


Do you recognise the problem? Mozarts
HornConcertoturnedinto Mozarts Foghorn
Concerto by even the more expensive tape
decks, when the trebles become misty, and the
basses blurred?

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

Thefactis, until Sonys 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.

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 onenexttoit,herringbonefashion.

Recent reviews in the hi-fipress suggest
that this extraattentionto detal 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 allthe cassettes in their range.

The result, their unique SP mechanism.
[t works like this.

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

The parallel ribs
moulded ontothepoly-
esterinnerliner 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 its
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 to original

sound. SONY.
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PREFACE

was glad to have had this

opportunity of writing a ‘review’
book without having to compile for
publication elaborate lists and charts of all
the measured results that | obtain in the
lab. | often wonder how many people really
read and study them. They are probably of
assistance to designers and researchers,
but my task is essentially one of writing for
the ordinary consumer especially in this
book. My feedback indicates that on the
whole the reader of reviews first looks at
the last couple of paragraphs to try to get a
bird’s eye impression of the product. If he
is thus motivated he then goes back to
study the review in greater depth

You will see that in the deck reviews |
have adopted the excellent ‘plot’ applied in
other of my writings, whereby the first part
discloses the facts, the second part my
findings and the third and final part my
verdict. The lack of parameter tabulations
gives more room for this important text.

However, as | am dealing with a
technical subject it is essential to make
technical measurements. To this end,
therefore, each deck was subjected to lab
scrutiny and maximum effort was applied
to the assessment of those technical things
which, in my opinion, have an influence on
the overall listening experience. Rather
than being presented in the form of figures
which the test instruments read, | have
translated some of the main test results to
well-understood bar graphs (the taller the
bar, the better the technical result), which
are then collectively contained, out of
‘harms way’, at the back of the book.

Some of the more important things
which you may wish to know about
straight away, such as the relative biasing
of the deck (which helps you to tie it up
with suitable tapes), how well it performs
w~ith metal tape, the usefulness of the
metering, and a few other results are
3xposed in each review. You will see that |
have used a very simple ‘code’ for biasing,
wvhich is fully explained elsewhere, along
vith a five-point bar graph format ranking
ystem — the higher the bar, the better the
esult.

Each review is also supported by an
oscillogram of 1kHz squarewave perfor-
mance and by a pen chart of frequency
response for two or more tapes.
Being ’‘pictures’ they are far easier to
assimilate than tabulated figures, but it
must be understood that the frequency
responses, which also reveal Dolby or
noise reduction integrity, reflect the
magnetic properties of the tapes used as
well as the equalisation accuracy and the
low bass performance of the decks.
Different tapes could give different results.
However, because the tapes used are
named and you can thus refer to their bias
demands in the cassette tape section, they
give further valuable support with respect
to the set-bias of each deck.

The squarewaves, on the other hand, are
hardly affected at all by the tape, despite
the fact that they were recorded and
replayed for examination and
photographing. In all cases there are two
squarewaves, one showing the result with
the 19kHz (MPX) filter off and the other
with it on, plus Dolby where necessary.

Overall assessment must, of course,
include the features provided by a deck,
and to help you along these lines you will
find a comprehensive list at the back of the
book, with the features present on any
particular deck ticked. Any feature not
listed is generally referred to in the review.

Each deck was connected to a hi-fi
system and auditioned, and to some
degree it was examined for ‘electronic
quality’. After taking account of all these
things, my findings and the price, each
deck is credited with a two-component
ranking or grading value, which you will
find fully explained elsewhere in the book
(the contents list will tell you where).

Having now been running my Tape
Check series in Hi-Fi For Pleasure for more
than four years, the wealth of experience
that | have acquired on the different makes
and formulations during this time is
reflected in the Cassette Tape section.
Additional tests were made where
necessary to recheck certain properties, to
detect changes in updated formulations



and to establish the bias demands for deck
linkage in this book.
It has not been possible to evolve relatwe

‘ranking values’, as with the decks
themselves, because the ultimate
performance of a cassette is much

dependent on the deck. However, there
are cassettes which seem to suit a wider
range of decks than others, and you will
see which these are from the reviews. So-
called, ‘low bias’ 120us oxides just cannot
perform well in decks of higher bias, for
working under over-biased conditions it is
natural for such tapes to show a poor high
frequency performance. With low-bias
decks and those with adjustable or auto-
setting bias and eq they can perform quite
well and generally :have the advantage of
lower price. Conversely, ‘high-bias’
(normal bias) 120us oxides working in a
low-bias deck will exhibit high frequency
emphasis. Itis all a matter of balance.

Each cassette tape review shows by the
five-point ranking system my experience of
its performance on six counts when
operating in a test machine at the bias
setting indicated. Possible deviations and
other comment are given in the text of the
reviews

| must mention that my measurements
over the years have shown that a tape of
particular type can measure differently
when taken from a different batch. The
general trend is for progressive
improvement after a formulation has been
launched; but, sadly, it would seem thatin
some instances there canbe a deterioration
in later production with respect to the
results obtained from the first samples,
though this is by no means commonplace
and is not usually applicable to firms who
manufacture their own oxide.

| would also like to make it perfectly clear
that | operate a small consultancy service
and | am sometimes called upon by tape
manufacturers and distributors to
undertake for them independent lab tests
of their products, for which they pay me.
Looking through the cassette tape reviews
| find that over about five years, six of the
firms whose tapes -are included have

consulted me in' this way. A consultant
would not remain ifn businegs if he was
swéyed in any way By duch Bssociation,
and the Editor is aware of the firms for
whom | have undertaken private tests.
I am not on the pay-roll of ahy firm except
my own; neither am | nor my Company
employed as a ‘retained’ consultant, nor
has either shares in any company which
seeks it services. | have beéen running my
consultancy Company ay Brixham since
4th May 1960, so it has almost come of
age!

While on this. delicate’ subject | would
also like to say that the copyright of a lot of
the work that | publish is vested in my
Company.. At one time extracts from it and
my name were published in advertising and
promotional matter without permission. |
have since halted this practice. When our
permission is sought we invariably give a
licence for re-use of the material, provided
it is not presented unfairly .out of context
and that the Editor of the magazine in
which it was originally published raises no
objections: We then usually make a charge
to the firm for the use of the copyright and
our name. | made this perfectly clear
several yéars back in most. of the hi-fi
magazines,

Finally, ‘1 would like to thank the several
people who assisted with the lab work and
the preparation of this book; ‘also my
listening asséssors; my. long-suffering wife
and family who ware obliged to live witkh
stacks of hardware and software for
several months. | wouid also like to thank
Trevor Preece, the Editor, and. the
publisher for giving me the opportunity of
writing this book far‘you, the reader. I hope
you enjoy it,

Gordon J. King  Brixhkm, Devon, fﬂEf



GETTING DOWN TO BASICS

cassette deck does two things. It
A serves as a programme source in the
same way as a record deck or radio tuner,
delivering programme signals which you
can connect to the tape input of your
amplifier. It also allows you to make up
your own programme material from any
other signal source, and then replay it
through your amplifier. It is one of the most
versatile of hi-fi items.
For replay only you can buy pre-recorded
cassettes which are the equivalent of
gramophone records.

Noise Reduction

It is now widely known that ‘Dolby’ refers
to a noise reduction system. Noise in hi-fi
terminology is the ’'hiss’ which you can
sometimes hear behind the soft passages
of music, especially when the volume
control of your amplifier is set fairly high for
listening loud. This ’'hiss’ is one of the
biggest banes of hi-fi, which is accentuated
by the small particles of oxide or pure iron
on the tape passing the replay head. The
gramophone record equivalent is the 'hiss’
(and ‘clicks’ in this case) produced by the
stylus of the pickup cartridge scraping
along the groove of the record.

Over the years audio engineers have
sought to reduce this ‘hiss’ or noise,
without unduly impairing the wanted
programme material, by thinking up and
developing clever electronic circuitry.
Many noise reduction systems have been
evolved over the years, some of which give
a greater noise reduction than others. The
one which has acquired the greatest
momentum is a system which was
developed by Ray Dolby for domestic
cassette recorders, known as ‘Dolby B'.

You will see that virtually all the decks
investigated in this book are equipped with
Dolby B noise reduction. Moreover, pretty
well all the music cassettes you buy will
have been recorded with Dolby B so that
you can play them properly on your
cassette deck with the Dolby switch on,
thereby achieving the advantage of
background ‘hiss’ reduction.

You will come up against different noise

reduction systems, some of which provide
an even greater decrease in background
‘hiss’ than Dolby B. But most of them, like
Dolby B, are two-way’ systems. This
means that the circuit needs to be active
while you are recording and also active in a
reciprocal sense during replay. This is
sometimes called encoding during
recording and decoding during replay. The
net result of this scheme is that the noise is
reduced without the frequency integrity of
the programme material itself being
impaired.

Dolby B reduces the effective power of
the noise by ten times. Thus, if the noise
without Dolby B is, say, X, then the noise
power with Dolby B will be X divided by
ten, or X/10. The result is that the
subjective impression of the "hiss’ might be
judged to be approximately halved, which
is very useful.

There are noise reduction systems which
do even better than this, reducing the
integrated and weighted noise power by a
hundred times or sometimes more. The
very recent ‘Dolby C’ noise reduction
system, which at the time of writing had
not percolated very deeply into domestic
cassette decks, provides a hundred times
integrated noise reduction. It is impossible
to deal with all the noise reduction
systems, Dolby being emphasised because
it is found on virtually all hi-fi decks, but
you will have heard about the others,
which include names like ‘dbx’, ‘High-
Com’, ANRS, ADRES, and so forth.

Dynamic Range
Dynamic range refers in essence to the
‘'volume range’ between the softest sounds
that you will record to the very loudest
ones. To ‘capture’ these on your cassette
tape it will be necessary for the background
‘hiss’ not to be louder than the softest
sounds while at the same time the deck
and tape should not overload badly and
hence cause severe distortion on the
loudest sounds. Clearly, then, the effective
dynamic range of the system is improved
by noise reduction.

Now, when you are recording the tape is



passed at a constant speed against the pole
faces, separated by a very fine gap, of an
electromagnet. This is called the record
head. Most of us know what an
electromagnet is. If you were taught about
it at school you used to connect a coil of
wire (the winding), which surrounded an
iron bar, across the terminals of a battery,
and were delighted to discover that the iron
bar turned into a magnet. You also found
that the strength of the magnet decreased
when you disconnected the battery, and
that the magnetism vanished completely
when the bar was of ‘soft’ iron. With
‘harder’ iron you found that we could make
a permanent magnet by this method. You
also probably traced the lines of magnetic
force using greased paper and iron filings!

These basic experiments of our school
days exemplify the principles of tape
recording. The winding of the record head
is fed with signal current obtained from the
programme material to be recorded, and
since this current is fluctuating in
accordance with the 'message’ of the
music, for example, the magnetism at the
pole faces across the gap is likewise
fluctuating. As the tape, which is coated
with  fine particles which can be
magnetised, moves steadily across the
head so it becomes recorded by small side-
by-side ‘magnets’ whose strength reflects
the loudness of the sound and whose
length reflects the frequency.

From our school experiments you also
probably discovered that, while the
magnetism gradually increased as the
current through the winding was
increased, there came a point where no
more magnetism could be coaxed into the
iron bar. You were then told that this is the
magnetic saturation of the particular metal.
So it is with magnetic tape. If we pass too
much current through the head winding
the tape will saturate, and when this
happens the signal is grossly distorted.

However, with tape recording we want
to keep the distortion as low as possible all
the time and we want to get as much
magnetism on the tape as we can. Over the
years of research and development of

magnetic tape recording it has been found
that the best way of achieving these
requirements, at the bass and mid-range
parts of the music spectrum anyway, is to
feed to the head winding along with the
signal to be recorded another signal, which
is called the bias signal. Like music signal,
thisis also an alternating signal butitisof a
steady strength (amplitude) and is of a
fixed high frequency.

Music signal spans a frequency
spectrum from about 20Hz to 20,000Hz.
The term ‘Hz' merely signifies by how
many times the signal is alternating
positively and negatively each second. At
20Hz, then, the rate is 20 times per second
and at 20,000Hz (or 20kHz — the 'k’
standing for thousand) 20,000 times per
second. The bias frequency is placed well
above the highest music frequency, and
might be as high as 100kHz, or perhaps
even higher, to avoid it interfering with the
signal being recorded. The strength of the
bias signal has to be matched to the nature
of the coating on the tape.

‘Chrome’ and so-called ‘pseudo-chrome’
tapes need more bias than ‘ferric’ tapes,
while the latest metal particle tapes need
more bias than the chrome types for the
best results. This, then, is why there is a
switch on your cassette deck to change the
bias level to suit the different tape types. It
is also necessary to change the
equalisation to suit the different types so
that you get a ‘flat’ frequency response
when the recorded tape is played back.
You will find that this subject, which is an
important one, is considered in some detail
in the cassette tape introduction. Anyway,
sometimes you are given just one switch
which sets the bias and equalisation (eq for
short) for the different tape types together.
On other decks there are two switches, one
for setting the bias and the other for setting
the eq.

Unless you switch to suit the tape you
are using, the results will be very poor. On
some decks the change between ferric
(Fe), chrome (Cr) and recently metal is
achieved automatically by coding holes
along the bottom edge of the cassette.




When the seltings are correct you will
then be pretty close to obtaining the
maximum output from a given tape up to
the point of magnetic saturation and hence
very high distortion. You will thus be able
to record up to a viable level and secure the
best dynamic range as provided by the
nature of the tape and the technical quality
of the deck itself.

Dynamic range is often looked at over
three parts of the music spectrum — up to
about 4kHz (low and middle frequencies),
from about 4kHz to 10kHz (high
frequencies) and from 10kHz to 16kHz
(extra high frequencies). Now, while the
HF (high-frequency) bias improves the
output at low and middle frequencies it
tends to reduce the output at the high and
extra high frequencies. This is because the
bias tends partially to ‘erase’ the very short
wavelength magnets corresponding to
those frequencies which it is hoped to
record on the tape. This erasure effect
depends on how well the tape itself can
retain the magnetism — or how easy it is to
erase. There is a technical term for this:
coercivity. A tape of high coercivity is less
easy 1o erase than one of low coercivity.

Cr type and metal tapes have a greater
coercivity than basic Fe formulations. This
means that such tapes can provide a wider
HF dynamic range than basic Fe tapes. The
more recent chromium dioxide Mark |l
tape, for example, has a very good HF
performance. Moreover, since its noise or
‘hiss’ level is low, the dynamic range at HF
can be better than chrome substitute or so-
called ‘pseudo chrome’ brands. It must
always be remembered that the dynamic
range of a tape of high output but of
relatively high 'hiss’ tevel may not be any
better (it could be worse, in fact) than a
tape of lower output but of low "hiss’ levell

The amount of output thal a tape can
provide, and hence one factor of the
dynamic range equation at low and middle
frequencies, is
technical term: remanence. | have more to
say. about this in the introduction to
Casselte tapes.
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described by another

Erasure

Your recorder will also have an erase head
and the tape passes over this before it
arrives at the record head. This is another
‘electromagnet’ whose winding receives a
strong signal, generally from the HF bias
generator, but only when the deck lies in
the record mode. The strong magnetic flux
across the gap of the erase head pole faces
has the effect of erasing any previously
recorded material. The tape thus arrives at
the record head ‘clean’ of previous signal
and ready to be recorded again. You can
erase and record many times over before
the tape wears out!

From what | have already said about
coercivity, it follows that, for deep erasure
of a high coercivity tape such as chrome
and particularly metal, an extra powerful
erase flux is necessary. This is generally
provided by those decks which are
engineered for proper exploitation of the
metal particle tapes.

Replay

Although | have considered the replay
function in the foregoing, a few non-
technical words about what happens may
prove instructive. Two-head decks use the
same head for both recording and replay.
The second head in this case is the erase
head. Switching changes the mode of the
first head mentioned for recording or
replay. In the replay mode the HF bias is
switched off (also the HF signal to the
erase head) and the head then acts rather
like a miniature dynamo. The winding is
coupled to the input of a sensitive amplifier
whose signal then passes through the eq
circuits and out to the deck’s replay
sockets.

As the changing magnetic pattern which
is recorded on the tape passes the head
pole faces, a correspondingly changing
magnetic field is developed across the head
gap and a changing flux cuts across the
winding. The net result is that a small
voltage develops across the winding. This
is called the signal voltage since it carries
the ‘message’ of the signal which was used
to make the tape recording in the first



place. This is equivalent to the signal
voltage which is developed across the
output of a pickup cartridge when it is
‘playing” the modulated groove of a
gramophone record. That is all there is to it
really — in basic terms, anyway!

Three-head decks use separate magnetic
poles, gaps and windings for recording and
replay, but the heads work in exactly the
same way as | have already explained.
There are advantages of separate record
and replay heads and these | have brought
to light in a separate story.

Dolby Headroom Extension

Several ideas for improving the effective
dynamic range at high and extra high
frequencies have been brought to fruition,
and one which is beginning to appear on
some decks is called ‘Dolby Headroom
Extension’ or 'Dolby HX" for short. You will
remember that | said that one of the
problems of HF bias is the erasure effect
that it has on high and extra high
frequencies, corresponding to the very
short wave-lengths (eg, very short
‘magnets’) recorded on the tape. This can
be reduced by using tape of higher
coercivity, because the very short recorded
magnets are then that much more difficult
to erase — the higher-frequency signals
‘stick’ on the tape better.

Even so, the output which you can
obtain at such high frequencies is often
significantly less than you can obtain at low
and middle frequencies when the tape is
biased properly for the least distortion at
these frequencies. You can obtain a
greater high-frequency output by reducing
the bias but only at the expense of reduced
low- and middle-frequency output, higher
distortion at those frequencies and, if the
bias is turned down too much, an increase
in a certain kind of noise: modulation noise.

What happens is that, if you attempt to
obtain more output at high frequencies,
instead of the replay output increasing the
distortion rises dramatically while the
output holds fairly steady. Actually, if you
go on increasing the recording level the

distortion will hit a ceiling and the output
will start to fall. This is sometimes called
high-frequency saturation, which implies
that the tape is unable to accommodate
any more magnetism over that particular
range of frequencies. It is not really
saturation in the true sense of magnetism.
It is more of a ‘self-demagnetising’ process
which has a similar effect to saturation in
that the high-frequency signals which do
‘stick’ to the tape are compressed. They
fail to expand to their true level and they
are accompanied by very heavy distortion.

Now, because you can record a tape at
high frequencies to a higher level, before
the effects of compression start, by
reducing the bias, Dolby HX has been
cleverly engineered to exploit this well
known principle. When the circuit senses
that the programme signal is rich in strong
high-frequency components which would
be likely to run the tape into compression,
it automatically turns down the bias while
those components prevail and in this way
provides an enhanced high-frequency
headroom. This simply means that there is
more room for the high-frequency signals
to work in before compression starts.

Unfortunately, when the bias is reduced
the tape becomes more sensitive at high
frequencies so, unless something is done
about this, /low-/evel (meaning fairly weak)
signals will be replayed with an unnatural
treble emphasis, resulting in a shrill, too
‘bright’ type of sound. If you read the
section on equalisation in the introduction
to cassette tapes you will discover that,
before the recording signal is fed to the
winding of the record head, the treble is
deliberately boosted to help to achieve a
useful overall high-frequency response.
Dolby HX thus arranges for the net treble
boost of recording (called record pre-
emphasis) 10 be reduced when the bias is
turned down on strong high-frequency
signals. This neatly restores the frequency
response integrity and further helps with
the objective of widening the high-
frequency dynamic range.

When the strength of the high-frequency
components of the programme signal falls,
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Yes, you can buy lesser makes than
Tandberg for less money.

Yes, we could make our decks
cheapd but that would result in a cheap-
ening of our reputatlon

It would also be a denial of a belief
we have held for over 30 years—namely
that any loss of sound quality at the
recording stage is a loss that can never
be regained.

Therefore, the Tandberg design
philosophy has always been to ensure the
capture of the strongest, purest, recording
signal onto the tape.

Only in that way can the superior-
ity of Tandbergs legendary sound quality
be truly revealed on playback.

To meet these stringent self-
imposed criteria, Tandberghave in recent
years developed two unique electronic
innovations within the recording

amplifier circuits, Actilinear and Dyneq.
ACTILINEAR recording system
allows as much as 15dB extra signal
handling capacity, preventing amplifier
overload at any frequency and pro-
viding the signal strength to fully exploit
the potential of metal particle tapes.
DYNEQ circuitry automatically
adjusts equalisation of high frequencies
preventing tape saturation and distor-
tion, dramatically improving maximum
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Tandberg’s special features are in
fact endless, yet all are manifest in a sup-
reme quality of sound.
Thatultimarely has to be the only
criteriory by which you can ever judge
Tandberg tape recording.
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GETTING DOWN TO BASICS

the bias increases again and the recording
pre-emphasis goes back to ‘normal’. It
would seem that the momentary reduction
in bias has little adverse effect on the
performance at low and middle
frequencies, possibly because, when there
is an abundance of treble in the music,
there is probably reduced bass, anyway
From tests that | have made there is also
reason to believe that when the bias is
turned down to accommodate the higher
frequency components better, the strong
high-frequency components of the
programme signals themselves serve to
help complement the tape’s bias at the
lower frequencies.

Although not working in the same way,
JVC’'s automatic roise reduction system
(ANRS) in so-called ‘super’ mode also
enhances the high-frequency dynamic
renge. Inoaddition to the normal noise
reducing action, the system automatically
decreases the level of strong high-
frequency music components for recording
and restores the level integrity during

replay.

Output Signal and Monitoring

After the equalisation which takes place in
the deck itself, the replay signals are
coupled to the tape replay sockets of the
hi-fi amplifier. Equalisation is thus not
required in the amplifier. This means that
you can connect the replay outputs of your
cassettr deck to the tuner or auxiliary
sockets f «i2 amplifier.

Most amplifiers are equipped with
sockets specially designated "tape play’, so
it 1s best to use these. They are brought
into operation by setting the amplifier’s
tape sv.itch to ‘moniter’. When you switch
to ‘source’ the output part of the amplifier
is then set to receive signals from the input
part, which itself i1s in receipt of signals
from the radio tuner and record deck. In
the ‘monitor’ position of the switch you will
getno output from the speakers from these
sources — only an output from cassette
deck replay.

If you have a three-head deck you can
compare between ‘monitor’ and ‘tape’

either by operating the deck’s
‘tape/source’ switch or the amplifier's
‘monitor/source’ switch. In the latter case
the deck’s switch must lie in the 'tape’
position. The signal levels at the replay
outputs of a cassette deck are suitable for
direct connection to the tape play inputs of
the amplifier when the sockets are ‘phono’
type on both items. It is not easily possible
to connect a ‘phono’ circuit to a DIN
circuit. Adaptors are available but unless
you know exactly what you are doing you
could get into problems and spoil the
quality of the reproduction. The rule, then,
is ‘phono’ to ‘phono’ and DIN to DIN. If
you have a choice always use the ‘phono’
sockets because you invariably get the best
quality of signal (in terms of interfacing)

Similarly, the signal levels at the
recording outputs of the amplifier are
suitable for direct connection to the record
inputs of the deck when the snckets are
‘phono’ on both items. The rule is again
‘phono’ to ‘phono’ and DIN to DIN unless
you know just what you are doing (if you
have trouble consult a reputable dealer).

You will see from the reviews that some
decks are equipped with a replay output
level control. One advantage of this is that
it allows you to match the volume of tape
replay to that of the radio tuner or record
deck, thereby avoiding the need for
adjusting the amplifier's volume control
when you change from tape to one of the
other programme sources, or vice versa. It
can also help to establish the same speaker
volume when vyou change between
‘source’ and ‘monitor’ at the amplifier

Remember that, when the amplifier’s
tape switch lies in the "monitor’ position
while you are recording, you are not
hearing the signal from the tape but merely
that from the early stages of the cassette
deck electronics. To monitor the signal
from the tape while you are recording you
need a three-head deck with off-tape
monitoring facilities.

When the deck is equipped with a replay
level control this also invariably controls
the level of the signal from the headphone
jack socket.

1



CASSETTEDECK FEATURES

eatures are not for nothing, so to
help you compare the cassette decks
in terms of these | have compiled a list at
the end of the book with blobs at the
appropriate places. Any feature in addition
to those noted is referred to in the review.
A goodly number of features are
common to almost all decks, and some
have more value to the user than others. In
this section, therefore, | propose briefly to
run through what you can expect, bringing
out the more important ones as separate
stories.

Bias and Eq Switching

All the decks in this book have some sort of
switching to suit the important classes of
cassette tape, at least. There are two ways
of doing this, excluding the auto-setting
decks, either with separate switches for
bias and eq or with ganged switches which
set the bias and eq together. The second
way is more convenient to the user as he
then only has one switching operation to
bother with. For example, when a change
is made to Class Il tape the eqissetto 70us
and the bias level switched accordingly.

When there are separate bias and eq
switches you need to set one to suit the eq
of the tape and the other to bias the tape as
closely as possible to its requirements. The
switches generally have some sort of
labelling which lets you know
(approximately) what to do. Separate
switches do provide a little more versatility
over the ganged ones, particularly when
there are two bias settings, say, for Class |
120us oxide tape. You can set the eq to
120us and then the bias switch to the
position which suits the tape best. This
means that with such a deck you might be
able to use Fe tapes with bias codes of (0)
and (—1)

Even greater versatility is provided by a
fine bias control which the user himself can
adjust (there are always bias setting presets
inside the machines). This control
sometimes operates on all the switch-set
bias positions, but since (as you will see
from the cassette tape reviews) the 120us
Class | oxides have the greatest range of

12

bias demand, the fine bias control may only
be operative when the bias switch is set to
the bias for this sort of tape.

However, when there is a fine bias
control the user is often at a loss to know
just where to set it for any given tape.
Some users' instruction booklets issued
with the decks are more helpful in this
respect than others. Some are hope-
less and often out of date so
far as tape typesare concerned. You might
have to make experimental recordings to
find the best setting. If the treble is too
bright and brittle turn up the bias; if too dull
then turn it down. The cassette tape bias
codes will help you. On some decks the
fine bias control swings from (+2) to (—2),
with the (0) bias reference at the centre. On
others the swing may only be from (+ 1) to
(—1), again with (0) at centre.

More sophisticated three-head decks
might be equipped with some method of
telling you when the tape is properly
biased. Auto-setting ‘'computer’ decks do
everything foryou.

Metering

With fast metering you can usually obtain
better recordings than with slow metering.
See my story on the metering problem
elsewhere in this book.

Tape Transport Keying

There are mechanical and logic decks. The
latter are certainly better than the formerin
my opinion, though possibly more
expensive, but the price of logic is falling.
Rather than having to work mechanical
levers by pressing keys, the logic decks
have 'soft-touch’ buttons and the work
load is done for you by a solenoid
(electromagnet) or motor. It is difficult
easily to fool the logic, which means that
when you are playing you can go straight
to fast-spooling and when you are fast-
spooling you can go straight to play. Logic
lends itself to remote control working either
through wires or infra-red rays. It also
facilitates cueing and reviewing, such that
in play mode you can drive the tape at fast-
spooling rate or above normal speed and



sometimes hear the fast-passing recording
from the speakers. This is said to help find
a place on the tape quickly, but | prefer
doing this in video or, at least, on reel-to-
reel decks. Some mechanical decks also
have cue and review and direct change of
mode.

Signal Controlling

For recording level control there is a knob
or sliders. When there is a knob the left and
right channels are commonly separately
adjustable by two friction-coupled
sections, so by working one against the
other you can achieve optimum level
balance. This is the most convenient
method of recording level control, in my
opinion. With sliders and some knobs you
have one for each channel.

Not very many popularly-priced decks
are equipped with separate controls for mic
mixing. Instead, the line input is defeated
when the mic jack is plugged in, the
recording level control then acting on the
mic instead of the line signal.

However, even with this type of deck a
form of mic mixing is often possible, in
mono, anyway. This is because the
changeover switching often happens
independently at each mic jack. This
means that you can record on one stereo
track from line and on the other from mic.
On replay you thus get the line signal from
one speaker and the mic signal from the
other. If you can switch your amplifier to
mono mode (L + R) then you get a mix of
the two signals in both speakers (who said
that mono amplifier switching has no
further uses?).

With proper stereo mic mixing, of
course, you have two sets of recording
level controls, one set for the line signals
and the other for the mic signals, and you
can adjust the mix as required, fading in
and out at will.

On a good few decks the level of the
replay signal is fixed. This is no hardship
because the level set is suitable for
interfacing with most hi-fi amplifiers.
Where you can adjust the level, .however
(control at front or rear), it becomes

possible to equalise the level of the signals
between, say, tuner and cassette deck and
source and monitor, so that when you
switch from one to the other there is no

appreciable volume change at the
speakers. It is not a very important feature,
though.

Socketry
More and more cassette decks are being
made exclusively with phono signal
interfaces, rather than being DIN-exclusive
(thank God!). One or two still have a DIN
socket in addition to phonos, which is less
bad and gives versatility to the poor chap
stuck with a DIN-exclusive system (sorry
about this, but as you might guess | am not
a DIN-socket fan — not so much from their
mechanical viewpoints but from the
electronic interfacing aspects — the
sockets themselves as sockets have quite a
bit on their side).

| detest DIN mic and headphone
sockets. Standard 'a-in. jack sockets
should be fitted for both of these, and most
Japanese and ‘Western’ decks oblige.
There are adaptors which change DIN to
standard jack.

Monitoring
Some European deck makers and sellers
can see no need for monitoring at all on
two-head decks. DIN socketry does not
provide for deck-to-amplifier monitoring
while recording, so if there are no
headphone facilities you are stuck — for
testing, if nothing else. Agreed you only
monitor the signal from the deck
electronics (unless you have a three-head
deck and can monitor off-tape), but it is
nice to know that something is going on in
addition to the kick of the metering.
Headphone facilities are handy for
private listening and programme seeking.
Level is fixed in a good few decks, as
already noted, but where there is a replay
level control this same control often also
adjusts the headphone level. More
elaborate machines might have small
amplifiers and controls specially for
‘phones.
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CASSETTE DECKFEATURES

Noise Reduction
Dolby B is still the most popular, with the
Dolby C giving a deeper noise floor. Other
noise reduction systems are not generally
all that compatible with Dolby-encoded
software - and this means music
cassettes — except for JVC's ANRS,
which is reasonably compatible. High-Com
machines sometimes have a switch for
replaying Dolbyized tapes, but the net
frequency response integrity is rarely good
You really need noise reduction for the
greatest dynamic range, but there are
people | know who still prefer to record and
play without the assistance of any noise
reduction.  Sometimes | use 1t and
sometimes | don’t — it is switchable so you
can choose.

Tape Counter and Memory rewind

All decks have a tape counter but not all
with a memory rewind button, which is of
value. Atany point on the tape you set the
counter to zero with the memory button
active, and then on fast rewind the tape
stops at that point. It is a good way of
returning to one particular point on the
tape

Automatic Rewind and Repeat

If you want to find out how long a tape or,
indeed, how long the machine will survive
N continuous use, switch to repeat and the
deck will rewind at the end of the tape and
keep replaying the same side of the tape
over and over again! This, of course, is not
the purpose of the mode — | don't think
so, anyway! If you switch to auto-rewind
the tape will rewind after it has been
played. Incidentally, some machines limit
the number of repeats, so it cannot be for
testing deck and/or tape life after all!

Auto-Programme Locate

This is a feature going under various
names, which in essence detects the silent
parts between recorded items on a tape as
a means of swiftly locating any part.
Microchips are often used In this
‘computing’ process, and it can be quite
effective provided the circuits are not

triggered when classical music falls to ppp
by the electronics being fooled into
believing that they have detected a
deliberate pause. You can put your own
hum and noise-free pauses on to a tape
while 1t is running by pressing a button
marked ‘record mute’. Digital displays are
sometimes linked to this sort of programme
finding

External Timer Switching

More decks are appearing with timer
setting switches for record and play. This
means that if you run the deck from the
mains through an external timer (clock),
you can ensure that it goes immediately
into play or record mode (as selected)
when the power comes on. In this way you
can time a recording or replay, for
example, to wake you up in the morning.
Sleep learners also use replay timing.

The other items in the list at the back of
the book are fairly obvious, and on these
you can get more information from the
reviews themselves.

MPX filtering

It 1s useful to have the MPX filter
switchable. Its purpose is to filter out any
19kHz pilot tone which may emanate from
a stereo radio tuner which could otherwise
affect the tracking performance of Dcolby
noise reduction. When the filter is active,
therefore, not only does it tend to impair
the extreme upper-frequency response,
but it also adds extra ‘rings’ to signal
transient as the squarewave oscillograms in
the reviews reveal. Where it is not
separately switchable it generally comes
into operation automatically when you
switch Dolby on, so even if your tuner is
not producing a lot of 19kHz signal at the
output you are stuck with 1t. On some
decks the filter is active all the time,
whether Dolby is on or off.
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UNDERSTANDING CASSETTES

agnetic tape consists of a plastics

film coated with a magnetic
material. The grains of the coating are
roughly needle-shaped (acicular) and each
grain  might have the approxirnate
dimension of 0.6um length and 0.2um
diameter, depending on quality and
magnetic properties. The grains account
for about 50% of the coating volume, they
being suspended in solidified plastics
binder and their major axes orientated
along the length of the tape.

Total thickness is determined by length
and hence playing time. The tape in a C60
cassette (30 minutes playing time each
side) has a total thickness around 18um,
thatin a C90 (45 minutes playing time each
side) about 12um and that in a C120 (60
minutes playing time each side) about 9um.
The coating occupies approximately one-
third the total thickness of the tape, which
means that the plastics film of C90 tape has
a thickness of around 8um and the coating
a thickness around 4um, giving a total
thickness around 12um, as mentioned.

The thin tape of C120 cassettes is not
generally recommended by deck
manufacturers owing to its greater
stretching tendency and possible ‘tangling’
hazard than the thicker tapes in C60 and
C90 cassettes. Moreover, owing to its
thinner film base and consequent reduction
in separation between the spooled coatings
it tends to have a relatively worse print-
through ratio, thereby exposing more the
symptoms of pre- and post-echo after
storage. The thinner coating also results in
a change (sometimes for the worse) of the
magnetic properties. These things are a
great pity because a C120 cassette yields a
particularly useful playing time, and | must
personally admit to using the odd C120
when | have required a (greater
uninterrupted playing time than provided
by a C90. | have not experienced many
mishaps with top-flight decks and upper-
brand C120 cassettes.

The C90 cassette is the most popular
size, and the data given in this book refer
essentially to the tapes contained in C90
cassettes.
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Cassette tape is 3.81Tmm wide (+0
-0.0bmm) and, apart from coating, its
quality is also reflected by the mechanical
aspects of the polyester film base. To avoid
undue stretching in use the film base is
often pre-tensilised, especially the films of
the thinner tapes. How well the tape is
sliced from the wide rolls of tape during
manufacture is also a reflection of quality.
Poor slicing can cause the coating material
to crumple away from the sides when the
tape is used, resulting in premature
clogging of the head gaps with a
consequent loss of treble sounds. In fact,
in bad cases the sound will vanish
completely!

The tape should run freely between the
spools without signs of twisting or curling.
How well a tape is transported depends not
only on the deck mechanics but also on the
mechanical quality of the cassette. This
itself is quite formidable, depending on
close-tolerance mechanics and must not be
overlooked. The tape-loaded hubs should
be free inside the casing and heard to rattle
when a cassette is shaken, and it should be
easily possible to transport the tape
manually from one hub to the other using a
suitably-sized pencil or ball-point pen. It is
always desirable to fast-wind and then
rewind a tape before recording on it from
new. This will show up any problems and
loosen the spooling tension.

It is, of course, essential for the leader
tape, connected between the ends of the
tape proper and the hubs, to be securely
fixed. The torque-loading can be quite
high.

The body sections of a cassette need to
conform to tight tolerances and the net
result should be a rigid cassette which
cannot easily be distorted. There are two
types of body section fixing — by screws or
welding. The screw fixing method has the
advantage that the screws can easily be
removed and the body sections parted for
attending to internal tape problems.
Whether or not it is worth trying to service
a cassette with broken or multilated tape is
a question of personal judgement, skill and
economics. It is certainly not an easy



matter, and the messed-up tape section
would be pretty useless for serious
recording, anyway. The welded cassette
gives you less choice in the matter. At one
time welded cassettes were more rigid
mechanically than the screwed variety, but
this is no longer as clear cut, for the latest
screw-securing techniques also provide
good rigidity.

If you take a cassette to pieces you will
find slip foils between the tape-loaded hubs
and the inner sides of the body. These
reduce friction and encourage faster
spooling. The nature of the foils also has a
bearing on the noise produced by a
cassette, especially when fast spooling.
Some of the latest cassettes use lubricated
plastic foils. These are quieter than some of
the earlier or less expensive cassettes
which may use siliconised paper foils.

The tape is transported through a
cassette over a number of guides,
including two rollers, which have to be on a
very accurate common axis to ensure that
the tape under normal load runs without
wobble, tilt or curling along the centre of
the cassette cut outs. Mechanical accuracy
of the rollers is particularly important, and
they should run perfectly concentrically,
freely and noiselessly. Cassettes with a well
engineered guidance system are among
the quietest runners.

Most cassette decks rely on the cassette
pressure pad to provide the required
tape/head intimacy, which is very
important for a steady treble response and
good tracking of the tape across the head.
The pressure pad is contained within the
cassette and might consist of a phospher-
bronze spring carrying a felt pad which
gives the required pressure from beneath
the tape so that it presses firmly against the
head. The pad should not be abnormally
slack in the moulding and should be
correctly positioned over the head gap.
Fluffless felt pads are the best in my
opinion.

Because the pressure pad can influence
the performance of a cassette deck, some
(Nakamichi) decks employ a device which
lifts the pad away from the tape, the

required tape/head pressure then being
applied by the nature of the deck
mechanics which is under the control of
ithe manufacturer.

Below the pressure pad is found a flat
piece of metal. This is the hum shield. It,
too, is important because owing to the high
gain of the deck in replay mode the head is
particularly prone to respond to extraneous
mains hum fields from drive motors,
transformers and so forth. When this
happens a low-level hum at 50Hz and/or
harmonics of the mains frequency can be
heard from the speakers, especially when
they have a good bass response and the
amplifier volume s set high for hi-fi
listening. Although mu-metal or similar is
the best for hum shielding, the pressed-
steel shields used in many cassettes are
rarely very troublesome at normal
reproducing levels in hi-fi decks.

CLASSIFICATIONS

Cassette tapes are classified according to
their equalisation (eq) and bias
requirements, which are determined by the)
nature of their magnetic coatings. In
recent times four general classifications
have been established, and to help to make
it slightly easier for the user some of the

more recent decks have the four
classifications marked on their tape
switching.

CLASS | Fe TAPE

This class of tape uses a coating of gamma
iron-oxide particles. The tape is commonly
known as ‘ferric’ which in this book and
other of my writings | have shortened to
Fe. Fe tape has undergone many stages of
development since its inception some 40
years ago when, in its earliest form, it used
a paper backing instead of the plastic film
of today’'s tapes. The latest Fe tapes,
especially the up-market formulations,
have some useful magnetic properties for
recording audio signals.

All cassette decks are equipped with a
tape switch position suitable for Fe tape.
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This is also the type of tape which would be
used with simple, inexpensive cassette
tape equipment on which there may not be
a tape switch. To work properly it is now
widely known that tape needs to be biased,
not by an electrical signal exactly, as with
transistors and thermionic valves, but by
an alternating magnetic field. This is
obtained from a high-frequency (HF) signal
which is applied to the record head (and to
the erase head, but sometimes at a
different frequency) along with the audio
signal it is required to record. It is referred
to as HF bias — or merely bias. Frequency
of the HF signal is well above the highest
audio-frequency (AF) signal to avoid
interaction and resulting beat tones.

While the 120us eqg (and | have more to
say about equalisation generally later and
elsewhere in this book) was established a
long time ago for Fe tape working in
cassette decks, a similar ‘standard’ for bias
level (that is, the current of the HF bias
signal flowing through the record head)
cannot be so clearly defined because for
‘optimum’ performance the different Fe
formulations require different bias levels.
More recent Fe tapes require a greater bias
level than many earlier tapes, which means
that if a deck is biased to ‘optimise’ on the
latter-day tapes, the use of earlier or lower
energy Fe tapes, which are still available
today, will result in weak treble and a
general ‘dullness’ of sound which lacks
music attack.

Conversely, if a recent high-energy Fe
tape is used in a deck which is biased to
suit the lower-bias species of tape there will
be treble emphasis and a possible metallic
"hardness’ to the reproduction. A good few
of the recent cassette decks, especially
those from the Orient, are biased on
average more to suit the higher energy and
hence higher-bias Fe formulations than the
lower bias ones. This, though, applies
more to hi-fi decks than the lesser-fi
portables and machines which are
contained in relatively inexpensive music
centres. There are some quite reasonable,
and relatively inexpensive Fe tapes on the
market which, provided they are not over-

18

biased, can perform adequately for many
basic domestic applications. It is economic
folly to use a high-energy tape on which to
record music of limited LF dynamic range
and HF signal content if the machine can
be biased-down to suit the less costly tape.

