommended models for this new edition, though 
it remains a good, if expensive, machine.



Philips N5748
Philips Audio, City House, 420/430 London Road, Croydon CR9 3QR. Tel. 01-689 2166

This three-head, front-loading deck is the most 
comprehensive that Philips have yet released, 
and it incorporates some advanced features in
cluding direct capstan drive. On the rear panel of 
the large metal case are mounted recessed phono 
line in/out sockets, having preset level controls, 
plus two 5-pole DIN for normal DIN interconnec
tion (the second socket providing off-tape monitor
ing for DIN). A remote control socket of the DIN 
type is also provided. The record level controls are 
two adjacent vertical faders which have a very 
smooth action; a third fader in conjunction with a 
spring-loaded switch operates 'post fading', which 
allows gradual increase of erasure to a section of a 
previous recording. Switches select tape/source 
monitoring (the tape position only active on 
record), MPX filter, Dolby on/off, DNL, and 
three positions of bias and equalisation separately 
for ferric, chrome and metal tapes. Small push 
buttons select counter reset and memory counter 
for stop or automatic repeat Deck functions are 
microswitch solenoid-operating types, allowing 
transfer from play into wind and back again, but 
not dropping into record; the pause control stops 
and does not restart record/play, and the eject 
mechanism is fairly slow. Independent headphone 
level and balance rotary controls provide an 
extremely high volume into headphones (14" stereo 
jack), with a good clipping margin. The two record 
level meters under-read transients quite a lot, and 
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also incorporated an HF lift which I do not like, 
but happily they were supplemented by peak 
reading LEDs operating at two levels, which read 
even fast transients very accurately. The first 
sample supplied had the record head wired out of 
phase, but the second one was satisfactory.

The 14" mono jack mike inputs were reasonably 
sensitive, and the clipping margin excellent, which 
is unusual. The 5-pole DIN input had almost no 
noise degradation and worked well, the replay pins 
being muted during recording, and a separate DIN 
socket allowing off-tape monitoring. The line 
inputs were very sensitive indeed, but unfor
tunately clipped at 2.54 volts, which might be 
slightly awkward Input noise was rather worse than 
usual and is only just adequate. The deck is 
claimed to have cueing and reviewing funtions, but 
while this was provided in a mechanical sense, the 
replay outputs were muted, rendering the facility 
more or less useless.

Replay azimuth was badly set, a phase shift of 
about 90° being noted at 3 kHz, but head and guide 
heights were accurate. Replay hum measurements 
were amazingly good, and replay hiss measure
ments were also superbly good throughout The 
replay amplifier clipping margin was very poor at 
only around 7 dB over Dolby level (Philips please 
note) and the replay amplifier distortion at +6dB 
was also very poor.

Philips Ferro produced some very good overall



sound quality considering its price, and the pen 
charts were surprisingly flat Overall MOL and 
HF saturation measurements were better here than 
they were on many other decks using better tapes. 
The sound quality throughout was excellent pro
vided the record level was reduced slightly, and 
was at least average at a normal recording level. 
Overall weighted noise measurements were slight
ly better than average.

Philips Chrome was used at a 2dB lower 
recording level than usual. The sound quality was 
rather bright overall, and since no significant 
Dolby error was noted, pseudo-chrome tape types 
would require a record Dolby ea!. preset internal 
adjustment At the lower level, the entire pro
gramme reproduced very well, but distortion was 
becoming audible on extreme climaxes. 3 3 3 Hz 
MOLs and ^F saturation measurements were 
actually quite good, and better than some pseudo
chromes on some decks. Even allowing for the 
lower recording level capability, dynamic range 
is still considered good throughout, with a good 
Dolby improvement

On Philips Metal tape, MOL and HF saturation 
measurements were actually very good for the tape 
type, but stability was really rather bad, with long 
dropouts and some level jolting noted The re
sponse pen charts show some head/tape contact 
problems, and the sound was generally thought 
bright by the panel. Overall distortion seemed very 
good indeed to the panel, up to the point when 
replay clipping occurred; above this, distortion was 
all too evident, and it is quite clear that tape 
potential is rather better than that provided by the 
replay amplifier clipping margin.

Wow and flutter measured very well indeed and 
almost none was heard on the programme. Speed 
was extremely accurate and spooling time average. 
Play torque was fairly low, wind on torque a little 
high, and at the end of spooling the hold torque 
before auto-switch-off was excessively high. Era
sure was only just adequate on metal tape.

The machine has some excellent points in its 
overall performance, the audible sound quality 
being very good indeed, particularly on modest 
ferric tapes. However, I really cannot forgive the 
very poor replay amp clipping margin, which 
means that tapes recorded at a high level on this (or 
other decks), will be noticeably degraded on 
replay. The price seems quite reasonable for the 
facilities offered, so this machine might have been 
heading for a best buy, but receives only a 
recommendation with caution.

GENERAL DATA
Replay azimuth deviation from average............................................... -I02°
Mike input sensitivity/clipping................................. 219«V/82.7mV
Line input sensitivity/clipping......................................................24.2mV/2.4V
Replay response ferric 63 Hz av UR . ■■  ......................... —0.6dB
Worst audible replay hum component... . —67dB (100Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................—62.ldB 
Dolby improvement.................................................................................I0.5dB
Replay noise chrome position CCIR/ARM weighted(Dolby out).. -65.4d8 
Dolby improvement .. ...........................................................................9.9dB
Replay amp clipping ref DL.....................................................................7.9d8
Max replay level for DL.. .. l.09V
Wow and flutter average (peak weighted DIN)............................... 0.(98%
Speed average...........................................................................................+0.2%
Meters under-read.........................................................................6dB on 64ms
Overall 10kHz sat ferric UR ref DL................... .......... —6.6i—6.2dB
Overall distortion ferric UR for5% dist@ 333Hz refDL +5.4/ + 5.6dB 
Overall 10kHz sat chrome position UR ref DL....................—5.6/—5.5dB
Overalldisrchrome position Ur for5% dist@ 333Hz refDL.. +4.3/+4.8dB 
Overall 10kHz sat metal UR ref DL............................... — 1.2/—2.1dB
Overall distortion metal UR for5% dist@ 333Hz refDL +7.6/+7.7dB 
Overall noise ferric URDolby out(CCIR/ARM) refDL . .. —50.9/-50.6d8 
Dolby improvement.................................................................................10.3dB
Overall noisechrome URDolbyout(CCIR/ARM) refDL.. . —56.1/—55.3d8 
Dolby improvement.............................................................................. 10. OdB
Overall noisemetal URDolby out(CCIR/ARM) refDL . .. -53.3/—53.3d8 
Dolby improvement ...............................................................................10.OdB
Line input noise noor ref !60mV/DL (CCIR/ARM)....................—68.9d8
Spooling time (C90) .. ..................1m 58s
Dynamic range ferric/chrome/metal ................................. (66.6/70.2/72.0dB
Noise reduction system.........................................................Dolby and DNL
Tapes used.............  .Philips Ferro; Philips Chrome; Philips Metal
Typical retail price..................................................................................... £250

Overall frequency responses (—23dB, Dolby in)
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Philips N2552
Philips Electrical Ltd., City House, 420-430 London Road, Croydon CR9 8QR 
Tel (01) 689 2166.

This is Philips' first three-head deck, and it is 
metal-capable. A large metal-housed front-loader, 
it employs two vertically mounted record level 
faders for L/R, which are easy to adjust together. A 
third one can be used to alter the erasing time for 
erasure on play-back, working with an additonal 
spring-loaded lever with lock. Phono line in/out 
sockets are complemented by a normal five-pole 
DIN with an additional DIN socket for monitoring 
to DIN standard. Replay gain pre-sets are 
mounted below the phono outputs. The deck 
controls are microswitch logic operating, and allow 
transfer from play into wind and back again with 
cueing. The pause control stops a function, but 
cannot restart it. Pushbuttons operate counter
reset, memory stop, auto repeat and power on/off. 
Lever switches select tape/source, MPX filter, 
Dolby in/out, DNL in/out and three bias and 
equalisation positions separately (ferric, chrome— 
and metal).

Headphones (U-inch jack sockets) have their 
own balance and gain control, and whilst 600 ohm 
ones caused a clipping problem at louder levels, 
lower impedance models worked excellently. The 
two VU-type meters were equalised, unfortu
nately, but did read transients slightly better than 
usual, although peaks were in any case accurately 
read by two peak-reading lights. The microphone 
inputs (14-inch mono jacks) were more sensitive 
than usual, the clipping margin was excellent, and 
the background noise minimal. The DIN input 
worked excellently with no noise degradation, 
which is commendable. The phono line inputs were 
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very sensitive indeed (unnecessarily so), and 
clipping was noted at 1.35 V input, input noise also 
being just noticed at the normal test level. Replay 
azimuth was reasonably accurately set, and replay 
amplifier noise was commendably low, no hum 
being noted subjectively. The replay clipping 
performance was very poor, +8.2dB with output 
pre-sets at maximum being the clipping point. 
Replay amplifier distortion at +6dB was just 
adequate.

Philips super ferro 1 gave extremely flat pen 
charts to 20kHz overall without Dolby, but with 
Dolby in, an average rise of 2.25dB was noted at 
10kHz, which gave a slight brightness to the entire 
test programme. Our programme nevertheless 
sounded very good indeed throughout, with the pop 
track being particularly exciting. Speech peaks 
sounded very slightly rough, and we suspected 
slight distortion on a Mahler transient, possibly 
due to the replay clipping problem. Overall noise 
was average, and Dolby gave its full normal 
improvement. The 333Hz MOL was very good 
indeed, but some slight HF compression was 
noted, and perhaps the tape was marginally over
biased.

Philips new chrome tape penned a very flat chart 
on the right channel with Dolby out, but the left 
channel had a shelf cut at HF. With Dolby in, 
responses seemed to boost by about 1.5dB at 
10kHz. However, the subjective response seemed 
very slightly dull at HF. Provided care is taken to 
hold peak recording levels down, recorded quality 
was very good indeed, but at our normal levels 



peak distortion was noted across the audio range. 
Overall noise was quite exceptionally good, ale 
though Dolby did not quite give its normal 
improvement. Thus Philips chrome could give a 
very good dynamic range if care is taken with 
recording levels.

Some Philips metal tape (not the latest im
proved type) was supplied for the tests, and the 
overall pen charts with Dolby out were quite 
reasonable to 20kHz, the 'Dolby in' response 
showing the MPX attenuation above 15 kHz. 
However, stability at HF was only fair, although 
subjectively better than expected. The sound 
quality throughout was excellent, provided high 
levels were not attempted, but a Dolby calibration 
error of 1 dB was noted, other metal tapes being 
rather better for this. Overall noise measured quite 
well, and clearly the new improved Philips metal 
would give a much better overall quality. At its best 
the sound quality was clearly superb, but MOLs 
did not measure too well, but this was attributed to 
the early sample of the metal tape.

Whilst wow and flutter measured well, it was 
subjectively slightly noticed on piano, and was 
clearly audible on tone. Although stereo position
ing was good, an occasional tape drop-out was 
noted, but this is not considered too serious. Speed 
was rather slow, which might be disturbing, but 
spooling speed was about average. Erasure was 
always good, but slight crosstalk was noted at very 
high frequencies.

This cassette deck is clearly the best that Philips 
have yet designed, and offers some very good 
features, and was well liked. The ergonomics were 
very good throughout, although some sharp edges 
on the front did cause some bloodshed! The 
clipping problems and the audible wow cause it to 
come just below the recommended rating, but of 
course another sample could have been slightly 
better, and borderline cases such as this are always 
difficult.

............... —19“
. 209uV/79mV
17.5mV/1.35V

Philips N2552
(revised and reprinted)

GENERAL DATA

Line input sens/clipping .
Worst audit»le replay _hum_component.. ........ . •
ReplaY roi!eCCJR/A^I fenic/chromeiDolby imp ... -61 .2Sl-64.5iIOds
Replav amp clipping ref DL................................................................. +8.2dB
Max replay level from DL.......................... 
Wow and flutter average (peak wtg DIN) 
Speed average......... ................. ..........
Meters under-read......  . .
Ferric DL d;st 333Hz/5% po;nt............ 
Chrome DL d;st 333Hz/5% po;nt.......... 
Metal DL d;st 333Hz/5% po;nt...........

..............1.09 V
............0.1%

..........-1.11%

. —8dB on 8ms 
0.49%/+6.9dB 
. 1.5%/+4.4dB 
0.82%/+5.5dB

Overall IOkHz resp ref 333Hz Dolby out 
ferric/FeCr/chrome/metal......................... ........0/—/-0.5/-0.8dB

Overall noise ferric CCIR/ARM/Dolby imp. ............... -49.8/IOdB
chrome CCIR/ARM/Dolby ;mp............................-55.8/9dB
metal CCIR/ARM/Dolby ;mp............................-53.8/9.5dB

Line input noise floor rer 160mV, DL .................................-68.5dB
Spooling time C90...........................................................................................2m
Dynamic range ferric/FeCr/chrome/metal..................... 65.5/—/67/68JSdB 
Tapes used...................................Philips SFDI; Philips CrO2; Philips Metal
'Typical retail price .. ... £450 when reviewed, now approx £270

Philips SF! Dolby Out.

Update The new low price for this machine 
improves competitiveness, bringing it into the 
recommended category.

Philips metal

Overall freguency responses (Dolby in, -30dB ref DL)
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Pioneer CT 200
Pioneer House, The Ridgeway, Iver, Bucks. SLO 9JL. Tel (0753) 652222/7

This inexpensive front-loading Pioneer model is 
most attractively styled with a fairly slim cabinet 
finished in black and silver. Facilities are ex
tremely basic, line- inputs and outputs being on 
attached twin phono leads (one metre). A large 
rotary split concentric friction-locked record level 
control is very convenient, but no replay gain 
control is fitted Front panel switches control 
Dolby on/ off and choose between ferric, pseudo
chrome and metal tape types. The deck functions 
are all microswitch operated, still unusual on a 
budget deck, allowing transfer from play into wind 
and back again and also dropping into record; the 
pause control stops play/record, but the play 
button has to be pressed to restart the function. The 
record level meters are VU-types; marginally 
better than average, they under-read short tram 
sients quite badly. A stereo jack is provided for 
headphones, and high impedance models had 
about the right level, but low impedance 'phones 
were too loud and had insufficient clipping margin.

The W' jack mike inputs had barely enough 
sensitivity, although the clipping margin was very 
good; the sensitivity will be sufficient for music 
recording, but not really for speech unless it is 
fairly close to the mikes. The line inputs were very 
sensitive, no clipping was noted, and input noise 
was reasonably low.

Replay azimuth was very accurately set, but 
although the head heights were almost correct, all 

the guides were slightly too high' and the head was 
slightly tilted and marginally too far back. The 
replay amplifier clipping margin and distortion 
measurements were good. Some replay amplifier 
hum was noted particularly at 100/150Hz, but 
replay hiss performance measured very well; 
although adequate, Dolby noise reduction was not 
absolutely correct

Sony AHF, suggested by Pioneer, produced 
very good pen charts, but with a slight EHF rise 
which was noted subjectively; the response sounded 
very flat apart from this. Whilst MOL measure
ments were reasonably good, the HF saturation 
performance was poor, and the panel made many 
criticisms of HF compression and distortion, the 
distortion characteristics seeming rather worse 
than average throughout. Overall weighted 
noise measured very well, however, and the 
Dolby improvement was better than expected 
considering the deprocessing was not quite correct 
If some care is taken over peak recording levels, 
the overall quality should be quite reasonable. 
Stereo positioning was thought good but not 
excellent

TDK SA also had reasonable 333Hz MOLs but 
a rather poor HF saturation performance; the 
sound quality was preferred to that on Sony AHF, 
but the main reservation was slight HF com
pression throughout Again, a reduction in record
ing level would make the overall sound quality
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good. The pen charts showed a slight HF lift, but 
were otherwise moderately smooth. At its best the 
sound was good at medium high levels, but all the 
time distortion was said to be on the verge of 
becoming unacceptable.

333Hz MOLs on TDK metal were frankly 
appalling, being many dB's inferior to what we 
would expect, while HF saturation here was only 
average. This shows clear signs of record head gap 
saturation, and one questions whether the machine 
could properly be said to be metal capable. Whilst 
the pen charts only showed a fairly slight HF lift, a 
very bad Dolby error of +3.2dB was noted, and 
the panel thought the response was very 'toppy' 
throughout, speech being very sibillant and the 
Ravel rather 'chromium plated'. Speech sounded 
rough, and the double bass had more distortion 
than usual, being generally criticised throughout, 
particularly at LF and MF. We were all very 
disappointed with this machine on metal, which is 
clearly a waste of time on this deck.

Wow and flutter measured very well indeed in 
the lab, particularly so for a budget deck, and was 
only very marginally noted subjectively. Speed 
was very slightly fast, and spooling time about 
average. Torque measurements were all very 
satisfactory, but erase was a little poor on the left 
track on metal.

We feel that this deck is a clear example of the 
manufacturers literally 'banging in' metal capa
bility for marketing reasons, and the performance 
shows that this facility must be ignored. At its best, 
if the recording levels are held down, the 0verall 
sound quality was good, but competition is so stiff 
at the budget end that the machine cannot be 
recommended Manufacturers really must take 
care with metal capability, and it is patently 
ridiculous if pseudochrome or ferric is clearly 
better. The good points in this machine's favour 
are the good wow and flutter performance and the 
very welcome appearance of microswitch deck 
operation at such a low price.

GENERAL DATAReplay azimuth deviation from average.............................+2°Mike input sensitivity/clipping .. ....... .............. 355uV/58.3mVLine input sensitivity/clipping............. ....... 55mV/> IOVReplay response ferric 63 Hz av UR.......................... —2.2dBWorst audible replay hum component..................—57dB (lOOHz)Replay noise ferric CCIR/ARM weighted (Dolby out)........ —60.8dBDolby improvement.............................................9.5dBReplay noise chrome position CCIR/ARM weighted(Dolby out)... —63.5dBDolby improvement .. .......... . . ... 9.2dBReplay amp clipping ref DL................................ . +12.5dBMax replay level for DL.....................  .... ....  580mVWow and flutter average (peak weighted DIN).................0.094%Speed average................................................. +0.6%Meters under-read................... ......... 5.3dB on 64msOverall IOkHz sat ferric UR ref DL.................. —10.5/ — 10.5dBOverall distortion ferric URfor 5% dist@ 333 Hz refDL +5.9/+6.0dB Overall IOkHz sat chrome position UR ref DL......... —9.5/ —10.3dBOverall distchrome position Ur for5% dist@-" 333Hz refDL. . +6.0/+5.9dB Overall IOkHz sat metal UR ref DL.................... —2.5/—2.7dBOverall distortion metal URfor 5% dist@ 333Hz refDL +4.I/ + 3.3dBOverall noise ferric UR Dolby out(CCIR/ARM) refDL ... -52.2/—52.6d8Dolby improvement.............................................9.8dBOverall noise chrome URDolby out(CCIR/ARM) refDL . .. —52.8/—53.6dBDolby improvement.............................................9.6dBOverall noise metal UR Dolby out(CCIR/ARM) refDL ...—52.2/—52.ldB Dolby improvement................................ ....... . 9.7dBLine input noise floor ref 160mV/DL (CCIR/ARM) ..... —75.2dBSpooling time (C90).......................................... 2m 16sDynamic range ferric/chrome/metal . ...... ... 66.2/67.3/65.6dBNoise reduction system. ..... DolbyTapes used.......... Sony AHF: TDK SA: TDK MA-RTypical retail price.......... .................................. £90

Overall frequency responses (-23dB, Dolby in)
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Pioneer CT400
Pioneer House, The Ridgeway, Iver, Bucks. SLO 9JL. Tel (0753) 652222/7

This deck has slightly more facilities than the 
CT200; it incorporates a remote timer start, and 
switching between four tape types (ferric, ferri
chrome, pseudo-chrome and metal). Additional 
switches select Dolby on/ off and record . mute 
(spring loaded). Only phono line in/out sockets are 
fitted on the rear panel; the omission of a DIN 
socket is basically welcome, because the circuitry 
can be optimised for more sensible inputs. A 
captive two-core mains lead is fitted, and this front
loading deck is housed in a slim black metal case. 
All deck functions are microswitch operated, 
enabling transfer from play into wind and back as 
well as dropping into record; the pause control 
however does not restart a function. No replay gain 
is fitted, and the friction-locked split concentric 
record levels work smoothly and are easy to'use. A 
W" stereo headphone jack provides about the right 
volume into high impedance 'phones, but lower 
impedance models are slightly too loud and the 
clipping margins on all headphones are slightly 
limited. Twelve LEDs per channel are used to 
indicate record levels, and although these per
formed quite well on shorter transients, peaks of 
longer duration under-read a little more than they 
should have done.

The microphone inputs on '4" mono jacks are 
not very sensitive, but the clipping margins were 
extremely good. The line input sensitivity was 
higher than usual, no clipping problems of any kind 

were noted here, and input noise^ also measured 
very well.

Replay azimuth was fairly badly mis-set, and 
whilst the heads were about right, the record/ replay 
head guide was rather too low. Some replay 
amplifier hum was measured, the figures actually 
being quite poor on the right channel. However, 
replay hiss measurements were very good indeed, 
with good Dolby improvement The replay ampli
fier clipping margin and distortion measurements 
were very good.

Sony AHF, specified for the ferric position, 
penned reasonably smooth charts, showing an 
EHF lift which was noted subjectively. The 
333Hz MOL measurements were fairly good and 
HF compression characteristics were just ade
quate. Slight HF compression was noted in the test 
programme, and distortion was rated only rather 
average. However the general sound quality was 
quite liked at best, and overall weighted noise was 
thought good, with a good Dolby improvement

TOK SA pseudo-chrome was reasonably smooth 
throughout on the left channel but showed a clear 
HF lift on the right channel, and this was noted 
subjectively. The sound quality was quite liked 
throughout, although distortion received slight 
criticism. The actual MOL and HF saturation 
figures were rather average, and quite a long way 
below optimum. Overall weighted noise was again 
good throughout
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TDK metal did not give even adequate 333 Hz 
MOLs, although HF saturation was very good 
The subjective quality was strongly disliked by the 
panel, with continual criticisms of bad distortion 
which was actually worse than a mediocre ferric 
would have been. The response seemed muffied, 
and the pen charts show a falloff on the left 
channel. The distortion was so distracting that it 
was difficult to isolate other difficulties precisely. 
A disgraceful Dolby error was noted averaging 
-2.9dB on both channels, which is just not good 
enough. Stability was only fair throughout, and we 
noted a tendency for transients to move towards 
the right channel fairly frequently.

Although the wow and flutter measurements 
were quite good, several tape judders were noted in 
the programme particularly on organ music, and 
some trouble was occasionally experienced if the 
tape was stopped and restarted on critical materiai 
the problem possibly being due to the tape guide 
height error. Speed was slightly fast and spooling 
time about average. Play torque was marginally on 
the low side, but other torque measurements were 
satisfactory. Erasure was good even on metal.

I am sorry to say that this deck is yet another 
example of one that I cannot really consider as 
truly metal capable, since results here were 
decidedly inferior to those of pseudochrome at 
low and middle frequencies, the panel actually re
questing a test-abort during the metal programme 
because of the bad distortion. Even pseudo
chrome did not really achieve optimum MOLs, 
and so record head saturation seems to have reared 
its ugly head. Consequently this machine is just not 
good enough for the price asked, and cannot, 
therefore, be recommended How can Pioneer 
possibly excuse what is almost a 3dB Dolby error 
on metal?

GENERAL DATAReplay azimuth deviation from average ... ............... -72°Mike input sensitivity/clipping,. ....................... 317uV/90mVLine input sensitivity/clipping........... ..............62mV/> IOVReplay res^nse ferric 63Hz av UR...........................—l.5dBWorst audible replay hum component.................. —55dB (IOOHz)Replay noise ferric CCIR/ARM weighted (Dolby out) .. .. —6O.ldBDolby improvement............................................ I 0.6dBReplay noise chrome position CCIR/ ARM weighted(Dolby out.) .. —63.7 dB Dolby improvement  ..................................... IO.OdBReplay amp clipping ref DL.. ......... , +I7.4dBMax replay level for DL......................................  658mVWow and flutter average (peak weighted DIN).................0.126%Speed average.. .......................................+-0.7%Meters under-read...................................... . 3dB on 64msOverall IOkHz sat ferric UR ref DL...................... —7.5/—7.3dBOverall distortion ferric UR for 5% dist@ 333Hz refDL....+5.7/+5.OdBOverall !OkHz sat chrome position l/R ref DL.......... —7.5/—8.OdBOveralldistchrome position UR for5% dist@ 333Hz refDL... +5.l/+4.5dBOverall IOkHz sat metal UR ref DL.................... —0.9/—l.4dBOverall distortion metal UR for 5% dist@ 333Hz refDL.... +3.4/+3.6dBOverall noise ferricURDolbyout(CCIRJARM) refDL ... -5O.6/—5O.3dBDolby improvement............................................ I l .4dBOverallnoise chromeURDolby out(CC!R/ARM) refDL ... —53.3/—54.OdBDolby improvement............................................ 10.3dBOverall noise metal URDolby out(CCIRJARM) refDL ... —5 2.7 /-53.1dBDolby improvement........................................... 10.4dBLine input noise floor ref 160mV/DL (CCIR/ARM)........... —77.7dBSpooling time (C90)...........................................2m 13sDynamic range ferric/ chrome/metal  ................. 67.2/68.2/67.IdBNoise reduction system.. . ......... ...... . DolbyTapes used......................... Sony AHF; TDK SA; TDK MA^RTypical retail price....  . ...... ..... ..... £ 140

Overall frequency responses ( -2 3 dB, Dolby in)
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Pioneer CTF 1250
Pioneer High Fidelity (GB) Ltd., The Ridgeway, Iver, Bucks. SIO 9JL 
Tel 0753 6^2222/7.

Pioneer has introduced this deck at the top of its 
new range, this model having 3 heads allowing 
monitoring together with metal capability. A 
front-loader, it is encased in metal, and cassette 
loading requires that the cassette is pushed 
straight into the mechanism, which is permanently 
exposed (although a small flap covers up all the 
heads.) Micro switch logic operating buttons 
allow transfer between all functions, including 
dropping into record from playback; the pause 
control also stops and starts the transport on 
play/record. Two pairs of phono line-in sockets in 
parallel are complemented by two similar output 
pairs, no 5-pole DIN being fitted. Separate 
friction locked concentric rotary level controls are 
provided for mike and line inputs, and push 
^ttons select peak hold/peak/average metering 
functions, meter dimming, timer start functions, 
comprehensive memory start and stop functions, 
and tape/source switching. Rotary switches select 
bias and equalisation together for metal, pseudo
chrome, ferrichrome and ferric tape types, 
internal oscillator setting-up calibration, and 
Dolby in/out with MPX switching. Very small 
rotary pots, all having centre indents, are provided 
for RF bias, record Dolby calibration and 
equalisation trimming, an additional one adjusting 
replay gain which affects the metering levels on 
replay back and also the headphones (1/4 inch 
stereo jack providing adequate volume for all 
normal types.) The illuminated barograph 
metering system reads peaks extremely 
accurately, and even the average position is better 
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than the normal VU type; this metering facility 
was much liked. The tape counter has an 
electronic digital read out; which does not tie in 
directly with playing time in minutes etc. 
Ergonomics were generally very much liked, and 
the facility allowing the user to optimise manually 
response, overall levels, and biasing was found 
very useful.

The microphone inputs (1/4 inch jacks) had only 
barely enough gain, although the clipping margin 
was very good, and noise minimal. The line inputs 
were fairly sensitive, input noise was reasonably 
low, and no clipping problem was encountered. 
Mike/line mixing is possible, which can be useful. 
Replay azimuth was reasonably accurately set, 
and replay amplifier noise was minimal, with no 
hum being audible at all. The replay clipping 
margin was good and distortion was 
commendably very low, even at high levels.

Pioneer's tape recommendations were rather 
vague, and so we chose Maxell UDXL I for 
ferric, which gave a very flat overall response 
subjectively, generally low overall distortion with 
particularly good HF compression characteristics, 
and a sound quality which was regarded as very 
good throughout with virtually no criticisms. The 
pen charts revealed a tendency to dip around 
3 kHz with Dolby in or out together with a slight 
peak at 15 kHz, but this did not seem to concern us 
subjectively. TDK OD gave virtually identical 
pen charts and a very similar performance. 
Overall noise measured well and Dolby gave its 
usual improvements. Sony FeCr was disliked, as 



usual, giving some slight 'spitch' on speech, ana 
generally showing up HF compression rather 
noticeably.

Maxell UDXL II (pseudo-chrome) again gave 
a very good quality overall, but with a marginal 
apparent loss of eHF which showed up as a slight 
loss on the right channel in the 'Dolby in' chart. 
All other pen charts were excellent, and less HF 
compression than usual was noted. Distortion and 
sound quality were still surprisingly good when we 
attempted higher than normal recording levels, 
which is most commendable.

Fuji metal gave a very smooth overall response, 
but was subjectively slightly down at EHF. No HF 
compression was ever noted, even when the 
recording level was increased by 3dB. The entire 
programme reproduced with a superb sound quality 
which was always clean and clear, and very 
exciting. Background noise measured and sounded 
very low, and thus dynamic range was excellent. 
Maxell Metal was even better, giving an 
astonishing +9.5dB MOLat333Hz. Both Fuji and 
Maxell tapes clearly showed their superiority over 
normal types on this deck.

Wow and flutter, although measuring fairly 
well, did not quite come up to expectations, and 
the odd judder was suspected on piano although 
this was not regarded too seriously. Speed 
(adjustable on playback only, ± 6% with nominal 
centre indent), measured as accurately as we have 
ever known, the tigure averaging -t- 0.045% 
accuracy! Stability was generally excellent and 
spooling speed was average. Erasure, even .on 
metal, was excellent, and no crosstalk problems 
were encountered. Very slight breakthrough from 
the record to the playback head was noted in 
monitoring recordings, but just at extremely high 
frequencies, and as this was minimal it was not 
really disturbing.

This is clearly one of the best machines tested 
in this survey, although perhaps Pioneer should 
improve the wow and flutter, if possible. It is 
recommended highly, particularly if you like 
fiddling with presets and trying different tape 
types. It is one of the best buys in its class, and we 
know that so many criticisms of the early CT- 
F1000 do not apply here, overall noise being 
particularly good.

................+23 
. 294uV/60mV 
80.5mV/>10V

Pioneer CTF1250^

GENERAL DATA
Replay azimuth deviation from average.
Mike input sens/clipping.......................
Line input sens/clipping..........................
Worst audible replay hum component..
Replay noise CCIR/ARM ferric/chrome/Dolby imp .... -59.8/-62110.SdB
Replay amp clipping ref DL................................................................. +13.8d8
Max replay level from DL...................................................................... 838mV
Wow and nutter average (peak wtg DIN) ..................................... 0.12%
Speed average. . ......................................................................................0.045%
Meters under-read.............. ..............................  OdB on Sms
Ferric DL dist 333Hz/5% point..............................................0.45%/+5.4dB
Chrome QL dist 333Hz/5% point...........................................0.68%/+4.SdB
Metal DL dist 333Hz/5% point.................................................0.65%//6.5dB
Overall IOkHz resp ref 3J3Hz Dolby out 

ferric/FeCr/chrome/metal................................................. +0.25/-/0/0dB
Overall noise ferric CCIR/ARM/Dolby imp..............................-50/1 0.3dB

chrome CClR/ARM/Dolby imp............................-54.3/lOdB
metal CClR/ARM/Dolby imp............................-52.8/10.3dB

Line input noise floor refJ60mV. DL................................................-75.SdB
Spooling time C90.............................................................................................2m
Dynamic range ferric/FeCr/chrome/metal...................... 65.5/-/69/69.SdB
Tapes used. Maxell UDXLI: UDXLII: Fuji Metal
Typical retail price............................................  £450

"' ,, Ik

1k 2k2 0 Hz 50
Maxell UDXLII

Overall frequency responses (Dolby in, -30dB ref DL)
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This is a reasonably priced three-head dual
capstan deck housed in a metal cabinet with 
microswitch solenoid-operated logic controls for 
deck functions and extensive remote Play/Record 
and memory counter facilities. No 5-pole DIN 
socket is provided, and line in/out phono sockets are 
on the rear panel with an RIF filter (used for AM 
•radio recording). Deck functions allow transfer 
from play into wind and back again, the pause 
control stopping and restarting with a loud, shaking 
'clunk'. A pitch control is provided for replay only, 
varying speed by around ±11%; the centre 
indented position provided was actually 1.5% fast 
The tape counter is electronic, which is rather 
welcome. Two memories are provided, additional 
buttons controlling auto-rewind and auto-play 
functions with the memory counter and record 
mute. Rotary switches select Jerrie, ferrichrome, 
chrome or metal tapes, and l)olby offl on with or 
without MPX filtering. Key switches operate 
source/tape monitoring and metering (peak or 
peak hold), and small and extremely incon
veniently situated presets are provided for in
dependent adjustment of record Dolby cal. and 
bias levels (centre indented). Further switches 
select remote play or record functions and an 
infernal tone oscillator at 400Hz or 14 kHz for user 
calibration. A stereo ganged rotary master record 
level control is accompanied by split concentric 

mike and line input level controls, which are so tightly 
friction-locked as to be almost impossible to vary 
independently. The stereo ganged replay gain 
control also operates on the %" stereo jack 
headphone output, providing adequate volume into 
high or low impedance models. Two rows of 36 
LEDs give twelve different record metering levels, 
and peaks were generally read very accurately. 
The Dolby/MPX knob was incorrectly fitted as 
delivered

The mike inputs are \4" jack sockets as usual, 
and had only average sensitivity with a barely 
adequate clipping margin. The line inputs had 
average sensitivity, and no clipping problem was 
noted if the master gain was used in a sensible 
position. Input noise did not measure too well, 
although it was adequate.

Replay azimuth was extremely accurately set 
and head heights and guides were very accurately 
set throughout No replay hum problems at all 
were noted, and the measurements were excellent 
replay weighted noise was also excellent, with a 
good Dolby improvement The replay amplifier 
clipping margin was again excellent (the parent 
company Philips should note this), and replay 
amplifier distortion measurements were satis
factory.

Philips super fe"o was specified for the ferric 
position; 333 Hz MOL and HF saturation measure
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ments were good, and the overall sound quality 
received moderate praise from the panel provided 
the record level was watched carefully, distortion 
creeping in a bit at high levels. The response 
sounded very flat indeed when bias was increased 
slightly. When rec/ea! was adjusted according to 
the instructions, a typical positive Dolby error 
'hump' could be seen in pen charts which were 
otherwise good A slight downwards drift in bias 
with time was noted, causing an increase in HF 
level after a while. Overall weighted noise measure
ments were very consistent and average.

Philips normal chrome tape gave just adequate 
333Hz MOLs and HF saturation performances, 
but weighted overall noise was extremely low so 
that lowish recording levels are quite viable. 
Distortion became very apparent at normal re
cording levels, but when these were reduced the 
sound quality was very clean throughout, and the 
responses seemed very smooth. The pen charts 
showed a tendency to some bass lift with some bass 
woodles, and a shelf down in responses in the MF 
and presence regions.

Pye recommended TDK metal rather than 
Philips, and the 333Hz MOLs and HF saturation 
were quite good. Setting up according to in
structions, the overall sound showed considerable 
brightness, although the sound quality was actually 
quite liked; distortion was generally less than 
usuat, and the sound at best seemed fairly like that 
of the master tape. Overall noise measurements 
were good, and tape stability and stereo position
ing throughout were very good with no critical 
comments being made. The wow and flutter 
measurements were amazingly good, and not once 
did the panel notice any even on piano. Spooling 
speed was grotesquely slow sometimes and also 
was strangely variable; at worst considerable 
shaking and rolling noises emanated from the 
machine. Play torque was normal, but winding 
torque varied somewhat inconsistently. Erasure 
was very good throughout

I suppose for political reasons, Pye just had to 
recommend Philips cassettes for ferric and chrome 
positions, but sensibly gave up this loyalty for 
metal! Since you can adjust the deck for much 
better tapes, it can at least give a very good 
performance throughout with extremely low wow, 
which is commendable. However, some of the 
ergonomics were irritating (too many different 
types of switches etc). Some very good overall 
sound quality could be obtained, particularly on 
better tape types than those recommended, and the 
package gives quite a lot of facilities for the price, 
the off-tape monitoring, remote control, and ex
cellent counter functions being very useful. The 
very low wow and good input and output 

performance is a plus point, and so this model 
really must be classed as a best buy at its very 
reasonable price, but it must be stated that one will 
either love or hate the ergonomics!

GENERAL DATA . .
Replay azimuth deviation from average.......................................................—5
Mike input sensitivity/clipping............................................... 301uV/23.5mV
Line input se nsitiv it y/c lipping.................................................. 78.5mV/> IOV
Replay response ferric 63Hz av UR................................................. —I. I dB
Replay noise ferric CCIRIARM weighted (Dolby out)....................6l.3dB
Dolby improvement.................................................................................JO.I dB
Replaynoise chrome position CCIR/ ARM weighted(Dolby out).. . -65.2dB
Dolby improvement............................. ....................... ..................9.9dB
Replay amp clipping ref DL.............. ............................... +1 3.SdB
Max replay level for DL......... . ............ ..................1.16V
Wow and flutter average (peak weighted DIN) .......................... .. 0.061%
Speed average. . ...........................................................................+1.5%
Meters under-read...........................................................................4dB on 8ms
Overall IOkHz sat ferric UR ref DL.......................................-7.4/—6.7dB
Overalldistortionferric UR for 5% dist@ 333Hz refDL........ +5.9/+5.9dB
Overall IOkHz sat chrome position UR ref DL.................... -7.3/-6.SdB
Overalldistchrome position URfor5% dist@ 333 Hz refDL.. . +4.2/+4.3dB
Overall IOkHz sat metal UR ref DL. ......................... -1.5/-l.OdB
Overall distortion metal UR for5% dist@ 333Hz refDL .... +6.3/+7.3dB
Overall noise ferric UR Dolby out(CCI^ARM) refDL ... -49.9/-49.9dB
Dolby improvement.................................................................................IO.OdB
Overallnoise chrome UR Dolbyout(CCIR/ARM) refDL ... -56.4/—56.6dB
Dolby improvement................................................................................. 9.7dB
Overall noise metal URDolby out(CCIR/ARM) refDL ... -52.2/-52.5dB
Dolby improvement................................................................................. IO.OdB.
Line input noise floor ref 160mV/DL (CCIR/ARM).................... -68.5 d$
Dynamic range ferric/chrome/metal . . ......................... 65.8/70.4/70.1 dB
Noise reduction system.............................................................................Dolby
Tapes used........................Philips Super Ferro; Philips Chrome; TDK MA
Typical retail price............................. .............................................  £229

Overall frequency responses (-23dB, Dolby in)
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Rotel RD300
Rotel UK, 2-4 Erica Road, Stacey Bushes, Milton Keynes, Bucks. Tel 0908 317707

One of the cheapest decks in the survey, the Rote! 
XD-300 is a front-loader, encased in a wooden 
frame. Only the most basic facilities are 
incorporated, including line in/out phonos on the 
rear panel which are spaced rather far apart, 
together with a 5-pole DIN socket, a switch being 
provided for selecting DIN or line. A friction 
locked concentric record level control was easy to 
adjust, and other front panel controls included 
push buttons for Dolby in/out and two positions of 
bias and equalisation separately for ferric and 
pseudo-chrome tape types. The mechanically 
operated deck controls worked quite smoothly, 
and allowed transfer from play into wind and back 
again. The cassette compartment door opens 
forwards quite smoothly, cassette insertion being 
very simple. Tape/head contact and azimuthing 
take a second or two to establish themselves when 
the tape is started.
The microphone inputs (1/4 inch jacks) were 
rather insensitive, and the sound quality seemed 
slightly thin although hiss was average; the 
clipping margin was also only just adequate. The 
DIN input gave no noise degradation. which is 
most commendable on a budget machine, but the 
replay pins were live on record which is not to 
DIN specification. The phono line inputs were 
very sensitive indeed, but no clipping problem was 
encountered and input noise here measured very 
well. The two normal VU meters under-read 
considerably as usual, but a peak reading light did 
work satisfactorily. Replay azimuth was not too 
accurately set, but it was not as far out as some.

Slight replay hum was noticed during the quietest 
moments of the programme, a 150 Hz component 
measuring not too well, although replay hiss 
sounded and measured slightly better than usual, 
which is commendable. The replay amplifier 
clipping margin was excellent and distortion was 
surprisingly low for a budget machine, which is 
excellent. 25ohm headphones had adequate 
volume from a 1/4 inch stereo jack socket inter
connection, but high impedance models were too 
quiet, and the volume was not adjustable.

Sony BHF was recommended by Rote!, but the 
quality was so muffied that it had to be rescued by 
TDK AD, a much more 'toppy' tape type. This 
gave excellent pen charts with or without Dolby, 
showing just a slight HF rise which was liked 
subjectively. The entire program was well liked, 
with the pop track sounding surprisingly like the 
master tape. Only marginal traces of'spitch' were 
noted on speech, and elsewhere HF compression 
characteristics were better than usual. The word 
excellent crept in repeatedly, and the 333Hz 
MOL measured at a high level, which indicates 
good record head design especially since HF 
compression was good. Overall noise was 
amazing low and Dolby gave its correct 
improvement.

Sony CD alpha (pseudo-chrome) penned a sur
prisingly flat chart to l 5kHz with Dolby .in or 
out, and again the programme quality was very 
well liked throughout, but with just marginal 
'spitching' noted on speech. Again the pop track 
sounded reasonably like the master tape, and
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Rotel RD300

results were regarded as amazing for such an 
inexpensive recorder. Slightly more EHF 
compression was noted than on AD, and 
distortion measurements were rather average 
throughout, although the sound quality itself was 
better than the measurements might have 
suggested it should be. Overall noise measured 
very well, with almost the full Dolby improvement 
capability noted. Pink noise and speech were very 
central and stable, and stereo positioning was very 
good throughout. EHF pen chart stability, 
however, was only average.

The wow and flutter measured rather poorly, 
but subjectively it did not seem too bad, with 
only the odd flutter or judder receiving comment 
in the piano track. Whilst this parameter would be 
more heavily criticised if the machine was much 
more expensive, we felt that it was subjectively 
much better than one or two other similarly priced 
decks that were rejected from the survey. Speed 
was basically very accurately set, although it did 
shift around a little bit, but this was not too 
disturbing since the variations were not more than 
0.5% or so. Spooling speed was average, and no 
erase or crosstalk problems were noted. 
Unfortunately, the machine did not stop 
automatically at the end of spooling and this must 
be watched by purchasers. Sohm headphones 
showed a clear clipping problem, and the addition 
of a volume control for this would have eliminated 
the problem. However, the overall sound quality 
on carefully chosen tape types was so good 
throughout that this deck must receive a high 
recommendation in its class, and is therefore a 
surprisingly good best buy. This model shows 
what quality can be achieved in an inexpensive 
model, and is surely a lesson to some other 
manufacturers.

GENERAL DATA

Line input scns/clipping .

(revised and reprinted)

..................-44v

. 342uV/20.5mV 
. ..33mV/>IOV 
-59dB ( i 50Hz) 
—59/—63/9.8dB 

................. + I6dB
.............  595mV 
..................0.2% 
........... -0.25%
-7dB on 64 ms 

. 0.45%/+6.l dB 

. I.54%/+3.9dB

Replay noise CCIR/ARM ferric/chrome/Dolby imp

Max replay level from DL  
Wow and flutter average (peak wtg DIN) ... 
Speed average .. ... ............. ..
Meters under-read .. .................................
Ferric DL dist 333Hz/5% point......................
Chrome DL dist 333Hz/5% point....................
Overall 10kHz rcsp ref 333 Hz Dolby out 

fcrric/FeCr/chromc/meta\.........................
Overall noise ferric CCIR/ ARM/Dolby imp.

chrome CCIR/ARM/Dolby imp 
Line input noise floor ref !60mV, DL.............  
Spooling time C90............................................... 
Dynamic range ferric/FcCr/chromc/metal .... 
Tapes used.............................................................  
Typical retail price...................................

+O.75/-/+O.3/-dB 
........... —53.3/lOdB 
............. -54/9.5dB 

. . ......................—SOdB
....................Im 50s

.................68/-/66.3/-dB
TDK AD: Sony CD alpa

TDK AD

Sony CD alpha

Overall frequency responses (Dolby in, -30dB ref DL)
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Ratei RD500
Rote) Hi-Fi Ltd., 2-4 Erica Road, Stacey Bushes, Milton Keynes, Bucks. Tel (0908) 317707

This budget front-loading metal-encased model 
has attached phono leads for line in/ out, together 
with an attached two core mains lead Deck 
controls are all of the piano key type, operating 
mechanically and allowing transfer from play into 
wind and back again, dropping into record, and 
with a proper pause control which stops and 
restarts. Push buttons provide for ferric, ferrichrome, 
pseudo-chrome and metal tapes, and a ganged 
user-adjustable bias control is fitted, having a 
centre indent supposedly representing normal bias! 
A large rotary split concentric record level control 
was rather tightly friction-locked, making it a little 
awkward to adjust channels independently. Record 
levels are monitored with normal VU-type meters, 
which under-read even longer transients rather 
badly; however a single peak indicator did read 
peaks accurately, and came into operation at a 
sensible level of +6.5dB ref DL. No replay gain 
control is provided, and a \4'' stereo jack socket 
provides inadequate volume for high impedance 
headphones, but the level is about right for lower 
impedance models; the clipping margin was just 
adequate for Sohm models.

The mike inputs on \4'' jack sockets are fairly 
insensitive and had a barely adequate clipping 
margin. The line inputs have veiy guuJ seiisilivily, 
no clipping problem was noted, and input noise 
also measured extremely well.

Replay azimuth was accurately set, and the 
replay head height was correct, although the head 
guide was a little too high. Replay hum seemed 
satisfactory and hiss measurements were al reason
able. The replay amplifier clipping margin was 
excellent, and distortion was almost as low as we 
have ever seen on a cassette deck, which is 
amazing.

We carried out many tests with different tapes, 
and Fuji FXJ had to have the preset bias at 
minimum to give a flat response, but nevertheless 
gave good measurements and sounded well; most 
tapes including FXJ were rather muffied with bias 
centre. Maxell XLIS however gave a reasonably 
flat response at centre bias, together with good 
MOLs and HF saturation performances and ari' 
excellent overall sound quality. The internal bias 
levels were clearly mis-set by Rote!, and had these 
been correct, a wider variety of tapes would have 
been useable (see Note).

Maxell XLIS penned a very good chart with 
bias slightly below centre, whereas UDXLI re
quired less bias but also performed very well, with 
flat responses and very good MOLs; this tape 
is our final recommendation for this deck. 
Overall weighted noise on UDXLI was marginally 
below average, but a good Dolby improvement 
was shown. Stereo positioning seemed very satis
factory.
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Fuji FX2, originally specified by Rote!, did not 
perform well at all, and Maxell UDXLII, requiring 
bias to be set quite a long way down for a flat 
response, gave poor MOLs but a reasonable HF 
saturation performance, and frankly was dis
appointing no other pseudo-chrome retrieved this 
deck. At best, distortion was quite reasonable at 
intermediate levels, but this deck just could not 
record high levels without considerable distress, 
although if record levels are watched carefully and 
held down, the sound quality was good. Overall 
responses on UDXLll were reasonably good, and 
weighted noise was average.

With bias set at normal centre, all metal tapes 
were dull at HE. Maxell metal further required the 
bias to be set at minimum, at which point the 
frequency response was still down 3dB at lOkHz 
on the right channel when Dolby processed, but the 
sound quality was good. 333Hz MOLs were very 
mediocre for meETS although HF saturation measure
ments were excellent This machine could give a 
very good sound quality on metal, but once more 
the deck just could not take very high levels, so 
recording levels had to be kept down somewhat 
which surely counteracts the theoretical benefit of 
metal tape.

Whilst the wow and flutter measurements were 
not very good, they were passable. Strangely, the 
wow was only marginally criticised subjectively on 
the test programme, and it was actually quite slow, 
and flutter and judder were inaudible. Speed was 
quite accurately set and spooling time was just 
slightly on the slow side. All torque measurements 
were satisfactory but erasure was very poor on 
metal, averaging around -60dB (most machines 
being around lOdB better).

This deck was able to produce some very good 
overall quality on Maxell UDXLI, but its perfor
mances on pseudo-chrome and metal were rather 
poor. The machine is not really metal capable in 
the true sense, as the metal position is obviously an 
afterthought and, therefore, highly compromised 
Furthermore, since the bias preset had to be set 
almost invariably well below normal centre, and 
even at minimum for metal, presets within the 
machine were obviously rather inappropriately set 
up (see Note). This machine is quite good value 
for money but cannot receive a recommendation, 
since it was necessary to use an expensive ferric 
tape to get a good performance; in our opinion 
normal centre bias should have been preset for a 
medium priced tape.
Note Rote! have informed us that the review 
sample was from pre-production, and that all 
machines delivered to the shops will have more 
suitable bias settings, to take account of the 
criticisms made.