Owing to the quite wide range of Fe bias

requirements, machine designers often
include a so-called ‘fine bias’ control which
can be readily adjusted by the user to suit
the brand of Fe tape selected. Indeed, in
some cases this control works only when
the tape switch lies in the Fe (Class 1)
position, which is perfectly logical because
the bias span of the other classes of tape is
generally less wide. If a fine bias control is
not fitted, some decks have a two-position
switch which operates in the Fe position of
the main tape switch to provide ‘low’ or
‘normal’ Fe bias.

Many decks, though, are devoid of easy
means of bias ‘optimisation’. The
instruction booklets of such decks may or
may not recommend tapes compatible with
the biasing of the deck. If there are
recommendations it is not uncommon to
find that some of the tapes listed are not
available in the UK or that they are ‘old’
tapes which have since been superseded
by better ones. Moreover, my researches
have indicated that because a tape has
been so ‘recommended’ it is not
necessarily the best tape for the machine in
its class and price bracket.

This, of course, is where the user
requires some really practical assistance,
and one plan of this book has been to
identify for you the tapes which are
suitable for the numerous decks reviewed.
For other decks and tapes my continuing
series of Tape Checks which are published
monthly in Hi-Fi For Pleasure will hopefully
help you over your own tape selecting
problems. At the time of writing | have
tested more than 100 different decks each
with eighteen different tapes, so the
likelihood of your particular deck being
included is increasing monthly!

Of course, even if the deck has a fine
bias control you may have to adjust this by
ear, turning the bias up if the treble is too



UNDERSTANDING CASSETTES

bright or turning it down if the treble is too
dull. There are some decks, usually the
more expensive three-head ones, which
show by meters or flashing lights when the
bias is set close to ‘optimum’ for any tape
This saves you having to rely on your ears
and the overall results are then generally
more accurate, for there is more to biasing
than small-flux frequency response.

The microprocessor is automating deck
biasing, for all you do with machines so
equipped is to load the tape and press a
button and all the adjustments are done for
you as the tape is running and its
parameters being sampled by the
microprocessor. After about a minute the
tape automatically rewinds and you are
then fully set to record with the knowledge
that the tape is working very closely to its
optimum. Machines of this type are
expensive, but they are falling in price with
the mass production of suitable silicon
chips.

The equalisation works on both replay
and record, but it is mostly replay eq which
ensures that a tape recorded on one
machine will have the correct frequency
integrity when played on a different
machine, and this applies also to pre-
recorded cassettes. The record eq, or
record pre-emphasis, gives a boost to the
higher recording frequencies to help to
make good some of the treble losses which
occur during the recording/replay
processes. There are one or two machines
equipped with switchable record pre-
emphasis which, from a fixed bias datum,
makes it possible to improve the upper-
frequency response even when a tape is
being intrinsically ‘over-biased’ or ‘under-
biased’ at the fixed bias setting. | often feel
that it is wrong to correct the HF response
by bias adjustment, anyway, so | am in
favour of this scheme, though there are
very few decks at present which adopt it.

If your deck is without ready bias
adjustment, being equipped only with the
basic tape switching then, without access
to other guidance data, you will be obliged
to experiment with a number of tape
brands to find the brand and formulation

which suits you (and the machine) best.
For example, if you find that the treble is
too bright you should opt for a tape
requiring a higher bias or if too dull for a
formulation requiring a lower bias. In the
tape reviews which follow | have indicated
the ‘normal’ bias for each class of tape by
shading the central position in a five point
bar graph. Tapes requiring less than the
normal bias level are identified by moving
the shaded area down, and tapes needing
more bias have a higher shaded position

Using this coding, therefore, slightly too
much treble calls for & change to a (+1)
tape, excessive treble a change to a (+2)
tape, inadequate treble a change toa (—1)
tape and a dull treble with impaired music
attack a change to a (—2) tape. These
changes must still be regarded as an
‘experimental exercise’, for there are other
factors than frequency response involved,
but at least the coding does give you some
sort of rough guide line. As | have already
mentioned, changes like these will be more
applicable to the Fe class | formulations,
which 1s why | have emphasised them
under the heading of Fe class| tape.

Unfortunately, there are no hard and fast
rules about tape biasing, and it is extremely
difficult to express an ‘optimum’ value, let
alone be dogmatic about t. My
judgements of biasing values for Class
1, 2 and 3 tapes refer to my
test deck (lab-optimised Aiwa AD69001)
with the bias adjusted for equal 400Hz and
8kHz —20dB sensitivities, the bias current
then being read from a meter. Readers
requiring a greater insight into this are
referred to my ‘tape biasing’ article which
was published in the January 1981 issue of
Hi-Fi For Pleasure. Also see under ‘biasing’
later.

Fe class | tape might also be referred to
as 120us oxide.

CLASS Il Cr
AND 70xs OXIDES

Chromium dioxide (shortened to Cr) coated
tapes exhibit in the main better upper-
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treble performance than basic Fe tapes.
For proper exploitation of this class of tape
the bias needs to be higher than the
‘nominal’ of Fe tapes. On some decks the
bias level is indicated as 100% for 120us
oxides and as 140% for Cr tapes.

However, even when operating at this
higher bias level the upper-treble would still
be over-emphasised with the Fe eq of
120us. It was thus agreed internationally
some years ago to adopt the time-constant
of 70us for Cr tapes, for which reason Class
Il tapes are sometimes referred to as ‘70us
oxides’.

Chromium dioxide is better able than
basic ferric oxide to retain the very short
wavelength magnets recorded by upper-
treble signals. At the cassette speed of
4.75cm/s and at a frequency of 15kHz the
signal wavelength works out to 3.16um,
but for each signal wavelength two
magnets are recorded on the tape, one
corresponding to the positive-going half-
cycle and the other to the negative-going
one.

The length of each magnet recorded at
15kHz is thus 1.58um. Assuming that such
small magnets are, in fact, recorded on the
tape, they will only give a response when
the length of the gap between the pole
faces of the playing head is less than a
recorded wavelength. When the two
magnets to a complete signal cycle appear
across the gap together the response falls
to zero owing to flux cancellation (this is
because the poles of the two magnets of
one wavelength appear side-by-side as SN-
NS). The frequency corresponding to this
zero response is called the extinction
frequency.

To ensure a viably high extinction
frequency, therefore, the designers’ of
cassette decks are obliged to use heads of
very small gap length. Some of the latest
cassette deck replay heads have gap
lengths less than 1um. Upper treble also
falls due to flux spreading and poor or
variable intimacy between the tape and the
head pole pieces. These are tantamount to
an increase in replay gap length.

How well a tape retains the very short
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wavelength magnets corresponding to a
given high-frequency signal depends on its
magnetic properties. As the length of a
magnet is reduced so it becomes more
difficult to retain the field strength. This is
because of self-demagnetisation as the
poles of each magnet become closer
together. The technical term which
describes the tape’s ability to retain high-
frequency signals is coercivity. The higher
the coercivity the more difficult it becomes
to demagnetise the tape.

Cr tape is basically of higher coercivity
than Fe tape. This, then, is why Cr tape is
capable of a better HF performance than
ordinary Fe tape. Now, it is because of this
improved upper-treble performance that
the eq has to be changed from 120us to
70;15.

Although the HF performance of Cr
tape can be very good, the output at
LF referred to a given distortion value can
be relatively poor, calling for a greater bias
level than provided by the deck in Class Il
mode. If the LF performance is improved
by advancing the bias, then the edge is
taken from the HF performance! Some of
the recent so-called ‘super’ Cr tapes are
better in this respect, it must be admitted,
but much depends on whether an extra
high bias is required to bring up the LF
MOL and hence reduce the LF distortion at
a given recorded level. Some of the recent
Crolyn Mark Il tapes, such as used in the
Yashima UCD cassettes, seem to give
quite a useful LF performance without the
Cr bias having to be turned up particularly
high. These tapes also have an
encouragingly low noise floor.

Apart from the LF shortfall, Cr tapes fail
to perform very well at middle frequencies
in the presence region, which is, in my
opinion, a very important part of the
frequency spectrum. Again, the ‘super’
and Mark Il chromes are better here, too,
but they do not have the LF and MF
performance of top-formulation ferric
oxides or, indeed, metal tapes. | think | can
sum this up by saying that | very rarely use
Cr tapes myself.

Another type of tape which falls in Class
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II'and which thus requires 70us eq is the
cobalt ‘doped’ formulation, sometimes
referred to as ‘pseudo chrome’. There are
various formulations of this type, well
known ones being Maxell UDXLI, XLIS
and TDK SA(X). These and other up-
market brands score over basic Cr in terms
of MF performance and sometimes LF
performance, and have an HF performance
on par with chrome, but not always with
such a low noise floor as the latest Mark |l
and ‘super’ chromes. Moreover, some of
the 'S’ versions require more bias than the
average deck is set to yield in Class || mode
for the best LF performance.

CLASS Il FeCr OXIDES

This type of tape uses a dual coating of
chromium dioxide or cobalt-dor d oxide
on top of ferric oxide. The dual co. :ing was
developed initially to provide the good HF
performance of chrome and the good LF
performance of ferric oxide, but they are
difficult tapes to ‘optimise’. The trend is for
70us eq and a bias about 10% above that
required for Fe tapes, but this may not be
the best way of running them, even though
the deck may switch the bias and eqin this
way.

Their primary shortfall lies at the
‘turnover’ frequency where the change
occurs between the Fe and Cr coatings,
and quite substantial and very unhappy
dips in response have been measured in my
lab in the 2-4 kHz region. Again, this is the
important presence region where the ear is
quite sensitive to frequency aberrations.

Frankly, on the whole | do not like FeCr
tapes, though | must admit to having
tested some which were significantly better
than early versions.

CLASS IV
METAL PARTICLE TAPES

Instead of using particles of oxide (rust!)
these tapes use particles of pure iron. They
have the highest coercivity of all tape types

currently on sale and for this reason are
capable of astonishingly good- HF
performance. Because of the retained
upper-treble they run with 70us eq, but I
am not convinced that this is the best time-
constant for use with them. There is no
doubt that it is at the HF end where metal
scores over all other tapes, and this can be
useful when you are recording very high
quality programme material containing
high peaks and transients well up into the
treble and over-tone regions. The tapes
provide much more HF headroom than the
other formulations (though it must be
admitted that some of the ’‘pseudo
chromes’ are beginning to catch up, as
witnessed by TDK's recent SAX, for
example), which means that when
recording wide dynamic range material you
are not bugged so much by having to keep
a very tight control on recording level
peaks for a given high quality of
reproduction.

In a well engineered deck the tapes also
give very good LF and MF performance,
but in decks not so well ‘'matched’ to the
higher ‘energy’ potential of metal the LF
and MF outputs for 3% distortion might
not be any better than obtained with good
quality 120us oxides! One reason for this is
that metal tape requires more record head
drive than Fe or Cr tapes and also a
substantially higher bias. For these reasons
it may happen that the record head runs
into  magnetic  saturation, hence
‘overloading” and causing distortion,
before the magnetic potential of the tape
itself has been fully exploited. The extra
high bias plus the extra high level of audio
signal which metal tapes are expected to
accommodate can put low quality heads
into serious saturation trouble.

My lab uses a special flux-coupling probe
to detect when a record head starts to
approach magnetic saturation, and it is
surprising to see how fast the saturation
distortion can increase from a given high
level of recording current when the bias is
switched to the metal high. Saturation
distortion is less of a problem in replay
mode because then there is no bias current
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flowing through the head winding at the
same time as the audio signal. At one time
it was thought that the electronic circuits
would also overload earlier in metal mode,
but my findings have shown that the record
head is the most vulnerable in this respect.

| have measured very high LF MOLs and
correspondingly low Dolby level LF
distortion with metal tape in well
engineered metal capable decks but, as
mentioned, relatively poor results in decks
not man enough to handle the extra metal
urge.

Because of the high coercivity of metal
tape, full erasure, especially of the lower
frequencies, demands an erase flux greater
than that to erase to a similar depth corre-
sponding signals recorded on Fe or even Cr
tape.

In summary, then, metal tape usage
should take account of the quality of the
material to be recorded and the
performance of the deck in metal mode. To
my mind it is madness to pay 40% or more
for metal tape if you can obtain virtually the
same result from good quality 120us oxide
with respect to the nature of the
programme material. Although you get the
noise advantage of 70us eq, metal tapes on
average do no have a particularly low
intrinsic noise floor. Mark Il chromes and
FeCr formulations can invariably do better.
Having said all these things, metal tape in
partnership with a top-flight metal capable

deck is undoubtedly capable of very
impressive recordings of high quality
programme material — if you have the
source.

EQUALISATION

f any tape is recorded at a constant
level from low to high frequencies (a
frequency sweep recording, for instance)
and then replayed, it will be found that the
replay head output rises at a rate of
6dB/octave. This is to say that each time
the frequency is doubled the output also
doubles. This goes on to the upper-
frequency where the head and tape losses
come into play. The output then starts to
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fall as the frequency is further increased.

Assuming that the turnover frequency is
not influenced more by the head and
electronics than the tape (which is true of
hi-fi decks), the frequency where the
turnover starts is higher with Cr than basic
Fe tape. It is obvious that we could never
tolerate this sort of frequency response
from the replay outputs of our cassette
decks, so to achieve a ‘flat" overall
frequency response the deck electronics
incorporate eq circuits. These provide the
basic 6dB/octave correction, along with
upper treble lift to help combat the falling
HF output due to the head gap.

The frequency where the 120us time-
constantcomesintoeffect (the —3dB point)
is close to 1,327Hz, while for 70us it is close
to 2,275Hz. This means that the effective
treble lift at a given high frequency is
greater at 120us eq than at 70us eq, the
latter thus taming the rising treble of
correctly-biased Cr tape. Moreover,
because there is less effective HF lift there
is less amplification of HF noise signals at
70us than at 120us. On a weighted basis the
noise improvement at 70us with respect to
120us is around 4dB, which is a very useful
bonus. If you run a non-recorded blank
tape in your deck and set the amplifier
volume high you can hear the noise as a
‘hiss’ (like car tyres running on a wet road)
from the speakers, and you will discover
that by switching from the Fe to the Cr
position on the deck the strength of the
noise will fall.

Of course, you can’'t operate in 70us
mode with basic Fe tape as this would
result in the treble as well as the noise
being attenuated.

A time-constant of 3,180us is also used,
and as this corresponds to a turnover of
50Hz it effectively attenuates the low bass
in replay mode as a means of reducing
mains hum, there sometimes being a
corresponding boost in record mode.

In record mode a boost is given to the
high-frequency signals according to the
120us or 70us time-constant selected, and
some decks provide for a greater upper-
treble lift (record pre-emphasis) than others
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to achieve an extended overall frequency
response or to compensate for excessive
head loss. Although this gains a few dB of
signal/noise ratio, excessive record pre-
emphasis can encourage HF compensation
and in-band intermodulation distortion
owing to the reduced recording headroom,
and this can be worse than a curtailed
frequency response. On a few decks it is
possible to adjust the record pre-emphasis
over a few dB either side of nominal to help
improve the HF response of some tapes
without having to change the bias.

Record eq is rarely indicated by the
meters of Oriental decks, though the
reading of meters of European decks might
be seen torise with frequency.

TAPE PARAMETERS
MEASURED

n the tape reviews which follow | have
based judgement on a number of
measured parameters and | think it would
be agoodidea to run through these briefly.

BIAS

As already mentioned, | have signified the
‘nominal’ bias by a zero (0). In actual fact.
this is really a reference bias as established
for equal 400Hz and 8kHz sensitivities at
—20dB recorded level (where 0dB
corresponds to a recorded flux of
200nWb/m at 400Hz) using a reference
tape. The reference tape chosen was one
(for each tape class) which | found to be
compatible with the bias level provided by
the largest number of latter-day cassette
decks. For example, the biasing of fixed-
bias Oriental decks appears to be focused
more towards the higher bias type of 120us
oxide than the lower bias type. Hence the
reference tape chosen was one which gave
the equal 400Hz and 8kHz —20dB
sensitivities at that bias level. This, then,
means thatsuch a tape in such an Oriental
deck would give acceptable results. That
is, a tape with (0) bias entry.

On the other hand, a tape with a bias
entry of, say, (—2) would be over-biased by
such a deck (because this tape works best
with a lower than (0) bias) and the treble
would be ‘dull’ and music attack poor.
Conversely, a tape with a bias entry of,
(+2) would be under-biased by such a
deck (because this tape works best with a
higher than (0) bias) and the treble would
be emphasised and possibly shrill.

You will see in the cassette deck reviews
themselves that | have indicated tapes
which would be suitable for use with them.
The biasing of decks does differ and,
sadly, they also seem to differ somewhat
between samples of the same model, so
the results given must be regarded

23



essentially as a ‘guide’ rather than a
dogmatic statement.

In theory, machines with user-adjustable
biasing or with auto-biasing should work
with most tapes from the biasing point of
view, anyway, and where appropriate this
is commented upon the deck reviews.

ABOUT DOLBY AND
TAPE SENSITIVITY

Although the biasing may be okay for
specified tapes, differences between their
sensitivities can lead to a lack of Dolby
frequency response integrity. This means
that a relatively small error in overall
frequency response measured without
Dolby will be amplified when Dolby is
switched on if the Dolby reference level is
incorrectly adjusted for the sensitivity of
the tape. You will see that the overall
frequency responses in the deck reviews
show the results with Dolby switched off
and switched on. The error is indicated, for
the sensitivities of the particular tapes
used, by the Dolby on response deviating
from the Dolby off response, especially at
“the higher frequencies.

BIAS LEVELS

At this stage | must make it perfectly clear
that the parameters of the review tapes
were measured at the indicated bias level.
For example, a tape whose bias is
expressed as, say, (0) was measured at the
corresponding bias level, while a tape
whose bias is expressed as, say (—2) was
also measured at that corresponding bias
level — not at the level corresponding to
(0). In other words, the tapes were
measured on all parameters at what could
be termed the ‘optimum bias level’ rather
than at the ‘reference’ bias level. This
makes a significant difference to the
results, because if | had measured a tape
with a bias requirement corresponding,
say, to (—2) at the (0) ('reference’) bias
level the results would have been very poor
HF performance and 'droopy’ small-flux
treble, whereas measured at the bias level
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corresponding to (—2) the HF performance
is not abnormally impaired and the treble
less 'droopy’.

Clearly, if this same tape were operated
in a fixed-bias deck whose bias delivery
corresponded to the (0) bias ‘reference’,
then it would exhibit poor HF and "droopy’
treble; but you would be aware of this and
obviously choose a higher-bias tape for the
deck, as | have already explained.

LF PERFORMANCE

This tells how much output can be
obtained around 400Hz before the
distortion becomes too bad; also the

distortion at Dolby level.

MF PERFORMANCE

This tells how much output can be
obtained around 4-bkHz before the
distortion becomes too bad.

HF PERFORMANCE

This tells how much output can be
obtained at high treble before serious
compression sets in and produces bad in-
band intermodulation distortion.

SENSITIVITY

As an example of sensitivity, if two tapes A
and B were recorded at a common level on
the same machine and on replay tape A
produced 1dB (about 10%) more output
than tape B, then it could be said that tape
A'is 1dB or 10% more sensitive at the test
frequency than tape B. It was on this basis,
at a recording level corresponding to about
—20dB, that the sensitivities of the tapes
were measured. | made two tests, one at
1kHz (MF) and another at 12kHz (HF). It
will be appreciated that the more sensitive
a tape, the less the recording current
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required for a given replay output. Since
tapes differ in sensitivity the Dolby presets
should be adjusted to suit the sensitivity of
the tape employed for maximum frequency
integrity over the dynamic range. This is
usually an internal adjustment which
cannot easily be optimised by the user.
Some decks, however, feature Dolby
setting user-adjustments.

NOISE

This is a measure of how far below
200nWb/m (corresponding to a recorded
level of about +3VU or OdB on the
metering) lies the noise floor. The noise
was measured with weighting applied and
after deck erasure. This is sometimes called
""bias’’ noise.

PRINT-THROUGH

Although my lab has measured the print-
through performance of a number of tapes,
specific print-through measurements were
not made on all the review tapes owing
mainly to time and cost. However, where
known, comment on print-through is given
in the reviews.

Certain tapes, notably Cr varieties,
including some pseudo-Cr formulations,
are particularly prone to print-through
between adjacent layers of spooled tape.
Its impact under normal conditions of use
and storage tends to be a subject of
controversy. There is no doubt that the
pre- and post-echo resulting from print-
through can be detected on certain music
(and speech) from bad tapes, especially
after storage in a warm environment. The
effect, however, can be reduced by
spooling through the tape several times
before replay.

Some tapes give more pre- than post-
echo, depending on whether or not the
tape is rewound when stored after
recording, while other tapes give almost
equal amounts of pre- and post-echo. My
researches have indicated that print-
through at the cassette speed is less
irritating than print-through at the higher

open-reel speeds. The thicker the tape film,
the lower the print-through, other factors
being equal. This is why studios prefer to
use tape of relatively thick film backing.

| have found that at the cassette speed
the print-through falls at the rate of about
12dB per 1kHz increase in frequency from
about 2kHz wupwards, so in terms of
frequency it soon falls below the noise
floor. The worst frequency seems to be
about 600Hz, corresponding to a recorded
wavelength of about 78um at the cassette
tape speed. It is both temperature and time
dependent, the latter in dB following a
20 log-log function. For example, relative
to the print through ratio after 1 day of
storage at, say, 20deg.C, it takes
approximately 1-6 days for the ratio to
worsen by 1dB; relative to 33 months of
storage, it takes 278 months for the ratio to
worsen by 1dB; and to go to the ridiculous,
after 318 years of storage it takes 4,961
years for the ratio toworsen by 1dB. At the
other extreme, after 60 seconds of storage,
it takes about 39 seconds for the ratio to
worsen by 1dB. The precise value of the
print-through on a specific tape is also
related to its temporal and thermal
coefficients.

If you want the least print-through store
your recorded tapes in a cool environment,
use C60 cassettes if possible and fast-spool
several times before replaying. Also, of
course, select a tape which is not
particularly prone to print-through.

COATING QUALITY
AND DROP-OUTS

Again, although my lab has measured
many tapes to determine coating quality
(how the steady-state output varies with
time and to determine the drop-out
tendency — that is, where particles are
missing from the film, the output then
dropping suddenly before it returns),
specific tests in these respects were not
applied to the review tapes. Nevertheless,
where these data are known suitable
comment is given in the reviews.

The relative values of the parameters
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measured are expressed in bar graphs.
Although an expensive formulation may
not appear to equate well with ‘value-for-
money’, it may nevertheless be the right
tape for you if the quality of the

programme source warrants the high
rankings.
Although | would have favoured

measuring and reviewing every single tape
currently on sale, I'm afraid | was defeated

on this by sheer economics and time. |
have endeavoured to include most of the
brands in the public eye, and can only
apologise to any manufacturer or
distributor whose wares are not included.
As | say, this was certainly not done out of
want but out of necessity. It would be
hoped to include the missing tapes as time
goes on in my continuing Tape Check
series in Hi Fi for Pleasure.

HOW PRINT-THROUGH DEVELOPS
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he quality of a recording is closely
related to the accuracy and speed of
response of the meters. If you record too
deeply you will suffer bad distortion on the
peaks of the programme signal but the
noise floor will be that much farther below
the peaks, while if you record only lightly
the distance between the peaks and the
noise floor will be that much less, and
because then you will have to replay for a
given level with the amplifier's volume
control more advanced you will be aware
of the noise as a hiss in the background.
There are several types of meter. At one
time many cassette decks used VU
(standing for ‘volume unit’) meters. These
are still used on some decks and indicate in
proportion to the average level of the
programme signal and hence to the
‘energy’ or ‘volume’ content at any instant.
This sort of meter is not very fast
responding, so if a fleeting peak occurs
there will be only a little momentary
increase in reading. The true value of the
peak will not be indicated.
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With the coming of light-emitting diodes
and fluorescent metering the reaction to
swift level changes can be very rapid
indeed because there is no mechanical
inertia involved. A good few decks now
adopt this sort of metering in various
forms. Decks with VU metering often have
light-emitting diodes (LEDs) in addition to
indicate the peaks of the signal which the
meters themselves cannot read.

There are some decks with special
meters which can respond very quickly
and thus indicate the peaks of the signal far
better than VU meters, and there is at least
one deck manufacturer that | know of
(Aiwa) who uses meters with two pointers,
one indicating the ‘average’ and the other
the peak of the programme signal. Either or
both can be switched on.

Using a deck so equipped dramatically
reveals the difference between signal
average and signal peaks. While the
pointer may be reading, say, OdB, the VU
pointer may find it hard to get in front of
the -10VU mark! The same applies to decks



equipped with VU meters and peak-
responding LEDs. the +3dB LED may be
flashing when the meter itself is only
reading about -8VU or, perhaps, even less.

Now, most VU meters, those in
Japanese decks, anyway, are calibrated so
that the magnetic flux on the tape (or being
applied to the tape) corresponds to the
Dolby calibration level (DL) when they are
reading +3VU. For the technically minded
this corresponds to a magnetic flux near
200nWb/m. With the same flux peak
metering might be adjusted to read 0dB
(but see the reviews about this). This, then,
is where the problems start and is a very
real reason why some cassette users get
good recordings and others poor ones.

Let us suppose that you are using a tape
which approaches saturation at the lower
frequencies around 3dB above Dolby level.
On steady-state signal, then, you could
take a VU meter up to about +6VU before
bad distortion starts and a peak meter up to
about +3dB for the same effect. This is
okay, but music is not steady-state. Its
level is continuously changing over the
dynamic range of the programme.

Let us suppose, then, that you peak to
+3VU on a VU meter when you are
recording real music. The meter is reading
the ‘average’ of the signal, remember, and
since the peaks could be 10dB above this
average you could well be recording them
up to 7dB into tape saturation, just imagine
the peak distortion that this is going to
cause! It makes utter nonsense of amplifier
headrooms and speaker interfacing
problems.

What of the peak meter — what is this
doing? Well, if you record to + 3dB on this
you are reasonably safe because the meter
is reading the real peaks of the signal and
not the peaks of the ‘average’ signal level
assuming, of course, that you are using the
same tape and OdB calibration as before.
Some tapes arrive at saturation before
others as well we know, so the actual level
you record at must be dictated by the tape
as well as by the nature of the music and
type and scaling of the meters.

Where, then, does all this leave us? In a

dodgy position really, because if you are
equipped with only VU metering you
should not, on this, basis, record much
above a -4VU when the music is of wide
dynamic range and rich in peak content,
depending on the tape used. With peak
metering you will have the same headroom
(based on 0dB=DL) when vyou are
speaking to + 3dB.

The illustration gives you an approximate
idea of what happens.

From the subjective point of view the
situation is not quite as bad as the
foregoing suggests. This is because the ear
becomes less capable of detecting
distortion as the duration of the overload
which causes it reduces. For example,
while you may be able to detect distortion
down to, say, 0-1% on a signal of long
duration, the distortion due to a 20ms burst
causing overloading may have to be ten or
more times higher to be audible. This does
mean that there is the possibility of a peak-
responding meter indicating peaks of such
short duration that any moderate level of
distortion on them is not heard, anyway.
Moreover, because the average level of the
signal is indicated by a VU meter, it follows
that the distance between the real peaks,
which are not indicated, and the noise floor
of the tape is greater than when the real
peaks are, in fact, indicated and the
recording level is adjusted to these. In
other words, with peak metering the
signal/noise ratio is likely to be marginally
lower than when VU metering is used.

However, having said that | still,
personally, prefer peak metering for
cassette recording because the distortion
resulting from tape saturation and
compression can be extremely high and
thus audible even over relatively small
overload times. When a peak meter is
scaled so that 200nWb/m (DL)
corresponds to OdB you can peak to
+3dB, or sometimes higher with top-flight
tapes, with the knowledge that you are not
running into serious peak distortion and
without badly impairing the recorded
dynamic range.

Unfortunately, this is not the end of the
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matter, for tape approaches compression
at a lower level at high frequencies than at
lower ones. Thus, if the music you are
recording is rich in high-frequency content
you may be obliged to record at an even
lower level to avoid completely bad in-band
intermodulation distortion resulting from
the compression. Fortunately, we are
helped in this respect by the nature of
music In that its level tends to decrease, on
average, at the higher frequencies. Metal
tape also helps you to secure a wider high-
frequency headroom if not a wider low-
frequency one.

Most meters of Japanese decks are ‘flat’
in frequency response. This means that at
a steady signal amplitude the reading holds
fairly constant over the frequency range of
the machine. | have investigated
equalisation (eq) in the introduction to
cassette tapes, so there is no good reason
for dwelling further on the subject here.
There you will find that eq works both
during recording and replay, the former in
terms of record pre-emphasis. That is, the
current in the record head is caused to
increase above a certain high-frequency to

METERS & LEDs

help combat the losses of recording.

The meters of some decks, notably
European ones, read the pre-emphasised
signal and thus have a recording
frequency response which rises with
frequency in accordance with the record
pre-emphasis; or a separate circuit may be
used to simulate the effect. This may not
be a bad thing when you come to think
about 1t, for it means that when the
programme signal carries a lot of high-
frequency content the meters will give a
greater reading than ones of ‘flat’
response, thereby encouraging you to
reduce the recording level, which keeps the
level that much farther away from tape
compression

Yes, there is more to metering that may
at first be appreciated. The best plan is to
get to know the characteristics of your
meters by making test recording with
different tapes of the type of music of your
interest in an endeavour to find the best
‘peaking point’ before the onset of audible

Real programme peak

Real programme
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distortion and high-frequency
compression.
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fiIRE THREE HEADS BETTER

AII cassette decks must have two
heads — one for erase and the other
which serves the dual functions of
recording and replay by switching. The
record/replay head has two sections to
accommodate the left and right stereo
channels. This two-head scheme works
remarkably well in practice, as witnessed
by the good overall results achieved by
some of the two-head decks reviewed in
thisbook.

One possible disadvantage of the two-
head deck is that it is not possible to
monitor, through the parent amplifier or
headphones, the programme which has
actually been recorded on the tape
immediately after it has been recorded
while the deck is running in record mode.
You don’t know for certain, therefore,
what the recording is going to be like until
you have actually made it, rewound the
tape and listened to the results in replay
mode. If the quality is poor, low or high
recording levels on peaks or high
background noise, there is nothing you can
do about it, apart from making the
recording all over again, provided the
source is still available.

Because you can actually listen to
(monitor) the signal off-tape in almost real
time while the recording is taking place
with a three-head deck, you are in a
position to make small corrective
adjustments to the recording level (and
sometimes to the bias), and hear the
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results, as you are recording.

Three-head decks are more expensive
than most two-head equivalents, not only
owing to the extra head but also because
of the extra electronics involved.
Completely separate recording and replay
sections are required, plus noise reduction
decoding in the off-tape monitored circuit if
you are to hear the results as they will
sound in normal replay. When Dolby is the
noise reduction, this extra is referred to as

‘double Dolby’.
Three-head decks, therefore, have
separate heads and electronics for

recording and replay. Now, whether you
will be able to justify this extra cost |
cannot say. Once you know your deck it is
not difficult to make very good recordings
when it is of the basic, two-head variety.
Even with a two-head deck, or with the
majority of them anyway, it is possible to
monitor the source signal passing into the
recording part of the electronics while you
are recording. This is because when the
deck lies in record mode the replay outputs
deliver the signal which is going to the
head for recording. It is then possible to
switch the parent hi-fi amplifier to tape
monitor and audition the programme from
the speakers. This, of course, is not the
same as auditioning the signal directly from
the tape while you are recording.

A three-head deck might have totally
independent record and replay heads
(discrete heads), or the record and replay



THANTWO?

heads may be integrated into a common
housing. Both schemes give exactly the
same results as already explained for three-
head decks. However, with discrete heads
problems arise with respect to azimuth.
The azimuth relates to the angle to which
the gap of a head is perpendicular to the
path of tape travel. For correct replay the
azimuth of the replay head must exactly
match that of the head which made the
recording. Unless this critical condition is
satisfied the reproduction will be weak in
treble.

The azimuth of the replay head (and this
also applies to the record/replay head of a
two-head deck) is adjusted on a special test
tape of very accurate record azimuth for
the strongest treble on both stereo
channels. When this adjustment is
optimised you are ensured of the best
treble results from music tapes and from
tapes recorded on a different deck whose
azimuth was also correct.

Where there is a separate record head,
therefore, it is essential for this also to be
optimised in azimuth. Discrete head, three-
head decks thus include a method of
setting the record head azimuth, which can
range from a simple preset adjustment to a
complex auto-azimuth system which is
found in some of the Nakamichi decks.
Basically, a tone is recorded on the tape
and while it is being recorded it is
monitored off-tape by the replay head, the
signal then being directed to some sort of
metering or indicating lights. While this is
happening the record azimuth is adjusted
until the indicator reads ‘maximum’. For
optimum results it is desirable to perform
this adjustment on each and every tape
which is to be used for recording, and also
again when the cassette is turned over. On
auto-systems like the Nakamichi this is no
bind because you merely press a button
and the adjustment is made for you.

This azimuth setting complication does
not arise on three-head decks whose
record and replay heads are integrated into
a common housing, because when the
combined head is manufactured the
azimuth angles can be optimised very

accurately.

The story is not yet finished because
there are other things to consider between
two- and three-head decks. For maximum
resolution of the very short wave-length
‘magnets’ corresponding to high-
frequency signals recorded on a tape, the
length of the gap (between the pole faces)
must be very short indeed. | have given the
reason for this in the section dealing with
cassette tapes and equalisation. Head gaps
down to Tum (millionth of a metre) are
commonplace. When a head with this sort
of gap length is used also for recording, as
it would be in a two-head deck, there is a
tendency for relatively early magnetic
saturation referred to the gap. This means
that magnetic saturation distortion may
arise before the tape itself reaches
magnetic saturation, so with metal tapes
you may not be reaping their full low-
frequency potential.

For recording, a wider gap length can be
tolerated; it is desirable, in fact. Thus the
record and replay heads of three-head
decks can be optimised magnetically and
gap-wise for the best of both functions. My
researches have so far indicated that
discrete three-head machines have the
edge over integrated three-head machines,
but you are then on an ascending price
curve.

A final point. When there are separate
heads for recording and replay, the winding
impedances can also be optimised, the first
for maximum recording current transfer
and the second for the best possible
signal/noise ratio, a point which is very
important but rarely considered in reviews.

Remember, too, that for erasing metal
tape properly the erase head must handle a
large erase current and produce a strong
magnetic flux. Dual-gap erase heads are
helping in this respect; but poor metal
erase is rarely encountered on good decks.

There are one or two three-head decks
which have all the advantages except that
of off-tape monitoring. The reason for this
is that they can be manufactured a little
cheaper because then a double-Dolby
system is not required.
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TWIST THE TRUTH

Notwobrands of cassettesare BIAS LEVEL
the same.Because every length of
tape varies slightly in character. N

Usually identifred by differing
requirements in bias, level and BIAS
equalisation.(Allnecessary evils in ]
magnetic recording). —

The fact that there are BlAS |

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-
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-turn with a difference.

Needless to say, at Pioneer we have the
answer.Three independent controls for bias,
level and equalisation.

Otherwise known as the EqQLB 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.

Oncethetapeisinserted inthe deckyou
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

worlds most advanced cassette decks.

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 righttensionto
avoid slack or stretching.

Sothatrecorded signals retain the
same pitch from one end of the tape
to the other.

Theres also a second DC
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.

Therecording 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 onthe
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 dealer for a de-
monstration. Nothing compares to actually
listening to it.

Now, we wouldn't lie to you would we?

*Dolby 1s a registered trademark of Dolby Lab. Inc.

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

Name.

Address_____

W PIONEER*

— Everything you hear is true.
oE



Yetanotherrecordingoption Optonica Cassette Decks
has been added to Optonica Sk i incorporate a great many more
Cassette Decks that will set new fadilities, the result of a relentless

-
standardsfor the 80's. Now we P;_‘i\ pursuit of operational ease and
haveintroduced the facility for / 4 ‘ excellencein design and

recordingonmetal tape. Thatgives  manufacture. Search out your
more accuraterecording, superior Optonica spedialist today and
playback and the highest quality of sound. sound out the difference.

OPTONICA

Shaarp Eleetronics (UK) Ltd, Sharp House, Thorp Road,
Manchester M109BE
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Your best buy .

is of most concern to you. Rarely is it also the
concern of the hi-fi dealer. Yet, Hampshire
Audio is one of those rare Independent Hi-Fi
Specialists who put quality and value first
and foremost. Volumes abound on the whys
and wherefores of this and that . . . black is
proved to be white, and white black . . . but
you still have to make a choice. Buying hi-fi
should not be like betting on a horse, whether
you study form in detail or just use a pin. On
average the punter does not win because the
odds are stacked against him. Test reports
never show variability between different
samples nor general reliability — good or bad
— but these facts a good dealer learns from

experience. In any event your requirement
might be best met by a model not included in
test reports. The risk is just not worth it, so
approach Hampshire Audio if you have not
already been recommended to come to us. In
fact, recommendation we consider to be our
most effective form of advertising (sorry
System’s Digest and other magazines).
Recommendations from those persons who
really appreciate the joys of music are valued
greatly for enjoyment is the final result of our
endeavours. This we are committed to. Hi-Fi
equipment is our only speciality and we stock
nothing else.

Comeandtryus. ..

. . .at Hampshire Audio Ltd

8 & 12 HURSLEY ROAD, CHANDLER'S FORD, HANTS. TEL: (04215) 2827 & 65232

Your best buy . ..

"We stock selected items from the ranges p» OPEN THURSDAYS UNTIL 8pm

of:—

ADC O Aiwa (] AKG O A& R O P o e ONAT EXPORTIANS

Ariston [J B & W [J Beyer [J
Celef T Celestion {0 Chartwell (J .

[J Electrocompaniet (] Elite [J) Entré [J
Eumig [J Fuji [J Gale [J Glanz [J

Harbeth [J Heybrook OO IMF (J
Infinity (0 JPW [J JVC OJ KEF [J

0 Ji 4 : OUR OWN TWO-YEAR LABOUR s
Lentek (J Linn Isobarik (J Linn- AND PARTS GUARANTEE #
Sondek [J Maxell (J Meridian [J Y. ’i
Michaelson & Austin [J Michell (J EXTENSIVE FREE PARKING

Mission [J Monitor Audio [J
Nakamichi [J Nightingale [J Optonica
[J Ortofon O QED J QUAD UJ
Radford [J RAM [J RCL [J Reference (]
Revox [J Rogers (J Sansui (J Satin
[J Sennheiser [J SME [] Spendor [J
Stanton [J Stax [J STD [J Sugden
Supex [ Swallow [J Syrlnx 0
Systemdek O Tangent TDK U
Technics [J Trio [] TSR [J Yamaha [J

vV V. v v Vv

TAPE BY FUJI, MAXELL,
Decca (] Denon [J Dual [J Dumpa » SONY AND TDK

ALL EQUIPMENT

» CHECKED BEFORE SALE
Grace [J Grado U Hadcock U NO SEALED BOXES SUPPLIED

ACCESS AND BARCLAY CARD
ACCEPTED BY TELEPHONE

SPECIAL DISCS STOCKED
COMPARATOR
DEMONSTRATIONS

IN THREE STUDIOS

All enquiries with S.A.E.

. a9t Hampshlre Audio Ltd

8 & 12 HURSLEY ROAD, CHANDLER'S FORD, HANTS. TEL: (04215) 2827 & 65232




fter about twenty to forty hours use,

the heads of your cassette deck
become sufficiently dirty and contaminated
by stray oxide or metal particles to cause a
significant shortfall in performance. The
symptoms are reduced output, especially
at the treble end of the music spectrum,
leading to a ‘dullness’ in the reproduction
and lack of transient ‘sparkle’ and music
‘attack’, along possibly with an increase in
background ‘hiss’. In severe cases, where
particles of the tape coating have shorted
across the narrow gap of the heads, the
output can drop virtually to zero at all
frequencies and you may then conclude
that the deck has sprung a fault, where in
actual fact a little careful head cleaning will
restore normal operation and save you a
fair amount of petty cash.

Bad contamination of the erase head or
shorting of its magnetic gap by tape
particles will impair the efficiency of
erasure, especially when you are using
metal tape, and you will then hear as a
background to a new recording the
recording that was on the tape before.

Tape guides, the capstan and pressure
roller can also pick up a fair amount of
coating over months of use, so when you
go head cleaning it is highly desirable also
to pay attention to these items.

Another thing which can happen to the
heads and tape transport associated
ferrous items in the deck is the
development of residual magnetism. That
is to say, a small amount of permanent
magnetism is imparted to these
components. This can happen in various
ways and, although the magnetism is
relatively weak, it can affect the overall
nth-degree performance of the deck,
especially when the heads are magnetised.
The symptoms are reduced upper-treble
output, though possibly not as bad as
resulting from a badly contaminated head,
and an increase in background noise.

Being aware of these problems, what,
then, can you do about them? Head and
transport cleaning is not difficult. You can
buy those little ‘cotton wool’ buds from
pretty well any chemist (the things you
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clean babies ears with) and, if you wet one
of these with a suitable solvent such as
isopropyl-alcohol which you can get from
most hi-fi shops (but beware of unsuitable
solvents), you can clean the muck and
caked tape coating (though let us hope
that it is not as bad as this!) from the heads
without damage. On no account use a
blade of any description or abrasive
materials. You can then use fresh ‘buds’ to
go round the other items of the transport. It
is often possible to slip off the front
window of the cassette holder to gain
greater accessibility to these vital parts of
your deck.