GENERAL DATA
Replay azimuth deviation from average...................... ........................... -21°
Mike input sensitivity/clipping................................................  595uV/47.5mV
Line input sensitivity/clipping....................................................3O.8mV/>IOV
Replay response ferric 63Hz av UR..................................................—2.9dB
Worst audible replay hum component.................................. —61dB (I50Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................—57.8d.B
Dolby improvement .. ... 10.2dB
Replay noise chrome position CCIR/ARM weighted(Dolbyout)... —61.3dB
Dolby improvement..................................................................................10.0dB
Replay amp clipping ref DL  ................................................................15.9dB
Max replay level for DL....................   570mV
Wow and flutter average (peak weighted DIN)................................0.162%
Speed average..............................................................................................+0.2%
Meters under-read.......................................................................... 6dB on 64ms
Overall 10kHz sat ferric UR ref DL........................................ —6.8/-6.7dB
Overall distortionferricURfor5% dist@ 333HzrefDL........+6.6/+6.7dB
Overall 10kHz sat chrome position UR ref DL.................... —6.2/-6.4dB
OveralldistchromepositionURfor5% dist@ 333HzrefDL... +3.O/+3.1dB
Overall 10kHz sat metal UR refDL......................................+0.3/--0.1dB
Overall distortion metal UR for 5% dist@ 333Hz refDL........+4.8/+5.1 dB
Overall noise ferric URDolbyout(CCIR/ARM) refDL ... -49.3/-49.5dB
Dolby improvement....................................................................................9.9dB
Overall noise chromeURDolby out(CCIR/ARM)refDL ... -51.3/-53.OdB
Dolby improvement..................................................................................10.OdB
Overall noise metal URDolby out(CCIR/ARM) refDL ... -51.7/-51.8dB
Dolby improvement.................................................................................. 9.9dB
Line input noise floor ref 160mV/DL (CCIR/ARM)....................—81.5dB
Spooling lime (C90)................................................................................ 2m l 4s
Dynamic range ferric/chrome/metal .. ............................... 66.0/65.2/67.l dB
Noise reduction system................................................................................Dolbylapes- used..........................Maxell UDXLI; Maxell UDXLII: Maxell MX
Typical retail price...................... .’.. ................... £95

Overall frequency responses (-23dB, Dolby in)
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Ratei RD1010
Rotel Hi-Fi Ltd., 2-4 Erica Road, Stacey Bushes, Milton Keynes, Bucks. Tel (0908) 317707

The Rote! RD1O1O is a medium priced three-head 
deck which allows off-tape monitoring. It has a 
metal case with phono line in/out sockets on the 
rear panel, and an attached two-core mains lead 
The front panel has four push buttons for selecting 
ferric, ferrichrome, pseudo-chrome and metal 
tapes, complemented by a centre-indented rotary 
ganged preset for bias. Other push buttons select 
source/tape, Dolby on/off, MPX on/off and 
record mute (spring loaded). A slide switch selects 
remote start in play or record functions, which 
actuate when mains is fed through. The micro
switch deck functions are operated by depressing 
rather strange spring-loaded push buttons hinged 
at the top, and while these were preferred to piano 
keys etc., we did not like them much However, it 
was possible to—transfer from play to record and 
into wind and back again, and the pause control 
stopped and restarted the play/record modes. The 
split concentric record gain control was rather 
stiffiy friction-locked, making it difficult to adjust 
channels independently. A ganged stereo replay 
gain control was fitted, and this also controlled 
headphone levels; these provided inadequate volume 
for high impedance models but were satisfactory 
for low impedance phones and had a just adequate 
clipping margin. We find it a little irritating that the 
electronics took about 1.5 seconds to warm up 
every time record or play was selected The tape 

counter facility also has memory operation, with 
three buttons switching memory on, repeat and 
auto rewind modes. Two rows of 15 LEDs per 
channel are provided for record level indications; 
these read long transients reasonably accurately 
but hopelessly under-read short ones, which is 
surprising.

The M" jack mike iaputs were very insensitive, 
and the clipping margin was only adequate. The 
line inputs were quite sensitive, had no clipping 
problem, and input noise was minimal. Replay 
azimuth was accurately set and head heights and 
guide positions very satisfactory. Replay hum 
measurements were only fair, but replay hiss levels 
all measured about average. Replay amplifier 
distortion measured satisfactorily, with an ex
cellent clipping margin.

Maxell UDXLI was again eventually chosen 
after trying many different ferric tapes at Rotel's 
request, and 333Hz MOL measurements were 
amazingly good, although HF saturation was only 
average, and should have been better on a three- 
head deck. With bias at the position marked 1 the 
frequency response was quite flat overall to around 
12.5 kHz. The panel thought the sound quality was 
robust and generally very good, and although some 
HF compression was noted on brass and applause 
etc., this was not realty serious. Overall weighted 
noise measurements were marginally better than
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average and showed a good Dolby improvement 
Headstape contact was only just adequate, for the 
odd dropout was audible, and pink noise moved very 
slightly.

Maxell UDXLII gave reasonably good 333Hz 
MOLs, but again HF compression was rather poor 
for a three-head deck; the panel noticed this in the 
programme, though again it was not too serious. 
MF distortion was just slightly better than average, 
so pseudo-chrome tape worked quite well on this 
deck. The overall response charts were quite 
reasonable, but strangely the bias preset had to be 
at +3.5 on the scale for a flat response. Overall 
noise measured very well.

Maxell metal should give very high 333Hz MOLs 
but, as measured, they were only fair; nevertheless, 
they were much better than on many two head 
decks. However bias had to be at -5 for a flat 
response, and the panel thought distortion was 
only reasonably good. Overall weighted noise was 
only average throughout Fuji metal also per
formed very well, giving figures surprisingly close 
to those for Maxell (the Maxell product should 
have had better MOLs). All tape types showed a 
clear LF boost of around 2.5 dB, and this was noted 
by the panel on parts of the programme. Varying 
the bias control on metal tapes made only a 
marginal difference, although this control was 
useful for other tape types (and is easy to adjust on a 
three head deck).

Wow and flutter measured wel4 although just 
occasionally very slight flutter was noticed in the 
test programme. Speed averaged I% slow which 
could be slightly irritating for those with perfect 
pitch. Spooling time was about average. Play 
torque was only marginally high but spooling 
torque was very much higher than norma4 and this 
might introduce problems with some makes of 
cassette tapes. Erasure, even on meta4 was 
excellent

It is basically the poorer than average HF 
saturation performance of this deck compared with 
other three head models that rather lets the 
machine down. Since we reckon that one can set 
the bias preset by ear and without an oscillator, the 
fact that it may have to be a long way from centre 
should not be too concerning. Not a recommen
dation, but worth considering, for it offers good 
facilities for the money.

GENERAL DATAReplay azimuth deviation from average.......................... +18°Mike input sensitivity/clipping......................... A59uVf32.1mVLine input sensitivity/clipping........ ................ . 61.5mV/>10VReplay response ferric 63Hz av UR...........................— L4dBWorst audible replay hum component.................. -59dB (ISOHz)-Replay noise ferric CCIR/ARM weighted (Dolby out).........—57.7dBDolby improvement.............................................9.6dBReplay noise chrome position CCIR/ARM weighted (Dolby out} ... —6l ,3dBDolby improvement................. .................... .....9.4dBReplay amp clipping ref DL.. ....... ...................... +16.5dBMax replay level for DL...................................... 540mVWow and flutter average (peak weighted DIN) ................ 0.110%Speed average................................................. —1.0%Meters under-read..................... ........ 15.5dB on 8msOverall 10kHz sat ferric UR ref DL..................... —8.0/—8.0dBOverall distortion ferricURfor5% dist@ 333Hz refDL.... +8.6/+8.5dBOverall 10^z sat chrome position UR ref DL.......... —8.5/—8.8dBOverall distchrome position URfor5% dist@ 333Hz rcfDL... +6.7/+6.4dBOverall 10kHz sat metal l/R ref DL.................... -1.6/-1.2dBOverall distortion metalURfor5% dist@ 333Hz refDL.... +5.O/+5.8dBOverall noise ferric URDolby out(CClR/ARM) refDL ... —50.5/—50..>dBDolby improvement.............................................9.6dBOverall noise chrome UR Dolby out(CCIR/ARM) refDL... -54. l /^54.2dBDolby improvement.............................................9.3dBOverall noise metal UR Dolby out(CCIR/ARM) refDL... —52.l/—52.2dBDolby improvement.............................................9.3dBLine input noise floor ref 160mV/DL (CCIR/ARM)...........—78.4dBSpooling time (C90).......................................... 2 m 06 sDynamic range ferric/chrome/metal.................. 68.2/69.O/68.4dBNoise reduction system.......................................... DolbyTapes used.............Maxell UDXLI Maxell UDXLll; Maxell MXTypical retail price.. ... . ...... . . ...£1185

Maxell MX

Maxell UDXLI

Overall frequency responses (-23dB, Dolby in)
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This inexpensive new Sony slimline front-loader 
has both a captive two-core mains lead and twin 
•one metre line in and out leads fitted with phono 
plugs; the mains lead itself was fairly short but an 
extension was actually supplied which could be 
useful. Deck functions are operated by stiffer than 
usual piano keys, allowing transfer from play into 
wind and back, and also dropping into record, the 
pause control stopping and restarting play/record 
functions. Front panel switches select ferric, 
pseudo-chrome, ferrichrome and metal tapes (sen
sibly also labelled I, II, III, & IV, to the new IEC 
recommendations), Dolby on/off, and line input/mike 
select, MPX filtering being permanently in circuit 
A rotary friction-locked split concentric record 
level control was easy to use, but no replay gain 
control was provided A stereo W' jack socket 
provides insufficient volume for higher impedance 
headphones, but low impedance models were 
about right and had an adequate clipping margin. 
Twelve LEDs per channel are provided for 
metering, but the first one is always on. These 
meters read even the shortest transients incredibly 
accurately, and must be strongly commended for 
this.

The 14" mono jack mike inputs had reasonable 
sensitivity, but the clipping margin, although 
acceptable, was not too good, and you must not put 
higher impedance mikes too close to sound sources. 

The line inputs were slightly more sensitive than 
average, no clipping problem was experienced, and 
I must particularly commend the superb low noise 
input circuitry here, which shows a very significant 
improvement for Sony. Replay azimuth was not 
too well set, the main head height was slightly in 
error, and the tape guides were also slightly low.

A slight breakthrough of 150Hz hum was noted 
on both left and right replay, and this was 
confirmed in the lab. Replay amplifier hiss levels 
were good throughout and showed the correct 
Dolby improvement, while replay amplifier clipping 
and distortion performances both measured ex
tremely well

Sony AHF was chosen for the ferric position, 
but we did note a slight positive Dolby calibration 
error, although the pen charts were reasonably flat 
and the responses actually sounded flat to the 
panel. The 333 Hz MOLs were very high, but HF 
saturation was poorer than we might have expected 
However, the panel did not find it too marked and 
indeed commented frequently that the sound 
quality was very robust and much liked, while HF 
compression on brass etc. received only mild 
criticism The quality at best received some praise, 
and was thought pleasingly good for a budget 
machine, but overall weighted noise measurements 
were only average and slight 'fuffing' was noted on 
piano (Sony apparently use their own version of 
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the Dolby circuitry).
Sony CD Alpha pseudo-chrome was frankly a 

little disappointing, since MOLs were not as high 
as they should have been and yet HF compression 
was also mildly criticised at times. This might well 
have been partly due to the rather muffied HF 
quality, the pen- charts confirming the average 
lOkHz responses being down by nearly 2dB. This 
is surprising since we considered the tape to be 
under-biased, so it is clearly under-equalised on 
record. Overall weighted noise measured well with 
a very good Dolby improvement The sound 
quality was distinctly better at lower levels.

Sony metal gave rather average 333Hz MOLs 
for a two-head deck, but the HF saturation 
performance was excellent Although the overall 
Dolby calibration was very precise, I suspect that 
there must have been some bias breakthrough into 
the Dolby record circuitry, since a pronounced 
response valley can be seen in the presence region, 
the panel finding the overall responses on several 
different metal tape types generally a little muffied 
We thought the distortion characteristics were 
quite reasonable throughout, but because we all 
expected better from the response, the quality 
received some criticism Overall noise measured 
and sounded at quite a low level, and stereo 
positioning was found very good throughout all the 
tests.

The wow and flutter measurement was only 
adequate, although in the subjective tests wow only 
received mild criticism on piano and organ, and if 
you are not too susceptible to its effects, you 
should not be too concerned Speed was only 
marginally fast and spooling time about average. 
Play/record torque was just slightly on the low 
side, but other torque measurements were satis
factory. Erasure, even on metal tape, was very 
good.

This budget deck has many good points about it, 
with very low input noise and good clipping 
margins (other than on the mike input), plus a very 
acceptable quality at best Considering its price, it 
is only fair to recommend it as just within the best 
buy category, although amongst lower price models 
one does find slightly greater variation between 
samples than in expensive machines. If Sony had 
paid closer attention to ali^ghent, this could have 
been a firmer best buy, and this deck most certainly 
shows general improvements at the budget end 
compared with earlier models.

GENERAL DATAReplay azimuth deviation from average..........   57Mike input sensitivity/clipping .. .... , =. , . .... 242uV/20.2mVLine input sensitivity/clipping.. ■ • • • .. 82.3mV/> IOVReplay response ferric 63 Hz av UR...........................—0.6dBWorst audible replay hum component.................. —57dB (150Hz)Replay noise ferric CCIR/ARM weighted (Dolby out.)........ —58.5dBDolby improvement............................................10.2dBReplay noise chrome position CCIR/ARM weighted (Dolby out.) .. —62.1dB Dolby improvement........... .............. ........ . 9.6dBReplay amp clipping ref DL...................... ......... +15.3dBMax replay level for DL......................................  660mVWow and flutter average (peak weighted DIN)...  . .. 0.158%Speed average.. ... +0-6%Meters under-read.....................  . - OdB on 8msOverall 10kHz sat ferric UR ref DL..................... —8.5/—8.2dBOverall distortion ferricURfor5% dist@ 333Hz refDL +7.6/+7.7dB Overall !0kHz sat chrome position UR ref DL.......... — 6.8/— 7.2dBOveralldistchromeposition URfor5% dist@ 333Hz refDL... +4.9/+5.1dB Overall JOkHz sat metal UR ref DL................ . ..R/-0.2dBOverall distortion metal URfor5% dist@ 333Hz refDL +5.8/+S.6dB Overall noise ferric URDolbyout(CCIR/ARM) refDL ... -49.7/—49.9dB Dolby improvement........................................... WAdBOver-all noise chrome UR Dolbyout(CCIR/ARM) refDL . . —53.4/—53.3dBDolby improvement........................................... 10.3dBOverall noise metal UR Dolby out(CCIR/ARM)refDL .. —52.6/—52.6dB Dolby improvement................................ ........... I 0.4dBLine input noise floor ref 160mV/DL (CCIR/ARM).......... —82.0dBSpooling time (C90)......................... .......... 2m 01sDynamic range ferric/chrome/metal  ................. 66.9/68.6/69.7dBNoise reduction system.....................         DolbyTaws used.......................Sony AHF- Sony COa^ Sony MetallicTypical retail price.. ........... ................. ".£95

Overall frequency responses (-23dB, Dolby in)
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Sony TCK61
Sony UK Ltd., 134 Regent Street, London Wl. Tel 01-439 3874

The Sony TC K61 is a metal-encased front-loader 
with microswitch operation allowing the usual 
transfers between functions, a pause control stopp
ing and restarting play and record. A remote timer 
switch allows play or record to be selected when 
mains is switched through. Phono line in/ out 
sockets are complemented by a 5-pole DIN and a 
long two-core mains lead is attached A rotary 
switch selects ferric, pseudo-chrome, ferrichrome 
and metal (also numbered I, II, III, IV), with a 
separate switch selecting low and high biases for 
ferric. Another rotary switch selects Dolby on/ off 
with or without MPX filtering, a five position 
switch selects replay gains from flat out to -24dB 
(steps -24, —12, -6, —3 and OdB), and a press 
button selects mike/DIN or line inputs. The 
stereo headphone socket delivers plenty of volume 
into all impedances of headphones, and is con
trolled by the replay gain switch. The record level 
control is a split rotary type with friction-locking 
between channels, and the large size was found 
quite convenient, switches select auto or manual 
return of the LED type peak reading level in
dicators (13 per channel), which read even short 
transients very accurately. A push button is 
provided to mute the record amplifier when held 
depressed: when immediately released it allows 
four seconds of recorded silence and then record 
pause is automatically selected; a longer muting 
time is obtained by holding the button down Or the 
130

additional period required above four seconds. The 
memory counter allows rewind into play at the 
chosen memory point if memory is switched on 
(error in instruction book here), and a remote 
control socket is provided on the front panel.

The W" mono jack mike inputs have only just 
enough sensitivity, but a reasonable clipping 
margin. The DIN input has its replay pins muted 
on record to DIN specification, and no input noise 
degradation was noted, which is commendable. 
The line inputs have average sensitivity, no 
clipping problems, and their input noise was 
minimal.

Replay azimuth was reasonably accurately set, 
and the replay head height was very precisely set, 
although the tape guide was a little low. The replay 
amplifier hum levels all measured quite well, but 
the left track showed slight motor breakthrough at 
a very low level indeed, which probably won't 
cause trouble. Weighted replay hiss levels all 
measured very well although Dolby improvement 
was marginally less than average. All replay 
amplifier clipping and distortion measurements 
were very good indeed, the output attenuator 
working ahead of the output amp.

Sony AHF ferric produced a response which 
was marginally up at 1OkHz but falling noticeably 
above this point, the listening panel noted this, but 
found the response generally quite smooth on 
almost the entire programme. LF and MF distor



tion characteristics sounded decidedly better than 
usuaL giving a very robust sound quality through
out, although HF compression was just average, 
receiving mild criticism. Stereo positioning was 
very good, the sound quality at best receiving mild 
praise for ferric. Overall noise measured average, 
but with marginally less than usual Dolby im
provement Slight 'fuffing' was noted on the piano 
track.

CD Alpha pseudo-chrome gave very flat re
sponses indeed, both subjectively and in the lab, 
receiving much praise from the panel. However, 
the 333Hz MOL measurements were only fair, 
and the panel felt that the deck could not take a 
very high level with this tape, although at best 
(when not too loud) the quality was very good. 
Overall weighted noise was reasonable through
out, with a Dolby improvement just below average.

The panel found that Sony metal seemed to 
produce a rather muffled sound quality, and the 
negative 0.9dB Dolby error obviously contributed 
to this; in addition HF was noticeably down in the 
lab pen charts. The MOL measurements were not 
too good for metal although the HF saturation 
performance was almost too good, so it seems clear 
that Sony metal was both under-biased and under
equalised Distortion was noted slightly through
out at middle frequencies, and the double bass 
track was barely above the average for ferric, let 
alone metal. Weighted noise was only fairly good 
on metal.

Although the wow and flutter measurements 
showed that it was very good indeed, the odd 
judder was heard on the organ and the piano tracks, 
but this was not really disturbing. Speed was 
marginally slow and spooling time average. All 
torque measurements were normaL and erasure 
excellent

At its best, we liked this machine very much. But 
although the deck is metal capable, the metal 
position did not really show the advantage it should 
have done, and Sony's setting up was clearly in 
error (but actually consistent on both tracks). If 
you require all the facilities that this machine 
offers, and are prepared to try alternative metal 
tapes such as TDK or Maxell (these might give a 
better HF response on this deck), then clearly this 
model is worth investigating. But it does not quite 
merit recommendation.

GENERAL DATA
Replay azimuth deviation from average...................................................-33°
Mike input sensitivity/clipping.............................................., 277uV/32.8mV
Line input sensitivity/clipping......................................................94mVJ> IOV
Replay response ferric 63 Hz av UR................................................. +o.6dB
Worst audible replay hum component..................................-63dB (150Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................-59.5dB 
Dolby improvement.....................................................................................9.4dB
Replay noise chrome position CCIR/ARM weighted(Dolby out). . -63.6dB 
Dolby improvement.................................................................................... 9.1dB
.Replay amp clipping ref DL..........    +18.2dB
Max replay level for DL....................................................................... 615 mV
Wow and flutter average (peak weighted DIN)................................0.084%
Speed average. ................................................................................... -0.5%
Meters under-read........................................................................... 2dB on 8ms
Overall !O^z sat ferric UR ref DL....................................... -7.5/-7.0dB
Overall distortion ferric UR for 5% dist@ 333HzrefDL.........+7.l/+7.OdB
Overall !OkHz sat chrome position UR ref DL....................-4..9/-5.2dB 
Overall distchrome position UR for5% dist@ 333Hz refDL .. +4.6/+3.8dB 
Overall 10kHz sat metal UR ref DL.......................................+l.9/+l.2dB
Overall distortion metal UR for 5% dist@ 333Hz refDL +5.0/+4.6dB 
Overall noise ferric URDolby out(CCIR/ARM) refDL ... -49.4/-50.ldB 
Dolby improvement...................................................................................9.4dB
Overall noise chrome URDolbyout(CCIRJ ARM) refDL ... -52.6/-53.6dB 
Dolby improvement...................................................................................9.4dB
Overall noise metal URDolby out(CCIR/ARM) refDL . . -51.8/-52.7dB 
Dolby improvement . . 9.4dB
Line input noise floor ref I60mV/DL (CCIR/ARM)....................-75.9dB
Spooling time (C90)............................................... ......................... .. . Im 56s
Dynamic range ferric/chrome/metal..................................66.3/66.7/67,0dB
Noise reduction system................................. .................._••■•• Dolby
Tapes used..........................................Sony ARF; "S"oriy CDa; Sony Metallic
Typical retail price..................................................... ................... £155

Sony AHF

Sony CDa (alpha)

Sony Metal
Overall frequency responses (-23dB, Dolby in)
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Whilst the TC K81 has virtually identical micro
switch operated deck functions as the TCK6J (see 
also K61 review), this is a three-head deck 
allowing off-tape monitoring, and also has Dolby 
calibration with level and record bias presets, 
which allow many different tape types to be 
accommodated Four positions of equalisation and 
bias on separate switches allow excellent flexi
bility. Additional slide switches operate Dolby 
on/ off with or without MPX filter and remote start 
facilities; memory functions are the same as those 
fitted to the TC K61. The replay gain 5-position 
switched attenuator also governs headphone levels, 
a \4" stereo jack providing ample volume for all 
types. A small vertical key switch selects source/ tape, 
and a three position rotary selects calibration of 
bias and rec. cal. The bias control is on a ganged 
rotary with a centre indent/ rec. cal. is on two 
separate pre-sets for L and R channels. A large 
friction-locked rotary control is provided for record 
level setting, metering being accomplished by two 
rows of 16 LEDs, reading transients virtually 
perfectly which is most commendable. A single 
pair of phono inputs are provided on the rear, but 
separate fixed and variable line output phonos are 
fitted, which may be found useful. The appearance 
and ergonomics are both very good indeed through
out, and we very much liked using this machine. A 
Sony remote control socket is mounted on the front 
panel.
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\4" mono jack microphone sockets had barely 
adequate sensitivity, and the clipping margin was 
just adequate. The line inputs had just average 
sensitivity with no clipping problem, and input 
noise was quite low.

Replay azimuth was fairly accurately set and 
whilst our jig showed all of the tape guides were 
correctly set, the replay head height was mar
ginally in error. Replay amplifier hum measured 
adequately, and no hum was actually noted 
subjectively. Replay hiss measurements were all 
very good, though the Dolby improvement was 
only just within reasonable tolerances. The replay 
amplifier clipping margin was excellent, and the 
distortion measurements good. The replay ampli
fier responses all seemed about 1 dB down from the 
presence region upwards.

Sony AHF ferric gave an extremely good 
overall sound quality but only up to fairly loud 
levels, the MOL and HF saturation performance 
not being quite as good as it should have been, 
and must be considered only reasonable for a 
three-head deck. When we tried Maxell XLIS it 
was generally slightly better, but bias had to be 
lifted for a flat response, and HF compression was 
still noted It seems that too much record equalisa
tion is built in, thus requiring too high a bias to 
offset it, and the HF saturation performance is also 
compromised a little by the replay response error. 
Overall noise was better than average, although the



Dolby improvement was slightly less than average, with slight 'fuffing' being noted on piano. Responses seemed slightly down at HF when aligned using the internal procedure, as the pen charts confirm.
CD . Alpha pseudo-chrome gave quite a flat overall response subjectively, but the lab charts again showed a slight fall at HF. The overall sound quality at best was well liked, the Ravel sounding very much like the master tape, but HF was criticised occasionally, and the lab measurements confirm this is the Achilles heel. Overall weighted noise measurements were quite reasonable throughoutSony metal gave very good measurements overall with good MOLs and HF saturation figures. But whilst the subjective quality was very good at its best, there was something in the sound quality that received occasional criticism that we could not pin down; comments of occasional 'fizziness' and traces of MF 'forwardness' were noted. Overall noise measurements were good. It would seem that the internal calibrations for user-operation were not quite correct, leading to user-maladjustment; because performance always seemed better if we adjusted it using external metering (or indeed by ear!)Wow and flutter measured very well in the lab, and none was heard in the subjective tests. Speed was amazingly accurate and spooling time was average. All torque measurements were normal and erasure was excellent even on metal.Although this machine is fairly expensive, it has some excellent facilities. I am a little concerned that perhaps the review sample's combination record and playback head assembly is not quite as good as it should have been, and I have a hunch that the majority of samples will actually be very good, for the quality at best was excellent. We all wanted this machine to be a best buy since it was so good ergonomically, but because of the alignment problems, it receives just a recommendation and is very definitely worth considering. It is clearly very well designed indeed, but perhaps quality control has slipped a bit at Sony in the last year, for I was so keen on its predecessor.

GENERAL DATA 
Replay azimuth deviation from average . ............................. +24°
Mike input sensitivity/clipping...................................................  330uV/36mV
Line input sensitivity/clipping................................................ 9O.5mV/>IOV
Replay response ferric 63Hz av UR .. ................. ................-O.2d.B
Worst audible replay hum component..................................-60dB (150Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................-58.2dB 
Dolby improvement.................................................................................... 9.5dB
Replay noise chrome position CCIR/ARM weighted(Dolbyout)... -62.2dB 
Dolby improvement........................................................... ....................9.1dB
Replay amp clipping ref DL................................................................. 17.4dB
Max replay level for DL................................................... . 638mV
Wow and flutter average (peak weighted DIN)................................0.091%
Speed average. ................................................... ................................. --).1%
Meters under-read..................................... ........ ............... .... OdB on 8ms
Overall lOkHz sat ferric UR ref DL....................................... -9.4/—8.4dB
Overall distortion ferric UR for 5% dist @ 333 Hz refDL........+6.6/+6.6dB
Overall lOkHz sat chrome position UR ref DL....................-7.8/—6.4dB
Overall distchrome position UR for5% dist@ 333Hz refDL... +5.5/+6.8dB 
Overall lOkHz sat metal UR ref DL..................................... — l.8/--).5dB
Overall distortion metal UR for5% dist@ 333Hz refDL +7.2/+8.2dB 
Overall noise ferric URDolby out(CCIR/ ARM) refDL ... -50.tf-49.SdB 
Dolby improvement............................................................... ................... 9.3dB
Overall noise chrome URDolby out(CC!R/ARM)refDL... —54.2/—53.2dB 
Dolby improvement...................................................................................9.3dB
Overall noise metal UR Dolby out(CCIR/ARM) refDL ... -53.5/-52.4dB 
Dolby improvement........................................................... ................. ,.. 9.3dB
Line input noise floor ref 160mV/DL (CCIR/ARM):..................-77.0dB
Spooling time (C90).............................. Im 55s
Dynamic range ferric/chrome/metal................................. 65.2/69.2/71.0dB
Noise reduction system....................................... ■ —.............. .Dolby
Tapes used......................................... Sony AHF; Sony CDa; Sony Metallic
Typical retail price........................................................................................£280

Sony AHF

20 Hz 50 100 200 500 1k 2k 5k 10k 20k

Sony CDa (alpha)

I ; ; ; hI ; I Uli??, ; I UI H;;. j
20 Hz 50 100 200 ' 500 1k 2k 5k 10k 20k

Sony Metal
Overall frequency responses ( -23dB, Dolby in)
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Tandberg TCD 420A
Tandberg UK Ltd, 81 Kirkstall Road, Leeds LS3 IHR. Tel (0532) 774844

As with virtually all Tandberg decks, this is a top-
loader which can be used as a front-loader. Housed 
in a plastic case with a metal base plate, line in/out 
sockets and a 5-pole DIN are on the back panel 
together with an attached two core mains lead The 
deck functions operate with robust keys which 
allow neat transfer from play into wind and back 
again but not dropping into record; a pause 
control stops and restarts play/record For re
cording one must only press the record and pause 
buttons, but not play. Push buttons select Dolby 
on/off and ferric, pseudo-chrome and metal equal
isation, while three position slide switches select 
any of three bias levels, and user presets are 
provided for these. Record input and playback 
levels are varied with smooth side by side faders 
for L and R channels, the replay ones also 
adjusting headphone levels with plenty of volume 
available for all types. The dual capstan transport 
mechanism is on the right hand side and opens 
along its right hand edge, and a MPX filter in/ out 
switch is situated on the back panel. The two 
record level meters have some HF boost applied in 
the record mode, but transients under-read almost 
as much as normal VUs would, which is poor. 
Dolby level actually read back at+I .5dB although 
the logo was at -3 dB, and the metal tape scaling 
was very different, which was confusing. The M" 
jack socket mike inputs were extremely sensitive, 
but the clipping margin was poor, so only fairly 

low impedance and low output mikes should be 
used. The DIN input worked well with no noise 
degradation whatsoever, although replay pins were 
live during recording (not to DIN specification). 
The line inputs were quite sensitive but clipped at 
around 4.5 volts, the actual clipping point being 
slightly indeterminate. The input noise measure
ment was only adequate, and we would expect 
better these days.

The replay azimuth was set extremely accurately 
and head and tape guide heights were quite 
accurately set, although the head was slightly too 
far back.

Replay hum measurements were only just ade
quate and some hum was noticed which measured 
fairly poorly and was introduced by the recording 
amplifier. Replay hiss levels were about average, 
with a reasonable Dolby improvement Output 
levels are slightly higher than usual, the replay 
amplifier clipping margin quite good. Replay 
amplifier distortion measurements were satis
factory. The first sample broke down after the 
replay tests had been completed, so all lab tests are 
based on a second sample.

When Maxell UDXLI was biased for a flat 
response, it gave a noticeable Dolby error in the 
charts and also indicated an HF boost when Dolby 
processing was in. The 333Hz MOLs were 
amazingly good but HF saturation rather poor for 
this tape, so there was clearly excessive equalisation 

134



somewhere, requiring a high bias to offset it This 
machine incorporates the Tandberg Dyneq system, 
and this could also contribute to poor HF satura
tion measurements (see Technical Introduction). 
However, the sound quality was reasonably smooth, 
and distortion at intermediate levels very low; at 
high levels some criticism was raised, particularly 
of intermodulation on organ, while surprisingly 
HF distortion was only average. Overall noise 
measurements were not too good, being about 2dB 
worse than average, although Dolby gave its usual 
improvement Stereo imaging was extremely good 
throughout

Maxell .UDXLII pseudo-chrome gave only 
average MOLs and saturation measurements, and 
the panel complained about bad LF distortion on 
double bass and organ. Other than this though, the 
sound quality was well liked throughout, although 
background noise was slightly worse than average. 
The overall response was reasonably flat and 
received commendation by the panel.

Fuji metal had a slight negative Dolby error, and 
pen charts revealed a presence droop on the right 
channel but a slight HF rise. 333 Hz mOl 
measurements were rather poor but HF saturation 
measurement. were ridiculously good, showing 
that too little equalisation is provided and thus bias 
was too low. The panel thought that LF and MF 
distortion was considerably worse than usual for 
metal, although the HF end was remarkably clean. 
Overall noise measurements were rather poor, but 
the recorded hum possibly affected all these 
figures.

The first sample had a rather poor measured 
wow performance and both wow and flutter were 
noted by the panel, but the second sample was 
better, and the figures were fairly good Speed was 
marginally slow but spooling time incredibly fast 
(averaging nine feet per second!) Play torque was 
average but wind torque rather high. Erasure on 
metal tape was rather poor, averaging 61 dB.

Since the first deck broke down during testing, 
and the second deck had serious hum problems, 
gave Dolby errors on all tapes, and had some 
strange alignment, we were not at all happy with this 
model. There are some improvements over the 
older TCD 320, which was once a recommen
dation; but too many points are worse. It seems to 
us that insufficient time was spent thoroughly 
testing and developing a prototype, and there was 
obviously too much haste in marketing a new 
product which just cannot be recommended on the 
evidence here. We are particularly sorry about 
this, for there are some good design points, and the 
ergonomics were reasonably liked if rather unusual. 
It could be surmised that a third sample might be 
better, but this will have to wait for another edition!

GENERAL DATA
Replay azimuth deviation from average..................... ............................... —3°
Mike input sensitivity/clipping... ................. . 65uV/lO.9mV
Line input sensitivity/clipping..................................................... 79mV/4.65V
Replay response ferric 63 Hz av UR .. ... —0.2dB
Worst audible replay hum component .... (overall, via tape) —49dB( 150Hz}
Replay noise ferric CCIR/ARM weighted (Dolby out)................—57.5dB
Dolby improvement................................................................................. lO.ldB
Replay noise chrome position CCIR/AR.M weighted(Dolbyout) .. —59.9dB 
Dolby improvement.................  ........ . ..................................... lO.OdB
Replay amp clipping ref DL.. ......................... ....> + I l^9dB
Max replay level for DL...........................................................................l.07V
Wow and flutter average (peak weighted DIN)............................... 0.126%
Speed average.. ........ .................. ................................... .......... --0.5%
Meters under-read............................................................. ........4dB on 64ms
Overall lOkHz sat ferric lJR ref DL............. ..................-8.0/-9.0dB
OveraJldistortionferricUR for5% dist@ 333HzrefDL +8.7/+8.3dB
Overall !OkHz sat chrome position UR ref DL.................... —7.0/—8.0dB
Overall distchrome position UR for5% dist@ 333Hz refDL... +5.3/+5.3dB
Overall lOkHz sat metal UR ref DL......................................+I.9/--0.5d8
Overall distortion metalUR for5% dist@ 333Hz refDL +4.7/+5.8dB 
Overall noise ferricURDolby out(CCIR/ARM) refDL ... -47.3/-48.3dB 
Dolby impiovement...................................................................................9.7d8
Overall noise chrome UR Dolby out(CCIR/AR.M) refDL . ..-5 l.1/-52.OdB
Dolby improvement.................................................................................9.6dB
Overall noise metalUR Dolby out(CCIR/ARM) refDL ... -48.4/—50.6d8
Dolby improvement............................................. ...................... I0.5dB
Line input noise floor ref 160mV/DL (CCIR/ARM)....................-70.6dB 
Spooling time (C90).............................................................................. Orn 52s
Dynamic range ferric/chrome/metal  ............................. 65.0/66.4/66.3dB
Noise reduction system . . .......................................................................Dolby
Tapes used............................Maxell UDXLI; Maxell UDXLII: Fuji Metal
Typical retail price.  ............................... ................................... ................£260

Maxell UDXLII
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'Tandberg 440A
Tandberg (UK) ' Ltd, 81 Kirkstall Road, Leeds LS3 1 HR Tel (0532) 774844

While the 440A looks fairly similar to the older 
340A, the electronics have been redesigned 
throughout this three-head deck, which possesses 
some very fascinating features. The machine incor
porates Tandberg's new dyneq system which 
prevents high frequencies from being boosted on 
record to a greater degree than that which can be 
accommodated without noticeable distortion on 
the relevant tape types. (See section in Technical 
Introduction explaining this further.) The deck is a 
topeloader, encased in wood and plastic, and has a 
very neat but unusual appearance. The cassette 
compartment is behind a trap door, the cassette 
being inserted sideways; another trap door exposes 
record azimuth controls. Phono line in/out.sockets 
and a five-pole DIN socket are mounted on the rear 
panel, together with a MPX filter switch. Separate 
faders are provided for left and right record and 
replay levels. The meters are slightly equalised 
with HF boost and read peaks reasonably accur
ately, although very fast transients were not so well 
indicated. All the deck functions are micro-switch 
logic controlled allowing transfer between most, 
but not dropping in or out of record (a safety record 
button preventing accidental erasure). Pushbuttons 
select Dolby in/out, source tape monitoring and 
equalisation for ferric pseudo-chrome, or metal 
tapes; a three-position bias switch is also provided 
with user presets allowing separate adjustment of 
left and right on the three bias positions. Dolby can 
be inserted into replay only for dubbing purposes. 
Additional presets for record and replay calibra
tions and many other purposes are available on the 
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underside, but are intentionally unidentified to 
discourage use.

The microphone inputs on Yi-inch mono jack 
sockets offered excellent sensitivity for all pur
poses and with very low hiss, although the clipping 
margin was only just adequate. The DIN socket 
replay pins did not mute on record but no noise 
degradation was noted; the input impedance how
ever was rather high. The line inputs were quite 
sensitive, and slight input noise was noted, but no 
clipping problem was encountered. Headphones 
(Y-1-inch stereo jack for these) worked well and the 
gain was adjustable so that all types were usable 
with adequate volume.

Replay azimuth was extremely accurately set, 
and whilst replay hiss levels measured quite well, 
slight hum was measured which was just detected 
subjectively. The replay amplifier clipping margin 
was barely adequate for metal tapes with the replay 
gain flat out, but if this was reduced, the margin 
was good, although distortion above +9dB was 
rather higher than it should have been; distortion at 
+6dB however was commendably low. Maxell 
UDXLI gave very flat pen charts indeed, at least to 
l 8kHz, but a slight bass 'woodle' was noted at 
50Hz. A slight HF rise was apparent with Dolby in 
but this was not noticed subjectively, comments on 
response being extremely favourable throughout. 
Not only was distortion subjectively minimal, but 
praise was continually given for the superb sound 
quality, and only the strongest EHF transients 
were audibly reduced by the dyneq limiter. Some
times parts of the programme were indistinguish



able from the quality of the master tape. Back
ground noise was average, and Dolby gave its 
normal improvement.

Maxell UDXLII also gave a virtually flat chart, 
without Dolby, but a slight presence bump was 
noticed with Dolby. The dyneq system had slightly 
more effect at EHF which was noticed on percus
sive transients and just slightly on sibilants. Once 
again the response sounded very flat, and distor
tion continually received very high praise, the 
sound throughout being remarkably clean and 
robust. Stability and stereo positioning were ex
cellent, no dropouts being ever noted.

Fuji metal again gave excellent pen charts with 
and without Dolby, and the overall distortion 
performance was very good indeed, although we 
have a slight reservation about the 333Hz MOL 
which was nevertheless very good. The entire 
programme reproduced with a quality that was 
almost identical to that of the master tape, which is 
praise indeed, distortion being rated continually as 
'superb'. Background noise on both UDXLII and 
Fuji metal measured at very low level and better 
than normal, with Dolby giving good improvement. 
Stability was considered better than on most other 
metal tapes and decks, and it was rated as only 
marginally below that of the best normal tapes.

The machine originally heard was a prototype, 
and slight wow was noted. But a second production 
sample gave no audible wow on programme at all, 
and the measurements were good. Speed was quite 
accurately set, and spooling is extremely fast (it 
slows down near the end to avoid any problems, 
which is commendable). Erase and crosstalk 
presented no problems at all.

This machine is definitely one of my favourites, 
the dyneq system works extremely well and allows 
astonishingly clean recordings to be made. The 
ergonomics were very much liked and the overall 
quality produced was amongst the best, and so I 
can give a firm recommendation, and the model may 
also be regarded as a best buy. I would like to see 
Tandberg gild the lily though by making a future 
improvement to the line input noise and the replay 
clipping performance. The machine does give a 
worthwhile improvement on metal tape, but did not 
quite extract the maximum performance possible 
from Fuji metal.
Update In the light of general improvements in 
standards, particularly in the handling of metal 
tapes, we have decided that recommendation 
rather than best buy status is now appropriate.

Tandberg 440A

GENERAL DATA
Replay azimuth deviation from average.
Mike input seas/clipping.........................
Line input sens/clipping........................

(revised and reprinted)

1 lOuV/17.SmV 
..64mV/> IOV

Worst audible replay hum component................................. -61dB (100 Hz)
Replay noise CCIR/ARM ferric/chrome/Dolby imp ... -57.5/-61.8/9.8dB
Replay amp clipping ref DL.....................................................................+13dB
Max replay level from DL........................ ................ ■ . .. l.2V
Wow and flutter average (peak wtg DIN)............................................0.11 %
Speed average . ............................................ -0.48%
Meters under-read......................................................................l.5dB on 64ms
Ferric DL dist 333Hz/5% point...........................................0.39%/+6.5dB
Chrome DL dist 333Hz/5% point..........................................0.87%/+6.3dB
Metal DL dist 333Hz/5% point..............................................0.89%/+6.6dB
Overall lOkHz resp ref 333Hz Dolby out 

ferric/FeCr/chrome/metal   ............................................. .. 0/—/0/0dB
Overall noise ferric CCIR/ARM/Dolby imp..............................-49.8/IOdB

chrome CCIR/ARM/Dolby imp........................-54.3/9.5dB
metal CCIR/ARM/Dolby imp.......................... .-53.5/9.5dB

Line input noise flgir ref 160mV, DL............................................-66.25dB
Spooling time C90 .. Im 10s
Dynamic range ferric/FeCr/chrome/metal......................66.3/—/70/69.8dB
Tapes used............................ Maxell UDXLI; Maxell UDXLII; Fuji Metal
Typical retail price ..........................£540 when reviewed, now approx £360

Maxell UDXLI

Ther^ frequency responses (Dolby in, -30gi ref DL)
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Teac CX400
Harman Audio UK Ltd., Mill Street, Slough, Berks. SL2 5DD. Tel (0753) 76911

This deck is a very reasonably priced three-head 
metal-encased front-loader, and is provided with 
just phono line in/outs on the rear and an attached 
two-core mains lead Switches select source/tape 
monitoring, three positions separately of bias and 
equalisation, for ferric, pseudo-chrome and metal 
tape types, and a memory stop facility. Push 
buttons operate record mute (spring loaded), mike 
or line switching, Dolby on/off(MPX not switch
able); metering peak hold/canceb auto and manual 
resetting and bright or dim lighting. A large split 
concentric rotary record level control is friction- 
locked, but it is fairly easy to adjust each channel 
separately. The ganged replay gain control also 
alters headphone levels, a W' stereo jack not 
providing quite enough volume for high impedance 
models but plenty for low impedance 'phones. All 
the deck functions operate mechanically with 
piano keys, allowing transfer from play into wind 
and back again though we felt that to do this 
repeatedly might be unwise. The pause control 
stopped and restarted play/record Two rows of 44 
LEDs are fitted for level monitoring but only 14 
actual levels are provided, since below OdB, three 
or five LEDs light up simultaneously; even short 
peaks were indicated very accurately indeed

The two W' mono jack mike inputs were a little 
insensitive, but had a good clipping margin. The 
line inputs had reasonable sensitivity, no clipping 

problem, and input noise measured very well. 
Replay azimuth was a little inaccurate, the replay 
head height was virtually correct though margin
ally too far forward, and the tape guides etc. were 
set very accurately. The replay amplifier clipping 
margin was excellent and distortion measured 
well. Replay hum measurements were only fair 
although hum did not disturb the listening panel at 
normal levels. Replay hiss levels were only 
average despite the fact that the replay equalise- 
tion was almost certainly in error in all positions 
(there was insufficient HF reproduced and also 
some overall HF saturation problems).

TDK OD was used for the ferric position, and 
whilst the 333Hz MOLs measured we!, HF 
saturation was really very poor, several dB worse 
than we would have expected for a three-head 
deck. We found that the bias levels seemed to 
increase with time (ie during an extended wann- 
up), and whilst response was subjectively slightly 
up initially, it flattened later. In the lab, the 
response charts were taken after quite a time, and 
show HF loss; HF saturation also measured worse 
than it had originally sounded At best the overall 
sound quality was solid and well liked, but the 
performance did change after a while unfor
tunately. Slight 'fuffing' was noted on piano, and 
some IM distortion in the organ track(presumably 
because of the HF compression, which at worst 
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was poor). Overall noise was only about average, 
and the suspected error of replay equalisation 
should have made it better than usual, although 
Dolby improvement was about average.

TDK SA pseudo-chrome again showed reason
able 333Hz MOLs and poor measured HF 
saturation. The panel thought that the response 
was very smooth with only a slight EHF loss, and 
distortion too was reasonable throughout (al
though it could have been better). In the lab 
however after a long warm-up, response charts 
again showed a noticeable loss at HF, and overall 
noise was again just average. We are very con
cerned indeed about the apparent change of overall 
responses with time, and feel that the manu
facturer should give this immediate attention

^WK metal produced some very good 333Hz 
MOL figures, and although the HF saturation 
performance was somewhat below par, it was 
certainly more than adequate and therefore not 
really a problem. A slight rythmical 'swishing' was 
noted in stereo positioning throughout the test, 
which suggests that the combination head had 
some stability problems with the tape. The overall 
response was audibly muffied throughout, re
sulting in considerable criticism by the panel and 
the pen charts do confirm this; note that by the time 
that metal tape was auditioried, the machine had 
already warmed up for a time. Overall noise 
measured around average for metal.

Wow and flutter measurements were very good 
indeed, but some wow was noted on TmK metal, 
although it was audibly virtually absent on ferric 
and pseudo-chrome. Speed was slightly fast but 
not seriously so, and spooling time was on the slow 
side. The play/record torque measurements were a 
little high and wind-off torque was also on the high 
side. Erasure even on metal was very good

This machine was capable of giving some very 
good overall sound quality but we are all con
cerned about the change in responses with time, 
and the gradual degradation of HF saturation 
performance as the machine was tested over a 
period in the lab. The combination head used in 
this model did not seem particularly good To sum 
up, we feel that Teac have tried to produce a three- 
head deck too cheaply, and it would be false 
economy to consider this model instead of a very' 
good two-head deck, which would give a better 
overall sound quality even if LF MOLs were not 
quite so good Apart from the bias oscillator drift 
problem and possible replay equalisation errors, 
we quite admire what Teac have tried to do. But 
their intention to produce a 'budget' three-head 
deck frankly has not come oft, and this machine 
cannot be recommended

GENERAL DATAReplay azimuth deviation from average .............-47°Mike input sensitivity/clipping.. ....... ......310uV/53mVLine input sensitivity/clipping.......................... 82.3mV/> IOVReplay response ferric 63Hz av UR ........................... --0.7dBWorst audible replay hum component........ ....... . -60dB (150Hz)Replay noise ferric CCIR/ARM weighted (Dolby out)........ -57.SdB Dolby improvement.......................................... . . 9.4dBReplaynoise chrome position CCIR/ARM weighted(Dolby out).. —61.1dB Dolby improvement  ............................................9.0dBReplay amp clipping ref DL................................... +15.2dBMax replay level for DL . . 608mVWow and flutter average (peak weighted DIN)................. 0.097%Speed average. .. ................. -+-0.7%Meters under-read................... .... IdB on 8msOverall !OkHz sat ferric UR ref DL................ -9.9/-10.6dBOverall distortion fenic UR for 5% dist @ 333 Hz refDL.... +7,5/+6.8dB Overall !Ok.Hz sat chrome position UR ref DL......... —9.5/—11.0dBOveralldistchrome position UR for5% dist@ 333Hz refDL. .. +6.0/+5.7dB Overall IOk.Hz sat metal UR ref DL.................... -3.0/—3.ldBOverall distortion metal UR for 5% dist@ 333 Hz refDL +8.3/+8.4dBOverall noise ferric UR Dolby out(CCIR/ARM) refDL ... -49.4/—49.BdB Dolby improvement.............................................9.3dBOverall noise chrome URDolby out(CCIR/ARM) refDL ,.. —53.6/—53.2dB Dolby improvement............................................. 9.2dBOverall noise metal UR Dolby out(CCIR/ARM) refDL ... -5l.8/—52.5dB Dolby improvement............................................. 9.3dBLine input noise floor ref I60mV/DL (CCIR/ARM)........... —77.5dBSpooling time (C90)...........................................2m 32sDynamic range fenic/chrome/metal.................. 64.3/66.5/70.8dBNoise reduction system.........  DolbyTapes used........ ...................TDK OD; TDK SA; TDK MATypical retail price...............................................£ 165

Overall frequency responses ( -'23dB, Dolby in)
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The metal-encased front-loading Teac A660 is 
fitted with phono line in/ out sockets at the rear and 
has an attached two-core mains lead Deck 
functions are microswitch operated, allowing trans
fer from play into wind and back again and also 
dropping into record; the pause button stops but 
does not restart a function. The deck logic was 
much liked and worked well. Switches select 
remote timer start (play or record), counter 
memory oID'stop/play, bias and equalisation separ
ately (ferric, pseudo-chrome and metal), and 
Dolby on/ off(MPX not switchable). Push buttons 
select mike or line inputs, and a nice friction- 
locked split concentric record level control allowed 
easy adjustment of either channel although with 
marginally sufficient stiffness between them. A 
ganged stereo replay gain control also adjusts 
headphone levels, the W" stereo jack socket 
providing slightly inadequate volume into high 
impedance headphones, but more than enough into 
low impedance models and with a satisfactory 
clipping margin. Two meters are provided for 
record level monitoring, and whilst short transients 
were quite accurately registered, longer ones 
actually over-read by around 3dB, which is most 
unusual; the scaling of the meters was not par
ticularly accurate and they were actually dis
similar.

The W" mono jack mike inputs had barely 

adequate sensitivity but a reasonable clipping 
margin. The line inputs had reasonable sensitivity, 
no clipping problem, and input hiss measured 
extremely well. However with the record level 
controls up, a very low level hum was introduced, 
but this should not be audible under normal 
operating conditions. Replay azimuth was just a 
little mis-set, and whilst the head height was about 
right, the guide heihts were a little too low, 
and the record/replay head was if anything too far 
forward

Slight replay hum was noted, particularly at 
150Hz on the right channel but this was not felt 
serious. Replay weighted noise measurements 
were average and the Dolby improvement was 
within specification, but on the high side on the 
right channel. The replay amplifier clipping margin 
was excellent throughout, and distortion measure
ments were quite satisfactory.

It was quite obvious that the importers had 
specified the wrong tape type in TDK OD, for 
there is a marked positive Dolby error of about 
2dB which leads to the presence region being 
subjectively boosted a little. The overall pen charts 
show an HF lift, overall MOL measurements were 
very average and not good for this tape type, but 
HF saturation was extremely good; the tape was, 
therefore, under-biased Slight distortion was noted 
subjectively because of this, but the sound quality
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at best was good- and in fact an inferior tape type 
would probably have been more compatible, 
(TDK D might perhaps be a better choice). 
Overall weighted noise measurements were reason
able, but the right track showed slightly more noise 
reduction than it should have done considering the 
compatibility. Tape stability seemed very good.

TDK SA pseudo-chrome also showed a Dolby 
error but only of+1.2dB. The response charts are 
very smooth to lOkHz, but the sharper than normal 
EHF rolloff was detected subjectively; it was not 
considered too serious, for at least the reproduced 
sound was smooth. Distortion was about average 
for a two-head deck, but HF compression received 
slight criticism from the panel, and was also a little 
below par in the lab. If the recording level was kept 
down a bit the sound quality was very good indeed, 
the organ sounding better than usual. The overall 
weighted noise was clearly better than usual, and 
the Dolby improvement was also very good, so one 
certainly can afford to reduce recording levels.

TDK metal tape performed very well for a two- 
head deck, the 333Hz MOL and HF saturation 
measurements being very good. The panel liked 
the overall sound quality very much indeed, 
suggesting that it was very much like that of the 
master tape. Distortion was considered to be at a 
low level and the responses very flat indeed. Note 
however that there is a slight eHF peak in the pen 
chart responses, which was not audible to the 
panel; possibly it somehow helped the sound seem 
that much clearer. Overall noise measurements 
were average for metal, stability was excellent 
throughout, and the sound quality was highly 
praised

Wow and flutter measured well, and was only 
marginally suspected in the test programme, so it 
should not bother anybody. Speed averaged about 
1.5% fast, which could be mildly annoying. 
Spooling time was average, erasure very satis
factory, play/record torque very slightly high, but 
the remainder of the torque measurements were 
very satisfactory.