Being fully aware of the problems
various manufacturers (including some of
the tape people themselves) have designed
and developed cassette deck head
cleaners. The simplest of these consist of
an ordinary cassette loaded instead of
tape with a non-abrasive cleaning tape.
The plan is to load this cleaning cassette
into your deck, rewind to the start and then
place the deck into replay mode. This
brings the heads up against the cleaning
tape, thereby cleaning off the muck as the
tape is rolling. You may still need to clean
the transport items with ‘buds’, though,
suitably ‘wetted’.

It is impossible to name all the people
making these head cleaning cassettes, but
the well known operators in the hi-fi
accessory business can almost all oblige
you. | have, personally, just been looking at
the latest release in this area from Scotch
and found it quite viable and not much
different from the cleaners of this type
going under other names.

Of different styling, though still
contained within a cassette (C-zero) is the
remarkable device from American Allsop,
handled in the UK by Network. The take-
up spindle coupling from the deck operates
a cam within the cassette such that a little
non-abrasive pad rubs across the
replay/record head as the deck is running
in play mode. There are also non-abrasive
pads within the capstan and pressure roller
cutout of the cassette which cleans these
items at the same time. A small amount of



pressure is applied to the pads by internal
springing. Main disadvantage is that the
erase head is outside the cleaning action.
Neither is it possible to use the device with
certain three-head decks. The torque
required from the take-up spindle is not
very high but on one or two occasions |
found that the available torque from a deck
was barely sufficient to get the cam
working smoothly, especially after the
application of the dissolvent (isopropyl-
alcohol) supplied with the device.

However, in the vast majority of decks
the device functioned perfectly. One of the
decks which | was testing for this book was
found on first switch-on not to be working.
In fact, the output from my DL tape was
some 10dB down. The same applied to
both channels. Having the Allsop device at
hand at the time, | ran this in the deck for
less than a minute and to my astonishment
found that full DL output was restored.

| should, perhaps, again mention here
that the amount of tape coating that will be
likely to accumulate will to some extent
depend on the quality of tapes you use.
Some ‘cheapo’ tapes of obscure label have
been known to shed abnormal amounts of
oxide, which soon leads to head clogging.

That, then, leaves us with the problems
of magnetisation — or, at least, how to get
rid of it. Special mains demagnetisers are
available at hi-fi accessory shops. These
are equipped with an end probe where the
changing magnetic flux is developed, the
idea being to bring this up to the item to be
demagnetised and then gradually
draw it away to some distance before
switching off. If you switch off while the
field of the probe lies in the vicinity of the
item being demagnetised, you could be left
with even more residual magnetism than
you started with. '

Transistor-operated devices have also
been developed and marketed, but | have
not tested any of these. In all cases it is
important not to apply a too heavy erasing
flux as this could overheat the heads and
possibly damage them and/or their
windings. Also, of course, the recorder
should be switched off while the

degaussing, as it is sometimes called, is
happening.

A novel device, marketed by Ampex and
going under the name ‘220 Demagnetizer
and Head Cleaner’, is worthy of note. It is
built into an ordinary C-zero and in addition
to a cleaning tape, as already explained, it
also contains a cylindrical magnet which is
caused to rotate by the movement of the
tape from one spool to the other. As it
rotates so the magnetic field that emanates
in the direction of the heads in the deck
alternates. Now, the rotating magnet is
fixed to a lever within the cassette and the
lever is spring-loaded so that it is pressing
against the spool. When the cleaning tape
is rewound for action the magnet lies in the
closest position to the heads. When the
deck is put into play mode the tape rolls
and cleans the heads, the magnet rotates
and gives the changing field, and as the
tape winds on to the take-up spool so the
distance between the rotating magnet and
the heads increases, which reduces the
changing field strength as ‘discerned’ by
the heads. At the end of the cleaning tape
the field relative to the heads is at a
minimum and the cassette can then be
removed. Before reuse, of course, it must
be rewound to the start again.

It is incredibly difficult to measure
accurately the efficiency of head
degaussing. | have tried numerous tests
including measuring the noise and upper-
frequency response on a machine known
to be unmagnetised, then deliberately
magnetising the heads and measuring the
noise and upper-frequency response again,
and following this by corresponding tests
after using the particular demagnetising
device. | am sorry to say that none of these
tests has been very conclusive. There is
need to develop more sensitive test
methods. As these can be incredibly
expensive | am hoping to tie up with a
special ‘magnetics’ lab sometime in the
future to investigate more deeply the
subject of tape head magnetisation. | shall
keep you informed in my magazine
writings!

In the meantime, keep your heads clean!
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TECHNICALTALK

ou don’t need to understand any-

thing in this section to reap high
value information from this book! In fact, it
has been our aim to cut technicalities down
to a very bare minimum. However, please
do not think that we have skimped on lab
work. Each deck was put through a fairly
rigorous lab routine and auditioned in a hi-fi
system before we attempted putting words
to paper.

It is not possible to assess any technical
equipment, no matter how much is argued
to the contrary, without making technical
tests on it. At the conclusion of the project
| had an incredible amount of technical
information to sort through, | can assure
you.

The thing is how interested are you in all
this data, technical jargon and jumble of
figures? | have always wanted to write a
book of this kind without having to present
reams of figures in the ‘old fashioned’
form. My researches over the years have
revealed that very few readers of technical
reviews and books like this one study the
technical figures. They are much more
interested in conclusions. It would seem,
therefore, that such a lot is written and
effort expended to minimal effect.

| used a lab full of expensive test
equipment to bring my findings and
conclusions to you, and for the more tech-
nically orientated some of the prime results
of my tests are given in the review and
presented by easy to understand bar
graphs at the end of the book. The taller
the bar, the better the performance. These
are relative, one deck to another, so you
can form your own comparative
judgements. | have avoided tables and
unnecessary figures, using bar graphs,
ranking numbers and letters instead, so
you don’t need to be technical to
understand these.

However, for the technical of our clan |
would like to present some of the
technical things | explored. It would be
singularly unfair not to do so.

METERING

This is much more important on tape
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machines than many people appreciate.
Accurate and fast-responsive metering can
make all the difference in the world
between a good recording and a bad one.
At this point | would like to refer readers to
the ‘features’ section.

Using an accurate test tape | checked
calibration on the left and right channels
and have indicated the results in the
reviews, referred to Dolby level, which
corresponds to a recorded magnetic
flux close to 200nWb/m at 400Hz for
cassette decks. You wil see that VU
meters read around +3 and dB meters
around zero at this level.

Using a 1kHz steady tone | set the
recording level to zero dB or VU on the
meters and then activated a pulsing circuit
on the test instrument so that the tone was
switched on for 20ms (twenty-thousandths
of a second) and off for 480ms (0.48 of a
second) repetitively without alteration to
the level or amplitude of the tone burst
over its steady level, to see how far the
meters deflected on the bursts. Fast-
responding metering gives the same zero
dB or VU indication on the bursts as on the
steady tone. With slow metering, however,
the burst can be 10 or more VU or dB
points below the indication on steady
signall Just imagine by how much this is
going to over-record a tape on peaky
transients when the average level is set to
peak to meter zero or above! In the reviews
| have expressed the ‘goodness’ of
metering by a ‘bar graph’ ranking system.

SIGNAL/NOISE RATIOS
Dynamic range is the distance between the
noise floor and the maximum output to a
given distortion (3% in my case). Tape is
the prime producer of noise, the electronic
contribution of the deck being generally
much less. With a special C-zero (cassette
with no tape in it) | measured the replay
signal/noise ratio referred to Dolby level
(DL) with and without weighting, the latter
to assess the degree of mains power supply
‘ripple’ as distinct from "hiss’ noise.

| also measured the improvement to the
ratio obtained separately with 7Cus eq and



the noise reduction system. Theoretically,
with suitable weighting, the former should
give an enhancement of about 4dB and the
latter, when Dolby, 10dB. The results
against the technically possible were
assessed.

Toseeby how much the electronic noise
of the deck is likely to impair the off-tape
signal/noise ratio | also measured the ratio
using Scotch Master Il tape (a 70us oxide
of desirably low noise floor) using
CCIR/ARM weighting, which also takes
account of the noise, if any, produced on
the tape as the result of machine erasure
(and bias signal impurity). Obviously, the
off-tape signal/noise ratio cannot be any
greater than the deck’s replay signal/noise
ratio in 70us mode. To make any
appreciable difference to the off-tape
signal/noise ratio, however, the deck’s
electronic noise was found to have to come
within about 6dB of tape noise.

An example will help to illustrate this and
prove interesting. Say, for instance, the
deck’s electronics account for a
signal/noise ratio of 60dB, while the
intrinsic signal/noise ratio of the tape itself
is 54dB. In this case the electronics noise is
6dB below the tape noise, which would
impair the overall signal/noise ratio by only
1dB (almost within tape noise spreads),
producing a ratio of 53dB. With 10dB
difference the impairment is little more
than 0.4dB; but when there is no
difference, which would be extremely
unusual, the impairment is 3dB. In most
decks, therefore, the tape noise almost
completely masks the electronics noise. |
assessed the difference to discover the
impairment and ranked accordingly.

| should also mention that the overall
signal/noise ratio using the Scotch Master
Il tape took account of the recording noise
at line (suitably loaded) with the recording
level control half way advanced, so the
assessment is pretty exhaustive.
Microphone noise input and sensitivity
were judged by using a real mic.

DISTORTION
Distortion at 400Hz was measured at DL

using up-market Fe 120us and metal 70us
tapes whose distortion and LF MOL
characteristics were not unduly affected
within the bias range or set bias of the
decks. This made it possible to use
common test tapes in many instances,
thereby avoiding complicated variations
which would otherwise result from the use
of different tapes. Any departure from this
procedure or comment pertaining to the
results is given in the review. Distortion
was measured with the noise reduction
system active (Dolby being used when
there was a choice). VLF (40Hz) distortion
tests were experimented with, but |
concluded that the 400Hz results were
sufficient, the higher distortion at 40Hz
mostly resulting from the tape itself and not
the deck. HF distortion was not measured
as, again, this is much more a function of
the tape than the deck, information in the
former respect being contained in the tape
reviews.

LF MOL

Maximum output level to 3% 3rd-harmonic
distortion (MOL) was measured with the
same tapes as used for the DL distortion
tests. With a knowledge of the MOLs of
the tapes themselves at the operating bias
level, the results provide a valid indication
of whether the output is being limited by
head and/or electronics overload in
recording and replay modes (replay output
distortion was also measured separately at
10dB). Again, the tests were made with the
noise reduction system active, so
electronic overload here is also accounted
for. For example, Maxell MX (metal)
correctly biased can produce an LF MOL in
excess of 8dB in good decks, with no
dramatic shortfall when the bias is adjusted
up or down in level slightly relative to
‘optimum’. A result with this tape in any
deck of, say, 3dB would not be good!
Severe under-biasing would be detected
on the small-flux frequency response. If
this is not in evidence (significantly rising
treble), then the deck is limited in output
due to head saturation or other electronic
factors.
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The 40Hz MOL is commonly lower than
the 400Hz MOL owing mostly to tape
reasons, as mentioned under distortion,
and was not measured. Neither was the HF
MOL, which is also essentially a tape
function and brought out in the cassette
tape reviews themselves.

FREQUENCY RESPONSES

Where possible, common tapes were again
used for the overall responses, one for
12Cus oxide and another for 70us metal,
and sometimes also with a Class 2 tape
each with noise reduction off and on,
showing frequency integrity with the
particular tapes at —20dB recorded level.

My OdB reference for the frequency
responses and, indeed, most other tests,
was 200nWb/m at 400Hz (DL). Tape
sensitivity variations over the frequency
range 20Hz-20kHz are thus indicated by the
responses at 20dB below Dolby level. The
extreme upper-frequency ends show
filtering and/or head losses; also the
effective coercivity of the tapes used, while
reflecting the biasing conditions. Where
possible the responses were plotted with
the MPX filtering off.

The undulations at the lower-frequency
end stem from head pole piece dimension
ratios and are thus essentially a function of
the deck rather than the tape. They are
rarely audible, but | have down-ranked
slightly where they were particularly
severe.

Replay eq in 120us mode was assessed
for accuracy at middle frequencies using
special test tapes. Good replay eq accuracy
is important for the correct play of pre-
recorded cassettes and cassettes recorded
on different decks.

WOW AND FLUTTER AND SPEED
ACCURACY

WE&F was assessed with special tapes and
was based on DIN weighting. Overall W&F
can be expected to be higher, depending
on the goodness or otherwise of the
cassette mechanics. An accurate tape
gave the basis for speed accuracy. An error
more than 1% would be poor.
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SQUAREWAVE RESPONSES

Rarely do tape machine reviews show 1kHz
square-waves — probably to avoid
frightening the would be consumer! They
are certainly not good compared with the
results from amplifiers, for example; but as
they are used to help assess pickup
cartridges, | felt that their value in cassette
deck evaluation should be similar. They all
have a general ‘nature’, resulting from
group delay (phase distortion) evoked by
the eq filters. Nevertheless, some
machines are capable of better results than
others. Further improvement would call for
phase compensated filtering, which would
be fairly expensive if done properly, and
there is no overwhelming support
indicating that better squarewaves make
for better sound despite what the amplifier
people try to tell us! | have commented on
the results in the reviews. Tests were
mostly done with Maxell MX tape. Where it
was possible to switch off the MPX
filtering, the upper trace shows the result
with the filtering off and the lower trace
with it on (the latter sometimes with
Dolby). You will see that the MPX filtering
adds to the ‘rings’.

OTHER TESTS

The above refer to the primary tests. A
number of smaller tests were also
undertaken both in the lab and with each
deck connected to the hi-fi system. For
example, | assessed the background hum
and ‘hiss’ level from the speakers, checked
with  microphones and headphones,
checked the headphone output into 8
ohms and line interfacing to an amplifier,
measured fast spooling time, assessed
background noise resulting from
inadequate erasure, and so forth. Where
appropriate the results of these tests are
indicated in the reviews or reflected in the
rankings.



RANKINGS-MERIT & VALUE

T o keep in iine with the gradings
adopted in the Systems Digest,
book, | have also elected to use the
components of MERIT and VALUE.
However, for my evaluations of cassette
decks | found it necessary to extend the
scalesover ABCD Eformeritand 12345
for value where, again, A and 1 correspond
to the top rankings. Average ranking is
thus C3, while a deck boasting a ranking of
A1 would be quite outstanding.

The rankings are relative to my findings
of the particular test samples submitted.
Unfortunately, differences between
samples of the same make and model are
not unknown, and this applies particularly
to cassette decks where fairly small biasing
differences can have quite marked effects
on the overall results.

Please, therefore, look at the ranking as
a ‘rough guide’ and not as an immutable
scientific fact. There are quite a few
aspects of design and testing which are
less influenced by sample variations,
though, and these have been considered
particularly when making the evaluations.
Also, where it has been possible, | have
used common tapes (same samples in each
case) to help reduce the differences which
could stem from the test tapes themselves.
Merit
This reflects my assessment of the
technical results along with a ‘accuracy’ of
auditioning; also, on how well the deck
performs with metal tape, goodness of

metering, frequency response and eq
errors, W&F and so forth.
Value

This component of the ranking relates price
to the overall performance and the features
offered. However, the ranking here would
not necessarily be high just because a deck
is endowed with a multiplicity of features.
Their usefulness is considered as well as
their relationship to the net results.

In this way, therefore, there is bound to
be some connection between merit and
value, so the two components should be
viewed as a whole to start with, after which
the additional data provided will help you to
consider them separately if you wish.

| have also included the prices of the
decks, but these can only be regarded as
approximate (including the VAT rate
applicable at the time of writing), as they
can vary from place to place and from
source to source.

You will see that each review also
concludes with how the deck is biased in
Fe, Cr and metal modes in terms of tape
bias demands, metal performance and
metering. The former links directly to the
biasing code given in the cassette tape
reviews, while the latter two are assessed
by my five-point bar graph ranking system
(as also used in the cassette tape reviews).

merit value

EXCEPTIONAL I
VERY GOOD

c GOOD-AVERAGE

3
POOR 4
E BAD 5

CASSETTE DECK
BIAS REQUIREMENTS

TAPE BIAS CHARACTERISTICS

-

l
AVERAGE
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AIWAAD-L450 = £145

sing LED metering instead of VU meter movements, this model Aiwa is otherwise
U akin to the AD-M450, which may lab has already investigated and which proved to be
a desirable deck. It i1s a two-head front-loader with logic-centrolled tape transport, lights
showing the selection of pause, play and record. Like the SD-L50, two motors are utilised,
one for the tape drive capstan and the other for spooling which also lightens the load on the
main motor.

The loaded cassette can be seen clearly through a full-view cassette holder, but rear
illumination would have been a useful bonus. The metering, which Awia term ‘optical peak
display’, consists of two rows of twelve LEDs in three coloured segments calibrated from
—20to +10dB. Dolby reference level is scaled to around + 3dB

Recording level is adjusted by a friction-coupled dual-concentric knob, having left and
right channel sections, and the mics are engaged when the jack plugs are inserted into front
sockets, independently for each channel.

Bias and eq are selected simultaneoulsy by a three-position slider switch for tape classes
I, Iand IV, there being no specific position for Class Il tapes. Bias level for Class | tapes is
adjustable by a front control which is roughly indicated by a label for the bias requirements
of a number of tapes. Bias yield for Class Il and IV formulations is fixed, but as we have
seen from the tape section in this book it is the Class | formulations which can differ so
much in bias demand, the control thus being very useful.

There is also a switch for recording or replaying when the deck is operated by an external
timer. The same switch also has a position for replay repeat. Dolby 1s operated by another
slider switch which applies MPX filtering at the same time. A bright blue pushbutton allows
you to defeat the recording while the tape is still rolling, but the meters continue to read.

Amplifier interfacing is by rear ‘phono’ sockets, with DIN socket option brought in by a
switch. Also at the back is a mini-jack socket which can be connected to a species of Aiwa
record deck to secure synchronised recording.

Finish s ‘silvery’ overall with metal enclosure. Dimensions approximate 420 x 120 x 279
mm (W x H x D) and weight 5-2kg. Selling price is around £145.
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The verdict

Under audition it was thought that the general colouration was low. Good results were
obtained with metal, though there was a trace of stereo image wandering. Deep bass was a
shade on the weak side and there was slightly less ‘attack’ on transient-rich programme
material recorded from the master tape than | have detected on decks whose upper-
frequency extends to 20kHz. This was barely noticeable when recording from radio or

gramophone records.

Taking account of price, overall lab performance and listening experience my awards are
B for merit and 1 for value — a deck, | think, many people will like.
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Thefindings

Ihe deck operated quietly and responded
without problems or errors in terms of the logic
control. It was possible to alternate between
fast-spooling and replay modes directly.
Metering was not as fast as provided by some
peak-responding displays — 20ms bursts under-
reading by about 4dB — but it was certainly
significantly faster than provided by the VU
meters of the M450. The coloured LED segments
helped to retain a control on the levels.

Replay signal/noise ratio direct from the deck
was up with the highest of the decks in this
book, and the hum content was low. The Scotch
Master Il at 70us eq and with Dolby returned a
ratio as high as 66dB, which is towards the
ceiling of any deck with this tape

The UDXLI frequency response was plotted
with the bias set for the ‘flattest’ overall
response, which turned out to be a little less than
indicated on the fascia label. (Similar results but
with slightly improved HF obtained with UDXLII
and SA). Without Dolby you will see that the
—3dB point of UDXLI occurred around 14kHz.
Metal improved on this but, unhappily, with a
little upper-treble droop, but better with TDK
MA. Dolby integrity was fair, 1t being the MPX
filtering responsible for the earlier treble roll-off
with Dolby on.

LF performance was very acceptable at 0'5%

distortion and 6dB LF MOL with UDXLI and
0-7% and 5-5dB with MX., 120us replay eq could
have been a little better adjusted.

The squarewaves (lower with Dolby plus
MPX) show a substantial starting overshoot but
fewer and lower amplitude ‘rings’ than from
some models. A C90 fast-spooled in 102
seconds.
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AIWA AD-R500 £208

his metal-capable two-head front-loader is equipped with reversible tape transport

and position switching head operated by low-pressure buttons and logic, which
means that a recording or replay can be continued from side 1 to 2 without having to
remove the cassette from the deck to turn it over. There are three modes of operation
which are normal, reverse and continuous.

In normal mode it is possible to record or replay side 1 in the normal direction from left to
right or side 2 from right to left as selected by the appropriate play button — there being a
button for each direction. In reverse mode, after the tape has been recorded or replayed
on side 1, the deck automatically switches so that side 2 is then recorded or replayed with
the tape running in the reverse direction. At the end of side 2 the transport goes into
standby. In continuous mode, instead of the transport going into standby at the end of side
2, side 1is run through again . . . then side 2 again, side 1 and so on. However, when the
deck is set for recording the transport goes into standby, even in continuous mode, at the
end of side 2 which, of course, is perfectly logical since it prevents accidental recording of
new material in place of that which was recorded on side 1 at the start of the cycle.

The change from one side of the cassette to the other can be made to occur in less than a
second by operating a button labelled ‘quick reverse’. This is triggered by a photo-electric
device sensing the interface between the leader tape and the tape proper. The instructions
say that the changeover happens in 0-4 second (400ms). This can be useful when you
require the very least interruption between one side and the other side of a cassette, but to
take full advantage of it you need to record right at the start and right to the end of the tape
proper. If the ‘quick reverse’ button is not activated the changeovers will be more
protracted since then the cassette has to run to the end of the leader tape.

Bias and eq selection for Class | and |l tapes is automatic by virtue of the cassette
cutouts. For metal it is necessary merely to depress one switch, while a similar switch
activates Dolby noise reduction with MPX filtering. Indicator lights show when these
switches have been operated. Further indicator lights are present above the record and
pause transport buttons to show when these have been depressed.

Metering is by two VU meter movements scaled from —20 to +6 VU, with red at OVU
and above, and softly glowing. Dolby level lies at +3VU. The meters are slow-responding
but are complemented by three peak-responding LEDs at +4, +6 and + 10 dB, common to
both channels.

Amplifier interfacing is by ‘phono’ sockets at the rear with DIN socket option, the change
being made by a small rear slider switch. The mic channels are activated by plugging the
jack plugs, independently switched. There is also a rear socket for remote control interface.

The deck is good looking, having a ‘silver’ fascia and metal enclosure of ‘silver-grey’
finish. Dimensions approximate 450 x 122 x 287 mm (W x H x D) and weight 6-1kg. Selling
price is expected to be around £208.




TAPE CLASS

The verdict

The piece de résistance of this deck is undoubtedly its auto-reversing feature. Recording
and replaying with the quick reverse mode operated you can almost always guarantee to
achieve virtually 1% hours uninterrupted running time with a C90 cassette which, of
course, is longer than you can get on one side of a C120 (if you are brave enough to use
one) with a conventional deck. The feature will thus be of significant interest to recordists

of protracted classical music.

If fell short on some technical aspects but not all these influenced the auditioning. The
excellence of the quick reverse mode is certainly worthy of merit, and my overall award for
this would have been higher had metal performed better and the metering more towards my

liking. | thus award B for merit and 3 for value.
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Thefindings

In the lab the deck gave a mixed exhibition.
Signal/noise ratios were a little lower than have
been measured and the hum content was a trifle
higher — though inaudible under normal
audition. Neither was the machine highly
encouraging with metal brews. LF performance
with Class | tapes was excellent, though, with
distortion down at 0'65% and MOL as high as
6-5dB, which shamed the metal results of 1:3%
distortion and 3.5dB MOL (but Metafine tape
gave slightly improved results). Distortion on the
signal direct from ‘monitor’ (machine recording)
at 10dB output was a magnitude lower than the
distortion from tape at OdB output, so no trouble
there. However, it was noticed that the
distortion, generally, tended to decay slowly as
the output was reduced — there being a sort of
hysteresis effect.

The pen-chart reveals acceptable small-flux
frequency resposes but with the top end of metal
rolling off somewhat. Tapes of higher bias
demand were not so bad. Dolby integrity was
good in all cases.

WE&F was down to 0:07% in one direction but
a little higher in the other — up to about 0-1%
(replay only). Speed error was very small, and a
C90 fast spooled in 97 seconds flat. Metal erased

1kHz, and

floor at
headphone vyield was OK for low impedance

to well below noise
‘phones. The VU meters were slow, under-
reading 20ms bursts by 12dB, but the peak LEDs
came to the rescue though were limited in range.
It would have been better had more lower-level
flashing LEDs been fitted. Dolby level was scaled
at +3VU.

The oscillogram shows reasonable
squarewaves, again the result with Dolby plus
MPX (lower trace) being the best.

Set for auditioning, | was very impressed by
the cassette side auto-change. Discontinuity of
music was barely noticeable in quick reverse
mode. (400ms is not a badly disturbing ‘drop-
out’). It was found, though, that not all- tapes
triggered the photo-electric device — but most
did. This is one of the best auto-reversing decks |
have come across.

There were
auditioning.

Mid-range was thought to be a little ‘'muffled’
and bass unduly emphasised Degrees of
sibilance were alsc heard on certain programme
material. Stereo imagery was fairly stable but
some disembodiment of the stereo scene was
detected.

mixed feelings about the
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KAl CS-Fli £104

T his model uses a Sendust head rather than the Super GX head of the GX-F35; but is

that much less expensive. Nevertheless, it has two motors and is an attractive and
substantial looking deck. Enclosure is grey-finished metal and the fascia of a silvery’-
finished metal. The rear is hardboard. Logic looks after the tape control, the buttons being
soft to the touch. Those for pause and record light when activated.

The loaded cassette is fully visible through a window on the cassette holder, and rear
illumination makes it possible to see what is happening to the tape.

Metering is by LED bars with DL corresponding to +3dB. Response is to VU speed (not
peak) and the scaling is from —20 to + 6. A single switch has positions for Class |, Il and IV
tapes biasing and eq being set simultaneously, there being no specific position for Class Il
Fe Cr formulations. The instructions merely state that ‘when playing FeCr tapes setto Cror
metal position’!

Recording level is set by a large dual-concentric friction-coupled knob. Amplifier
interfacing is by way of rear ‘phono’ sockets but with DIN option, the changeover by a
switch. Each mic channel is activated by insertion of the appropriate jack plug (standard
jack sockets for mics and ‘phones at the front). A three-position switch operates Dolby with
or without MPX filtering, and there is a switch for starting the deck for record or replay by
an external timer.

Dimensions approximate 440x 118 x 285 mm (W xH x D) and weight 6-:8kg. Price is
around £104.
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The verdict

Although this deck would not suit the more critical audiophile, it has some good points and
is attractively priced. However, | found it necessary to restrict the merit mark because of
the bad low-frequency undulations, the unnecessarily slow metering and the auditioning
impressions. Accountwas also taken of the slow tape speed. Accordingly, my judgement is
D for merit and 2 for value.
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The findings

As with the GX-F35, the deck was set up in the
factory with Maxell UD Class |, TDK SA Class Il
and TDK MA Class IV tapes, so these were
adopted for some of the tests. The pen-chart
shows some rather nasty low-frequency
undulations and rather a lot of bass lift. Treble,
too, tended to start rolling off a little early, but
SA gave a flatter HF end. 120us replay eq (using
my particular test tape) was almost 2dB down at
6-3kHz and 0-8dB up at 125Hz, which seems to
follow the trend of the overall responses.

Signal/noise ratios were good with 66-56dB
being possible with the Scotch Master Il at 70us
eq and with Dolby. Ripple content was low. LF
performance was quite respectable for the price
of the deck, UD returning 0°9% distortion and
4dB MOL and MA 0'9% and 55dB (ref.DL)
Better results were obtained with UDXLI at LF,
at least.

Wow and flutter was veering towards 0:12%
(DIN) and the tape was running 1:6% slow,
which is bad and should encourage Akai to
tighten quality control. A C90 rewound in 122
seconds. Headphone delivery was more suitable
for medium/high impedance ‘phones rather than
very low impedance ones. The squarewaves
show quite respectable results, the starting over-
shoot and ‘ring’ amplitude being lower with
Dolby and MPX active (lower trace)

Under audition colouration was detected with
some upper-treble "tizzle’. Bass was considered
‘fluffy” and less well defined than from the GX-
F35. Stereo imagery was not too steady, and
careful control of recording level was required to
avoid the effects of high-frequency
compression. The metering was reading some
15dB down on 20ms bursts, which is a lot, so the
electronics of the metering could be quickened
to advantage. The slow tape speed could be
heard by critical listeners of pre-recorded
cassettes. Metal tape gave an advantage at

upper-treble, but most people would find that
UD or UDXLI was equal to the deck’s potential.

No trouble was experienced with mic
interfacing, the gain being high and the noise
low, and the fixed replay output interfaced okay
to the testamplifier.
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AKAI GX-F35 £148

his very recent Akai deck is competitively-priced in terms of features and

performance, as you will see. It is a two-head front-loader incorporating a new type
of glass and crystal ferrite head, which Akai call ‘Super GX'. This is said to offer several
advantages over its predecessor, the ‘GX’' head, and from the technical data that | have
delved through this would appear to be the case.

Metering is by a two-bar fluorescent display which can be changed by a button to VU or
peak characteristics. Scaling is from —20 to +8 dB with Dolby reference level residing at
+3VU in VU mode and —3dB in peak mode. To help with the reading the last few elements
of the bars are held for a few seconds before being updated by the following signal. There is
a version which uses VU meters and without the 'music search system’ of the GX-F35,
which is called GX-F25.

Cassette holder is a full-view type and rear illuminated, opening smoothly when the reject
button is depressed. Encasement is grey-finished metal and the fascia ‘brushed aluminium’,
but the rear is a hardboard material rather than metal. Like most of the other decks, a two-
core mains cable is used with double-insulation in the deck.

Tape transport is logic-controlled and operated by ‘soft-touch’ transparent buttons, most
of which glow a particular colour when activated. An interesting feature is ‘auto mute’,
whose button flashes on and off for several seconds after being depressed. At the end of
this time the play button flashes which signifies that the deck has entered pause mode and
that to re-commence the recording the play button has to be depressed. This feature is
used to apply deliberate pauses during a recording so that the tape will work the ‘instant
programme searching system’ (IPSS)

When a switch is set to IPSS an electronic digital d|splay shows zero. By operating a
button it is then possible to programme the system to the pause number along the tape
preceding the recorded section it is required to listen to. When this is done it is just the
matter of activating the fast-spooling in the appropriate direction so when that particular
pause is detected the deck goes automatically into play mode!

The switch earlier mentioned also has positions for memory stop (the tape stopping when
the ordinary mechanical tape counter passes zero), memory play (auto-replay occurring
when counter zero is reached during fast-spooling), auto-stop (the tape automatically
rewinding when finished and then stopping) and auto-play (instead of stopping at the end
of a rewind the tape is replayed again).

There is also a timer start switch for record and replay and, of course, Dolby with or
without MPX filtering. Recording level is set by a large dual-concentric knob, while a
smaller knob sets the replay level (also headphone level). Changeover from line to mic
occurs when a mic is plugged in the front jack socket, the two channels operating
independently. Amplifier interfacing is by ‘phono’ sockets with DIN option by a changeover
switch.

Dimensions approximate 440 x 118 x 285 mm (W x H x D) and weight 6.9kg. Well, how
much is this little box of electronics? The price that | was given was a modest £147.93.
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The verdict

Excluding the last reservation noted, | would rate this deck highly (but Akai must look at
their quality control). For the price it represents very good value, especially when linked to
the features offered and the general lab and auditioning performance. Discounting the
lower performance left channel, therefore, and marking as though the maladjustment did

not exist, | award A for meritand 1 for value.
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Thefindings

The operating instructions contain a list of
recommended tape, including UDXLI, so this
tape was used along with MX. The two lower
curves in the penchart show that the results were
not particularly impressive. The setting-up Class
| tape was Maxell UD, so it is possible that the
small-flux frequency response would improve
with this. Also it was noted that the setting-up
reference was TDK MA, so a metal plot of this
was also done (top curve). You will see that the
frequency response with this was excellent with
extremely good Dolby integrity; but some of the
other measured parameters were less good than
MX! You can’t have it all ways, it seems. TDK
SA, the Class Il reference, gave a better upper
treble than UDXLI.

Signal/noise ratios were very good, the
Master Il at 70us with Dolby returning 66-5dB,
with very little ripple content. LF performance
with UDXLI was towards the top of the line with
0-45% distortion and 6dB MOL ref. DL. MX
was a shade down from this and more so with
MA. 120us replay eq was satisfactory and W&F
down with the lowest at 0006% with —0'4%
speed error.

Headphone delivery was suitable for most
medium/high impedance ‘phones, but low
impedances ones were a trifle short of voltage.
Metering was a little confused by the delayed
elements, and the 6dB change in effective
sensitivity between VU and peak modes seemed
to be a shade out of keeping with the

requirements, but there was no under-reading in
peak mode. No trouble was experienced with
interfacing the test mics, and hum and noise was
low. The squarewaves indicate a better
performance with Dolby plus MPX (lower trace)
than without Dolby. A C90 rewound in 108
seconds flat.

Motor noise was low and overall colouration
small. Indeed, with TDK MA metal extremely
good recordings were produced, though we did
detect a trace of sibilance, but not serious.
Stereo imagery was fairly firm and bass end
‘clean’, with good portrayal of low-level
ambience. Unfortunately, the left channel of the
deck was not working as well as the right one.
Dolby levels between record/replay were
maladjusted. Clearly this was not a design
aberration, but one of setting up.
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ALPAGE AL-50 £160

his is a new name in the UK cassette deck arena. The decks are made in Japan by a

reputable factory and distributed in the UK by Shure Electronics Ltd, the well-known
pickup cartridge people. There are going to be several models in the range but that which
was made available for this book falls around the middle of the price scale.

It is a two-head front-loader with logic tape transport control. The cassette holder is
essentially the full-view windowed-type but lacks rear illumination. Recording level is
handled by two knobs with surround markings for the leftand right channels. Replay output
is fixed at a convenient amplifer interfacing level. Changeover from line to mic input is
accomplished by a front button, and for amplifier connection there are rear ‘phono’ sockets
along with a DIN socket. Standard % in jack sockets at the front accept left and right mics
and headphones.

Fascia is of the common ‘brushed aluminium’ appearance but with rather sharp and
jutting corners. Enclosure is metal of ‘silvery’ finish. Metering is by a true peak-responding
fluorescent-type display calibrated from —20 to +5 dB with an extension to +8dB in
metal mode. Selection of bias and eq simultaneously for Class |, Il and IV tapes is by a
three-position rotary switch. Dolby with or without MPX filter is selected by a similar
switch. Press-switches are present for auto-rewind (replay starting at the conclusion of a
fast-rewind) and auto-replay (the cassette fast-spooling back at the end of replay). By
operating both switches it is possible to achieve the continuous replay of a recorded
cassette either till the cows come home or until the tape or deck gives up its ghost!

There is also a button allied to the tape transport buttons which provides recording mute.
Indicator lights show when the deck is playing, in record mode and in pause mode.

Dimensions approximate 435 x 116 x 254 mm (W x H x D) and weight 5-1kg. The deck is
expected to sell around £160.
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The verdict

Had it been possible to achieve the full LF potential of metal formulations, and had the
sample had better tape/head intimacy, my award would have been higher for merit.
However, the deck does have a good signal/noise ratio and excellent metering so as it
stands | award C for merit and 2 for value.
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Thefindings
Although the instructions contain a list of
different tapes it is obvious that not all these can
work properly with the deck. Tests were made in
an endeavour to discover suitable tapes, and it
was eventually decided to use UDXLI for Class I,
Scotch Metafine for Class IV and UDXLII for
Class Il. Scotch Metafine gave a better LF MOL
and lower distortion than Maxell MX, but the
upper-frequency response with MX was better.

The pen-chart shows that quite good plots
were obtained with both UDXLI and UDXLII with
minimal Dolby tracking error at —20dB recorded
level, anyway. The slight treble lift with UDXLII
could be desirable for some applications, but for
a 'flatter’ treble result a tape veering between the
(0) and (—1) bias points could be chosen.
Metafine shows some treble roll-off, as already
noted, but the terminal HF response was higher
than with UDXLI. The responses also show
some tape/head intimacy variations, which were
noted on other tests.

Mid-spectrum 120us replay eq was
satisfactory, showing (with the test tape used) a
little 125Hz boost. Distortion in record ‘monitor’
mode was low at +10dB output. Overall with
UDXLI it was 0°6% and with Metafine 1-1%. LF
MOLs were 6dB and 4-5dB respectively. At HF,
of course, the metal was better than the oxides.
Here, again, is another deck where at LF,
anyway, UDXLI out-performs metal.

| was pleased with the replay signal/noise ratio
and the full improvements at 70us and with
Dolby. Overall signal/noise ratio with Scotch
Master Il was also high, indicating good purity of
the bias/erase signal amongst other things.

W&F was also good at 0-08%, the speed error
averaging around —02% down to zero,
depending on tape position in the cassette. A
-C90 fast-spooled in 130 seconds (fairly swift).

Headphone delivery would drive low
impedance ‘phones, albeit at lowish volume, the
nterface being better for medium/high
impedance ones. Metering was very good, there

peing no under-reading at all on 20ms bursts.
Dolby level corresponded to 0dB.

The squarewaves show the usual starting
over-shoot and following ‘rings’, the Dolby plus
MPX filter result (lower trace) being less good
than the Dolby/filter ‘off’ result with this deck.

Under audition mains ripple components were
not obtrusive, frequency response sounded
‘'smooth’ and bass quite healthy and firm. Upper-
treble and transients came out well with metal
tape, but low-frequency compresion on deep
organ music was evidenced with Maxell MX at
highish recording level. Wandering of the stereo
image was also heard, both with and without
Dolby, it being felt that the tape was not riding
past the head as well as it could, but the degree
of the effect tended to change with different
cassettes.

No trouble was experienced with mic
interfacing using the Audio Technica test mics.
Hum was low and the headroom was about 3dB
below 40dB which is not untypical of decks in
this category; not good enough for professional
applications but often suitable for domestic
ones.
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AUREX PG D12 £200

his very neat little deck is from the Aurex range of micro-components. It is a

development of the well-reviewed PC-D10 and is equipped with soft-touch buttons
instead of mechanical press-keys for tape control. The cassette is loaded straight into the
front (with rear illumination) between two protruding upper and lower sections, the latter
carrying arow of rubberised buttons for transport control which at first sight seem to be too
small for viability yet which work perfectly.

The heads and drive components are readily accessible for cleaning, and to minimise the
ingress of dust when the deck lies inactive a clip-over plastic cover is provided. The cassette
is 'locked’ into position when the transport is operated for replay or record. The pause
button seconds as record mute — you hold it down for mute and press it down and release
it for pause, another press then defeating pause. All transport buttons with the exception of
‘stop’ are equipped with small indicator lights.

A four-position rotary switch sets the bias and eq simultaneously for all classes of cassette
tape but there is no user-adjustable bias control. A matching control selects Dolby which
can be used with or without MPX filtering. A smaller control provides memory rewind in
conjunction with a three-digit mechanical tape counter, and a further control matching this
one at the other side of the fascia gives you external timer start for record or replay. In the
latter position the tape automatically rewinds when it has finished playing.

A small dual-concentric control adjusts the recording levels with friction-coupling
between the left and rightchannels. Replay outputis fixed at a convenient interfacing level.
Left and right standard mic jack sockets are located at the back along with ‘phono’ line
sockets. When a mic is plugged in the corresponding channel line circuit is disconnected.
Although there is a rear DIN socket this is not for signal coupling but for connecting to an
optional remote control unit.

By using the timer switch and memory switch together it is possible to achieve auto-play,
auto-rewind (already mentioned) and counter-repeat.

Metering is by two rows of lights, called ‘bar optical meter’by Aurex, and is calibrated
from —20to +7dB.

Dimensions approximate 257 x 106 x 214 mm (W x H x D) and weight 3-:8kg. Price works
out around £200.

The verdict

The smallness of the deck and neatness of design certainly deserve some acclaim. but the
overall results were diminished by the poor small-flux frequency responses and the only
moderate metal performance. It is a pleasant little machine that will be liked, and my award
is C for merit and 4 for value.
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Thefindings
A short list of ‘recommended tapes’ is supplied
with the deck, including UDXLI Class | and
Scotch Metafine Class IV which were used for
the tests. You will see from the pen-chart that
both of these tapes suffered from rather
premature upper-treble roll-off with some lack of
Dolby integrity, especially at the top end. These,
of course, are 'high-energy’ tapes, so tapes of
even lower coercivity would suffer from more
droop. Owing to this finding it was rather
difficult to establish a bias reference for the deck.
Anyway, | would say that it would be imprudent
to use a tape with a bias reference below my (0).
The list just mentioned also includes BASF
Super LHI. This tape was tried but the upper-
frequency roll-off was still present. Maxell
UDXLIS was about 1dB down at 10kHz, so it
would seem that the sample was definitely over-
biased! The other channel, though, was slightly
better, it being the worst channel shown. Class Il
tapes, such as UDXLII, showed some HF
improvements.

The metering was fast-responsive, there being
literally no under-reading of 20ms bursts, but the
scale calibrations were not easy to read
accurately. The left and right sections were a
little imbalanced at DL f(a little above 0dB on the
scale).

The noise floor of the deck was impressive, my
instruments showing around 66dB signal/noise
ratio with the Master Il at 70us and Dolby on.
UDXLI LF performance was good, too, with no
more than 0:4% distortion and 7dB MOL at
400Hz. Metal performance was less good with
the distortion at 0-8% and the MOL 5dB.