There was much to admire in the overall 
performance of this deck, and TDKD did actually 
give flatter responses than the recommended tape. 
The machine clearly gets a recommendation, since 
it is good value for money, is capable of giving 
some very fine overall sound quality, and had 
attractive deck ergonomics. We all think it is a 
much better machine than the three-head Teac 
deck at about the same price, the only puzzling fact 
being that all the tapes showed a slight positive 
Dolby error, but this is clearly a sample problem. 
No really bad snags however, so quite a clear 
recommendation, although not quite a best buy.

GENERAL DATAReplay azimuth deviation from average ........................ -41°Mike input sensitivity/clipping  .... ........ '. 309uV/42.5mVLine input sensitivity/clipping................. .......... 80.SmV/> IOVReplay response ferric 63Hz av UR.................... ...... —0.9dBWorst audible replay hum component................... -61dB (150Hz)Replay noise ferric CCIR/ARM weighted (Dolby out) . .. -575dBDolby improvement...................................  ...... 10.2dBReplay noise chrome position CCIR/ARM weighted(Dolby out) .. —61.4dBDolby improvement.......  ................. ................ 9.7dBReplay amp clipping ref DL..... ........ .................... + 15.6dBMax replay level for DL ................... ..................  525 mVWow and flutter average (peak weighted DIN) ...............0.112%Speed average............................... . ...... + l.6%Meters under-read.........................................3dB on 8msOverall lOk.Hz sat ferric UR ref DL...................... -5.1/-4.BdBOverall distortion ferric UR for5% dist@ 333Hz refDL....+5.9/+5.2dBOverall !Ok.Hz sat chrome position UR ref DL.......... -8.7/-8 3dBOverall distchrome position Ur for5% dist@ 333Hz refDL. .. +5.4/+5.1 dBOverall lOk.Hz sat metal UR ref DL.................... —0.6/--0.6dBOverall distortion metal UR for5% dist@ 333Hz refDL.... +7. l/+6.5dB— . — ~.... ——— — — ~ — — —.......... —.... — . — ... — — — ... — — — ~ — — — —..... . .... . —. — —— Overall noise ferric URDolby out(CCIR/ARM) refDL ... -49.9/—50.5dB Dolby improvement............................................10.2dBOverall noise chrome URDolby out(CCIR/ARM) refDL .. -53.8/-54.5dBDolby improvement........................................... 10.2dBOverall noise metal URDolby out(CCIR/ARM) refDL ... -51.6/-52.ldBDolby improvement............................................10.1dBLine input noise floor ref 160mV/DL (CCIR/ARM).......... -77.7dBSpooling time (C90)................ 2m IOsDynamic range ferric/chrome/metal.......... ,. 65.5/69.6/69.BdBNoise reduction system.......................................... DolbyTapes used.............. TDK OD; TDK SA; TDK MATypical retail price................................................£165

20 Hz 50 100 200 50 lk 2k 5k 10k 20k

Overall frequency responses (-23dB, Dolby in)
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Teac C3X
Hannan Audio UK Ltd, Mill Street Slough, Berks. SU 5DD. Tel (0753) 76911

The Teac C-3X is a two-speed front-loader, 
designed for rack mounting; it incorporates Dolby 
HX as well as B processing, and also has a facility 
for using external noise reduction systems which 
can be interlinked via many phono sockets on the 
back (these are normally cross-linked with solid 
jumpers). Phono line in/out sockets are mounted 
on the rear panel, together with various remote 
control facilities and an attached two-core mains 
lead. This metal-encased deck has a grey crackle 
finish, and is literally festooned with rotary and 
slider switches on the front panel. A remote timer 
start facility is provided for play or record modes, 
and also a memory counter permitting stop or play 
from a predetermined point Deck functions are 
microswitch/solenoid operating, allowing transfer 
from play into wind and back again and dropping 
into record; the pause control stops but does not 
restart play/record. The rotary record level con
trols for UR are separated by 5 ems but are 
cleverly friction linked (these were much liked). A 
stereo ganged replay gain control also adjusts 
headphone levels, a stereo 14" jack socket pro
viding plenty of volume into low and high im
pedance models. Lever switches select bias and 
equalisation separately for ferric, pseudo-chrome 
and metal tapes; high or normal speed; mike/line or 

test facility; noise reduction off, Dolby B, or B with 
HX (off position being used for all external noise 

reduction); and tape/source monitoring. A push 
button provides preset or an adjustable bias and 
Dolby cal. (L and R recessed presets are provided 
for independent adjustment of Dolby rec./cal. and 
bias). Two record level meters read longer tran
sients very accurately, but short transients under
read quite a lot

The 14" jack socket mike inputs had fairly poor 
sensitivity but a good clipping margin, whilst the 
line inputs had good sensitivity, no clipping 
problem, and input noise measured extremely well.

The replay azimuth and head-heights were very 
accurately set, but the erase head-guide was 
marginally low. Replay hiss levels were about 
average. The replay amplifier clipping margin and 
distortion measurements were excellent, but the 
probe head test revealed a slight LF loss.

TDK OD gave very good333Hz MOLs and HF 
saturation measurements, the latter being even 
better when Dolby HX was switched in. The 
available sound quality with HX was very good 
indeed, with a particularly clear and clean HF end 
showing no audible HF compression at all, and 
sounding much like good metal tape quality. Very 
slight' fuffs' were noted on piano reproduction, and 
organ music at a high level seemed to introduce 
slight IM between LF and HF, but performance 
was excellent at normal levels. Stereo positioning 
was good but not excellent Overall weighted noise
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was about average, and likewise the Dolby im
provement The sound was slightly on the bright 
side, but this was in no way disturbing.

TDK SA again gave good MOLs, and HF 
saturation was average withoutHX and very good 
with HX (improving by about 3dB). The overall 
sound quality was again much liked, sounding very 
like that of the master tape, the only criticism being 
again of the organ track (LF/HF IM distortion). 
Overall weighted noise was good, and frequency 
responses very flat However, stability was a little 
worse than average, and speech transients shifted 
around marginally.

TDK metal gave good MOLs and an excellent 
HF saturation performance. Used with Dolby B 
only, the pen charts were reasonably flah sound 
quality was at best excellent, but low frequencies 
seemed somehow a little 'dirty’; perhaps this was 
due to too much bass lift being required to 
compensate for the replay bass loss. Overall 
weighted noise was better than average for metal

The wow and flutter measurement, although 
quite good, was bettered by many other decks, and 
flutter was distinctly audible throughout the organ 
and piano tracks, and was also noted on brass 
(sample fault); whilst average readings were around 
0.13%, we did note short peaks up to 0.17%. 
Speed was reasonably accurate, and spooling time 
average. Play/record torque was just slightly high, 
winding torques were normal, and erasure was 
satisfactory. Whilst bias and Dolby record cal. 
presets are provided, it was found quite difficult to 
adjust these by ear, especially when using HX, and 
to get the best out of this machine you would need 
an oscillator (the ‘test' position usefully sensitising 
the meters for alignment purposes). The ergo
nomics were very good throughout

This machine could provide excellent overall 
quality, and also incorporates a high speed option 
for those who think this might be useful. This 
worked well, with low wow and a superb sound 
quality. It has some very useful facilities, and is 
particularly fun to use for those who like fiddling, 
so recommendation is in order, although its price is 
high. If the second speed had only been 2.4cms per 
second, we might have been inclined to include this 
model amongst the best buys.

As we were going to press, we discovered that 
Teac market the T0-8 oscillator unit, priced about 
£20, which will be very useful in aligning this and 
many other machines. The small battery powered 
box has a phono socket, with a twin phono plug 
adaptor lead Switches select off/-30dB/-10dB 
(ref Dolby) plus 400/6.3k/12kHz frequencies, 
distortion was negligible and output levels were 
within 0.3dB. This is clearly a most useful 
accessory.

GENERAL DATA 
Replay azimuth deviation from average......................................................+P
Mike input sensitivity/clipping ..................................................284uV/47mV
Line input sensitivity/clipping......................................................68mV/> IOV
Replay response ferric 63Hz av UR..................................................-I.8d.B
Worst audible replay hwn component.....................................-67dB (50Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................-58.0d.B 
Dolby improvement.......................................................... ......................I0.3dB
Replay noise chrome position CCIR/ARM weighted(Dolby out) ... -62.OdB 
Dolby improvement................................................................................. 10.2dB
Replay amp clipping ref DL .. .......... ........... .................................... 16.0dB
Max replay level for DL.............................................................  555mV
Wow and flutter average (peak weighted DIN)................................0.1iS,%
Meters under-read............................................................................7dB on 8ms
Overall lOkRz sat ferric UR ref DL.........................................-5.2/-5.OdB
Overall distortion ferricURfor5% dist@ 333HzrefDL +7.0/+7.1dB 
Overall lO^z sat chrome position UR ref DL....................-7.2/-7.4dB 
Overall dis! chrome positionURfor5% dist@ 333Hz refDL... +6.2/#.2dB 
Overall lOkRz sat metal UR ref DL............................................. 0/--0.2dB
Overall distortion metalURfor5% dist@ 333Hz refDL #.8/+6.2dB 
Overall noise ferricURDolbyout(CCIR/ARM) refDL . . -49.4/-49.4dB 
Dolby improvement..................................................................................10.2dB
OverallnoisechromeURDolbyout(CCIR/ARM) refDL .. -53.8/-53.9dB 
Dolby improvement..................................................................................lO.ldB
Overallnoise metalUR Dolby out(CCIR/ARM) refDL . . -53.0/-52.9dB 
Dolby improvement..................................................................................lO.ldB
Line input noise floor ref 160mV/DL (CCIR/ARM).................... -79.8dB
Spooling time (C90)................................................................................Im55s
Dynamic range ferric/chrome/metal.................................. 66.7/70. l/7O.5dB
Noise reduction system ..........................................................Dolby with HX
Tapes used....................................................TDK OD; TDK SA; TDK MA
Typical retail price.........................................................................................£365

Overall frequency responses (-23dB, Dolby in)
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The Technics RS M250 front-loader is metal- 
encased with some plastics content Deck functions 
are microswitch controlled, and work extremely 
well, allowing transfer from play into wind and 
vice-versa, but not dropping in to record from play; 
the pause control stops, but does not restart. Phono 
sockets and a 5-pole DIN are recessed in the back, 
and the captive mains lead is two-core. Front panel 
switches include a remote timer (play or record, 
remote control socket fitted) and a memory 
counter, switchable to stop, off, play, and repeat 
The tape counter is an extremely neat electronic 
one, in which revolutions of the take up hub are 
counted by a magnetic/IC coupling device, the 
tape position being indicated by three digits plus a 
bar-graph 1-4 LED display. Push buttons select 
mike/DIN or line input, MPX on/off, and Dolby 
on/off, and a rotary knob switches bias and 
equalisation together for ferric, ferrichrome, pseudo
chrome and metal tapes. There is a record mute 
facility and the friction-locked rotary record level 
control is quite large and easy to adjust A small 
stereo ganged replay gain control is fitted which 
unfortunately does not affect headphone output A 
\4" stereo jack provides slightly insufficient volume 
for high impedance 'phones while low impedance 
models are much too loud and the clipping margins 
not really at all adequate. Two rows of 18 groups 
of three LEDs provide record level. monitoring, 

their auto-peak-holding facility retaining each 
peak reading for around two seconds before 
resetting, allowing quite fast transients to be read 
reasonably accurately, which was liked

The mike inputs on W" mono jacks were rather 
insensitive, and the clipping margin barely adequate. 
The DIN input did have replay pin muting on 
record but had slightly noticeable input noise 
degradation, and the same sensitivity and clipping 
as the mike input The line inputs had average 
sensitivity, but as delivered had an extremely 
serious clipping problem due to poor circuit design. 
However, this has been completely rectified, and 
clipping on later samples (and the review sample, 
which was modified) is at around 9 V input Line 
input noise was at an extremely low level, which is 
excellent The replay azimuth was found to be 
quite a long way out on delivery, but the record replay 
head was at the right height and tape guides were 
also very accurately set Replay amp noise measure
ments showed that hum was quite low, and hiss 
levels reasonable throughout with a good Dolby 
improvement, but I would have liked to have seen 
slightly better results here, and distortion was only 
adequate for 2nd harmonic (3rd harmonic being 
very good).

Maxell UDXLI was used in the ferric position, 
and the response pen charts showed a lift, parti
cularly on the left track in the presence region, and 
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a slight valley around lOkHz. The panel found the 
response reasonably flat and generally smooth, but 
with apparent EHF loss caused by the presence 
hump. The 333Hz MOLs measured extremely 
well, but HF saturation was only just adequate, so 
it seems that ferric was slightly over-biased and 
therefore over-equalised, which is unusual for 
Technics. The panel did hear HF compression 
throughout the programme, but it was not serious, 
and MF distortion in fact sounded much better 
than usual, the general reproduced quality being 
very robust, and the organ particularly good. 
Overall noise was about average, with a reason
able Dolby improvement, and stereo positioning 
was very good

Maxell UDXLII pseudo-chrome penned a very 
smooth response chart, showing a slight EHF 
rolloff. The panel thought the response was a little 
muffied throughout and complained continually 
about LF and MF distortion, which actually 
measured rather poorly for UDXLII, clearly 
indicating under-biasing. HF compression seemed 
adequate, receiving only mild criticism, and overall 
weighted noise measurements were about average, 
but we were frankly disappointed with the perfor
mance on pseudo-chrome.

TDK metal produced a reasonably smooth 
response chart, but with a slight loss at around 
lOkHz, the panel commenting mildly on a loss of 
'openness' but confirming the response smooth
ness. Distortion measured moderately well, and 
the overall performance on metal was thought 
slightly better than average, though not up to the 
best The reproduction was regarded as good, but 
weighted noise was slightly worse than usual.

Wow and flutter measured very well indeed, and 
none was heard on our test programme, which is a 
strong plus point Speed was a little slow, averaging 
—1.1%, and spooling time was about average. 
Torque measurements were very satisfactory, and 
erase was excellent on the left track, but just good 
on the right

We all rather liked this machine ergonomically, 
but surprisingly it did better on UDXLI than 
UDXLII. Provided you ensure that line input does 
not clip, the machine can be safely recommended, 
since at best its sound quality was well liked, and the 
tape transport was obviously excellent All models 
supplied after December I 980 should have had the 
input circuitry modified to cope with the early 
sample clipping problem.

GENERAL DATA
Replay azimuth deviation from average................................................. +491°
Mike input sensitivity/clipping....................... . ......... 340uV/20.0mV
Line input sensitivity/clipping....................................................... 88.3mV/9V
Replay response ferric 63 Hz av UR............................ ................ -0.4dB
Worst audible replay hum component................................. -63dB (150Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................-57.6dB
Dolby improvement...................................................................................9.9dB
Replay noise chrome position CCIR/ARM weighted(Dolby out)... -61.ldB
Dolby improvement . ...............................................................................9.6dB
Replay amp clipping ref DL............ ................................. +I l.5dB
Max replay level for DL  ................................................................... .  870mV
Wow and flutter average (peak weighted DIN)............................... 0.093%
Speed average...........................................................................  -1.2%
Meters under-read..........................................................................6dB on Sms
Overall !Ok.Hz sat ferric UR ref DL.. ......... ........-8.2/-7.6dB
OveralldistortionferricURfor5% dist@ 333HzrefDL.........+8.4/+7.SdB
Overall IOkHz sat chrome position UR ref DL....................-5.3/-5.3dB
Overall distchrome position URfor5%dist@333HzrefDL. .. +3.6/+3.5dB
Overall IOkHz sat metal UR ref DL..................................... +0.4/+0.6dB
Overall distortion metal URfor5% dist@ 333Hz refDL.........+6.0/+5.5dB
Overall noise ferric URDolby out(CCIR/ARM) refDL . . .-49.2/-50.4dB
Dolby improvement................................................................................... 9.SdB
Overall noise chrome URDolby out(CCIR/ARM) refDL ... —52.6/-53.6dB
Dolby improvement................................................................................... 9.SdB
Overall noise metal URDolbyout(CCIR/ARM) refDL ... -50.6/-5 l.3dB
Dolby improvement...................................................................................9.9dB
Line input noise floor ref 160mV/DL (CCIR/ARM)....................-81.SdB
Spooling time (C90)...............................................................................2m 04s
Dynamic range ferric/chrome/metal.................................. 67.7/66.4/67.6dB
Noise reduction system........................................   Dolby
Tapes used.............................Maxell UDXLI; Maxell UDXLII; TDK mA
Typical retail price.....................................................................................£160

1

TDK MA
Overall frequency responses (-23dB, Dolby in)

Maxell UDXLII
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This model is fairly similar to the RS M250, being 
a front-loader using a metal case with plastics 
content Three heads allow off-tape monitoring 
during recording with a button selecting source/tape; 
other buttons select mike/DIN or line input and 
Dolby in/out (MPX being permanently in). Deck 
functions do not permit direct transfer from record 
to wind etc., but going straight from play to wind 
allows cueing whilst wind remains depressed, the 
machine reverting to play when the wind button is 
released; a pause control stops and starts play/record 
functions. A record-mute button is provided to
gether with a normal tape counter. A rotary switch 
selects ferric, ferrichrome, pseudo-chrome and 
metal tape types, and the friction-locked split 
concentric record level control was found easy to 
adjust The replay gain control also varies head
phone levels, the %'' stereo jack socket providing 
only just adequate volume into higher impedance 
models, but plenty into lower impedance 'phones 
with adequate clipping margins. Eighteen groups 
of triple LEDs on each channel give record level 
monitoring, and peaks were read very accurately; 
the circuits were better than those on the RS M250, 
but with the same useful type of peak holding 
capability.

The mike inputs on M" mono jack sockets were 
fairly insensitive, although the clipping margin was 
reasonably adequate. Slight noise degradation was 

noted via the 5-pole DIN socket, and the replay 
pins did not mute on record The line inputs were 
quite sensitive, no clipping problem was noted, and 
input noise measured at an extremely low level 
which is excellent. The record and playback heads 
are in one housing, known as a combination type 
head. Replay azimuth was a little in error as 
delivered, the combination head had a very slight tilt 
on it, and the erase head guide was found marginally 
low. No replay hum problem was heard, but replay 
hiss levels were slightly worse than average, 
despite showing a good Dolby improvement The 
replay amplifier distortion measurement at +6dB 
was fairly good, but the clipping margin was only 
adequate for a three-head deck (although only 
metal tapes recorded at a very high level in other 
decks might have been on the verge of clipping).

Maxell UDXLI ferric gave extremely good 
MOLs at 333Hz, and lOkHz saturation measure
ments were satisfactory, so results were clearly 
even better than those on the RS M250. The pen 
charts were reasonably flat overall and actually 
sounded very flat to the panel, the sound quality 
being considered very g^ood throughout and decidedly 
better than average, though the marginal EHF 
rolloff was just noted. Overall weighted noise 
measurements were rather average, though cer
tainly acceptable and with a good Dolby improve
ment Stability and stereo positioning were good 
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but not perfect
In contrast UDXLII gave only just adequate 

333Hz MOLs but good HF saturation measure
ments (the 333Hz MOLs should ideally have 
been about 2.5 dB better). The panel criticised 
distortion as being poor, although the HF end vas 
clean. Overall responses were reasonable on other 
tapes, and we felt it was such a pity that the 
machine could not have been a little better on 
distortion. Overall noise measured quite well, 
again with a good Dolby improvement but if this 
sample is typical we cannot recommend pseudo
chrome on this deck.

The original review sample gave very poor 
MOLs on UDXLII and on TOK MA, but a second 
sample was provided from normal stock which 
was rather better with both these tapes (results 
shown for second sample). MA gave a good overall 
sound quality with a flat overall response but 
could not quite take the high levels it should have 
done; MOLs fell short by perhaps 2dB although 
HF saturation was excellent Overall noise was 
average for metal.

Wow and flutter measurements were very good, 
and only very marginal wow was detected on 
programme which is a very satisfactory result 
Speed was extremely accurately set and spooling 
time was average. Play/record torque was just 
slightly high, although, sorting torque was very satis
factory and erasure, even on metaL was very good

The fact that this deck is a three-head model 
with excellent metering, plus the achievement of 
excellent quality on UDXLI (also acceptable on 
UDXLII and TDK MA) allows it to be rated as a 
best buy, as it did not really have any serious 
problems. We did like its ergonomics and one soon 
gets used to the slightly limited deck functions (the 
pause control being a plus point). This deck is only 
'£20 more than theRS M250, and most certainly is 
very good value for money. Happily Technics were 
very efficient in supplying a second sample, which 
was clearly better and presumably more typical 
than the original one assessed (which we dis
covered had actually been a prototype production 
model, rushed to the U.K. for photographic 
purposes).

GENERAL DATA
Replay azimuth deviation from average.......... ....................................+26°
Mike input sensitivity/clipping . . ...........................................  295uV/32mV
Line input sensitivity/clipping.............. ............................70mV/> IOV
Replay response ferric 63 Hz av UR................................................. +0.4d8
Worst audible replay hum component..................................—63dB (150Hz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................—56.5dB 
Dolby improvement......................................................................... . .. I O.ldB
Replaynoise chrome position CCIR/ARM weighted(Dolby out) —6O.3dB
Dolby improvement...................................................................................9.9dB
Replay amp clipping ref DL............................................................... +11.7dB
Max replay level for DL......................................................... .............  885mV
Wow and flutter average (peak weighted DIN)............................... 0.107%
Speed average^........................................................... ....................—0.1%
Meters under-read................................... ............................. 3dB on 8ms
Overall JOkHz sat ferric UR ref DL.................................. —6.7/—7.6dB
Overall distortion ferric URfor5% dist@ 333 Hz refDL........+7.5/+7.5dB 
Overall 10kHz sat chrome position UR ref DL.............. ..—5.4/—5.6dB 
Overall distchrome position URfor 5% dist@ 333Hz refDL. .. +4.0/+4.2dB 
Overall I0kHz sat metal UR ref DL.............................................0/--0.2dB
Overall distortion metal UR for5% dist@ 333Hz refDL........ +6.3/+6.5dB
Overall noise ferric UR Dolby out(CCIR/ARM) refDL ... —49.8/—50. JdB 
Dolby improvement...................................................................................9.9dB
Overall noise chrome UR Dolby out(CCIR/ARM)refDL... -53.3/—53.8dB 
Dolby improvement................................................................................. 9.8dB
Overall noise metal UR Dolby out(CCIR/ARM) refDL... —5 l ,5/-52.2dB 
Dolby improvement................................................................................. 10.OdB
Line input noise floor ref 160mV/DL (CCIR/ARM)....................—8l.OdB
Spooling time (C59O)............................................................................... 2m 12s

' Dynamic range ferric/chrome/metal..................................67.5/67.5/69.2dB
Noise reduction system.. . ..................... ..................................... Dolby
Tapes used............................Maxell UDXLI; Maxell UDXLII; TDK MA
Typical retail price.. ...............................................................................£180

10 lb 50 100 100 50 lk 1k 5l< 10k 10k

Maxell UDXLI

10 Hz 50 100 100 500 lk 1k 5k 10k 10k

Overall frequency responses (-23dB, Dolby in)
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Tensai TFL810C
Wren Electronics Ltd., Dawson Road, Mount Farm, Milton Keynes, Bucks. Tel (0908) 71611

Tensai is a fairly new brand in the U. K. and this is 
the first model of theirs that I have tested A front
loading metal-encased deck, it has a hardboard 
bottom cover and the attached thick mains lead is, 
surprisingly, three-core. Line in/out sockets are 
complemented by a 5-pole DIN on the rear panel- 
whilst on the front the machine is provided with 
push buttons selecting ferric, pseudo-chrome, ferri
chrome and metal tape types, and Dolby on/off 
with MPX filtering permanently in. The rotary 
record level controls are friction-locked, and a 
replay gain control is also fitted. A headphone 14" 
stereo jack socket is provided: high impedance 
models were a little too quiet, 25ohm ones about 
right, and Sohm models again perhaps a little 
quiet, the clipping margin was also barely adequate. 
All basic deck functions are controlled by piano 
type keys, allowing transfer from play into wind 
and back again, and dropping into record; the 
pause control stops and restarts play and record 
The VU-type record level meters, I am afraid, 
were probably rather cheap, and under-read tran
sients rather badly, particularly on the left channel.

The microphone inputs on 14" jack sockets were 
fairly sensitive, but the clipping margin was only 
just adequate. The 5-pole DIN socket gave 
virtually no noise degradation and worked well, the 
replay pins being muted during record to DIN 
specification. The line inputs had slightly more 

than average sensitivity, no clipping problem was 
noted, and input noise also measured well.

Replay azimuth was basically very well set, but 
did vary a bit, and the record/playback head guide 
was rather too high. Replay hum measurements all 
measured very we)l- especially for a budget deck 
and replay amplifier hiss measurements were 
excellent throughout, although we noted slightly 
less than average Dolby improvement on the left 
channel. Although the replay amplifier clipping 
margins were excellent, distortion was very poor 
indeed, generally averaging around 1.4% on the 
left channel, but better at around 1% on the right 
(Average figures on other decks are normally 
around 0.1%.)

TDK D was recommended for the ferric position, 
and this modest tape produced some surprisingly 
good overall figures for 333Hz MOLs and hF 
saturation. Whilst distortion was noted in the 
programme, the entire panel felt that the machine 
was doing very well, and the response was heard to 
be slightly up at HF (confirmed by pen charts). 
Overall noise measured reasonably, but Dolby 
improvement was slightly below par on the left 
channel. Stability seemed to be reasonably good 
on TDK D.

TDK SA psuedo-chrome gave surprisingly 
smooth pen charts up to around l 2kHz, and this 
was confirmed by the panel test result Overall 
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distortion was slightly below par for the tape type, 
but at intermediate levels the reproduced quality 
was thought very good; however this deck just did 
not take very high levels at all well HF com
pression was generally thought only adequate, but 
since overall noise measured so well, one can 
afford to drop the recording level, so this criticism 
is not really serious. Again, noise reduction was 
not quite optimum on the left track.

Sony metal produced only just acceptable 
333Hz MOLs, and notwithstanding this the HF 
saturation performance was also only just ade
quate for metal. The pen charts were reasonably 
smooth, showing once more EHF lift Despite the 
distortion figures being a little disappointing, the 
deck was certainly metal capable, since subjectively 
the sound quality was very much liked throughout, 
despite a 1 dB negative Dolby error on the left 
channel. Occasionally the quality was said to be 
surprisingly like that of the master tape at inter
mediate and low levels. Overall noise measured 
well, and it is worth emphasising that this is a 
budget deck which is performing much better than 
some of its higher priced competition on metal.

The wow and flutter measurements, I am afraid, 
were rather poor, and some wow, and even flutter, 
was noted on piano and organ. One sample of Sony 
metal produced jamming, but another seemed to be 
satisfactory, though we could not pin down the 
problem precisely. Speed was only marginally fast, 
and spooling time was just marginally slow. The 
play torque was found to be rather on the high side, 
and this could have caused the problem with Sony 
metal; spooling torque was normal. Erasure was 
only just satisfactory on the left track on metal 
tape. We noted that after switching the machine 
into record, the electronics took about two seconds 
to feed a signal through to the tape, and this could 
perhaps be annoying.

Our main reservation on this machine is its 
relatively poor wow performance. Apart from this 
it gives a very good overall sound. quality, on 
inexpensive ferric cassettes, and it is certainly not 
bad on the pseudochrome and metal positions, so 
it is worth considering, as it is neat in appearance 
and easy to use. It does not quite make a 
recommendation, but does show Tensai to be a 
manufacturer worth watching in the future. One 
must not forget either that its price is very 
modest indeed, and if another sample does not 
have a wow problem, then my only other significant 
reservation might concern the rather poor metering.

GENERAL DATA
Replay azimuth deviation from average ..................... 0°
Mike input sensitivity/clipping............................................... 165uV/20.2mV
Line input sensitivity/clipping... ..........................................75.5mV/>IOV
Replay response ferric 63Hz av UR . .............. .......................... —0.8dB
Worst audible replay hum component....................................—6ldB (5OHz)
Replay noise ferric CCIR/ARM weighted (Dolby out)................-59.6dB
Dolby improvement . .9.8dB
Replay noise chrome position CCIR/ARM weighted(Dolby out) ■ . -63.3dB 
Dolby improvement . . ... . ....... ...................9.9dB
Replay amp clipping ref DL.. ....... .................. +17.3dB
Max replay level for DL........................   505mV
Wow and flutter average (peak weighted DIN)................ ..0.226%
Speed average...................................................................  +-0.4%
Meters under-read.....................................................................9.5dB on 64ms
Overall IOkHz sat ferric UR ref DL........................................-7.2/-8.ldB
Overall distortion ferric UR for5% dist @ 333 Hz refDL ... +5.2/+5.2dB 
Overall !OkHz sat chrome position UR ref DL....................—)2/—7.9dB
Overall dist chrome position Ur for5% dist@ 333Hz refDL .. +4.3/+4. I dB 
Overall IOkHz sat metal UR ref DL..................................... -2.8/-l.2dB
OveralldistortionmetalURfor5%dist@ 333Hz refDL +5.l/+5.3dB 
Overall noise ferric UR Dolby out(CCIR/ARM) refDL . . -50.4/-50.5dB 
Dolby improvement............................................................. . ................ . 9.7dB
Overall noise chrome URDolbyout(CCIR/ARM)refDL.. —54.9/—55.6dB 
Dolby improvement........................................................... . .. 9.3dB
Overall noise metalURDolbyout(CCIR)ARM)refDL ... —53.6/—53.7dB 
Dolby improvement   ....................................................... .......................9.3dB
Line input noise noor ref 160mV/DL (CCIR/ ARM). , . —77.7dB
Spooling time (C90) . ......................2m 21 s
Dynamic range ferric/chrome/metal ...................... . . 64.8/68.8/68.6dB
Noise reduction system............................................... Dolby
Tapes used.................................................TDK D: TDK SA: Sony Metallic
Typical retail price............................   ...... . .... £86

TDK D

20 Hz 50 100 200 500 1k 2k bl 70k

Overall frequency responses (-23dB, Dolby in)
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Trio KXlO&O
B. H. Morris & Co. (Radio) Ltd., Precision Centre, Heather Park Drive, Wembley, 
Middx. HAO l SU. Tel (01) 902 9422.

This deck is a three-head metal-encased front
loader. The cassette loading behind a hinged front 
door did not quite allow enough room for my thick 
finger to pull a cassette out easily. The mechanical 
deck functions all worked quite well, allowing 
transfer between them, though some of the controls 
were rather stiff Friction locked concentric record 
and replay gain controls are fitted, and mike (\4- 
inch mono jacks), DIN and phono line inputs are 
selected by a three-position switch. The phono and 
DIN sockets are mounted on the rear, whilst all the 
jacks, including the \4-inch stereo headphone one, 
are on the front (variable replay gain giving a good 
range of adjustment for all headphone imped
ances). The two large VU meters under-read rather 
appreciably as usual, but a single peak reading light 
allowed reasonably accurate peak indications at 
+SVU. Lever switches select three positions of 
bias and equalisation separately for ferric, chrome 
and metal tapes, other switches selecting Dolby 
in/out with optional MPX, and source/tape moni
toring. A rather natty system for user adjustment of 
bias is interesting, independent rotaries with centre 
indents being provided for left and right biasing, 
with a pushbutton engaging an oscillator which 
switches continuously from a low frequency to 
around I OkHz for checking response flatness. A 
counter with a memory facility is provided. Unfor
tunately, Trio omit record calibration pre-sets, and 
frankly this is a pity.

' The mike inputs had average sensitivity, and a 
fairly good clipping margin. The DIN input gave 
no noise degradation, which is commendable, and 
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worked very well, although the replay pins did not 
mute on record. The line inputs had average 
sensitivity, and no input noise or clipping problems 
were encountered. Replay azimuth was set very 
precisely. Replay amplifier hiss levels were aver
age and replay hum was not noticeable subjec
tively, although some was noted in the laboratory. 
The replay amplifier clipping margin was only just 
adequate, with replay gain flat out, but very good if 
this was brought back slightly (replay gain alters 
VUs and headphone levels). Replay amplifier 
distortion measured reasonably well, provided the 
control was kept just below maximum.

UDXLI, after bias had been manually adjusted, 
gave a slight down tilt at EHF on the pen chart 
(internal response tones were not quite flat). The 
‘Dolby in' charts were similar, but subjectively 
EHF was slightly muffied; for this test bias had 
been left at its nominal position. TDK AD seemed 
better on the indented position. Response was 
audibly reasonably flat overall, with the sound 
generally slightly bright on AD, but UDXLI was 
also very good if bias was marginally reduced. The 
overall quality was considered very clean through
out, with no speech ‘spitchiness' at all, and 
therefore was very much liked. A positive record 
calibration error of + l .4dB was noted, and this 
explained the slight brightness heard (not disliked). 
Overall noise was slightly more marked than usual, 
but not poor, Dolby giving its normal improve
ment. Stability was considered good, but not 
perfect, and stereo positioning received no adverse 
comments.



TDK SA pseudo-chrome also gave an overall 
Dolby error of + l .4dB, and overall noise was 
again marginally below average. Pen charts 
showed the response to be reasonably flat through
out, but 'Dolby in' produced a hump in the 
presence region as expected, and this resulted in 
slight brightness on the programme which was not 
disliked. Mild HF compression was noted through
out, this being due to some over-biasing. However, 
333Hz MOLs were extremely good for the tape 
type, and the reproduction was firm and stable 
throughout. Slightly too much equalisation was 
provided, which thus meant that the bias level had 
to be set higher by the user to achieve a metered flat 
response (Trio should be improving this, and the 
Dolby cal., in production).

TDK metal MAR gave a Dolby error as much as 
-2.7dB, and whilst the pen chart without Dolby 
was reasonably flat throughout, the 'Dolby in' 
response was surprisingly good. Sound quality was 
regarded as superb, some items sounding very like 
the master tape. The 333Hz MOLs throughout 
showed that this deck had a very good record head; 
virtually no head saturation was noted, and low 
distortion received praise in the subjective tests. 
Overall noise, though, was again slightly below 
average.

The wow and flutter performance measured very 
well, but slight flutter was noticed just once on the 
piano track, which could have been the tape itself. 
Speed was set fairly accurately, and spooling speed 
was average. Erase and crosstalk presented no 
problems.

This model did give quite an impressive per
formance, but my main criticism must be the lack 
of record level pre-sets, which are really necessary 
to operate the different tape types. Subjective and 
objective responses tied in better if alignment was 
carried out with Dolby switched in, but this user 
facility is extremely useful, and a clever idea. The 
deck is reasonably good value for money, and can 
be recommended, but the lack of a really good 
metering facility and the slight reservation con
cerning Dolby levels does not allow it to become a 
best buy.

Trio KX1060

GENERAL DATA
Replay azimuth deviation from average .
Mike input sens/clipping..........................
Line input sens/clipping ....................
Worst audible replay hum component. .

(revised and reprinted)

..................... +I 0
240uV/32.5mV 

.. 109mV/>I0V 
-65dB (I 50Hz)

Replay noise CCIRJARM ferric/chrome/Dolby imp . ... —56.5/-60/lOdB
Replay amp clipping ref DL.....................................................................+ISdB
Max replay level from DL........................................................................I.06V
Wow and flutter average (peak wtg DIN).................................. .. 0.096%
Speed average......................................................................... .
Meters under-read.....................................................................

............+0.2%
-8dB on 64ms

Fcrric DL fat 333Hz/5% point............................................. 0.17%/+8.JdB
Chrome DL dist 333Hz/5% point..........................................0.75%/+7.8dB
Metal DL dist 333Hz/5% point.....................................  1%/+8.2dB
Overall 10kHz resp ref 333Hz Dolby out 

ferric/FeCr/chrome/metal.................................... -0.8/—/-0.3/+0.8dB
Overall noise ferric CCIR/ARM/Dolby imp»................................—48/9.8dB

chrome CCIR/ARM/Dolby imp........................-50.5/9.8dB
metal CCIR/ARM/Dolby imp............................—49.8/9.8dB

Line input noise floor rer 160mV. DL  ........................................... —76.5dB
Spooling time C90.....................................................................................2m 7s
Dynamic range ferric/FeCr/chrome/metal...................... 65/—/66.8/67.5dB
Tapes used.......................  Maxell UDXL!; TDK SA; TDK MA-R
Typical retail price........ = . .............       £255

Maxell UDXLI Dolby Out.

TDK SA

TDK metal

Overall frequency responses (Dolby in, -30^ ref DL)
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The most advanced cassette deck that Trio have 
ever released, the KX 2060 is a metal-encased 
front-loader with three heads, and thus offers 
source/tape monitoring. Phono line in/out and a 5- 
pole DIN socket are on the back for interconnec
tions, and the machine has a detachable two-core 
mains lead which uses a special plug and socket 
arrangement The front panel of this very large 
machine is festooned with various v: in
cluding switching selecting bias and equalisation 
separately for ferric, pseudo-chrome and metal 
tape types (normal chrome will also work if Dolby 
record calibration is changed), Dolby off/on (with 
or without MPX filter) and tape source monitor
ing. Separate concentric miniature rotaries are 
fitted for record Dolby calibration and bias setting: 
push buttons select 400Hz or 1OkHz tone to allow 
overall calibration to be achieved, and LEDs light 
up when the calibration is correct A memory 
counter is provided, and mike/DIN, Line inputs 
and replay outputs all use split concentric rotaries 
which allow independent control of left and right 
channels (unusual on replay). The mike/DIN gain 
control is extremely small, which might prove 
tiresome. The replay gain control also governs 
headphone levels to a 14'' stereo jack socket, which 
does not give quite enough into high impedance 
models, but is adequate into low impedance 
'phones. All deck functions are press button, 
solenoid operating types, the logic allowing trans- 
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fer from play into record and also into wind and 
back. The pause control stops and starts in 
play/record, the solenoid having an unusual thump
ing action which actually shook the table! Al
though 20 LEDs are provided for each channel for 
record level monitoring, there are effectively only 
12 levels displayed, since below OdB they operate 
in pairs. Transients were read surprisingly accu
rately.

The microphone inputs on 14" mono jacks were a 
little more sensitive than usual, which may be 
useful; the clipping margin was also adequate. 
Whilst the DIN input gave virtually no noise 
degradation at all (which is commendable), the 
replay pins did not mute on record. The line inputs, 
have good sensitivity, no clipping problem was 
noted, and input noise measured well. We very 
much liked the flexibility of setting up different 
tape types, although the internal indications did not 
quite correspond with a correct alignment as 
determined by external metering in the lab.

Replay azimuth was rather noticeably mis-set, 
although head heights and tape guides were set 
quite accurately. Replay hum measurements were 
generally very good indeed, and replay hiss was 
consistently substantially better than average. The 
replay amplifier clipping margin was excellent and 
distortion measured well.

TDK OD ferric gave some good 333Hz MOL 
and HF saturation measurements. The panel very 



much liked the overall sound quality, stating 
frequently that it was very much like that of the 
master tape, and there were virtually no criticisms 
at all. The frequency response pen charts showed a 
marginal HF loss after user calibration, and we 
found that using this facility allowed the tape to be 
approximately correct, but that comparing source/tape 
could perhaps give that extra bit of flatness, which 
would improve the sound further. Overall weighted 
noise measurements were very good and the Dolby 
improvement was normal.

Despite TDK SA gaving only average MOL 
and HF saturation measurements, the panel thought 
the overall sound quality was very good indeed and 
again frequently like that of the master tape, which 
is commendable indeed; background noise was 
better than average. and responses very flat

TDK metal gave very good 333 Hz MOL 
measurements, but HF saturation was only average 
for metal. Overall responses with bias in the centre 
indent position showed a very marginal HF loss on 
the left channel, but the panel were not really con
cerned about this, and the overall sound quality 
was very good indeed throughout. This deck was 
quite obviously much better than average even on 
metal, although the Nakamichi three head decks 
were clearly better still. Overall noise was again 
better than average for metal.

A slight tendency to a wheeze was noted on a 
continuous tone on all tape types, and we suspect 
that the modulation noise was perhaps a little 
inferior to what it should have been. Stereo 
positioning was very good throughout, and the 
wow and flutter measurements were excellent, 
though just a suspicion of wobble was detected 
once or twice on piano (we were listening rather 
hard for it). Speed was a little fast, measuring 
+1.3% at the beginning of a cassette and +-0.8% 
at the end, and this should really have been a little 
better. Spooling was slightly faster than normal, 
and whilst most torque measurements were normal, 
wind off torque was marginally high. Erasure was 
satisfactory.

We must judge this machine by a standard 
commensurate with its very high price, but even so 
it could give such superb overall sound quality and 
was much liked by all of us that it really must be 
recommended highly. It is interesting perhaps that 
Dolby Labs modified this deck to incorporate the 
early prototype Dolby C system, and it proved an 
excellent test bed for the new system. Trio have 
obviously worked hard at improving quality con
trol, and their efforts have clearly been very well 
worthwhile on this model. There were no snags 
noted in any department, which is most commend
able.

GENERAL DATA
Replay azimuth deviation from average . .........................................+45°
Mike input sensitivity/clipping  .................. ....... 199uV/28.6mV
Line input sensitivity/clipping.............................................88.3mV/> 10V
Replay response ferric 63 Hz av UR..................................... ....—0.3dB
Worst audible replay hum component................................ —58dB (50Hz)
Replay noise feme CCIR/ARM weighted (Dolby out) .. —59.9dB
Dolby improvement.................................................................... .. 10.3dB
Replay noise chrome position CCIR/ARMweighted (Dolby out).. —63.0dB 
Dolby improvement. ......... ................ ........ ..................... 10.6dB
Replay amp clipping ref DL......................... ...........................+15.6dB
Max replay level for DL . . . .............. .......... .............. .......... .  910mV
Wow and flutter average (peak weighted DIN) .. ............ 0.087%
Speed average  ....................................................... .............. ........ +1.1%
Meter’s under-read............................ ................................... 1.5dB on 8ms
Overall 10kHz sat ferric UR ref DL...................................  —4.8/—5.2dB
Overall distortion ferric URfor5% dist@ 333 Hz refDL +6.9/^.9dB 
Overall 10kHz sat chrome position UR ref DL.................. —7.0/—7.0dB
Overalldistchrome position Ur for 5% dist@ 333Hz refDL... +5.4/+5.2dB 
Overall 10kHz sat metal UR ref DL..................................-2.2/-2.4dB
Overall distortion metal UR for5% dist @ 333 Hz refDL +7.8/+7.8dB 
Overall noise ferric UR Dolby out(CCIR/ARM) refDL ... —50.7/—51.0dB 
Dolby improvement...........................................................................9.8dB
Over-all noise chrome UR Dolby out(CCIR/ARM) refDL ... -54.5/—54.9dB 
Dolby improvement...........................................................................9.6dB
Over-all noise metalURDolbyout(CCIR/ARM) refDL ...-52.7/-53.ldB 
Dolby improvement..................................................... ................. . .  9.7d8
Line input noise floor ref 160mV/DL(CCIR/ARM).................. —76.6dB
Spooling time (C90).........................................................................1m 45 s
Dynamic range ferric/chrome/metal...............................67^6/69^6/7l .4dB
Noise reduction system................................... ..................................Dolby
Tapes used................................................TDK OD. TDK SA; TDK MA
Typical retail price... , ,....................... ................. ................£350

TDK OD

20 Hz 50 iGC /nil ^iO M 5k IOk 20k

TDK SA

20 Hz 50 100 200 ^1 lk 2k 5k lOk 20k

TDKMA
Overall frequency responses ( —23 dB, Dolby in)
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This very compact portable can be operated off 
batteries, or a mains unit which produced bad hum 
if used internally. Other than a stereo headphone 
jack socket, all inputs and outputs are DIN types. 
These include sockets for normal DIN in/out 
accessory, a stereo loudspeaker output (also for 
headphones), auxiliary and car DIN for 12V DC 
input and stereo output. Cassette loading is 
achieved by placing the cassette in a slot and 
depressing a lever. An 8 pin mic/DIN socket on the 
front panel allows connection of stereo or mono 
microphones, other pins bringing in various time 
constants when shorted in the plug for use with the 
limiter. All the controls are very miniaturised and 
include' separate L and R levels which can be 
ganged with a slide switch. Another gain control 
(also on/off switch) operates headphone or loud
speaker monitoring levels. Push buttons select 
internal loudspeaker (mono), internal microphone 
(mono), limiter, Dolby and record. Miniature 
press-studs operate counter re-set, battery indica
tion and meter illumination with the battery. A slide 
switch selects three different tape types. A side
ways acting lever selects wind in either direction, 
while another lever engages the tape into play or 
record modes depending upon its position and the 
appropriate push button being depressed. The 
record level meters are peak reading indicating 
transients very well but also unfortunately incor
porating equalisation. A small cover facilitates 
access to the tape mechanism for cleaning etc when 
withdrawn.

The microphone input sensitivity was quite good 
for all normal purposes and the clipping margin was 
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amazingly good. The main DIN input had good 
sensitivity and a wide clipping margin, showing also 
virtually no noise degradation, which is most 
commendable but hardly surprising for a German 
machine. Both distortion and frequency response 
on this input measured reasonably well. The 
auxiliary input is connected through to the DIN 
input via ridiculous 470k ohm resistors, thus 
producing bad noise degradation unless the input 
level is very high. The limiter acted reasonably but 
insufficient gain was present before it.

Replay azimuth was quite badly mis-set. Replay 
hiss levels measured well but Dolby only gave 
9 .25dB improvement, and when the mains unit was 
used externally replay hum at 50Hz was just 
noticeable, but otherwise satisfactory. The replay 
clipping margin will be found adequate for normal 
tapes and the replay amplifier distortion reached 
0.3% at +6dB. The replay responses on ferric were 
excellent to 1 OkHz but chromium had not enough 
cut. The Dolby did not show quite the correct 
fracking performance at 1 OkHz. Headphones of all 
types worked excellently with a good clipping 
margin and external loudspeakers could be driven 
up to 1 W into 4 ohm before the onset of clipping.

Maxell UDXLI was used as agreed with Uher, 
and produced an HF shelf averaging 2.5dB from the 
presence region upwards. The bass response was 
excellent, overall noise levels were average, and 
Dolby gave the usual improvement. 333Hz distor
tion averaged 0.65% at Dolby level, rising to an 
average of 4% at +4dB, the two channels being 
rather unequal. The sound quality, subjectively, 
was good but clearly up from 5kHz to l 2kHz.



BASF FeCr was not altogether suitable, producing 
some HF compression and slightly muffled sound 
with Dolby (obviously over-biased since 333Hz 
distortion at +4dB measured only 1.8%). TDK SA 
used on the chrome position penned a chart 
showing a similar HF boost to ferric, but again, with 
a good bass end. Distortion averaged 2% at +4dB 
and the overall quality was reasonable if the level 
was held down, but high levels produced HF 
compression and speech spitchiness. Overall noise 
was satisfactory. The chromium position showed a 
+2dB Dolby error.

Wow and flutter was only fair, being noted 
particularly on piano. Speed was just over I% fast 
but HF stability was quite good. Spooling was slow 
at 2.75 minutes. Erasure was only fair on ferric and 
rather poor on chrome. Crosstalk was generally 
excellent, except at high frequencies (DIN 
sockets!) but slight right on right crosstalk was 
noted, though not troublesome.

The internal microphone and loudspeaker were 
quite reasonable for their purposes and the motor 
flywheels were contra-rotating, allowing the 
machine to be swung around a bit whilst in use. All 
the input sockets were permanently live together, 
which may be a nuisance, and the absence of phono 
sockets is annoying. The record level pots, if turned 
at the commencement of a recording, seemed to 
produce DC 'thumps' clearly on the tape and visible 
on the meters.

Despite the criticisms, the relatively light weight 
and small size of this portable made it very con
venient for its intended main purpose. The various 
controls allowed great flexibility in use and 
recordings could be made out of doors at sur
prisingly high quality, although the overall per
formance was clearly originally geared to poorer 
DIN-compatible tapes. The machine cannot be 
really recommended as a mains operated home 
recorder, but it can most certainly be recommended 
as a 'best buy' for use as a portable, particularly 
suitable for caravans, etc. As a complete system 
with very sensitive 4 ohm speakers, it can produce 
quite a reasonable quality in a small space but 
volume was severely limited of course. A machine 
which Uher can be sure will be accepted as their old 
reel-to-reel ones have been for many years.

Uher CR240
(revised and reprinted)

GENERAL DATA
Replay Azimuth Deviation From Average:.............................................+57°
Microphone Input Sensitivity/Clipping:.................. .............. 1778^V/399mV
DIN l/p Sens/Clipping/Av. Imp:..................-17dB/ +26dB/12.9Kohm
Line Input Sensitivity/Clipping:...,........ ..............................66mV/ IOV
MPX filter 15kHz Attenuation:................................................................ -ldB
Replay Response Ferric Av. L+R 63Hz/IOkHz:..........-0.75dB/-0.25dB
Replay Response Chrome Av. L+R lOkHz:................................... +O.45dB

s e p J u
Repla: noise ferric CCIR/K^RDolby ouVmp................ i5g.8dB;9.laB
Replay noise chrome CCIR/ARM Dolby out................................. -61.8dB
Replay Amp Clipping refDL:...............................................................+8.5dB
Max. Replay Level fer DL:..................................................................... 775mV
Wow & Flutter Av./Speed Av. (peak DIN Wtg):.............. 0.17%*/+l.26%
Meters Under-read:....................................................................... -2.75dB 8ms
DIN Input Distortion 2mV/Kohm:......................................................... 0.12%
Overall Distortion Ferric Av. L+R. DL/+4dB: .. ..............0.67%/4.0%
Overall Distortion Ferrichrome Av. L'+R, DLJ+4dB:.............. 0^64%/1J8%
Overall Distortion Chrome Av. L+R, DL/+4dB:.................... 0.71%/2.2%
Overall Response lOkHz Av. L+R Dolby Out

Ferric/FeCr/Chrome:.........................................+I.5dB/-1.75dB/+1.5dB
Overall noise CCIR/ARM Dolby out/improvement

Ferric . -49.2dB/9.6dB
FeCr......................................................................................... -51.7dB/9.ldB
Chrome .................................................................................-51.5dB/9.3dB

Worst erase figure.....................................................................................-61 dB
DIN input noise floor (ref lmV/kohm)............................................-68.9dB
Line input noise floor (ref 160mV, DL)..........................................-6O.5dB^
Spooling Time (C90):........................................................................... 2.75 min
Dynamic Range Ferric/FeCr/Chrome:................... 63dB/64.25dB/64.75dB
Tapes Used:......................................Maxell UDXLI, BASF FeCr, TDK SA
Typical retail price.......................................................................................£380

Overall Frequency Responses, Dolby out -24dB.
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One of the slimmer metal-encased front-loaders, 
this new model incorporates just phono line in/ out 
sockets on the rear panel, beside which is a MPX 
filter switch. Deck functions are microswitch/ 
solenoid operated, and allow transfer from play 
into wind and back again and dropping into record 
from play; no pause control is provided. A rotary 
switch selects remote start, play or repeat func
tions, etc., working with a memory counter. Push 
buttons simply select between ferric/chrome and 
metal, with further bias and equalisation changes 
switched automatically from the cassette itself 
Buttons operate Dolby on/ off and a'focus' control, 
which adds slight HF cut on replay if required. A 
rather tightly friction-locked medium sized record 
gain control does allow independent adjustment of 
L or R but was found a little awkward to use. A 
very small ganged replay gain control is provided 
which also adjusts headphones, the W stereo jack 
providing considerably more than adequate 
volume into low and high impedance headphones, 
with an excellent clipping margin. The two record 
level meters read short transients extremely accur
ately but longer ones actually over-read slightly by 
around +2dB; the decay is conveniently fairly 
slow, and the meter ergonomics were considered 
very good We are slightly concerned that the 
cassette compartment is 'open to the wind,' so 
although a little cover flips back across the heads 

when no cassette is inserted, dust can all too easily 
get into the mechanism. The machine is most 
attractively styled with a very uncluttered silver 
front, and is therefore ergonomically very good for 
normal purposes. We liked the automatic tape 
switching between ferric and chrome though this 
cannot of course be over-ruled

The mike inputs (\4" jacks) were very insensitive 
but had a good clipping margin. Phono line inputs 
had good sensitivity, no clipping problem was 
noted, and input noise measured at a very low 
level. Replay azimuth was very accurately set 
indeed but the record/ replay head was rather low, 
although the guides were correct Replay hum 
measurements were very satisfactory and replay 
noise measurements incredibly good, with normal 
Dolby improvement, but our probe head test 
revealed that replay equalisation was in error HF 
was around l.5dB down, which led to some fairly 
poor HF saturation measurements, and the LF end 
was also around 2dB down by 50Hz. The replay 
amplifier clipping margin measured very well and 
distortion was generally good, although higher 
than we would have expected on the left channel.