Mid-spectrum 120us eq was acceptable, but
the W&F was mildly high at 0-09% which varied
when the cassette was moved. Speed error was
only 0-3% fast.

Headphone vyield was more suitable for
high/medium impedance ‘phones, the DL
output being down to 70mV across 8 ohms. A
C90 rewound in 102 seconds.

The squarewave shows initial overshoot and
‘rings’ which are modified with Dolby and MPX
filtering on (lower trace).

Under audition using top-grade programme
material the best results were achieved with
UDXLIS and MX, the latter showing hardly any
improvement over the former. With lower
coercivity tapes the edge was knocked off the
treble with a reduction in music ‘attack’.
Background noise was remarkably low, though,
and the metering facilitated good recording
levels. Some wandering of the stereo image was
heard, and there was mild mid spectrum
colouration. A very slight whine could be heard
from the motor. No problems were encountered
with mic interfacing.
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BICTI £163

his is a good looking deck with its dark, wood-veneered case and black fascia carry-

ing white print. It is a two-head front-loader which gives you the option either of
running at the normal 4.75cm/s cassette speed or gcbbling up your tapes twice as quickly
at9.5cm/s. You certainly gain in overall performance at the higher speed, as you will see.

Tape transport functions are operated by mechanically-linked press keys, and the see-
through cassette holder opens smoothly with a trace of buzz when the eject key is
depressed. Most of the other operations are handled by lever switches.

The deck is not designed for metal tape, which might seem a pity, but virtual metal
results can be obtained from oxides at the higher speed. There are separate switches for
bias and eq selection, the latter having just two positions labelled 120 and 70us. The bias
switch has three positions — high, normal and low. The high position sets the bias to the 70
us oxide requirement, while the normal and low positions provide two levels of biasing for
120us oxides. Bias level at the normal position refers almost exactly to my (O) bias
reference, while the level at low is around (— 1), but not { —2), of my bias coding.

The back of the cassette compartment is illuminated so you can see how the tape is
running, and for metering there are two meter movements calibrated in dB from —20 to
+5, also illuminated, and indicated as peak. Recording level is adjusted by a two-section
control knob, the two sections for left and right channels linked by friction. There is no
replay level control nor mic mixing facilities. However, standard jack sockets are present at
the front for left and right microphones, the changeover to mic being accomplished by a
press-switch. The three-digit mechanical tape counter is not complemented by a memory
rewind switch.

The front also carries a standard jack for headphones, and the amplifier interfaces are by
phono sockets at the rear. There is no DIN socket.

Dimensions approximate 394 x 152 x 236 mm (W x H x D) and weight 5.3kg. Price has
been reduced to £162.95

The verdict

Certainly an interesting deck but at the original price (it is understood that by the time this
review gets into print the price will be reduced) and judged essentially on the 4-75cm/s
performance | cannot get very excited about value-for-money. Account must obviously be
taken ot the 9.5cm/s speed pertormance, but weighting for this was not all that easy, since
account must also be taken of the halved playing time. | feel that quite a few people would
rather opt for a metal deck running at normal speed. Anyway, at the new price | would
place itas B formeritand 2 for value.

58



3

CLASS

"

d [sus

izl | 1]
1 | |
_]._\ || uoxct 20us D
o] — e -
bias | | i ] 1
U ICET Lo
NI o5ams

e !

| [

0 _Hz 100 _k
Thefindings

Fe bias setting of the deck at normal bias
corresponded to my (O) reference, but you can
use tapes of (—1) bias demand successfully by
switching to low bias. Cr Bias setting was also
close to by (0) reference for Class Il tapes, so
tape compatibility will not be a problem. There is
no specific setting for FeCr bias, but the separate
bias and eq switching provides scope for
experimentation.

Meter calibration was accurate on both
channels, or reasonably so, with DL
corresponding to +3VU, but the movements
failed to reach their target on 20ms bursts, being
4 to 5 dB short. Weighted replay signal/noise
ratio was OK, but unweighted the noise carried a
fair amount of low-frequency (emphasised by
bass lift). Expected noise improvements were
obtained at 70us eq and Dolby, however. There
was certainly no significant signal/noise ratio
shortfall overall using the 70us Scotch Master I,
so the electronic noise is mostly masked by the
tape noise proper.

DL distortion with UDXLI was 0.6% at 400Hz
and the corresponding MOL 6dB at 4.75cm/s
Replay frequency response showed substantial
low-bass lift and the 120us eq was up by 1dB at
125 and 6.3kHz relative to 1kHz. Because there is
no metal position | plotted the UDXLI frequency
response overall at both speeds, the graphs
showing some lack of Dolby integrity but a
remarkably extended upper treble at 9.5cm/s
with Dolby off. Note the bass boost, especially at
9.5cm/s.

Wow and flutter was 0.09% and speed error a
mere +0.2%. The deck favours medium/high
impedance ‘phones better than low impedance
ones. Respooling was very quick at 72s for a C90
cassette. | have shown squarewave performance
at both speeds, the lower trace at 9.5cm/s being
very acceptable for a cassette deck.

Most measurements improved at the higher
speed, the HF MOL of Class Il tape then being
close to metal. The use of C120s is not

recommended, so you are stuck for playing time
at the higher speed. | was annoyed by slight
motor whirl and found it necessary to rank-down
a little due to this.

Auditioning at 9.75cm/s with good tapes and
suitable recording levels provoked very
favourable reaction; but some listeners
commented on bass lift and a sort of low-level
background rumble. This was only apparent at
high replay level and was slightly above the
general hiss level from my IMFs. The enhanced
high-frequency head-room was apparent at
9.6bcm/s, the results in this respect being
comparable to some machines operating with
metal tape.Performance at normal speed was
judged to be no better than average.
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B&O1700 £169

his is a sleek deck of characteristic Bang and Olufsen styling. It is one of the few

machines now around with top-loading. The top panel, where it all happens, is
slightly sloping downwards towards the front, and it is mostly black but is tamed somewhat
by aluminium exposed edges front and back. Tape transport is worked by piano-type
mechanical press keys which are of moderate throw and (some) veering towards the stiff
side. Similar keys are also used for mains on/off, Dolby selection, metal tape selection and
‘memo’ (eg, memory rewind at tape counter zero).

Bias and eq switching for Class | and Class Il tapes happens automatically by the ‘coding’
cutout along the back edge of a cassette, so you have no switching to bother with when
using these tapes. For metal, however, one needs to depress the metal tape key to increase
the bias sufficiently for Class IV tape.

Recording level is set by a special control which slides up and down in an aperture against
numbers O to 8 printed in white on the black panel. This controls both left and right
channels together, while for channel balancing you have a separate slider control which is
exposed, along with the mic socket, by sliding open a small cover which matches the
sliding level control at the opposite side of the panel.

The deck is certainly sparse on features compared with the average Oriental model, but
this would not be a hardship if the requirement is for a deck of the least complication and
easy touse. There is a three-digit mechanical tape counter which, as already noted, can be
linked to memory rewind. The counter is zeroed by depressing a fairly large key in which it
(the counter) is mounted. A small window at the top of the cassette holder allows you to
see the windowed part of the loaded cassette and the tape therein against a ‘silvered’
backing, but there is no rear illumination although the tape counter is illuminated. The
cassette holder rises under mechanical check when the ejectkey is depressed.

Indicators light to signify when you are recording and have switched to ‘metal’. Metering
is by two rows of glowing elements, there being ten in each row calibrated from —16 to
+3dB. DL is scaled at 0dB and the elements above this are red-glowing. When the
‘metal’ key is depressed DL occurs at — 1dB. The instructions refer to the metering as ‘peak
programme’.

The machine is not equipped with any source monitoring at all. There is no headphone
socket and only a solitary DIN socket for amplifier interfacing. A DIN socket is also used for
microphone.

Top panel measures about 400 x 240mm while maximum height from the shelf on which
the deck is stood is about 100mm. It should be noted that the 1700 is coloured to match the
Beomaster 1700 receiver. Model 1600 is identical except for the cabinet colour which is
geared to the Beomaster 1600. The deck sells for around £169.
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The verdict

D 3

This is a deck which is simple to operate and devoid of those trappings which not all people
require or crave for. It is designed essentially to link into a DIN-orientated system.

Metal tape performance can only be regarded as moderate on a relative basis, and the
deck cannot do full justice to the latest high-energy Class | formulations. Neither can the
metering be classed as particularly good. Lack of source monitoring while recording may
not be all that important to some users, however. Construction was considered good.
Taking account of all things, then my award is D for merit and 3 for value.
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Thefindings

One problem with the lab measurements
was the lack of source monitoring while
recording. Different techniques thus had to be
adopted to achieve the comparative measure-
ments. One of the first things discovered was
that the Class | tape bias was adjusted close to
the DIN standard rather than the Japanese
standard, which means (sadly) that the latest
high-energy Class 1 tapes cannot be used in the
deck without a significantrise in upper treble.

You will see in the pen-chart that high-energy
Class | Maxell UDXLI penned a response with a
steady upward rise from about 1kHz and that the
Dolby integrity at the —20dB recorded level was
in error. Several lower-bias tapes were tried and
one of the best for the deck was BASF LH
whose response is also shown. Dolby integrity
with this was good. Maxell UDXLII (Class Il tape)
also exhibited rising upper-treble and poor Dolby
integrity. Dolby integrity with metal MX was
better but | wasn't encouraged by the 5dB peak
at 14kHz.

Replay eq at 120us mid-spectrum was fairly
good, depending on the test tape (the BASF test
tape gave the flattest response). LF performance
with UDXLI was fair at 0:7% distortion and
4:5dB  MOL; but with BASF LH it was
significantly poorer. Thus it seems you can either
use a high-energy Class | tape and achieve fair LF
and rising treble or a lower-energy formulation
and achieve a ‘flattish’ response but poor LF
performance! | couldn’t help thinking that B&O

could obtain better results from both the ‘low’
and ‘normal’ bias Class | tapes by incorporating a
separate low/normal Class | bias switch.

The metering was found to have a rising
response with frequency, and although stated to
be ’'peak programme’ there was about 3dB
under-reading on 20ms bursts. Since the scaling
only goes down to —16dB low-leve! signals are
not indicated.

Signal/noise ratios were perfectly acceptable,
replay measuring 59dB, with the usual 70us and
Dolby improvements, and Master Il (70us) with
Dolby giving 65.5dB. The mains ripple content
seemed a shade on the high side but it was not
particularly discernible under audition. W&F was
0.08% (replay only) and speed error — 0.4%

The squarewaves show quite significant rings
(lower trace with Dolby), which are undoubtedly
encouraged by the rising-treble of metal tape
and, possibly, by the degree of record pre-
emphasis employed.

Under audition the bass response was on the
‘weak’ and ‘fluffy’ side. Depending on tape,
some string and piano music tended to be a little
‘cutting’.  Mild response colouration was
detected, but stereo imagery was not bad.
Provided the recording level was kept below the
red elements BASF LH gave quite fair results on
most music, but the majority of the metals
seemed to to have an unnatural ‘sting’.
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BOOTSB200 £159

arketed by Boots and made by Awia the B200 is a two-head front-loader without a

metal position. It is Boots' belief that metal tape remains unattractive to the average
user because of its relatively high price and because of the problems associated with
biasing, head and circuitry, allied with optimised performance within the price range, it
being the company’s philosophy that, unless it can be accomplished properly at the target
price, then it is best avoided

There are two three-position tape selector switches, though, one for bias and the other
for eq, for tape Classes |, Il and Ill. Moreover, there is a user-adjustable fine bias control
applicable to Class 1 tapes, which makes the deck compatible with virtually all 120us oxides
except, perhaps, those whose bias demand lies below my (—2) value and would thus not
be regarded as a viable proposition by the average music lover anyway. A small scale round
the control gives an idea of the settings for a number of popular Class | formulations.

Tape transport is operated by moderate-throw, but not difficult to depress, piano-type
keys, and in replay mode it is possible to fast-spool in either direction to achieve cue or
review — a decent audible signal then emanating from the speakers. Since the keys latch
down, 1t I1s possible to obtain timed starts (by way of an external timer) or recording or
replay.

The cassette compartment is rear illuminated and the holder opens smoothly and silently
The front 1s windowed, and can be removed for head, capstan and pinch-wheel cleaning. A
large dual-concentric, friction-coupled knob sets the recording level and there is a smaller
replay level control, but this does not adjust the headphone volume

A good feature Is the bar-graph metering which can be switched by a button for peak- or
VU-responding. This is brightly glowing, as the calibration numbers from —20 to +7 dB.
Dolby level is scaled at +3dB and the scale and indicator colour changes after 0dB. Press-
switches operate Dolby with MPX and record mute (a bright blue button). Indicator lights
show when Dolby and Peak metering are engaged

~mplifier interface is by rear ‘phono’ sockets (no DIN) and standard %in jack sockets
accommodate headphones and left and right mics, the appropriate line input being
disengaged when the corresponding channel mic jack Is inserted.

Fascia s brushed aluminium and the enclosure of dark-finished metal. Dimensions
approximate 420 x 145 x 330mm (W x H x D) and the price £159.

62



Wl
1= M m Au F:_,,
3 8 P

The verdict

C 3

This is one of the few decks in this book without a metal tape position, but | am inclined to
agree with Boots that metal is best avoided unless it can be done adequately at the deck
selling price. However, the deck is presented in competition with others which can work
with metal quite well in the same price range. The non-metal BIC T1 can give virtual metal
performance at double tape speed. As a single-speed non-metal deck, therefore, its award
for merit must obviously be somewhat reduced. There were one or two points of criticism,
but even so my judgement is still C for merit and 3 for value. A deck which would suit those
people who are not craving for metal or logic-controlled tape transport.
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Thefindings
The bar-graph metering worked nicely with
virtually no under-reading of 20ms bursts in peak
mode and only 5dB under-reading in VU mode. It
was also found useful to be able to adjust the
Class | bias, although some experimentation (see
the articles at the start of this book) would be
necessary to locate the best position.

The pen-chart shows some acceptable small-
flux frequency responses with minimal Dolby
error. Since there is no metal position on the
deck; | elected to plot two Class | tapes
(including the UDXLI), along with the Class |
UDXLII and a Class Ill Sony. The waves on the
latter response are due to the tape, not the deck.
The two Class | tapes gave good LF
performance, the UDXLI with around 0:5%
distortion and 6dB MOL. With the Class Il and Il
tapes the distortion was higher and the MOLs
lower. Monitor mode distortion was very low
indeed and | could detect no head saturation
problems.

Signal/noise ratios were also very good, the
Scotch Master I (70us) returning 66 5dB with
Dolby. W & F was a trifle higher than | have
measured, at 0'1% replay only, and the speed
was 0'7% slow, but a C90 fast-spooled in 80
seconds. Class Il erase was well below noise
floor at TkHz and the headphone yield was 96mV
across 8 ohms. The oscillogram shows the usual
‘rings’ (lower trace with Dolby plus MPX), these

tests with UDXLII.

No problems with amplifier or microphone
interfacing, but the mic overload margin could
have been wider.

Under audition the deck gave some impressive
sounds using UDXLI and UDXLII, the latter
found better for music of high overtone and
upper-treble urge, but the former playing better
on deep organ music. Stereo imagery was not as
‘solid" as | would have liked and a little ‘fluffiness’
of upper-treble reproduction was detected.
Improved results from pre-recorded cassettes
were obtained after resetting the head azimuth.
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DENON DR320 £230

porting a ‘silvered’ fascia and metal enclosure, this deck reflects the general design of

prevailing Oriental models. It is a three-head machine providing direct off-tape
monitoring, the changeover between source and tape being operated by a press-button
with small lights indicating the mode. The front-loading cassette holder, with full-view front
window and rear illumination, opens smoothly and quickly by the press of the eject button.

Metering is by brightly illuminated VU movements complemented by three peak-
responding LEDs. The movements are scaled from —20 to +6 VU and the LEDs at 0, +5
and +8 dB. Bias and eq are simultaneously switched, the rotary switch having a position
for each of the four tape classes, including Class Il (FeCr). There is no user-adjustable bias
control.

Tape transport is operated by a solenoid and logic with ‘soft-touch’ buttons, there being
separate buttons for ‘cue’ in either direction. The pause button also provides record mute.
Indicator lights show when the record, pause/mute, play and cue buttons are depressed.

Recording level is adjusted by a largish dual-concentric knob, with good friction coupling
between the two sections, and there is a separate smaller knob for replay level control,
which also adjusts the headphone signal level from a front jack socket. Similar ‘standard’
jacks are present for left and right mics. Each mic circuit is engaged by inserting the jack
plug, which automatically disconnects the corresponding line circuit. Amplifier interfacing
is by rear ‘phono’ sockets (no DIN socket).

Dolby is button-switched and the MPX filtering becomes active in the Dolby ‘on’
position. Tape counting is by the usual three-digit mechanical counter but without a
memory rewind button. There are also switches for timed record and replay starts (requiring
an external timer) and a socket is available for plugging in a remote control unit.

Dimensions approximate 435 x 116 x 280 mm (W x H x D) and price £230.

The verdict

This deck would have received a higher acclaim had the metal performance been better and
the noise background slightly lower. The metering, too, could do with improvement for
although there are peak LEDs they are not channel separated. The sample also appeared to
be slightly in error on 120us replay eq.

However, on the whole, and taking account of the good as well as the less good factors, |
award it B for merit and 2 for value.
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Thefindings

The transport logic worked OK but the cue
signals were rather weak, calling for fairly high
amplifier gain to hear them distinctly. The VU
meter movements were slow-responding,
reading about —12VU on 20ms bursts, but this
criticism is partly neutralised by the peak LEDs,
which were found useful. The two movements
were well balanced and DL corresponded to
+3VU.

In absolute terms the replay noise was higher
than experienced from other decks, and referred
to DL the Master Il 70us oxide gave a ratio of
63-8dB with Dolby — a dB or so below other
models.

Although metal tape was reasonably well
handled, UDXLI| gave a lower distortion and
higher LF MOL than Maxell MX. Distortion in the
replay electronics was low, though at + 10dB. It
was thought that the 120us eq accuracy could
have been better for the class of the deck, there
being almost 2dB undulations mid-spectrum. On
the other hand, the overall frequency responses
with the test tapes were acceptable without
Dolby, but with Dolby ‘on” there was a dB or so
lift in the presence region of both tape classes, as
shown by the pen-chart. Denon DX7 gave an
acceptable Class Il response.

Deck bias delivery was fairly close to my (0)
reference, but the impression was gleaned that
Class Il and IV tapes with a bias demand slightly
positive of my reference would have improved
the small-flux upper-frequency response (for
metal TDK MA was better). Wow and flutter was
low but the tape speed almost 1% fast. The
squarewave oscillogram reveals the usual
starting overshoot accompanied by ‘rings’ which
were slightly aggravated with Dolby ‘on” —
lower trace.

Headphone delivery was more compatible
with high impedance ‘phones, but you should be
able to obtain enough volume from medium
impedance ones. | had no trouble with mic

interfacing, the sensitivity of the circuits being
suitable for the test mics. C90 rewind took
around 118 seconds.

Good overall results were obtained with Maxell
UDXLI and MX, but to achieve this more reliance
had to be placed on the peak LEDs rather than
the VU meters. High quality music resulted in the
OdB LED flashing frequently when the meters
were peaking around —7VU. With careful
attention to the recording level, though, it was
not always easy to say conclusively whether one
was hearing the source or the recording, but at
high volume setting background ‘hiss’ gave a
clue that the reproduction was from tape. With
Dolby active a little stereo image instability was
detected, as also a little mid-spectrum
colouration.
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DUAL (822 £180

T his is another direct-loading deck with an open recess at the front for clipping in the

cassette — there being no eject key or moving parts. A novel and useful associated
feature is a pleasantly curved transparent cover which encloses the heads and vulnerable
tape transport components when the machine is not in use. When the mains power is
switched on the cover automatically pivots down into the machine out of sight so that a
cassette can then be loaded.

Tape transport is controlled by logic and soft-touch buttons, and four buttons allow for
the simultaneous selection of bias and eq for the four classes of cassette tape. Two well
illuminated meter movements show through a window at the top right-hand corner of the
fascia, to which the instructions refer as quasi-peak. Each one has two scales, and that
appropriate to the tape class selected is indicated by a light. The only apparent difference
between the two scales, apart from the fact that one is larger than the other, is that the red
section indicated as appropriate to Class | and |l tapes starts at 0dB, while the red section of
the other starts at +3dB for Class Ill and IV tapes. This implies that you can record more
deeply with the latter than the former classes! Scaling is from —20 to +5dB.

Buttons are also used for switching Dolby and, separately, MP X filtering. Tape transport
operations are fairly conventional, including pause, and indicator lights are activated by
depression of the stop, play, record, pause, Dolby and MPX buttons.

Recording level is adjusted by two knobs, one each for the left and right channels. There
are standard jack sockets for left and right microphones, but mic mixing is not catered for.
Changeover from line to mic happens when a mic jack plug is inserted. There is also a
standard jack socket for headphone, but no level control for line or headphones. Tape
counting is by a three-digit mechanical counter, which is without memory rewind.

Amplifier interfacing is by rear phono sockets with DIN socket option. The machine is
nicely finished and quite aesthetic with its brushed aluminium fascia and ‘silvered’” metal
enclosure. It is said to be made for Dual under their specifications in Japan. It is rather
deeper in size than other decks, overall dimensions approximating 436 x 110 x350 mm
(W x Hx D). Priceisaround £180.

The verdict

For a two-head deck, despite the logic, the price must take the edge off the ‘value’ a trifle.
The deck has some good points and features, but is restricted so far as tape usage is
concerned (pity the designers didn’t include a fine bias control to cater for a wider range of
Class | cassettes). Performance was not as encouraging as some of the decks on metal,
W&F was on the high side and the metering | thought disappointing. For merit | thus award
it C and for value 3.
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Thefindings

In Class | mode bias delivery was significantly
below the demand of my (0) ref. tape. Tapes so
indexed in the cassette reviews would thus
exhibit seriously rising upper treble. Testing a
wide selection of tapes in this mode | found that
one of the best for the machine was Yashima
UFOI (the low-bias version) and this was used for
for the Class | tape tests. Class|l, Il and IV tapes
with my (0) bias ref. worked OK but the
requirement veered slightly towards (—1).

The instructions say that the quasi-peak
meters permit optimum tape recordings.
Frankly, | cannot reconcile the term ‘quasi-peak’
since the meters of my sample were reading
some 12dB low on 20ms bursts! At DL the left
meter read + 1dB and the right one +2dB, and
the meter response was found to rise with
frequency both in record and replay mode (see
my opening story on metering).

Signal/noise ratios were very good, with
almost the theoretically expected improvements
resulting from 70us eq and Dolby. Overall ratio
with Scotch Master Il and with Dolby was up to
65dB, which is very good.

Distortion was just below 1% with UFOl and a
small shade lower with MX (metal). MOLs were
+3dB for UFOI and +5dB for metal. Mid-
frequency 120us eq was very good with swings
of only +0.2dB over 125 to 6.3kHz. | was
disappointed with W&F which, on average, was
greater than 01% DIN. Medium/high
impedance ‘phones are favoured more than low
impedance ones, and fast spooling was good at
88 seconds fora C90.

The pen chart shows that even UFOI had a
slightly rising treble, with MX peaking to +4dB
at 15kHz (Dolby off). Dolby integrity, however,
was fair with both test tapes, The squarewaves
(upper with MPX filter off) show significant
overshoot and HF ‘rings’.

Under audition some colouration was heard,
the net result being slight ‘'boominess’. Sibilance
was also detected on high quality speech.

Background noise was commendably low and,
after taking special attention over recording
levels, excessive compression was not
troublesome. Tape stability was acceptable, the
sample exhibiting quite good stereo imagery,
depending on cassette quality.

The logic worked without flaw, and | was
particularly impressed by a photo-electric system
which automatically puts the deck into stop
mode if an attempt is made to extract a cassette
while the tape is moving. It was impossible to
fool this. | found the separate left and right
recording level controls less convenient than a
single, friction-coupled dual control. Headphone
output was adequate with the test ‘phones
(Sony MDR3), and | experienced no trouble with
mic interfacing.
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FISHER CR-4140 £139

he sample sent for review was equipped with a ‘silver’ fascia. A black fascia model is

also made with identical specification. It is a smart looking deck using a direct-drive
motor and logic tape transport. The full-view windowed cassette holder is rear illuminated
and the movements of the VU metering are inclined slightly backwards behind a window,
are black-backed and softly illuminated with scale colour change from OVU (+3VU metal)
upwards. There are two scales, one applicable to metal from —20 to +8 VU and the other
to oxides from —20 to +5VU. Dolby level is located at +3VU on both scales. 3VU
reduction in metering sensitivity occurs automatically when switching to metal mode. The
movements are complemented by three peak-responding LEDs at0, +3 and +6 dB.

The logic tape control buttons require only a very light pressure to operate, there being
hardly any movement on the buttons themselves. Recording level is adjusted by separate
calibration-engraved control knobs for the left and right channels, but replay output is fixed
at a convenient amplifier-connecting level. Change from rear line inputs to the front mic
jack sockets is by a press-switch. Rear ‘phono’ sockets with DIN socket option are used.
There is also a standard jack socket for headphones.

Three press-switches cater for tape classes I, Il and IV, bias and eq being selected
together. The deck is well equipped with indicator lights, these showing for tape class
selection, play, record, pause and mute and also when Dolby is engaged (another push-
switch) and when the input is changed to mic, which also brings in the rear DIN socket.
There is the usual three-digit mechanical tape counter but no memory rewind. It is also
possible to switch the deck for timed recording start (using an external timer) but not for
replay. A rear socket gives an interface for a wired-connected remote control unit (optional
extra, Model RC-80).

Dimensions approximate 440 x 104 x 280 mm (W x H x D) while the expected selling
price is said to be around £139.

FEELELE

The vérdicl

It seemed a pity that the metal LF MOL was only low to moderate and the DL distortion
rather high with TDK MA. The VU movements themselves were rather slow (though notas
slow as some) but to some extent this is counteracted by the peak LEDs. Taking all things
into account my award is C for merit and 2 for value. Although not a top-flier it is a fair-
performing deck at a very reasonable price equipped with good logic and sufficient plus
points to satisfy a number of users.
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Thefindings

A note accompanying the review deck stated
that TDK AD, SA and metal (MA) tapes are
recommended to obtain optimum performance.
Consequently,. such tapes were selected for
testing the deck. The pen-chart reveals that from
the small-flux frequency response aspect, at
least, the tapes appear to be reasonably suitable.
Best Dolby integrity at —20dB recorded level
was achieved by SA, the worst in this respect
being MA. Al responses show upper-treble
curtailment with Dolby engaged, undoubtedly
owing to the auto-switching of MPX filtering. As
would be expected, metal had the widest
frequency response; but at LF there was
common roll-off from about 50Hz downwards.
Replay eq at 120us was fair at +0-4dB 125Hz
and —0-5dB 6:3kHz, but fluctuations at the
latter frequency suggested a little problem with
tape/head intimacy.

LF performance was not particularly
outstanding with either Class | or Class IV tape,
the former corresponding to 0:6% distortion and
4-5dB MOL and the latter to 1-3% distortion and
3dB MOL. Distortion on the source signal from
the deck in ‘monitor’ (recording) mode was
higher than some at + 10dB output.

On the other hand, signal/noise ratios were
very acceptable, the deck showing 4dB 70us and
9-5dB Dolby improvements. With Scotch Master
Il the Dolby-on ratio was 66-5dB.

| was also pleased with the low W&F at
around 0'06% average with a mere —0-15%
speed error. Metal recorded to DIN level at TkHz
was erased to well below noise floor. Headphone
delivery was high and suitable for low as well as
medium/high impedance ‘phones. The VU
movements under-read 20ms bursts by 10dB,
but the LEDs responded fairly accurately to the
peaks. C90 fast-spooling time was around 151
seconds, which is protracted. The squarewaves
show the usual overshoot and ‘rings’ with little

difference between the Dolby off and on (lower
trace) modes.

Slight mains ripple could be detected behind
the replay noise when the volume of the amplifier
was set high, but the noise (‘hiss’) proper was
low. The test mics interfaced okay and it was
convenient to find that by plugging a solitary mic
into the left channel jack socket the signal found
its way to both the left and right tape tracks (eg,
mono mode). Mic noise level waslow and quality
good. Headroom was about 37dB, typical of this
class of deck.

Excepting LF compression using metal tape at
high recording level, the reproduction was
regarded as very acceptable. There was a little
upper-treble brightness and mild mid-spectrum
colouration, but the general music attack was
good. A little stereo image wandering was noted
and the bass was thought somewhat ‘fluffy’, but
bearing in mind the price of the deck we didn't
have a lot to complain about in the listening
room.
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GRUNDIG CF-5100  £197

his is a DIN-orientated direct front-loader which is engineered to

accommodate the cassette between protruding upper and lower sections on
the "brushed aluminium’ fascia — at the right-hand side and hence opposite to the cassette
loading position of most other decks. The heads and tape drive components are thus readily
accessible for cleaning, and to reduce their vulnerability and the ingress of dust when the
deck is not being used a transparent clip-on cover is supplied, but since this is not actually
fixed to the machine it could easily be mislaid.

LED metering composed of ten devices per channel and calibrated from —20to +5dB is
pleasantly styled beneath a horizontally disposed oblong window whose bottom edge is
‘mirrored’ so that the LEDs can be viewed looking down on the deck. The display lies at the
left of the fascia, is black-backed and well illuminated, and between the left and right
channel sections Is a red recording mode indicator. Recording level is adjusted by a large
dual-concentric, friction-coupled knob below the metering — the overall appearance being
something like a radio tuner rather than a cassette deck!

Tape bias and eq are simultaneously selected by push switches, there being three for
tape classes |, Il and IV. For Class Il formulations the Fe and Cr switches need to be
operated together. Tape transport control is also by push-switches but not of the 'micro-
switch’ variety, so a fair amount of pressure is required, especially for the ‘play’ switch
which also lifts the head assembly mechanically up to the tape. It is possible, however, to
alternate between modes (except record) without going through stop.

Instead of Dolby noise reduction, the deck is equipped with Telefunken’s High-Com. This
is operated by a press-switch, and an adjacent switch labelled NR EXP provides a degree of
compatibility when replaying Dolby-encoded tapes. Replay level is adjustable by a small
fascia knob, and there is the usual three-digit mechanical tape counter but no memory
rewind button.

The deck hasthe greatest interfacing compatibility with DIN-socketed amplifiers — there
are no ‘phono’ sockets at all. Amplifier input/output connections are provided by a solitary
DIN plug at the end of a cable emerging from the rear of the deck. Mic connections are also
to a DIN socket on the fascia, which yields a 20V supply for a capacitor mic. Enclosure is
metal of ‘silver’ matt finish.

Dimensions approximate 450 x 110 x 330 mm (W x H x D) and weight 6kg. Price lies in
theregion of £197.

Prrm——— = 3

‘@ i
The verdict

Relative to the other decks In this book the Grundig was not an easy machine to place. It is
not a particularly ‘budget-priced’ deck but it does boast High-Com which some people
might prefer over Dolby B. Auditioning on the whole was encouraging but one or two

curios were picked up in the lab. Taking all factors into account my award (for this book
relative to the other decks) is C for merit and 3 for value.
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Thefindings

We had some difficulty in testing this deck in our
usual lab manner owing to the lack of source
monitoring. There is not even a headphone
socket from which the signal being recorded can
be heard (or measured). Anyway, by using very
slow sweeps we were able to obtain reasonably
accurate frequency plots. Because of the
relatively low European Class | bias yield of the
deck the recent high-energy ferrics gave a
substantially rising upper-treble response. For
example, using UDXLI the lift at 15kHz was more
than bdB. After a number of trials | decided on
the Denon DX3 (which you will see has a (—1)
bias ref. in the tape review), the pen-chart
showing that the treble lift with this was
tolerable. UDXLII penned a very flat response
and Maxell MX (metal) was not bad, either.

You will see that there were some level
differences when High-Com was engaged, but
unlike Dolby any level difference holds
reasonably constant at all frequencies — except,
perhaps, at very low and high frequencies.

LF performance was better with High-Com on
than off — the distortion being below 1% with
both Class | and IV tapes and the MOLs very
acceptable though, curiously, lower with High-
Com off despite resetting the level datum.
Distortion in the replay channel was veering
towards 1% at + 10dB output, but analysis
proved this to be essentially even-harmonic with
a desirable spectral distribution.

Replay signal/noise ratio was fairly ‘average’
with the expected 70us improvement. The NR
EXP improvement was 9.5dB and High-Com
more than 20dB. Overall ratio with Master |l
(70us) was 65dB with NR EXP and significantly
better than 70dB with High-Com, depending on
the setting of the recording level control.
Because of the low noise output of the replay
channel with High-Com, any recording amplifier
noise which finds its way on to the tape is
virtually unmasked and thus readily detected by

Sadly,
interfacing does not particularly lend itself to the
lowest noise and hum free recordings. Anyway,

instruments during replay. the DIN

the overall noise floor with High-Com was
certainly lower than | have measured with Dolby

Replay eq was satisfactory and W&F was no
more than 0-07% (replay only), with the tape
running less than 1% slow. It took 94 seconds to
rewind a C90. Metal tape erased to below noise
floor, but | was disappointed to find that the
meters were under-reading 20ms bursts by about
6dB. Meter indication rises with frequency, and
at DL the indication was + 1dB without High-
Com, rising to + 3 with. The oscillogram shows a
run of ‘rings’ over the squarewaves — lower
trace with High-Com.

Under audition we were all impressed by the
low background 'hiss’, even at high volume, with
High-Com engaged, but a little trouble was
experienced Initially in attaining a low noise
amplifier output interface to the DIN plug. It was
felt a great pity that the deck was without
‘phono’ sockets and source monitoring. Critical
listeners commented on a vague ‘breathing’
effect related to high-level transients when High-
Com was switched on. The NR EXP position was
found to provide some compatibility to Dolby
replay, but presence region errors were heard.
Low-level ambience was reasonably portrayed
but the low bass was a trifle variable with Hi-
Comengaged.
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HITACHID-E25 £89

his is one of Hitachi's latest decks which falls at the ‘budget’ end of the price scale. Itis

a two-head front-loader with metal switch position and peak-responding metering.
Features offered are relatively basic but tape transport control is by low-pressure buttons
which give direct change of mode. Drive motor torque is linked to button operation and
with the deck switched off it is possible to latch down the play and record buttons so that
when power is applied, by an external timer for example, the deck goes immediately into
play or record mode, the buttons then releasing.

Metering uses only six LED elements per channel which limits the readout definition. The
first element of each channel is always glowing and labelled ‘infinity’. The first active one is
at —10dB and the last active one at + 7dB. Colour changes from green to red after 0dB
which is Dolby level. Two switches are used for tape selection, one of the two or both
having to be depressed to select tape Class I, |l or IV. Dolby noise reduction and record
mute are activated by matching press-switches. Light indicators show when the play
button is depressed and when the deck is set for recording. The mains on/off switch also
glows when switched on.

Recording level is adjusted by two control knobs for the left and right channels and
change from ‘phono’ line input to mic happens when a mic jack plug is inserted into a front
socket. There is also a rear DIN socket, the changeover from ‘phono’ to DIN being by a rear
press-switch. Replay level is not adjustable, which also applies to the headphone signal
delivered by another front jack socket. There is the usual three-digit mechanical tape
counter but no memory rewind button.

The deck is smartly presented with a ‘silver’ fascia and 'grey’-finished metal enclosure.
The rear is of a plastics material. Dimensions approximate 435 x 110 x 210 mm (W x H x D)
and weight a mere 2-8kg. Price is said to fall around £89.

The verdict

This, then, is another deck whose replay channel headroom could be widened to technical
advantage. | would also have liked metering the greater definition and a greater MOL from
all tapes. At the bass end there was nothing to choose between good Class | and Class IV
metal, though the latter would be superior when the music contains high upper-treble
energy — unlikely from most ordinary recording sources. Taking all things into account,
therefore, my award is D for merit and 2 for value.
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Thefindings

Although LF distortion with both Class | and IV
tapes was commendably low for a ‘budget’ deck
— 0'5% UDXLI and 009% MX — the LF MOLs
were limited to little more than 3-5dB. To some
extent this was thought to be caused by the
limited headroom of the replay channel, tests
indicating that the output yield to 1% distortion
was not much more than 3'6dB via a head flux
coupler.

The pen-chart shows fair ‘budget’ type small-
flux responses with varying degrees of Dolby
level error with the Maxell tapes selected for
tests. You will see a mild presence region
depression on all of them.

Signal/noise ratios, on the other hand, were
very acceptable for a deck in this price range,
though the mains ripple content was higher than
from some. With master Il (70us) and Dolby the
overall ratio was up to 66.5dB, which is good.
Neither Dolby nor 70us eq quite made the
theoretically expected improvements, however.
Replay eq seemed to be acceptably adjusted and
W&F was not a problem. The tape was running
about 0.6% fast and it took 136 seconds to fast
spool a C90.

Metering showed no under-reading at all on
20ms burst and a Dolby level test tape gave an
indication of 0dB. Sadly, there are insufficient
elements for close adjustments of recording
level.

Headphone vyield was relatively high, my
measurements showing around 100mV across 8
ohms at Dolby level. The squarewaves show a
substantial starting overshoot and damped
oscillation (the lower trace with Dolby).

No problems were experienced in amplifier or
mic interfacing and headphones gave a useful
volume. Mic channel headroom was typically
41dB and noise not obtrusive at normal level
setting. Transport control worked well and the
cassette holder snapped open quickly but silently
at the press of the eject button. Auditioning for

nth-degree assessment revealed that the quality
was below that which can be expected from
some of the more expensive decks, but despite
the limited replay channel headroom it was felt
that quite a few normal users would be satisfied
with the results. As | have mentioned before,
electronic  non-linearity  encourages even-
harmonic distortion while tape distortion s
essentially third-harmonic, so it is possible that a
dose of the former could disguise and make
more palatable the latter!
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HITACHI D-E55 £129

ike the less expensive D-E25 this test sample was a very recent Hitachi model, one of the

first in the country and arrived for evaluation without an operating manual. It possesses
some of the looks of the budget-priced model but boasts more features and has a superior
performance. Tape transport control is by soft-touch ‘logic’ buttons, labelled on the fascia
as ‘computer mechanism’, and the metering has a greater definition than that of the D-E25.
Each channel comprises twelve LED-type elements calibrated from —20 to +8dB with
those above 0dB, which corresponds to DL, being red-glowing.

Tape transport control buttons are neatly grouped in a square at the centre of the fascia,
and a three-position slider switch (centre position off) selects the so-called ‘auto/memory
rewind’ functions for ‘stop’ and ‘play’. In ‘play’ mode the cassette automatically rewinds
after it ends and then commences to play all over again — the cycle repeating. In ‘stop’
mode there is auto-rewind but no auto-replay.

Indicator lights on the buttons show when play, record and pause modes are selected,
and when the tape is moving the light on the play button flashes on and off slowly. There
are also lights on the metering scale which indicate the selection of metal tape and Dolby
noise reduction. Metering scale is not illuminated, nor is the back of the cassette holder.

The cassette holder is a ‘full-view' see-through type which opens smoothly and swiftly,
and it is an easy matter to slip off the windowed front for head cleaning. The deck is two-
head.

Recording level is set by a single large knob, channel balance for recording being secured
by a smaller knob. Replay level is adjustable by a rear screwdriver-type control, but this
does not control headphone volume. Standard % in jack sockets are present at the front
for left and right mics and headphones, the changeover from ‘phono’ line to mic is by a
press-switch. DIN interface option is also brought into operation by this press-switch.
Another socket at the rear caters for optional wire-connected remote control.

A four-position lever switch sets the bias and eq simultaneously for the four tape classes,
while a matching three-position switch activates Dolby with or without MPX filtering. To
get the deck going for record or replay by an external timer there is a smaller three-position
slider switch. The usual three-digit mechanical type of tape counter is fitted and the power
press-switch lights when operated.

Dimensions approximate 435 x 109 x 290 mm (W x H x D) and the selling price £129.
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The verdict

This was another favoured deck. | have criticised replay channel headroom but this must be
viewed in proper perspective. It is attractive looking with well set out controls on a ‘brushed
aluminium’ fascia. Enclosure is ‘grey’-finished metal. Taking all things into account,
including auditioning, my award is A for merit and 1 for value.
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Thefindings

Encouraging lab results were obtained from this
model, and the biasing for all tape classes
appeared to be set close to my (0) reference. The
pen-chart reveals some remarkably ‘flat’ overall
small-flux responses with excellent Dolby
integrity from the tapes used but with variations
at extreme HF. 120us replay eq was pretty well
spot-on using a Hitachi test tape.

LF performance was virtually equal with both
UDXLI and MX, with a distortion of 0-56% and
MOL of +6-5dB. As | mentioned at the start of
this book, the HF performance of almost any
deck is essentially a function on the tape, with
Class Il and IV brews scoring in this respect.

| was pleased to find that Hitachi have
widened the replay headroom on this model
compared with the cheaper D-E25, but even so |
feel that there is still room for further
improvement! Replay channel distortion was
around 1% at +9-5dB output with the input to
the head via my flux-coupler, rising rapidly with
increasing output but being essentially non-
obtrusive even-harmonic and thus not adding
much to the already high third-harmonic tape
distortion at these sort of levels! | don't think the
MOLs were limited by replay channel distortion.

Signal/noise ratios came out quite well, the
ratio with Master Il (70us) and Dolby being up at
66dB, but ripple content seemed to be higher
than from some models although not
subjectively apparent at normal reproducing
levels. However, high-pass filtering in the test
circuit gave a greater Dolby improvement.