Maxell UDXLI gave extremely good 333Hz 
MOL measurements, but HF saturation was un
fortunately poor, measuring around 3dB poorer 
than it should have. We consider that the tape was 
rather over-biased and over-equalised on record, 
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though the frequency responses were reasonably 
flat, with slight EHF rolloff The overall quality 
seemed quite good and HF compression did not 
appear to sound as bad as we would have expected 
from the measurements. Dynamic range was 
clearly better than usuai and stability was thought 
excellent, with accurate stereo positioning. Quite a 
noticeable Dolby error was detected, averaging 
1.6 dB, and Maxell UD would probably have been 
more appropriate.

Maxell UDXLII pseudo-chrome penned very 
flat charts and the responses actually sounded 
extremely smooth; alas the 333Hz MOLs measured 
badly for the tape type, although HF saturations 
measured well. The panel complained about some 
very noticeable harmonic and IM distortions, 
being particularly bad in the organ music and 
double bass tracks. At a lower level the sound 
quality was excellent, but clearly this tape type 
was under-biased and under-equalised which is 
curiously the opposite of the ferric situation. 
Overall weighted noise measurements were above 
average however, and this fact will allow a 
reduction of recording levei so matters are not 
quite so bad as they might appear to be. The very 
low overall noise did not quite reach the full normal 
Dolby improvement, but this is hardly surprising"

Maxell metal produced some superb overall 
quality which received continual praise: words like 
"superb" and even "bloody marvellous" were 
noted frequently. We all felt that the machine was 
remarkably good for a two-head deck on metal 
tape. Measurements were good and overall 
weighted noise was again better than average for 
metal. Response pen charts reveal a slight hump at 
about 200Hz and a rolloff below lOOHz; the HF 
end was extremely smooth on the left channel but 
showed a slight shelf on the right

Wow and flutter measured very well, but just a slight wobble was occasionally heard on organ 
and piano, though in no way was this of concern. 
Speed was very accurate and spooling time was 
slightly faster than average. Play/record torque 
was slightly high but other torque measure
ments were satisfactory. Erasure, even on metai 
was excellent throughout The meters are the first 
ones we have seen incorporating the new IEC peak 
meter scaling, Dolby level being at -5dB, OVU 
being -8dB and FSD +SdB.

We were all delighted with the reproduction 
quality of the machine at its best, and although it 
did not do well on pseudo-chrome there were no 
really serious snags at all Since it is clearly very 
well designed, it deservedly receives strong 
recommendation as a best buy.

GENERAL DATAReplay azimuth deviation from average...........................-I3eMike input sensitivity/clipping............................440uV/76mVLine input sensitivity/clipping...... .................... 85.8mV/> IOVReplay response ferric 63Hz av UR...........................— l.4dBWorst audible replay hum component............. —66dB (150 Hz)Replay noise ferric CCIR/ARM weighted (Dolby out)........ -61.7dB Dolby improvement............................................. 9.7dBReplay noise chrome position CCIR/ARM weighted(Dolby out). .. -65.0dB Dolby improvement............................................. 9.4dBReplay amp clipping ref DL. ........... ..............+14.9dBMax replay level for DL .......... ................ ......  480mVWow and flutter average (peak weighted DIN) . . . . 0.100% Speed average................................................. +-0.1%Meters under-read.... . . ....... ..... ,, ........ OdB on 8msOverall 10kHz sat ferric UR ref DL.................. -9.8dB/—9.8dBOverall distortion ferric UR for 5% dist@ 333 Hz refDL +7.9/+7.3dB Overall 10kHz sat chrome position UR ref DL...........—6.2/—7.2dBOveralldistchrome position Ur for5% dist@ 333Hz refDL... +3.4/+2.4dB Overall 10kHz sat metal UR ref DL.....................—1.0/—2.0dBOverall distortion metal UR for 5% dist@ 333 Hz refDL +6.8/+5.9dB Overall noise ferric URDolby out(CC!R/ARM) refDL ... —5 1.7/—5 l.9dBDolby improvement............................................. 9.6dBOverall noise chrome UR Dolby out{CCIR/ARM) refDL ... —54.9/—55.5dB Dolby improvement............................................. 9.2dBOverall noise metal URDolby out(CCIRZARM) refDL ... —53.1/—53.6dB Dolby improvement.................. ........ 9.7dBLine input noise floor ref 160mV/DL (CC!R/ARM)...........—80.2dBSpooling time (C90)........................................... Im 50sDynamic rangege ferric/chrome/metal..................  67.0/67.3/69.3dBNoise reduction system........................................... DolbyTapes used.............Maxell UDXLI; Maxell UDXLII; Maxell MXTypical retail price...............................................£200

20 Hz 50 ICO 200 500 Ik 2k Sk lOk ff.

Maxell UDXLI

20 Hz 50 1ÜO 200 500 1k 2k 5k lOk 20kH

Maxell UDXLII

20 Hz 50 100 200 500 Ik 2k Sk lOk 20k

Maxell MX
Overall frequency responses (-23dB, Dolby in)
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—Siperfi—

"you read it son 
we'll play it"

Because no matter how much you read you'll 
never know unless the product you're interested 
in is demonstrated against its peers.

At both Superfi shops we believe that your ears 
should be the salesman, so read away - but make 
sure you listen carefully.

NOTTINGHAM 15 Market Street. 0602 412137 /& 
LEEDS 32-34 Queen Victoria Street. 0532 449075.



CONCLUSION: CASSETTE DECKS
Having written and checked back over all the 
reviews in this very large project, I have found 
writing these conclusions to be more fascinating 
than ever before, because so many new tests have 
been introduced, and because there has been a 
closer correlation between the subjective tests and 
laboratory measurements. fa particulap our measure
ments of HF saturation on each tape type, and also 
the many mechanical tests such as torque and head 
height checks, have shown specific reasons for 
subjective criticisms which have previously some
times been rather left in the air.

Before commenting on the results relating to the 
different sections of a cassette deck, there are some 
fundamental overall conclusions that are extremely 
important, some of which concern us all greatly in 
the laboratory. The reader should bear in mind that 
we have in fact listened to about fifty decks since 
writing the last book, although ow: mission was to 
review fully only thirty-four of them. Clearly, this 
enabled- us to eliminate the sixteen or so which 
really did not make the grade. Despite this fact, we 
are all disturbed by the poor quality control shown 
by many of those decks which were reviewed, and I 
can assure you that the problems of the aborted 
ones were even worse. This, I am afraid, does 
suggest the ugly situation that many manufacturers 
seem to have lowered their quality control stan
dards in an effort to increase productivity and 
lower manufacturing costs. This is an appalling 
state of affairs which I hope will not continue.

Another grouse of mine is that yet again 
importers often recommend tapes for their machines 
which are by no means the most compatible for the 
various positions. It seems that politics come into 
the picture, for whilst I can understand Sony, 
Philips and Hitachi recommending their own 
tapes, why should Aiwa recommend Scotch Meta
jine and Eumig recommendMetafine for the metal 
position and ordinary BASF SLH for ferric rather 
than BASF LHI? It has to be said that in some 
cases there are financial ties involved between 
Japanese cassette deck manufacturers on the one 
hand and tape manufacturers on the other, my 
researches showing that many Japanese com
panies hold shares in others!

The fact remains that in many instances the 
performance of the decks is highly dependent upon 
the tapes chosen, especially when the basic 
electronics are well designed throughout There 
were many clear instances in which very high 
quality ferries were recommended, but our measure

ments showed that medium quality cassettes 
would have been more suitable, since the better 
tapes showed positive Dolby errors and response. 
anomalies. This time, only Pye, Philips and Eumig 
recommended chromium tapes, the remainder all 
insisting on pseudo-chromes (almost invariably 
Maxell UDXLII and TDK SA). On the metal tape 
front, Sony, Fuji, Maxell and TDK all received 
recommendations, but Philips of course chose 
their own make (with unfortunate results), and 
when Scotch Metaji.ne was recommended, listening 
tests proved that this tape was seriously deficient in 
dropout and stability performance.

We have always tried to find a few budget 
machines which we could recommend, or better 
still rate as best buys. This time it has not been too 
easy, for whilst such decks' performances have 
improved in some areas, quality control has often 
suffered. However, today's budget decks are likely 
to be more reliable than heretofore; we have 
unfortunately heard from some dissatisfied owners 
of budget decks which were well reviewed and 
purchased in good faith in the past, and which have 
shown severe head wear after comparatively little 
use. More modem decks which are truly metal 
capable are likely to have harder wearing heads 
fitted, so I hope their overall performance will not 
deteriorate so rapidly. Unfortunately, it is not 
economic for us to test each machine for 500 
hours, and yet such a test is of course very 
important It would, therefore, be most useful to 
Hi-Fi Choice to have details from readers on head
wear and other matters affecting reliability on their 
particular decks, together with other obvious 
details of purchase etc.

Inputs
We have again found inadequate sensitivity on 
most of the mike inputs of the new models 
reviewed, and clipping margins have frequently 
been inadequate. However, surprisingly few people 
use microphones seriously, so criticisms of micro
phone inputs might well be irrelevant to you.

We were all pleased to see that when 5-pole 
DIN sockets were incorporated, they were usually 
much better than ever before (with the exception of 
Akai's models, which were a disaster area). The 
output pins on a DIN socket should be muted 
during recording to avoid crosstalk problems; 
many decks did not have this muting, and trouble 
could be caused if the decks are interconnected 
with some high impedance DIN sources. How
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CONCLUSION: CASSETTE DECKS
ever, the absence of muting may not be serious if 
the DIN input is used properly, with external DIN 
equipment In no case did we find a DIN input 
which actually overloaded from a correct DIN 
source, and they all had plenty of overload margin 
when used correctly.

Line inputs were always on phono sockets, and 
we were intrigued to see that even some European 
decks are actually leaving out DIN sockets al
together, which is very sensible we feel. Many 
Japanese manufacturers have already taken the 
'decision to cease using them, for even when they 
are optimised they will still limit the dynamic range 
capability of noise reduction systems such as the 
new Dolby C, as well as High Com, dbx and 
Adries.

In a few cases there were clipping problems on 
line inputs, the Philips and Hitachi models being 
criticised The Philips also had a very poor replay 
clipping margin, and I cannot understand why they 
have still not put this problem right, after many 
previous models have shown the same limitation 
All the sensitivities of the line inputs should be 
sufficient to interface with normal receivers and 
amplifiers, although you may find the more 
sensitive line inputs useful when interconnecting 
with auxiliary equipment having a low output level.

Quite a few machines, including for example the 
Tandberg 420, still unfortunately had quite a lot of 
noise in their line input circuitry. Whilst this may 
not be too much of a problem on today’s machines, 
input noise performance will have to be improved 
when decks incorporate the impressive new Dolby 
C noise reduction system. The very best of the 
decks reviewed had amazingly quiet input stages, 
while the worst of them were up to 12dB noisier. If 
you happen to use a tape type like the new BASF 
Super Chrome 2 which has such a remarkably low 
background noise, input noise may well degrade 
performance.

Overall and Replay Noise Levels
We have used CCIR/ARM weighting for all noise 
measurements other than replay and overall hum 
levels. In general overall replay hiss levels are 
much better than they have been in earlier years, 
and all manufacturers have clearly realised the 
importance of this. If the replay equalisation is 
incorrect, the overall hiss produced will usually be 
higher or lower dependent on the replay error. 
However, a few machines were sufficiently well 
designed as to be quieter than usual with the 
correct equalisation.
160

Overall hiss is very dependent upon tape type, 
and the quietest ferric (TDK AD) is actually as 
quiet as the noisiest metal. It would seem that the 
very best ferric tapes give just as good a dynamic 
range as good pseudo-chromes do, provided that 
the deck is fully capable of driving the tape 
properly. This is rather an astonishing finding, but 
if one studies the dynamic range figures it becomes 
clearer, since this time these have been calculated 
using 333Hz MOL, background noise, and HF 
saturation measurements. Quite obviously, if one 
can drive a particular tape/deck combination to a 
higher level despite a slight background noise 
penalty, the dynamic range can actually be higher. 
If a machine is not capable of using the full 
potential of a tape, then naturally its dynamic 
range capability suffers.

We have measured 50/100/150Hz and even 
higher mains harmonics on replay of every deck, 
and also overall if we found hum coming into the 
record electronics. Since a given amount of hum at 
150Hz is much more audible than at 50Hz, we 
have published in the facing pages the worst 
subjective hum, the figure not necessarily actually 
being the worst one noted in the lab. Reservations 
concerning hum may only be of importance if 
programmes are replayed quite loud or if the 
loudspeaker and room augment each other at a 
particular hum frequency. Decks which are not 
criticised for hum should show no problems in any 
normal environment

Noise Reduction Systems
We have listened most carefully to the effects of 
Dolby B, Adres, High Com, ANRS, SANRS and 
Dolby HX. Most of us are used to Dolby B, which 
gives a useful overall noise reduction with almost 
no side effects providing that tape alignment is 
reasonable. Overall response errors are exag
gerated with Dolby B, but not too seriously.

The ToshibaAdres system was not liked since it 
produced some noise modulation effects which we 
found rather annoying particularly on piano music. 
We also noted a tendency for quiet passages to 
'bob up and down’ a bit.

Whilst noise modulation was at worst very 
annoying on High Com, another side effect was a 
tendency to produce problems in stereo position
ing, images frequently moving around and sound
ing rather like the results of poor head-to-tape 
contact When High Com was switched out, stereo 
positioning improved dramatically. In the case of 
the EumigFLJOOOuP, it seems clear that the High
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Com version is much less desirable than the Dolby 
B version would have been, but the latter was not 
tested High Com produced some dreadful pump
ing on some material which sounded much better 
with Dolby B, and we also heard some strange 
transient spits which we could not explain.

JVC'sANRS system, although not quite as good 
as Dolby B, will be compatible with it very shortly, 
since JVC have now signed an agreement with 
Dolby to allow complete compatibility. SANRS 
gives an improved HF transient response, but its 
action causes fairly noticeable HF 'fuffing' on 
instruments such as piano, and the panel definitely 
did not like it very much.

Dolby HX in no way improves background 
noise, but allows a higher level to be recorded in 
generat, with dramatically reduced HF distortion. 
The HX system worked very well in both the Teac 
C3X and Neal 312 decks, but did not work at all 
well on one machine which was aborted from the 
tests, the circuits being very badly set up.

So, despite all the claims made for alternative 
noise reduction systems, Dolby B still reigns 
supreme for the time being because it has fewer 
side effects. However we were amazed by the 

i sheer quantity of noise reduction given by Adres 
b and High Com. Perhaps Dolby C will prove to be 
j the winner in the end, and we may well see the 
» demise of some of the competing systems.

Outputs
All machines had at least phono sockets for line 
outputs, with typical output levels for fully re
corded cassettes between 1 and 3 volts. Some 
decks did not have a replay gain control so one 
might have trouble if these are interconnected with 
an amplifier that has a distortion problem on its 
tape input (unusual). Many decks did have replay 
gain controls but these frequently did not adjust 
headphone monitoring levels. If you do use head 
phones with a cassette deck; then check on their 
impedance, because they might not be suitable for 
the deck you have in mind. Whilst some decks 
could give adequate volume into headphones, the 
clipping margin on them may not be sufficient, and 
this may result unwittingly in reducing recording 
levels to compensate, which may be unnecessary 
since the normal line inputs may not be clipping.

The replay clipping margin on almost all the 
machines was more than adequate for even the 
highest output tapes, but note that the Philips in 
particular is very poor here. My criticism on this 
point is important because although one may think 

that one is peaking say 6dB over Dolby level, this 
may in reality be 2 or 3dB higher; whilst the tape 
distortion might be as high as 10%, replay clipping 
would be contributing an additional 40% perhaps, 
and the actual clipping sound would make the 
distortion much more evident. We noticed pre
cisely this with two or three decks on our test 
programme.

Overall Equalisation and Distortion Performance 
By correlating the replay response, the pen-charted 
overall responses, and by further examining the 
333Hz MOLs and IOkHz saturation measure
ments, we have been able to see much more clearly 
than before how many manufacturers have chosen 
incorrect bias levels for their decks. It is perhaps 
astonishing to see that the best 10kHz saturation 
for a ferric tape is actually at -1.6dB (Nakamichi 
JOOOZXL with Maxell XLIS), whilst the worst 
was -11.0dB on the Aurex deck using TDK AD. 
Bad saturation figures are certainly not the fault of 
the tape type, and in fact are caused by errors in 
replay equalisation, too high an overall bias 
setting, and probably poor head and alignment 
problems. We have also noted 333Hz MOLs on 
very good metal tapes varying between +2.5dB to 
+ 11.9dB, so here again the decks are at fault I 
really must state very firmly that there are too 
many so-called 'metal capable' decks on the 
market which might well be challenged under the 
Trade Descriptions Act, for surely their record 
heads are not fit for use with metal tape because 
they are subject to bad saturation. It is unfortunately 
in many cases a marketing decision which forces a 
manufacturer to include a metal switch position, 
thus implying a capability to an intending pur
chaser which might well be thoroughly misleading.

In some cases, the clear evidence of non
compatibility between deck and machine is due to 
the incorrect choice of recommended tapes. In 
other cases however even the ferric tape which is 
most sensitive at high frequencies might fail to 
produce a flat response at HF, and this shows bad 
quality control rather than incorrect choice of 
tapes. And what can one say about decks that show 
3dB Dolby errors, such as we found on the Pioneer 
decks on metal tape? One wonders if they were 
even lined up at all!

What then is the importance of the HF com
pression characteristics which have so often been 
criticised? If they are really bad, it will be noticed 
on most programme material, but if it is just 
average it may not be a problem if one is recording 
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from stereo radio. But if one attempts to dub 
(whether this is illegal or not) gramophone records 
to preserve their life, then some high frequencies 
will be noticeably dulled on peaks, even if the 
response is basically flat at lower levels. Of course, 
I must state that it is illegal now to copy 
gramophone records and so I could say it serves 
would-be pirates right if they have a problem! So, 
to get around the embarassment of further com
menting on an activity in which many users 
participate, let it be assumed that the user wants to 
make live recordings with the best HF sound 
quality possible. This is where 'thuthiness', and 
sibillant squashing and a horrible high frequency 
compression sound on instruments such as brass 
and percussion will be heard Readers will have to 
read between the lines to appreciate the relevance 
of high frequency compression to the cassette 
medium.

Wow and Flutter and other 
Mechanical Parameters
There can be no doubt that cassette deck transports 
are now much better on average than they have 
ever been before. The very best decks produced no 
audible wow on our test programme apart perhaps 
from the most minute amount noticeable on a 
single tone. Such machines as the Hitachi3300 are 
truly remarkable, producing overall wow measure
ments which are actually better than many reel-to- 
reel decks at l 9cml second, let alone at 9.5 cm!second 
Only a very few decks produced annoying wow 
and flutter on piano music, and one was bad even 
on brass instruments. We noted far fewer juddering 
problems this time, and lab measurements did 
correlate slightly better with listening tests.

We were a little disturbed that quite a few 
machines had azimuth errors which a user could 
only correct with difficulty. Furthermore, some 
tape guides and head heights were in error, and 
these are difficult enough for a competent retailer 
to adjust; let alone a user. Incorrect head heights on 
three-head decks could not only affect overall 
distortion at all frequencies, since the replay head 
might not be tracking the entire recorded tract., but 
crosstalk could become evident from the recording 
made in the opposite direction. Incorrect tape 
guide heights can also lead to slight damage 
occurring on the edge of the tape, and in extreme 
cases this can result in very bad dropouts develop
ing.

Having taken all the torque measurements, we 

162

can now see reasons for tape jamming or bad wow 
problems, sometimes perhaps only encountered 
with one specified tape type. We were totally 
unable to understand why TOK SA and MA 
seemed to cause more of a problem than other good 
Japanese makes, and it may just be that more 
manufacturers tended to recommend them, so the 
likelihood of a problem was greater. However, in 
such cases, another sample of TOK or a Maxell 
tape would be satisfactory. Wow could often be 
caused by too low a play torque and too high a 
rewind one; wow is then heard when the tape is 
replayed, the recording itself actually being satis
factory. On the other hand, a high recording torque 
could result in irretrievably bad wow on record

Deck functions were in general either micro
switch operated or of a piano key/ mechanical type. 
The microswitch types tended to be much more 
reliable, the mechanically operating keys perhaps 
being more liable to cause tape damage by 
snatching etc., particularly if they were roughly 
used If many members of a family are likely to use 
a cassette deck, then I would tend to go to the 
microswitch decks for their reliability, but if one is 

.reasonably careful there is no reason why piano 
key operation should not be reliable, though it is 
probably safer to always change function via the 
stop button. One machine spooled a cassette as if it 
was an Olympic runner, but this time round we 
fortunately did not have any snails. Of the faster 
spoolers, the N akamichis never produced any 
problems, because of their superb transport, but 
over the years some very fast spoolers have had a 
nasty habit of consuming cassettes rather readily.

Positioning and Types of Controls
Almost all the decks had split concentric friction- 
locked rotary record-gain controls, and whereas 
some of these were so tightly locked as to make 
independent adjustment of left and right very 
difficult; others were much simpler to adjust The 
average programme should be balanced properly 
in any case, so criticisms in this area should not be 
regarded too seriously. However, if the gain 
controls are separate, it may be difficult to bring 
them up and down simultaneously and keep the 
stereo image correctly centred Likes and dislikes 
in the ergonomics of level controls are very varied 
and you may find you disagree with my own 
criticisms. It is worth pointing out though that I 
now consider separate record balance and ganged 
stereo record gain control to be the most useful 
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method of adjusting record gain. The Teac C3X 
had two separate rotaries which were friction- 
locked behind the panel, which is rather clever, and 
these controls were much liked.

The actual cosmetics of front panel design did 
not receive comment very often, because except 
where a machine was very ugly, or had a ridiculous 
number of different types of control (such as the 
Pye), we did not really think that appearance 
should be put in front of performance. However 
this is not to say that manufacturers should not 
spend more time looking carefully into ergonomics, 
and some machines were criticised in many areas. 
In particular we feel that the Neal Model 312 
should have had a metal position switch, and that 
the Nakamichi 680ZX could more usefully have 
had user-bias controls rather than the Dolby 
calibration ones provided. (The provision of these 
on the 680ZX might well have allowed it a best 
buy despite its high price.) Whilst on ergonomics, I 
really must praise very highly machines such as the 
JVC KD A66, Hitachi 3300 and Nakamichi 
JOOOZXL, which did all the alignment for you, the 
Nakamichi alignment being virtually as good as 
that which could be reached in the lab with very 
expensive external equipment

If you do like trying different tape types, then 
consider one of the decks that has bias and Dolby 
ea!. presets, which will allow great flexibility. 
Finally, whilst on ergonomics, we are pleased to 
see so many improved meters, comparatively few 
decks nowadays incorporating poor VU s with peak 
reading lights if you are lucky. The fluorescent 
bargraph type displays or rows of LEDs at best 
indicated transient levels amazingly accurately, 
and thus allow recordings to be made in which the 
levels are far better optimised This is actually very 
important because one is less likely to be dis
appointed by making a grossly overloaded re
cording, or indeed one that is hissing because it has 
been badly under-recorded

How to interpret the Comparison Chart
Adjectives are used, from "superb" to ••very 
poor", with + and — signs occasionally also 
employed to indicate slight variations above or 
below the average meaning of the particular 
adjective.

Replay noise covers hum and hiss, and dynamic 
range is calculated from 333Hz MOL and HF 
saturation performance vs overall noise. DIN and 
line compatibility covers the ease of interface with 

a wide range of external equipment Mechanics 
and stability now takes torque into consideration, 
whilst azimuth includes head heights etc.

Please bear in mind that there is not always 
perfect correlation between reprinted reviews and 
the latest ones, because there have been many new 
tests. Where you see an asterisk, please refer to the 
review, which will explain the rating. Since various 
columns are of differing importance, do not try to 
sum up a machine by simply adding the number of 
'goods', 'poors-" etc, since an accurate overall 
estimation can only be judged fairly by reading the 
review itself.
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Deck recommend
Dealers re com

BEDS. Tavistock Hi Fi, 35 Tavistock Street, Bedford. 
Target Electrical, 45 Catherine Drive, Dunstable. BERKS. 
ReadingCassette, 6 Harris Avenue, Friary Street, Reading. 
Sewards, Boutlon Road, Reading. Sonics Hi Fi, 35 
Alexander Road, Windsor. BUCKS. Hi Vu Electronics, 
38 Church Street, Wolverton. Unique, 16 Queenmere, 
Slough. Technosound, 55 Silbury Arcade, Secklow Gate, 
West, Central Milton Keynes. CAMBS. C. Speechley, 1 
Hawthorn Way, Cambridge. CHESHIRE Cobalt Hi Fi, 106 
Bridge Street, Warrington. The Hi Fi Centre, Greenlane, 
Wilmslow. Swifts Wilmslow, 5 Swan Street, Wilmslow. 
Hardman Radio, The Forum, Northgate Street, Chester. 
Regus Stores, 68-72 Lower Hillgate, Stockport Peters 
Electrical, 2-6 Charles Street, Hoole, Chester. 
CLEVELAND Alcatronics, 110 High Street, Redcar. Boro 
Electronics, 118 Borough Road, Middlesbrough. 
CUMBRIA Chi Delta, Furness House, Barrow-in-Furness. 
DERBYSHIRE Baskills, Bridge Street, Clay Cross. Stuart 
Westmoreland, 67 St Peter's Street, Derby DEVON 
Framptons, 90-92 Cornwall Street, Plymouth. Upton Elec
tronics, 31 Torquay Road, Paignton. DORSET H.A.TV., 183 
Barrack Road, Christchurch. E. C. Sound Systems, 9 Castle 
Road, Portland. Wireless Supplies Unlimited, 264 Old 
Christchurch Road, Bournemouth. Supreme, 348/350 
Holdenhurst Road, Bournemouth. Dorset Radio Supplies, 
28-29 Walpole Street, Weymouth. ESSEX Cantalec Hi Fi, 
190 Moulsham Street, Chelmsford. Chelmsford Electronics, 
Sound & Vision Centre, 30 North Street, Barking. Craig 
Hi Fi, 13 South Street, Romford. Godfrey Photographic, 
28/32 EastWalk, Basildon.Tower Radio, 125 Furtherwich 
Road, Canvey Island. D. T. Wicks, 49/55 Station Road, 
Colchester. Nu Sound, 87 Pioneer Market, Ilford Lane, 
Ilford. A.C.L. Radio Services, 1 Northmall, Grays. GLOUCS. 
Ray Electrical, 287 High Street, Cheltenham. Spa Vision, 
271 High Street, Cheltenham. HANTS. W. F. Waite, 27 The 
Green, Stubbington. Bitterne Hi Fi Audio Centre, 11 West 
End Road, Bitterne, Southampton. Portsmouth Hi Fi 
Centre, 350-352 Fratton Road, Portsmouth. Supreme, 
2771283 Copnor Road, Portsmouth. Supreme, Back of the 
Walls, Off East Street, Southampton. HERTS. S. W 
Stevens, 13 South Street, Bishop Stortford. E. M. Photosonic, 
186 St Albans Road, North Watford. Stort Photo Sound, 
13 l)evoils Lane, Bishop Stortford. Russells Audio, 318A 
St Albans Road, Watford. F. D. Bailey, 131 The Parade, 
High Street, Watford. NORTH HUMBERSIDE Simply Hi 
Fi, 9 Flemingate, Beverley. Turner Electrical, Kings Street 
& Chappel Street, Bridlington. Simply Hi Fi, 7 Mill Street, 
Prospect Centre, Hull. SOUTH HUMBERSIDE G. E. 
Manders, 2-4 Edward Street, Grimsby. N. Stevens, 31-33 
Grimsby Road, Cleethorpes. Les Wright, 101 Mary Street, 
Scunthorpe. KENT Swan Hi Fi & Video Centre, 69 Brewer 
Street, Maidstone, Kent LANCS. R. N. Cleartone, 166 
BlaLkLurn Road, Dolton. G. R. Snowden, 61 King Street, 
Lancaster. K B., 175 Great Ducie Street, Manchester. 
Newmart, 30 Shuden Hill, Manchester. Hardman Radio, 
1-4 Guild Hall Arcade, Preston. Hardman Radio, 12 St 

Mary Gate Manchester. LEICS. Stuart Westmoreland, 
9-10 Cheapside, Melton Mowbray. Leicester Hi Fi, 215 
Melton Road, Leicester. LINCS. Rodger & Green Hi Fi, 
9 Red Lion Square, Stamford. Sleaford Hi Fi, Unit 15, St. 
Margaret Precinct, Sleaford. Critics Choice, 64A High 
Street, Lincoln. LONDON-EAST Cavendish Sales, 317 
Whitechapel Road, El. GEM TV & Radio, 313/319 High 
Road, E13. Nu Sound, 191 Plashet Road, El3. Taks Hi Fi, 
Plash et Road, E13. Nu Sound, Hoe Street, E13. LONDON- 
NORTH Analog Audio, 849 High Road, Nl2. Audio 
Marketing, 41 Les win Road, Nl6. Mason Radio, 255 Seven 
Sisters Road, N4. M & RS Electronics, 10 High Street, N15. 
S.P.l., 359 Green Lanes, N13. Nu Sound, 242 Pentonville 
Road, NL S.P.l. Sound & Vision, 49 West Green Road, N15. 
Audio T, 190 West End Lane, NW6. LONDON-SOUTH 
Billy Vee Sound Systems, 68 Lee High Road, SE13. Clock 
Tower Video & Hi Fi Centre, 15 Lee High Road, SE13. 
Kensington Cameras, 264 Earls Court Road, SW5. 
Lockford Marketing, 10 Fulham Broadway, SW6. South 
London Hi Fi, 210 Brixton Hill, SW2. Ellis, 79 High Street, 
South Norwood, SW25. Francis Typewriters & Hi Fi, 
169/171 Streatham High Road, SW 6. Tune In, 70 Battersea 
Rise, SWll. Tape Recorder & Hi Fi Centre, 3/4 Station 
Parade, Sheen Lane, SW14. M. O'Brien, 95 High Street, 
Wimbledon Village, SW19. LONDON-WEST Craig Hi Fi, 
Tottenham Court Road, Wl. Simons Hi Fi, 185 Tottenham 
Court Road, Wl. Lion House, 227 Tottenham Court Road, 
Wl. AZAT, 61 Charlotte Street, Wl. Audio Factors, 305 
Edgware Road, W2. Jatala Electronics, 490 High Road 
W 4. Hi-Way Hi Fi, 315 Edgware Road, W2. Nandos Radio, 
328 Edgware Road, W2. Sona Electronics, 34 Pembridge 
Road, Notting Hill Gate, Wll. Nu Sound, 82 High Road, 
Holborn, WCI. Nu Sound, 376-378 Edgware Road, W2. 
A-Z Distributors, 70 Shepherds Bush Road, W6. Sonic 
Sound Audio, 248-256 Tottenham Court Road, Wl. Acton 
Cameras & Hi Fi Centre, 86 High Street, W3. The Centre 
of Sound, 120 Notting Hill Gate, Wll. Kalyan Radio & TV, 
191 Uxbridge Road, Wl2. Masseys Centre of Sound, 121-123 
High Road, W4. Sardar Dogra, 120 Uxbridge Road, Wl2. 
MERSEYSIDE W. A. Brady& Son, 401 Smithdown Street, 
Liverpool. C.B.S. Electronics, 128 St Johns Precinct, 
Liverpool. Hardman Radio, 38 Dale Street, Liverpool. 
Ace Audio, 156 St Johns Precinct, Liverpool. Newmart 
Electronics, 15 Whitechapel, Liverpool. MIDDX. A. T. 
Labs, 191 Chase Side, Enfield. Bryman, 132 High Street, 
Wealdstone. Eastcote Hi Fi, 112 Fieldend Road, Eastcote. 
Harrow Sound Systems, 54 St Annes Road, Harrow. 
Planet Hi Fi, 88 High Street, Edgware. Raysonic, 10 
Weald Lane, Harrow Weald. Wembley Hi Fi, 42-44 High 
Road, Wembley. Sardar Hi Fi, 122 High Street, Staines. 
NAZ Electronics, 82 Kingsley Road, Hounslow. NORFOLK 
Martin Electrical, 85/87 Bier Street, Norwich. Martin



ed byHi-Fi Choice. 
mended by Rotel.

SDN

RD 300 Cassette Deck
Electrical, 5 High Street, Kings Lynn. Martin Electrical, 
87 Dereham Road, Norwich. Martin Electrical, 2 Broad 
Row, Great Yarmouth. NORTHANTS. Listen In, 32A Gold 
Street, Northampton. Rapkin Radio, 11 Kettering Road, 
Northampton. NOTTS. Delta Hi Fi, 3 Glasshouse Street 
Nottingham. Peter Ellis Audio, 29 Kirkgate, Newark. 
L. R. Mees, 5 Market Street, Bingham. Superfi Limited, 
15 Market Street, Nottingham. RUTLAND Stuart 
Westmoreland, 2 High Street, Oakham. SALOP Exsell, 

, 23 Market Street,Wellington, Telford. Exsell, BridgeRoad, 
Wellington. SOMERSET F F & F AudioVisual,18 Market 
Street, Highbridge. STAFFS. Stafford Co-op, Salter Street, 
Stafford. P. Adcock, 17/18 Derby Street, Burton-on-Trent 
E. N. French, 52 Norden Road, Norden, Tamworth. Hi Fi 
Studio, 20122 Londsdale Street, Stoke-0n-Trent T. W. Hollins 
& Son, 24/26 Mednesford Road, Heath Hayes, Cannock. 
Johns S.O.T., 6 Moorland Road, Burslem. John Martins, 
76 Piccadilly, Hanley. W. T. Parker, 191 Station Street 
Burton-on-Trent Rugeley Radio, 33 Horsefair, Rugeley. 
Rees Electrical, 95/96 High Street Burton-on-Trent 
R.T.T.S. (Electronics). 21 Tamworth Street Lichfield. 
Woods Radio & TV Services, 1 Upper High Street, 
Wednesbury. Tom Reekie, 13 Bridge Street Stafford. 
SUFFOLK B & G Radio Service, 10 Mantel Street, Bury- 
St-Edmunds. System Sound, 91 North Street, Sudbury.. 
Wakelins W ireless, 66 Norwich Road, Ipswich. SURREY 
Cosmic Radio, 248-254 Station Road, Addlestone. P. J. 
Equipment, 3 Bridge Street, Guildford. Thorne Howell, 
15 Woodcote Road, Wallington. SUSSEX Capital Cameras, 
24-26 The Boulevard, Crawley. John King, 71 East Street, 
Brighton. Scott Brothers, 178 London Road, East 
Grinstead. John King, 14 Regent Hill, Brighton. Rayford 
Electrics, 22/23 Sydney Street Brighton. Rayford 
Electrics, 174 Terminus Road, Eastbourne. Rayford 
Electrics, 44 Keymar Road, Hassocks. Rayford Electrics, 
93 Montague Street, Worthing. Rayford Electrics, 93/94 
George Street, Hove. Supreme, 120/122 Queens Road, 
Hastings. Supreme, 62/63 South Street, Chichester. 
Supreme, 112/116 Hazelwick Road, Three Bridges, 
Crawley. TYNE & WEAR T S. Ford, Park View, Whitley 
Bay. Hi Fi Opportunities, Handyside Arcade, Percy Street, 
Newcastle. Redifusion North East - all branches.

WARWICKS JCV Music, 44 Emscote, Road, Warwick. 
J.C.V. Music, 8-9 Sheep Street, Stratford. Takhar, 554 
FoleshHI Road Coventry. WEST MIDLANDS Five Ways 
Hi Fi, 12 Islington Road, Edgbaston. Sounds, 17 Bargate 
Road, Avion Centre, Wolverhampton. W. Allen & Son, 718 
Alum Rock Road Ward End, Birmingham. Bullocks, 880 
Washwood Heath Road Birmingham. Ray Charles Audio, 
83 Upper Bridge Street, Walsall. P. Claridge, 43 High Street, 
Walsall Wood. Herron Radio, 433 Foieshill Road, Coventry. 
Janal Limited, 21B Kings Road, Sutton Coldfield, West 
Midlands. Tyler & Sons, 20 High Street, Bilston. 
Coventry Hi Fi Installations, 72 Ansty Road, Coventry. 
Karma Audio Visual, 44 School Street, Wolverhampton. 
Millwards, 8/11 Salop Street, Wolverhampton. Hardman 
Radio, 19-21 Corporation Street, Birmingham. WILTS. 
Supreme, 51/53 Bridge Street, Swindon. WORCS. 
Fantex, 445 Bearwood Road, Smethwick, Warley. 
SOUTH YORKSHIRE Barnsley Hi Fi, 40-42 Sheffield 
Road, Barnsley. Cultureworth, 284 Glossop Road, Sheffield. 
Quadraphenia, 10 Nursery Street, Sheffield. Quadraphenia, 
Bradford Row, Doncaster. Hardman Radio, 58 Leopold 
Street, Sheffield Sheffield Sound Centre, 101 Ecclesall 
Road, Sheffield. NORTH YORKS. Blackburn & Swallow, 
6 Devonshire Place, Harrogate. Studio Two, 21-23 Scott 
Road, Selby. Blackburn & Swallow, 19 Commercial Street, 
Harrogate. Multisound, 7 Daveygate, ’York. WEST YORKS. 
GoffJackson, 14 Hyde Park Corner, Leeds. Impact Hi Fi, 
79-83 Westgate Bradford. Stirk & Mawson, Victoria 
Shopping Centre Thornton Road, Bradford. Eric Wiley, 
64 Beancroft Road, Castleford. Lovell Leisure, 218 
Westgate, Huddersfield. NORTHERN IRELAND Audio 
Times, 85 Royal Avenue, Belfast Camerons, 49 Brough- 
shane Street, Ballymena. The Hi Fi Shop, 21 Railway Road, 
Coleraine. The Hi Fi Shop 23 Shaftsbury Square, Belfast 
Down Hi Fi Centre, 66 Abbey Street, Bangor. WALES 
Coast Electronics, West End, Colwyn Bay. Owens Hi Fi, 
38 Station Road, Colwyn Bay. Roberts Rentals, 6 Wellington 
Road, Rhyl. Radio Craft, 251 Cowbridge Road, East Canton, 
Cardiff Western Radio, 102 Eversley Road, Sketty, 
Swansea.
And at all branches of Comet, Hardman-Laskys, R.S.C.
and d'rident



listen to Aiwa, 
then size up 

the opposition.

From the world’s leading Cassette Deck manu
facturer comes the worlds most advanced Micro System.

Never a Company to make idle toasts, ^«a truly 
believes the Series 50 offers superb, full size Hi Fi 
performance from miniature components.

Wife this system there is no compromise. The 
beautifully designed units are at home anywhere and 
can out perform most others, big or small.

The high efficiency power amplifier delivers 
50 Watts per channel into 8 olnns with no more than 
0.02% nm. The matched pre amplifier gives superb 
SIN Rato (88dB phono MM) with minimal harmonic 
distortion of0.002%. The quartz synthesizer Tuner offers 
preset, auto or manual tuning with outstanding F M. 
sensitivity and excellent stereo separation of 45dB 
at 1 ^rtz. The Cassette Deck - as you would expect, has 
many up to the minute design features such as Metal 
Tape Capability, IC Logic Contois, Dual Motor Drive 
System (wow and flutter only 0.04% wrms) and Optical 
Peak Level Display.

With the addition of a comprehensive range of 
matching optional equipment such as the worlds fast 
auto front loading turntable, an infra red wireless remote 
control to operate all components, digital audio timer and 
High-Com noise reduction unit, this system is in a dass of 
its own. Don't take our word for il Visit your Aiwa Dealer 
and ask for a demonstration.

While you're there, size up the opposition. You wil 
come to the same condusion we did. There is simply no 
alternative.
Aiwa (UK) Ltd., Aiwa House, 
30/32 Concord Road, Western Avenue, 
London W3 OTH.

AIWA
Sound science at its best

* Dolby ls a registered trade mark of Dolby Labs. Inc.* In some circumstances. 
1 1, ! / frnni rli"' r^rlin nr px!prnal n r may • - • । cnpyiilJlit,
Refer to statutory legislation.* High-Com is a trade mark ofAEG -Telefunken.



TEAC CX'ôSQR Sieteo Cassette Deck

r

.POSTCODE

A77O:3 HEAD I COMPUTERISED PRE SELECT SYSTEM . BLOCK REPEAT FUNCTION FOR AUTOMATIC ___________ 
PLAYBACK OF ANY TAPE LENGTH I REMOTE CONTROL (OPTIONAL) 1 RECORD MUTE WITH AUTO-SPACER । METAL TAPE COMPAfiBiLITY

________CX-65OR: AUTO REVERSE ANO REPEAT [ BI-DIRECTIONAL RECORDING AND PLAYBACKjACCULIGN ROTATING....... .............. 
S'ENDUST HEAD I REMOTE CONTROL (OPTIONAL) LSI LOGIC TRANSPORT 1 AUTO-SPACER FUNCTION ! METAL TAPE COMPATIBILITY

Best to bo a little cautions
Especially considering we've only shown you part of 

our range. Al told, we make eleven c^sette decks, from 
around £90 to £1000.

Hardly the sort of equipment to be confined to one 
page. Hardly space enough to do justice to our standards of 
engineering, the quality of our components, and our technical 
innovations Gust a few of which are shown above).

Best to get all the facts you need before you decide.
Writeforourtwelve-pagebrochure. T'U1 /Ik f"'* 
No one whos serious buys hi-fi off the page. X .Ej.CX.Vz 
NAME__ :__________________________________________
ADDRESS__________________________________________

_ C-2X: 2 MOTOR ; 3 HEAD I DUAL-CAPSTAN CLOSED-LOOP TRANSPORT j 2 SPEED RECORD/PLAYBACK j DOLBY HX 'PLUG-IN BIAS__  
AND EQ CARDS I FULL LOGIC TRANSPORT ' TIMER RECORD AND PLAYBACK I REMOTE CONTROL (OPTIONAL) METAL TAPE COMPATIBILITY

000

Best not to make any instant decisions



You've never heard anything like it in your life before.
And we're not just t^^ing about the name.
The tape is pretty impressive too.
Because its surface contains more magnetic particles 

than any other tape.
Which means it ^m record more "bits of sound" than 

any other tape.
Gloving you a denser recoiling, and superior sound 

quality.
We mmake sure things stay that ^y too.
By covering its surface with a special coating, ^hich not 

only holds the ^magnetic particles in place, but also leaves it 
micon- smooth.

So your tape head positively glides over it. 
Without wearing itself out.
Without wearing the tape out. 
Sounds ^almost too good to be tcoe?
.... ! -

maxell



BEST BUYS AND RECOMMENDATIONS:
In contemplating which machines should be placed 
hi the 'Best Buy' category, two different 
considerations come to mind, the first being the 
actual value for money, whilst the second is the 
basic overall quality of performance and facilities 
offered despite a price which may be significantly 
above what might normally be termed 'good value 
for money' in a 'bargain' sense, but which may still 
remain good value in a performance sense. I have 
always found when comparing performance to 
price for general hi-fi equipment that if one first 
disregards very poor equipment in any price 
category, the ratio of price to quality and facilities is 
by no means linear. When increasing from a very 
low starting price, quality rises fast, so that a deck at 
£I 00 might be considered several times better than 
one at£65. In between say£100 and £200 the price 
increase might be termed linear with respect to the 
quality increase, whereas above perhaps £250, 
quality and facilities increase more slowly as the 
cost rises. However, you may have to spend several 
hundred pounds to get exactly the facilities you 
require, for they may be wholly or partly 
compromised on lower price models. Bearing this iri 
mind, we have separated the 'Best Buys' and 
'Recommendations' in each group, together with 
any particular failings and good points.

Before considering prices, though, the discount 
situation must be fully understood. It must be 
emphasised that a purchaser is not likely to get more 
than he pays for, although all too often he will get 
less! If excellent demonstration facilities and top 
quality pre- and after-sales service are required, 
together with loan of a replacement at any time if 
the purchased equipment goes wrong, then the 
purchaser must expect to pay a higher price than 
one who buys a lump in a brown cardboard box at a 
heavily discounted price, and may have to suffer the 
consequences. On the other hand, the provisions of 
the Fair Trading and many other Acts of 
Parliament are so strict that the dissatisfied 
consumer has the power in many circumstances to 
insist on receiving his money back immediately, 
and not just replacement of faulty equipment, let 
alone a credit note or an offer to repair. If problems 
are experienced with equipment immediately after 
purchase, and the supplier refuses to assist the 
purchaser, recourse to the local Trading Standards 
Officer, or Consumer Protection Service may 
become justifiable. In many instances the supplier 
only has to be told by the customer that a complaint 
may be made to the Consumer Protection people to 

give the immediate reaction of tactful assistance! It 
is worth mentioning though that all too often 
unscrupulous members of the public take retailers 
for a ride, and as often as not equipment may be 
apparently faulty through sheer ignorance and what 
is termed 'finger trouble'. It is much better to build 
up a friendly and informal relationship with a 
retailer by not demanding too much discount and by 
being understanding about after-sales service if he 
is extremely busy. In such circumstances, a decent 
retailer should go out of his way to help an honest 
complainant.

In deciding upon Best Buys and Recommenda
tions this time, I am including those models which 
received 'Best Buys' and 'Recommendations' in 
the last edition, which are still available at the time 
of writing, and which experience has shown that 
their recommendation is still valid Some machines 
have had to be dropped, since they have either 
been around for some considerable period of time 
and are now outdated in performance, or alter
natively we have not been happy with their 
performance after prolonged use or by reputation. 
An indication will be made against each machine 
taken from a previous edition which receives a 
mention.

under £170 Typical Retail Price
The cheapest machine of the new ones surveyed to 
receive a wholehearted Best Buy is the JVC 
KDAllB, typically costing around £85. A good 
all round performer, it is very good value for 
money and should be compatible very easily with 
external equipment

The JVC KD720 (from a previous edition) has 
been regarded as a Best Buy for a long time. At its 
latest price of around £77.50, it retains this rating, 
since it gives excellent all round performance, 
although we have found by experience that the 
heads wear a little bit faster than average; note that 
this machine is not metal capable.

The Sony TCK.33 at around £95 is also a Best 
Buy, though only just. The deck did have a very 
good overall performance, but our review sample 
suffered from alignment not being quite perfectly 
optimised

The Aiwa ADM250 should be around £105 
and gave some very good overall sound, but 
Aiwa's recommended Metafine tape for the metal 
position performed very badly; fortunately, Maxell 
MX was sufficiently better to bring the machine 
easily into the Best Buy category.
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BEST BUYS AND RECOMMENDATIONS:
In the last edition the Rote! RD300 received a 

Best Buy rating, and although it is now an oldish 
model I feel that it still deserves this. The overall 
performance was very good, other than wow and 
flutter being criticised, so at £79 it is still worth 
investigating. Note that this machine was not metal 
capable when reviewed; an M-type metal version 
is now being introduced, though we have been 
unable to check its capability here yet

Recommendations in this class include the Aiwa 
ADL300, typically around £115, which has 
slightly more facilities than the ADM250 but is 
otherwise very similar.

The Akai CSM02 can also be recommended, 
but only just; as the DIN socket was useless and 
slight replay equalisation errors were noted How
ever some very good overall quality could be 
achieved, and the machine should cost typically 
around £90. Just within this group on price, the 
Technics RSM 250 at around £160 can be 
recommended, giving some generally very good 
overall quality, particularly on the ferric position, 
and offering some very useful facilities.

The Teac A660, at £165, is also recommended 
because of its good overall performance. As with 
the Technics model, the A660 had particularly 
good ergonomics.

From the previous edition, we can still re
commend the Aurex/Toshiba PCDIO at around 
£139, now down rated from the Best Buy to Re
commended category, since later machines have 
shown slight quality control problems.

from £175-£300
The cheapest Best Buy in this class is the three- 
head Technics RSM 260, typically around£180. 
This machine can give a very good overall sound 
quality, and more recent samples than the original 
one reviewed were very much better aligned If you 
want an inexpensive but high quality three-head 
deck, this model deserves serious consideration.

The Nakamichi 480, a two-head deck costing 
around £220, has a particularly fine tape transport; 
and gave a very good sound quality indeed, being 
well liked by all of us. -It is deservedly a Best Buy, 
and should be very reliable.

The Yamaha k850 at around£200 was found 
very simple to operate and again produced some 
very good overall sound quality; it is also a Best 
Buy and will obviously attract many purchasers.

For the first time, Pye submitted a cassette deck 
to Hi-Fi Choice for evaluation, and the model
170

SR3780 goes straight into the Best Buy class, at a 
cost of around £230. This model had some very 
good facilities although you may find the prolifera
tion of too many types of controls rather confusing.

The JVC KDA66B, at around £268, is a much 
better buy than the KDA8 was, which also had 
BEST automatic tape alignment The machine 
allows you to obtain a good performance out of any 
reasonable tape type, and therefore should prove a 
very popular model in this category.

Recommended in this category is the Philips 
N5748, which had some excellent facilities at 
around £250, and which could give a very good 
performance, on even quite modest tape types. 
This deck would have received a Best Buy but for 
its poor replay clipping margin.