Mic sensitivity was OK for most ‘domestic

type’ mics but the headroom barely made 40dB.
There was no trouble with amplifier interfacing
but headphone volume was slightly low. Across
8 ohms | raised just over 70mV at DL.

WE&F (replay only) was commendable and the
tape was running only 0-3% slow. A C90 fast-
spooled in just over 100 seconds. Metering was
excellent with no under-reading on 20ms bursts.
The oscillogram shows the usual type of
squarewaves (lower trace Dolby on).

Some fine recordings were made on this deck,
especially with good metal brews; but unless you
can justify by the nature of the programme
material the better HF saturation of this more
expensive tape, you will probably find good
Class | oxide adequate. We made some
impressive organ recordings with UDXLI. Class Il
tape can give more HF headroom than Class |
but usually at the expense of LF headroom,
depending on noise floor.

We had no trouble with the deck’s logic and
the ‘auto’ operations worked OK, though | was
working without an Operating Manual!
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JVCDD-5 £198

hisis one of JVC's latest creations which is longish, sleek and not very high — ‘slim-

line’. It is a good looking deck and differs from most others in that the see-through
cassette holder (with rear illumination) is located at the right-hand side of the fascia instead,
as is more usual, at the left. The left-hand upper quadrant sports a black-backed ‘fluores-
cent’ type level-indicating display whose calibrations from —20 to +9 dB are softly il-
luminated, being in red after 0dB. Each element is composed of a multiplicity of small dots
which glow brightly and contrast well against the black backing. Those corresponding to
the higher levels hold for a short period before extinguishing, thus being continuously up-
dated by the peaks of the signal, which is an aid towards accurate level setting. Readout
definition in the upper reaches is also high (1dB intervals), and calibration was found to be
accurate, the metering response being true peak.

Like the mini DE-5, the deck is equipped with ANRS instead of Dolby for noise reduction;
also like the DE-5 this can be switched to basic ANRS or ‘super’ ANRS. The former selec-
tion is also indicated ‘Dolby B’, the implication being that basic ANRS should be used when
replaying tapes which have been recorded with Dolby, to secure the best response integri-
ty. JVC's literature states ‘since ANRS is fully compatible with the Dolby B system, the
tapes recorded through the ANRS circuit can be played back with favourable results on
tape decks equipped with Dolby noise reduction system, and the Dolbyised music cassettes
can be played back with full benefits through the ANRS circuit’. | would agree that there is
a useful degree of ‘compatibility’ but not perfect accuracy!

Indicators light to reveal the selection of ANRS (‘Dolby’), Super ANRS, metal mode
record, play, pause and mute.

Tape transport is logic-controlled and operated by low-pressure buttons, there being the
inclusion of pause and record mute. There is the usual three-digit mechanical tape counter
(no ‘zero” memory) and a switch which provides either auto-rewind after the tape finished
or auto-rewind followed by replay. Another switch provides external timer ‘standby’ for
record or replay.

Three press-switches select together bias and eq for tape Classes |, Il and IV (metal).
User fine bias is not available. Amplifier interfaces are ‘phono’ and DIN sockets, the change
to DIN and the front mic jacks being by a front switch. Recording level is set by a friction-
coupled dual-concentric knob, while a slider control adjusts replay level and headphone
volume.

The deck is necely finished in ‘silver’ and is enclosed totally in metal. Dimensions approx-
imate 420 x 110 x280 mm (W x H x D) and price is expected to fall somewhere around
£198.
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This was another of our favourite decks. One or two shortfalls were detected in the lab, it is
true, but | should mention that the sample sent for the review was one of the first in the
country, ahead of the selling models. The slight tilt in overall —20dB frequency responses
could be improved, but apart from this (which is modified, anyway, by different tape types)
I had little to criticise. As it stands, therefore, my award is B for merit and 2 for value.
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Thefindings
| found the deck easy to use and | rather liked the
metering. The sample arrived without operating
instructions and tape data but since the other
JVC modelsindicated that UD, SA and Metafine
were the setting-up tapes these were again used
for the frequency response tests, at least. The
pen-chart reveals quite fair ANRS integrity at the
—20dB recorded level but with a declining
response (bass-to-treble) with each tape shown
SA and UDXLII gave similar results but with a
higher upper-treble than UD, of course.

Metering indicated +3dB at DL and there was
no under-reading on 20ms bursts. Scale ac-
curacy was excellent. Replay signal/noise ratios
were also very good, as also with Master Il (70us)
with ANRS, indicating low bias noise and hence
good waveform purity. LF performance was up
with some of the best models returning 0-4%
distortion and 7-56dB MOL with UDXLI and 0-6%
distortion and 6:5dB MOL with Metafine. Source
distortion at monitor was relatively low at
+ 10dB output and not limiting MOLs. Replay eq
at 120us mid-spectrum was acceptable and W&F
was very low at 0:06% (replay only) with a mere
+0-1% speed error. Metal erase ratio was below
subjective noise.

Headphone yield was high and suitable for low
impedance ‘phones at reasonable volume. C90
fast rewind took 106 seconds. The Audio
Technica fixed-charge condenser mics used for
the tests interfaced well with plenty of reserve
gain and low background noise.

The squarewaves show a rather high initial
over-shoot but well-damped ‘rings’ (lower trace

ANRS on) which did not affect auditioning
much. In fact, apart from a little upper-treble
‘brightness’, the listening results were encourag-
ing. Mains ripple content was low and it needed
a high amplifier volume to hear this, which was
masked by low-level noise. Stereo imagery was
thought to be fairly stable, but because of DL be-
ing at +3dB on a peak-responding meter the
recording level with top-flight oxides and metal
could be peaked at +7 without dire compres-
sion.

ANRS in both modes worked as per theory,
but critical listening revealed slight response er-
rors when replaying a Dolbyised tape through
basic ANRS, though compatibility was regarded
as acceptable. Super ANRS serves to enhance
the HF headroom as well as reducing the noise.
High level HF signals are reduced in level before
being applied to the tape which gives a greater
headroom to saturation. On replay level integrity
is restored.
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JVCDE-5 £179

A.Ithough from a mini-system, this deck is not as small as some. Its ‘silvered’ fascia car-
ries a fair sprinkling of easy-to-press buttons, some of which operate the logic tape
transport. Enclosure is metal which is finished to match the fascia. Overall appearance is
quite acceptable with a see-through, rear illuminated, cassette holder at the left of the
fascia and a dark-backed metering display beneath a rectangular window at the top-right
quadrant.

Recording level is set by a friction-coupled dual-concentric knob with resetting marks
and numbers printed on the fascia. Replay output is fixed. The metering consists of two
lines each of seven LEDs (red-glowing ones after 0dB) calibrated from —20 to +9 dB with
DL corresponding to +3dB. The intervals between the calibration levels are fairly large (for
example, from 0dB downwards there are only three LEDs at —5, —10 and —20 dB) which
tend to detract from the ‘goodness’ of the metering despite it being peak-responsive. The
scale is softly illuminated.

Bias and eq for tape Classes I, Il and IV are set together by press-button operation. A
press-button also engages noise reduction, while another button gives you a choice
between JVC's Super ANRS and basic ANRS, the latter being useful when you are replay-
ing Dolby-encoded tapes and wish for the best response integrity, since ANRS is fairly
compatible with Dolby.

The deck is equipped with ‘music scan’ which means that while in the ‘play’ mode you
can spool the tape quickly in either direction to locate a deliberate pause, at which point the
spooling stops and the deck goes into replay mode thereby playing the recorded material
following the pause. A record mute button allows you to apply suitable pauses to your own
recordings which, for successful operation of the ‘music scan’ should be 3 to 4 seconds of
hum/noise/music-free space. It is also possible to operate either normal fast-spooling
button during replay (cue or review), but the speeded-up output is barely audible from the
speakers.

Indicator lights reveal the selection of ‘music scan’ (both directions), play, record, pause,
Super ANRS, basic ANRS (Dolby) and tape (a light for each button). The three-digit tape
counter is not supported by a memory rewind button, but there is a switch for externally-
timed record or play. Amplifier interfaces are by ‘phono’ sockets (no DIN), while standard
Yain jack sockets accommodate left and right mics and ‘phones. The mic input is engaged
by insertion of a jack plug which simultaneously ‘kills’ the same channel line input.

Dimensions approximate 340 x 115 x 274 mm (W x H x D) and weight 4.8kg. Selling price
is expected to be in the region of £179.
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The verdict

C 3

I should mention that the sample sent for review was one of the first models in the country
and as such might not have been performing to its optimum. Even so, it showed good pro-
mise but fell down a little on overall noise and NR integrity with some tapes. Metering was a
little ‘compressed’ but had the value of being true peak-responding. Metal performance was
fairly respectable, though not as godd as provided by some decks. Anyway, taking account
of all these things, auditioning and price (not forgetting features, my award is C for merit

and 3 for value.
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Thefindings
Thé instructions reveal that the factory-setting
tapes were Maxell UD, TDK SA and Scotch
Metafine. These were thus used for some of the
tests. The pen-chart shows the small-flux fre-
quency responses of these and the response in-
tegrity of Super ANRS and basic ANRS (Dolby)
foreach at —20dB recorded level. Least NR error
obtained with Metafine, while UD showed
significant basic ANRS (Dolby) error. Upper-
frequency response (excluding the ragginess)
was best with Metafine, as would be expected,
while all tapes exhibited low-bass undulations.

Replay eq at 120us was fairly accurate, with a
trifle of LF lift and mid-treble droop. Replay
signal/noise ratio was very good (without tape)
with the full 70us and NR improvements being
measured. However, overall with Scotch Master
Il (70us plus NR) the ratio was less desirable, in-
dicating the possibility of second-harmonic
distortion on the bias/erase signal.

LF performance with UDXLI was also very
good at 0.5% distortion and 7dB MOL; but
Metafine and MX came out slightly less well at
0.7% distortion and 5.5dB MOL. Distortion on
the source monitor signal from the deck in record
mode was relatively low at + 10dB output.

WE&F was not as low as from some decks, but
was below the threshold of audibility at 0.1%
(though it would be higher overall) with +0.9%
speed error. Headphone delivery was high and
suitable for low impedance ‘phones. Metering

read 20ms bursts accurately and a C90 took 124
seconds to fast spool.

| experienced no problems with mic or
amplifier interfacing, and although the mic
headroom was barely 40dB (to 1% distortion)
the overload was ‘soft’” — meaning a progressive
increase in  2nd-harmonic distortion. The
squarewaves show significant ‘rings’ and over-
shoot (lower trace with basic ANRS — Super
ANRS very similar).

Despite the lab noise result, background 'hiss’
appeared not to be unduly obtrusive with the test
tapes. Metal certainly had the advantage over
oxides at HF, but basic ANRS was preferred
rather than Super ANRS with metal — the
preference reversing with oxides. Shift in stereo
imagery was detected, but LF compression was
not troublesome at suitable recording levels.
Low bass was without the source signal impact
and low-level ambience seemed to be somewhat
hidden and variable. Little response colouration
was heard, but overall the results were certainly
not adverse.
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JVCKD-A66 £280

his is an up-market two-head, metal-ready front-loader which is equipped with an

inbuilt ‘computer’ for the auto-optimisation of different tape types. Owing to the lack
of separate record and replay heads the computer-controlled functions are of necessity
more elaborate than those which are engineered into three-head decks, where the signal
from the tape being optimised is available during the actual recording process, since the
auto-control has to switch the deck from record to rewind and then to replay to secure the
information required for the adjustments.

Bias, eq and sensitivity are adjusted or ‘tuned’ which lead to the initial BEST.

After a little of the tape is fast-forward wound, the deck goes into record mode and the
tape is recorded with 1 and 7kHz signals alternately while the bias current is altered in eight
steps. Tape then automatically winds back to the start of this test and the deck goes into
replay mode. The bias level for the tape is established by comparison of the levels of the 1
and 7kHz signals.

After this the deck goes automatically into record mode and a 12-5kHz signal is recorded
on the tape while the eq for both the left and right channels is altered in eight steps. During
the same cycle 1kHz signal is also recorded while its level is altered in eight steps, this for
sensitivity adjustment.

The tape then automatically rewinds to the start of that test and the deck goes into play
mode. Record eq is set separately for the left and right channels for equalised 1kHz and
12-5kHz outputs. Replay sensitivity is set for the same output 1kHz signal as the recording
reference.

At the end of these four cycles the tape automatically rewinds to the point where the
tests started, the deck then being in ‘standby’ ready for recording, signified by the display

panel.
Itis possible to set the bias and eq manually by a lever switch which has positions for tape
classes I, Il, Ill and IV. Like its ‘lowerly’ brethren, noise reduction is by ANRS — basic or

super, the selection being light indicated. An autorewind switch gives either stop after
rewind or replay.

Recording level is set by a two-section friction coupled knob, fascia level-marked, while a
smaller knob controls replay level and headphone volume. Other features include a standby
switch for externally timed replay or recording, front mic jacks, headphone jack and rear
‘phono” amplifier-connecting sockets (no DIN), along with a socket for remote control.

Metering is by VU movements with stripe illumination calibrated from —20 to +7 VU.
These fail to follow fast transients, a criticism partly outweighed by a row of peak LEDs on
the indicator panel calibrated at —5, 0, +3, +6 and +9 dB. Meter scales are coloured
above OVU, but DL corresponds to +3VU.

Dimensions approximate 450 x 118 x 331 mm (W x H x D) and weight 7-9kg. Price
would appear to be about £280.
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The verdict

This is not an easy deck to place. It has some good points but for the price | thought the
metal performance should have been a bit better. You will be paying somewhat for the
convenience of ‘computer’-controlled adjustments; but | couldn’t help thinking that the
tapes were not really being fully optimised and hence exploited by the BEST. There are one
or two auditioning reservations so, bearing in mind the nominal price and all the other

things, my judgement is B for merit and 3 for value.
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Thefindings

The instructions intimate that UD, SA and
Metafine were the factory-setting tapes, so these
formulations were used for some of the tests.
The pen-chart shows how these fared on small-
flux frequency response after the deck’s
‘computer’ gave its BEST! Apart from the low-
bass roll-off all responses were fairly flat but |
was surprised to find some lower-treble ANRS
error. Not bad, it must be admitted, but there
nevertheless despite the sensitivity optimisation
by ‘computer’. The upper-treble of Metafine
again showed a trifle of sag; there are metals that
can do better in the deck than this.

Anyway, while UDXLI gave very good LF
performance at 0°6% distortion and 7-5dB MOL;
Maxell MX was less good at 0.8% and 5.5dB
respectively. The recent Memorex metal did
better than this (better LF performance with MX
was also achieved on the cheaper DD-b, as you
will see).

Signal/noise ratios were, again, very good,
being 61dB replay and 67-5dB bias noise with
Scotch Master Il (70us) and ANRS. Hum content
was pretty small. Source monitor distortion was
very low at + 10dB output and was not inhibiting
tape MOLs.

| was also very pleased with the low WE&F,
which read 0.065% (replay only) with —0.1%
speed error. Metal erased to below subjective
noise level. Headphone vyield was high, suitable
for virtually all types of ‘'phones, and a C30 fast
wound in 109 seconds. The VU meters under-

read by 8dB on 20ms bursts, but the LEDs were
true peak-responding, not slowed down by the
electronics, though having the disadvantage of
not showing the levels separately in the two
channels.

The squarewaves show significant overshoot
(lower trace ANRS on) which might be resulting
from the degree of record pre-emphasis applied
to the metal tape during the ‘computer’ adjusting
process.

I had no trouble with mic interfacing or
connecting to the test amplifier. As with other
JVC models, the mic channel tended towards
overload ‘softly’.

Under audition we had the impression of
upper-treble ‘tizzle’ which was not present on
the source material, also slight mid-range
colouration, not a lot but more noticeable, we
thought, than from the DD-5. Noise level was
low, though, and ripple content on the noise
negligible. The noise floor was dictated almost
completely by the tape noise itself. Low-level
ambience was good and not much comment was
directed towards stereo image instability. Bass
was not as ‘firm’ as from some decks and it
tended to be a little "hazy’ on heavy organ music,
depending on recording level. With this deck we
found it desirable to use the VU meters as a
guide only, taking account of the LEDs for
peaks. With the meters peaking at OdB on high
quality music we sometimes got a flash from the
+9dB LED!
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LUXMAIN K115 £220

his two-head deck is suitable for metal tape and is a direct front-loading variety where

the cassette is pushed straight into a recess, there being no eject mechanism or
moving parts. Head protection is provided by an integral hinged cover. Transport is
controlled by soft-touch buttons and logic, and metering is by bright, peak-responding
fluorescent elements from —20 to +7 or 8dB but with calibration only to +3dB. 0dB
corresponds to DL (200nWB/m).

Bias and eq selection is by a single three-position lever switch, there being no specific
position for Class Ill cassettes. In addition there is a fine bias slider which has a centre
setting indentation and calibration marks with respect to this of +5, which according to the
instructions correspond to + 15% relative to ‘nominal’.

Lever switches are also used for Dolby, with or without MPX filtering, and for line/mic
selection (no mic mixing) with a hold-down position for recording mute. A dual-element
friction-coupled knob controls the recording level, while a knob common to both channels
controls the replay level from line and headphones. Standard front jack sockets are present
for headphones and left and right microphiones. Amplifier interfacing can be from phono
sockets or a DIN socket, both at the rear.

A three-digit mechanical tape counter is complemented by a memory rewind button. Red
LEDs indicate the selection of record, pause and memory. Fascia is ‘brushed aluminium’
(with rather sharp corners) and enclosure black-finished metal.

Dimensions approximate 438 x 245 x 140mm (W x D x H) and net weight 5.5kg. Price is
around £220.

% +*+F’1 t;

The verdict

This deck was generally favoured, but it does have somewhat of a price premium for a two-
head machine. Anyway, taking account of the lab results, auditioning impressions and
general construction | award it B formeritand 3 for value.
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Thefindings
The lab results came out fine, but | was surprised
to discover that to achieve my (0) reference bias
from the deck in Fe mode (Class | cassettes) |
was obliged to set the fine bias slider to —5 on
the scale (hard over to the left). At the centre
setting of the control even UDXLI showed upper
treble roll-off. The deck's Fe bias delivery,
therefore, is from (0) to (+2), which is silly as it
precludes the use of all (—1) and (—2) tapes. For
Class Il and IV cassettes, however, the centre of
the slider corresponded family closely to my (0)
bias references (eg, for Crand metal tapes).

Small left/right tracking imbalances was noted
over the range of the friction-coupled recording
level control, but thiswasnot bad.

The transport logic worked OK, but on
depressing the stop button the tape did not
come to an absolute immediate stop. There was
a small trace of over-run. This was more irritating
than important, especially when halting a
cassette before the recording ends; but may not
be noticed on ordinary music. During the lab
tests one cassette lost its tape round the
capstan, but | think this was more bad luck than
transport aberration.

Metering on one channel was dead accurate at
0dB using a DL test tape, but on the other it was
about 1dB in error. | was amused to find that
while the metering itself (on the deck) is
indicated as having 0dB at DL (200nWb/m),the
instructions say that 0dB corresponds to
160nWb/m. The instructions should also be
brought up to date on tape types, and it was felt
that more information should be given to the
user on how to set the fine bias slider for the best
results. The instructions also say that in the
metal position the word ‘'metal’ and a +8dB dot
will appear in the indicator, but | couldn’t get this
to happen on my sample. However, | was
pleased to find that the metering responded
without any delay on 20ms bursts.

Noise floor was low and the full expected
signal/noise ratio on the Scotch Master Il was

achieved. Dolby also gave the expected noise
reduction, but the 70us eq improvement was a
shade below the theoretical. Distortion with both
Class | and IV cassettes was very low and the LF
MOLs correspondingly high. 120us eq was 1 dB
down at 6.3kHz and 0.3 dB up at 125Hz. The pen
charts show very acceptable overall frequency
responses at —20dB recorded level and at the
bias settings noted. The upper squarewave trace
was taken with Dolby off and the lower one with
it on along with MPX filtering. On both can be
seen high-frequency ‘rings’ but the general
waveshape is good, indicating quite reasonable
bandwidth.

Fast spooling time for a C90 was 113 seconds,
and wow and flutter was no more than 0:07%,
which is good. Speed error was also small at
+02%.

Headphone delivery was suitable for medium
and high impedance ‘phones. The mic circuits
worked OK but the level control had to be more
than half advanced for full tape modulation from
the test microphone. Background hum or hiss
was not troublesome in this mode, with my
unloaded C-zero background hum and his could
only be heard with the amplifier’s volume control
set fairly high, and with Dolby on and 70us eq
there was more lower frequency ‘rumble’ than
actual hum.

Very acceptable recordings were made using
Maxell MX. | was not unduly troubled by
wandering stereo imagery, indicating good high-
frequency stability, and at the correct recording
levels there was barely any trace of LF or HF
compression. Reproduction was ‘clean’ and
frequency balance good, with a fair portrayal of
low-level ambience.



MARANTZ SD-3020 £109

like the BIC T1, this is another deck which can be switched from the standard 4.75cm/s

cassette tape speed to the double speed of 9cm/s; but unlike the BIC, the Marantz has
a metal position on its tape selector switching. In fact, there are four press-buttons which
select simultaneously the bias and eq requirements for all four classes of cassette tape.

Tape transport control is by fairly deep throw mechanically-coupled press-keys. By
operating either fast-spooling key while a tape is replaying it is possible to achieve an
audible indication for cue or review. The machine is also equipped with a button curiously
labelled ‘compuskip’. When depressed, shown by a small light, and the deck is put into
fast-spooling mode (either direction) while the play key is simultaneously depressed, the
tape will spool in the appropriate direction until a pause is detected. The spooling then stops
and the machine plays the tape from the pause onwards. This provides a measure of auto-
programme identifcation, which was found to work on a number of commercially
purchased pre-recorded music casssettes. The deck, though, is not equipped with a record
mute button or switch.

The cassette carrier has a front window and a mirrored back showing through the
cassette. Metering is by a ‘bar graph’ arrangement calibrated from —30 to + 6 dB, said to
be a peak level display. Indicator lights show recording and Dolby modes, the latter being
selected by a push-button aside those for tape selection. There is no separate MPX filter
switch, the filter seeming to be active in Dolby mode. Recording level is handled by
separate knobs for the left and right channels, and replay level is fixed at a suitable
interfacing value. Rear ‘'phono’ sockets are used for amplifier connection — no DIN option.
A two-position rotary switch changes the tape speed, but fast-spooling speed is
unchanged. .

The appropriate mic channel is activated by the insertion of a jack plug, the
corresponding line input then being disconnected. Since there are separate left and right
recording level controls this makes it possible to record mic on one channel and line on the
other at any required ‘balancing’ level.

The deck has a ‘gold-tinted fascia and metal enclosure with matching finish. Corners of
the fascia are pointed. Dimensions approximate 415 x 155 x 260 mm (W x H x D) and selling
price £109.

The verdiéii |

Although this deck is attractively-priced, being one of the lowest-priced models of the
group, | cannot enthuse over its metal performance and frequency responses at the higher
speed. Overall S/N ratio was not all that exciting, either. Taking everything into account, |
cannot give the deck any more than D for merit and 2 for value, bearing in mind the
particularly low price.
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Thefindings

Tests were made at both speeds with UDXLI and
MX metal. UDXLIl was also tried and the
response plotted on the Wayne Kerr RA200 to
determine the Class Il bias delivery of the deck.
The pen-chart shows the responses at the two
speeds. The best was with UDXLI at normal
speed. | was impressed by the ’‘flat” overall
response and the good Dolby integrity. At9cm/s
the frequency went higher but with a ‘bulge’
starting at 2kHz. MX plotted an undulating
response at normal speed with more Dolby error
than UDXLI, while at 9cm/s a curious
characteristic ‘kink’ was revealed but, again,
with the Dolby-off response going to a high-
frequency — pretty well 20kHz. The responses
with Dolby on would seem to be limited at HF by
the MPX filtering. UDXLII penned a response
similar to MX but to a lower HF.

The metering was scaled to +2dB at DL and
was found to be virtually true peak with about
3dB under-reading on 20ms bursts. Replay
signal/noise ratios were good, but | could only
obtain 2.5dB improvement at 70us; but the full
10dB with Dolby. At the higher speed the replay
S/N improved by about 1:5dB. However, using
the Scotch Master Il test tape at 70us eq and
Dolby on the ratio was not much more than
61-5dB at normal speed with only about 0-5dB
improvement at 9cm/s. Ripple content of the
noise was not very high.

LF performance with UDXLI was not very
good at 1'4% distortion and 3dB MOL. With MX
it was even worse at 1'6% distortion and 2dB
MOL. These results were essentially the same at
both speeds. At the higher speed, though, the
HF performance improved dramatically, with
120us oxide then giving almost metal results, as
the BIC T1

Replay eq mid-spectrum at 120us was very
accurate, being 0/0/0 at 125/1k/6-3kHz. W&F
was relatively poor at standard speed, being
around 0-15% and the tape running 0-9% fast.
Headphone delivery was adequate for

medium/high impedance ‘phones, though down
across 8 ohms. The test mics interfaced without
trouble, both input sensitivity and noise being
satisfactory for domestic use. A C90 fast-
spooled in 134 seconds. The squarewaves show
the usual starting overshoot followed by ‘rings’,
with Dolby better again (lower trace)

The deck performed as would be expected
within its constraints. W&F was just about
subjectively detectable on certain music (less
noticeable at 9cm/s), and LF overloading could
be induced by running at moderately high
recording level. HF performance was good,
though, especially at 9cm/s, but then the tape
running time is cut by half. On the whole, at
normal speed, UDXLI tape seemed to give the
best auditioning. The deck, in my opinion, barely
warrants the use of the more expensive metal;
and there is not all that much advantage in
running metal at 9cm/s — from the frequency
response aspect, anyway

85



MARANTZSD-5010 £199

can’t say that | envy those chaps whose job it is to dream up new ideas for next year’s

models. They must be endowed with real lateral thinking for as the years go on the
probability of coming up with an outstanding innovation that could be viably geared to the
domestic market must surely diminish quite fast.

This year Marantz have undoubtedly succeeded on the cassette deck front with their
SDb5010, which looks even more like a radio tuner than cassette deck. When you first see it
you wonder where the cassette goes but then, when energised and settled, you depress a
button and watch with awe as the cassette department complete with logic control buttons
slowly and quietly comes forward out of the fascia. You press the button again and equally
as quietly and without apparent effort the assembly returns completely out of sight so that
you end up with a perfectly flat fascia. The height of the deck is very minimal and at the
right-hand side of the fascia you are presented with a horizontally disposed peak level
metering display calibrated from —30to + 6dB.

Each channel comprises twelve illuminated elements, each one having two parts, but the
scale itself is not illuminated. Dolby level refers to about + 1dB and the elements after OdB
are red-glowing — the others green-glowing. Bias and eq are set simultaneously for the four
tape classes by four push-switches, and matching switches are used for Dolby and change
from line input to mic. Amplifier interfacing is by rear ‘phono’ sockets (no sign of DIN),
while front standard % -in. jack sockets accommodate left and right mics and headphones.
Recording level is set by a fairly large two section knob at the right-hand side of the fascia,
which could be mistaken for the tuning control of a radio tuner! Replay output is fixed, as
also headphone volume.

The machine can be operated with the cassette department exposed, which saved me
the frustration of having to wait for the relatively slow opening and closing during the tests
which demanded many tape changes. The cassette is clipped in flat on the exposed
platform so that the tape is clearly visible; but you will have to be careful not to let foreign
bodies fall on to the platform or into the drive and head section. It is possible to open and
close the cassette section while the machine is recording or replaying without adverse
effect.

The bias on all tape classes can be adjusted over a +15% range by a front control, and
the instructions give suggestions on positioning for a number of different cassettes. The
record and play buttons latch on when the deck is switched off, which makes it possible to
set these for timed operation. When the deck is energised they automatically release. There
are the usual operations, including record mute. Selection of record and Dolby are
indicated by lights; a small light also shows when the power is on while a flashing light
reveals that the tape is in motion (can be distracting, this) and steady in pause mode.

The deck is finished in an attractive ‘gold-tinted hue, it being totally metal enclosed. It
was classified as one of the best loooking decks that we have so far experienced.
Dimensions approximate 416 x 80 x 320 mm (W x H x D) and the price £199.
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The verdict

B 3

Although failing to reach the heights of some models in a similar price range on lab
performance the deck was nevertheless liked. It seemed a pity that the replay headroom
was curtailed but | must stress that the test sample was a first UK model, so the result on
this count may not be typical of later shop selling machines. The neatness of design and
novel cassette loading must carry weight, but price is also a factor. Accordingly my verdict

is B for overall merit and 3 for value.
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Thefindings

We found that some of the fine bias settings
failed exactly to correlate with the table in the
instructions. UDXLI, for example, worked best
at zero setting rather than at + 6% indicated, as
also UDXLII. MX, though, gave the best small-
flux response at —6% as specified. The pen-
chart shows that the results were variable, all the
tapes selected showing some Dolby level error
and LF undulations.

LF performance was best with UDXLI, where
the distortion was 06% and the MOL 6-5dB.
Metal was significantly poorer, the distortion
with MX being 1:5% and the MOL 2dB. The
recent Memorex Metal came out better with 1%
distortion and 4-5dB MOL, but at a slightly
higher bias setting than required by Maxell MX.

Replay channel headroom could be wider
since by using a flux coupler to the head | could
only measure +6dB output to the 1% distortion
point. At +10dB output the distortion was 1.4%
via the flux coupler and 1.5% with the input to
line (souce monitoring). Mic headroom, though,
was approaching 48dB, better than some.

Signal/noise ratios were OK, the overall ratio
with Master Il (70us) and Dolby being 66dB, but
the ripple content seemed to be a little higher
than some, but not subjectively apparent. 120us
replay eq seemed to be reasonably well tailored,
the output being 1.5dB down at 10kHz. W&F
was commendably low, hovering
around 0.07% (replay only), and the speed error
—0.4%. It took 118 seconds to fast rewind a

C90. The oscillogram shows a fairly typical
square-wave performance (lower trace Dolby
on). Headphone yield was only 51mV across 8
ohms.

Under audition the reproduction was steady,
with a fairly stable stereo image and no W&F
irritations.  There was thought to be some
lightness in upper-treble response with a little
lack of music attack on percussion sounds, and
low bass was thought to be a shade emphasised.
Colouration mid-range was also detected, with
traces of compression at highish recording levels
of deep organ music using MX tape. However,
on the whole the results were acceptable and
sometimes preferable with high-energy Class |
oxide than metal.

On the metering | should mention that there
was 2 to 3 dB under-reading on 20ms bursts and
although DL is indicated at +2dB my test tape
gave a + 1dB reading.
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NAiD 6140 £179

his front-loader has a smart finish of dark hue and is metal-enclosed. It is a two-head

deck with logic tape transport operated by soft-touch buttons. Cassette holder is a
full-view type and rear illumination facilitates tape observations. Metering is by two rows of
LEDs, but each row only contains 8 active LEDs. There is a red-glowing one right at the end
but this is alight all the time. Scalingis from —18to +4 dB, and DL falls at 0dB.

Tape selection is by a three-position switch which sets bias and e g simultaneously for
tape classes I; Il and IV. There is no user-adjustable fine bias control. However, the deck is
one of those equipped with Dolby HX as well as Dolby ‘normal’ (eg, Dolby B noise
reduction). A three-position switch provides ‘off’, Dolby B and Dolby HX. A separate swich
makes it possible to work with or without MP X filtering

The three-digit mechanical tape counter can be linked to memory rewind by a press-
button, indicator lights showing memory, Dolby NR and Dolby HX modes. There is another
three-position switch for external timer starting in record or replay mode.

Recording level is adjusted by a friction-coupled dual-concentric knob, a smaller knob
providing replay level control, which also contrcls the level of the headphone signal.
Amplifier interfacing is by rear ‘phono’ sockets with a DIN socket as an option. Another
socket will accept a wire-connected remote control unit (type RC-1). Each mic input
becomes active and the corresponding line input inactive by insertion of the appropriate
plug into a standard jack socket at the front. There is also a standard jack socket for
headphones.

The deck uses a Sendust head and DC servo-motor. Dimensions approximate
420 x 110 x 240 mm (W x H x D) and price £179.

The verdict

Undoubtedly a nice little deck and one | felt which has potential. Unfortunately, the only
moderate metal performance, although dispelled to some extent by the good small-flux
frequency response, the rather noisy leftand channel and the not too enthusiastic metering
tended to reduce my award for merit. Nevertheless, the deck has quite a few plus points
and does include Dolby HX so, excluding the noisy channel which | felt was a sample
aberration, my award is B for merit and 3 for value.
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was impressed by the good small-flux impairment  of
frequency responses and Dolby integrity

obtained from all the tapes used for the tests. In
addition to the usual plots of UDXLI and MX, |
again decided to plot UDXLII in this machine. To
see the effect of Dolby HX on the overall
response | plotted MX separately with this mode
selected. The only difference between this and
MX-with-Dolby-NR is about 1dB reduction in
output at 15kHz, which is barely a worry. Mid-
spectrum 120us eq was also found pretty
accurate with 0-bdB boost at 125Hz (as present
in the overall responses) and 0'4dB drop at
6-3kHz.

LF performance with UDXLI was also good at
0'5% distortion and 6-56dB MOL, but with metal
MX | was disappointed to obtain only 3-5dB
MOL and 1:2% distortion.

Right channel signal/noise ratios were fine,
measuring 58dB replay, 9dB Dolby improvement
and 3dB 70us improvement, leading to 65dB
overall using Scotch Master Il with 70us eq and
Dolby. Unfortunately, the left channel was
noisier, the noise being ‘spiky’ and variable as
though emanating from noisy electronics.
Distortion in monitor mode was well down,
though.

WE&F was hovering around 0:09%, but the
tape was running 0'7% slow. Headphone
delivery was more suitable for high/medium
impedance ‘phones, the volume then being
adequate

The metering electronics were not
exceptionally fast, the indication being some 6dB
low on 20ms burst. The squarewaves show
substantial overshoot followed by the usual
‘rings’ and there was barely any difference
between the Dolby-plus-MP X-filter trace (lower)
and that obtained (not shown) with Dolby HX
engaged.

Under audition the greater noise in the left
channel was audible, along with a slight trace of
mains ripple, the subjective effect being an

low-level ambience, at high
setting of the amplifier's volume control. Apart
from these aberrations the frequency response
was considered to be ‘smooth’, tape/head
intimacy quite fair and stereo imagery reasonably
stable. No undue compression was detected at
correct recording levels. However, it was
thought that UDXLIS (or TDK SA-X when the
programme contained an abundance of high
amplitude treble peaks) gave almost as good
results as the best of metals in the deck,
especially with the application of Dolby HX,
which certainly enhanced the HF headroom.
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NAKAMICHI480  £220

"his is a two-head front-loader, the sample submitted for review sporting a ‘silver’

fascia. Although above price average for a two-head deck it carries a sort of
‘professional’ aura which tends to become even more apparent with detailed use. Two
peak-responding meter movements reside behind a longish window at the top of the fascia,
their black backing setting off the white print of the scaling which has the usefully wide
range from —40 to +7 dB. Even illumination is provided by lights round the inside edges of
the window, which also embraces a three-digit mechanical tape counter, linked to a
memory rewind button, which shows through the black backing.

Replay signal is fixed at a convenient amplifier connecting level, and for recording level
control there are separate sliders for the left and right channels. These sliders are good
quality components and have an operating law which is not as compressed as some over
the initial part of the range. It is thus easy to set recording levels quite accurately. There is
no provision for microphones, it being Nakamichi's philosophy to use an external
interface in the form of an optional three-input ‘mixer’, Model MX-100.

Tape transport modes are engaged by latching-type ‘soft-touch’ buttons in conjunction
with a motor-driven cam and ‘logic’ control, which permit mode changes without passing
through stop. Indicator lights signify the selection of record, play and pause. A dual-
capstan tape drive arrangement is used which provides adequate tape tensioning over the
heads to ensure good tape/head intimacy without reliance having to be placed on the tape
pad in a cassette. In fact, the pad is lifted clear of the tape by the machine, which helps to
reduce modulation noise. The transport system also employs resonance minimising
artifices.

Although the Sendust record/play head has a very narrow gap (retaining a good upper-
treble response), early saturation was not indicated. A strong erase field is provided by a
dual-gap erase head.

Separate press-switches are used for bias and eq selection, there being one for
120us/70us eq and two more for bias, one of which changes between the requirements of
Class I and Il tapes and the other switching to the extra high bias required by Class IV metal
tapes. It would be better for these switches to be marked in terms of tape classification
rather than SX, EX and ZX, which are not generally understood. Three more matching
press-switches activate Dolby, memory and MPX filtering.

Amplifier interfaces are by rear ‘phono’ sockets (no DIN), while a DIN-type socket caters
for an optional extra remote control unit, Model RM100. Although there is no timer
‘'standby’ switch, the deck will switch on for replay or record when the mains is switched on
provided the appropriate transport buttons have been latched on beforehand. There is a
Nakamichi timer for this function, Model DS200, available as on optional extra.

The deck is metal-enclosed in black, and although the sample was equipped with a
‘silver’ fascia the same model is also available with a matt-black front. Dimensions
approximate 450 x 135 x 289 mm (W x H x D) and weight 6.4kg. The machine sells for
around £220.
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The verdict

|- -

| must admit to encountering difficulty in finding aspects of this deck reasonably to criticise!
It is true that some of the decks in this book yielded a greater metal MOL, but not always
with the same trueness of small-flux frequency response or up to such a high frequency.
Some of the models you will find are better endowed at a lesser price. The latching tape
transport buttons may not be to the liking of everyone; and then, of course, you have no

mic facilities.

However, looking again at my lab results and the comments of auditioning | still feel that
the plus factors outweigh the shortage of features and the higher price standing of this
deck. Taking all things into account, not least the auditioning, my award must be A for

merit and 1 for value.
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Thefindings

| was impressed by the smoothness of the tape
transport modes and the quiet motoring. The
‘logic’ control worked without flaw and exhibited
the usual ‘sorting out’ delay following button
pressing. Although it is not possible for the user
to adjust the bias (apart from with the buttons
already mentioned), it was found that the sample
was closely biased to my (0) reference for all
classes of tape.

The pen-chart shows some excellent
responses with minimal Dolby error right from
low bass to high treble using the three Class |, Il
and IV Maxell tapes. LF performance was
marginally better with MX than UDXLI, the
former giving 0-55% distortion and 6dB MOL
and the latter 0:8% distortion and 4dB MOL.
UDXLII had a higher distortion and lower MOL
than UDXLI, which is usual. Electronic replay
distortion at 10dB output was more than a
magnitude lower than UDXLI at 0dB output.

The meters werescaled to read 0dB at DL and
underead 20ms bursts by about 1 or 2 dB
Signal/noise ratios were very good at 59-5dB
replay and 67dB overall with Scotch Master |l
(70us) and Dolby. The usual 70us and Dolby
improvements were noted, and the mains ripple
contribution very low. 120us replay eq was

accurately adjusted, with good match between
channels, and W&F was down at 0:07% (replay
only) with zero speed error. Metal erased to well
below noise floor.

Headphone output was adequately high for
low impedance ‘phones, and a C90 cassette fast
spooled in 76 seconds, which is swift. The
oscillogram shows average sort of squarewaves,
the lower trace with Dolby plus MP X filtering.

All listéners were impressed with the
auditioning of the deck, especially with metal
tape and top-grade programme material. It was
often difficult to determine with conviction
whether we were hearing the source or the
recorded materiall Stereo imagery was
remarkably steady and low-level ambience nicely
portrayed. An interesting feature is that any
looseness in tape spooling is automatically taken
up as soon as a cassette is inserted.
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NECAUK-9000E £180

EC stands for the Nippon Electric Company of Japan and this is the first opportunity |

have had of examining this Company’s wares. The deck is a front-loader using two
motors and logic, solenoid-operated tape transport. The operating buttons are the low-
pressure type, those for record, play and pause having light indicators. It is a two-head
design enclosed in black-crackle-finished metal with ‘brushed aluminium’ fascia (the sales
leaflet issued with the deck would indicate that there is also an all-black version).

Metering is true peak with auto peak hold of the fluorescent digital bar-graph type, there
being 14 segments per channel. Scaling i from —20 to +8 dB and the segments above
zero are red-glowing. A rear control makes it possible to adjust the brightness of display. DL
occurs around + 3dB which seems rather high for a peak-responding display.

Bias and eq are set together by a four-position rotary switch for all four tape classes. A
separate control provides fine bias adjustment over a scale marked +10. Dolby can be
activated with or without MPX filtering, and the recording level is set by a largish friction-
coupled dual-concentric knob. A separate smaller control knob adjusts the replay level as
well as the headphone level. A ‘tape run’ indicator flashes on and off when the tape is
moving, and a light also shows when Dolby is engaged.

The deck includes several ‘auto’ functions including memory rewind which works against
tape counter zero, auto-rewind and auto-play. There is also a switch which allows the deck
to be activated on record or play by an external timer (not supplied). Amplifier interfacing is
by rear ‘phono’ sockets with the option of DIN socket interfacing, the changeover being
affected by a front switch. In the ‘DIN’ position the front mic jacks are also brought into
circuit. This input selector switch has a ‘record mute’ position which also disables the
metering.