A similar status must of course be accorded the 
Philips N2552, which is apparently identical to 
the N5748 in all but cosmetics. Comparison 
between the reviews shows a gratifying consistency 
of judgement; and this earlier version only just 
missed recommendation at the then far higher price 
of £450, when tested in the last edition.

The Sony TCK81, at around £280, was very 
much liked by us in general, but suffered from 
rather more HF compression than it should have 
done; once again, it would have been a Best Buy if 
it had been that little bit better.

Worth looking at from last time's recommenda
tions is the Trio KX 1060 at around£250. This is 
a three-head deck with some useful features, but is 
now outclassed by several new Best Buys.

Recorders Costing above £300
The only new Best Buy that I can possiblyjustify in 
this category is the Hitachi D3300M, costing 
around £309, which has three heads and includes 
automatic tape alignment and some other very 
useful facilities.

However, I still most strongly endorse last 
year's Best Buy, the Nakamichi 582 (around 
£475), which has proved its worth, as we have 
purchased a second one for cassette assessment 
wort It has been very reliable indeed, and even the 
original heads on the first one are still giving 
excellent performance after hundreds of hours use.

From the last edition, the following alternative 
Best Buys are still worth considering. The Dual 
C839RC, costing around £399, has automatic 
track reversal and many other fascinating facilities. 
The Pioneer CTF1250,costing perhaps as little as 
£400, allows very great flexibility in setting up, 



BEST BUYS AND RECOMMENDATIONS:
and incorporates three heads.

Some machines in this group are very strongly 
recommended; but are very expensive, so although 
one might like to class them as Best Buys, the 
appellation is hardly appropriate even though 
performance is superb. The Nakamichi 680ZX is 
a very remarkable three-head, two-speed deck 
(lower speed is half the normal cassette speed) 
costing around £585, which can give really 
superb sound quality. I would have put it in the 
Best Buy class had bias presets been provided for 
user operation.

The Nakamichi IOOOZXL at £1,275 can 
hardly be described as a Best Buy, but if the cost is 
not a deterrent, it will give the most superb cassette 
tape reproduction of any machine. It automatically 
aligns and azimuths any cassette to optimum 
performance, and then waits for the command to 
make as near perfect a recording as the tape itself 
will provide. It has some amazing facilities, some 
of which may never be used, but others that will 
provide plenty of fun.

The Teac 3CX is also a recommendation at 
around £365. It offers two-speed operation (top 

speed 9.5cm/second), includes Dolby HX which 
helps provide an excellent sound quality, and also 
has some fascinating facilities.

We rather liked the Trio KX2060 which should 
cost around £350, and which is also a three-head 
deck with extensive alignment facilities.

From the last edition, I can still recommend the 
Tandberg TCD440A now reduced in price typically 
to around£360. Previously a Best Buy, by today's 
standards it is not quite good enough on metal tape.

The JVC KDA8 is another older machine. At 
around £400, it has BEST automatic tape align
ment, automatic input level adjustment, and other 
interesting features. This deck cannot be rated a 
Best Buy because I still think it is overpriced 
considering it only has two heads.

In a previous edition, we also recommended the 
Uher CR240 battery portable machine, which can 
be used off a mains supply if required; when this is 
used, however, it causes noticeable hum on 
reproduction. It should now cost around£380, and 
includes small power amplifiers to drive external 
monitoring speakers.

Donnington Audio Newbury
FIFTH COLUMNISTS??

In the oth^^e al British ^camp, reside the delectable 
¡Swiss-Misss REVOX and her ento^^e of slit-eyed little beauties from the 

N^^^^^CHI tape recorder cup^board in Ja^rn.
DomIn^n Audio Newbury, the cornea that they are al

infiltrators, ^^pethtsing with and workingg for the enemy, take no chance on 
their ^perfoi^^nce in the field, so they ^pok them

^pen fer inteterogation any t^^.

Do^^^ton Audio N^thmy 
93b Northtrook Sfeect 

Newbmy, Berks.
Telephcne N^shmy (0635) 45973
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CASSETTE DECK COMPARISON CHART

•see review

Cassette Deck
Replay 
Noise

Dynamic 
Range 
Fe

Dynamic 
Range 
Cr01

Dynamic Overall
Range Ris 
Metal duction

Line 
Input 
Noise

MIC 
Sensi
tivity

DIN 
Compati
bility

Line 
Compati
bility Metering

Replay 
Amp 
Distor
tion

Aiwa AD-M250 v. good v. excll + v. excll. + fair v. asasas good f. good
Aiwa AisL300 excll. good good excll + v. excll. + fair v. f. as-as good f.
f.ai C^MO2 v. good f. excll. exclL excll v. f. v. v. fair excll.
Akai GX-F90 v. good v. asasas excll excll + excll. good f. v. - "as excll. excll. excll.
Aurex PC-X60-AD good superb+* superb+* superb+* excll. superb good _ excll. v. as ' .■ excll.
BIC T-2 good good fair _ excll. excll. good _ excll. f. f.
Eumig FL I i-uP good superb+♦ superb+* superb+* superb v. good v. good good excll. v. good poor
Hitachi is3300M superb good exclL. superb excll. excll. + fair excll. good excll. f. good
J Kr*Al 1B excll f. good v. good excll excll. superb good excll. 1VC f. Casas.- good
JVC KisA55B superb good excll. f. excll. excll. f. v. asasd v. f. v.
JVC KisA66B superb good excll. excll excll. excll. f. _ good f. as ■. as v.
Mitsubishi DT-530 v. good v. good v. good exclL. + v. good excll. + fair fair good excll. v.
Nakamichi 480 excll. good excll. + superb excll. superb — _ good v. excll.
Nakamichi 680 ZX v. good v. good excll. + excll. superb _ _ excll. excll. excll.
Nakamichi 1000 ZXL v. good excll. + v. good superb excll. superb good _ excll. excll. v. good
Neal 312 f. good* excll. + excll. + superb excll. excll. f. good good good f. poor v. good
Philips 1N5748 superb good excll. + superb excll. fair good v. 'as d fair f. good poor
Pioneer CT-200 excll. f. d good good excll. v. uood f. . _ good fair good
Pioneer CT-400 v. good good v. good good excll. excll. f. ■ _ good good v.
Pye SR 3780 superb f. good excll. + excll. + excll. fair f. good _ good f. f. good
Rotel RD-500 good f. good f. good good excll. superb f. _ good fair excll.
Rotel RD-1010 good v. good excll. v. good v. good excll. + fair _ excll. f. good good
Sony TC-K33 v. as . ■/ good v. as as excll. excll. superb good _ good v. good v.
Sony TC-K61 excll. f. good good good v. good v. good f. good excll. excll. excll. v. good
Sony TC-K81 v. good f. good excll. excll. + v. good, excll. f. good _ excll. excll. good
Tandberg TCD-420A f asasi f. f. good f. good excll. faif. excll. „good good poor f. good
Teac A-660 good f. good excll. excll. excll. excll. f. good _ excll. f. good good __
Teac CX-400 good fair good excll. + v. good excll. f. good _ excll. excll. good
Teac C-3X v. good good excll. + excll. + excll. excll. + f. good _ excll. v. good v. good
Technics RS-M250 good good f. good good excll. superb f. good v. as" as v. good v. fair
Technics RS-M260 f. good good good excll. excll. superb f. good good v. good v. good good
Tensai TFD810C excll. fair v. good v. good v. good excll. good excll. v. poor poor
Trio KX-2060 excll. good excll. excll. + excll. v. good good good excll. v. good
Yamaha K-850 superb good good excll. excll. superb fair excll. v. good fair
The following data is taken from previous editions, and is not strictly comparable with the above.
Aiwa AD-2000K good+ good v. good _ v. good v. good fair fair excll. v. good excll.
Aiwa AD-L40K excll. v. good v. good excll. v. good good good fair excll. excll. excll. +
Aurex PC-010 f. good v. good v. good v. good v. good excll. + good _ excll. v. good excll.
Dual C839 RC f. good good good excll. v. good excll. excll. excll. good v. good
Hitachi 05500 excll. v. good excll. + _ excll. v. fair v. v. f. good good*1
JVC KD720 v. good v. good v. good _ excll* good poor excll. fair v. good excll.
JVC KDA8 excll. v. good excll. excll. + excll. v. good good _ v. good good good
Nakamichi 582 good+ v. excll. excll. + excll. excll. — v. poor* excll. + good+ excll.
Neal 302 good+ good excll. _ v. goodT- good+* fair* excll. v. good good excll.
Philips N2552 excll. v. good v. good excll. v. good f. good v. asasc excll. f. as । good fair
Pioneer CTF1250 excll. v. good excll. excll. excll. v. good good _ excll. excll. exclL+
Rotel RD300 good v. v. — excll. excll. + f. good v. good v. as'as. fair excll.
Tandberg TCis40A good v. excll. + excll. + excll. f. excll. f. good v. good___ v. good
Trio KXl 060 good v. v. ---- : v. good excll. excll. good v. good cxcll. fair____ f. good 

goodUher Cf.40 v. good good good — v. fair v. good excll. good* v.
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SoundOverall Overall Overall Mecnanss Wow OwrolZ Overall Overall Autal Quality Value ApproxDistortion Distortion Distortion and Azimuth and Response Response Response User on Best Faci- for , TypicalFe CrOo  Metal Stability Setting Flutter Fe Cròi ¡vietai Presets Tape IjBs Money Price
excll. good good good good fair goQdv. yQd igood fair good good— ex ell. £105
v. good f. good good good excll. f. good_ v. good good ..good_ fa"!......good_ go"!"! excll. , £115
f. good good go"!__ v. good fair___ good f. good good+ f good — good fair excll. £ 90
gQod good goQd v. good good excll. fair fair f. good f-good excll. v. good good £300
v. good f. good f. good excll. excll. v. good f. poor f poor ,Q.Qr _ —_ _ good good f good 1:175
goQd  fair —  exell._ excll f. good_ f_ f good — — f. good v. goQd f. good £252
gQod.__ v- good _excU _ _£gpod exell. v. good f. good  fair good i good fair superb f. good £550
"!CcIl ..L good _yx_ v. good f. good excll.+ _..gp&Q good good excll. superb excll. excll. £309
go"! f. good_ gooo!j e"f!L excll f go"! v, goQd good f. good — good fair exell.+ £ 85
good f. good poor exell. exell._ good v. good* _v. good* fair* — f eood goaj+ good £175
v. goQd good . .. good v. ggQ... i poor exell.+ v. good y. good v. good exell v. pood good+ excll £268
good good excll. Igood exc_ fair good— good _good-  — good fair v.good £112
goQd _ f. .good excll excll. poor gQod good v. goQd v.good — superb fair exell. ffiO
go"! fgQOQ excll. v. &Qod v.good __ v.goQ d v. gQod v, go"! . i good f good excll excll. good+ £585
v. goQd goQQ superb superb poor excll v.goQd excll. v. good superb superb superb '! £1275
good good go"! __poor v.good good fgood good [.gQQd fair cxcll. good f. good J400
good f. good _v. good good v. poor v. good v. good v. good good+ — good+ excll v. good- £270
good good fairexcll'. excll v. &Qod v. good f g9od v. goaj — _QQ fair good+ £ 90
f, goPd_ f. good fair good poor_ good go"! good good— — good fair+ good £140
good f. good good__ v. good excll _ exell. good _go"!_ good good_ v.good excll, e"ell. £229
good fUir __ Igood _excll. v.good fair good __Y:^"! f_gd>0_,Q [_gQQd good__ good- v.good £ 95
excll__ good good f. goo"!_ v. good good good good__ good _  [good good good+ good+ £185
v. good f. good good v. good fair____fair good v. good v.good — v. good fair excll £ 95
v_good £ good f. good exell. good good good+ exell. £ good — yujood v. good go"! _ £155
good good v. good excll. v. good v. good v. good - i flood - v. good— good v. good excll. v. aood £280
excll. f. eood f. good v. good excll. f. good v. good v. good f good good v. good good— good Ì26O
good f._ood &qoQ exell. f. 4-4-d good fair _Qd+ good+ — excll. good+ v.good £1§5
v. flood good well. good f. good v. good good . good f good — good good+ good £16i
i goQd good good fair excll fair good 1 i _o^ v. good good excll. excll. v. gocj £365
excll [air good excll. f. good v.good f. good v. goQ v ggQ — excll. good+ v. good £160
v.gQod f. good ggod v. good good v. good v. good v. good v. ini. i excll. good+ exell. £180
f. good f. good f good good excll. poor v. po"! v. good good+ — excll. fair v. good £ 86
gQod f. gQQd v. good v. good f. good v. good v. good excll. v. good good excll. excll. good+ £350
v. good poor good excll. excll. good good+ v. goQ<I v good — superb good+ exell. £200

good gQ_d — gQod f. good good good+ v. good — good good good- good £130
good good gQQd v. good excll. ex ell. good+ good- f. good good go<>Q goaj+ r. good £200
gQod v. good good v. good fair f. good f good* goQd+ good- — good+ good- excll. £140
v. good fair v. good excll. excll. exf!I. good* v. goocl+ excll. - excll. -- excll. v.good £400
v^good V. go"! ^— [poor v. good excll. v. good v. good oacH. v. good exell. good* £450
^ell. good — exell. good v. excll. excll. exell. - fair v. good+ fair ^cll. £ 80
^.good. v. good superb v. good fair excll. exell. exell. v. good excll. excll. cxcll. good £400
gell. excll. superb _ superb v. poor v. good superb superb superb v. good superb v. good+ v. good £475
v. gQod v. good — v. good exell. excll. good v. good — exell. v. ggQ± goaj good £370
v^good fair gQod good v. good Igood excll. - v. good+ excll. — V. g9QQ- v. goQd go (Xd* £270
good good _ v. good excll: good good v. gooO v. good- excll. excll. exell. exell. v. good £450
good fa"! — good fair fair+ ex9J. excjl. __ _ good fair exell. £ 80
igood ^&Qod y.^od superb excll. igood exili + exc_!i t e’cll. + good excll. + v. good good £360
excIL V. poon excll fair excll. v. good v. good+ v. good v. good+ good v. good v. goQd+ good £265
&Qod good — v. goQd p9or fair* v. goQd+ v. good+ — — v. go,od exell.* good £375
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Philips N4522
Philips Audio, City House, 420/430 London Road, Croydon CR9 3QR. Tel. 01-689 2166

Since the new half-track stereo version of the 
N4520 is identical in virtually every respect to its 
predecessor, this review will be dealing entirely 
with differences of overall measurements, and 
commenting much more fully on ergonomics and 
overall sound quality. I reviewed the new version 
in great detail fairly recently, and was so pleased 
with its performance that I ended up purchasing the 
review sample!
The problems I initially' encountered with the 

knobs had already been put right by the time the 
N4520 was first reviewed in Hi-Fi Choice, but one 
problem which remained and continues is that the 
reels take a long time to stop after spooling, 
causing the tape to flap around like mad. Also, 
after considerable experience with the machine, I 
have found it rather easy to knock the odd front 
panel long lever switch accidentally to unwelcome 
positions, for example, from stereo to half-track 
mono recording, actually ruining an inportant 'otf- 
air' recording in the process. Admittedly this was 
carelessness on my part, but perhaps these switches 
should have been shorter. But now for some very 
good points indeed In prolonged use, the three 
speeds were found extremely useful, since they all 

gave excellent results. I found that it is very simple 
to use virtually any make of LP tape and rapidly 
obtain a flat response, by adjusting the ganged bias 
control; it is actually quite simple to do this by ear, 
let alone with instruments. Despite HF equalisa
tion the metering has been very consistent in 
performance and is well liked. By introducing 
variable spooling speed on a domestic machine, 
one can wind through even the most ruffied tapes 
and improve their storage conditions (patiently 
drinking a cup of tea whilst waiting). One very 
useful feature is the provision of both IEC and 
NAB equalisations at 38cm per second, allowing 
optimised playback of professional recordings.

The machine's flexibility in interfacing with 
external equipment is possible better than any 
other that I have ever encountered; even the DIN 
input circuitry is superb, and all input clipping 
margins are around the best that I have ever 
encountered even amongst semi-professional decks. 
Although domestic users will mainly use the phono 
line in/out sockets, I used the stereo headphone 
sockets to interface the machine with external 
professional equipment more than adequate levels 
were available to drive professional Dolby pro 

174



cessing, and from a very low source impedance. 
One point of criticism on this version should be 
brought up, which is that the replay amplifier 
clipping margin will not quite allow professional 
tapes recorded at a very high level to be played 
back without traces of clipping, but headroom is 
much more than adequate for normal domestic LP 
tape requirements. This problem could probably be 
corrected by preset controls internally, in which 
case not only is this a most astonishing domestic 
machine, but it must also be considered for semi
professional and some professional applications.

The replay amplifier noise measurements on the 
half-track model were all an average of 6dB better 
than on the quarter-track version; hum was also 
minimal, resulting in overall noise improvements 
of 4.5 to 6dB. This shows that all the electronics 
have been improved even further, the equalisation 
in any case being rather more accurate than on the 
first model. As with the N4520, MOLs and HF 
saturation performance depended virtually on the 
properties of the tape used, the lab tests showing no 
reservations in the performance of the electronics 
(with the proviso that if very high output capability 
studio master tapes such as Ampex Grand Master 
are used, replay clipping can affect maximum 
MOLs.) All these factors help to make the point 
that half-track is to be strongly recommended 
above quarter-track unless tape economy is a 
particular priority. The overall sound quality at all 
speeds was superb, and we found it surprising that 
very high recording levels could be achieved on 
programme material at even the lowest speed

The wow and flutter figures on the half-track 
model were all marginally inferior to those on the 
quarter-track model tested earlier, but it should be 
stressed that they were all very much better than 
the average for similar reel-toreel decks. The low 
speed figures (9.Scm/second) in particular were 
amazingly good, and in fact very much the equal of 
19 cm per second performance on other machines. 
At all three speeds speed accuracy was within 
0.2%, which is astonishing and close to the 
claimed accuracy of our speed measurement.

It must be quite obvious to the reader from 
examining this and the previous N4520 review that 
my colleagues and I regard the Philips N4522 as 
the finest value for money yet encountered, on 
what we regard as a semi-professional recorder at a 
domestic price. If you want a reel-tcrreel recorder 
now, with its obvious flexibility for editing etc., this 
must undoubtedly receive the top recommendation 
for its outstanding electronic design and amazing 
facilities. It has been a pleasure using this deck, 
and it is interesting to note that it is many hundreds 
of pounds cheaper than the most expensive cassette 
decks now available.

GENERAL DATA
Mike i/p: sens/clipping.lnoise.....................................290uV/222mV/—58.6dB
Line i/p: sens/clipping...........................................................................9JmV/6.6V
DIN i/p: sens/clipping/impedance . .............-25dB/+35JR/i8kohm
DIN Vp: noise <ef DL +4dB (CCIR/ARM)........................................-—9dB
Meter quality................................................................................................ excellent
Worst audible replay hum component.................................... 6fidB (tool!?,)
Replay hiss (CCIR/ARM cef DL) 9.5/19/38cm/s od1
Replay amp clipping (ref DL)/ distortion ....................... ■ H 7gB/\ poud
Max line output.............................................................................................. 650mV
Dist point(JJJHz/1kHz*. 3% Jed MOL cef DL)

9.5/19/38cm/s................................................................+ 11.1/ + 11.5/ + l l.5dB
Ovccall noise(CCIR/ ARM <efDL)9.5/19/38cm/s .... -57.5/-59.5/-60dll" 
Erasure.................................... . . ................................ ............................>71dB
Overall wow and nuttcr(DIN. avcragc)9.5/l 9/38cmls.... O.C05 6/O.C037/O.C036% 
Speed accuracy (worst).. . .........+0.2%
Approx dimensions (W/H/D). . . ................. 53/53/23cm
Approx weight. .. . , , - ......... .. ............... ...25kg
Approx typical price....................... ................................................... £850

Philips LP, 27cm spools, bias at centre indent
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Much was rumoured about this machine before its

Philips N4520
Philips Electrical Ltd., City House, 420-430 London Road, Croydon CR9 8QR 
Tel (01) 689 2166.

eventual appearance, and the review sample 
supplied was the quarter-track stereo model, a 
half-track one being available shortly. Three tape 
speeds of 9.5, 19 and 38cm/s are incorporated, 
and reels of up to NAB size can be used on the 
entirely logic operated transport. Variable 
spooling speed and cueing are provided, and the 
deck functions will transfer neatly from any mode 
to any other. Intended for vertical or horizontal 
operation, phono line in/out and 5-pin DIN 
sockets are mounted at the bottom of the deck 
panel, whilst bon jacks are fitted on the front for 
mike (left channel stereo, right mono) and 
headphones (balance and separate gain allowing 
ample volume and clipping margin for all types). 
Pre-set replay gain and record current setting are 
fitted, and a multi-pin DIN socket allows special 
testing and operating. The mains lead is 2-core, 
and unfortunately no earth terminal is fitted. A 
stereo ganged master fader is mounted vertically, 

whilst the ganged rotaries for mike/DIN and line 
inputs each with an additional balance control 
were liked.

Two large VU meters can be switched to 
normal VU or peak reading characteristics and in 
each position transients were surprisingly 
accurately indicated, although some HF boost 
was applied to the meter, which is irritating. LEDs 
are also fitted, operating at + 7 dB and + 1OdB, 
and deck lever switches operate input selection 
sources /tape monitoring (an auto position 
fulfilling DIN monitoring convention), 38cm/s 
DIN/NAB overall equalisation (splendid), tape 
speed, sound on sound, and stereo/mono track 
selection. WLtlst bias is internally preset for the 
three speeds, a centre idented ganged rotary 
allows this to be adjusted up and down for using 
other than recommended tape types, which is 
most useful. The five figure indicating tape 
counter shows length in meters to the nearest 
decimetre, and whilst this worked well, hours and 
minutes would have been better. Excellent NAB 
adaptors are supplied.

Full speed spooling was untidy, but at reduced 
speed it was excellent (2m.40s at fastest). The 
basic transport is very similar to that of the Revox 
700, and was superb, with auto tensioning giving 
very low phase jitter and wow, and excellent 
stability throughout. The speeds were also 
surprisingly accurate, being only 0.25% fast 
throughout.

All input circuits were as well designed as I 
have even known with amazing sensitivity, 
extraordinarily good clipping margins and low 
noise, including the microphone inputs which 
allow moving coil as well as capacitor types to be 
used. Philips circuitry here, including mixing, 
should be a lesson to every other manufacturer, 
for distortion is also at a minimum.

Replay responses of the original prototypes 
were1 a little uneven, but after Philips had 
corrected them, they were slightly and equally down 
at 15kHz at all speeds, but this was not really a 
problem. Replay hum and noise measurements 
•were extremely good throughout, overall 
azimuths were very well optimised throughout, 
and clipping margins were very good, although the 
very highest level stereo masters might show 
marginal clipping very occasionally.

Philips recommend Maxell UD tape, and 
overall responses at the two higher speeds were 
very well maintained, the lower speed also having 
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a good response with particularly outstanding LF. 
Maximum opeating levels at middle frequencies 
were all consistent with the tape type used. 
Overall noise levels were again very well 
optimised throughout, being very goodd for quarter
track stereo. NB levels can be very well 
optimised with presets. All normal erasure figures 
were better than -70dB; however, the quarter
track erase head allowed some bulk erase noise 
through, which is to be expected as there was very 
slight crosstalk at VLF between tracks 2 and 3 
due to a slight head height error. The quarter-track 
stereo performance was much better than usual, 
no drop-outs being ever noted. The two 
equalisations at 38cm/s were very useful, and the 
DIN curve is to be recommended for normal use, 
but the NAB one is unfortunately required for 
playing back many professional tapes. The only 
mild irritation was that after a complete spool 
rewind, the reels flapped around for many seconds 
before stopping.

Philips superb electronic design throughout 
allowed optimum performance virtually every
where, and the exceptionally low wow and flutter 
figures allowed piano music at the slow speed to 
be completely free of audible wow. The recorded 
quality must be said to be entirely dependent on 
the tape type, for no reservations in the electronics 
can be found. The cueing facility combined with 
the variable speed during spooling was found 
fascinating (normally found only on semi
professional machines), and the ergonomics were 
really splendid This machine must achieve the 
strongest recommendation, and the half-track 
version will clearly be well worth waiting for, 
although for tape economy the quarter-track 
model seemed so good that it can be safely 
purchased. Clearly it provides stern competition 
for everyone else.

38cm/s IEC Maxell UD tape: +4,-24dB refDL

.290uV/222mV/-58.6dB
..................... 93mVX>.3V
-25dB/>26dB/l 8.3kohm

................. -69dB 
............. excellent 
.. —61dB [100Hz] 
-64/-68/-78*dB

I 5.2dB/v. good
............ 675mV

Philips N4520
(revised and reprinted)

GENERAL DATA
Mike i/p: sens/clipping./noise.......
Line i/p: sens/clipping ... ............
DIN i/p: sens/clipping/impedance................
DIN Vp noise ref DL+4dB (CCIR/ARM)..
Metter quality.  ........................... ,
Worst replay hum oompo"ent...... .
Replay hfs: (CCIR/1W r;/ DLj 9.5ii9i38cnV's.
Replay amp clipping (ref DL]/distortion . ...... .
Max line output (DL)..........................................
Dis point (333Hz/l*kHz, 3% 3rd MOL ref DL)

9.5/19/38c^s...................................................+ 1O/+1O/+lOdB
Overall noise (CCIR/ARM ref DL) 9.5/19/38cm/s ... -53/-54.5/-53.8*dB
Worst erase figure............................................................................ —71 dB
Overall wow and flutter (DIN) av/worst 9.5cm/s.................055%/.057%

l 9cm/s.................034%/.038%
38cm/s................. 034%/.042%

Speed accuracy (worst) .. .........................................................+0.25%
Approx dimensions (W/H/D)..................................................  53/53/23cm
Approx weight....................................................................... ..............25kg
Approx typical price...........................................................................£700
*IEC instead of NAB eq.

19cm/s Maxell UD tape: 0,-24dB ref DL

38cm/s NAB Maxell UD tape: +4,—24dB refDL 
Overall frequency responses
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Pioneer RT707
Pioneer High Fidelity (GB) Ltd., The Ridgeway, Iver, Bucks. SIO 9JL. Tel 0753 652222/7.

This front-foading quarter-track only reel-to-reel 
recorder is housed in a metal case, and is designed 
for rack mounting or for positioning on a shelf or 
table top with the reels vertical. It can only 
accommodate reels of up to 18 cm diameter, and 
will play back in both directions, although only 
record from left to right. Rotary concentric record 
level, controls are provided for mic/DIN input, 
and phono line input pre-set pots on the rear are 
provided for monitoring output levels. Two VU 
meters, in between the spools, read peaks with 
more accuracy than usual. Deck controls include 
tape counter, play back repeat and pitch control 
above the head block, push buttons providing 
mains on/off, tape speed (9.5 and 19cm/s), tape/ 
source, bias and equalisation separately for 
normal and high bias tapes, and recording track 
selection. The solenoid type deck functions allow 
logic transfer between any functions although the 
action is rather noisy. The back panel incorporates 
an IEC mains socket, phono in/out and 5 pole DIN 
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sockets.
The high- Z mike inputs (i4in jacks) were very 

insensitive and rather noisy, but had a good 
clipping margin. The DIN input was very noisy, 
and should not be used for normal DIN inter
connection because of this, so it is therefore best 
ignored. The line inputs and outputs were well 
compatible with external equipment also using 
phono sockets, although very slightly too much 
noise was present after the record level control.

The replay response measured extremely well, 
showing a virtually flat response to 18kHz at 
19cm/s in both directions. The replay clipping 
margin was extremely good at 20dB above Dolby 
level. Low impedance headphones were driven at 
a reasonable level and with a good clipping 
margin, high impedance models being too quiet. 
Replay amplifier noise was very low indeed, with 
virtually no hum present.

The overall results on BASF LPR 35 LH 
Super at the slower speed were generally 



Pioneer Rbo07
(revised and reprinted)

reasonably flat, rising to a gentle 2dB boost at 
15kHz, although surprisingly there was a sharper 
peak of +5.75dB at 23kHz! The left channel 
stability chart showed some drop-outs, although 
the right channel was much more stable. The 
response was virtually flat to 14kHz, even at 
nearly 4dB below Dolby level, and thus high 
frequency transients were very cleanly recorded, 
even at the slow speed. The 333Hz MOL at 
9.5cm/s was at +9.5dB which is reasonable, 
whilst overall noise measured well. At 19cm/s the 
response was very flat,. showing +ldB at 15kHz 
and +2dB at 20kHz, extending to +2dB at 
30kHz. At Dolby level itself, the response is still 
flat to 20kHz. The high level of +ll.6dB for 
333Hz MOL was noted, and signal-to-noise ratio 
measured very well, although we did unfortu
nately note some hum recorded at both speeds. 
Wow and flutter generally measured well, 
although it increased slightly towards the end of a 
spool in the reverse direction. Speed (variable on 
play back only, with centre ident position for 
nominal), was within 0.2% accuracy, which is 
excellent, and replay azimuth was also well set 
An 1800 ft tape took 2 mins to spool through, 
which is surely a little slow. Erase and crosstalk 
presented no problems, showing excellent head 
height positioning, as well as good electronics.

In general, the egonomics were very well liked, 
although we did find it awkward getting used to 
vertical tape threading. The concentric record 
levels were very tightly friction locked, thus 
making it awkward to vary channel balance, 
although the deck functions worked extremely 
well, and the reversal facility was useful. The 
record levels were also a little close to the left 
spool for comfort.

The price seems rather high for the facilities 
offered, and since the playing time is restricted, 
the machine is not really competitive against its 
best cassette deck rivals, although it could be of 
use for playing continuous background music 
where needed. Not the sort of machine, then, that 
most people would go for if they want reel-to-reel 
for specialist applications, and it is only available 
in quarter-track stereo format. However the 
unusually compact vertical styling must enhance 
its appeal.

GENERAL DATA 
Mike i/p: sens/clipping/noise  ........  .................... 780uV/170mV/—51dB
Line i/p: sens/clipping.............................................................145mV/>lOV
DIN i/p: sens/clipping/impedance....................-15.5dB/>26dB/L3kohm
DIN Vp noise ref DL+4dB (CCIR/ARM)......................................— 9dB
Meter quality........................................................................................ good
Worst replay hum component............................................ —66dB (0 Hz]
Replay hiss (CCIR/ARM ref DL) 9.5/19/38cm/s .... —65.5/—69.4/-dB 
Replay amp clipping (ref OL)/distortion..............................4-20.5dB/good
Max Jine oulpur (DL).............................................. ................... 78BmV
Dist point (333Hz 3% 3rd MOL ref DL)

9.5/l 9/38cm/s............................................................ -/+8.9/+1 L6dB
Overall noise (CCIR/ARM ref DL) 9.5/19/38cm/s ... — 2.5/—3.3/-dB
Worst erase figure...........................................................................—80dB
Overall wow and flutter (DIN} av/worst 9.5cm.ls..................0.1%/0.11%

19cm/s............ 0.057%/0.064%
,Speed accuracy (worst) .. .......... ........ ............... ... +0.23%
Approx dimensions (W/H/D).. .........................................  48/23/37cm
Approx typical price .....,<<,,.............  . ,,, .£450

19cm/s BASF LPR35 tape (bias,eq:LH): 0,-24d8 
ref DL
Overall frequency responses (Dolby in, -30dB ref DL)
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Revox B77
F.W.O. Bauch Ltd., 49 Theobald Street, Borehamwood, Herts. WD2 4RZ 
Tel (01)953 0091.

The B77 series is a most worthwhile successor to 
their very well established A 77 models, and 
machines are available in half- or quarter-track 
versions and also with two speed cominations, 
either 9.5/19cm/s or 19/38cm/s. Versions 
incorporating Dolby B are forthcoming, and I. am 
pleased to report that whilst the facilities are very 
similar to the old series, many earlier niggling 
minor criticisms have now disappeared. The 
review sample was a high speed half-track model, 
and al the series offer source/tape monitoring, 
highly sensitive unbalanced mike inputs, 5-pin 
DIN and line in/out sockets and a good 
headphone provision on a i.in stereo jack, suiting 
all impedances and independantly adjustable in 
level. Whilst the tape transport has been 
significantly improved with better head/tape 
contact, the record and replay circuitry is very 
similar Lo the old models, although improved 
throughout where necessary. Stereo/mono 
switching is possible allowing the two inputs to 
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mix for mono with f.e.t. switching. Replay 
monitoring can be switched to stereo, L, R or 
track mixing. The VU type meters under-read as 
usual but have LEDs for peak indication at +6dB, 
metering also being switchable between record 
and play back (a distinct improvement here). Push 
button logic operated controls allow transfer 
between functions, including dropping into record, 
and a cuing facility is provided. Built-in tape 
scissors and an editing block are also fitted. 
Available accessories include remote control, 
slide synchronisation and a facility for capstan 
drive at various speeds. The tape position 
indicator does not correlate with time, feet or 
metres unfortunately. The accidental erasure 
problem on the old model has been eradicated.

The front panel controls include monitoring 
mode, input selection for each channel, record 
track selection, speed change with tension control, 
source tape switching and independent record 
levels for left and right (unfortunately not 



concentric).
The microphone inputs were very sensitive; 

quiet and yet with a good clipping margin. The 
DlN input showed no noise degradation, and 
again had a wide dynamic range, although the 
impedahce was high. The line inputs were again 
sensitive but clipped at 4.5V 'input (annoying for 
professional applications). The record circuitry 
has much less distortion than before, and 
independent adjustment on internal presets is 
fitted for RF bias and equalisation at both speeds 
and tracks. Relay amplifier noise measured very 
well, and clipping margins were very good. Replay 
responses were very accurately set on both low 
and high speed versions, and a maximum output 
level of 5.2V is available before clipping, Dl 
being set normally at around 7 !Orn V (preset 
adjustors for this).

Revox 621 tape was stipulated for the tests, and 
at 38cm/s very high levels can be accommodated 
across the audio range, distortion at DL, !kHz 
being only 0.07%! Responses were very flat 
overall at both speeds, at +8dB ref DL the 
response being only -1dB at 16kHz. Overall 
weighted noise was creditably very low at all 
speeds on both models, and all overall distortion 
measurements virtually depended upon tape 
types. The 19cm/s speed was only-ldB at 20kHz 
at low levels and -IdB, 14kHz afDL, which is 
excellent. Source/tape levels were very accurate 
indeed at both speeds. Erasure was generally 
excellent although at 38cm/s on the right channel 
the figure was -67.5dB, other figures being better 
still. Whilst stability was very good, phase jitter 
was average but adequate, crosstalk was very 
good up to HF, but EHF measured 43dB at 
15 kHz. Wow and flutter measured better with the 
machine vertical, the figures being regarded as 
good, although 19cm/s measured better still on 
the low speed version. Speed accuracy was within 
0.15% which is incredible, and spooling was fast 
for a LP NAB at 2m 12 s, and neater than ofold.

I am very happy to recommend highly both low 
and high speed models, although it 1s a pity that 
each has only two speeds. All presets were set 
very accurately at the factory, and both models 
checked were very reliable and much liked 
ergonomically. Note that variations in mains 
voltage are accommodated, and 50 or 60 Hz mains 
frequency alternatives present no problem since 
the motor speed is electronically controlled.

Other variants include speed combinations of

RevoxB77 
(revised and reprinted)

2.4/4.8cm/s, 4.8/9.5cm/sec, professional
balanced line in/out socket version, and a versioii 
incorporating loudspeaker amplifiers and internal 
speakers. Almost every version is available as 
rack mounting or portable. Three forms of slide 
sync having an extra head can be supplied, and a 
sel-sync model allows one channel to be brought 
up from the record head whilst the other channel is 
recording for adding a synchronised new track 
recording.

GENERAL DATA
Mike i/p: sens/clipping/noise. ............. . 250uV/340mV/—60dB
Line i/p: sens/clipping................... ............. . ...........................54mV/4.5V
DIN i/p: sens/clipping/impedance................................... -22dB/25dB/20kohm
DIN i/p noise ref DL+4dB (CCIR/ARM)...........................................................-76dB
Meter quality. . . ......................................................................................................v. good
Worst replay hum component................................................................ —65.5dB {50Hz]
Replay hiss (CCIR/ARM ref DL) 9.5/19/38cm/s................... -/-70/—70dB
Replay amp clipping (ref DL)/distortion...........................................+l 7dB/v. good
Max line output (DL) . 710mV

Dist point (333Hz 3% 3rd MOL ref DL)
9.5/l 9/38cm/s.. ............................................................................. -/+11.4/+12. 7dB

Overall noise (CCIR/ARM ref DL) 9.5/19/38cm/s . ... -/-59/—58.5dB
Worst erase figure.....................................   —67.SdB
Overall wow and flutter (DIN) av/worst I 9cm/s......................0.05%10.056%

38cm/s ............. 0.03%/0.042%
Speed accuracy (worst)......................................................................................................—0.15%
Approx dimensions (W/H/D).. ..................  45/41/21cm
Approx weight..................... ..... ................................................................................................ 17 kg
Approx typical price.................. ........................  ... ..................... £700

19cm/s Revox tape: +4,0,-24dB ref DL

38cm/s Revox tape: + 8,+4,-24dB ref DL
Overall frequency responses
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Sony TC7664
Consumer Inf. Dept, 134 Regent Street, London Wl. Tel (01) 439 3874.

This model is available in two versions, 
9.5/19cm/s and 19/38cm/s, the latter being 
reviewed. Four heads including both half-track 
and quarter-track replay are incorporated, the 
record/erase heads being half-track. The deck is 
recommended for vertical mounting and can be 
used with spools of up to NAB size. Phono line 
in/out and 5-pin DIN sockets are provided, and 
switches near the input sockets select line/DIN 
and DIN replay pins on/off during recording. 
Separate concentric rotary record levels are fitted 
for microphone and line/DIN inputs allowing 
mixing, there being no friction lock between 
channels. A similar replay gain having a friction 
locked rotary is provided with an indented nominal 
level position, and the VU meters are driven via the 
replay gain control. Front panel controls include 
separate 3-way switches for bias and equalisation 

allowing a wide range of tapes to be used), reel size, 
tape speed, three way mine attenuator (with 15dB and 
30dB passive attenuation), and a track selector for 
L, R or L + R The transport mechanism is 
entirely logic controlled, allowing transfer from 
one function to another, the controls being very 
well linked; tape loading, however, was a little 
awkward. The two large VU meters gave an only 
average performance, and unfortunately no peak 
reading lights were fitted.

The microphone inputs ('•in mono jack sockets) 
had a rather poor sensitivity, although the input 
clipping margin was excellent. Input noise though 
was only fair and high output microphones will be 
required. The DIN input circuitry introduced 
slight noise degradation but was adequate, though 
not good. Line inputs and outputs were well 
compatible with most external equipment. The 
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Sony TC766^2

(revised and reprinted)

replay section was generally very good indeed, 
with azimuth accurately set, low noise levels and 
very flat responses. The replay clipping margin 
was also excellent if the replay gain control was 
set in its indented position. There was only 
sufficient volume from a %in stereo jack for lower 
impedance headphones but these worked well. 
Replay distortion was commendably low.

On Sony SLH the overall responses were very 
well maintained, the 38cm/s response extending 
to 25 kHz. The responses at low level and at +4dB 
were virtually identical, and at both speeds, which 
is commendable. The MOLs were as expected for 
the tape type and transients at both speeds were 
surprisingly accurately recorded without 
compression. Sony FeCr gave a response 
extending to 25kHz at +4dB at the higher tape 
speed, wich is astonishing, although at 19cm/s we 
noticed a l.5dB lift at 15kHz. Overall signal-to
noise ratios were not too well optimised, there 
being too much gain in the record amp after the 
level controls, and this was felt to be most 
unfortunate. Overall wow and flutter 
measurements were very good at both speeds, 
better figures being obtained with the machine 
vertical. Speed itself was very accurate, but 
spooling was very slow, a NAB reel taking some 
3m. 25 s. Whilst level stability was excellent, 
phase jitter was only average, erasure being good 
throughout. Crosstalk throughout was excellent 
across the audio range. The tape take up guides 
were thought rather flimsy, but in all other 
respects the deck itself was much liked, although 
the tape counter only indicated an arbitrary 
number. The left hand spool hub was found too 
low on delivery and was adjusted before tests 
began. Although braking was sharp, tape handling 
was efficient and the NAB adaptors were quite 
reasonable. When the record 'ready' button is 
depressed, a light flashes below it until the tape is 
physically moving, as a cautionary reminder. 
Editing is catered for by depressing play and 
pause.

Whilst this machine was capable of providing 
extremely high quality recordings, the insensitive 
microphone inputs and the higher than average 
tape noise are just slight drawbacks to what 
otherwise would be a strong recommendation, but 
nevertheless the machine will be well liked by 
many of its users. We would however have 
preferred to have seen three speeds as were once 
available on an earlier Sony machine.

GENERAL DATA
Mike i/p: sens/clipping/noise........................................825uV/3.2V/-52.5dB
Line i/p: sens/clipping............................................................... 196mV/>IOV
DIN i/p: sens/clippingiimpedance..................... -23.5dB/l 9.3dB/l.5kohm
DIN i/p noise ref DL+4dB (CCIR/ARM)......................................... 71.4dB
Meter quality........................................................................... average
Worst replay hum component . ......... ... .. -67d8 I lOOHz)
Replay hiss (CCIR/ARM ref DL) 9.5/19/38cm/s..............-/-67/-67dB
Replay an p clipping (ref DL)/di start ion............................. 25.5dB/excellent
Max line output (DL)................................................................................. 1.05V
Dist point (333Hz 3% 3rd MOL ref DL)

9.5/l 9/38cm/s................................................................... -/+8.9/+IO.3dB
Overall noise (CCIR/ARM ref DL) 9.5/l 9/38cm/s .... -/-55.5/-54dB
Worst erase figure.. . . . , ... ..................................-70dB
Overall wow and flutter (DIN) av/worst 19cm/s............ 0.03%/0.034%

38cm/s................0.02%/0.024%
Speed accuracy (worst) .. .................  ,......... . ............................. —0.2%
Approx dimensions (W/H/D) .. . . ................... 45/53/24cm
Approx weight . ........................................................................................ 27kg
Approx typical price................................................................................... £650

19cm/s Sony SLH tape (bias:med,eq:special): 
0,-24dB ref DL

: :med,eq:special):38cm/s Sony SLH tape 
+4,-24dB ref DL 
Overall frequency responses
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Sony SL0323/PCM 100
Sony UK Ltd., 134 Regent Street, London Wl. Tel 01-439 3874

We have chosen to review this combination, not 
because we envisage that hundreds of Hi-Fi 
Choice readers will go out and buy it (since it costs 
around £7 ,OOO including VAT), but because it is 
an excellent example of what has been available 
for over a year to the professional user, and what 
will be available in equivalent terms to the domestic 
user perhaps sooner than many of us realise and at 
an acceptably modest cost (Note that although the 
total cost of video cassette recorder plus digital 
audio adaptor will remain quite high, many 
families will own a VCR in any case, so the cost of 
'going digital', albeit with some loss of flexibility, 
may well become quite modest). Therefore, this is 
not a specific review of the system but a descrip
tion of the performance of the system, and of the 
facilities that are -almost certain to be provided on 
digital adaptors and the complete domestic digital 
recording systems which are just around the 
comer. Please see the specific chapter dealing with 
digital recording for comparisons with analogue 
recording. In case you think domestic digital will 
have some serious compromises compared with 
this professional system, I have already examined 
in depth a prototype PAL-compatible digital 
adaptor working with a normal PAUVHS video 
recorder, and results were very similar throughout

The Sony professional digital 14-bit system 
incorporates balanced XLR inputs and phono line 

outputs. Input and output clipping performance 
throughout is determined only be the onset of 
clipping in the digital processors. The equipment 
has been evaluated by being interconnected with 
the line outputs of my control desks, and also direct 
from my Calrec sould field microphone. The 
overall weighted dynamic range is 85 dB with 
treble pre-emphasis on record. I have found that 
the available reproduced dynamic range has been 
entirely dependent on the background hiss level of 
the microphones with all my coincident mike 
recordings, and almost all other test recordings. So 
what more can one ask of a 14-bit system, if it is 
driven by a competent engineer carefully, and to its 
full potential and without going over the top? 
Certainly, a 16-bit system gives an engineer more 
headroom, which is convenient for a nasty surprise!

Since the distortion is generally a maximum of 
one hundredth of the distortion of analogue at 
normal and high levels, it is just not audible. At 
very low levels, one might think that it might be 
possible to hear the digital noise and spurious tones 
produced by the processing but at no time were we 
able to hear these if we recorded tapes at 
reasonable levels. Our digital recordings made at 
the Royal Festival Hall, the Royal Albert Hall and 
even in an anechoic chamber sounded virtually 
identical to what we remembered of the live line 
out from the control desk or mike system. So when 
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replaying tapes in my listening room, we heard a 
clarity of reproduced sound at all frequencies that 
we have only heard before from other digital 
recording equipment High frequency transients 
are utterly remarkable, whilst very low frequencies 
are so accurately reproduced that they sound much 
more open than usual.

There is always at least a suspicion of wow and 
flutter on an analogue recording, but of course 
there is absolutely none on a digital one, so long 
sustained notes have a purity and stability that one 
just does not hear from analogue. Instruments such 
as flute and french horn often produce an effect 
akin to modulation noise, which is totally absent in 
this digital system, and listeners have told me that 
they get a thrill out of nearing digital material 
because it can be so realistic if properly balanced • 
in the first place. The frequency responses cannot 
possibly be criticised either since they are within " 
fraction of a dB from I 0Hz to around 16 kHz. They 
then fall to about -1 dB at 20kHz, above which the 
response falls as if hitting a brick wall because of 
the anti-aliasing filters; however any effect of these 
filters was not audible to anyone carrying out tests 
with me.

The SLO323 gives up to 1 h hours of continuous 
digital recording, although PAL adaptors will of 
course give the normal playing time when they are 
eventually used with domestic video decks. When 
the Sony system is used with good quality video 
tapes it never normally produces any uncorrected 
digital dropouts apart from a very occasional three 
seconds of complete silence on replay, due to a 
tape fault, since the decoder just cannot cope with a 
tape problem. Almost invariably however the 
problem does not exist on a subsequent replay, and 
it is clearly a problem with the video deck rather 
than the digital system; it is necessary to take very 
great care to ensure that no dust gets into the video 
system. Programme metering is achieved with 
superb accuracy on transients using liquid crystal 
bar-graph displays, extra lights coming as a 
warning if maximum permissible levels are ex
ceeded. A peak-hold facility is included, and is 
very useful since it works extremely well. We 
found that if we did go slightly 'over the top', the 
reproduced quality was in fact virtually totally 
acceptable if the overload was at HF, although an 
MF overload (which is less likely if HF pre
emphasis is used) was slightly noticeable.

The PCM 100 includes a dubbing facility in 
which the output of one video recorder can be 
subject to all the normal error corrections before 
being put on to a video carrier again for copying 
onto a second machine. This means that digital 
copies are in every way identical to the masters, 
with the same signal-to-noise and distortion charac

teristics. Domestic adaptors will include all the 
normal input and output facilities (although 5-pole 
DIN sockets will probably be omitted, since their 
circuitry would limit the dynamic range), and the 
quality that they should record and reproduce 
should be no different from the remarkable sound 
quality that we have heard from the Sony system. 
However, by being PAL compatible, they will be 
able to be interfaced with normal PAL video 
decks, whereas the PCMJOO must be used with an 
NTSC standard recorder.

The introduction of digital audio will bring 
perhaps the greatest revolution ever in the field of 
domestic recordings.

GENERAL DATA
Max i/p sens for peak rec level from 600ohm balanced source ... +9dBm 
O/p for full recording level (balanced).. ,. , , , . .. +18dBm

(approx 6.3V) 
O/p level from phono outputs................................................................. -IOdB
Stereo Headphone socket .. drives all normal Headphones with gain control 
Video sockets.................................................................................75ohm BNC
Overall CCIR/A^M weighted noise (ref Max recording level) .... -8SdB 
Frequency response ... typically within ±0.25dB, 20Hz to l 2kHz, -IdB at 20kHz 
Pre-emphasis (switchable) auto-coded onto tape............................. 50/ISuS
Distortion across audio range...................................................typically 0.03%
Wow and nuUer........not measurable on normal equipment therefore <0.005% 
Sampling rate ....... .................................. 44.l kHz. 14 bits per sample
Bit rate....................approx 2 megabits/sec (including error correction, etc)
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Tandberg TD20A
Tandberg UK Ltd, 81 Kirkstall Road, Leeds LS3 l HR Tel (0532) 774844

Two samples of this deck were submitted, quarter
track stereo 9.5/1 9cm/s, and half-track l 9/38cm/s. 
Measurements will be quoted for the low speed 
version, but comments also generally apply to the 
high speed model.

This deck has three heads, source/tape monitor
ing being selectable. Other switches include . sel 
sync, edit, play-back mode (L/R or stereo), left and 
right record track selection and mike input attenu
ator. Pushbuttons select mains on/off, low/high 
speed, low/high tape tension and normal tape deck 
functions, the latter being logic controlled and 
allowing transfer from one function to another 
quite safely. Independent rotary pots are provided 
for left and right outputs. Four separate record 
controls adjust inputs separately for left and right 
line l and 2 inputs, the latter also being used to 
control mike/DIN input levels, allowing additional 
mixing when in mono. A master stereo ganged 
control having a centre indented marker lever 
allows for easy master fading. A seven-pin DIN 
socket is provided for remote control. Deck 
functions all worked extremely well, but tape 

threading was slightly awkward, and the NAB 
adaptors poor. Two large VU meters worked rather 
better than usual, but were equalised slightly (HF 
boosted). All' types of headphone were amply 
driven from a \4-inch stereo jack socket.

The mike inputs were very sensitive with a good 
clipping margin (attenuation provided) and with 
very low noise. The DIN input worked extremely 
well, with no noise degradation, and at a sensible 
impedance. The two separate pairs of line inputs 
were very sensitive, and both had a good though 
not excellent clipping margin, input noise being 
minimal. Replay amplifier noise was excellent on 
the high speed version, but just slight hum was 
noted on the left channel on the low speed model. 
The replay clipping margin was very good on the 
low speed version but only adequate on the high 
speed one. Replay amplifier distortion measured 
very well. Replay responses were excellent on the 
low speed model, but 38cm/sec showed a slight 
loss of EHF due to a time constant error.

Maxell UDXL was extremely flat overall at 
9.5cm/sec, and was surprisingly good at high 
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levels. At l 9cm/sec responses were virtually a 
straight line to 20kHz, and again excellent at high 
levels. (The high speed model was also superb 
overall). MOLs on both models were excellent for 
the tape type. A/B levels were extremely accur
ately set, and the sound quality was exceptionally 
good at all speeds and under all conditions, the 
Tandberg 'actilinear' record head driving circuits 
being very free from distortion. Overall noise levels 
were very good on the low speed model, and 
extremely good on the high speed one, 38cm/sec 
sensibly following the IEC curve, which helps 
further.

Overall wow and flutter measured quite well at 
9.5cm/sec and well at l 9cm/sec. The high speed 
machine was slightly better at l 9cm/sec, and 
superb at 38cm/sec. No wow was ever heard on 
programme at any speed on either deck. Speed 
accuracy was good throughout and spooling was 
quite fast and satisfactory. Stability was excellent, 
and erase particularly good. Crosstalk measured 
excellently throughout. In operation the decks run 
very quietly, and the ergonomics were well liked. 
Back tension on NABs was slightly low, and an 
accidental jog caused slight judder. Drop-in and 
out of record worked very well. Record quality at 
very high levels was surprisingly clean on both 
versions, the record head obviously being of very 
gOod design. The electronics did take several 
seconds to warm up after switch on, and this could 
be slightly annoying. Cueing worked well, and the 
brakes can be held off for editing. User bias 
adjustments allow accurate setting up for many 
tape types.

The quarter-track version gave an overall out
standing performance, and can be recommended 
very strongly indeed, no drop-outs being noted, and 
very wide dynamic ranges being possible. The high 
speed version was also very well liked, and my only 
.reservation is that the replay clipping margin is not 
quite good enough to enable the highest quality 
professional studio recordings on very high output 
tapes to play back without very slight clipping. 
(Tandberg have promised to improve on this.)

Both versions will provide excellent quality 
recordings, and show European design at its best. 
The price is reasonable, and it is interesting to see 
Tandberg enter the semi-professional tape record
ing world with so much success, their domestic 
recorders over the years having been very 
successful.

l 80uV/370mV/-60dB
.........................50mV/7.3V
-24dB/>26dB/2 1.5kohm

........................... 77.JdB

Tandberg TD20A
(revised and reprinted)

GENERAL DATA 
Mike i/p; sens/clipping/noise ..................... 
Line i/p: sens/clipping...........................  
DIN i/p: scns/clipping/impcdance. . 
DIN Vp noise ref DL+4dB (CCIR/ARM)
Meter quality ............................   good
Worst replay hum component...................................... ............ -63dB I l 50Hz|
Replay hiss (CCIR/ARM ref DL) 9.5/l9/38cm/s. .. -60/-64.5/-dB 
Replay amp clipping (ref DL)/distortion. .. + 16dB/v. good
Max line output (DL).................................... ............. . 580mV
Dist point (333Hz 3% 3rd MOL refDL)

9.5/l9/38cm/s......................................................................+11.2/+11.5/—dB
Overall noise (CCIRJ ARM ref DL) 9.5/l9/38cm/s . .. -52.5/-55/—dB 
Worst erase figure.................................................................... ...................>-80dB

Overall wow and flutter (DIN) av/worst 9.5cm/s...............0.09%/0.098% 
19cm/s..................0.04%/0.044%

Speed accuracy (worst)......... ....................................................................+01.5%
Approx dimensions (W/H/O)..................................................... .. 44/46/20cm
Approx weight.................................................................................................... .  18kg
Approx typical price.....................       . £550

Overall frequency responses
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Technics RS 1500U& ‘ “
Panasonic (UK) Ltd., 107/9 Whitby Road, Slough, Berks, SLl 3DR Tel 0753 34522.

This machine incorporates 3 speeds, the middle 
one being l 9cm/s. Although basically a half-track 
stereo machine, an additional quarter-track 
stereo replay head is fitted, and the tape path itself 
is known as an Isoloop type, the tape actually 
running in an n shape around the capstans with a 
pulley wheel at the bottom. Although NAB reels 
can be accommodated, their adaptors are rather 
poor, although we liked the tension swing arms. 
Control functions include a vari-pitch pull-out (all 
speeds), three position speed control, remote timer 
start, meter sensitivity, mike attenuator, source 
tape monitoring (separate for each track), three 
switch positions for bias and equalisation, record 
track selection levers, and the normal tape counter 
indicating for minutes and seconds at 38cm/s per 
second (excellent). Two good quality VU' s are 
fitted, but transients still under-read appreciably 
and no peak indicators are fitted. Phono line 

in/out sockets are provided but there is no 5-pin 
DIN type. A facility for 24V DC operation is 
provided, in addition to normal AC mains.

The microphone inputs (14in mono jacks) were 
very insensitive, although the clipping margin was 
excellent. Input noise was a little high, and the use 
of capacitor microphones is recommended The 
line inputs worked well, and no clipping problem 
was noted, although the record amp noise was 
slightly higher than optimum.

The replay amplifier clipping margin was 
excellent at best, but depended on the position of 
the replay gain control, headphones being driven 
from a i4in stereo jack on the front panel suitable 
for low impendance types only. Whilst replay hum 
and noise measurements were all excellent, replay 
responses showed EHF droops at all speeds on 
the most accurate test tapes; 9.5cm/s gave -3dB 
at 12.5 kHz, for example. The quarter-track head
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Technics RS 1500US
(revised and reprinted)

gave almost identical responses to the half-track 
one, incidentally.

Technics tape was supplied (Scotch 207) and 
this was used for all measurements and 
equalisation and bias were used on position 2 as 
recommended. MOLs were not quite as g<ood as 
they should have been, 19cm/s actually being the 
best speed for these. NB levels were reasonably 
well optimised, and azimuth very well set At 
9.5cm/s the record response was flat, but the 
overall (record/replay) showed the replay loss 
mentioned. At 19cm/s the response was 
maintained flat up to 20kHz, whilst at 38cm/s it 
reached 25 kHz, although bad bass woodles were 
penned. At high levels, the 9.5cm/s was good and 
38cm/s excellent even at +4dB. Overall hiss 
levels were only average, being around 2.5dB 
worse than optimum. Wow and flutter was 
disappointing, being particularly poor at the slow 
speed, although the other speeds were good. Some 
eccentricity was noted on one of the capstans, 
which was perhaps surprising. The machine is 
basically designed for vertical mounting, but 
horizontal wow measurements were about the 
same. Phase jitter and stability measured well, 
showing that the Isoloop drive was effective. The 
speed variability is available on record and replay, 
and this is surely rather unwise. Nominal speeds 
were very accurate, a strobe being fitted on the 
lower tape roller, which is also a useful editing 
point Spooling an LP NAB reel took 2m. 40s. but 
was not too neat Erasure was just adequate, and 
crosstalk good other than at EHF. The overall 
subjective results were considered rather average, 
and perhaps a better choice of tape woutd _have 
been advisable. In particular, the slow speed 
performance was most disappointing, and the 
sound quality here was rather more ragged at HF 
than on many of the other machines operating at 
this speed. The quarter-track replay head is 
actually situated before the erase head, and record 
drop-in is thus a little awkward because of the 
great distance between the erase head and record 
head around the loop. Tape threading was a little 
awkward but in other ways the machine was liked. 
The machine's price is very high and we just 
cannot feel that it is competitive, and so a 
recommendation for purchase is not really 
appropriate. It did seem however, that the review 
sample was below par, so another example might 
have fared better, particularly if used with a better 
tape type.

GENERAL DATA
Mike i/p: sens/clipping/noise................................. ...........  750uV/IV/—53dB
Line i/p: sens/clipping................................ ...................... . 200mV/> IOV
Meter quality ...........................................................................................  good
Worst replay hum component . - ........... ......................... .. —66dB (SOHz)
Replay hiss (CCIR/ARM ref DL) 9.5/19/38cm/s..........-69/-73/—73dB
Replay amp clipping (ref DL)/distortion.. ................+2ldB/v. good
Max line output (DL)............................................................................. 900mV
Dist point (333Hz 3% 3rd MOL ref DL)

9.5/19/38cm/s...........................................................+8.6/+1O.5/+1O.3dB
Overall noise (CCIR/ARM ref DL) 9.5/19/38cm/s... —55/—56.5/—55dB 
Worst erase figure......................................................... . ..................... —6 8.5 dB
Overall wow and flutter (DrN) av/worst 9.5cm/s..................O.12%/0.13%

l9cm/s.................0.04%/0.<044%
38cm/s................. OX02%/OX023%

Speed accuracy (worst). .. 
Approx dimensions (W/H/D) .

.. . accurate 
46/44/26cm

T ma

19cm/s Technics RT-10B218 tape (bias & eq 
posn 2): 0,-24dB ref DL

’ ■ • L i ■ r ■ ' H H T 1 I" 'T! ‘!!;f ■ “ 1 .

R

38cm/s Technics RT-1OB218 tape (bias & eq 
posn 2): +4,-24dB ref DL

Overall frequency responses
189



LIA.EN TO THE 
BEA. BUYS IN 01E 

AT AHABS

Cassette Studio,A. A. Labs, Gants HW

Valuable though the reviews in 'Hi-Fi 
Choice' are, there is no real substitute 
to auditioning cassette decks with 
your own ears. At AT. Labs' two well 
appointed stores, you can take your 
time and listen to up to 20 cassette 
decks linked up through special 
comparators.This enables instant 
record/replay comparisons to be 

made utilizing a varied line up of 
ancillary equipment.Guard against an 
expensive mistake with a visit to 
A.T.Labs.

--------We stock cassette decks by:----------
Aiwa Dual Optonica Sansui
Akai JVC Pioneer Yamaha
Aurex Nakamichi Rote!

a.t.Labs
ILFORD 01518 0915 ENFIELD 01-363 7091

442-444 Cranbbrok RRoad, Gants Hill, Essex IG2 6LL 191 Chase SSide, Enfield, Midlesex EN2 OOZ 
to 1000-1800 ^day to Saturday 10.00-18.00



CONCLUSIONS: REEL-TO-REEL DECKS

Reel-to-reel recorders have been included in 
this Hi-Fi Choice for the first time so that readers 
can see the differences in performance and 
facilities compared with cassette decks. Budget 
reel-to-reel were all the rage ten years ago, but this 
end of the market has now completely collapsed 
because of the excellent value for money of so 
many cassette decks. However, high quality reel- 
to-reel machines are becoming very popular, since 
they do not only attract many hi-fi enthusiasts, but 
are also bought by musicians who want ot make 
high quality recordings for practice and 
demonstration purposes. Whereas in the past 
most reel-to-reel decks sold were quarter-track 
stereo versions running at just 9.5 and 19cm/s, 
very many people now consider either 3-speed 
models incorporating 38cm/s, or alternatively 
models having just the higher 19 and 38cm/s 
speeds. Please see the section on cassette versus 
reel-to-reel for an examination of all the pros and 
cons; in this section I am dealing primarily with 
the performance of the reel-to-reel decks.

For some years the Japanese industry has been 
responsible for marketing some of the best value 
models available, although undoubtedly Revox 
has held a high place in the worldwide market. 
However Japan is geared to a high production 
rate, and whilst reel-to-reel decks still sell as well 
as ever in the West, in Japan the cassette deck 
home market is so astonishingly strong that not 
only has the budget end of reel-to-reel 
disappeared, but the higher quality machines have 
not sold in sufficient quantity for the price to be 
kept down. Consequently Japanese decks tend to 
be as expensive to produce as European models, 
so choosing can become a matter of facilities and 
overall performance, with prices clearly 
comparable. It is my opinion that the European 
industry has made a clear come-back within the 
last year, and that European recorders now 
clearly offer the best value for money in almost 
every case.

Input Circuits and Facilities
The Tandberg, Revox, Uher and Philips models 

all had excellent microphone input sensitivity and 
clipping margins. The Philips N4520 in particular 
offered remarkable sensitivity, low distortion, low 
noise and incredible clipping margins, together 
with the finest DIN input circuitry that I have yet 
encountered. Although the Uher recorder had 
some very good overall facilities, unfortunately 

too many serious performance problems including 
hum and inappropriate biasing and equalisation 
place it beyond serious consideration, and 
therefore the machine will not be dealt with 
elsewhere in these conclusions.

The Revox and Tandberg input circuitry 
worked extremely well, but note that on the Revox 
it is necessary to adjust separate left and right 
record level controls for stereo, and this makes 
stereo fading up and down during recording very 
difficult if the imaging is to be maintained. The 
Tandberg also had excellent microphone input 
circuitry and enables the mixing of two separate 
line inputs using four separate controls; the stereo 
fading problem is overcome by a ganged stereo 
master rotary control with a moveable indent 
which allows the recording level to be brought up 
and down after the input balance has been 
determined, and this is a great asset. All the 
European models will allow low output moving
coil and ribbon type mikes to be used, in addition 
to normal capacitor and electret types. 
Unfortunately none of the tape recorders reviewed 
are equipped with balanced inputs, but external 
transformers for these are easily available.

The Japanese decks on the other hand all had 
poor input sensitivity on their mike inputs and 
offered a poorer input noise performance, so only 
high output capacitor mikes can be safely 
recommended, which is somewhat limiting. 
Furthermore the high quality capacitor 
microphones required for use with these models 
are rather more expensive than moving-coils etc. 
Most of the Japanese models incorporate 
microphone attenuators, but the only use for their 
greatest attenuating positions would be for those 
wishing to record a few feet away from a pop 
group at full blast or perhaps record sonnd effects 
such as pneumatic drills!

The metering facilities on the European decks 
were generally far better than those on the 
Japanese models, thus allowing a more accurate 
determination of maximum recording level. All 
the recorders except the Pioneer and Sony 
Portable models could take NAB reels, and this is 
almost essential if you wish to record live music 
without rnnning the risk of running out of tape at 
an awkward moment. All the NAB spool capable 
models were available in quarter-track or half
track format, which is useful; furthermore, several 
of them incorporated switchable replay heads to 
play back tapes made in either format.
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CONCLUSIONS: REEL-TO-REEL DECKS
When recording on just one track, most 

machines allowed mixing between left and right 
inputs onto the required mono track; this is most 
useful in allowing one to make a mono master tape 
by mixing two live microphones for example. The 
Tandberg allowed mixing from either two 
microphones and two line inputs, or four line input 
(i.e. 2 stereo pairs). Reviewing and cueing is very 
important if you wish to edit tapes, and the Philips 
had a particularly good facility here, incorporating 
variable sibling speed as well. The Revox 
models actually incorporate editing scissors, but I 
personally prefer to use razor blades for this, 
almost never using the scissor facility on my two 
recorders. Deck ergonomics are largely a matter of 
taste and experience, and all the machines were at 
least fairly good here, although the Technics 
required some getting used to. Editing is much 
simpler when machines are used horizontally, but 
some machines do not give their best peformance 
in this position.

All the models except the Technics had at least 
good replay responses and so this should not be a 
problem. The overall (record/replay) responses 
are very dependent upon tape type, and whilst the 
Japanese decks incorporate switches for changing 
arbitrary biasing and equalisation settings, the 
Revox allows a user who is prepared to open the 
deck up to adjust bias, equalisation and record 
sensitivities optimally for any tape type. The 
Philips recorder even incorporates a front panel 
ganged bias control with a nominal centre indent 
position, which is excellent if you wish to change 
tape types continuously. These days most users of 
machines that have a 38cm/s capability are 
reasonably knowledgable about tape, so readily 
available biasing is an important point, and I 
prefer that if presets are fitted they should not be 
hidden away too much. The Philips recorder even 
has record sensitivity presets available on the rear, 
to allow precise setting of source/tape levels, and 
this is to be preferred to Revox's internal presets.

We were all most impressed with the 
headphone drive facilities on the Revox, Philips 
and Tandberg models which allowed any normal 
type of headphone to be used with a very good 
performance. I have always preferred medium/ 
high impedance headphones, but too many decks 
will not drive them properly. Most of the Japanese 
decks for example seem to work best with lower 
impedance models. independant adjustment of the 
headphone level on the Revox and Philips models 
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was extremely useful, and the headphone circuits 
could also of course be used where appropriate for 
driving professional equipment requiring high 
levels, such as Dolby A processing units and 
control desk monitoring inputs.

The Tandberg, Revox and Philips models all 
had very low overall tape distortion, the Tandberg 
in particular being incredibly clean, and all their 
circuits had optimised overall signal-to-noise 
ratios. All the Japanese decks seemed to have a 
slightly inferior overall hiss performance in 
comparison, and this seems due generally to 
inadequate record amplifier circuitry, too much 
gain often being incorporated after the record level 
controls to improve clipping margins. However, 
the European technique in which better clipping 
margins are designed within the preamplifier 
circuitry by one means or another is a much better 
one.

All the 38cm/s recorders reviewed showed very 
good wow and flutter performance, certainly good 
enough for semi-professional let alone domestic 
use, but either speed accuracy or poorer wow 
figures were noted at lower speeds on the Uher, 
Sony Portable and Technics models. The Philips 
N4520 gave the most amazingly low wow and 
flutter measurements throughout, and is to be 
particularly commended. Three speeds should not 
be regarded as a luxury, and yet only the Uher, 
Philips and Technics models incorporated this.

Since the Philips' performance was head and 
shoulders above the others, it's only serious 
competitor would seem to be the Revox model 
700, not reviewed because of it's very high price. 
However, the 700 does incorporate some very 
useful facilities which may make it worth 
considering, including 4 balanced microphone 
inputs, which have two different sensitivities, 
together with provision for accommodating two 
auxiliary inputs. The machine also includes 
channel mixing and ganged master faders. The 
model 700 is also fitted with superb monitoring 
facilities, and is available with quarter- or half
track interchangeable head blocks, and can also 
be supplied with bottom speeds of 4.8, 9.5 or 
l 9cm/s per second, the unusual variants being 
intended for specialised professional applications. 
However, the model 700 is over twice the price of 
the Philips, and the latter has two very important 
facilities not found on Revox, variable spooling 
and the ability to select 35^S DIN or 3180/SO^S 
NAB equalisation on both record and replay at



CONCLUSIONS: REEL-TO-REEL DECKS
30cm/s. The IEC/DIN curve offers significantly 
better hiss levels, and is generally to be preferred 
for all normal recording, although over the years 
the American NAB standard has unfortunately 
found it's way into too many commercial studios, 
thus causing considerable confusion. The Philips 
model will therefore be capable of playing back 
master tapes to either standard.

Record equalisation circuits always seem to 
have been better designed on European decks 
compared with the Japanese models, and more 
easily accommodate all different types of 
sensitivity and bias requirements. Whilst the 
Japanese decks do have a ferrichrome position, 
the tape is expensive, and in any case I have some 
reservations about its performance, so it should 
not be toseriously considered. Since the 
Yen/Pound rates of exchange have benefited the £ 
considerably in the last year, it seems surprising 
that the Japanese are not more competitive in the 
reel-to-reel world, although some of their tapes are 
to be recommended.

My final conclusion here must be that the 
European decks have now virtually swept the 
beard, but I trust that European manufacturers 
will not just rest on their laurels but continue to 
improve their products still further. I must here 
comment, somewhat sadly, that whilst Uher 
battery recorders have established themselves so 
well throughout the world, and are to be 
recommended probably abeve the Sony portable 
reviewed in this book, this example of a mains 
machine clearly leaves much to be desired.

■
REVOX

v 
D

Here's the new product that the 
high fidelity world has been waiting 
for - the REVOX 8710 CASSETTE 

DECK. The design of this new 
machine has been approached in the 

way you would expect from the 
world's leading manufacturers of 
open reel tape decks, setting new 

standards in convenience, 
performance and rugged reliability.

See the REVOX range at

TURNER 
ELECTRICAL
King St. & Chapel St. BRIDLINGTON 

East Yorkshire
Telephone (0262) 72274 or 74775



"BEST BUY" 
''RECOMMENDED'' 

"CRITIC'S RAVE"
When seeking advice from Hi-Fi magazines you still regretably finish up with too 

much CHOICE. This is where we believe we come in, because we are able to 
demonstrate and advise you on virtually the full range of recommended hi-fi cassette 
decks. In addition we also stock the necessary source material products to enable you 
to hear the cassette decks with the ancillary equipment used by the reviewers, thus 

enabling you to hear their optimum performance.

JEFFRIES HI-FI
4 Albert Parade, 
Green St., Eastbourne 
Telephone 0323-31336

LATE NIGHT DEMS 
WEDNESDAY 6 - 9PM.

69 London Road, Brighton 
Telephone 0273 609 431 

(Brighton only closed Mondays)
UP TO 3 YEARS PARTS 

AND LABOUR GUARANTEE.
As recommended by Hi-F{Answers April 1979

absol u te OXFORD: 19 Old High Street. Headington. Tel: Oxford (0865) 65961 
SWINDON: 60 Fleet Street. Swindon, Wilts. Tel Swindon (0793) 38222 
CHELTENHAM: 42 Albion Street, Cheltenham. Tel: Chelt'm (0242) 583960

REAL HI Fl in OXFORD, SWINDON & CHELTENHAM at London prices!

m w w n t^d!
Yes we've got machines from ten manufacturers and 
they're all on demonstration for you to look at and 
listen to.
Plus they're all guaranteed for two whole years. 
And remember that we'll set up old or new machines 
specially for you and we sell the cheapest tape 
around!

SANSUI - NAKAMICHI - HITACHI - JVC 
DUAL - PIONEER -OPTONICA - REVOX - 

MARANTZ - PHI LIPS

FULL 2 YEARTOP TAP> GUARANTEE 
" ON ALL HI-FI

VIDEQ

Access, Barclaycard, Credit 
5% STUDENT DISCOUNT



CASSETTE TAPES

Hi-Fi Choice includes assessment of cassette and 
reel-to-reel tapes to give the reader some idea of 
the differences between brands and provide basic 
recommendations which should help in choosing 
the best tape for a deck. The marketing situation 
has been changing very rapidly in the last year or 
so, and consequently the basic groupings have 
been changed to coincide with the new numbering 
system which has been introduced worldwide by 
most manufacturers.
With my old system, Group 1 used to contain 

tapipes which I have described as 'best thrown out 
with the bath watef, whereas Group 2 consisted of 
tapes based upon DIN standards. Group 3 tapes 
needed a rather higher bias, were of higher quality, 
and intended for the ferric 120us equalisation 
position. In Group 4 were all ferrichrome, chrome 
and pseudo-chrome tapes, whilst the recent addi
tion of Group 5 included all metal tapes.
The new Group 1 will refer to all 120us tapes, 

whilst Group 2 will include chromes and pseudo
chromes, Group 3 becomes ferrichrome and Group 
4 metal tapes. The IEC has made standards 
recommendations to cassette tape manufacturers 
in an attempt to standardise bias, and so most 
modern cassette tapes require a fairly similar bias 
setting, but record equalisation requirements may 
be rather different There has been much confusion 
over. the difference between changing response 
either by altering bias or alternatively by re
adjusting record equalisation. This will be ex
plained later.
Most well-known companies that have pre

viously issued very low quality budget tapes have 
now discontinued this, and these clearly perform 
very badly on almost all modern decks, with a 
typically poor high frequency response which has 
become all too evident for the large majority of 
users. However, it is sad to relate that there has 
been some increase in very poor quality tapes 
being marketed by some street market traders and 
certain 'white goods' shops; these tapes seem to 
emanate almost entirely from certain far-eastern 
countries other than Japan, but occasionally from 
elsewhere. They can be easily recognised as their 
brand names will not be familiar, and whilst a few 
of them might actually give a tolerable per
formance, the vast majority of those that I have 
examined are very poor indeed, and may cause 
jamming of some mechanisms while also shedding 
oxide particles all over the delicate parts of the 
cassette deck. These tapes are not to be confused 

with those that are own-branded by companies 
such as Woolworths, Boots, Dixons and other 
well-known chain groups who purchase their 
product from various well-known manufacturers 
and put on their own brand name.
Although my old Group 1 tapes are no longer 

worth evaluating seriously, it is worthwhile point
ing out how poor they are typically. The maximum 
level that one can record on them without obvious 
audible distortion might be lOdB below the level 
which most modern high quality tapes can accept 
at333Hz. They might be as much as lOdB down in 
response at lOkHz, and furthermore have a severe 
attenuation of high frequency transients, the result
ing sound being so dull and distorted as to be quite 
ridiculous. As if these problems are not bad 
enough, the mechanisms are frequently so shoddy 
as to cause considerable variations in output level, 
together with drop-outs on the left or right channels 
which cause momentary absences of signal, par
ticularly at high frequencies. When reporting on 
one nasty budget tape recently, we were unable to 
take really reliable readings, because all the meter 
needles were varying wildly over a range of 4dB or 
so, and it was difficult to know what actual reading 
to note down! The tapes may well be characterised 
therefore by bad oxide coating, poor slitting as well 
as bad mechanics.
The worst tapes are a total waste of time, but 

some very cheap budget tapes will actually work, 
possibly not jam, and reproduce a sound of an 
adequate quality on a very cheap battery-operated 
machine. An improved tape, even on some horri
fically bad deck, should however always sound 
better. The old Group 1 tapes will be ignored from 
now on in this survey, and will not receive a new 
classification.
The old Group 2 will now be classified as Group 

1A, the tapes giving an acceptable performance on 
budget and medium quality decks. Most are 
designed to work around the old DIN bias slot, but 
it is rather interesting that the best of them work 
surprisingly well at a slightly increased bias levei 
such as may often be found on medium priced 
modern decks. The performance of Group JA 
tapes will be satisfactory for many users, and their 
basic limitations are either that of maximum 
operating level at 333Hz or rather poor HF 
characteristics.

In a few cases manufacturers are still making 
bottom-end products which I personally feel are 
best forgotten, and which are almost completely 
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inappropriate for use with modern decks. How
ever, almost all manufacturers have updated and 
thus improved their Group 1A products, forcing 
rivals to compete. It is very largely the influence of 
Japanese products that has forced European and 
American manufacturers to use high-coercivity 
oxides on even their budget products. However, 
there remain companies which have made almost 
no changes at all for many years, and these now lag 
significantly behind the modern competition.

We have been looking very deeply this year into 
the properties of cassette mechanics, and have now 
come to some rather interesting conclusions. Some 
cassettes might perform adequately on one deck 
but jam on another, which in turn might perform 
extremely well with another brand of cassette. The 
types of parts used in the mechanics as well as the 
tolerances in manufacture are responsible for 
these differences, and we have had to advise more 
than one manufacturer to purchase new moulds for 
their mechanics because the old worn ones were 
producing poor products.

We have found that Japanese mechanics are 
superior to almost any others produced in the 
world, for they are generally more reliable, and it is 
exceptionally rare that we have encountered any 
jamming problems on any deck.

One serious problem is that the performance of a 
cassette on a particular deck might be acceptable 
on Track A, but very poor on Track B. We have 
therefore instituted a 'reverse azimuth' test, in 
which we measure the response on Track A after 
careful azimuthing, and then flip the cassette over 
and measure the response in the reverse direction 
without altering anything. In this test bad tapes can 
be up to 7dB down at !OkHz in the reverse 
direction compared with the forward one, and this 
is extremely bad, as a sound will be very muffled 
indeed on Track B. Good mechanisms show no 
more than about0.5dB variation between tracks on 
this test

We have instituted various other tests on 
mechanics, including torque requirements, and a 
very careful examination of the parts after labora
tory tests have been completed. We have fre
quently found problems in the construction which 
explains some bad performance measurement in 
the lab.

CASSETTE TAPE TYPES
The first cassette tapes were normal ferric oxide 
ones, and were designed to playback at 120us 
equalisation, sometimes labelled on machines as 
normal ferric or '1 '. In the early seventies, 
chromium dioxide tapes were introduced, and 
since these offered a considerably improved HF 
performance, it was internationally agreed that the 
playback equalisation curve should be changed to 
70us for their use. This in fact means that 
approximately 4dB foss replay boost at HF on 
playback is used, thus cutting down the hiss level of 
both the playback amplifier and that audibly 
produced by the tape. However, normal chrome 
tapes have a very poor maximum level potential at 
low and middle frequencies, and for this reason in 
particular, I cannot advise their purchase. Most 
manufacturers have now discontinued making 
them, for various industrial and technical reasons. 
Improved chromium dioxide tapes have been 
introduced, either made by Dupont (Crolyn 2) or 
by manufacturers such as BASF (Super Chrome 
or Chromium Dioxide Super, latest versions 
having the suffix 2). Whilst these tapes offer an 
improved performance over the old chrome tapes, 
their sensitivities at middle frequencies are not 
altogether compatible with most decks now being 
made and aligned in Japan, so if Dolby B is in use 
they could introduce tracking problems on replay. 
Generally speaking, they tend to have a quieter 
background than pseudo-chromes, but their maxi
mum operating level performance is usually rather 
poorer in one frequency region or another.

A few years ago, many companies were experi
menting with making a ferric tape for use on deck's 
chrome position which could give a performance at 
least equal to that of chrome, but be easier to 
produce commercially. I coined the name ‘pseudo
chrome' for these, and this appears to have been 
taken up around the world. These tapes are almost 
invariably betwen 1.5 and 3dB more sensitive at 
middle frequencies than chromes, and can have a 
high frequency response that is at least the equal of 
the best super-chromes. Since almost all modern 
decks are now biased and equalised for these on 
their'chrome' or'2' positions at the manufacturing 
stage, they are likely to be more compatible. 
However, many cheaper battery portables, es
pecially those made in Europe, are still set up for 
old chrome, and it may be necessary to find out by 
trial and error which type gives the best results on a 
cheaper • machine. In addition to requiring a 
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different record and replay equalisation, Group 2 
tapes (chromes and pseudo-chromes) also require 
between 3 and 5dB more bias, and this may be 
switched separately, together with the equalisa
tion, or automatically from the cassette, depending 
upon the machine. Many decks in the past have not 
been able to optimise Group 2 tapes properly, 
either because the electronics could not provide 
sufficient extra bias, or because the record head 
saturated when the additional RF current was 
passed through it The introduction of metal tapes 
has meant that many record heads have now been 
improved, so most modern decks now work well on 
position 2 (chrome).

The third group of cassette tapes include all, so- 
called, ferrichromes, although some dual layer 
tapes of a similar type have been designed 
(perhaps rather badly) to work on position 2. 
Ferrichromes were originally designed to use a 
bias in between that required for the ferric and 
chromium layers. Whilst these tapes could give 
good measurements, sometimes very good at 
333Hz and at lOkHz or above, I have always 
noticed a tendency for reproduction to be thin, 
'scratchy' or just plain distorted Problems were 
particularly marked when deck manufacturer's 
instructed the user to use ferric bias and chrome 
equalisation, for this was almost invariably a very 
poor compromise. A few companies including 
Philips made a good attempt to obtain the best 
ferrichrome performance, but even so I still heard 
problems in the presence region area (c. 3 kHz).

To try to establish the reasons for these sub
jective problems, I carried out some unusually 
elaborate intermodulation measurements across the 
whole frequency range, using two frequencies very 
close together. The graph at the end shows some 
typical IM curves of a few tapes, chosen to typify 
performances from low to high frequencies. It will 
be seen that Sonyferrichrome, one of the best of its 
type, is relatively very poor indeed around 3 kHz, 
and that even a normal ferric is perhaps 5 or 6dB 
better, although the margin is much less at other 
frequencies. We have taken curves at many 
different bias levels on ferrichrome, and at no 
setting can the 3kHz maximum operating level 
performance be made sufficiently good For me 
ferrichromes have only one good point, which is 
that they are usually a little quieter than pseudo
chromes. But I am afraid that this is heavily 
outweighed by the considerably degraded distor
tion performance in that very frequency region in 

which music and speech can have considerable 
peaks. Furthermore, the human ear is most sen
sitive to distortion in this very region, and con
sequently frequent complaints of‘thuthiness’ are 
made in subjective listening tests. (If you say this 
word aloud to yourself, it will describe the effect to 
which it refers!) Ferrichrome tapes are now classed 
by the IEC as being in the new Group 3 category, 
and decks have either no ferrichrome position at 
all, which thus discourages their use, or have a 
switched position labelled 'ferrichrome' or ‘3’.

Metal tapes or metal alloy tapes were first 
introduced to U.K. markets during the summer of 
1979, although they have not been very freely 
available. If your cassette deck is alleged to have 
metal capability by incorporating a metal position 
('4'), you may well have tried to buy a metal tape, 
having perhaps been given one when you bought 
the deck in the first place. Unfortunately metal 
tapes have very largely been ‘under the counter' 
until fairly recently, but now all manufaeturers are 
making them much more available. We have tested 
all the different tapes in our laboratories on the 
very good Nakamichi 582 deck, but there are 
many so-called metahcapable decks which do not 
give as good a performance using metal as they do 
with the best modern pseudo-chromes.

The basic limitation of many decks is their 
incapability of recording the very high levels 
necessary to derive benefit from metal tapes, alost 
entirely due to record head saturation problems. 
Some 9dB more bias than for normal ferric tape is 
necessary to derive benefit from metal tapes, almost 
necessary to derive benefit from metal tapes, and 
although most metal-capable decks can provide 
this, an improved HF end may be compromised by 
a degraded LF end If you are contemplating 
trying metal tapes, buy only one to start with 
unless your metal-capable deck has received a 
trustworthy review which endorses its metal 
performance.
Bias and equalisation
In order to allow the audio current passing through 
the record head during recording to magnetise the 
tape with the minimum of distortion, a very high 
frequency (supersonic) current also has to be 
passed through the head The frequency is usually 
between 75 and 150kHz and this is known as RF 
bias, or simply bias. As the bias current is 
increased from a low level, its effect becomes more 
and more dramatic until an optimum setting is 
reached, first of all at high frequencies, but as the 
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bias is further increased lower frequencies are 
optimised The snag is that as the tape becomes 
optimised at a lower frequency (say 333Hz), the 
high frequency end is quite badly degraded Not 
only does the overall response change as the bias is 
increased, but distortion and modulation noise also 
vary with bias. At low bias settings a high fre
quency response boost is noted, but on high bias 
settings the HF response can be severely attenuated

The choice of an optimum bias is not easy with 
cassettes, for an engineer has to choose the best 
compromise between an acceptable low and middle 
frequency performance and the response and 
distortions at very high frequencies. The situation 
is further complicated by the fact that different 
types of music may well ideally require slightly 
different bias settings for optimum results, and that 
optimum results on an old DIN bias tape such as 
BASF LH Super or Scotch Ferric are obtained at 
a very much lower bias setting than that required 
for TDK AD or the new Maxell XLIS. Although 
varying bias current does alter response, bias 
'tweaking' should not really be used for making the 
response flat, since the higher or lower bias that is 
chosen for a flat response may not be operating the 
tape optimally.

The ideal solution would be to set bias for 
optimum distortion performance, and then adjust 
the record equalisation for a flat response, but all 
too few decks enable this to be done, either 
manually or automatically (see Nakamichi 
JOOOZXL). If variable bias is provided for the 
user, he will have to use an undesirable low bias for 
a poorer tape iff order to force as near a flat 
response as possible from it, perhaps at the 
expense of severe low frequency distortion. Alter
natively, a more sensitive tape at high frequencies 
may give a much better overall performance if the 
boosted HF response is flattened by reducing the 
record HF boost rather than by changing bias. The 
IEC have now attempted to encourage manu
facturers to make tapes with as near a common 
bias requirement as possible, and I hope to see 
many more decks incorporating a user-variable 
record equalisation control to optimise response in 
the future. If one attempts to flatten the response of 
a more sensitive tape by increasing bias, the 
highest level that the tape will record and re
produce satisfactorily at high frequencies may be 
greatly reduced- and deck manufacturers are being 
encouraged to take this into account Not only can 
some tapes produce an 'eTectric saw' type of 

quality on badly matched decks, but high level 
transients will have exaggerated compression, and 
these problems might be almost unnoticed if the 
equalisation could be reduced on record.

Record level calibration
If you have corrected the response of a tape on 
your deck either by altering bias or equalisation or 
both, you may find when you compare source and 
tape that the replayed volume is below or above 
that of the recorded volume. If the machine is 
employing Dolby B, or some other types of noise 
reduction circuitry, tracking on replay may be far 
from perfect when used with tapes that are much 
less or more sensitive than those for which the 
machine has been set up. Many decks incorporate 
record Dolby level calibration pre-sets, and some 
include a Dolby tone oscillator, but others require 
the use of an external audio oscillator to set up the 
record level calibration. Calibration is normally 
carried out at Dolby level itself, but do not forget 
that some poorer tapes including some older 
chromium formulations will either not reproduce 
Dolby level at all or may be highly compressed at 
this level. It may be necessary to compare the 
in/out levels at a few dB below Dolby level to 
check on this, and if there is a difference, the tape is 
either incorrectly set up or may be one that is best 
avoided

It is very' worthwhile to obtain correct Dolby 
tracking if the level through the replay processor is 
too high, the sound may be too bright in the 
presence region, and slight hiss pumping may be 
audible; if the recorded calibration level is too low 
then recordings might sound rather thin or muffied 
in some areas.

Maximum recording levels
A tape's capability to reproduce reasonably accu
rately loud low and high frequency sounds is 
dependent upon the tape's retentivity and coercivity. 
If you have a good peth-readmg metering system, 
you may find that on say Agfaferrocolour you can 
only drive the tape at just above the Dolby level 
indication, whereas a much better tape can be 
driven to almost the full-scale deflection of the 
level meter. The more volume that you can put on 
the tape without distortion, the more you will be 
able to turn down the replay level together with the 
hiss, and thus reproduce an increased dynamic 
range. A tape which may only allow relatively low 
peak record levels without distortion will require 
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more gain on playback and hence exaggerate the hiss 
nuisance. Even tapes which might be classed as 
acceptable can show differences in output capa
bility at middle frequencies of around SdB or so 
between brands, and this is quite a lot Similar 
variations can be noted between HF output capa
bilities, a tape such as Scotch Ferric' squashing' at 
maybe 12dB below Dolby level, whereas the latest 
Maxell XLJS may not saturate until only minus 
2dB. I can assure readers that the difference 
between these two tapes in playback quality is 
almost unbelievably great, even if the Scotch type 
is equalised for a flat response. Agfa Ferrocolour, 
let alone their old LNS type is nearly as bad, and 
the old type BASF LH is another tape with a 
typically poor dynamic range capability. A direct 
comparison on a machine without changing bias 
etc. is not altogether fair sometimes, since the 
better quality tapes are also inherently more 
sensitive. Consequently the same signal meter 
readings recorded on to two very different tapes 
may give different volumes on playback unless the 
record Dolby calibration pre-sets are properly 
adjusted for each tape. Some VU-type meters 
under-read transients so badly that the real level 
being pushed on to the tape can be up to lOdB 
higher than that indicated Therefore, some types 
of music, even when using the best quality tapes, 
may well require the record levels to be kept below 
0 Vu indication.

Micro Cassettes
In the last year or so we have seen a new type of 
cassette recorder and tape available on U.K. 
markets. Up to now, micro-cassette recorders have 
all been only mono, recording at either half, or 
hall/ quarter of the normal Compact Cassette 
speed Micro-cassettes themselves are either similar 
to conventional types of cassette tape or use a new 
manufacturing process involving metal vacuum 
deposition, one brand being known as Angrom.

Whilst Angrom deposited metal tape has an 
extremely thin metallic layer, perhaps only 1/50th 
of the thickness of a normal magnetic coating, its 
performance per unit thickness is astounding. At 
short-wave lengths (ie high frequencies) it is as 
gooq as many pseudo-chromes, although not as 
good as the best metals. At even shorter wave
lengths, it becomes as good as normal metal Since 
the coating thickness is so incredibly thin, how- 
even, the lower frequency output capability is very 
poor indeed, and our measurements of Angrom 

tape indicate that one cannot even record Dolby 
level at 333Hz.

There is still much to be learned about methods 
of designing micro-cassette tapes, and up to now I 
have had to put the tape into a Compact Cassette 
housing in order to test it. Despite the tape's very 
low output at middle frequencies, the replay noise 
is extremely low, and so overall performance is 
dictated largely by the efficiency of the playback 
head and the. quietness of the replay electronics. 
Many engineers have already come to the con
clusion that Angrom tape is a waste of time 
because of the dynamic range problem, and the 
modulation noise characteristics are rather bad at 
the moment, but my investigations would seem to 
indicate that the tape itself is quite promising, and 
that developments in replay heads and amplifiers 
may well allow Angrom-type tapes to give a good 
overall performance in the future.

There are considerable problems in obtaining 
other than a very thin coating, and I have been told 
that one of the problems is that the actual coating 
rubs of if it is toa thick. But vacuum-deposited/ 
metal technology is very much in its infancy, and I 
am reasonably sure that we will see major 
improvements. If a much thicker coating could be 
made which remains stable, we could have a tape 
that is far superior to the normal metals of today. 
At the moment, perhaps the best potential use of 
vacuum-deposited-metal tapes is in the digital and 
video recording fields, and advance news has been 
given of a new type of video recorder using 5/i6" 
wide tape in a battery portable deck complete with 
colour camerg, Angrom-type tape permitting 2 
hours of recording time on a cassette slightly 
smaller than the audio Compact Cassette!

Group IA
This group includes all the tapes that were 
formerly placed in Group 1 and Group 2, though I 
have already explained that the old Group 1 tapes 
are in general very unsatisfactory, and so do not 
come within the scope of this book. As previously, 
the tapes will be dealt with in alphabetical order of 
manufacturer.

The very old Agfa LNS formulation is still 
available fairly inexpensively, but its properties 
place it in a very low performance category, and it 
is thus only suitable for the cheapest battery 
portables. Ferrocolor gives quite a good overall 
response on medium quality decks, but has a very 
considerable limitation in its MOL capability at 
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333Hz, so dynamic range is very limited indeed If 
you are prepared to accept a reasonable response 
with degraded peiformance at peak levels, the tape 
might be acceptable. In the reverse azimuth test 
one sample was quite good and the other fairly 
poor, the general mechanical performance being 
rated only fair. The older types of SFD cassettes 
have been withdrawn.

Ampex 371 is still afailable, and whilst the 
mechanics are quite reasonable, the tape itself does 
not seem to be up to modem standards. The bias 
requirement is fairly low, but at optimum bias it 
gave a moderately good performance. 2020+ also 
requires a fairly low bias on modem decks for a flat 
response, and has a rather higher output potential 
than 37J. It can be recommended for older type 
machines.

There does not seem to have been much 
movement in the BASF camp for some two years. 
Their early formulation LH cassettes are still 
available, and have quite a good response, but 
unfortunately a relatively poor output capability at 
middle frequencies. Recent samples tested have 
not been particularly satisfactory in the dropout 
tests, although the reverse azimuth test showed 
reasonable consistency. Despite its age, this tape 
must still be regarded as reasonably suitable for 
budget decks, but dynamic range is somewhat 
limited. BASF LH Super gives a higher output 
capability generally than normal LH, but its bias 
requirement is decidedly on the low side, and many 
modem decks will give a typically muffied sound 
when it is used

Denon have recently introduced several new 
tape types in the UK, and in Group JA their DX! 
proved to have a reasonably good response, 
an above average MOL within the group, and a 
surprisingly good overall performance. It is thus 
definitely worth considering, but the mechanics 
showed an only fair reverse azimuth result Our 
latest samples of DXJ did not seem to produce 
such a good top end as DXI, our main reservation 
being that the print-through was only fair. Apparently 
a dual-coated ferric, the higher coercivity top layer 
did not help the tape become competitive.

Dixons now have three own-brand tapes, their 
standard Dixons brand cassettes being of fairly 
poor quality. Prinz cassettes, normally available 
only in packs of four, are loaded with Pyra/ 
Optima type tape, referred to by Pyral as 'micro- 
ferric high output low bias'. The tapes gave poor 
MOLs at LF, and thus are not really recommend

able. The reverse azimuth test gave a very poor 
result Dixons' Professional cassettes fall into 
Group JB.

EMI now have two cassette types in this group, 
Standard and Super. The Standard product has a 
reasonable 333Hz performance, but high fre
quencies are somewhat lacking, and the mechanics 
tested performed poorly in the reverse azimuth 
test We noted considerable sample variability at 
this time, but have since found that EMI have 
made considerable improvements in their mechanics. 
EMI Super is basically their old type XJOOO 
formulation, and gives an only adequate overall 
performance within the group, the mechanics now 
being somewhat better than before. The 333Hz 
maximum output capability is a little limited, but 
the tape is slightly better electroacoustically than 
the Agfa and BASF LH Group JA tapes on an 
average deck.

The old Fuji FL tape used not to be particularly 
good, but whilst the name FL continues, the most 
recent tapes incorporate a new formulation only 
marginally below the standard of their old fXj. 
These tapes can therefore be recommended as 
giving an acceptable all round performance, the 
mechanics being better than average.

Hitachi tapes are made by Maxell, although the 
type numbers are different Please see Maxell for 
reference.

Maxell. The old type Maxell LN tapes were not 
too satisfactory, but have now been completely 
replaced by their new and rather better UL budget 
tape, which gives a moderately good overall 
performance within the group, and has very good 
mechanics, although the new Fuji FL and TDK 
tapes were better still. It is probably fairer to 
include Maxell UD in Group JA now, for it is quite 
an old tape type, although still very highly 
recommendable. It will give a reasonably good 
overall performance, but might show a slight HF 
rise when used on some older decks. It is clearly 
better than Maxell UL, and also slightly better 
than TDK type D.

MemorexMRXIIhas now been completely dis
continued, and has been replaced by Memorex 
Normal Bias, a standard ferric which is assembled 
in their new Irish plant The rather low bias 
requirement is typical of Group JA, and both low 
and high frequency maximum output potentials are 
very good for the group. The reverse azimuth test 
result was good, but the tape can only be 
recommended with caution, since no guide posts 
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are fitted after the pulleys, and this could cause 
poor winding on some machines.

Osawa cassettes have been recently introduced 
into the UK, and are own-branded in Japan for the 
Osawa label. The LH type gave a good 333Hz 
MOL, but the HF response was only average, 
although the mechanics were good. Osawa also 
have available a type LN cassette in a lower 
category, but this was not tested.

Philips ferro used to resemble BASF LH in 
properties, but we have noticed an improvement in 
the MOL performance recently, thus making it a 
good tape for use with old decks or with modern 
budget machines. The mechanics are good, and the 
reverse azimuth test showed that recent samples 
were to a very good standard Philips Superferro 
tapes were last tested by us some time ago, when 
we found that they needed rather a lowish bias, and 
gave similar measurements to BASF LH Super. 
Their Ferrosuper 1 cassettes seemed only slightly 
superior at high frequencies and not quite so good 
at the low end, and were found marginally more 
compatible with medium priced decks.

Tandy tapes are apparently made in their own 
factories in the States, and their Concertape 
cassettes are, I am afraid, the worst branded type 
that I have examined in many years. On a typical 
deck the HF response may be up to 6dB down at 
lOkHz when azimuthed, and the reverse azimuth 
test showed a further fall off of 3dB on one track in 
the reverse direction. At the low bias required to 
obtain a flat response, the 333Hz MOL was 
appalling. Notwithstanding this, our main criticism 
is of the extremely poor mechanics, which caused 
meter readings to wobble about continuously. The 
cassettes are supplied in a plastic pack with no 
library case, and despite their cheapness, they 
cannot be recommended at all. At an average bias, 
the LF MOL was reasonable, but this is not 
appropriate because the HF performance was so 
bad. Tandy Realistic cassettes also seem to have a 
poor oxide coating, since the stability and drop-out 
performance was bad, making measurements fairly 
difficult The bias requirement was again very low, 

and the sound is likely to be very muffled on an 
average deck. The reverse azimuth test result was 
good, but since so many of the measured para
meters were very poor or bad, the tape cannot be 
recommended Both Concertape and Realistic 
tape had a fairly high LF sensitivity at low levels, 
and yet the high level perfonnances were both 
inadequate, which is most odd. Tandy Supertape

Gold proved to have a very good basic oxide 
formulation which could certainly have put this 
tape in Group 1B but for the appalling stability and 
drop-out performance; the reverse azimuth test 
result was also very bad, and even wow and flutter 
readings were worse than average. If Tandy could 
improve their coating consistency and mechanics, 
the tape might have received a recommendation. 
As it stands, judging by the review samples, the 
tape should be avoided

ScotchDynarange, which was in the old Group 
1, has now been discontinued and replaced by 
Scotch Ferric, a tape which we have found very 
poor indeed at high frequencies, and with an 
extremely poor mechanism which was very bad in 
the reverse azimuth test No guidance posts are 
fitted, the round guides which normally rotate are 
fixed, and furthermore, the hum shield system has 
a foam rubber mounting rather than a spring one. 
This tape therefore cannot be recommended at all, 
typically having a response of as much as 7 dB 
down at lOkHz on high quality decks. The 333Hz 
MOL measured quite well, but because of the 
mechanical problems the tape cannot really be 
recommended even for battery portables, since 
other tapes at a similar price should be better. 
Scotch High Energy has now been replaced by 
Super Ferric, which is very much better. The short 
wavelength performance is easily up to Group 1B 
standards, but the lower frequency MOL potential 
must place it in Group 1A, in which it is above 
average.It will show an HF boost on an average 
budget or medium priced deck. Results in the 
reverse azimuth test were only fair, and this would 
seem to be the only problem. It is certainly worth 
trying, but it is worth checking whether track A and 
track B sounds are similar.

The once recommended medium priced Sony 
HF tape has now been withdrawn, and has been 
replaced by BHF which is virtually identical in 
performance. The tape is fairly similar to Maxell 
UL, and is thus recommendable, having good 
mechanics. Sony CHF has a lower output general
ly, and is not really recommended for other than 
battery portables, since the dynamic range is rather 
poor.

TDK type D has been available for some time 
now, but has been continually improved, and 
receives a warm recommendation as being one of 
the best budget tapes, since it offers a reasonably 
good MOL and a good response at a medium bias 
level. The mechanics are excellent, and the tape is 
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one of the best in this group. As with other tapes in 
the group, the HF response will be slightly down 
on many modern high performance decks, but if 
you are able to drop the bias slightly to flatten the 
response, it will give a good performance even on 
the better decks, although it is clearly outclassed 
by Group 1B types.

Summary
The best cassettes in Group 1A are suitable for 
medium quality results on modern decks. Probably 
the best tape in this group now is Maxell UD, but 
on many machines it may give a noticeable HF 
rise; if you can get it at a good price you should find 
it very satisfactory. But try TDK D also, which 
should be cheaper, though not quite so good; the 
latest TDK D cassettes are assembled in Korea, 
but the basic coating is made in Japan, and they are 
clearly one of the leaders in this group.

If you are prepared to accept a tape that will 
have a reasonably good response but may have 
limitations in output capability at middle fre
quencies, then I can recommend Fuji FL (make 
sure it is the latest formulation), Maxell UL and 
Sony BHF, or for a higher MOL capability, Denon 
DXI. If your machine has its bias set on the low 
side, then you might well try Ampex 2020+, 
BASF LH Super, Osawa LH or Philips Ferro. I 
have taken mechanical considerations into account 
with all these recommendations. Don't forget that 
if you want better results you should look to Group 
1B, in which there are tapes which should be 
audibly far superior to any in 1A.