The deck is quite pleasant to the eye, but a little larger than some, having the
approximate dimensions of 450 x 110 x 340 mm (W x H x D). Weight is around 8:6kg. The
erase head is ferrite while the record/replay heads are laminated Sendust. Selling price is
expected to be around £180.

NEC o i men s’

The verdict

For a two-head deck the price is getting towards the top of the scale, and taking this into
account, the lab results and the listening impressions, along with the features offered my
award relative to the test sample is D for merit and 3 for value. It is probable that other
samples will give improved results, which could then be expected to bring the merit and
value above group average.
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Thefindings

| couldn’t help feeling that the deck was probably
an early UK sample. The counter reset button
was sticking in and the cassette carrier seemed
to be less mechanically stable than it should be.
The lab evaluation also gave the impression that
the circuit electronics were not optimised to reap
the deck’s full potential.

For example, the pen-chart exposes quite
serious Dolby integrity errors with all tapes
plotted. No operating instructions were supplied
nor were the factory setting-up tapes known to
me. Anyway, since the deck features a fine bias
control one would assume that it was the
intention of the designers to make the deck as
flexible as possible with respect to tape types

Because of the particularly bad Dolby error
with Maxell MX | decided to include an additional
overall response with Scotch Metafine.
Although the Dolby error was less with this, it
was still quite apparent as you will see. Lab plots
using UDXLII (Class Il tape) were also made, and
with this tape the error was less. Replay eq was
also felt -to be a trifle malaligned, the mid-
spectrum result showing + 1:2dB at 125Hz and
—0°8dB at 6:3kHz.

The fine bias control appeared to have little or
no influence on Class IV tapes. For UDXLI | was
obliged to set the control to + 10 to avoid
excessive treble lift, while with UDXLII it was
bestsetat — 10.

| was also disappointed with the LF
performance using UDXLI, the distortion
measuring 009% and the MOL 3dB. Metal did
better at 0'7% distortion and MOL 5-56dB, but
the marking of metal tape performance had to be
curtailed owing to the Dolby error. Distortion on
the record monitor signal at + 10dB output was
acceptably low.

Signal/noise ratios were very good, being
57-5dB replay (with only a minor amount of
mains ripple) and 66'5dB overall with Scotch
Master Il at 70us and with Dolby. Almost the full

10dB of improvement with Dolby was measured
and 4dB improvement with 70us eq.

Wow and flutter was around the 0-1% mark
and there was absolutely no speed error. A C90
rewound in 126 seconds. There was no under-
reading on the meters with 20ms bursts, and the
headphone delivery was high enough for most
impedance ‘phones. The squarewaves show a
fair amount of ‘ringing’ and more starting
overshoot without Dolby than with (lower trace)

Under audition the lower-treble depression
with Dolby active could sometimes be detected,
depending on the level of the reproduction, and
some listeners preferred the result using metal
tape with Dolby switched off. As the error
between the two channels differed the stereo
image had a tendency to wander around a bit.
General noise level was low, though, and had it
not been for the small-flux frequency response
aberrations a higher mark for auditioning would
have been assured. This is a pity for | felt that the
deck had more potential than the sample
conveyed.

The metering was favoured and the machine
was easy to use and embodies features that
could be of use to normal users.
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ONKYO 12060 £200

his three-head deck with off-tape monitoring is an up-market version of the two-head

TA2040 yet the expected selling price is remarkably competitive. The sample
received for this review was the first UK one, which appeared to have been well evaluated
elsewhere before arriving at my lab. It is likely, therefore, that some of the criticisms may
have been resolved by the time it gets into the shops.

It is a front-loader and is contained in a ‘silver’-finished metal enclosure with ‘brushed
aluminium’ fascia. Bias and eq are established by a three-position switch (no specific
position for Class Ill FeCr tapes) and a fine bias control permits optimisation. This is aided
by a two-tone oscillator which records suitable level 333Hz and 10kHz signals on the tape
alternately and monitors them in realtime on the meters from the replay head. While this is
happening the plan is to adjust the bias control until the deflection is the same at both
frequencies. This is a simple process which appears to work well in practice. Onkyo call it
"Auto Accubias’.

The deck incorporates Dolby B which can be used with or without MPX filtering and
Dolby HX. There is also a switch for externally timed replay or record which has two extra
positions for memory rewind and auto-play (eg, when zero on the tape counter is reached
during rewind the fast spooling either stops or the transport goes automatically into play
mode, depending on the position of the switch).

Tape transport is logic-controlled operated by elongated ‘soft-touch’ switches. There is
also a press-in rotating control which makes it possible to introduce fade ins and outs on an
already recorded tape. A small push-button switches between source and tape and another
provides record mute while held depressed. A mini-knob adjusts line replay level and the
headphone monitoring level simultaneously. Amplifier interfacing is to rear ‘phono’ sockets
(no DIN option) and standard jack sockets are fitted at the front for headphones and left
and right mics. A rear DIN-type socket accommodates a remote control.

Indicator lights signify which tape transport switch has been depressed (with the
exception of stop). There are also indicator lights for tape type and Dolby HX. Metering is
by peak-responding movements calibrated from —20 to +7dB, with DL occurring around
—1dB. Dimensions approximate 418 x 120 x 330 mm (W x H x D) and weight 6-5kg.
Expected selling price is about £199.90.

The verdict

| must admit to being impressed by this deck at the expected selling price. Had it not been
for the metal tape limitation and the one or two maladjustments (which will hopefully be
cleared from later importations) | would have marked it even higher for merit. As it is |
award B for meritand 2 for value.
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| was greatly impressed by the very flat overall
frequency responses and the only minimal lack
of Dolby integrity as shown by the pen-chart,
which applied also to UDXLII. You will see that
the metal response is only about — 1dB in error
all the way from 20Hz to 20kHz. | should mention
that these were plotted after bias optimisation
which proves that the ‘Auto Accubias’ works, at
least, to equalise tape sensitivity over the
spectrum. 120us replay eq was a trifle out of
adjustment, being +0.5dB at 125Hz and
—1-56dB at 6-3kHz.

Although | obtained very respectable LF
performance figures with UDXLI (048%
distortion and 6:5dB MOL ref. DL), the results
were less happy with MX metal. At the
established bias setting (for the MX overall
response in the pen-chart) the distortion was
1% and the MOL 4dB. This could be
improved by advancing the bias but at the
expense of the ‘flat’ upper-treble response.
Replay monitor mode distortion was low at 10dB
over Dolby.

Signal/noise ratios wete good, the Scotch
Master Il returning 65dB with Dolby. W&F, too,
was low at 0:07% and speed was only 0-1%
slow. Headphone delivery was suitable for 8-
ohm ‘phones as well as for higher impedance
ones, of course.

Fast spooling time was very protracted at
more than 180 seconds for a C90, but this was
almost certainly caused by an incorrectly set
torque adjustment within the machine. The
squarewaves show the usual initial overshoot
followed by ‘rings’, the upper trace with Dolby
off and the lower with it on.

The meters were under-reading by less than
1dB on 20ms bursts so they can be classified as
true peak-responding. The deck auditioned
impressively, though a little more tape instability
was noted than would have been expected,
causing a wandering stereo image. Using metal
tape Dolby HX appeared to have hardly any

effect at normal recording levels. If the level was
deliberately increased low-frequency
compression was noted before high-frequency
aberrations and in-band intermodulation. HX
seemed to work better with UDXLI and very
good recordings were made on this formulation
with HX.
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OPTONICART7000 £159

his two-head front-loader is of attractive slimline styling. The height of the fascia is

not much greater than. the height of the cassette holder, the upper half of which is
windowed. Rear illumination helps you to see what is happening to the tape through the
cassette. This windowed part neatly lines up with an upper windowed section of the fascia
proper, behind which lies the peak-responding fluorescent metering, the tape counter and
the ‘search system’’indicatars. The overall impression is more of a slim-line radio tuner than
a cassette deck.

Tape transport is operated by a solenoid and soft-touch ‘logic’ buttons. Matching buttons
are used for the ‘search system’, whieh Optonica call “Autg Programme Search System'’
(APSS for short), for input switching (fron line ‘phono’ sockets to mi¢c with DIN), Dolby
selection, MPX filter switching, metering peakhold switch and timed record/replay switch.
All these switches are fitted tothe 'silvered’ part of the fascia. The deck is metal enclosed of
matching finish. Rear is a hardboard material.

The APSS scans a recorded tape at spooling speed in either direction and when a
deliberate pause is detected, or a gap in the recorded material, lasting for about 3 seconds
the fast-spooling stops and the deck goes into normal play mode so that the recorded
material following the gap is reproduced. Indicator symbols show that the APSS has been
activated and the direction of scanning

Recording level is adjusted by a small, friction-coupled dual-concentric knob, and there is
a separate knob for replay level setting which also controls headphone volume. Amplifier
interfacing is by rear ‘phono’ sockets, with DIN socket option brought into operation, with
the front mic jacks, by a press-button. A four-position rotary switch selects the bias and eq
for the four classes of cassette tape.

The fluorescent bar-graph metering is calibrated from —20 to -+8dB, with DL at 0dB,
and by depressing a button the final elements of the two channels are retained in display,
being continuously updated by the signal peaks. Indicator lights signify play, record, pause
and Dolby modes.

A button makes it possible for you to introduce your own deliberate pauses when
recording so that the tape can then be used to operate the APSS. The button is depressed
to mute the recording signal, and after about 4 seconds the deck goes into pause mode,
which is retained until the play button is depressed to resume the recording.

Dimensions approximate 430x95x320 mm (W xH xD) and weight 6kg. Expected
selling price is around £159.
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The verdict

This deck was favoured for its encouraging auditioning. One or two odd things were found
during the lab scrutiny, as we have seen, but their impact on the sounding of the deck was
minimal. Taking all things into account | am happy to award A for merit and 1 for value.
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Thefindings

The deck penned some fairly flat frequency
responses with only moderate Dolby error with
the test tapes used, as you will see from the pen-
chart. In adition to the usual plots of 120us oxide
and metal tapes, | decided also to show a Class Il
tape plot (UDXLII this time. The metal MX
certainly gave a good account of itself, the
—3dB point being pretty close to 18kHz.
Extremely good Dolby integrity was also
achieved with this tape. With the extended LF
responses of all tapes, coupled with the freedom
from LF undulations, | would classify the MX
result as very good indeed for a two-head deck.

UDXLI shows a little HF peak (possibly
recording pre-emphasis) around 14kHz, while
UDXLII shows a more progressive rise to upper-
treble and a higher HF response

Replay eq at 120us mid-spectrum was good at
LF, but had a little droop of 0-8dB at 6:3kHz.

Signal/noise ratios were good, replay being as
high as 59dB (with only minimal ripple), and
overall with Scotch Master Il at 70us eq and with
Dolby 67:5dB — a top result!

LF performance with UDXLI was good at
0-5% distortion and 6:5dB MOL. Metal was not
quite as good at 0.7% distortion and 5dB MOL
WE&F was quite reasonable at 0:09% with
—04% speed error. Since the deck uses a
separate spooling motor (direct-drive capstan
motor) | was expecting a less protracted C90
fast-rewind time than the 140 seconds
measured. | was also a little disappointed to find
the monitor mode distortion higher than some at
+10dB output. Although this could be limiting
the MOLs (though they are certainly not bad as
they stand), it would need a higher distortion at
an output below + 10dB significantly to affect
the tape yield to my 3% distortion threshold.

Headphone delivery was adequate for
medium/high impedance ‘phones, while even
across 8 ohms the signal was still 142mV (at DL)
with the replay control at maximum.

The squarewaves show fewer ‘rings’ with
Dolby off (upper trace) than on with this deck;
but have still yet to see a really good
squarewave from a cassette deck!

The test mics interfaced without problems and
both the sensitivity and S/N ratio were
considered suitable for domestic applications.

Under audition encouraging comment was
given by the listeners when the master-tape
music was recorded on Maxell MX. The general
opinion being that, despite the small metal MOL
limitation, here is a deck which can do justice to
the higher price of metal. Smoothness of
response was good and the bass, although a
little ‘blurred’ at times on heavy organ music,
was thought full and firm. Low-level ambience
was nicely portrayed, and it needed particularly
high recording levels with metal to evoke HF
compression symptoms.
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PHILIPS N5431 £123

his is a rather bulky two-head deck with mechanical piano type keys for tape

transport. It is one of the few decks of this class now in the market place without a
metal tape position. It is a front-loader with a see-through window and tape remaining
scaling. Metering is by two well illuminated quasi-peak dB movements scaled from —30 to
+5, with Dolby level falling around 0dB. To help you know exactly where your real peaks
are, Philips have included a solitary peak-responding LED set at +4dB.

Bias and eq are selected simultaneously by a press-switch, there being three of them for
tape classes |, Il and Ill. Similar switches operate Dolby noise reduction and MPX filtering
separately. There is also a memory stop switch geared to tape counter zero.

Recording level is set by a large dual-concentric friction-coupled knob, while two small
screwdriver presets at the rear allow for output level normalisation of the left and right
channels separately. Amplifier interfacing is via rear ‘phono’ sockets with DIN socket
option, but the deck does not provide source signal monitoring through the amplifier —
only from the headphones.

Standard % in jack sockets at the front accept left and right mics and headphones. If you
plug a single mic into the right socket, both left and right line inputs are disconnected and
the mic signal can be recorded on both channels (mono mode). Plugged into the left socket
only, the left line input is disconnected. With two mics plugged in you achieve normal
stereo recording from the pair.

The back of the cassette holder is illuminated and small indicator lights show when Dolby
and record are selected.

Dimensions approximate 450 x 150 x 350mm (w x H x D), and, although from the Black
Tulip series, the fascia of the sample submitted for test was brushed-aluminium. Enclosure
is grey-finished metal. The price, | was told, has been reduced from around £173 to about
£123.

The verdict

| am sorry but | cannot be very enthusiastic over this non-metal deck. | was also annoyed at
not being able to monitor the source signal from the ‘phono’ sockets. Careful control of the
peak recording levels is essential to achieve the best Sound quality. | would personally
rather pay the extra for the N5748. My award is thus E for merit and 4 for value at the
reduced price.
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Thefindings
| had a little problem in finding suitable tapes for
the machine. The plan was to use the latest
Philips brews, but the high-energy Class | Ultra
Ferro was under-biased by the deck, giving a
significantly rising upper-treble response, while
the latest Philips Ferro gave a poor LF MOL and
highish distortion, though taming the upper-
treble rise.

You will see from the pen-chart that the latest
Philips Ultra Chrome gave a sanitary response,
albeit with signs of Dolby non-integrity. | have
also included the responses of Ferro and UDXLI,
both of which suited the set Dolby levels of the
deck. UDXLI also exhibited a rising treble, as you
will see, but this tape did better on LF distortion
and MOL.

Actually, the LF performance with most tapes
was not good. Ferro produced the highest
distortion and the least MOL. UDXLI was better
but Ultra Chrome came out best in the deck.

I was also disappointed to find that the replay
channel headroom was poor. The distortion
tended to climb rapidly at increasing output
above the 1% point. The deck seemed to be
worse than the N6748 in this respect, which itself
was not good on that parameter.

Line input headroom, though, was 44dB
which would be adequate for most source
inputs. Signal/noise ratios were also acceptable,
but | was unable to attain the full Dolby
Improvement, and the mains ripple on the noise
was higher than from scme decks. With the
Scotch Master Il (70us) the ratio was 65.6dB
with Dolby. 120us replay eq was slightly out of
adjustment, as also head azimuth. W&F was
good, though, at no more than 0:08%, and
speed error a mere 0-1% slow. Class Il erase ratio
was below noise. Headphone yield was 70mV
(DL) across 8 ohms, corresponding to 0-6mW. A
C90 fast-spooled in 120 seconds and the meter
movements under-read 20ms bursts by about
3dB.

The oscillogram reveals quite fair (for a
cassette deck!) squarewaves, the lower trace
with Dolby and MPX filtering on. The meters,
incidentally, were found to have a response
rising with frequency.

After moderate recording levels (ensuring that
the +4dB LED does not flash), the sonic results
were better than might be expected from the lab
findings; but harshness and stridence manifested
by running at the higher recording levels that can
be accommodated by other decks. Stereo
imagery was not very stable and mid-range
colouration was detected by some listeners.
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PHILIPS N5581 £220

his is another miniaturised deck, the time from the Philips Black Tulip micro-system,
which is available as a separate item and which could be integrated into virtually any
hi-fi system, especially where space is at a premium. It is a two-head direct front-loader
with logic tape transport control and digital electronic tape counting. The cassette is
clipped into a fascia recess along the bottom of which is a protruding part which carries the
soft-touch press-buttons and indicator lights for play, record and pause. A well-engineered
hinge-over cover protects the vital parts when the deck is not being used. It swings out of
sight underneath the press-button assembly when the deck is in operation but it is not very
efficient in keeping out dust.

Competent engineering is in evidence, the machine being fully metal enclosed of
essentially ‘brushed aluminium’ finish. Metering is by a peak-responding fluorescent display
calibrated from —20 to +5 dB with +8dB when metal tape is selected. The fluorescent
elements are very bright and clearly discernible, with a colour-change filter above 0dB. DL
was found to correspond to 0dB, both channels closely matched.

A particular feature is the electronic tape counter with large, red-glowing digits, any two
numbers on which can be entered into two separate memories. For example, if counter
number 30 is entered in one of the memories the tape will stop at counter numper 30 during
fast rewind. It is also possible to link memorised counter numbers to autoplay and auto-
rewind functions so that the tape will play from the first number to the second, then rewind
back to the first number and play again, and so on. Other tricks are also possible such as
autoplay and auto-rewind between the start of the cassette and counter number, between a
counter number and end of the cassette and between the start and end of the cassette
without memory assistance.

The memory functions are handled by small press-buttons as also are tape bias and eq
selections, the latter two being selected simultaneously for tape classes I, Il and IV. Dolby
noise reduction with or without MPX filtering can also be selected by push-buttons, small
lights showing the engagement of Dolby and metal tape. A friction-coupled dual-concentric
knob is used for recording level control. Amplifier interfacing is by ‘phono’ sockets — no
DIN socket option, which is a turn-up for Philips, though the deck is labelled as being made
in Japan! Mic input is activated and the ‘phono’ input defeated by the insertion of a
standard %in jack plug, each channel being independently operative in this respect. A
standard jack socket is present for headphones, but there is no replay level control.

Dimensions approximate 260 x 100 x 210 mm (W x H x D), and the price was given as
£220.
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The verdict

C 3

This is certainly another attractive mini-deck and one which is particularly well-engineered.
| would have been happier with better upper-treble frequency responses, with a little more
metal LF MOL and with less W&F and more speed accuracy. The auto-functions could
prove useful. They are fairly versatile. Like most minis there is a price premium to pay. Over
£200 for a two-head deck can seem a lot when compared with more conventional-sized
decks of equal or, perhaps, slightly better performance. However, the auditioning and
features have to be linked into the equation. | must admit to having a little difficulty in
ranking this deck; but | feel it deserves a C for merit (I would have given it a ‘B’ had the
frequency responses and W&F been better) and 3 for value.
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Thefindings

Tape transport and the auto-functions
performed without problems, but in order to zero
the counter it was first necessary to place the
deck in stop mode, which | found a trifle
annoying for some applications. The cassette
recess is brightly lit at the rear so the tape can be
seen clearly through the cassette window. The
deck was found to run a little warm, there being
a small heat sink at the back.

It seemed only right with a Philips deck to use
Philips tapes (not their latest ones) for the
primary tests. The pen-chart shows that all three
classes suffered from treble droop, though in all
cases the Dolby integrity was good. 120us replay
eq was quite respectable mid-spectrum with a
little boost at 125Hz. The upper-treble roll-off of
the overall responses could be due to a little too
much bias for the Philips tapes or HF eq
maladjustment (or, perhaps, a bit of both).

LF performance with the Class | and IV tapes
was also very reasonable, distortion being 0-7%
and MOL 6:5dB with Class | and 0'8% and 5-5dB
with Class IV (metal). Signal/noise ratios gave
no cause for alarm but, although mains ripple
components were not unduly high when
measured in the lab, they could just about be
heard under audition with the amplifier volume
set high when the programme was at low level.

However, the weighted ratio with Scotch Master
II'using 70us eq and Dolby was up with the best
at 65.5 dB. Distortion in monitor mode was
satisfactory at + 10dB line output.

W&F was hovering around 0°12% (DIN) and
the tape was running 1:1% fast. A C90 fast-
spooled in 111 seconds. Headphone yield would
be sufficient for low as well as medium and high
impedance ‘phones. Metering under-read 20ms
bursts by about 1dB, so from the practical aspect
it can be regarded as peak-responding. | thought
the squarewave with Dolby plus MPX filtering
(lower trace) was relatively good!

The test mic revealed adequate input
sensitivity and a noise floor low enough not to
detract from most domestic applications. | think
that most people would be happy with the
reproduction from this deck. Transient ‘sparkle’
was slightly less bright than some, and critical
listening exposed mild colouration at low- and
mid-range, but the bass itself was fairly firmand
ambience accuracy fairly good. With the
metering (used correctly) it was not easy to run
into obtrusive tape compression. Metal was
favoured over the oxide formulations for the best
recording of the master-tape material.
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PHILIPS N5748 £260

uring the course of its existence the price of this well equipped Philips has been
D slashed quite dramatically. It is a three-head deck with logic control and of black fine-
grain finish matching the other items of the Black Tulip series. It is substantially larger and
more massive than most of the other decks and quite ‘professional’ looking. The cassette is
loaded into a smoothly opening holder with a windowed front and scales showing the
approximate playing time remaining on the tape. It is double-Dolby and provides source and
off-tape monitoring selected by a lever switch. Similar switches all in a row along the
bottom of the fasic operate both Dolby and DNL noise reduction, MPX/RF filtering,
separate eq and bias for tape classes |, Il and IV, and post-fade.

Recording level is adjusted by separate left and right channel sliders and the replay level
can be normalised by screwdriver presets at the rear — one for each channel. A third slider
sets the post-fade rate. The post-fade feature makes it possible to fade out the end of a
recorded section cleanly after it has been made. The tape is wound to the approximate
point were the fade is required and the recording then replayed and monitored. When the
precise point is reached the post-fade switch is operated, and the recording then gradually
fades out at the rate set by the slider. To avoid accidental erasure the switch needs to be
unlocked by a sliding button before it can be operated.

Metering uses fast-responding movements calibrated from —30 to +3 dB and two
peak-responding LEDs set at +4 and +7 dB. The scale backings are evenly illuminated
and red illumination at the rear of the cassette holder helps you to see the running of the
tape. While the tape is playing it is possible to spool in either direction by holding down the
appropriate spooling button — normal replay resuming when the button is released. This is
a sort of cue/review facility but minus sound monitoring.

There are standard % in mic jack sockets atthe front but no mic mixing. The mic circuitis
engaged and the line input disconnected by insertion of the mic jack plug. Amplifier
interfacing can be either ‘phono’ or DIN.

A big thing is made of headphone monitoring by way of a separate inbuilt amplifier, level
and balance controls. The three-digit mechanical tape counter is related to a memory
button, while another button provides auto-repeat. Each ‘logic’ button for the tape
transport shows a small light when depressed.

Dimensions approximate 428 x 150 x 300mm and the fascia is equipped with side slots
for rack mounting. The deck is now selling for around £260, which is almost £200 below the
original price.
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The verdict

B 2

We have seen that the machine is not totally blemish-free (what machine is?). | had to
criticise replay and line overload margins and incorrect biasing for the latest high-energy
Class | and IV tapes. Nevertheless, the machine carries some useful electronics for its
reduced price and the auditioning was acceptable at the correct recording levels. Had there
been better replay and line input headrooms and a higher Class |/IV bias, my award for
merit would have been higher. As itis | still find the machine above average and give B for

merit and 2 for value.
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This s the second sample of the N5748 which
has passed through my lab, and checking with
the results of the earlier one | was happy to note
that a good few of the parameters were similar. |
was unhappy, though, to find that the original
replay clipping had not been improved; but as
noted in an earlier review this must be
considered in perspective. What it boils down to
is that at about +8dB output the distortion in the
replay channel is up to about 1%

Now, at +8dB output the tape distortion is
grossly predominating, anyway, so a little
second-harmonic of electronic distortion is not
generally worrying — in fact it can be a blessing
because it tends to disguise the third-harmonic
from the tape! Obviously, running at abnormally
high recording (and hence replay) levels, clipping
distortion will be heard; but at normal recording
levels my listeners were certainly not teeth-
gritting.

LF performance via tape resulted in a very

moderate Class IV distortion of 0-6% and MOL
of 6:756dB with MX. Philips metal was similar.
Class | tape gave 0'5% distortion and 6dB MOL
(UDXLI). Philips latest Ultra Ferro was under
biased in the deck, while the latest Ferro gave
fairly high distortion and correspondingly low
MOL. On the other hand, the latest Philips Ultra
Chrome produced only 0-75% distortion and 6dB
high MOL, which are certainly good for a Class |l
tape. Owing to the relatively high UDXLI, Ultra
Chrome and metal MOLs, therefore, you can see
that the off-tape yields were not being unduly
inhibited by the moderate replay headroom.

The pen-chart shows that the very latest breed
of Philips Metal was inadequately biased by the
deck. The response was almost 5dB up at 20kHz!
Maxell MX was better biased, as you will see.
Ultra Chrome and Ferro were also well biased
and, except for the Ultra Chrome, Dolby integrity
was quite good across the board. The deck does
not suit the latest Ultra Ferro of Philips nor the
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PHILIPS N4578

Thefindings CONTINUED

UDXLI of Maxell since the upper-response with
these tapes was rather like that of Philips Metal.
Using these tapes (also Philips Metal) gave too
shrill a treble. This is a pity, especially at Class I,
because the Ultra Ferro is quite a good tape
properly biased — under-biased, apart from the
seriously rising upper-treble, the distortion is
high and the MOL low. It would now pay Philips
to rebias this deck to suit Ultra Ferro and Philips
(latest) Metal.

Dealers selling the deck might be persuaded to
undertake the rebiasing for you! Anyway, as the
deck stands there are other suitable tapes you
could use with it (see under Tape Biasing
Requirements).

Signal/noise ratios were quite acceptable but
Dolby failed to produce the theoretical
improvement — not quite. With Master Il (70us)
and Dolby the ratio was 65.5dB (with Dolby and
DNL you can achieve 67dB). Hum content was
low.

During the tests | came across another
headroom which could be widened to advantage
— line input. At 2:3V input the distortion was
1% . Mic headroom was okay, however, and the
noise adequately low.

W&F was a mere 0:06% (replay only) and the
tape running 0.5% slow. It took 115 seconds
to fast-spool a C90. Metal erased to well below
noise floor and the meters under-read 20ms
bursts by 3 to 4 dB, so they are almost peak-
responding , with rising HF sensitivity. The
difference is made up by the two peak-
responding LEDs. Replay eq was in balance
(—1dB at 10kHz with my test tape). Headphone
yield was so high that at full volume the amplifier
could be run into clipping. | would hardly think
you would run so high. Maximum output (at DL)
was 3.8V across 600 ohms and 580mV across 8
ohms, corresponding to 24 and 42mW of power
respectively.

The oscillogram shows fairly fast rings’ but
otherwise good wave shapes, indicating an
extended HF response. If it had notbeen for the
‘rings’, in fact, the squarewaves would be about
the best in the book: The lower one is with
Dolby.

Very good auditioning obtained at the correct
recording levels, but it must be admitted that
harshness and stridence could be evoked by
using too much level. | found it best not to flash
above the +4dB LED. The best auditioning
metal was Maxell MX and the best Class | oxide
Philips Ferro despite the limited MOL. Good

results were also obtained with Philips Ultra
Chrome. A little unsteadiness of stereo scene
was detected, but noise was low and ripple
content inaudible.
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PIONEERCT200 £90

his is a smart little slim-line deck of basic features and not very expensive to boot. It uses

two heads and logic tape control by soft-touch buttons. Metering is by two illuminated
blue-backed movements which, although calibrated in dB, are not very fast-responding,
and there are no back-up peak-responding LEDs.

A three-position lever switch selects bias and eq simultaneously for tape classes |, Il and
IV (metal), while a similar two-position switch gives Dolby on and off.

The front-loading cassette holder springs open swiftly when the eject button is
depressed, and through the windowed front can be seen the cassette, but there is no rear
illumination to help you view the tape running through the cassette.

Amplifier interfacing is by two pairs of ‘phono’ plug-terminated leads coming out of the
back (the usual sign of cost cutting), but there are three-standard %in jack sockets at the
front for left and right mics and headphones. Input changeover from line to mic happens
automatically when a mic jack plug is inserted.

Tape counting is by the inevitable three-digit mechanical device with zero reset button,
but there is no memory rewind facility. Recording level is set by a large dual-concentric,
friction-coupled knob at the right of the fascia, but replay and headphone levels are fixed.

Fascia is brushed aluminium and the metering (with the tape counter) occupies an
approximately centre position behind an oblong window with slightly protruding ‘silver’
surround. The deck is enclosed metal of black-crackle finish — the rear also of metal.

Dimensions approximate 420 x 99 x 333 mm (W x H x D) and weight 4-7kg. Selling price
is expected to be around £90.

The verdict

Despite the relatively low price of this deck and going on the test sample | must admit to my
disappointment over the results. | regret that | cannot award more than E for merit and,
because of the relatively poor results, no more than 5 for value. One must have in mind the
possibility of a sample aberration in this case, and it could be that a different sample would
measure and audition better.
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Thefindings
| am sorry to report that the results failed to live
up to the deck’s appearance, especially with
metal (Class IV) tape. It is possible, of course,
that the test sample was somewhat out of
adjustment internally or that it was bugged by a
fault. Anyway, on metal the distortion was
above 3% at DL and the MOL below 0dB. Replay
headroom was acceptable, so it seemed that the
trouble resided in the recording part.

Spectrographic distortion analysis revealed
that the distortion was essentially 2nd-harmonic,
and by using my flux-coupler | discovered that
the distortion increased dramatically (at a given
recording level) when the bias/eq switch was
changed from Class | to Class IV. This suggested
either that the bias/erase signal became badly
distorted when it was stepped-up to Class IV or
that the head was magnetically saturating on
relatively low audio signal levels when it was also
passing the metal bias current. It is not my brief,
of course, to discover the precise whereabouts
of faults for manufacturers, but the above should
give them agood clue!

With Class | tape the distortion was a mere
0-5% and the MOL 5dB (with UDXLI), so no
particular trouble with this sort of tape. Class Il
tape gave more distortion and a lower MOL than
Class |, but this could well be a function of the
tape itself.

The pen-chart shows a respectable UDXLII
small-flux response but very poor metal
responses with severe lack of Dolby integrity.
UDXLI was better but with this tape the
response tended to rise at HF and the Dolby non-
integrity increase. | decided to try metal with
both Maxell MX and the latest Scotch Metafine,
but in both cases | had the impression that the
tapes were being over-biased 110us replay was a
little out but not much.

| could find no problems with the signal/noise
ratios which, although not to the pinnacle of
some decks, was up to 65-5dB with Master I

(70us) and Dolby. Some ripple was present, but
not subjectively irritating and owing to this the
replay Dolby improvement (with CCIR/ARM
weighting) was a little below 9dB.

WE&F was hovering around 0°1% (replay) and
the tape was running some 0:9% fast. Fast-
spooling of a C90 took 131 seconds. The meters
under-read 20ms bursts by 9dB and DL was
scaled at +3dB. The meters have a range from
—20to +6 dB.

Headphone yield was very acceptable, there
being 100mV across 8 ohms and 650mV across
600 ohms, both at Dolby level. The oscillogram
shows minimal ‘rings’ on the squarewaves (lower
with Dolby) owing, no doubt, to the restricted
upper-treble  frequency response and the
apparently higher than required bias.

Under audition UDXLI gave the most balanced
results. The low treble of metal could be heard.
Stereo imagery was a little unsteady and bass a
trifle boomy and distorted.
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PIONEERCT 300 £110

his recent issue from the Pioneer stable is moderately-priced, sleek-looking and a fair

performer as we shall see. It is a two-head front-loader and metal capable, of course.
Metering is by a rectangular fluorescent display placed behind a window next to a large
friction-coupled dual concentric knob which controls the recording level. Calibration is from
—20 to +8 dB and the indications above 0dB are underlined so you can easily see when
you are peaking to a high level. The display, including the calibrations, is bright-blue-
glowing and, although failing to keep up with short-duration pulses, is faster than the
average VU meter.

Tape transport is logic-controlled by light press-buttons and solenoid, and the windowed
cassette holder opens silently and swiftly when the eject button is depressed. The rear is
not illuminated so, as with other models like this, you need some front lighting to see what
is happening to the tape. Dolby and tape selection use lever switches; the first a two-
position which does not provide separate MPX filter switching and the second three-
position for tape classes I, Il and IV. This is another deck which is not equipped with a Class
Il tape position. Incidentally, bias and eq are set simultaneously.

Standard %in front jacks accept left and right channel mics and headphones. Insertion
of a mic jack engages the mic input and disconnects the corresponding channel line input, it
thus being possible to record from line on one channel and from mic on the other. Replay
output is at a fixed level and interfacing is by way of two pairs of phonoplug-terminated
leads emerging from the rear, which undoubtedly help to keep down the cost of the
machine. There is no DIN interfacing.

The three-digit tape counter is mounted behind the metering display window. No
memory rewind switch or button is present. About the only extra is a ‘standby’ switch
allowing externally timer-operated record or replay.

Fascia is ‘brushed aluminium’ and enclosure of black-crackle-finished metal. The deck is
unobtrusive and smart-looking. Dimensions approximate 420 x 99 x 333 mm (W x H x D)
and weight 4-7kg. Selling price is around £110.

The verdict

The deck was mainly criticised for its metal frequency response (but some tapes were able
to do better than the MX plotted) and slightly slow metering. Had these been slightly better
and the W&F a trifle lower the deck would have received A/1 acclaim. Even so | still think it
justifies a high mark, so my award is B for merit and 1 for value. It is a competitively-priced
deck that would satisfy a wide range of users.
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Thefindings
Tapes of my (0) bias reference were found
essentially suitable for the machine, though the
sample indicated that metal tapes veering more
towards (+1) would help to combat the
drooping upper treble revealed in the pen-chart.
The other channel was less droopy, though.
Dolby integrity was good with both tapes
plotted, and similar results were experienced
with UDXLII, the HF going slightly higher than
UDXLI without the droop of MX. 120us replay eq
mid-spectrum was acceptable, there being just a
little lift at 6-3kHz, and pre-recorded commercial
cassettes came out quite well under audition

LF performance with both Class | and Class IV
tapes was very acceptable for the price of the
deck. UDXLI returned 0-4% distortion and 6-5dB
MOL and MX 0:6% distortion and 6dB MOL (in
fact, with the latest Memorex metal tape |
obtained 04% distortion and 7dB MOL). As is
usual the LF performance of Class Il tapes was
less good, but these have the advantage of the
70us noise improvement and slightly better
upper-treble. Distortion on the source signal in
monitor mode (while recording) was negligible at
0dB and around 0 1% at + 10dB.

| found no problems with the signal/noise
ratios, replay being 59dB with the expected 70us
and Dolby reductions and overall with Master |l
(70us) and Dolby active no worse than 66dB.
Background hum was not obtrusive, either.
W&F was hovering around 0 1% (replay only
using test tape) and speed error —0 8% . Metal
erased to below subjective noise floor. Line
output interfaced with no trouble to the test
amplifier but headphone yield was a bit down
across 8 ohms. Test mics also worked OK.

Metering DL was scaled at +3dB, one
channel being a shade more sensitive than the
other. However, the display was not as fast as
some, the 20ms bursts under-reading by bdB.

It took 131 seconds to rewind a C90.
Squarewave performance was less riddled with

high amplitude ‘rings’ than some decks you will
see (lower trace Dolby on).

Under audition the results sometimes belied
the low cost of the deck. Using high quality
direct-reel master tape sources some upper-
frequency stridence was discerned, hut in
general the response was judged to be ruite
smooth with a little mid-range colouration and
low bass below the quality of the source. The
deck gave best overall results with metal, but the
lower noise floor of certain Class Il formulations
was appreciated. Very slight W&F could
sometimes be heard on piano music and the
stereo imagery was below the established
master-tape reference standard.
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PIONEERCT-F850 £230

his substantial and relatively large deck incorporates a ‘closed loop’ dual-capstan,

servo controlled tape transport system and a separate spooling motor. It is a three-
head deck providing off-tape monitoring and the cassette is loaded directly into a fascia
recess. When the machine is not in use a hinge-over cover protects the vital parts and
minimises the ingress of dust.

Metering is by a digital fluorescent bar graph display which can be switched to VU or
peak response. Level indications and calibration from —20 to + 8 dB show up in bright blue
light, with double indicating lines above OdB. A rotary switch has positions for the four
classes of cassette tape, bias and eq being set simultaneously, and the bias can be adjusted
over a fair £ range relative to a centre control indentation. There is no provision for
‘optimising’ the bias except by listening to the change in replay quality while you are
monitoring off-tape while recording (which can be quite effective).

Recording level is set by a large friction-coupled dual-concentric knob, while a smaller
two-section knob allows you to set and balance the replay level. This latter knob also
adjusts the metering indication during replay, but confusion is avoided by an indentation, at
which setting the metering reads 0dB at a tape flux level of 160nWb/m (about 2dB below
DL). The metering thus reads +2dB with a DL test tape or +4dB with a DIN level tape.

All tape transport modes with the exception of ‘stop’ are indicated by small lights, and
light indicators also show when metal tape and Dolby have been engaged. The rear of the
cassette recess is diffusely illuminated which makes it possible to see the spooling
disposition of the tape in the cassette.

Change between source and off-tape monitoring during recording is by a press-switch,
while a similar switch zeroes the mechanical tape counter. There is no memory rewind
button. Neither is there a separate switch for timer-controlled recording/replay, but the
deck is so engineered that it goes straight into recording or replay mode, when suitably
programmed by the transport buttons, when the mains is switched on, so timer-controlled
operations are possible. This is because the transport buttons are the ‘latching on’ variety.

Amplifier interfacing is by ‘phono’ sockets (no DIN to be seen!) and the change from line
to mic input is accomplished by insertion of the appropriate mic jack. There are no mic
mixing facilities in the normal stereo sense.

The deck is relatively large and ‘solid’ looking, having the approximate dimensions of
420 x 150 x 361 mm (W x H x D) and weight 9-5kg. The deck is said to sell for around £230.
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The verdict

Despite the minor niggles and criticisms this deck was liked for both its lab and auditioning
performance. | had to criticise head azimuth setting, record/replay isolation at 16kHz and
speed error, two of which, at least, are not design aberrations. Change in metering
indication with replay level setting is also of dubious merit in my mind. However, the plus
to award A for

points adequately outweighed
meritand 1 for value.

the niggles, so | feel

happy
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Thefindings

It was found that with the fine bias control at
range centre the bias yield was then close to my
(0) reference. Swings of almost (—2) and (+2)
were possible by the control. The pen chart
carries more tape responses than some of the
other reviews for several reasons. At the time of
testing | was in possession of the new Memorex
metal tape and wished to see how this compared
with Maxell MX in the deck; | also wanted to see
how the biasing performed with other tapes.

You will see that with all classes Dolby
integrity was very acceptable. Low bass was
about 3dB down at 25Hz while upper-treble
depends on tape formulation. Metal, of course,
scored maximum for treble and Memorex had
about 1dB advantage over MX at 20kHz but the
coating of Memorex was a little more ‘fluffy’ at
HF than MX.

LF performance was very good with UDXLI
and metal, the results being a mere 0:25%
distortion and 7-5dB MOL for UDXLI, 0:6%
distortion and 7-5dB MOL for MX and 0-45%
distortion and (hold it!) 9dB MOL for Memorex
metal. As is usual, Class Il tapes did less well at
LF, UDXLII, for example, giving 1% distortion
and 4:5dB MOL. Distortion on the source
monitoring signal at + 10dB output was less than
0:03% and 0-:3% wvia head flux coupler (eg, the
latter taking head amplifier distortion into
account) under the switched conditions of metal
and Dolby.

Electronic replay noise was well below tape

noise and with Master Il (70us) plus Dolby |
measured 66°5dB (including bias noise). Mic
headroom was higher than some decks at 49dB
and noise was not obtrusive. W&F was well
down (replay only) at 0:06% with +0:7% speed
error (could be improved). Head azimuth error
was noted by the test tape output being some
5dB down at 10kHz (120us). Erase ratio was well
below noise floor. Peak metering was fast with
1dB under-reading on 20ms bursts (10dB under-
reading in VU mode). Headphone output was
high at 8 ohms but, despite what the instructions
say, medium/high impedance ‘phones also
interfaced with adequate volume. It took 116
seconds for a C90 to fast rewind.

| was impressed by the squarewave
performance, especially without Dolby (upper
trace), which is one of the best results achieved.

The deck auditioned particularly well. On the
critical side the bass was a trifle ‘fluffy’ and a
small degree of mid-frequency colouration was
discerned; but | feel that many users would have
difficulty in conclusively detecting differences
between source and tape. Differences were
heard using high quality direct-reel master tapes,
but it was thought (when A/B-ing in real-time
off-tape by using the source/tape button) that
some of these could have been stemming from
breakthrough from the recording to the replay
channel since the measured isolation at the
worst frequency of 16kHz by down to 20dB — at
10kHz it was 32dB and at 20kHz 24dB
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PYE SR3200 £87

his relatively inexpensive front-loader is from the Pye Hi-Fi Sound Project series. It is

metal capable but employs mechanical press-keys for tape transport control rather
than soft-touch buttons and logic control. The keys are not hard to push down, however,
and they have quite a smooth feel about them.