GROUPIB
This group now incorporates all the cassette tape 
types which would have been classed in my old 
Group 3. Group JB thus includes all the new high 
quality ferric 120us tapes, and the majority of the 
old Group 3 types. Tapes in this group require an 
RF bias level which is higher than the old DIN 
bias, and the new IEC reference tape that is now 
used internationally falls typically in this group. 
All the tapes have above average low and high 
frequency maximum level potential but there are 
still quite a number of variations in performance. 
Whilst all the tapes can be recommended in one 
way or another for their good electro-acoustic 
properties, some of the main differences would 
seem to be in the mechanics.

If you have at least a medium quality deck, you 

should notice quite a difference in the performance 
of Group JA and B tapes, with the latter having in 
general a much better HF performance, and taking 
higher levels for an acceptable degree of peak 
distortion Virtually all the tapes in Group 1B will 
show an HF rise on old decks or modern decks 
biased to older standards. Having carried out 
many subjective tests on cassette tapes with 
various decks, I have come to the conclusion that 
whereas a flat response should always sound very 
good, a very marginal boost at IOkHz is infinitely 
preferable to a cut, so you may very well like the 
sound of a tape which shows a 1 dB lift at IOkHz on 
your deck, which tends to offset the slight com
pression on ferric tapes of powerful transients.

Agfa Superferro is unfortunately at the moment 
not in the same class as many of its competitors, 
the production samples not coming up to the 
promise of some original prototypes that I re
ceived about two and a half years ago. The tape 
will give a reasonably good sound quality on many 
decks, but unfortunately much of the competition 
is rather better. The pressure pad assembly was 
very poor and the reverse azimuth test result bad.

Ampex Grand Master 1 replaces the old Grand 
Master tape which had rather a low bias require
ment The new tape has a slightly better short 
wavelength (HF) performance, and a bias re
quirement which places it towards the bottom end 
of Group JB. High MOLs at low and middle 
frequencies can be recorded, but the short wave
length performance is not up to the standard of the 
best Japanese competition, and print-through is 
also slightly below average.

BASF introduced a higher coercivity ferric tape 
known as Ferrosuper LHJ some time ago. This 
has a good short wavelength performance, a 
reasonably good LF maximum output potential, 
and the mechanics have recently been improved. 
The tape will give very good quality recordings on 
many modern decks with bias set fairly high, but 
early samples tested did show a slightly poorer 
than average print-through, and background hiss is 
also rather worse than average.

Dixons new Prinz professional cassettes are 
loaded withPyralSupeiferrite(Maxell UD having 
been used up to a year ago, or so). Supeiferrite is a 
reasonably good Group 1 B tape, but is now out
classed by al the newer types. Dixon's Professional 
now costs around£1.90 for a C90, C60s not being 
available, and this price is surely a little high. The 
reverse azimuth test was good, showing the fruits 
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of Pyral's extensive recent work on mechanics.

EMI Hi-Fi cassettes are still available, and 
whilst the best of them have a good overall 
performance, we have noticed some variability in 
output potential from month to month, as well as 
some shortcomings in the mechanics, particularly 
on the reverse azimuth test EMI are striving to 
improve their quality control, and have assured me 
that they are paying particular attention to im
proving mechanics, so the tape will be worth 
recommending by the time this is in print, pro
viding the price is competitive. EMI have launched 
a new high performance ferric called XT, which 
proves to be a very good tape, and certainly the 
best produced by a British manufacturer, with 
MOLs and HF performances up to the standard of 
Maxell UDXLI C60. Background noise is some
what quieter than usual, and the mechanism 
seemed to be satisfactory, showing that EMI have 
made some improvements in this area quite 
recently; however the mechanics still fall far short 
of Japanese ones nevertheless. If it is priced 
competitively, it can most certainly be recom
mended for its excellent dynamic range potential.

The old type Fuji FXJ has now been replaced by 
a new improved formulation, but beware of 
retailer's old stocks. The new tape was first 
available in Japan as Fuji ER, and C60 samples 
tested earlier this year proved to have very good 
333Hz MOL, with a good HF performance, the 
response being marginally up compared to the old 
FXJ. One batch of the newFXJ C90s had a good 
HF end, but the MOL was not as good as that of 
the C60, although better than the old FXJ. The 
latestFXJ cassettes have not quite come up to the 
expected very high standard; but Fuji should be 
following through with improvements very shortly. 
Fuji's mechanics now seem to be consistently very 
good, and up to the best general standards, so the 
tapes are certainly recommended Background 
noise appears to be lower than on the old tape, so 
dynamic range should be audibly superior through 
out

Maxell UDXLI has consistently been a very 
good ferric tape from its inception, giving very high 
MOLs on C60s and high MOLs on C90s, both 
showing very good HF performance with an 
average background noise. Maxell mechanics have 
always been very good, the print-through charac
teristics are good considering the high output 
potential, and no audible problems have been 
experienced, so the tapes have been strongly 

recommended by us
Maxell have now introduced a brand new 

formulation called XLIS, which shows I .2dB 
more MOL capability at 333Hz, and nearly 2dB 
more saturation level at IOkHz. Compared with 
the older UDXLI, the new tape will show a slight 
HF lift, and on the very best machines the 
background noise will measure 0.5dB inferior on 
average to the old tape. However this difference is 
probably inaudible, and not really a sacrifice for 
the amazing output performance of the new 
product, which is to be very highly recommended 
No mechanical problems were found at all. An 
even higher MOL at 333 Hz can be achieved if rf 
bias is increased for a flat response, but I strongly 
recommend decreasing record equalisation in order 
to avail oneself of the full incredible HF saturation 
performance.

Memorex M^X3 is now well established, and 
has about the same MOL characteristics as Maxell 
UDXLI, but is slightly down at HF in comparison. 
At a slightly lower bias, the HF performance 
becomes equivalent to UDXLI, whilst the lower 
frequency MOLs hardly deteriorate, so this tape is 
in a marginally below average bias slot within the 
group. Generally recommendable, but note that 
the print-through performance was only fair.

Osawa LH dual-coated ferric cassettes do not 
really fall into Group 1B, since the IOkHz 
response at a typical 1B bias is about -I dB and 
the saturation performance is not quite up to 
standard unless bias is decreased to the top end of 
the Group JA area. If the tape is competitively 
priced, it could give good results on medium priced 
decks, but it is far outclassed by virtually all the 
other 1B tapes, despite the reasonable 333Hz 
MOL performance.

Philips Superferro 1 shows only a marginal 
improvement over Superferro, and is another tape 
that is barely within 1B. Virtually the same 
remarks made on the Osawa above also apply, and 
the mechanics were quite good.

I have not checked Scotch Master 1 for a while, 
but when last examined it gave a good overall 
performance, albeit with background noise a little 
high. We are informed that no changes have been 
made to the formulation in the last two years.

Sony AHF was introduced in late 1979 as a new 
top end ferric, and whilst the tape works very well 
on most decks, its maximuum potential performance 
is not quite up to that of the best of its competition, 
although the mechanics are very good indeed. The 
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tape is a very great improvement over the old type 
Sony HF, and the latest high quality Sony decks 
should be set up for optimum performance on this 
tape.

TDK type OD was very well liked when it was 
introduced last year, offering a slightly better 
performance than Maxell UDXLI, but clearly not 
as good as Maxell XLIS. Filling the same bias slot 
as most of the better 1B tapes, it is much more 
competitive than TDK AD. Print-through is not a 
problem as it is with AD, the mechanics are 
excellent, and the tape can be highly recommended 
AD has always been in a strangely high bias slot, 
giving an HF boost on almost all decks. The old 
type AD was replaced a year ago by one of higher 
MOL potential and very low noise, but print
through is quite poor, and the compatibility 
problem means that a machine set up for it may be 
muffied on almost all other tapes. However for 
those who do want a sparkling top, together with 
better MOLs and print-through characteristics, I 
would prefer to recommend the new Maxell XLIS.

Summary
The very best tape in Group 1 B is clearly the new 
Maxell XLIS. But if you cannot either increase the 
bias, or better still reduce record equalisation, to 
flatten the response, there are several other types 
which can be recommended, and which should not 
give a significant EHF rise without correction. 
TDK OD is a very fine tape, and is probably the 
next best, followed by Maxell UDXLI, which will 
continue to be available for some considerable 
time.EMI XT and new Fuji FXJ can also be 
recommended firmly, and BASF LHI can also 
provide a very good sound quality, but check that 
you are happy with the print-through and back
ground noise performance. Other tapes in this 
group may also be recommended for various bias 
slots, but note any reservations in the comments. 
Don't forget that most of the tapes in this group 
may well show a level boost between record and 
replay on some decks, since their general 31313 Hz 
sensitivities average between I and 1.5dB higher 
than many of the tapes in Group JA, and so may 
require recalibration of the record Dolby calibra
tion settings.

GROUP2
In this group are placed all the normal and super 
chromes, together with pseudo-chrome tape types. 
(Agfa Superchrome is also intended for use on the 

2 chrome position, but is a dual layer tape, and I 
believe BASF Superchrome is also dual-coated) 
In the chrome position, replay equalisation is 
reduced to the 70usec curve, so that inherent 
replay amplifier noise should be reduced by around 
4dB at the high frequency end. The background 
noise level of Group 2 tapes varies very consider
ably, but they are all substantially quieter than 
Group 1 types. Group 2 tapes are inherently much 
more sensitive at HF, but still require considerable 
record equalisation in order to obtain a flat overall 
response. Their optimum bias requirement is 
between approximately 3dB and 5dB more than 
the average Group 1 tapes, and many record heads 
on older recorders do not provide this happily. 
However, more recent decks, particularly in the 
last two years or so, should perform very well on 
their chrome positions with the better Group 2 
tapes. Please note all the remarks made on these 
tapes in the introduction before reading the actual 
reviews and conclusions.

Agfa have two tape types in this group, Stereo
chrom and Superchrom. The normal chrome
dioxide tapes (Stereochrom) are almost hopeless 
at lower frequencies, and cannot be recommended. 
Agfa Superchrom can give an incredible 333Hz 
average performance, but suffers over a wide range 
of bias from a very poor 3 kHz MOL performance 
(as did all the normal ferrichromes in Group3), so 
the tape cannot be recommended

Ampex Grand MasterII, a pseudo-chrome, is a 
little inferior to Sony CD Alpha, and requires a 
slightly higher bias for a flat response. Print
through measured surprisingly well, and this is 
Ampex’s best product, though perhaps the com
petition is rather fierce for it

BASF normal chrome tape types were all 
considered unsatisfactory because of poor MOLs 
at 333Hz. They are also incompatible with the 
large majority of modem decks, since they are up 
to 3dB less sensitive than the best pseudo
chromes.

BASF Chromdioxid Super has now established 
itself as a good chrome tape, and is only l.5dB or 
so less sensitive than pseudo-chromes. The lower 
frequency performance is reasonable, short wave
length performance is excellent, and the tape is 
particularly sensitive at very high frequencies. At 
3 kHz however, the MOL is significantly below 
that of an average pseudo-chrome. Tape back
ground noise is at a very low level, and assists in 
achieving a good dynamic range. Up to now, all 

204



CASSETTE TAPES
samples tested have had very poor print-through, 
which can be clearly audible on some types of 
programme material after even a night's storage.

BASF have now introduced two very fascinat
ing new chrome tapes which will soon be marketed 
in the UK. Chromdioxid II is clearly a significant 
advance over any previous BASF normal chrome 
tape. It is about l .8dB less sensitive than a good 
pseudochrome, but the 333Hz MOL is only 
marginally below that of average pseudochromes, 
and the HF response is actually typically slightly 
up, though HF saturation performance is a little 
disappointing. What is quite amazing however is 
the exceptionally low background noise, some 4dB 
quieter than that of many pseudochromes, a 
benefit which will be particularly realised on a 
cassette deck with very quiet replay electronics 
together with low noise recording circuitry. Never
theless the 3 kHz MOL performance is disappointing 
and because of this the overall dynamic range is 
very similar to average pseudochromes. Early 
samples had bad print-through, but some more 
recent ones I should describe as just poor, and the 
effect was reduced if the tape was wound back
wards and forwards several times after storage 
before attempting playback (this comment apply
ing generally to several tape types having poor 
print-through characteristics).

The second new tape from BASF is Chrom
dioxid Super II, which also has a phenomenally 
low background noise. The 333Hz MOL is 
typically as good as that of the best pseudo
chrome, and whilst the IOkHz sensitivity is well 
up, HF saturation performance is rather average, 
and 3 kHz MOLs are very poor compared with 
those of typical pseudochromes. In comparing the 
overall dynamic range, we find that it will be about 
the same as the best pseudochromes because of 
the very quiet background noise, and at low 
frequencies distortion will typically be somewhat 
better than that of pseudochromes if the recording 
level is kept down to avoid higher frequency 
saturation. The print-through characteristics are 
again poor, but the remarks made above also apply 
here. Unfortunately the main problem with both 
these new products is that they will not be 
compatible in Dolby level sensitivity on average 
modern Japanese decks, as these are virtually all 
set up for pseudochromes. However, BASF have 
proved that chromium dioxide has the potential of 
making a major comeback, the print-through 
remaining the only major query.

Denon DX7, a pseudochrome, uses the same 
bias slot as Maxell UDXLII but unfortunately the 
333 Hz MOL is comparatively poor and HF 
compression is clearly worse than most pseudo
chromes. However, background noise is about I dB 
better than its competition, which is an advantage. 
We did note some 2.5dB loss on the left channel in 
the reverse azimuth test, although the right channel 
was satisfactory. This tape was frankly a dis
appointment, and hopefully will be improved

EMI have now released a Superchrome II tape, 
using the Dupont Crolyn II oxide. The tape 
requires slightly less bias than Maxell UDXLII, 
the 333Hz MOL is excellent, and background 
noise is also slightly better than pseudochromes. 
The HF saturation performance was rather poorer 
than the best pseudochromes, and print-through, 
which measured poorly, will have to be improved if 
the tape is to be competitive. If the bias is reduced 
to slightly below optimum, the 333 Hz MOL is still 
good, and the lOkHz saturation performance is 
better, but high frequencies will show a slight 
boost The mechanics were found to be better than 
average for EMI, and clearly incorporate their 
latest improvements which offer reasonable quality.

Fuji FX2, like FXJ, has very recently been 
updated with a new formulation recently available 
in Japan as Fuji UR. New FX2 has a slightly better 
333 Hz MOL than tbe old type, and HF is also 
rather better, but unfortunately the tape is still 
outclassed by Maxell UDXLII and TDK SA. Fuji 
are working very hard indeed to improve the 
quality of all their cassettes, and are intending to 
increase their marketing throughout Europe from 
now on. The product will have to be improved a 
little further, however, if they are to be regarded as 
equivalent to the top competition. The tape is 
compatible in sensitivity with all other pseudo 
chromes.

Maxell UDXLII has been available for some 
years now, and I have strongly recommended it in 
the past for its very good overall performance. The 
printthrough characteristics are very good, the 
mechanics are up to the top Japanese standards, 
and it is this type of tape which shows such an 
obvious audible improvement over normal chromes.

Maxell have now released a new pseudo
chrome, known as XL/IS. If used at the same bias 
as UDXLII, this has a slightly inferior LF MOL at 
333 Hz, but an incredible short wavelength per
formance: at lOkHz the response is +2dB, with 
perhaps +3dB at 15 kHz, and HF saturation
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performance is very greatly improved, allowing 
generally much higher levels at high, frequencies to 
be accommodated The background noise is only 
marginally higher than for UDXLII In order to 
flatten response, one can of course increase the 
bias, and this makes the 333Hz MOL marginally 
better than UDXLII, and also preserves some of 
the HF saturation improvement This tape is 
another example of one in which a reduction of 
record equalisation in addition to a marginal bias 
increase is desirable for optimum overall results.

Memorex High Bias, when originally intro
duced, proved to have a very high bias require
ment When used on a machine set up for a typical 
pseudo-chrome, a considerable HF rise was 
apparent/ and low frequency MOLs were con
siderably poorer than the competition. On in
creasing the bias, MOLs improved a little, but high 
frequency compression characteristics suffered. 
Although at best it could give quite a good overall 
sound quality with very low distortion at high 
frequencies, its inability to accept high general 
levels was a disadvantage. All the early samples 
had about the worst print-through problem that I 
have ever measured, being some 6dB worse than 
BASF Superchrom which is itself considered 
poor. Memorex have informed me that they have 
made some improvement to print-through, but our 
latest tests still show that is very poor indeed on 
this parameter.

Osawa CR shows very similar properties to 
Denon DX7 in having a below average 333Hz 
MOL and a rather poor HF performance, and thus 
cannot be recommended.

Philips Chrome seems to be made from a 
formulation somewhat better than normal chrome, 
but with not quite such a high output potential as 
some super-chromes. Its strong virtue is that of a 
very quiet background noise level, and whilst it is 
not possible to achieve the high MOLs given by the 
best pseudo-chromes, the available dynamic range 
will be comparable on a deck with a very quiet 
replay amplifier. The 333Hz sensitivity is of 
course lower than pseudo-chromes, and if this is 
taken into account very good results may be 
obtained This tape is far and away superior to 
normal chromes.

Scotch Master II has now been established for 
some considerable time. This pseudo-chrome tape 
offers a good overall MOL and HF performance, 
and background noise is particularly quiet/ but 
print-through is fairly poor. So whilst the tape can 
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give a good overall dynamic range, the immediate 
competition is stiff, and the 3kHz MOL measure
ment can only be classed as fairly good

Sony used to make normal chrome tape, which, 
in its day, was at least as good as competitive 
normal chromes, but was nevertheless unsatis
factory because its output capability was poor. 
Like many other manufacturers, although rather 
late in the day, they have now introduced a pseudo
chrome, CD Alpha. The chrome position on 
modem Sony decks is now set for this tape, which 
proves to have a good all round performance, 
though not up to the standard of the best competi
tion. It can certainly be recommended for use with 
Sony machines however, and results should be 
rather better than with Sony ferrichrome.

TDK SA was the first pseudo-chrome to come 
onto the market/ and its formulation changed fairly 
regularly in the early days until it was stabilised 
about 2 years ago. It gives a very good overall 
performance, but with a slightly inferior back
ground noise level. The mechanics are usually 
excellent, although we had the occasional strange 
wow problem. Print-through characteristics are 
clearly inferior to those of Maxell UDXLII, 
although this will only be audible on some types of 
program material. The 333 Hz MOL performance 
is particularly good

TDK SAX was introduced in Japan in early 
1980, but has only recently become available in 
the UK. When used on a machine set up for TDK 
SA it shows an appreciable HF rise, but the 333 Hz 
MOL is nevertheless very good. Like Maxell 
XL/IS, it has an amazing high frequency satura
tion performance, and background noise is only a 
little inferior to SA. The performance at lower 
frequencies becomes even better with a slight bias 
lift, but some of the HF boost is better corrected by 
reducing record equalisation than by further in
creasing bias. If the response is corrected by bias 
increase only, the amazing HF performance is 
degraded, though it is still better than that given by 
TDK SA. The print-through characteristics of 
SAX C60 are acceptable, if not as good as the 
competition, but C90 samples are just below the 
acceptable limit/ although I have often found that 
print-through performance is improved in later 
batches. Tapes like Maxell XL/IS and TDK SAX 
come surprisingly close to metal in performance on 
a very good cassette deck, and since they cost 
much less I suggest you try them first on your deck 
in case you do not really need to use metal.
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Furthermore, many decks that do not work too 
well with metal could give their best results on 
SAX and XL/IS (see introduction).

Summary
Some of the pseudo-chrome tapes do not have 
anywhere near the low frequency MOL potential 
given by the best high performance ferries. Whilst 
all the tapes in Group 2 have a lower overall noise 
than Group 1 tapes, if you can't drive some of them 
so hard, the overall dynamic range is degraded So 
rather than buying the less good Group 2 tapes, it 
may be better to stick with the best Group 1, the 
basic price difference being a determining factor.

The best tapes in Group 2, however, are very 
good indeed Whilst TDK SAX is marginally 
better than Maxell XLIJS on electroacoustic 
measurements, its typical HF rise is also some
what greater, so there may be more of a compata- 
bility problem. Both Maxell XL/IS and TDK 
SAX are worth recommendation, but 'on points' 
(particularly print-through), I have a slight prefer
ence for the Maxell product Amongst the normal 
pseudo-chromes, Maxell UDXLII and TDK SA 
must both receive recommendation, and once 
again the main difference is of print-through. Other 
pseudo-chromes that can be recommended, but 
which have a less good performance at middle 
frequencies whilst being acceptable in all other 
areas, include FujiFXl 1, Ampex Grand Master2 
and Sony CD Alpha. BASF Superchrome, Chrom
dioxid II and Chromdioxid Super II would all 
receive a strong recommendation for use with 
appropriately biased and equalised machines, but 
for their poor print-through performance. If you 
must use a pure, chrome type, both the new BASF 
chromes would be very good, and Philips chrome 
is also good, although the latter's HF sound quality 
might not be quite so 'sparkling'.

GROUP3
I have made many comments on the general 
properties of ferrichrome tapes in the introduction, 
but a few more words here may be worthwhile. I 
must emphasise that we have tried every con
ceivable way to attempt to get the best out of 
various ferrichrome tapes in the laboratory, with 
bias set at many different levels. And whilst it is 
possible to alter the optimisation of low frequency 
MOLs and high frequency saturations, there 
always seems to be a problem area at 3kHz. The 
background noise is generally noticeably lower 

than that of pseudo-chromes, but since the 3kHz 
performance is so poor, it is our general opinion at 
the laboratory that they are all best avoided On 
virtually every deck on which we have tried 
ferrichrome on high quality program material we 
have heard some form of high frequency com
pression.

The original intention by the manufacturers of 
ferrichrome was for the bias to be set around 1.5 dB 
higher than that required for a normal ferric, but 
considerably lower than that which is optimum for 
chrome. There was a battle royal when ferrichrome 
was first introduced as Classic by 3M, for this 
company advocated 120us replay equalisation, 
which in fact would work much better than 70us, 
the time constant pushed strongly by Sony and 
which was subsequently adopted internationally. 
Sony frankly had a fait accompli, since at the 
beginning they forged ahead with their own idea 
and others just had to follow because of their 
strength. Even considering a change of time 
constant though, ferrichromes are still not satis
factory in the presence region, and so I am sorry to 
recommend that they should all be avoided for 
the time being, until perhaps some manufacturer 
comes up with a dual-layer tape which corrects the 
3 kHz problem. Manufacturers making ferrichrome 
tapes include Agfa(Carat), BASF (Ferrochrom), 
Scotch (Master 3), Denon (DXS),and Sony and 
Osawa It is particularly interesting to note that 
Maxell, Fuji and TDK have never released a 
ferrichrome anywhere in the world as far as I know, 
and Maxell have agreed strongly with me that 
dual-layer tapes of a ferrichrome type do present 
problems in the presence region. TDK and Fuji 
have also made similar comments at different 
times. Dual layer tapes are of course more 
expensive to make anyway, but I feel convinced 
that Fuji, Maxell and TDK are not making their 
remarks because of'sour grapes', but because of 
their own expertise and realisation of the problems.

Since my recommendation for avoiding ferri
chrome applies even to decks incorporating a 
proper ferrichrome position, my warnings should 
be doubled if the deck is of a type which 
compromises ferrichrome by suggesting the use of 
ferric bias with chrome equalisation. With such 
compromises, most ferrichromes give a marked dip 
in response around 3kHz in addition to the typical 
3 kHz MOL problem

Only one ferrichrome Group 3 tape might give 
an acceptable sound quality which could be quite 
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good at best, namely Denon's DXS. This tape 
gives good MOL's at low frequencies, has a good 
high frequency performance, and is only slightly 
down in 3kHz MOL. DXS is a dual layer tape but 
the top layer is of doped high-coercivity ferric 
oxide rather than chrome, and the higher sensitiv
ity of this layer in the crossover region is clearly 
beneficial. Unfortunately the tape's failing is its 
poor print-through performance which is such a 
shame because otherwise it is rather good I now 
note that a high percentage of new cassette decks 
omit a ferrichrome position, and I suggest that 
readers can draw their own conclusions from this.

GROUP4
Although recent history, the development and 
early introduction of metal tape provides the 
context for the current product 3M launched their 
Metafine C60 product during 1979; it proved to 
have very bad head to tape problems, and was 
rather disappointing compared with later com
petition. Philips introduced their metal tape in 
early 1979, but promptly withdrew it completely 
after there were many criticisms of poor MOL 
performance. A year later I was sent some greatly 
improved samples, and these are reasonably good 
but not up to the very best standard of the Japanese 
competition. TDK also launched in 1979 with two 
types of mechanisms, the higher priced one being 
superb. Stability and drop-out performance of the 
early TDK product was very good, but the MOL 
performance was criticised Sony and Fuji in
troduced metal tapes in Japan in 1979, but their 
tapes were not launched in the UK until 1980; both 
are very good indeed on the best decks. Denon and 
Osawa also launched their metals last summer, 
followed by Maxell in late 1980. Nearly all 
companies except 3M and Agfa now have C90s 
available as well as C60s, but C90 samples in 
general have only materialised fairly recently, 
some manufacturers holding back their C60s until 
the 90s were ready. In many cases I have had to 
obtain samples in Tokyo, since some Japanese 
companies would not supply their European im
porters with samples prior to actual release in the 
UK.

I must again emphasise that metal tapes are only 
worthwhile for a cassette deck which is not only 
advertised as metal-capable, but which can in 
practice give at least as good a low frequency 
MOL on metal as it can on the best pseudo

chromes. It is no good having the best HF 
performance that money can buy if you cannot 
take advantage of it by increasing the general 
recording level potential. One Pioneer deck, for 
example gave a MOL at 333 Hz of only +3dB ref 
Dolby level, on a tape which should have been 
around 5.5dB better. Ampex, BASF, Audio 
Magnetics, EMI and probably many other com
panies have made prototype metal cassettes, some 
of which I have examined But it would not be fair 
to report on these at this point, since they are not 
yet marketed and the samples were not charac
teristic of what is likely to appear eventually.

Agfa metal tape has already been released on 
the Continent, but at the time of writing has not yet 
arrived in the UK: curiously, Agfa UK did not 
even know that it had been launched elsewhere. 
Rather surprisingly, the bias requirement is very 
similar to the top Japanese metal tapes, rather than 
lying in the Philips/BASF camp, and both 333Hz 
MOL and HF saturation performances are ex
cellent. Background noise is about the same as that 
of Japanese metals, and HF sensitivity shows that 
it is very compatible. Unfortunately, the coating 
and slitting is not good enough, and the stability 
and dropout performance is not really any better 
than Metafine or Philips metal. Furthermore, the 
mechanisms gave rather poor wow and flutter 
performance. If Agfa can improve the mechanics 
etc., they will have a metal tape which will far 
outclass all others made outside Japan.

BASF The earliest prototype BASF metal 
cassettes were very poor in stability and output 
performance, but so were other people's proto
types too. After some months, the consistency 
improved, and the very latest C60 sample has 
proved much better still. (This was given to me 
most kindly by Marcello Braca, editor of High 
Fidelity Musica Magazine (Italy); he had just 
acquired it from Germany where it has already 
been released). At a typical metal bias, the tape 
had a very good 333Hz MOL of+10.2dB, but the 
IOkHz response was around -1.4dB, and the 
saturation was just a little below average. At a 
decreased bias, the performance was almost up to 
Sony metal and better than Philips metal, so it can 
be recommended when it appears on the British 
market, but only if the price is competitive. The 
mechanics and coating are good, and the back
ground noise was quieter than most metals, which 
is an advantage, but it will be necessary to drop the 
bias a bit to optimise its performance.
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CASSETTE TAPES
Denon metal is clearly one of the best having a 

very high MOL potential at 333Hz and very good 
HF performance. It gives a flat response under the 
same biasing and equalisation conditions used for 
Maxell metal, and it is perhaps interesting to note 
that Hitachi owns both Maxell and Denon, 
although Denon is allowed to be completely 
autonomous, and is thus in strong competition with 
Maxell. Only a C60 sample was available, and the 
mechanics proved excellent, the reverse azimuth 
test result being particularly good. Denon DX-Mis 
thus highly recommended

Fuji metal is another good one, having above 
average short-wavelength sensitivity, and offering 
very good MOLs, although slightly below Maxell 
and Denon on this parameter; the performance is 
probably as dependent upon the deck itself as the 
tape. The mechanics and reverse azimuth test 
results were both very good, the stability being 
very acceptable but not quite as good as some of 
the latest competition. The tape is very com
petitively priced and therefore can be warmly 
recommended

Maxell metal cassettes have consistently hit the 
MOL gong in our laboratory, some incredible 
output levels being available on a really good 
cassette deck. We have seen as high as + l 1.9dB 
over Dolby level for 5% distortion of 333Hz, at a 
bias which gives a sensibly flat response and an 
excellent HF saturation performance. C90 samples 
are only very marginally inferior to the C60's, .and 
subjectively MX has made some of the most 
startling cassette recordings that I have ever heard, 
including some impressive direct copies from 
digital material. The mechanics are excellent, and 
no stability or drop-out problems have been noted 
subjectively, although in the laboratory even the 
best samples of all metal tapes are not quite as free 
from drop-outs as the best pseudo-chromes. Maxell 
MX is most strongly recommended, if you have a 
good enough deck for it

Osawa MX cassettes seem very nearly as good 
as Denon ones, although our samples were just 
slightly down in overall output potential. The 
mechanics are good, and Osawa MX is clearly 
compatible with most of the other metals, so can be 
recommended if the price is competitive.

Philips latest C60 metal cassettes are very 
much better than their earliest ones, and whilst the 
MOL performance across the board is about 2dB 
below average, the background noise level is 
around 2dB quieter, and so the dynamic range 

potential is similar provided that the deck’s replay 
amplifier is quiet. The reverse azimuth test, 
however, showed a poor result, the lOkHz output 
averaging -3dB on track B compared with track 
A If Philips could improve their mechanics and 
HF velour effect problem, the tape could be 
recommended but it is best avoided until better 
production stability has been achieved. However it 
is certainly worth trying if the price is competitive, 
for your deck may not show as much of a problem 
as ours did, and will also work a little better on 
decks with marginal metal capability ( ie record 
head saturation limitations).

If you try Philips metal on Japanese decks which 
have been set up for Japanese metals, you may 
well find that high frequencies are muffied, and a 
bias reduction will be called for. Latest samples of 
C90s seem to be better at HF, and almost 
compatible with Japanese metals, although HF 
stability is still poor.

3M (Scotch) Metafine is still only available in 
C60 and C46 format despite being first shown to 
the trade over 2 years ago. I am sorry to report that 
samples have consistently had rather poor stability. 
Even where reproduction has been good to begin 
with, repeated use has caused drop-outs and image 
shifting to become very evident, so at the moment, 
I cannot recommend Metfine. Whilst the LF 
MOL is good, the HF saturation performance is 
below average, and RF bias has to be reduced to 
obtain a flat response on most decks. The tape’s 
only really good point is its very quiet background 
noise.

Sony metal first became available on the 
Continent around Christmas 1979 in C60 format, 
although I received samples in Japan in the 
summer of 1979. A C90 sample tested recently 
had a good MOL at 333Hz of +9.0dB, but the 
response at lOkHz was slightly down, and the 
HF saturation performance inferior to Maxell. If 
the bias was dropped a little, the 333 Hz MOL 
degraded by 1 dB and HF saturation improved, but 
remained inferior to Denon, Maxell, Fuji and 
Osawa. Earlier C60 samples were better than the 
C90, so possibly it is still a little early to judge the 
C90 product. No stability problem was noted, and 
the reverse azimuth test showed that the mech
anism was good

TDK metal cassettes are available in either of 
two alternative housings, type M4, or the more 
expensive and better type MA-R. Early samples of 
TDK all showed excellent stability and dropout 
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performances, but the lower frequency output 
potential was well below what I would have 
expected from metal. In 1980 some new samples 
were tested, and these proved to be very much 
better, C90 samples giving a MOL of +9.8dB 
together with an extremely good HF performance; 
this tape was almost as good as the Maxell M-X 
C90 product Background noise was a little on the 
high side however, like Maxell MX90, so that 
there is little to choose between these. The retail 
price will clearly be the main factor in determining 
which product to purchase, although C60 Maxell 
was definitely better than its TDK equivalent

Nakamichi ZX is an own-brand metal tape, and 
samples tested in 1980 had an only adequate MOL 
performance. But since Nakamichi has been buy
ing the cassettes in from TDK, they are likely to 
improve shortly with the improved TDK product 
Summary
All the metal tapes with the exception of Philips 
and Metafine had inferior background noise levels 
to the average pseudo-chrome, but they also all 
had a better HF performance.

Most so-called metal-capable decks will give a 
degraded LF performance on metal compared with 
pseudo-chrome, so you may note only an im
provement in HF clarity after spending at least 
twice as much money for the same playing time. 
Metal's phenomenal HF capability will only be 
clearly audible ifthe programme source is of a very 
high quality, and whilst laboratory figures show 
some astoundingly low distortions, I must em
phasise that the subjective differences between 
metals and pseudo-chromes are surprisingly mar
ginal on the best decks. To put matters into 
perspective, the best normal ferric, Maxell XLIS, 
offers around 2.5dB less output across the board, 
and shows 2.5dB more noise, and so is only 5dB 
inferior to the very best metal; the difference 
between the best pseudo-chrome and the best 
metal is perhaps only 3dB or so up to lOkHz.

The picture changes radically though if you 
consider half speed recording, such as is available 
on the Nakamichi 680ZX. Metal tapes at this low 
speed give an incredible reproduction of surprisingly 
wide dynamic range, which was, with pros and 
cons, about the equal of a good average ferric from 
Group 1 B. Bias and equalisation are extremely 
tricky to optimise at half speed, but it is worth 
taking a degree of trouble, since il enables 112 
hours of good quality reproduction without a break 
on each track.

When metal tapes were first announced, and 
when there was relatively little competition, prices 
for C60s were bandied about of around £5 per 
cassette. With much more competition how, C90s 
can be obtained at between £3.50 and £4.20, and 
all in Japan are agreed that with more experience 
gained in production metal prices will either go 
down or will stay still, while ferric and pseudo
chrome prices will probably rise. This of course 
means that metal tapes will become progressively 
more competitive, and since their performance will 
obviously improve, there is clearly still a lot of life 
left in the Compact Cassette system, with its 
unparalleled convenience. The very best metal 
recordings copied direct from digital masters, 
achieve a very high standard of fidelity without 
doubt, even though they remain inferior to the 
digital originals. Although there are many pros and 
cons they are also greatly superior in potential to 
recordings in W-track stereo on an average reel-to- 
reel recorder. My top recommendations for metal 
tapes, taking all matters into consideration, are 
Maxell MX, TDK MAR and Denon DX-M, 
whilst Fuji, Osawa and Sony can also be strongly 
recommended

CONCLUSIONS
As ever I am quite happy to admit that I measure 
tapes professionally for around 80% of the world's 
major tape manufacturers. And whilst it might be 
said that I could be biased, and might favour my 
friends, I can assure readers that this is not so. For 
even apart from my own personal ethics, if I ever 
showed any unfair praise of a manufacturer or 
importer, all my other associates would be most 
annoyed and make quite fair complaints. I have 
also acted as a consultant to many distributors and 
retail organisations, and again I have to report on 
their products. I have always made it a condition of 
taking on a consultancy job that a client must never 
expect me to be other than brutally frank about 
their products when I am reviewing them as an 
audio critic, and fortunately this has so far never 
led to any misunderstandings.

If you are not satisfied with any manufacturers 
product for a legitimate reason, then take the 
product back and complain. But first of all be fair 
and check that your deck and its interconnections 
are not faulty. You will often find some strange 
incompalibilily Uclween a particular tape brand 
and your deck, which can be due to many causes: 
the cassette tape may simply be below par; or the 
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mechanics may be faulty. Quite often though, the 
deck itself is not compatible with the tape for rather 
silly reasons, such as tape guides having been set 
too close in tolerance, so that a marginally over
wide tape, which may well be within the Philips 
tolerance, may be out of the tolerance of your deck. 
This can give bad head-to-tape contact, and 
varying azimuth problems. And having tested the 
34 new decks for this Hi-Fi Choice edition, we 
have found that variations in play or rewind 
torques have also contributed to cassette tape 
problems, the Neal 312 seeming to have a problem 
with TDK SA, for example, yet being perfect on 
AD and MAR.

Sometimes incorrect interconnections such as 
the use of a DIN output socket with the phono 
input sockets of the deck, can produce severe HF 
loss. Don't blame the tape for this, but replace the 
lead with a more suitable one, which may mean 
that you will have to ask your retailer for 
assistance. Always use phono to phono leads 
wherever possible, but if your receiver or amplifier 
has only a DIN socket then you may well have to 
use an appropriate DIN to DIN lead*.  A few decks 
still have very poor DIN inputs, so do not be 
surprised if you get a degraded hiss level. In so 
many interconnection problems that I have em 
countered when checking friends' installations, I 
have seen a DIN socket receiver in use; frankly, I 
should avoid them like the plague unless you know 
for a fact that your deck has a good DIN input 
circuit

If you think a cassette tape is faulty, try another 
brand and see if it is any better. If you find that the 
reproduction is muffled on many types of tape, it 
may well be that your heads are covered with 
debris, or that the recorder has aged in one way or 
another. The playback/record head may have 
become worn, and I have been horrified to find that 
up to 3dB loss at lOkHz can occur after only 200 
hours use on some decks. This is a worry that 
reviewers can do little about, unless they soak-test 
every product for a very long time, which is frankly 
totally uneconomic. Models in the £100 bracket 
which have given a superb performance when new 
have shown noticeable HF losses after a time, and 
in one case, even one with a Sendust head showed 

*Note: A number of British amplifier/receiver 
manufacturers employ DIN sockets carrying phono

' type signals. In such cases a 'hybrid' adaptor lead 
is quite permissible.

a nasty fall off of top after only 150 hours. 
However, you are more likely to have a harder 
wearing head with a more expensive machine, and 
I have been amazed at how long the heads have 
lasted on my Nakamichi 582 recorder. I must have 
used this for 500 hours at least, and yet the HF 
response is still virtually the same on replay using a 
very expensive test tape. Overall results are still 
virtually the same as they were when I first 
purchased the recorder.

Of the many philosophies which might guide one 
in purchasing tapes, I think there are two main 
alternatives which will have to be compared. One 
can either opt for the best possible tapes in Group 
1, 2 and 4, or alternatively feel that a less 
expensive Group 1 tape will suffice for routine 
recording, at below the best possible quality, a 
good medium priced pseudo-chrome on position 2 
for most higher quality requirements, and then the 
extravagance of an expensive metal for the few odd 
recordings that are really special. If one decides on 
the second alternative though, one should make 
quite sure that all the positions are optimised for 
the tapes that will be used, and these should be kept 
until something that is clearly better value comes 
along.

Many shops will give a better price to the 
purchaser of a dozen rather than one tape, and 
some stores give a special price for buying a few, 
perhaps giving a free one with every three pur
chased Very low priced apparent bargains, of a 
tape type which does not bear either the name of 
any of the brands reviewed or of a well-known 
retailing organisation or its trade mark, may very 
well be a very poor tape indeed, and one should be 
wary of it Also beware of acquaintances, rather 
than friends, who might offer a special deal on 
cassettes that are not well-known types, and which 
might have been loaded into strange mechanics by 
some back-street organisation somewhere. This is 
not to say that there have not been some good 
bargains through certain charity organisations, but 
in the end, you are only likely to get what you pay 
for.

C60s will sometimes not give you quite such 
good head-to-tape contact as C90s, but usually 
give a marginally better performance and are 
generally a little more sensitive too. Cl20s that I 
have tested are usually noticeably inferior to C90s. 
They may be quite good at HF but more easily 
chew up in the mechanism, and may well have a 
significantly decreased MF sensitivity. In general 

211



CASSETTE TAPES
they are best avoided unless it is absolutely 
necessary to use them, and unfortunately very few 
Group 1B tapes are available in this length. I 
myself have been using Maxell UD Cl 20 which I 
can recommend, although when I do so I have to 
make a slight change to record Dolby calibration, 
and have to watch the peak recording level rather 
carefully.

The present situation in world cassette tape 
markets is that there is very clearly severe 
production over-capacity. In the UK and Ireland, 
factories making cassettes include EMI, Pyral, 
Contek and Memorex (although the latter is 
mainly assembling a product initially made in the 
US). Scotch used to make cassettes in Wales, but 
most of theirs are now marketed from their plant in 
Italy. Other companies slit jumbo reels which they 
purchase from various sources, mounting them 
into their own mechanics. Any of the many 
European companies can also be importing tapes, 
ranging from good to very poor in quality, from 
Mexico, the US, Korea, Taiwan, mainland China, 
Australia, and Hong Kong as well as Japan. Too 
many inferior tapes from some of these countries 
arrive in the UK via strange paths, and we have 
even seen very well-known trade marks being 
'pirated' by these companies. In one case, a well- 
known Japanese company outside the tape field 
has had its trade mark hi-jacked, and the tapes 
illegally bearing this company's name have been 
truly diabolical.

One final word about jamming may be of help. 
When some tapes are used on a mechanism which 
has a high torque, they may well jam when you 
later play them back. We now have a torque meter 
to test for this, and some earlier Audio Magnetics 
tapes have caused a jamming problem when used 
with high torque decks. It is very difficult to be 
specific, and we even encountered a very well- 
known German make of tape which was satis
factory on many decks, but which jammed con
tinually on a small Japanese battery portable; 
when my friend changed to a Japanese tape brand, 
he experienced no more problems. Moreover, if a 
tape does not have very good mechanics but avoids 
any jamming problems, it may not necessarily 
perform well on high quality decks, since the tape 
itself may move around so much as to cause bad 
wow and flutter and azimuth problems. Have a look 
uccasiunally al a casselle lape lu see if yuur Ueck is 
creasing it along the edges or centre; a fault may lie 
in the tape or in the deck itself.
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I hope this survey has shown that all cassettes 
are not the same, and that it is worthwhile trying a 
few different brands to see which ones work best on 
your machine. If you can vary bias and record 
calibrations, then try different types again more 
precisely, to see which suits best in terms of value 
for money.

Notes on using the comparison tables
The group 1 A and 1 B tables are based on the same 
criteria Many words are used to describe degrees 
of quality, the basic order being superb, excellent, 
very good, good, fairly good or quite good, 
average, fair, fairly poor, poor, very poor and bad.

It will be seen that several tapes have different 
adjectives this time. Although this is sometimes 
due to product changes, it may also be due to a 
stricter appraisal of mechanics. Because the general 
standards are higher this time, I am somewhat 
more critical of the poorer tapes. Modem cassette 
decks are usually biased somewhere between 
average and fairly high. Tapes having a bias 
requirement called 'lowish' will usually show a 
muffled quality on modem decks, although they 
may be satisfactory on older models, particularly 
those of European manufacture.

Since almost all modem decks are now set up for 
high quality pseudo-chromes in Group 2, the bias 
requirement for Maxell UDXLII is regarded as 
average, and this tape has basically been chosen as 
a point of reference for the group. Noise levels are 
quoted to the same relative standard as Group 1.

Please note that Group 3 tapes are.omitted from 
the tables, since they are not recommended, for 
one reason or another, as an entire group.

Group 4 metal tapes are all judged against a high 
quality metal tape, but with the dynamic range and 
noise columns assessed in comparison with groups 
1 and 2. All mechanical properties mentioned 
throughout the tables are relative, and may be 
compared directly.

An asterisk will occasionally be found in the 
charts, which is intended to draw your attention to 
the review. Minus and plus signs indicate slight 
deviations from the adjective to which they are 
applied. In the case of a double plus, this signifies 
that I have run out of adjectives, and wish to apply 
one further step upwards!

Dolby mlstracklng The four pen charts taken with 
Dolby in and with different errors in record Dolby 
calibration show the response for an input level
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nominally 23dB below Dolby level, with Dolby 
errors of -4dB, -2dB, OdB and +2dB. The dips 
around the 2kHz region can easily be seen, and 
typically would be caused if using an old normal 
chrome tape type on a modem machine set for 
pseudochrome on its chrome (2) position. Tape 
used was TDK OD.

Dolby C Overall noise levels using Maxell 
UDXLH: without Dolby, with Dolby B, and with 
Dolby C (the lowest curve). The total amount of

noise reduction produced on the modified Trio 
KX2060, as measured in our laboratory, can be 
clearly seen.

Response/Bias The four pen charts show TDK 
OD response (Dolby and MPX filter in), with bias 
settings at -2dB, -1 dB, OdB and + 1 dB, ref 
optimum. The effects of under- and over-biasing

will be clearly seen, and are exaggerated by the 
Dolby processing.

Tape intermodulation The graphs show the levels 
at which 20% IM distortion is reached for different
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HF Sens

Bias MF HF Sens Reference DL 333Hz JOkHz
GROUP IA TAPES. __ Requirement Sens Opt Bias Bias Distortion MOL MOL
Agfa Feirocolour average low average average poor poor fair
Ampex + 37l _ _ ___ lowish __ average 1 f. good fair good good fair
Ampex 20/20 + _ lowish high average fai r __ good xood average
BASf LH lowish fair fair poor f. poor -fair . fair
BASF Ferro-Super LH lowish average _ average ____ poor average f. good fair
DenqjDXl averarc- f. high _ average average f. good good f. good
Denon DX3 average- high _good_ fair f. good good_____ average
Dixons Prinzsound low average __ fa_ir_____ ____ poor fair fair fair
EMIStandard lowish ff. high fair................... fair 1 f. good ff. good fair
EMI Super__  lowish average fair fair________ average fair fair
Fuji FL (new)______ ______ average+ average average average average average average
Maxell UL____________average_______ fair __ average_____ average f poor fair average—
Maxell UD ___ L!iigh _ ff. __ good_________ high go^ .... good good
Memorex Normal Bias lowish average* average fair good good f. good
taa_wa.LH___________________^^ _____ high_________ _^______ __ average f. good good average
Philips Feiro lowish average average. ...... f. poor average average fair
Philips Super Ferro lowish average average f. poor f. good f. good average
Tandy Concertape _______ v. low _ 1 '. ___ P<l!Q________ bad bad bad* v.
tandy Realistic _______ low f high average bad poor________ fait* poor
Tandy Supertape Gold________ average* f. high f;&Qod__ __ good good v. good
TDK D_____ ______ average average ___ gocd_______ average average average average
GROUP IB TAPES
Agfa Superferro_______________ lowish_______ ff. high f. good fair__ v. good v. good
Ampex GrandMasterJ — average — . high............ __@ag______average___ v. good v. good average
BASF Ferro Super LHI £ high f. high gf)od v. good go_ good excellent
Dixons Prinz Profeio9!______ _L_high____ average good________ good______ average______ average good
WLH±Fi  _ _ _______ aver^_____ f. high ___ average average____ g.&Q ___ good average
IOMIXT_____________ __ _ f hi^______ fi. hig__ __ £ood+______ v. v. good good* v. good
^ifXll^ _ ____________ thigh_______ -•rage _ _ _ good________ good v. good_____ good_____ good
Maxell.UDXLI________ _ £t;l!jgh . high good*______ v. good \'. ^ood v. ___ Y._^__
Maxell XLI-S________________ high___ f. f. high_ __ good________ v. good___ extr good excellent excellent
Memorex MRX 3  average+ f. high ___ good f. good v. good ____ v. good good
^ilip§ Super. Ferro I average f high average aye @ge ___ _jjoQ _ good ___ good
Scotch Master I f. high high good good v. good v. good good
SS,ny AHF f. high f. high good+ good good*_______ v. good v. good
TDK OD f. hiig_ f. high good v. good v. good v. good v. good '
TDK AD v. high f. high_ good _ v. KOQd __ £g<>()Q___ ____ v- ____ ___ __ ^^__.
GRQUP 2 TAPES
Agfa Superchrom ave rage- average* fair. — - f. poor __ v. good __ v. fair______
Amgex Grand Master IL average+ average f high___ high good good ___ good_____
BASF Chromdioxid Super___ high fair _ high________ high________ good good___ excellent
Denon DX. 7_____ average average average average __ £ poor __ fair fair
EMT Superehrome II average-- average___ average average— .&Q.Q____ excellent fair
E!ijiF^new) ________average_ _ average ___ average* _ average*___ _ j^ood* v. good— good
Maxell UDXLII  average __ average average*____ average* v. good extr. good ____good_____
Maxell XLIIS _ _high average jligh_________ v.liigli_____ _ _ .E&Q+______ v. good excellent
Memprex_High Bias____________ high __ fair+ average ___ v..l!i&h ___ average f. good v. good
OsawaCR____ _____________-—av_eragf._ average average______ average . £ poor__ fair fair
Philips Chrome _ _ average— _ fair _ average-____ average* ^_ average _ v. f. :
Scotch -Master II   _ ____ average averl!ge average ±_ average* good ___ good+ g&Q
Sony CD AJa_____ _____ average_____ average average______ average v. good— v. good good
TDK SA____________ ____ airage___ __ ^average average + __ . average+ __ v. good extr. good good__
TDK S8;\:X ____ ____ high . average hhigh _____ v. high v.. &QoC extr. good excellent
BASF Chromdioxid 11 Ç-90  average fair _ high Mg &Q ^&Q+ _v.^good -____ good
BASF Chromdioxid Super 2 f. high± average— .. high___ y. _high__ . . v. good______ excellent _ good**
GROUP 4 (METAL) TAPES
BASFMetalC6O lowish average average fair v. .&Qod average average
^non, DX-M Ç6Q average average average ____ aver^_ v. good __ good _ good
E!Jji Metl!l C90____________  av er^e* average average average* _ v. good__ _ ^..^^
MaxelFMX C90___ average _ average average ___ average_ excellent _ v. good _^good
Q.S:a;? Mxœ av$^ average— average_ ayeflM___ v. good average __ average___
Philips Metal C60 __________ average shortly low average average* good__ __ _ fair ___ ____ fair
Scotch Metafine C60 lowish average average fair v. good f. good fair
Lony Metal _ average average- average average* v. gqQQ _ f. average
T DK Meta! MA 919 ilverage+ .average average f high v. good &Qd± ___ _go^+
TDK Metal MA-R C90 average average average+ average v. g&Qod good+ good
Agfa Metal C60 average average average v. good f. &Q9d .ggqpd
*see review
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Drop Out
Performance

Wow and 
Flutter

Background
Noise

Dynamic
Range______

Print
Through Housing_________ Leaders

Head 
C/eaners

Presentation, 
Mech.
Quality

fair average average poor extr. good screw yes______ no average
average fair average f. good average screw yes no f. good
average average average f. good fair screw yes no average
fair poor average f. poor extr. good screw yes no ff. good
average average average average average______ screw yes no KQod___
good good fair f. good average screw yes no fair
good good average average fair screw yes no fair
fair average good fair average screw yes yes poor
poor fair f. good f. good good screw yes no poor
average average average fair excellent_____ screw yes no poor_______
good good average average excellent screw yes no good
gxl_ ____ good fair fair v. good screw yes yes good
v. good good average good good screw yes yes______ good______
average average average good — screw yes no fair
good good average averaged- fair ____ screw yes no good
good good average average— v. good screw___________ yes no average
average good average f. good average screw yes no good_____ _
bad average poor bad — welded yes no bad
bad average v. poor v. poor — welded yes no fair
bad „fair _ fair v. good — screw y es no v. poor
v. good good________ average— average v. good screw yes no v. good

fair average average v. good average screw yes no poor
average good fair f. good __ fair screw yes no good
good________ average fair goodd- poor screw yes no good
average average good f. good extr. go^ screw yes no good_______
average good good good _ excellent screw y es no average
good good averaged- v. good _ v good screw yes no good___
good_____ _ good ____ good v. good v. good screw yes___ no good______
v^good__ v. good average v. good good screw______ __yss ye.L v. good
V’.gQod v. good average excellent fair screw yes no v. good
good good averaged* v. good fair welded yes yes good
good average______ average good average screw yes no average
average good fair v. good fair screw yes no average
&Qod good averaged- v. good good screw yes __ no________ good__
v. good v. good average____ v. goodd- good screw yes no v. good
good average v. good v. good f poor screw yes no v. good

fair average superb good* v. poor screw yes no good
average good_______ _ v. good v. good v. good screw yes no good
good fair___ _____ superb goodd- _ v. poor screw yes no good
good good v. good average__ — screw yes no fair
fair average __ v. good v. goodd- f. screw yes______ no average
&od+ good+______ goodd- v. good good______ screw yes no good
v. go^_____ v. good &ood+ extr. good go^ screw yes yes v. good
.Y:.&09d _y. good £9QQ±____ & good__ ..^O<_____ screw___________ yes . .. yes v. good
average______ good v. good goodd- bad* welded yes no go^_______
good________ good V, good average — screw yes no fair
good________ good extr. good v. good average screw yes no good______
fair average superb v - fair screw yes no f.gwd_____
average+ good goodd- v. good v. good screw yes no v. good
v. good v. good good extr. good fair screw yes no v. good
v. good______ v. good goodd- excellent fair screw yes no v. good
good+_______ good+ superbd- extr. good f. poor screw yes no v. good
v. good______ v. good superbd-d- extr. good* poor screw yes no v.

fair average goodd- excellent v. good screw yes no average
average______ average good excellent+ v. good screw yes______ no v. RE
average______ average good excellent-!- v. good screw yes no goodd-
average______ average f. good superb v. good screw yes yes v. good
average______ average good __ excellent v. good screw yes no good
fair average goodd- v. good v. good screw yes no average
poor________ average v. good excellent-!- v. good screw . yes no average
average______ average good excellent-!- __ v. good screw yes no good_____
average_____ average f. good superb v. good screw yes no v. good
average______ average good __ superb______ v. good screw, metal frame yes no v. good___
fair fair f. good excellent-!- v. good screw yes no good
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REEL-TO-REEL TAPES
There have been virtually no developments recent
ly amongst analogue reel-to-reel tapes, but we are 
expanding our coverage to include some tapes we 
missed before, and provide more comprehensive 
introductory material. Tandy supplied us with 
samples of their products, we were able to get 
samples of the latest Sony ULH and ferrichrome 
tapes, and we are also including comments on 
some of the latest Philips and TDK products.