The cassette holder has a see-through window at the front but no rear illumination,
though a bright yellow patch at the back helps towards viewing the tape through the
cassette windows. The holder opens fairly smoothly and quietly when the eject key is
depressed.

Two separate control knobs are fitted for left and right recording level. Replay output
level is fixed at a suitable amplifier interfacing value. A press-switch changes between line
and microphone circuits. Left and right microphones are catered for by standard front jack
sockets, while the line circuits have rear phono plug interfacing with DIN socket option. A
standard jack socket at the front accommodates a headphone set but there is no way of
adjusting the headphone monitoring level apart from adjusting the recording level.?

A three-position lever switch selects the bias and eq simultaneously for Class I, Il and IV
tapes, there being no position for Class Ill FeCr tapes. A matching two-position switch
relates to Dolby on/off. A two-position slider switch at the back of the deck can be set to
reduce radio interference. Little information is contained in the instructions about this
switch, however, it merely being said that, in the event of LW and MW interference (eg.
whistling on a recording made from these AM transmissions), suppression can be achieved
by setting the switch to another position. This is not the usual type of MPX filter, then,
which appears to be permanently active in the deck, but a filter for the suppression of bias
beat tones when recording from LW or MW radio programmes.

Metering is by two well illuminated but rather small movements calibrated from —20 to
+5 (dB or VU — take your pick!). Actually, as the meters are not peak-responding and
Dialby level refers to about + 3, the meters can be assumed to be VU-reading. There is a
three-digit mechanical tape counter but no memory rewind button.

The deck has a smooth ‘brushed aluminium’ fascia and a metal enclosure of ‘silver’
finish. The rear is black plastic and the base hardboard. Dimensions approximate
420 % 125 x 220mm (W x H x D) and the price is around £87.

The verdict

The deck put up quite a creditable performances for its price. It was quite happy with metal
tapes but fell down on metering, wow and flutter and speed accuracy. You will need to use
the ‘low bias’ type of Fe tapes to avoid excessive ‘brightness’. Taking account of the
various technical results and auditioning, | would place it at C for merit and 2 for value.
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Thefindings
The first thing which became apparent was that
the Class | bias delivery of the deck was below
the bias demands of the latest high-energy Fe
formulations. For example, using Maxell UDXLI
and similar Fe tapes the small-flux frequency
response would show a seriously rising upper
treble. Experimenting with a number of tapes,
using the excellent Wayne Kerr frequency
response analyser, it was found that the deck
gave the best frequency response with Fe tapes
of my (—2) bias coding. A useful (—2) tape was
the Ampex 'Plus’, and this was used for all the Fe
measurements, including the frequency
response.

You will see trom the upper curve on the
penchart that even this low-bias formulation was
responsible for a little peak around the 12kHz
mark — though probably the deck was more to
blame than the tape since the peak is also
present on the frequency response of the metal
tape, and was found to happen too with
properly biased Class Il tapes. Bias delivery of
the deck in Class Il and IV tape modes was close
to my (0) reference in both cases. On the test
tapes used you will see that Dolby integrity was
good at —20dB recorded level.

Dolby level was shown on the meters as +3
left channel and +2'5 right channel (@ slight
imbalance), and the meters under-read my 20ms
TkHz bursts by as much as 12VU. Hum and noise
was adequately low, the background being
established essentially by intrinsic tape noise.
With the Scotch Master |l at 70us and Dolby on.
| obtained a signal/noise ratio of 64.5dB which is
notmuch more than 1dB worse than some of the
very low noise decks.

| was rather surprised by the low distortion
and fairly high MOL provided by Ampex Plus in
the deck. The distortion in fact, at 0.65% (Dolby
on) was no higher than obtained with the metal
MX. The MX tape, though, gave a 400Hz MOL
as high as 7dB against the Ampex 5dB. Mid-
spectrum reply eq was a little undulating at

+1dB at 125Hz and +0.5dB at 6.3kHz. Wow
and flutter was not too good at around 0.13%
average DIN and the tape was running much too
fastat +1.5%.

Headphone delivery was quite good even at 8
ohms, but higher impedance ‘phones will sound
louder. C90 fast spooling time was 104 seconds,
which is not too protracted.

The squarewaves carry a fair amount of ‘rings’
with the usual initial overshoot, and as you will
see there was barely any difference between
Dolby on and off. The radio interference filter
positions at the back made no difference at all.

| had no problems with interfacing my test
microphones — hum and noise still being low.
Quite good recordings were made with Maxell
MX, but recording level had to be kept fairly low
on the meters for the best results. A small
amount of mid-spectrum colouration was
detected, giving a kind of ‘horn-like’ effect on
certain music, but this was not bad. Treble was
very well portrayed and bass, too, was
reasonably firm. There seemed to be no undue
problems with tape stability, but there was some
drift of stereo image. Comparing the hum/noise
output with an unloaded C-zero against the
Master Il confirmed the lab findings that the
noise is essentially that from the tape itself.
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REALISTICSCT24 £90

his two-head front-loader with mechanical-key-operated tape transport is sold by the

wide-ranging Tandy network. Fascia is ‘silvered’ plastics material and enclosure and
rear metal, the former of a crackled finish matching the fascia. The full-view cassette holder
opens smoothly when the eject key is depressed but instead of rear illumination it uses a
small mirrored surface. Metering is based on two rows each of five LEDs calibrated in steps
from —13to +3dB, those at 0dB and above glowing red. Dolby level is set to OdB.

Bias and eq for tape Classes |, Il and |V are set simultaneously by a two-press switch
combination. Similar press-switches are used for Dolby and MPX filtering. Two largish
knobs control the recording level of the left and right channels separately, while at the rear
is a small knob for adjusting the level of the replay signal. This, though, does not control the
level of the headphone signal, which is fixed at a useful value.

One possible disadvantage is that a rear DIN socket only is present for amplifier
interfacing. You could, of course, use a ‘phono’ adaptor but the DIN input sensitivity is very
high so you would get input over-loading by feeding from an amplifier ‘phono’ interface
unless an attenuator was also used. Input sensitivity at DIN is the same as at mic, around
200uV. In accordance with the DIN requirements there is no source monitoring signal from
this socket when recording. Source monitoring, however, is available at the headphone
jack socket, a facility which was exploited for some of the tests. Separate standard jack
sockets are also present for left and right mics, with internal switching.

The deck does not boast a wide range of features but, in addition to those described,
there is the usual three-digit mechanical tape counter without memory rewind. A small
indicator light on the dark backing to the metering display shows when the deck is switched
on.

Dimensions approximate 125 x 390 x 226 mm (H x W x D) and weigh a mere 3.5kg.
Price was given by my local Tandy store as £89.95.

Full A0 55 P

The verdict

It seems a pity that the deck was not equipped with ‘phono’ sockets. Metering range could
also be increased to advantage and W&F was around the threshold of audibility. However,
we have to take account of the price which, at less than £100, is in my opinion quite fair for
what is offered. My award is thus B for merit and 2 for value.
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Thefindings

The deck was found attractive and easy to use,
excepting the DIN-only interface which might
cause a problem to some users. Although the
metering was found to be true peak-responsive
(no under-reading on 20ms bursts), its ‘value’
was somewhat reduced by the limited range.

As the deck came with a Realistic metal tape it
was decided to use this for the metal tests
despite the fact that it was a C60 and not C90.
Tests were also made with Maxell MX to secure
relative judgement. UDXLI and UDXLII were
used for the Class | and Il tests. The pen-chart
shows a remarkably ‘flat” metal response. UDXLI
penned a less desirable response, but still not
bad. UDXLII showed about 1dB lift between 4
and 5kHz which was aggravated with Dolby.
Upper frequency response with all formulations
was a little curtailed with respect to more
expensive machines.

LF performance with UDXLI was outstanding
with no more than 04% DL distortion and an
MOL as high as 7'5dB. Metal failed to reach
these heights, distortion being 1'2% and MOL
6dB — still pretty’ good, though, taking account
also of the good frequency response. Distortion
on the source signal monitored from the
headphone socketwas low at + 10dB output.

| could find nothing unduly wrong with the
replay signal/noise ratios and the expected im-
provements were obtained with 70us eq and
Dolby. Overall ratio with the Scotch Master ||
and Dolby was 65dB, this being limited a little by
the DIN input noise (level control half advanced)
DIN and mic headroom was approachong 40dB.
Replay eq at 120us was not bad, the response
being less than 1dB down at 6-3kHz with the test
tape. Headphone delivery across 8 ohms was a
little higher than from some decks, but a
significantly higher output was available across
higher impedances. Metal erased to below noise
floor at TkHz, and it took 142 seconds to rewind
a C90.

W&F was on the high side at 0:15% and speed
errorwas — 0'5%.

The squarewaves reveal significant ‘ringing’,
the lower trace with Dolby and MPX filter active.

Under audition | must admit to being quite im-
pressed by the results for a deck in this price
range. There was some colouration, especially at
low bass with recorded organ music; treble, too,
was a trifle ‘bright” and the W&F was close to
‘the threshold of audibility, noticed on piano
music. Stereo imagery was fairly stable although
limited in forward projection, as with low-level
ambience, but the net results were perfectly
palatable. Metal tape revealed upper-treble im-
provement from high quality master-tape recor-
dings, but barely any improvement at all over
that obtained from top-grade 120us oxide when
the source was gramophone record or FM radio.

'
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REALISTIC SCT 31 £269

his is Tandy's three-head deck which is a front-loader, metal-ready (of course!) and

equipped with an auto-peak-hold LED metering system. A front press-button allows
you to change between the source and off-tape monitoring signal. The ‘brushed aluminium’
fascia is conveniently laid outwith the metering ‘bars’ below a window at the top right-hand
quadrant and the see-through cassette holder at the left-hand side, below which are the
mechanical press keys for tape transport operation.

The metering panel is dark colour, marked in white lines forming squares. The LEDs
themselves are fairly bright but the dB and percentage calibration numbers, not being
illuminated, are not easy to read in low ambient light. For each channel there are 16 LEDs
calibrated from —30 to + 10 dB, those above OdB red-glowing. The peaks hold for a few
seconds before extinguishing, but by the press of a button it is possible to retain a peak
reading.

A friction-coupled dual concentric knob adjusts recording level, and an adjustable
surround makes it possible easily to establish any required setting of the control against an
indentation. A smaller knob adjusts the replay signal level and the headphone volume. A
four-position rotary switch selects bias and eq together for the four classes of cassette tape,
while an adjacent mini-control provides a fair range of bias adjustment. A similar switch
selects Dolby with or without MP X filtering. The fourth position is of no value to the UK user
since it relates to the decoding of Dolby-encoded FM broadcasts as transmitted in the
States. Setting presets for this reside at the back along with ‘phono’ and DIN amplifier
interfaces. A switch makes it possible to set the DIN output to high or low level.

Standard % injack sockets are present for left and right mics and headphones. Using the
left mic socket the signal is applied simultaneously to the leftand right channels.

The deck is enclosed in black crackle-finished metal and is quite a smart outfit as you
might have observed in a Tandy shop window. Dimensions approximate 110 x 435 x 256
mm (H x W x D) and weight 4.6kg. My local Tandy store told me that the deck is selling
at £269.95 but is sometimes offered at a substantial discount (as other items in the shop
related to certain months). Prior to my enquiry about the price it was selling for £169.95.

The verdict
At the full selling price one might, perhaps, expect logic control and possibly one or two
extra features such as memory rewind switching for record and replay by an external timer
and maybe some method of optimising the biasing (like the Onkyo TA2060, for example,
which is less costly). However, the deck put up a fair performance both in the lab and
under audition and its LF performance was very good. Taking all things into account,
therefore, my award is B for merit and 3 for value. Obviously, the value ranking would be
much improved with £100 off the price, so if you are interested in the deck find out when
your Tandy store has its 'bargain weeks’ on decks!
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Thefindings

As with the two-head machine, | checked the
metal performance with Tandy’'s own Realistic
metal tape. Maxell UDXLI and UDXLII were used
for Class | and Il tests. All tests were made with
the fine bias control adjusted for the best overall
frequency response at —20dB recorded level.
With three-head decks there is always the
temptation to plot frequency responses and
make certain other measurements in the off-tape
monitoring mode (that is, making the measure-
ments from the replay head while the tape is
being recorded). This can save time and reduce
the complications, but it can also introduce
errors if the coupling between the record/replay
head sections is abnormally high.

| am sorry to say that this coupling was rather
high, increasing swiftly and dramatically with
increasing frequency as shown by the separate
pen-chart.

The pen-chart of the responses shows that all
tapes penned a ‘boosted’ LF response (which
has nothing to do with bias setting). However,
from about 300Hz upwards the responses
flattened nicely, with metal going on almost to
20kHz (the specification says 30Hz-21kHz with
metal +3dB). Plotting in the off-tape monitor
mode gave the impression of better extreme
treble, accompanied by a ‘peak’ owing to the
addition of the ‘breakthrough’ signal. The
responses for UDXLI and UDXLII were also
satisfactory (except the LF end) and Dolby

integrity good with all the tapes.

LF performance of the deck with all tapes was
astonishing! With the metal | measured around
0-35% distortion (Dolby on) and an MOL as high
as 9-6dB, which is incredible. UDXLI was not far
behind with 0°4% distrotion and 7-5dB MOL.
Distortion on the source monitoring signal at
+10dB output was not limiting the MOLs. The
former are some of the best metal tape results |
have ever achieved.

Signal/noise ratios were acceptable, replay
being 57dB and with Master Il overall with Dolby
65dB — not quite as high as some decks. W&F
was low at 0.08% (+0.6% speed error) and
metal-erased 1kHz tone was below noise floor.
Replay eq at 120us seemed a little in error,
including a little bass lift.

The metering under-read 20ms bursts by
about 2dB and the DL reference level occurred at
—1dB.

The squarewaves reveal significant ‘ringing’
and a rather large overshoot without Dolby.

Under audition the deck would accommodate
felatively large recording levels without
noticeable compression. Stereo imagery was a
little unsteady, possibly due to a little tape
flutter. Subjective background noise was low
with no apparent mains ripple. Complex classical
music was pleasantly handled with fair rendering
of low-level ambience. Some colouration was
detected on massed strings
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'ROTEL RDI1010 £189

F inished in dark chocolate brown colour and metal encased, this three-head deck with
off-tape monitoring is equipped with logic-controlled tape transport worked by soft-
touch buttons, facilitating transport mode changes without passing through stop. Signal
interfaces are phono sockets — no DIN.

Bias and e g are simultaneously switchable for Fe, Cr, FeCr and metal tapes, enhanced by
a user-adjustable fine bias control. Noise reduction is Dolby and you have the choice
of working with or without MPX 19kHz filtering. You can defeat record while the tape is
rolling by the press of a button, and adjust replay level by a front control.

Recording level is adjustable by a two-section friction-coupled knob for the left and right
channels but, although standard jacks are fitted for left and right mics, it is not possible to
mic-mix in stereo (but see under Cassette Deck Features). The line input is disconnected
and the mic imput activated when a mic jack is plugged in.

Headphone signal from a front jack is also adjustable by the replay level control. Cassette
holder is see-through without rear illumination, and metering is by two lines each of 16
LEDs calibrated from —20 to +9 dB, with 0dB approximating Dolby level (200nWb/m
magnetic flux).

A three-digit mechanical counter can be linked to memory rewind (you set counter to
zero and on rewind tape stops at that point), and there are switches for auto-rewind,
repeat-play and timed operations, the latter requiring an external timer. LED function
indicators are present.

Dimensions approximate 430 x 115 x 294 mm (W x H x D) and weight 6.2kg. Price is
around £189.

The verdict

A good effort towards design excellence, the one or two shortfalls might be later attended
to as the deck reviewed was the first available. At correct recording levels subjective
impressions were good. For a three-head, logic deck the price is competitive, and certainly
a machine worthy of further thought. My verdictis B for meritand 2 for value.
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Thefindings

Bias setting was close to my (0) reference but the
fine bias control makes possible the use of tapes
with bias demands from (—) to (+). Applicable
to all tape types. The instructions carry a table of
suggested settings for the various classes of
tapes.

Metering calibration was accurate on one
channel but down a dB on the other, and
although it uses peak LEDs was not as fast
responsive as | would have liked. There appeared
to be some electronic delay giving a shortfall of
almost 8dB on 20ms bursts. When recording
material rich in ‘peaky’ transients try to avoid
readings much above 0dB for the bestresults.

Replay noise was up a bit, but neither this nor
hum was unduly apparent subjectively. Full noise
reductions at 70us eq and Dolby were not quite
realised. With good Fe and metal tapes distortion
was well down and MOLs correspondingly high
— very good results, in fact. The overall
frequency responses expose some treble droop,
which could be a function of eq maladjustment
(being looked at by the manufacturer). Replay
only response was similar at treble; but mid-
spectrum eq good. Dolby integrity at —20dB
recorded level was not much in error on the test
tapes.

The squarewaves show significant initial
overshoot and the usual ‘rings’ with MPX
filtering on. W&F performance quite fair and
speed error 0'8% fast. Headphone output
suitable for medium/high impedance ‘phones,
but low at 8 ohms. C90 fast spooling was about
113s.
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SANSUI D300M £139

he sample sent for review was of all black finish, and very pleasant-looking it was,

too. Itis an attractively-priced deck sporting all the basic features plus what Sansui

call AMPS, which stands for ‘Audiomatic Music Programme Search’. It works in the usual

manner where deliberate pauses between the recorded programme sections are detected

during rewind. There are two positions on the corresponding switch, one which causes the

deck to go into play mode when a pause is detected, and the other which puts the deck into

standby instead. Unlike some of the more advanced ‘searching’ systems it is not possible to

programme to which pause number along a length of tape it is required to replay back from.
For the system to work the pause needs tolast for at least 3 seconds.

To facilitate introducing your own pauses along a tape, the deck includes a record mute
button which activates an indicator light when depressed while also causing the red record
indicator light to flash on and off at 1 second intervals.

Tape transport is controlled by elongated buttons and logic. Tape selection is by two
matching buttons which need to be operated together to provide the bias and eq
requirements for tape classes |, Il and IV. Metering is by a ‘digital’ peak level display
carrying two rows of brightly illuminated dots which show against a well illuminated
graticule scale from —20 to +8dB. An indicator light shows when the deck is set for metal
tape.

The cassette is directly loaded into a recess on the fascia and a hingeover cover at the
bottom helps the keep the dust away from the vital parts. There is the usual three-digit
mechanical tape counter with zero reset button. Dolby noise reduction is fitted but no
separate switch for MPX filtering. A front switch allows the machine to be activated by an
external timer for recording or replay.

Recording level is adjusted by a friction-coupled dual-concentric knob. Rear ‘phono’
sockets are fitted for amplifier interfacing (no DIN interface) and the recording one is
disconnected in favour of the mic when the mic jack is inserted into the appropriate front
Ya-in. jack socket. There is also a standard headphone jack socket. Wire-connected remote
control is catered for by a rear multi-pin socket. The deck runs from an electronically
controlled DC motor.

Dimensions approximate 430 x 132 x 238 mm (W x H x D) and weight 5.1kg. Selling price
is around £139.
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The verdict

At the price level this deck was liked. There are one cr two shortfalls as you have seen, but
taking everything into account, including auditioning, | was quite happy to award it A for
merit and 2 for value. It is a deck that should not disappoint the keen listener with a limited
budget.
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| found the metering accurate and easy to use,
aided by a little delay applied to the glowing
dots. There was no under-reading at all on 20ms
bursts. Quite acceptable overall frequency
responses were obtained from the tapes used for
testing. You will see from the pen-chart that
there was some Dolby level error, but not too
much. UDXLI tended to roll-off a trifle early
while MX metal exhibited a small peak around
10kHz without Dolby. Of course, you will get
different results with different tapes and | only
wish we had the space, time and money to show
the responses of all of them. Anyway, for this
deck | decided to include an overall plot of
UDXLII in addition to the plots normally shown.
You will see that this goes a shade higher in
frequency than UDXLI and suffers slightly less
upper-treble droop. Small low-frequency
undulations will be seen, but | was impressed by
the extended low-frequency of the deck.

Mid-spectrum replay eq at 120us was sanitary,
it being ‘flat’ at 6:3kHz and 0-5dB down at
125Hz, the latter probably just catching one of
the low-frequency depressions.

Signal/ noise ratios failed to reach the high of
some other models in this book, but the noise
spectrum was not subjectively irritating. |
measured a ratio close to 63dB with Scotch
Master Il at 70us and with Dolby, which is not bad
but 4.5dB worse than the lowest noise models.
Some ripple content was detected in the lab and
could just about be heard under audition at high
replay level. Low-frequency performance was
quite acceptable with both UDXLI and MX, the
former giving 0:6% distortion and 5dB MOL and
the latter 0'85% distortion and also 5dB MOL.
Replay in monitor mode gave fairly low
distortion at + 10dB, which is higher than some
but not too bad at this output.

W&F averaged around 0'1% and speed error
0-3% slow. Headphone yield was adequate for
medium/high impedance ‘phones but barely
enough for low impedance ones. Mic interfacing

was satisfactory with good sensitivity and low
noise — also quite good quality. A C90 rewound
in 115 seconds. The squarewaves show quite
protracted ‘rings’, better tamed with Dolby
(lower trace). Quality was smooth and ‘open’
with just a vague trace of compression.
Recording music rich in HF metal was judged to
be better than oxide, but we were surprised at
the good results obtained with UDXLI from
normal recording sources. W&F was not
subjectively detectable.
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SANSUI D-350M £189

his cassette deck is styled similarly to the less expensive D-300M but it carries more

features, though is devoid of the "music search’ system. Instead it has a memory
rewind function which works in conjunction with the three-digit mechanical tape counter,
an ‘auto’ switch which provides repeat plays and auto-rewind followed by play when the
tapecomes to an end, and auto-peak-hold on the dual-bar metering display.

The deck also has a separate motor for spooling and illuminated soft-touch buttons for
logic tape transport control. Record mute is included along with a button which winds the
cassette on to the end of the lead-in tape and hence to the start of the coating when
depressed. Another feature is a fine user-adjustable bias control which is said to provide a
bias swing relative to ‘normal’ over £20%, but there is no way of bias setting apart from
experimentation and reference to an illustration in the instructions which lists some 28
different tapes, some of which | have not heard of.

Bias and eq are selected simultaneously by depressing one of three buttons for tape
classes I, Il and IV. Metering is calibrated from ‘infinity” (first indication —10) to +8 dB but
the graticule is not illuminated as that of the D-300M. The cassette is loaded straight into
the front of the fascia as the less expensive model, the heads, etc. being protected from
dust when the deck is idle by a hinge-over cover. The hinging of the cover seemed to be a
little flimsy, that of the sample departing from its sockets.

Recording level is set by a friction-coupled dual-concentric knob. There is no replay level
control. Amplifier interfacing is by rear ‘phono’ sockets (no DIN). Change to left or right
channel mic is accomplished by insertion of the mic jack into the appropriate jack socket. A
standard % -in. jack socket is also present for headphones.

Dolby noise reduction is activated by a press-button, while an adjacent button allows the
introduction of MPX filtering if required.

Dimensions approximate 430 x 128 x 282 mm (W x H x D) and weight 5-8kg. Selling price
is around £189.

The verdict

The deck was limiting metal tape potential in terms of low-frequency performance, though
the HF attributes of metal were evident giving suitable recording signal. Most people,
though, would find that a tape such as UDXLI (or high energy equivalent) or a good Class I
formulation would give equally as good results on normal programme material as metal —
possibly better in the LF.

Taking account of price, lab results and autitioning, along with the facilities offered, my
award is D for meritand 3 for value.
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The findings
It is not particularly easy to adjust the bias for the
optimum results from any given tape type, and |
found it impossible to achieve a perfectly
balanced response with the test tapes. | had the
impression that the eq of the sample was not
accurately adjusted internally. The pen-chart
reveals presence region lift, worsened by the
action of Dolby, using UDXLI. This was not so
bad with MX metal and Dolby integrity was
better with this tape. UDXLII (not plotted) had a
1dB depression at 10kHz and was about 4dB into
roll-off at 15kHz. With Dolby a mild 1dB lift
occured at 4kHz. Curiously, the deck showed
more low-frequency undulations than the
cheaper one. Mid-spectrum 120us replay eq read
+ 1dB at 125Hz and —0°dB at 6-3kHz.

LF performance with any tape was not
particularly encouraging, UDXLI giving 0:8%
distortion and 3:5dB MOL and MX 17%
distortion and 2-5dB MOL. Monitor distortion at
+ 10dB output was low, though. W&F was also
very accsptable at 0-06% average with no more
than —02% speed error.

Headphone delivery was better than the D-
300M but still barely enough for some ‘phones.
Metering was good with no under-
reading on 20ms bursts, but readout definition is
nottoo good. A C90 fast-spooled in 96 seconds.
Squarewave without Dolby was good for a
cassette deck (pity about the starting
overshoot), but with Dolby plus MPX (lower
trace) there were more ‘rings’.

The test mic interfaced OK but a fair gain
setting was required for full modulation. Noise
was low and quality very reasonable. No
amplifier interfacing difficulties were observed.

Under audition the reproduction was
considered to be somewhat on the ‘rough’ side
compared with the D-300M. Low-frequency
compression could be incited at highish
recording levels;but apart from these things the
results would be considered acceptable by many
users. Background noise was lower than from

1
10k 20k

the D-300M and there was not a great deal of
ripple. The Scotch Master I gave 655dB
signal/noise ratio with 70us and Dolby.
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SHARPRT20 £90

his astonishing deck is equipped with what Sharp call a ‘Computer-Controlled Multi-

Display’. This is a fluorescent display which shows not only the ordinary metering but
also a number of other things which are programmed by press-buttons and an inbuilt micro-
processor. Five programming modes are possible which are 24-hour real time, alarm time,
tape counter, time counter and remaining tape time counter.

The symbols and numbers of the display, which is located on the fascia behind a small
window measuring about 95 x 45mm, glow a bright yellow and are thus clearly visible. The
Dolby symbol also appears when the Dolby button is depressed. The metering parts of the
display consist of two horizontal rows of ‘dots’ at the top and bottom, between which
appear the time and counting digits — which is a little confusing.

Programming is not at all difficult as the various buttons are clearly identified. The alarm
time can be switched to a high-pitched audible tone emitted by the deck (or the alarm
sound can be switched off like an ordinary alarm clock). Reset buttons relate to the counter
and time count functions, it also being possible to "hold’ time count. The tape remaining
function needs first to be set to the length of the cassette being used, there being buttons
for C46, C60 and C90.

The tape counter works in the normal way, it being possible to zero-reset while the tape is
running as with mechanical counters, which can be useful. The time count merely counts
up the seconds from zero reset while the tape is running, while the tape remaining count
shows the time you have left per side of a C46, C60 or C90 cassette. Indicator lights are
linked to the alarm and time count hold buttons. Another light (a red one) gives a ‘tape end’
warning by flashing on and off.

Except for the tape counter, none of the functions is essential for normal operation of the
deck and can thus be regarded as extras (which you have to pay for) or even ‘gimmicks’
which may or may not be useful to you depending on how you personally value them.

Although a multiplicity of ‘dots’ form each metering line, there are only five active
elements per line with minimal calibration from —13to +3dB.

The deck isindicated as being ‘'metal tape capable’. One push-switch selects bias and eq
for Class | and Il tapes, while a second switch provides the higher bias metal requirement
with 70us eq. A similar switch engages Dolby noise reduction.

Tape transport modes are selected by mechanical ‘piano keys’ and recording level is set
by two knobs for the left and right channels against fascia marks. Replay output is level
fixed. Rear ‘phono’ sockets are used for amplifier interfacing, with DIN socket option
selected by a rear switch (which also brings in the front mic jacks). A standard jack socket is
available for a headphone set.

The deck is nicely presented with ‘brushed aluminium’ fascia and grey-finished metal
enclosure. Dimensions approximate 390 x 125 x 226 mm (W x H x D) and weight 3-:8kg.
The deck is expected to sell for around £90.
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The verdict

D 2

This was not an easy deck to rank as it was found difficult to determine a rational value for
the computer-controlled functions. The main shortfall was the different results between the
two channels. If both channels had been the same as the best one measured, a higher
assessment would have been appropriate (but please take note that the imbalances
measured on this first sample might well not exist on later machines). Excluding the fancy
‘computer’ bits and judging the machine purely as a cassette deck as found, then my award
is D for merit and 2 for value. For those people finding usefulness in the ‘alarm clock’ and.
timing displays a slightly higher assessment would be appropriate.

W mrE —
ek | UDALI 700 ] BN !
e | I
i 1] !
0 r‘( [ | UDKL | 120us :
n Y | WX 7Ows
dB |t T — s
o Fani I | IotHHHH
™ 0k 20k

0 Hz 100
Thefindings
| had no difficulty in programming the deck for
its various ‘timing’ operations and all worked
without error. However, the front on/off switch
does not switch off the mains supply, it merely
placing the deck in ‘standby’ mode so that the
clock continues to work. If the power fails then
the clock timing is defeated, indicated by
flashing zeroes in the display when the power is
restored.

Before proceeding | would like to make clear
that the review sample was one of the firstin the
country and as it was requested in a hurry to
meet my deadline Sharp Electronics were unable
to check that it was working properly.

Although the LF performance with top-flight
Class | and Il formulations was highly
commendable, metal gave discouraging results
on the left channel, but the right channel was
very much better. UDXLI gave 0:35% distortion
and MOL as high as 7:5dB; UDXLIl 06%
distortion and 6dB MOL, which is very good for
this tape; and metal 3% distortion and 0dB MOL
on the left channel butonly 1:2% distortion and
an MOL up to 5-6dB on the right channel.

Tests with my head coupler showed that the
recording headroom in metal mode was relatively
poor on the left channel compared with the right.

The pen-chart refers to the left channel and
shows that both UDXLI and MX penned small-
flux responses with drooping treble indicating,

perhaps, a too high bias yield, which could have
accounted for the remarkably good LF MOL of
UDXLI. Treble droop of UDXLII was not quite as
bad but the response shows a ‘bulge’ around
b5kHz. Dolby error was present with all the test
tapes, but apart from low-bass boost 120us
replay eq was quite fair.

Metering was swift with no under-reading on
20ms bursts but the primary shortfall here was
the limited calibration range. DL was close to
0OdB on both channels. | could find no problems
with the signal/noise ratios, good results being
obtained in all modes. W&F, though, was on the
high side and close to subjective threshold at
0-15% (replay only) with +1% speed error.
Metal erased to below noise floor and a C90 fast
rewound in 140 seconds. Headphone delivery
was moderate across 8 ohms. The squarewaves
show the usual ‘rings’ but of fairly restrained
amplitude, especially with Dolby active (lower)

The test mics interfaced OK, as also the deck
to the testing amplifier, but the mic headroom
was a trifle lower than | have measured.

Recording to ‘normal’ metal levels gave the
vague impression of ‘tightness’ and lack of
spaciousness, but treble results were fair and
background noise low. Stereo imagery was not
very defined (possibly resulting from the channel
imbalances), and colouration was detected by
some listeners with certain types of music.
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SONY TCG-FX5 £140

his Sony is better equipped than the TC-K33 and its tape transport is logic controlled

with soft-touch buttons. It also uses two motors and its metering is equipped with
auto-peak-hold. There is the addition of a memory button geared to tape counter zero
which will either halt a fast rewind or place the deck into replay automatically when counter
zero is reached, the latter provided the play button is depressed with the fast rewind button.
| find these things useful myself.

Since the logic buttons are the non-latching type, a separate switch is fitted to allow a
time replay or recording to happen from an external timing clock. Metering is peak
responsive using 15 LEDs per channel calibrated from —30 to +8 dB, the first LED at
‘infinity” and always alight. Colour change occurs after 0dB. Dolby level is scalecsat 0dB
though the Dolby symbol on the scale is slightly below this. The higher level LEDs are held
for a short period before being updated by subsequent signal.

Tape selection is by four press-buttons labelled in tape classes as well as type, and Dolby
is similarly switched. Recording level is set by two adjacent sliders along a ‘calibrated’
runner. There is no replay level control. Amplifier interfacing is by rear ‘phono’ sockets (no
DIN) and a socket is at hand to connect a remote control unit (type RM50 or RM80).
Indicator lights on the buttons tell when you have engaged pause, record mute or play. The
metering scale is softly illuminated.

The cassette holder opens smoothly and is rear illuminated, being the windowed type.
The deck is pleasantly presented with a ‘satin’ aluminium fascia and ‘silver’-finished metal
enclosure. Dimensions approximate 430 x 105 x 275mm (W x H x D) and weight 5-3kg.
Price is around £140.

The verdict

| think the extra price is warranted for the ‘logic’ and the 'memory’ function, and scaled on
this basis my award is similar to that for the TC-K33, being B for meritand 1 for value. Pity
metal LF was not better to have given the deck full acclaim!
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TAPE CLASS
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The fmdmgs

Again | elected to use Sony tapes for the primary
tests, and as you will see from the pen-chart
remarkably ‘flat’ small-flux frequency responses
were obtained from most of them with very good
Dolby integrity. The metal response was truly
excellent though rolling-off swiftly just before
15kHz. 120us replay frequency response was
very flat mid-spectrum with a touch of boost at
the bass end, using my test tape.

LF performance was, again, best with the
Class | tapes, AHF returning 0°4% distortion and
6-5dB MOL (UDXLI gave the same distortion but
7dB MOL). Metal was less enthusiastic, the
distortion being up to 0°9% and the MOL down
to 4-5dB (both with Sony Metallic and Maxell
MX).

Curiously, the signal/noise ratios were not
quite as good as from the TC-K33, replay only
being 56-5dB and overall with Master Il (70us)
and Dolby 64-5dB. Ripple content was not high.
Mic headroom was typically 40dB — okay for
domestic use, perhaps, and no interfacing
problems were detected.

W & F was hovering around 0:07% (below
subjective threshold) and the tape was running
about 0-3% slow.«It took 109 seconds to fast
spool a C90 but we were all aware of a rather
loud whine when the deck was fast spooling.
Headphone delivery was strong, there being a
good 180mV across 8 ohms, corresponding to
something like 4mW of power.

Metering was true peak-responsive, showing
no under-reading of 20ms bursts, and
squarewave performance was pretty typical of
most decks as revealed by the oscillogram
(bottom trace with Dolby).

Results were not too dissimilar from the less
expensive TC-K33 in the listening room. The
metering was well favoured but there were
mixed views about the slider recording level
controls. Itis possible to adjust the two together
by reason of matching finger ‘cutouts’, but they
were a bit wobbly.

Music with abundant low-bass was better
handled by high-energy Class | tapes but metal,
again, scored with music rich in treble energy
and overtones — though it needs very good
quality programme material to hear all that much
difference!
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SONY TC-K33 £95

his popularly-priced Sony is without the features of its more expensive counterparts,

but is metal capable and a two-head front-loader with Dolby noise reduction and a
single tape selector switch with positions for tape classes I, Il, Ill and IV — clearly
indicated.

LED-type metering uses eleven active elements per channel calibrated from —30 to +8
dB, with the starting element labelled ‘infinity’ and always glowing. The calibration is
printed in black along the metering edging.

Fascia is ‘brushed aluminium’ and enclosure ’‘silver’-finished metal. A large dual-
concentric friction-coupled knob sets recording level but replay level is fixed. Lever
switches are used for tape selection, Dolby and input change from line to the front mic
jacks.

Amplifier interfacing is by ‘phono’ plug-terminated leads emerging from the rear (no
DIN). The mic jacks and that for headphones are standard ' in. There is the usual three-
digit mechanical tape counter but no memory rewind switch.

Tape transport is operated by mechanical piano keys which need a fair pressure to push
down, but like the majority of decks with ‘latching’ keys it is possible to set for replay or
record with the power off, the mode then working when the power is switched on — by an
external timer, for example. When the power is removed the key(s) unlatch. It is essentially
those decks with logic tape transport control which require a separate timer switch for
replay and record.

Cassette holder is of the see-through variety but has no rear illumination — instead a
‘silvered’ backing helps you to see the tape in the cassette.

Dimensions approximate 430 x 105 x 290mm (W x H x D) and weight 4.5kg. The
price is said to be around £95.

The verdict

Although by no means a ‘perfect’ deck, at the price | must confess to being quite impressed
with both the lab and listening results. It is a pity that the LF performance of metal was not
a bit better and the W & F a trifle lower. Anyway, despite these things my award is B for
merit and 1 for value. It is a deck that would suit many people.
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Thefindings

It seemed logical to use Sony tapes with a Sony
cassette, the pen-chart showing the small-flux
Dolby off and on plots using tape classes |, II, Il
and IV. You will see that Dolby integrity (at
—20dB recorded level) was quite fair to good
with all formulations. Sony Metallic penned a
remarkably ‘flat’ response with barely any Dolby
error.

LF performance with AHF was very
acceptable, distortion being no more than 0.4%
and MOL up to 6-5dB. Metal fared less well, with
0.9% distortion and only 4.5dB MOL (results
with both Sony Metallic and Maxell MX).
Monitor mode distortion was extremely low.

I was also happy with the signal/noise ratios,
there being little doubt that the ratio given by
the majority of decks is essentially a function of
the tape and not the electronics. | measured
66dB with Master Il (70us) with Dolby on.

W & F was a little on the high side at 0-13%
Speed error was —0'6% and the deck fast-
spooled a C90 in 120 seconds flat. Metal erased
to well below noise floor. Metering was truly
peak-responding with no under-reading at all of
20ms bursts. The LEDs are red above 0dB and
Dolby reference lies at that level. Headphone
yield was low, being more suitable for
medium/high impedance ‘phones than low
impedance models.

The oscillogram shows the usual starting over-
shoot and subsequent ‘rings’, the lower trace
with Dolby active.

The machine performed adequately in the
listening room. The metering was good and was
liked and, bearing in mind the price of the
machine, the auditioning was quite sanitary to
boot. Some upper-treble stridence was detected
and the bass was not quite as ‘solid’ as from
some more expensive creations, but | feel that
many people would be perfectly satisfied. Piano
music, though, tended to reveal the W & F to the
ears of the more critical listeners. Organ music

seemed to be better rendered on UDXLI and
Sony AHF than metal, but the metal tapes
performed better with music rich in upper-
frequency energy and overtones.
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SONY TC-Kél £155

his two-head front-loader is equipped with logic tape transport control worked by

soft-touch buttons. Fascia is ‘brushed aluminium’ and the enclosure metal with a
matching finish. Cassette holder is the full-view type and it opens smoothly with useful
damping. Metering is peak-responding of the "bar graph’ configuration calibrated from —40
to +8dB. No fewer than 32 LEDs are used, and the display can be switched to auto-peak
hold.

Bias and eq are selected by a four position switch and all classes are catered for
(including Fe Cr Class I11). In addition, a separate switch provides two levels of bias for Class
| tapes, labelled ‘low’ and ‘normal’

A linear torque motor is used for the capstan and a separate motor for spooling.
Recording level is established by a large friction-coupled dual-concentric knob. There are
front jack sockets (standard Y -in.) for left and right mics and headphones. A front switch
(rather than jack-operated switches) provides the changeover from rear ‘phono’ line inputs
to the mic inputs and to a rear DIN socket option.

A three-position switch selects Dolby noise reduction with or without MPX filtering, and
replay level (including ‘phones level) is adjustable by a five-position rotary switch with
attenuation settings of 0, 3, 6, 12 and 24 dB. Another switch provides for timed record and
replay. A front socket caters for a wired remote control unit, Model RM-50, which is an
optional extra. A three-digit mechanical tape counter can be zeroed and switched for
memory rewind. The deck uses a Sendust and ferrite head. Dimensions approximate
430 x 130 x 295 mm (W x H x D) and the selling price is around £155.

The verdict

The deck has some good points and the metering was particularly well favoured, there
being hardly any under-reading on 20ms bursts. It fell short mainly on metal performance,
internal adjustments, balance and frequency responses. | felt that the model has potential,
but | would have favoured a greater difference between the ‘low’ and ‘normal’ Class | bias
settings. However, taking account of all these factors, lab performance, auditioning and
price my award is C for merit and 3 for value.
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Thefindings

In the lab it was discovered that one channel was
better adjusted than the other. The left channel
was somewhat in eq error and the Dolby
reference level was not quite right. You will see
that the pen-chart carries four Dolby off/on
frequency responses. As | was not particularly
happy with the AHF response with ‘normal’ bias
| ran another plot in the ‘low’ bias position. This
improved the upper-treble a little, but rather early
treble roll-off was still apparent. Sony Metallic
plotted a better response, but still with some
upper-treble droop. The CD Alpha penned a
rather curious response with a ledge at the lower
frequencies followed by a gradual rise in
response. Dolby integrity was notbad, however,
throughout.

The other channel penned different responses,
and | couldn’t help feeling that the deck’s
potential wasn't fully realised owing to internal
maladjustment. - For example, while the LF
performance of UDXLI and AHF was quite good
with 0-4% distortion and around 6dB MOL, that
of Maxell MX and Sony Metallic was relatively
poor with 3% distortion and about 3dB MOL.

Signal/noise ratios gave no cause for alarm,
electronic replay being 57-5dB, and using Scotch
Master Il 66dB with 70us eq and Dolby. Ripple
content was well suppressed under correct
operating conditions. W&F was low at 0-06%
and the tape was running no more than about
0-3% slow. Distortion from monitor output at
+10dB was very low, so no trouble here.