Tape types and sizes
Tapes are available in a number of different 
thicknesses, depending upon the type. Standard 
play tape, normally used by professionals, is 
around 52 microns thick, and usually available on 
18 and 27cm reels, while LP tapes are 35 microns 
thick on average, allowing 50% more playing time, 
again usually on 18 and 27 cm reels. 26 micron 
thick double play tape, gives double the playing 
time of standard play tape, and is normally sold 
only in reels on 18cm diameter or less. Agfa and 
BASF supply normal shiny-back double play 
tapes or a slightly thicker matt back tape which is 
slightly thicker, reducing the playing time by about 
12%.

Triple play tape has 3,600ft on an l 8cm reel, 
and is so thin that the magnetic coating as well as 
the backing has to tie slimmed down, so the 
maximum output potential at low and middle 
frequencies is considerably reduced Furthermore, 
triple play tape consumes itself all too readily on 
many machines, and is only suitable for decks with 
either superb mechanics or rather slow spooling 
speeds. The thickness averages around 18 microns, 
which is typical of many cassette tape thicknesses.

Tapes have either a shiny or a matt back to 
them. Shiny-back tapes usually have a better 
stability and drop-out performance, whereas matt
back tapes spool much more neatly avoiding the 
edge-ruffling that can also cause dropouts, and are 
therefore more reliable for frequent re-use.

The cost of large reels of tape is considerably 
affected by the outrageous price now being charged 
for large empty reels. If you use a lot of tape semi- 
professionally, it is possible to purchase it from 
some sources on NAB centres with no flanges 
fitted. Bulk buying tape thus can save a lot of 
money, but transferring to spools needs great care. 
(Many studios sell off old empty NAB reels for 
only a fraction of the normal cost) NAB reels are 
normally made of metal, and the better more solid 
ones are less likely to warp or bend, and hence 

cause wow and flutter-. NAB reels (with the large 
centre holes) are sometimes more cheaply avail
able in plastic, but plastic 27 cm reels more usually 
have domestic cine centres. Most recorders which 
can accommodate 27 cm reels can use NAB centre 
adaptors, though some of these are ludicrously 
expensive.

Availability
There are many mail order and discount organisa
tions which offer very good prices on reel-to-reel 
tapes, but they usually stock only a limited range of 
products.

A year ago I embarked upon veritable telephonic 
treasure frails to fry and frack down particular 
tapes from BASF and Agfa. Success was achieved 
eventually, but the stocking and retailing of reel-to- 
reel tapes is clearly in the realm of the specialist 
these days, particularly if one requires something 
other than the most popular Japanese brands/sizes/ 
types.

The above difficulties are further complicated 
by the wide fir-ice variations encountered, exacer
bated by the marketing policies of the tape 
companies. The wise purchaser should perhaps let 
his telephone save considerable shoe leather-.

Electrn-Acoustic Properties
The same properties are important for reel-to-reel 
tapes as for cassettes. In the laboratory we 
measured the frequency response of each tape at a 
fixed bias, and the sensitivities at various bias 
levels. We examined the maximum output level 
(MOL.) which each tape could achieve at a lowish 
frequency, together with the maximum possible 
saturation output at 10 and 15kHz. We checked 
over-all background noise level and bias require
ment to see which tapes were fairly similar to one 
another-. Modulation noise is another important 
parameter, and this was established by examining 
a spectrum analysis of the noise around a 1kHz 
tone.

The stability and dropout performance was 
checked under various conditions, with some 
interesting conclusions which receive comment in 
the individual reviews. Some tapes seem to work 
fairly well at higher speeds but rather poorly at low 
ones, whereas other's are good all-rounders. We 
have also checked to see how well each tape spools 
through, noting the amount of ridging or furring 
that takes place; bad far-ring obviously creates 
particular problems when re-using a tape on a 14- 
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REEL-TO-REEL TAPES
track stereo recorder.

It will be seen from the conclusions that there is 
virtually as much difference between the best and 
worst reel-to-reel tapes as there is between different 
cassettes. And without doubt the worst reel-to-reel 
tapes are very poor indeed.

Worthwhile performance parameters
Very few reel-to-reel decks incorporate a built in 
Dolby B system, although it is possible to purchase 
many different external systems, including 
Nakamichi Hgh-Com II, Dolby B, Adres, dbx, 
etc. Some tapes have a higher overall sensitivity 
than others, but this in itself is not particularly 
important; provided you are using external noise 
reduction, although it is convenient to have an NB 
switch which has equal levels before and after tape.

However, more sensitive tapes usually have 
substantially less distortion,. so if you want the best 
results it is worthwhile setting the machine up 
properly. At any particular bias setting there may 
be variation in the high frequency responses of 
different tapes of perhaps +2dBto :2dB at lOkHz 
(ignoring the poorer tape types). Relatively few 
decks have an easily accessible user bias control, 
but bias should not really be used to correct 
response anyway.

The best overall tapes not only have good 
mechanical properties, but have excellent output 
capabilities across the entire audio range. So 
although tapes such as Maxell UDXL are rather 
more expensive, they may give as good a result at 
9.5cm/sec as a poorer tape at 19cm/sec.

It is easily possible to get a response up to 
15kHz within ± l dB ref l kHz at 9.5cm/sec on 
recorders like the best ones reviewed in this book. 
If you are already using 9.5cm/sec, then the 
advantages of a really good tape type will be a 
much clearer reproduction of high frequencies, and 
an improvement of dynamic range on replay, due 
to the tape's capability of accepting a significantly 
higher overall recording level.

Print-through is an important parameter, and 
unfortunately this is where many very high output 
tape types are inferior. I remember hearing from a 
reader who had purchased 50 reels of Scotch 
Classic double play tape some years ago at a 
bargain price, only to hear repeated echos on 
replay. For months he thought he had a fault on his 
recorder, until eventually I was able to tell him that 
the effect was due to print-through, and not 
breakthrough flutter echo from his three-head 

deck. Don't forget that print-through is also worse 
on thinner tapes, and some triple play tapes are 
quite bad (in any case these are not recommended, 
since they can get tangled up at the slightest 
provocation and usually spool very badly).

Agfa PE36 has been available for many years, 
its predecessor being the long extinct PE3I. The 
low frequency MOL performance is only fair, but 
the high frequency performance is good Whilst 
spooling neatness is regarded as average, I have 
noted some sample variation over the years, and at 
worst quite bad ruffiing can be produced on a 
Revox. I would regard this as a fairly good general 
purpose tape, since it can be bought fairly cheaply, 
but it is certainly not amongst the leaders. The bias 
requirement is average. PE 46 is the double play 
version, has a poor MOL, and therefore is not 
recommended

Agfa PEM 368 was once alleged to be a matt- 
backed equivalent toPE36, but it is a clearly better 
tape, the low frequency MOLs being improved by 
between 1.75 and 2.5dB depending on samples. 
The spooling is superb on almost all machines, but 
whilst I like this tape for general purpose use very 
much, its electroacoustic performance is out
classed by several others. Print-through is ex
cellent, so this tape has been chosen by several 
organisations for archive recordings. A recoto- 
mended tape, but the price is a little high because 
of the matt backing.

PEM 268 is basically very similar whilst it is 
theoretically a double play tape, the matt backing 
allows only 4200ft on a NAB reel, rather than 
4800ft Our268 sample required the same bias as 
PEM368 for a 3dB overdrop at lOkHz, but if the 
bias was reduced marginally the tape would be 
virtually identical to PEM 368 in performance. 
Both368 and268 should be compatible with most 
reel-to-reel decks. The 18cm reels ofboth368 and 
268 were without a threading slot, which is a 
nuisance, and very slight oxide powdering was also 
noted on both. The 18 cm reel playing times were 
marginally short

Ampex2020 is the domestic version of Ampex's 
professional 407 LP tape, and is another example 
of a good general purpose product Back coating 
allows fairly good spooling, although some machines 
may introduce a few ruffies here and there. The 
overall electro-acoustic performance is good, but 
the bins required is just o little lower than overage, 
so some machines may show a slight HF loss with 
this tape unless the bias is readjusted. The 

218



REEL-TO-REEL TAPES

background noise was just a little worse than usual, 
and mod noise characteristics were excellent, but 
print-through was only fair. The l 8cm reel did not 
have a spooling slot (annoying).

Ampex 407 proves to be fairly similar to 2020, 
but the test sample was generally not quite so good. 
However, the background noise was slightly quieter, 
so the tape had a virtually identical overall 
performance. The review sample of 407 also 
spooled rather poorly, but Ampex commented that 
recent batches should be better.

Ampex Grand Master LP tape. This manages 
to hit the gong on maximum output level perform
ance at low frequencies, and users may well find 
that this gives more output than on almost any 
other. The high frequency performance is also very 
good, but spooling was regarded as below average. 
Whilst this tape has amazing electroacoustic 
properties, a rather poor print-through figure 
means that it can only be recommended with great 
caution, and it is not really suitable for archive 
recordings. The mod noise characteristics were 
good. There is no spooling slot

Ampex 292 may be found lurking in some 
shops, but should be avoided, since it has the 
distinction of one of the lowest 1 kHz MOLs that I 
have measured for a long time - we could just 
about make Dolby level on it; but not much more! 
The tape had poor stability, and the LP format 
seems more like double play in thickness. The bias 
requirement was very low, and the high frequency 
performance acceptable. The tape had appalling 
mod noise, but excellent print-through charac
teristics. There was some oxide-shedding(powder- 
ing), particularly when the tape passed a sharp 
edge.

BASF tapes were once very popular in domestic 
markets, but their distribution seems to have been 
somewhat reduced, so you may have difficulty in 
obtaining them. The cheapest current product is 
LP35LH Hi-Fi Ferro, first introduced over 10 
years ago. Current samples of this give a reason
able overall performance with quite good HF. 
Spooling neatness seems a bit variable, with large 
reels somewhat worse than the 18 cm ones. One 
sample had very poor HF stability, with continual 
dropouts, but other samples were very good. Some 
powdering was noted when the tape passed over a 
sharp angle. In some countries the tape is reason
ably competitively priced, but the UK price seems 
to have risen alarmingly, and it is not really 
competitive here; However, if obtainable at a 

reasonable price, it can be recommended for 
general use, but watch out for oxide shedding on 
your deck.

The double play version DP26 LH Hi-Fi had 
very similar properties to the LP tape, but the 
1kHz sensitivity was very marginally lower, and 
the 1 kHz MOL was approximately 1 dB lower. The 
tape spooled atrociously, with leafing and ridging; 
some powdering was noticed, which was worse 
than average. Mod noise was better than average, 
and print-through was good The typical price 
seemed to be rather high, but if it can be obtained at 
a good discount it can be recommended as a 
reasonable double play tape, provided that it is 
used on a machine which spools well and not too 
fast, and does not have any sharp edges in the tape 
path.

BASF LPR JSLH Ferro Super is available (if 
you try hard enough to find it) on 18 and 27 cm 
reels, and is clearly one of the better tapes, 
spooling extremely neatly, even at high speed. It 
can give a surprisingly high MOL at low and 
middle frequencies, and yet also has a good HF, 
although recorders with a wide record head gap 
may well show some HF loss because of the very 
high LF sensitivity. This tape is used by many 
professionals and semi-professionals, and can give 
a very wide dynamic range; it is particularly 
suitable for a wide variety of speeds, including 
38cm/sec. Some oxide shedding Was noted, and 
print-through was only average, bJt the mod noise 
characteristics were excellent, allowing many 
recordings to sound particularly clean. The price is 
very high, so it can only be recommended for 
special purposes and where the machine's transport 
has no sharp edges.

The double play equivalent DPR26LH Ferro 
Super is very similar in overall performance, the 
output capability being only marginally lower on 
average, narrower record head gap machines 
showing virtually no difference. Spooling neatness 
was again excellent; oxide shedding marginally 
better than that of the LP tape, but mod noise was 
only average, and print-through characteristics 
rather poor. However it did give an extremely good 
overall performance for a double play tape in most 
parameters. An 18cm reel contains 2100ft and a 
27 cm reel 4200 ft; and so it is not really a full 
double play because of the matt backing thickness.

The standard play equivalent of these two tapes 
is SPR SOLH, a tape used by many professionals 
throughout Europe, and highly regarded Whilst 
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the presentation of the normal LP35 and DP26 
products is good the identification on the boxes is 
poor, and after use it is difficult to tell the tape type. 
It is also awkward to label up, and many users 
(including my wife) actually dislike the boxes 
because of this.

EMfs only current domestic reel-to-reel pro
duct is EM/ Super. Past results showed that the 
tape was not very competitive, since it had a fairly 
poor short wavelength performance, and results 
were generally below average. The once ubiquitous 
Emitape would seem to have slipped in popularity 
over the years, and foreign competition has been 
too stiff for too long.

Maxell UK Ltd. was established in London in 
1980 to improve the distribution of their products 
throughout the UK, and UD and UDXL are 
the two domestic reel-to-reel products available, 
on 18 and 27cm reels. UD is a fairly high quality 
tape for general use. It has a good overall 
performance with very good print-through pro
perties, but spooling neatness was poorer than 
average. Virtually no oxide shedding was noted, 
and mod noise characteristics were excellent, but 
oxide adhesion was only average. The tape can be 
recommended for routine use, and should be good 
value for money when discounted This strikes us 
as being a very well balanced tape for routine use.

Maxell's top reel-to-reel product, UDXL is a 
very fine tape indeed, with a very good maximum 
output performance across the entire audio range. 
It is very sensitive at high frequencies, and while it 
works well at higher speeds, at 0.5cm/sec it gives 
superb results, which are as good as some com
petitive tapes at 19cm/sec. The high MOL capa
bility at lower frequencies does not quite match the 
Ampex Grand Master result, but is still very good, 
whilst print-through is no worse than average. 
NAB reels showed slight ridging, and did not spool 
quite as well as matt-backed tapes, but l 8cm reels 
spooled very well. Virtually no oxide shedding was 
noted, adhesion was good, so both the electro
acoustic and the mechanical properties must be 
rated as very good throughout In subjective 
listening tests, this tape generally gave audibly 
superior results on very difficult material to any 
others reviewed in the survey, so it is thus 
particularly strongly recommended, despite the 
highish price. Note that a treble lift may be noticed 
on an average reel-to-reel deck though, and either 
an increase in bias or reduction in record equalisa
tion may be necessary to get optimum results. But 

it should be well worthwhile taking the trouble to 
have a deck set up for this tape.

Philips latest LP tape is available on 18 or27cm 
reels, but the smaller reels did not seem to have 
quite such a good tape on them as the 27 cm size, 
which seems a little off. The 18 cm samples gave a 
quite good lower frequency MOL performance, 
and the high frequency performance was about 
average; spooling neatness was reasonable, oxide 
shedding and adhesion both acceptable, and print
through particularly good If classed as a medium 
quality tape, our general opinion of the 18 cm reel 
was that it was a good tape for routine recordings; if 
available at a good price, it can certainly be 
recommended

The 27cm spool product is matt-backed rather 
than shiny-backed, and spools extremely neatly. It 
has slightly better lower frequency MOLs than the 
18 cm, and shortwavelength performance is better, 
and it bears a striking resemblance to BASF 
LPR35LH Ferro Super in almost all magnetic 
properties. Print-through was average, powdering 
poor and oxide adhesion excellent

The 18 cm reels are supplied with normal leader 
and metal stop foils, whereas the larger reels have 
very long leaders, including a transparent section 
for operating photosensitive devices such as those 
fitted to Revox decks. The NAB reels are superbly 
packaged, but there is no provision for external 
labelling, which is awkward

Philips DP18 shiny-back tape is not available 
on 27 cm spools. The l 8 cm size has fairly similar 
properties to the LP 18 type, although the MOL 
performance is not quite so good DP18 spooled 
rather badly, but print-through was acceptable for 
a double play tape, and various mechanical 
properties were also quite acceptable. If it can be 
bought economically, it can be recommended

Revox 621 is not of course made by Revox 
themselves. It is a high output tape with a basically 
good overall electro-acoustic performance and a 
very low noise level. Though it can therefore 
reproduce recordings of a very wide dynamic 
range, the print-through characteristics were very 
poor, and so it cannot be recommended at all for 
archive purposes. Spooling neatness was only just 
acceptable, on a deck that normally spools well. 
The tape is likely to be rather expensive, and is 
therefore not particularly good value for money.

Of Scotch's cheaper lines, various tapes such as 
Dynarange, Superlife LP and DP cannot be 
recommended, because of relatively poor MOLs at 
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lower frequencies, and a consistently poorer than 
average short wavelength performance. Print
through, at the very best, was slightly below 
average, and very bad at worst on double play 
tapes. Previously, we looked at Scotch 207, a 
semi-professional LP tape used by some studios 
for special purposes. The tape gave a generally 
fairly good performance overall, but the print
through was only fair, and some samples tended to 
produce small dropouts; general HF stability was 
poorer than average. Spooling neatness was only 
fair, despite the tape having what is termed a semi
matt backing, but on some machines it will spool 
quite neatly. As with many other tapes, com
petition from better quality products is very stiff.

Sony now have two types of reel-to-reel tape 
available, ULH and Ferrichrome. The ULH 
product gives a very good overall performance, but 
is not quite up to the standard of Maxell UDXL 
particularly in its mechanical performance. The 
short wavelength performance was very good, and 
the response will be slightly up at high frequencies 
compared with many other tapes, though the tape 
is not quite a8 sensitive as UDXL It did not spool 
too well, leafing and ridging being noted on an 
average deck Oxide shedding, adhesion and mod 
noise were about average, but print-through charac
teristics were excellent Overall the tape can be 
recommended as a very good product, and price 
may well determine value for money against 
Maxell UDXL.

Sony Ferrichrome is a rather strange tape, 
having a very high MOL capability at lower 
frequencies, but an only average short wavelength 
performance under our test biasing conditions 
(l.2dB above an average bias level). The 3kHz 
performance at l9cm/ sec was good, which was 
surprising for a dual layer tape, but perhaps it 
would show the problems noted on ferrichrome 
cassettes if used at lower tape speeds. The tape is 
rather expensive, and requires special biasing and 
equalisation for optimum performance. And since 
the high frequency performance is bettered by 
tapes such as Maxell UDXL and Sony ULH, I 
cannot really recommend it Despite the dual-layer 
formulation, adhesion and oxide shedding were 
good, but print-through was only fair, and not 
really acceptable for archive recordings. Mod 
noise characteristics were better than usual, which 
is again a rather fascinating result for a dual-layer 
tape.

The Tandy Realistic sample appeared to be 

double play on a 15 cm reel, whilst the Concertape 
and Supertape were LP on 18 cm reels. The trade 
mark on the Realistic box rather puts one oft 
showing three microphones recording one grand 
piano: one inside the lid, another over the key
board, and the third some way back; we rather 
wonder what recordings would be like using this 
mike technique! The overall electro-acoustic pro
perties were below average, but not bad, and the 
tape's background noise was slightly worse than 
usual. Stability at lOkHz was extremely poor, and 
in some subjective tests recordings were heavily 
criticised for' generally moving around’ almost all 
the time, on a machine that was excellent with 
almost all tapes apart from the Tandy ones. Print
through characteristics were just acceptable for a 
double play tape and spooling neatness was 
reasonably good, but oxide shedding was poor and 
mod noise characteristics very poor indeed. The 
tape cannot be recommended because of its poor 
sound quality.

Concertape supplied as LP on an 18 cm reel 
again had an average MOL performance at lower 
frequencies, but like Realistic the 1OkHz response 
was typically -2.5dB compared with average 
tapes. When the bias current was reduced to 
correct the response the lower frequency MOL did 
not deteriorate much, but the HF saturation didn't 
improve much either, and was generally worse 
than average. Background noise was particularly 
poor, but stability was noticeably better than the 
other Tandy tapes on our review sample, although 
other samples tested were not too good. We cannot 
show much enthusiasm for this product, but at only 
£ 1.79 the quality may be satisfactory for recording 
speech and non-critical program material; all 
things considered the price is very reasonable 
indeed. Print-through characteristics were very 
good, but some oxide shedding was noted. Mod 
noise was average, which is better than the more 
expensive Realistic tape, and spooling neatness 
was reasonable.

Tandy's top tape, called Supertape, required a 
bias slightly higher than average, but gave a 
reasonably good overall performance with a very 
good low frequency MOL. Background noise was 
about average, the mod noise was very poor, and 
print-through poor. Oxide adhesion was not good 
either, but spooling neatness was reasonable. The 
dropout performance was very bad, up to 3dB 
regular dropouts being noted at lOkHz for up to 
33 sec or so. This was all too evident in the 
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subjective tests, which confirmed that this tape Was 
unacceptable despite quite a reasonable perfor
mance in several parameters, and for this reason it 
cannot be recommended at all.

I must also take issue with Tandy's claims on 
their boxes, for their Realistic mid-priced product 
is labelled 'Professional Quality^ and they surely 
stretch the Supertape a bit far with the claim that it 
is 'Laboratory! Standard' Concertape is described 
as 'America's Best Value', but we make no 
comment here, since we do not know its price in the 
States. Finally, I must suggest that Tandy tapes 
should be avoided, unless a very cheap tape is 
wanted: Concertape will at least record and replay 
signals and programme.

TDK may be the last in this alphabetic list of 
products, but they most certainly are not least We 
have looked atAudua LP tape, in both shiny-back 
and matt-back versions. The normal shiny-back 
product has a good low frequency MOL, a 
generally good short wavelength performance, plus 
good stability and dropout measurements. Quite 
clearly one of the better tapes, Audua is outclassed 
by Maxell UDXL, however, and furthermore mod 
noise was on the poor side, although print-through 
was good. No oxide shedding was noted, but our 
review sample had a slight oxide adhesion problem, 
although this was not too serious. Spooling was not 
really neat enough, some ridging and leafing being 
noted. The matt back version had marginally less 
good output measurements, but was slightly less 
noisy, so the dynamic range capability was similar. 
The dropout performance was not as good as the 
shiny back tape, particularly at low speeds, but 
spooling neatness was much better, being consider
ably better than average. Print-through characteris
tics were good Both the Audua tapes can be 
recommended, and price will determine the value 
for money, since this will probably vary from one 
shop to another.

More recently we received samples of two new 
TDK tape types, LX and GX. They were 
supplied on 27 cm NAB reels, and both types were 
back-treated LX has very similar electro-acoustic 
properties to Agfa PEM 368, and also spools 
equally well. We have not yet carried out mechan
ical or print-through tests, and at present I do not 
think that LX is quite as good as Audua, although 
the background noise is substantially quieter. 
However, the tape is clearly good for routine use, 
though outclassed by the new TDK GX mastering 
tape, which spooled reasonably well, and had 

electro-acoustic properties fairly similar, but slightly 
inferior to Maxell UDXL. The short wavelength 
performance is the main area in which a few other 
products are slightly better, but GX is very clearly 
one of the leaders. However, I must advise caution 
at this stage, since we have not yet measured print
through, and this can sometimes be poqr on very 
high output tape types. The tape is a clear advance 
on Audua, and will almost certainly give excellent 
results on high quality decks. These new formula
tions are effectively replacements for Audua,

Conclusions

It is quite clear from surveying a large number of 
reel-to-reel tape types that the majority will give at 
least a quite good sound quality on a good deck, 
even though a few might be described as only 
suitable for detecting the presence of a signal on 
the record head Those whose machines spool well 
can consider almost any tape, and ignore comments 
on spooling neatness, particularly if using half
track rather than quarter-track. However, those 
who want to re-use tapes again and again on a 
quarter track recorder may have to be very careful 
to choose tapes that spool well.

It seems quite clear to us that Maxell UDXL is 
easily the best of the tapes reviewed, taking all the 
properties examined into account, and it can be 
recommended for use at all speeds with optimum 
results. It is worth having your deck set up for this 
tape if you want to take reel-to-reel recording 
seriously. Another strong contender is the new 
TDK GX, though we have not checked print
through yet Also recommendable is Philips LP 
tape on 27 cm reels, and this may well be cheaper 
than BASF's LPR35LH Ferro Super which is 
very similar in performance. Maxell UD, TDK 
Audua and Sony ULHwere all liked, and the Agfa 
PEM 368 & 268 tapes can also be recommended 

, for routine use, especially for their superb spooling 
neatness and absence of print-through, although 
they may be rather difficult to get TDK's new LX 
is another good tape for routine use, which spools 
well and is quite similar to PEM 368, though we 
have not checked print-through yet Ampex Grand 
Master LP had extremely good general electro
acoustic properties, and may well be found ex
cellent overall, but watch out for print-through A 
similar general comment applies to Revox 621, 
and this tape had a particularly quiet background 
noise. BASF LP35 Ferro Hi-Fi, together with its 

222



REEL-TO-REEL TAPES
double play equivalent DP26LH Ferro Hi-Fi, 
could produce some quite good sound quality, but 
the tapes are rather over-priced It is easier to 
purchase Agfa PE36 and PE46 at a very good 
discount, but these tapes are simply not as good as 
the BASF products.The best double play tape 
would seem to be BASF DPR26 LHFerro Super, 
which had a surprisingly good performance, but at 
a very high price, and with poor print-through. We 
were very disappointed with the Scotch tapes in 
general and Tandy tapes were found very poor 
indeed Philips LP and DP 18 cm reels of shiny 
back tape fared surprisingly well in the medium 
performance bracket, and may be recommended 
provided you can get them at a good price.

Over the years we have also looked at various 
white box tapes, including Shamrock, and frankly 
we think that it is best to avoid these, either 
because of the poor dropout performance, or in 
some cases the appallingly bad maximum output 
capability; one white box tape failed to record even 
Dolby level at 1 kHz without more than 5% 
distortion! Furthermore, some white box tapes are 
rather abrasive, and so might damage your heads.

Notes on interpreting the tape comparison chart

The packaging and labelling comments refer to the 
appearance of the packaging and the quality of the 
tape boxes, labelling comments referring to the 
ease with which the box can be identified and 
labelled If boxes such as BASF's do not make it 
clear whether the tape is LP or DP, the labelling 
comment is more critical

Spooling tests were carried out on a number of 
machines, and the neatness comments refer to the 
average spooling of at least four winds of both 
18 cm and 27 cm reels. Where there were differences 
between the two sizes, a separate comment is made 
in the individual review.

The biasing figure represents the amount of rf 
bias required to give a 3dB overdrop at 10kHz on a 
high quality Studer B67 deck. This machine has 
provision for9.5, 19 and 38cm/sec.speeds, and the 
measurement is taken at 19cm/sec. The bias 
requirement is referred to OdB, which represents 
the optimum bias for an average tape (AgfaPEM 
368 was chosen for this).

The 1 kHz sensitivity refers to the output level of 
the tape after recording from a constant input level. 
A tape which gives a higher output at 1 kHz than 
the reference is thus more sensitive. The 10kHz 

sensitivity is taken in exactly the same way, with 
no equalisation changes. The frequency response 
of the tape can be estimated by comparing the 
sensitivities at 1 kHz and lOkHz, and a tape that is 
+2dB at 1 kHz but +1 dB at IOkHz will actually be 
ldB down at IOkHz on response, since it is 
comparative between the two frequencies. This 
same tape, though, will give a higher output at 
IOkHz than one which is less sensitive, but may be 
flat in response. Similar remarks apply to 15 kHz 
sensitivity.

Previously we have published the distortion of 
each tape for a frequency of 1 kHz at Dolby level. 
However, very minor bias adjustments cause 
major changes of distortion under these circum
stances, and measurements might be very different 
between one machine and another, so although 
measurements were taken, they are not published 
to avoid misinterpretation.

The 1kHz MOL(maximum output level) is the 
point relative to Dolby level at which 3% 3rd 
harmonic distortion is measured on playback, 
using the rf bias level already established for the 
bias column. Professional recorders having wider 
record head gaps may well give higher levels than 
those quoted, and conversely narrower gap machines 
may not give such high levels. In general, the wider 
the record head gap, the greater the difference 
between the best and the poorest tapes, at low and 
middle frequencies. The record head of the Studer 
B67 is typical of high quality domestic and semi
professional decks; it gives optimum results at 
19cm/sec, whilst also giving excellent overall per
formances at 9.5 and 38cm/sec.

The IOkHz and 15 kHz saturation figures have 
been corrected from previous results, to encom
pass the findings from playing back the very latest 
International standard test tapes. All the figures in 
the tables are completely comparative, and reflect 
the maximum level that one can record on each 
tape when it is correctly biased under the particular 
conditions of test The 15 kHz figures reflect the 
performance that will be obtained at lower tape 
speeds.

The CCIR/ ARM noise figures are measured 
with unity gain at 2kHz, and with an average 
responding movement Previous figures have been 
corrected to coincide with the latest playback 
equalisation standards, so that comparisons are 
still valid

Dynamic range at 19cm/sec and at 9.5cm/sec 
has been calculated by placing various weightings 
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on the differences between background noise and 
maximum output level at middle and high fre
quencies. It is very difficult to give precise figures 
applicable to all decks, so the figures quoted are 
intended to be a reasonable guide to the maximum 
dynamic range attainable on each tape type when 
used with a high quality deck in good order on 
programme material of impeccable quality.

The print-through comments refer to the 1 kHz 
print measurements taken after 72 hours storage at 
normal room temperature. Both 18 and 2 7 cm 
samples have been tested in almost all cases. Print
through has the audible effect of giving pre- and 
post-echo effects on a loud transient sound.

The powdering and adhesion comments refer to 
the likelihood of the tape shedding oxide, either 
when traversing a worn guide, or head, or passing 
around a sharp corner in the tape path Some tapes 
leave heads much more dirty than others, and 
sometimes the oxide can get stuck in the head gap, 
and cause short or Jong term losses of high 
frequencies. When using some types of tape, it 
may be necessary to clean the heads more 
frequently than with others.

Mod noise characteristics were carried out by 
performing a spectrum analysis of frequencies 
between 750 and 1250Hz when recording a 
frequency of I kHz. The oscilloscope photo made 
from the Hewlett Packard 3580 analyser shows 
the mod noises on Tandy Realistic tape and on 
Maxell UD, below and above IkHz respectively, 
(the noise of each individual tape normally being 
identical either side of the main tone). It will be 
seen that the Tandy mod noise and its shoulder just 
below I kHz is many dB higher than the equivalent 
noise shown by the Maxell tape on the right of the 
I kHz tone point The difference in noise can easily 
be heard subjectively as a general mush behind the 
music, and it is most evident at high frequencies.

The dropout performance of each tape was 
assessed on both \4-track and !4-track head blocks 
by pen charting I kHz and IOkHz tones. Note the 
difference in performance at IOkHz between Sony 
ULH and Tandy Realistic. The jagged line of the 
Realistic shows not only far more short term 
variations, but also some bad long term dropouts, 
which were all too evident subjectively.

Mod noise The spectrum analysis of tape modula
tion noise compares Realistic (left of 1 kHz centre

db

"80

750Hz __________ IkHz___________ I ■ 25
line) with Maxell UD (right of I kHz centre line). 
Unmodulated tape noise is shown at -85dB 
approx.

Tape Stability, A comparison between Tandy 
concertape (top) and Supertape (below), shows 
the superiority of the former; frequency 10 fez, 
tape speed 3* i.p.s., writing speed 500 rnmm/sec, 
paper sped 3nmm/sec.
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ELLIS MARKETING
Hi there,

The other day Carol and J were in the 
garden and she pointed to some 
snowdrops, the first signs of Spring - at 
the end of January! The winters are 
certainly getting shorter. There is 
something very special about spring, its 
a time to clean up your hi-fi and we are 
certainly prepared for that. We carry a 
vast range of the latest cleaning 
accessories and would you believe, an 
elecCronic stylus cleaner which not only 
cleans but polishes the stylus tip. This 
unique gadget is marketed by Audio 
Teehnica and sells for under £10.00. 
Certainly a breakthrough although I feel 
sorry for the manufacturers of women's 
make-up whose brush sales have no 
doubt fallen!

The new year has certainly started for 
us in a big way despite the so-called 
economic gloom as our sales have 
increased and the only problem I foresee 
might be a shortage of certain products, 
Video in particular. While on the subject 
of video let me mention films. We carry a 
comprehensive range from childrens to 
adult viewing and they range in price 
from under £20.00 to under £50.00 to 
buy. We also rent films from as little as 
£5.00.

The sales of cassette decks seems to 
be on the increase while prices in 
general of tapes including Metal having 
come down, encourages more people to 
record their own material, especially in 
view of the rise in the cost of records. 
One of my favourite range has to be the 
Nakamichi whose slick styling and 
performance is hard to beat. The 
problem in the past has been the rather

high prices but for the month of March 
we shall be offering them at very special 
prices from as low as £200.00 which I'm 
sure you'll agree is a bargain for a superb 
piece of technology.

Our reputatton as remote control hi-fi 
specialists seems to be spreading far 
and wide, but for those who findtheDual 
Remote System a little too high in price 
we have the Technic System 80 or the 
Hitachi Triple Cube now in stock again.

Both the Aristonplaydecks - theROSO 
and the RD110 - are selling extremely 
well and our offer for February for a 
home trial certainly has convinced our 
customers about our feelings on 
Ariston

Nothing more to add except my thanks 
to a bunch of guys who started out as 
customers, became friends, and now 
help out in the shops on Saturdays - and 
now for the 'honours : Eddie, the tea
maker, Phil, the cassette deck whiz, 
Malcolm the Quad artist, Errol, the 
general all-rounder, Garry the coffee 
drinker, Yanni, the helper and last, but 
not least. Rav. the wine-bringer

Take care.

•

IF YOU THINK THE PRICE SOUNDS GOOD, WAIT TILL YOU HEAR THE SYSTEMS

FREE SECURiCOR DELIVERY ON ANY SYSTEM (UK Mainland). A system can be purchased by 
telephone using Access, American Express or Barclaycard

For further details telephone either of the numbers below

ELLIS MARKETING
SPECIALIST HI-FI CENTRES

5-7 ARLINGTON PARADE, BRIXTON HILL. LONDON SW2
01-733 6708

LATE NIGHT OPENING UNTIL Bpm ON FRIDAYS 

79 HIGH STREET, SOUTH NORWOOD, LONDON SE25 
01-653 4224

LATE NIGHT OPENING UNTIL Bpm ON TUESDAYS * SECURICOR 
DELIVERY

TO: ELLIS MARKETING. 79 HIGH ST. 
SOUTH NORWOOD. LONDON SE25

PleaSe send me your complete price list including 
specialist offers.

NAME ....................... ......................................................

ADDRESS......................................................... ...................

CAPITALS PLEASE



WE STOCK AND RECOMMEND NAKAMICHI, TEAC, 
SANSUI, DUAL, LINN PRODUCTS, MISSION, 

NAIM, NYTECH, QUANTUM, ARC, SONY.

Come and hear these superb products all on demonstration. 
No parking problems - just pull on to our 90 foot forecourt. 

Contact Steven Bratby for all the details.

PERFECT ELECTRONICS LTD
508-516 Alum ^dck Alum ^^k,Srmingham 3HX Tel: 021-3271^497/6313

Real Hi-Fi in Ireland
NAKAMICHI 
BEST BUYS

Nakamichi 480

LINN___
SONDEK

D SOLE DISTRIBUTORS LINN PRODUCTSO HEYBROOK 
D NAIM AUDIO D REGA D MERIDIAN D LINN ASAK 
D NYTECH D A&R D OED D GALE D SUPEX D ARC 
D SPENDOR 0 DENYOO GRACED ENTRE D ELITE 
D JR D NAGAOKA OMORDAUNT- SHORTO SATIN 
Odiscwasher D lentekOharbeth D oracle

Noel Cloney Audio Consultants Ltd.
154 LEINSTER ROAD, LEINSTER MEWS, RATHMINES, DUBLIN 6 

TELEPHONE: DUBLIN (0001)961316 TELEX: 5576 WARK Ei
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ONE IS NOT 
ENOUGH!

Now you have read this issue of Hi-Fi Choice, why not complete your 
collection of the world's most comprehensive hi-fi guide. Use the coupon 

helow to order the issues you need to complete the series.

^■^B^■^■^B^—^B^B^—^■^B^B^B ^■^■^—^■^■^■^■^—^—^■^■ ^■^■^-^■^■^-^-^■^
Please send me the following copies of Hi-Fi Choice. Add 35p p&p for each issue. (Overseas postage
60p)

copies of Systems @ £2.00

copies of Loudspeakers @ £2.00

|D copies of Turntables and Tone Arms @ £2.00

D copies of Cartridges & Headphones @ £2.00
D 
D
D D 
D

copies of Cassette Decks & Tapes @ £2.00

copies of Receivers Tuners & Amplifiers @ £2.00

Hi-Fi Choice Binders (holds a complete set) @ £1.95 (incl p&p)

Name . Address----------------------------------------------- -- ----

I enclose a cheque/P.O. for£ payable to Sportscene Publishers Ltd_ Allow 3 weeks for J
| delivery. Mail coupon to: Hi-Fi Choice Offer. 14 Rathbone Place , London WlP IDE. g
I If you do not wish to clip this coupon please send your order, clearly printed, together 

with your remittance to the above address. h
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SANSUI 090 BLACK 
£59-90

PLEASE PRINT CLEARLY
PLEASE SUPPLY........................

MY BNAME IS .............

ADDRESS ................................

PLEASE CHARGE MY ACCESS/ ' 
BARCLAYCARD NO.................
I ENCLOSE CHEQUE/POSTAL

SANSUI SC 1330 BLACK
£9 9-00

ORDER FOR (PLEASE INCLUDE 
CARRIAGE)£............................  
SEND TO QUADRAPHENIA LTD

DURDnRRlEniR
^tEAD ^^^& I^^^^TO: 10 ST. S3^ TEL,^^^7782A

^ALS041':19^^^W^W(^^^TODONC^^ DN13NF TEL(^M)21215
BUSINESS HOURS: Sheffield: Mon-Sat 9am-5.15pm. Doncaster Mon-Sat 10am-5.00pm

If you're in Luton or Milton Keynes...

A

HiFi choice
means 

TECHNOSOUND

iccHOo^ouno
55, ^to^- BerSeckiow Gatte West., Central Milton Keynes, MK9 MGTel: MK.<^4949
3, Gattlery; ^mrtiale Centre, Luton, ^ntrs. LUl 'ZfW Tel: Luton ^^r;



KB Hi-Fi. We'll blow 
your mind without 

blowing your budget

AKAi CSM02 
TEAC A660 
AKAi GX S90 
JVC KDA11B

JVC KDA55B 
JVC KDA66B 
ROTEL RD500 
ROTEL RD1010

FOR ALLYOUR BEST BUYS 
CONTACT KB HI FI
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GLOSSARY

Azimuth: Please refer to the foreward and conclusion.
Bias: This term, in the context of this book, 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 pennitted by the combination of each machine with the 
cassette tape. The lowest level of bias is required for ferric 
cassettes, a slightly higher one for super ferric, an even higher 
one for ferrichrome, and the highest for chrome and pseudo
chrome.
Clipping: This refers to the level above which bad distortion 
becomes evident, due to a circuit being overloaded by being 
overdriven.
Crosstalk: Breakthrough of frequencies from one channel or 
direction to another.
Decibel (dB): The logari^imic ratio between two volume 
levels which represents either a difference of level from a 
nominal one, or the gain or Joss in volume of a particular circuit 
sometimes at a specific frequency. A ldB change of volume is 
approximately the lowest change of volume on a programme or 
tone that can be heard by a fairly expert musician or engineer. 
3dB represents double the power and 6dB a doubling of 
apparent volume which is also equal to doubling the voltage. 
lOdB represents 10 times the power and 20dB represents 
10 times the voltage and 100 times the power. dBs can be used 
to represent increased or decreased level changes or 
differences.
Dolby processing and deprocessing: This refers to changes 
introduced in recording and playback in order to achieve noise 
reduction.
Dolby tevel (DL): This level represents a record flux 
equivalent to 213 Nanoweber per metre measured by the DIN 
method or 200nWb/m by the American method. It is an 
arbitrary level set by Dolby Laboratories, and serves well as a 
reference to which almost all the measurements have been 
taken. It represents very approximately 6dB below peak 
domestic recording level as would be measured by a very good 
peak program meter. It also happens to be the level required for 
calibrating Dolby B processing units.
Dropouts: Momentary reductions of program level due to 
inadequate head/tape contact caused by oxide particles 
shedding off the tape onto the head gap or inadequacies in tape 
transport.
Dynamic range: The ratio in dBs between the quietest sound 
that can be successfully recorded and the loudest which can be 
accepted by the tape without serious ’distortion on an average 
programme. The overal dynamic range has beep calculated by 
adding 6dB to the overall CCIR weighted noise, and adding or 
subtracting a further amount to allow for distortion measured 
both at Dolby level and at the point of 3% distortion. This 
range is reduced slightly if a recorder permits very high levels 
to be recorded successfully at just middle frequencies only. 
The figures quoted should only be regarded as a comparison, 
and should not be compared with figures quoted in other 
literature as they will probably not have been calculated on the 
same basis.

Earth loop: A situation encountered when usually inter
connecting equipment, but sometimes unfortunately present in 
the equipment itself, in which more than one earth path is 
present. It usually refers to earth paths connected to the earth 
pin of a mains plug.
Equalisation: 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.
Erase: The first head over which the tape passes has a very 
high supersonic frequency (the same as for bias) passing 
through it at a considerable level, and this should completely 
remove any trace of a previous recording before a new 
recording is magnetised onto the tape.
Frequency response: The accuracy with which an amplifier 
or recorder reproduces high notes and low notes at the same 
intensity as middle notes. In particular it refers to a 
reproduction of such intensities identical to the relative 
intensities that would be measured on the input. It is usually 
expressed as being a range over which the medium has a fairly 
constant response with respect to the level at the middle 
frequencies, ie one lying between 333Hz and IkHz.
Fuffiness: A word coined by the writer in an attempt to 
describe noise modulation of one form or another, ie for a form 
of hiss which is added to the sound during louder passages, 
particularly at high frequencies.
Hum: A low frequency interfering sound produced by break
through or interference from mains wiring or circuitry. If this is 
audible it can sometimes be produced by bad design, but also 
through earth loops or bad, or even no earthing. It can also 
be produced by placing some recorders too close to external 
mains operated equipment.
Impedance: The approximate equivalent resistance in ohms 
presented by a circuit measured at a frequency of 1590Hz in 
the tests for this book. Resistance in ohms equals the voltage at 
a point divided by the current taken at that point (Ohms Law). 
Jack socket: A socket into which a jack plug can be inserted. 
Both mono and stereo types are used on cassette recorders, 
stereo ones normally only being used to feed headphones. 
Mono types are in three basic sizes, 2.5mm, 3.5 mm and U inch 
(6.35mm).
Limiter: An electronic device which limits the recording level 
to a pre-determined maximum value but allows levels below 
the set threshold to be reproduced accurately.
Microseconds (juS): The time constant of a resistor capacitor 
combination involving a frequency response change 
(equalisation). This is normally calculated as the equivalent 
change introduced by the combination of a resistor in ohms x 
the capacitor in p-fd (alternatively K ohms x nano farads).
Modulation: The amount of volume that the medium can 
accept and reproduce or alternatively the actual sound present 
on the recording.

231



GLOSSARY
MOL: Maximum operating level normally referring to 5% 
distortion of 333Hz or 20% intermodulation products 
occuring of two high frequencies.
Multiplex filter (mpx): A circuit which introduces severe 
attenuation at supersonic frequencies to decrease interference 
encountered with the output from some stereo FM tuners.
Noise degradation: An effect which occurs when hiss, or 
occasionally hum, is added to the potential best hiss 
performance of each recorder when the record levels are at 
minimum. Most recorders produce noticeable additional hiss 
when their record level controls are advanced above a certain 
point.
Peak recording level: A level above which distortion becomes 
apparent. This distortion is introduced when the oxide 
particles almost reach magnetic saturation, and thus will 
accept no more level.
Phono (line) sockets: These sockets are coaxial and accept a 
special plug (termed phono plug) with a long pin in the centre 
(live) and a cylindrical section around it providing an earth 
connection. Inputs are normally high impedance and outputs 
are low impedance, and are provided for interconnection with 
many types of external hi-fi equipment.
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.
'Spitch': An effect similar to 'Thuthiness' caused by distortion 
of high frequency sibilants of speech. Also sometimes refers to 

spreading of high frequencies on transients.
Squash: High frequency limiting produced by the inability of 
the tape oxide to reproduce high frequency levels above a 
maximum level, higher levels being squashed to a particular 
limit.
Stability: In this book stability refers to either poor head to 
tape contact or variations in the angle with which this is 
achieved.
'Thuthiness': A lisping effectcaused particularly on speech by 
high frequency tape compression when too high a recording 
level is being attemtped.
Unweighted noise: Noise that is measured with a flat response 
over a bandwidth sufficient to encompass all frequencies heard 
by the human ear.
Weighted noise: This refers to noise in which equalisation has 
been introduced to emphasise frequencies that cause most 
subjective annoyance.
Wow and flutter: Pitch variations due to mechanical 
imperfections of the tape transport.
5-pole DIN socket: Special socket designed in Germany 
having two live input connections, and earth and two output 
connections On some recorders, the output connections 
become low sensitivity inputs on record, whereas on most 
Japanese equipment, two pins provide a monitor signal on 
record and a replay signal on replay. Various types of DIN 
socket will be found on many European recorders for 
microphone, loudspeaker and remote control facilities.

DJ ELECTRONICS HI-FI CENTRE
- > wo US NOW WITH YOUR BANKER S CARD FOR MAIL ORDER ON 01 556 001 7 OR 01 556 3360 

""o lfA HPlDUf RllAD LEYTON LONOON E10 AT YOUR SERVICE FROM 10 AM TO 7 30 PM MON TOSAT

WHICH ONE TO CHOOSE?
We have most leading brands of British equipment on demonstration!

We also stock most leading brands of Japanese equipment and top quality 
reel to reel!

B&W THOR|N5 Aristón AAgntgh.JI,\E

■M DENQN"
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KEFgh ■moi

Rogers
BRITISH 6EIHKH-HDQJTY

ELITE

B TEAC
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SYSTEMDEK nil non mflnity
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MAIL ORDER. TEL: 01-556 0017 OR: 01-556 3360
PRICE MATCHED OR DIFFERENCE REFUNDED WITHIN 14 DAYS of PURCHASE
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' may The Source be with you’
LINN DC21OOK MOVING COIL CARTRIDGE

Linn ^^^s Ltd.
^^rnire^, (^Glasgow ^5 9SZ. Tel: 041-634 0371



jchnics
ZII System

Bath Road,Slough, Berks SLaftJB Tel: Slough 34522.

cjssunc deck sporting the 
kind of features nstuilly d 
reserved for the idle rich.

Like soft-touch 
controls, Dolbv noise 
reduction and a 3-position 
tape selector to accommo
date the latest metal tapes.

. Anyone who knows his hi-fi knows that 
dakvancs is a name with real pedigree.

• So a Technics system fora shade over
£4.oo sounds like a gift horse you should look 

- in the mouth.
Brit make no mistake, our ZII system is a 

Technics thoroughbred. ■
We've built it around our 25 watts per 

channelSU-ZII amplifier and ।------ —— ------
3 band ST- ZII stereo tuner.

Quite literaly, they • ’ WMM
were made for each other.

Below them sits a „.AJIIKKKIIIIIIIh

To top it all, you get a semi-automatic 
turntable complete with cartridge and a built- 
in illuminated stroboscope for precise speed 
adjustment.

Of course, any system from Technics 
deserves pleasant surroundings.

Sowe’ve stabled the Zifin aglass-fronted 
cabinet with a walnut finish.
-------------------- 1 Last but not leash, we 
_____ «SitI I a pair of our SB-3030 

3-way speakers.
1 Once you’ve heard

■■■■((■■■k them, we think you’ll agree:
breeding always tells.

the rich should ha 
all the pleasure
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