A decent headphone output was measured
and there was sufficient yield to drive low
impedance ‘phones as well as high impedance
ones, of course. A C90 rewound in 111 seconds.
Had it not been for the starting overshoot and
the quickly damped ‘rings’, the deck would have
had a very respectable squarewave performance
(lower trace, as usual, with Dolby and MPX
filtering on).

No problems were experienced with mic
interfacing and the gain here seemed reasonable

Under
low-frequency
and
AHF rather than with any metal formulation.

with only minimal noise introduction.
audition better high-level
reproduction was achieved with UDXLI

Metal, though, showed its advantage at high-
frequency with suitably potent programme
material. On the whole metal would hardly be
warranted owing to its higher price with the deck
as it stood. It is possible, of course, that other
samples may fare with greater metal impact than
the test sample supplied.

A little background hum could be detected at
high volume levels using big speakers, but noise
was not much higher than the general run of the
lower noise models of the group. Stereo imagery
was regarded as satisfactory with fair head/tape
intimacy.
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TANDBERG TCD420AA £299

ere is a deck which differs significantly in appearance from most of the others in this

book. It strongly reflects the Tandberg characteristics which many users over the
years have come to respect. Althoug essentially a ‘top-loader’ for flat standing, it comes
complete with feet for vertical mounting. In fact, a variety of operating positions are
possible, including wall mounting. It is very pleasantly finished in a dark ‘black’, including
the controls, press-keys and meter scale surrounds.

Two pairs of slider controls are used for left and right recording level and left and right
replay level, the latter also adjusting the headphone signal level. Resetting marks and
numbers are printed in red on the control panel. The meters are scaled in dB from —24 to
+6, with DL falling close to —3dB. Tape transport is operated by a solenoid and servo
press-keys which are easy to work, and an unusual aspect is that it is necessary to engage
pause mode before the record key can be depressed.

It is a two-head machine which has separate switch operations for bias and eq, a three-
position switch for the former and two press-buttons for the latter. Although the machine is
baised when leaving the factory for UDXLI, UDXLII and Fuji Metal or TDK MA-R, the bias
can be reset to suit virtually any brand as there are pairs (for the left and right channels) of
preset adjustments for tape classes I, Il and IV accessible on the control panel. The deck
was tested as received with UDXLI, UDXLII and Fuji Metal. There is no specific Class | bias
but the instructions suggest using Class | bias and 120us eq for recording FeCr tape and
70us eq for replay.

Amplitier interfacing is by rear ‘phono’ sockets (with DIN socket option), while standard
jack sockets are present on the control panel for headphones and left and right mics.
Normal stereo mic mixing is not possible, but the line input is disconnected and the mic
circuit activated by plugging in the mic jack, the two channels operating independently.

There are three motors which lead to astonishingly swift fast-spooling and quick mode
changes. Dual capstans are used for tape transport. The deck also features Tandberg's own
dynamic record pre-emphasis system (called ‘Dyneq’) and 'Actilinear’ recording circuit. The
first is a neat arrangement whereby the circuit automatically reduces the degree of
recording pre-emphasis when large amplitude high-frequency components are detected.

Dimensions approximate 465 x 100 x 2256 mm (W x H x D) and weight 6-7kg. The price of
the deck has been reduced, it now selling for around £299.
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The verdict

i 2

Even at the reduced price the deck is still relatively expensive and is less well endowed than
some. Nevertheless, and despite some of the foregoing technical criticisms, | still feel that it
warrants a high mark for merit, especially in view of its good three-motor mechanics, servo
control and subjective impact. | accordingly award it A for merit and 2 for value.
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Thefindings
As received the deck was biased to my (0)
reference for all tape classes. Accurate rebiasing
for different tapes cannot be done without test
instruments — a job best left to a qualified audio
engineer. The pen-chart indicates that UDXLI
could have done with eq correction or a shade
more bias fully to flatten the treble end but
UDXLII, class Il tape, was better. Dolby
reference level, too, for this tape could have
been better. The Fuji Metal response was more
encouraging, showing very good Dolby integrity
and a well extended upper-frequency response
In 120us mode replay eq was a shade out at
125Hz and 6.3 kHz. Signal/noise ratios were
satisfactory, but with Dolby and 70us eq the
Scotch Master |l just failed to make the 65dB
mark. Background hum was verv low, though.

LF performance with UDXLI was good with
0-5% distortion and 7dB MOL ref.DL. With the
Fuji Metal, though, it was not quite as good,
distortion at 0.65% and MOL 6dB. Distortion on
the monitor signal was low at + 10dB output —
good, but | have measured lower. At 0-12%, |
thought the W&F a trifle high for a deck in this
price range, but the tape was only 0-2% fast.
Headphone output was 140mV at DL across 8
ohms (output maximum), so you will be able to
use almost any ‘phones with the deck. A C90
fast-spooled in the remarkably short time of 52
seconds.

The squarewaves show a fair amount of
starting overshoot and greater amplitude ‘rings’
than some decks (Dolby on lower trace).

Owing to the high speed spooling it was

difficult to return precisely to a given tape
counter number, several to and fro operations
being required to acquire the required point on
the tape. | must admit to sometimes forgetting to
release pause to get the tape rolling in record
mode! But | was particulary impressed by the
‘smooth’ action of the tape transport keys, it
being possible to alternate between rewind, wind
and play as quickly as you can press the keys
without tape snatching, cassette protest or other
nasties.

With metal tape the performance was truly
outstanding and it was difficult sometimes to
determine whether we were hearing the high
quality signal from the reel-to-reel tape or that
signal after it had been recorded on the cassette
tape. Background noise was fairly low, low-level
ambience nicely portrayed and stereo imagery
well defined. There was hardly any electronic
colouration at all. | concluded that these very
good subjective results were in no small measure
encouraged by Tandberg’s excellent electronic
and mechanical design, especially in terms of the
active record pre-emphasis and the ‘Actilinear’
way the recording signals are coupled to the
head. | should also mention that, despite the
higher than average W&F measured in the lab,
we were not troubled subjectively by wow or
flutter in the listening room. Meter deflection
rose with treble and under-read 20ms bursts by
about 8dB.
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TEACCX350 £110

his desk is some £160 less expensive than the up-market TEAC A770. It is a two-head

deck (no off-tape monitoring) and is less well equipped. Tape transport is operated by
mechanical press-keys and metering is by VU movements. Metal tape is catered for and, as
on the A770, two three-position lever switches are used for separate bias and eq selection,
with positions for Class I, Il and IV formulations. There is no specific setting for dual-layer
ferrochrome tapes, but the instructions state that such tapes can be used with ‘normal’ bias
and 70us eq (which also applies to the A770).

Recording level is established by a single dual-concentric, friction-coupled knob for the
left and right channels, and changeover from line to mic is by a press-switch, another one
changing back to line again. Microphone mixing is not catered for. A smaller knob adjusts
the replay level from the iine outputs and simultaneously the signal level at the headphone
socket, which is a jack at the front aside the two jacks for mics — all standard %in.

Noise reduction is by Dolby B but no separate MPX filter switch. The deck carries a
recording mute button and a lever switch for memory rewind, working in conjunction with a
three-digit mechanical tape counter. Amplifier interfacing is from rear phono sockets, and
like so many decks nowadays there is no DIN socket, which is no hardship to me! The VU
meters are respectably large and illuminated, the Dolby reference level (200nWb/m) being
at the usual +3VU position.

The cassette holder is of the see-through type and operates smoothly and quickly
without too much noise. Rear illumination makes it possible to see the tape through the
cassette windows. Transport keys are piano type of moderate throw. Fascia is brushed
aluminium and the housing grey-painted metal, the general appearance, in fact, being
similar to the A770.

Dimensions approximate 410x 142x300 mm (W x H x D) and weight 6kg. The
machine falls in the £110 price bracket.

The verdict

At just over £100 this machine has a good bit going for it. It is well made and substantial
looking. The metering would be improved by peak LEDs. Wow and flutter was well down
(0-07%) but the tape of the sample was running about 0-9% fast. Taking due account of
the metering you can get good results, and the deck was happy with metal tapes. My
judgement is B for meritand 1 for value.
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Thefindings

It was a change using a deck with mechanical
keys rather than soft-touch buttons which typify
logic control. The keys were not all that stiff,
though, but did have a trace of starting
stickiness. As with the A770, the controls
worked smoothly and felt ‘expensive’.

Bias delivery on all the classes of tape catered
for by the deck was close to my (0) reference, so
the deck would be suitable for all tape classes
carrying this bias reference in the cassette
reviews.

The meters were accurately scaled to +3VU
at DL and the two matched accurately. Like
most VU meters, however, they were under-
reading by about 12VU on 20ms pulses. | felt it
sad that the designers elected not to
complement them with peak-responding LEDs.

Signal/noise ratios were on par with the A770,
but the ratio was 0-5dB worse than that of the
A770 using the Scotch Master Il cassette. With
Dolby active using this tape | obtained a ratio as
high as 64.5dB (weighted with 70ys, of
course), which is good.

Distortion with both Class | and IV tapes was
marginally greater than that from the A770, and
the MOLs were correspondingly lower.
Nevertheless, with Maxell MX | obtained an LF
MOL as high as 7-5dB, which is very good for a
two-head deck.

| found less eq error on this deck than on the
A770, and the overall frequency responses were
flatter as you will see from the pen chart.
Comparing the graphs of the two machines
shows that the CX350 curtails the metal
response to around 14 to 15 kHz, while the A770
goes on to 20kHz without Dolby. Dolby integrity
of the CX350 was also much better than that of
the A770, as you will observe.

There was sufficient output from the
headphone socket to drive low impedance
‘phones, but higher impedance ones sounded
louder. A C90 cassette took about 151 seconds
to fast spool. The squarewaves were remarkably

similar to those obtained from the A770 — upper
trace with Dolby off and the lower one with it on.
Again, there is notmuch difference between the
two.

Peaking on wide dynamic range music to just
under OVU using Maxell MX (metal) tape
produced very acceptable recordings with good
dynamic range. Slight upper-frequency
compression was detected using Class | tapes,
but this could be cleared by reducing the
recording level slightly without too much
impairment to the dynamic range. Frequency
balance was good, but stereo imagery a little
wandery. Low-level ambience was nicely
rendered, as also piano and organ music. The
latter, with cathedral ambience, came over well
It was thought that this deck had an even better
low-frequency performance than the A770.

Virtually all the background noise as heard was
proved to be from the tape rather than the deck
electronics and head.
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TEACA770 £270

his up-market deck employs three heads (giving off-tape monitoring), two motors for

capstan and spooling and peak-responding meter movements. It is logic controlled
and a front-loader whose lightweight cassette holder opens swiftly but quietly on
depression of the eject button. A large window at the front of the holder lets you see how
the tape is running, aided by rear illumination. Fascia is nicely finished brushed aluminium,
and the enclosure grey-painted metal.

Separate three-position switches select bias and eq, and similar level switches operate
source/tape changeover and memory functions. Small press-buttons are used for Dolby
and line/mic switching. Mic mixing is not possible. The inevitable friction-coupled dual-
concentric knob sets the recording level while also allowing channel balancing. A smaller
knob adjusts the level of the replay or monitoring signal from the line and headphone
outputs. Standard jack sockets are used for ‘phones and left and right microphones.
Arnplifier interfacing is by rear phono sockets (no DIN socket), and you can plugin to a rear
socket an optional remote control unit Model RC90.

Meter movements are desirably large and softly illuminated, being calibrated from —20
to +5dB, The 0dB mark corresponding to 200nWb/m (DL), which seems perfectly logical
to me. There is also a switch for external timer operation.

Tape counter is an electronic three-digit red display which seconds for programming
what TEAC call "Computamatic Program System’ (CPS) — the names they think up for this
function! It is a programme locating artifice which, like many others of its kind, works by
detecting deliberate pauses between recorded sections on the tape. By pressing a button
aside the display the programme number (1 to 19) is selected, this then showing instead of
the counter number. It is then possible to fast-spool in either direction such that that
numbered pause is detected, the deck then going automatically into replay mode and
playing the following recorded material

For proper operation the pauses must be no noisier than —45dB and must span at least 3
seconds. A 400 Hz signal prior to the pause should neither have exceeded —30dB for at
least 20 seconds. The deck incorporates a record muting button for introducing your own
pauses. When depressed and released a red light flashes at 1s intervals, and after four
flashes the deck enters pause mode. The muting continues if the button is held down.

Another interesting auto operation is called ‘Block Repeat’. This makes it possible
automatically to replay indefinitely any previously selected part of the tape. The mute
button is also handy for erasing unwanted material during the recording of a programme,
while overdubbing is facilitated by being able to select record mode during replay without
having to stop the tape.

Dimensions approximate 432 x 126 x 302 mm (W xH x D) and weight 7kg. Price is
around £270.
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The verdict

This is another deck which was particularly favoured. It would have received a higher merit
rating had the frequency responses been less undulating, Dolby integrity better and wow
and flutter lower. It was also necessary to down-rank the metal tape performance due to
the first mentioned. The value takes account of the relatively high price in conjunction with
the features offered, the main ones being the CPS and three-head off-tape monitoring,
which you may nor may not consider worth the extra price for your own applications. The

machine is well made.

| thus award the deck B for merit and 3 for value.
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Thefindings
The deck was found easy to use, the logic
worked without flaw and the motors were quiet.
The peak-responding meter movements were
liked but a little more decay delay would have
been preferred. As | have indicated in the story
on metering at the beginning of the book VU
metering does have the advantage of widening
the effective dynamic range of a recording but
at the expense of possible severe over-recording
on real music peaks. Distortion resulting from
brief (short-duration) overload is far less
detracting than when the overload (and hence
the distortion) occurs over a longer period, but
when the 0dB point of a peak-responding meter
is sealed to correspond to DL (200nWb/m) this is
to some extent catered for, since a VU meter
generally deflects to +3VU at the same flux
level. | found it possible to obtain very good
recordings with suitable tape when the meters
were peaking to around + 3dB on wide dynamic
range music, without background noise being
obtrusive.

Deck signal/noise ratios were such that
without Dolby | still obtained the expected ratio
using Scotch Master Il in 70us mode Distortion
from both Class | and IV tapes was very low and
the MOL correspondingly high. In fact, |
obtained LF MOLs as high as +8dB to 3% 3rd-
harmonic distortion. Mid-range eq was a little
undulating, it being +0.5dB at 125Hz and

— 1dB at6.3kHzref. TkHz using my test tape. This
is also reflected into the overall frequency
responses, as you will see, and Dolby integrity
could have been better at —20dB recorded
level.

Wow and flutter on the test sample was
slightly higher than | would have expected but
the speed error was very small. Headphone
delivery was suitable for low impedance ‘phones.
Excluding the initial ‘rings’ and overshoot, the
squarewaves are quite acceptable for a cassette
deck, and as you will see there was hardly any
difference between Dolby off (upper trace) and
on. Fast spooling of a C90 was accomplished in
135 seconds, which is a little protracted for a
two-motor machine.

My test microphones (Audio Technica
ATM10's) interfaced well and background noise
was very low. As an aside | used this machine for
recording the booms of Concorde for later
spectral and sound pressure analyses. Sadly, we
suffer these severe sound pressure disturbances
at my sleepy (during winter!) little abode of
Brixham on clear nights, and sometimes | have
fear of the instruments in my lab.

General background noise using the unloaded
C-zero was low and consisted mostly of ‘rumble’
at high setting of the amplifier’s volume control.
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TECHNICSRS-M51  £160

his interesting two-head front-loader is equipped with a black-backed and windowed

panel at the top right-hand quadrant of the ‘brushed aluminium’ fascia which displays
peak-responding fluorescent metering and an inclined row of LEDs against a scale which
indicate the setting of the digital recording level control. Instead of the usual recording level
control there is a two-way rocker button for manual level setting and a larger illuminated
rectangular button for automatic level setting.

The two halves of the rocker button are marked down and up. When pressure is retained
on the down half the recording level falls automatically to zero, while a single press causes
the level to drop by one of the digital steps. The same things happen when the up half is
depressed but this time, of course, the recording level rises to maximum. There are 16
LEDS in the inclined row which switch sequentially as the level button is operated, the
glowing one thus indicating the established recording level against the scale which is
marked from zero to 15. All the LEDs except the zero (yellow) one are red-glowing.

When the deck lies in record mode and is receiving the signal to be recorded the
recording level can be set automatically to suit that signal (approximately) by depressing the
larger button which normally shows a green light. When depressed the green light
extinguishes and a flashing red one shows while at the same time the middle level LED also
flashes on and off. During this time (about seven seconds) the peaks of the signal are
sampled by the electronics and the recording level is set to correspond. When the process is
finished the red flashing light goes out and the steady green light comes on again, the set
level then being revealed by the LED scale.

The fluorescent metering is peak-responding and is calibrated from —20 to +8dB, with
Dolby level at around +3dB. A useful feature is that the peaks of the signal are retained by
the metering for a few seconds before changing to their new values.

Bias and eq for the four tape classes are established simultaneously by a rear switch
whose setting is shown by front lights. In the ‘auto’ position of the switch the change
between Fe and Cr occurs by virtue of the sensing cutouts in the cassettes. There is no fine
bias control.

Tape transport is by ‘logic’ and press-buttons and only one button needs to be depressed
to engage record mode. A record mute button is fitted which when pressed also switches
out the metering. While in play mode it is possible to operate fast-spooling in either
direction to achieve cue or review, audible through the speakers.

Standard jack sockets are present for ‘phones and left and right mics but mic mixing is
not possible. Rear ‘phono’ sockets give amplifier interfacing (no DIN) and both channels are
disconnected from ‘phono’ when either mic jack is inserted. A rear socket is available for
remote control and the replay level (including ‘phones) can be set by a rear control.

Enclosure is greay-finished metal and the cassette holder a full-view type with back
illumination. Dimensions approximate 430 x 119 x 270 mm (W x H x D) and the price £160.
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The verdict

C 2

The deck is certainly interesting and different but | couldn’t help thinking that you might be
paying over the odds for the digital level setting system. It's a novelty but not, | think, of
particular operating value. Metal performance could be improved, so my verdict as it stands

is C for merit and 2 for value.
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Thefindings

Bias yield of the deck was close to my (0)
reference for all tape classes, and as shown by
the pen-chart flat non-Dolby responses were
obtained from the test tapes up to 15kHz, also
with UDXLII. Bass tended to roll-off a little early
accompanied by LF ‘ripples’. Some Dolby level
error can also be seen. Mid-spectrum 120us
replay eq was satisfactory. Metering was true
peak-responding with hardly any under-reading
on 20ms bursts. | found no undue problems with
signal/noise ratios and hum level was low.

LF performance with UDXLI was also good at
0'5% distortion and 5:5dB MOL. Metal tape did
less well in the deck, however, the distortion on
the particular tape used being 1'6% and the
MOL barely 3dB. It was also noticed that the
monitor replay distortion was a little on the high
side at + 10dB and was affected by the setting of
the level control. W&F was low and tape speed
was a mere 0'1% slow. A good headphone
output is available even across 8 ohms and fast
spooling time was around 126 seconds for a C90.
The squarewaves show the wusual initial
overshoot and ‘'rings’ (lower trace Dolby on), but
please note that this was taken at 300Hz in an
endeavour toaccess the LF phase characteristics.

Under audition the digital level control system
worked OK, but we could never seem to strike
the right level by using the auto button. It is
impossible to derive the correct level during a
seven second period, particular with classical
music. Pop music gave better accuracy, but it is
not difficult to step the level up or down by the
rocker button. The transport buttons differ from

the general logic control, being stiffer and with
‘locking” action.

Although metal tape auditioned favourably,
especially when the music contained an
abundance of upper-treble, the general feeling
was that high-energy 120us oxides did better in
the deck. A weather eye needs to be kept on
recording levels but the metering calibration is
not very well defined. Noise was low but a
certain degree of mid-spectrum colouration was
detected from all tapes.
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TENSAI TFL-815 £129

his Japanese made deck is a reasonably-priced direct front-loader with metal tape

position and peak-responding metering using ten elements per channel and
calibrated from —20 to +6 dB, with Dolby level at +3dB. Tape transport control is by
‘'soft-touch’ buttons and ‘logic’, indicator lights showing when play, record, pause and
metal have been selected. The latter indicator lies at the side of the metering display, along
with a red LED which glows when the power is switched on, showing ‘standby’ mode.

The metering scale is black and not illuminated and the LED elements themselves are
duller glowing than some (less distracting!) and change from green to red above OdB. The
cassette is clipped into a recess on the fascia (left-hand side) but is not rear illuminated — a
bright coloured patch helping you to see the tape through the cassette windows.

Bias and eq are selected simultaneously for tape classes |, Il and IV by a rotary switch
knob. Similar knobs are used for recording and replay level control, the former friction-
coupled dual concentric for channel balancing.

A rewind memory switch Is geared to tape counter zero, while another switch gives
external timer switch-on for replay and record. Elongated push-switches are fitted for Dolby
and line-to-mic/DIN changeover. Amplifier interfaces are ‘phono’ sockets with DIN option,
and standard % -in. jack sockets are present at the front for left and right mics and
headphones.

A rather flimsy dark-tinted transparent cover can be hinged up over the heads and vital
parts when the deck is not in use, but itis not very good at keeping out dust!

Fascia 1s brushed aluminium and enclosure grey-finished metal. Dimensions approximate
430 % 109 x 250 mm (W x H x D) and weight 6-5kg. Price is around £129.

e

The verdict
My impression was that this deck has a good potential at its price level, especially with its
good logic tape transport control. Unfortunately, one or two curios were exposed in the lab,
and if the line input-to-source monitoring headroom could be widened and the upper-treble

of the small-flux frequency response brought out of the doldrums it would attract a greater
award. However, as the sample stands my verdict is E for merit and 3 for value.
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The findings
The deck would appear to be biased to the
Japanese ‘standard’, corresponding to my (O)
reference, but | found that the upper-treble of all
tapes tended to roll-off fairly swiftly, as can be
seen from the pen-chart. Tests were made with a
number of different tapes but the general trend
remained, which | thought a pity as the deck
showed up quite brightly on other
measurements. Checking the 120us replay only
response gave the impression that the eq and
possibly record pre-emphasis could be improved,
so these findings could well represent
maladjustment of the test sample

Bearing in mind the relatively low price of the
deck | was perfectly happy with the LF
performance from Class | and IV tapes. UDXLI
gave an MOL as high as 7dBwith0.6% distortion
and MX metal 6dB and 0-8% distortion. Replay
channel distortion from head to output was also
very low at + 10dB output, but with the input to
line (instead of head wia a flux-coupler) the
distortion was up to 1% at +8dB output — a
curio which undoubtedly lies somewhere in the
record input circuits and worth investigation by
the designer. On the other hand mic headroom
was acceptable at around 47dB.

Although not as low as some, the signal/noise
ratios were quite reasonable, with 70us and
Dolby giving almost the full theoretical
improvements. Overall with Master Il (70us) and
Dolby the ratio was close to 64dB.

W &F was hovering around 0-1% (replay only)
and speed error a mere — 0-3%. A C90 fast-
spooled in the small time of 76 seconds.
Headphone yield was nice and high (maximum
replay level), and even across 8 ohms (at DL) |
measured 250mV. There was no under-reading
on the meters using 20ms bursts, and scale
accuracy was good. The oscillogram shows
some remarkably good squarewaves, with
minimal ‘ring’ amplitude, especially with Dolby
(lower trace), which could possibly have some

roll-off

bearing on the upper-treble
characteristics measured. You can't have it both
ways it seems!

Under audition overtones and harmonics of
string instruments were somewhat muted, but
not as bad as might be expected from the pen-
chart. Mid-range colouration was also detected
but bass was very reasonable, as also low-level
ambience. Organ music, in fact, came across
quite well with no early compression symptoms.
W&F was not apparent but stereo imagery was a
little wobbly. The metering allowed a good
control to be kept on recording levels and | was
not worried about the relatively dm LEDs of the
display.
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TOSHIBA PCGX22 £140

his is a two-head deck with the usual type of front-loading cassette holder which

hinges down when the eject button is depressed. Fascia and metal enclosure are
finished in ‘silver’ but instead of there being ‘phono’ sockets at the rear for amplifier
interfacing two pairs of leads terminated with ‘phono’ plugs emerge from the back.
However, they should be iong enough to connect to a nearby amplifier. This is one method,
of course, of reducing cost, but not one that | personally commend. The rear panel is of
hardboard, which also seems to be a cost-cutting artifice. There is no DIN socket.

The front is nicely presented, though, and press-buttons are used for tape transport
control, linked to a ‘logic’ circuit, but instead of a solenoid the deck incorporates a motor
for the controlling functions. Most of the other operations are handled by a type of ‘lever’
switch. A four-position one selects simultaneously the bias and eq for the four tape classes,
but there is no fine bias coritrol nor switch for changing the bias level of Fe type tapes. A
three-position switch provides for Dolby with or without MPX filtering, while a hold-down
switch gives record mute.

The usual three-digit mechanical tape counter is present but it cannot be linked to
memory rewind. Tape wind and rewind buttons can be operated while the deck is in play
mode. When the appropriate button is held down the tape can be speeded up, normal
speed resuming when the button is released. Toshiba call this ‘cue’ and ‘review’, though
my sample failed to give an audio output when the tape was fast spooling by this action in
the play mode. Of course, when the deck lies in the ‘off’ position the normal fast-spooling
occurs wheneither button is depressed and released.

Metering 15 by VU movements, clearly scaled from —20 to +5 VU and illuminated, but
they are not complemented by peak-responding LEDs, and the response of the meters is
slow. Recording level is established by the usual dual-concentric, friction-coupled control
knob (with resetting numbers on the fascia). There is no replay level control. Standard jack
sockets are fitted at the front for headphones and left and right mics.The appropriate line
circuit is disconnected and the mic input activated when a jack plug is inserted. Normal
stereo mixing 1s not possible.

Dimensions approximate 420 x 120 x 268 mm (W x H x D) and weight 4-6kg. The deck
sells for around £140.

The verdict

This deck failed to reach the heights of some of the others on several counts, and itisnota

deck that can be expected (as supplied) to do full justice to metal. | can only award it D for
merit and 3 for value.
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Thefindings
Bias delivery of the deck would appear to metal. Pre-recorded 120us oxides (Class |) tapes
approximate my (0) reference on all tape classes played fairly well but the slow speed of the tape
with the possible exception of Class IV (metal) could be heard. For best results the meters had
where, asyou will see from the overall frequency to be kept around — 2VU on strong music
response in the pen-chart, a very nasty 'dip’ peaks.

occurred around 10kHz from Maxell MX. This is
really sad for Maxell MX is a very good and
popular metal tape. | would say that this is more
of an eq error at 70us than over-biasing in metal
mode, but some improvement can be achieved
by going slightly towards (+1) bias reference
(TDK MA showed an improvement). You will
also see that the error was exacerbated with
Dolby active. 70us oxide (UDXLII) gave a better
upper HF than UDXLI.

Without Dolby UDXLI gave a remarkably flat
overall response, but again you will see error
when Dolby was engaged. The 120us replay eq
was very acceptable mid-spectrum with only
0.5dB boost at 125Hz. Toshiba should look again
at their quality control making sure than the 70us
eq and Dolty levels with reference to the more
popular tapes are set correctly.

Signal/noise ratios were good and using the
Scotch Master Il at 70us and with Dolby | was
approaching 66dB. Ripple content was not high.
LF performance with UDXLI was reasonable at
0.5% distortion (DL) and 5dB MOL, but metal
was relatively poor at 0°9% distortion and 4dB
MOL. | was also unhappy to measure 1-4%
replay distortion at + 10dB (ref DL) output.

Wow and flutter at 0°12% was highish and the
tapewasrunning 1% slow. Rewind time was 130
seconds for a C90 and the meters under-read
20ms bursts by 12dB. The oscillogram shows the
usual ‘ringing’ squarewaves with barely any
change between Dolby ‘off’ ana ‘on with MPX
filtering”. .

Under audition overall results were preferred
with high-energy Class | tape, such as UDXLI.
Class Il results were relatively ‘poor’ and there
was barely any improvement using expensive
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TRIOKX-600 £159

his interesting looking two-head deck is a direct front-loader. There is no moving

cassette holder or eject button, the cassette being clipped between upper and
lower members on the fascia. The lower member runs along almost the whole width of
the fascia and carries light-touch press-switches for operating the logic tape transport,
along with press-switches for tape selection, Dolby noise reduction and record mute, and
standard %in jack sockets for left and right mics and headphones. To protect the heads,
capstan and pinch-roller when the deck lies idle, and to keep out the dust, the machine
comes complete with a detachable transparent cover.

Between the cassette loading point and a large dual-concentric, friction-coupled
recording level knob at the right-hand side of the fascia lies a rectangular window displaying
two well-illuminated VU meters and three peak-responding LEDs set to flash at 0, + 3 and
+6 dB. The meters are black-backed and the numbers and calibration marks show up well
in coloured light. Scaling is from —20VU to +5, with Dolby level at +3. The scale is red
above OVU.

There are four tape selector switches, each operating bias and eq together, for tape
classes I, I, Il and IV. It is also possible to adjust the bias over a limited range for each tape
class by a front control scaled £5 whose centre ‘zero’ position is ‘click’ identified. The
instruction manual carries a list of tapes with suggested approximate bias settings.

There is the usual three-digit mechanical tape counter but no memory rewind switch.
Indicator lights show for record, pause and Dolby. The pause button also seconds as ‘timer
standby’ so that the deck can be switched on by an external timer for record or replay.
While recording the head signal can be disengaged temporarily by holding down a button,
buttherecording level meters continue working.

Amplifier interfacing is via ‘phono’ plug-terminated flying leads coming from the rear (no
DIN), and by plugging in a mic jack the corresponding channel line input is disconnected.
Fascia is ‘brushed aluminium’ and enclosure grey-finished metal.

Dimensions approximate 440 x 133 x 285mm (W x H x D) and weight 5-9kg. Selling
price is expected to be around £159.




TAPE CLASS
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The verdict

" value -

This was considered to be a nice-looking deck but a /itt/e on the large size compared with
some. It was easy to operate and no ‘logic’ problems were met. For accurate recording
levels it was found best to place reliance on the LEDs rather than the VU meters. | have
made one or two criticisms, but in general the deck was favoured, and | accordingly award

C for merit and 2 for value.
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Thefindings
The instructions indicate that UDXLI, TDK SA
and TDK MA are the setting-up reference tapes,
and these were used for some of the primary
tests. The pen-chart shows the frequency
response of these tapes with the bias control at
centre ‘zero’. It will be seen that UDXLI gave the
‘flattest’ response with very good Dolby
integrity. The MA (metal) exhibited substantial
upper-treble boost but without loss of Dolby
integrity, but SA produced a significant ‘bulge’
in the presence region with some Dolby error.
The response at the top of the chart was taken
with a ‘low bias’ Class | tape and with the bias
turned down to —4 position. The —5 position
would have been better, but the treble
undulations indicate poor head/tape intimacy

LF performance with UDXLI was very good
with the distortion being little more than 0'5%
and the MOL up to 6-5dB. Distortion of MA was
1:2% and MQL 3-5dB. Best metal was the latest
Memorex at 0.8% distortion and 6dB MOL, SA
gave an LF performance similar to that of MA,
but the top end of the latter was better. Replay
channel distortion was a magnitude or more
lower than from tape at + 10dB output — so no
replay headroom problem.

Replay signal/noise ratio was 57dB and overall
with Master Il (70us) and Dolby 65°5dB. Mains
ripple content was a little higher than from some
decks, but not subjectively annoying. The VU
meters under-read 20ms bursts by 10dB, but this
war partly compensated by the peak-responding
LEDs, which flashed at the true peak level. Dolby
level was scaled at +3VU. Replay eq at 120us

mid-spectrum was fairly accurately adjusted, but
the treble was falling at 6'3kHz and meter
fluctuations were noticed.

W & F was hovering around 0.08% (replay
only) and the tape was running 1-2% fast. A C90
fast-spooled in 124 seconds. Headphone yield (at
DL) was only 55 mV across 8 ohms but up to
350mV across 600 ohms. The oscillogram shows
significant starting over-shoots and multiple
squarewave ‘rings’, the lower trace with Dolby
active.

The test amplifier and mics interfaced without
problems, and the mic headroom was just over
40dB, which is fairly typical. Mic noise was not
obtrusive.

Under critical audition mild mid-range
colouration was discerned, but the reproduction
was desirably ‘open’ and lacking compression at
correct recording levels. Bass was fairly ‘solid”
and low-level ambience reasgnable, but some
wavering of the stereo image was detected on
certain, high quality programme material.
Although metal tape performed well at the treble
end, it needed high quality source material to
notice the difference against top-flight Class |
oxide. Pre-recorded cassettes were thought to
be a trifle weak on music attack and very critical
ears were aware of the slightly fast-running tape;
but W & F was not a problem.

145



YAMAHA K350 £125

his is another two-head front-loader where the cassette is loaded straight into a

fascia recess. The backing is not illuminated but a red patch helps you to see the tape
through the cassette window. A hinged cover protects the heads, etc. and helps to keep
out dust when the machine is not being used.

Tape transport modes are selected by fairly deep-throw mechanical press-keys which are
well engineered and not too hard to depress. It is possible to change modes without the
need to go by way of stop. The deck is fairly ‘basic’, it having fewer features than some of
the others, and the metering i1s by two VU movements which are not very fast responding
and devoid of complementary peak-responding LEDs.

Bias and eq for tape classes |, Il and |V are selected simultaneously by press-buttons,
while a fourth button activates Dolby noise reduction. It is not possible independently to
switch MPX filtering and neither is there any means of adjusting the bias externally.

Recording level is adjusted by two knobs, having fascia resetting marks and numbers,
one each for the left and right channels. Replay output is non-adjustable but set to a
suitable amplifier interfacing value. Line in and out terminations are by way of two pairs of
leads emerging from the back connected to ‘phono’ plugs. There is no DIN interfacing. The
fascia, though, is equipped with three % in jack sockets for headphones and left and right
mics. Mic input is activated by insertion of the appropriate plug, which also disconnects the
corresponding line input.

The flat, smooth satin aluminium finish typifies the Yamaha look, and softly illuminated
meter movements are located behind a window which is flush with the fascia, along with a
three-digit mechanical tape counter. An indicator between the two movements lights in the
record mode, and the press-switch for mains is also illuminated.

The deck is metal-enclosed of black-crackle finish and the dimensions approximate
435x 132 x 267 mm (W x H x D). Selling price lies in the region of £125.
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TAPE CLASS
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The verdict

C 2

Although this deck s without the frills of some of its competitors it was considered
mechanically sound and well made. It could do with one or two improvements to enhance
its ‘competitiveness’, and | found it necessary to limit the merit score for the slow metering
and LF response undulations. Metal rank would have been higher had it not been for the
drooping upper-treble. Taking all things into account, therefore, my award is C for merit

and 2 for value.
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Thefindings

The deck was tried with a large number of tapes
and although Class | formulations of my (0) bias
reference (such as Maxell UDXLI) gave the
flattest and best HF response, the metal position
of the sample favoured tapes veering more
towards (+ 1), which applied to a smaller extent
to Class Il formulations. The pen-chart shows
that while UDXLI gave a sensibly ‘flat’ response
up to 15kHz, MX metal was on the droop from
about 2kHz upwards, a trend which was also
reflected in a smaller way by UDXLII (I think it
appropriate here to mention that during the
writing of this book | noticed that some of the
very recent C90 Maxell MX issues seemed to
have a lower coercivity than the earlier C46
samples that | have tested.)

The pen-chart further shows quite substantial
LF undulations with all tapes, and the least Dolby
integrity with UDXLII and MX. One of the best
Class Il responses was achieved with Maxell
XLIIS.

Signal/noise ratios were very good, replay
(electronics) being as high as 59:3dB, with the
usual 70us and Dolby improvements, and overall
with Master Il (70us) plus Dolby 67dB

LF performance with UDXLlI was 055%
distortion and 6dB MOL, with MX it was 1%
distortion and 5'56dB MOL. Mid-spectrum 120us
eq was fairly accurately adjusted, and the
distortion on the source monitoring signal was
well below overall tape distortion. Metal erased

to below noise floor.

W&F was commendably low and speed error
small, a C90 fast rewound in 96 seconds.
Headphone vyield was adequate for the
medium/high impedance test ‘phones, and no
trouble was experienced with mic interfacing,
overload threshold being around 42dB.

The VU movements under-read 20ms bursts
by as much as 10dB, and because there are no
peak-responding LEDs particular care would
need to be taken when recording high quality,
wide dynamic range music to avoid peak
compression (eg avoid over enthusiastic peak
meter readings!). Squarewave performance was
a shade better than ‘average’, especially with
Dolby active (lower trace)

During audition the deck evoked encouraging
comment, especially with metal tape. Critical
comment included ‘smooth’ rendering but
slightly weak and ‘spongy’ bass, low noise with
barely a trace of background mains ripple and
‘clean” upper treble. Some mid-spectrum
colouration was detected using high quality
music and the ‘openness’ of the reproduction
improved by lowering the recording level. Stereo
imagery was good and low-level ambience fair.
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BAR GRAPHS

hese have been deliberately designed with wide scales to emphasise small differences

and, regardless of parameter, the longer the bars the better the results. They do, of
course, refer only to the solitary samples submitted for test. To evaluate things like sample
spreads, quality control, internal adjustment accuracy and so forth one would need to
measure a fair number of decks of the same model to secure averages and standard
deviations. Itis important to remember that these things are applicable to any review in any
magazine, book or consumer’s guide, for | know of no ‘popular’ review text of this nature
which takes account of the measurements of a sufficient number of items of exactly the
same model to yield this sort of ‘spread’ information, especially in multi group reviews. |
could, of course, be wrong over this and would welcome any feedback if | am!

In some cases the deck reviews stress that the samples tested are the first UK models. In
these cases itis possible that the machines have not been totally optimised in adjustment or
that on the bulk production will take into account technical factors that will improve the
results.

Moveover, where there could possibly have been a sub-standard factor in the sample this
is also mentioned in the text.

The bar graphs cover five primary parameters of signal/noise ratio overall, replay
signal/noise ratio, 400Hz distortion, 400Hz MOL and W &F.

S/N Ratio Overall

This was measured with Scotch Master || tape with the eq at 70us, Class Il bias and Dolby
(or other noise reduction) engaged. The OdB point corresponds to Dolby level and before
the measurements were made the tape was passed through the deck in record mode (line
input) with the input terminated and with the recording level control half advanced. The
overall S/N ratio thus includes recording amplifier noise (but this is generally only small at
line input with the level control half advanced and well below intrinsic tape noise), bias noise
and deck erase noise. If the distortion on the bias/erase signal in highish in even-harmonic
content (and this can happen more in metal mode where the bias level needs to be
substantially increased) then the overall ratio can suffer slightly, which is one reason why a
given deck may show a relatively high replay ratio (without tape — see below) vyet,
relatively, fail to show such a correspondingly high overall ratio. | should also mention that
care was taken to ensure that the results were not being influenced by stray hum fields
which might otherwise reduce the ratio by a dB or more.

Replay S/N Ratio

Again 0dB corresponds to Dolby level, but this time instead of using a tape a cassette
without tape was used (after first ensuring that the C-zero was equipped with a good hum
shield and the measurement made with 120us eq with the deck in replay mode. The results
indicate the noise in the replay channel and that emanating from the head loaded to the
input of the replay amplifier.

With Dolby noise reduction and 70us eq engaged one could expect a maximum
improvement in CCIR/ ARM-weighted noise floor amounting to some 14dB over the values
given in the bar graph, depending on the mains ripple content.

To take an example, the Aiwa L450 shows a replay ratio of 59dB with 120us eq and
without Dolby. With Dolby and 70us eq active the ratio could go up to about 73dB. For the
same deck the overall ratio with Dolby and 70us eq using Scotch Master Il 1s 66dB. The
difference between the 73dB and the 66dB is a function of the tape noise proper, in this
example the electronics noise barely having any effect at all on the overall S/N ratio (also
please refer to the opening articles in this book dealing with S/N ratios)

It should be noted that CCIR/ ARM weighting was used for the measurement of both the
overall and replay S/N ratios.

148



DISTORTION 400Hz

This bar graph shows the total harmonic distortion recorded at 400Hz and Dolby level.
Where possible a common metal tape formulation was used for all the decks (see
information under Distortion in the opening parts of this book). Deviations from this
practice are given in the reviews and, of course, with non-metal decks an oxide formulation
had to be used. The measurements were made with Dolby on which, in essence, reduced
the noise power bandwidth of the measurement so that a greater definition was given to the
actual distortion harmonics. Without Dolby the distortion, from particularly low distortion
decks, would have been higher owing to the addition of more noise.

The general trend is that decks with a low distortion yield provide a higher LF MOL (see
below) than those with a higher distortion with a specified tape formulation. However,
there are times where this does not follow, such as when the MOL is limited by inadequate
replay headroom or sometimes when the head in recording mode (or recording head in a
three-head deck) goes into saturation in metal mode as the drive s advanced beyond Dolby
level. In these cases the Dolby level distortion may be acceptably low yet the MOL not as
high as would thereby be expected.

MOL 400Hz

This was again measured with Dolby (or other noise reduction) active so as to take into
account the high-level distortion in the noise reduction circuits themselves. OdB
corresponds to Dolby level so the bar graph shows the outputs as so many dB above Dolby
level for 3% total harmonic distortion. The tape used for these tests was the same as that
used for the distortion tests.

WOW AND FLUTTER

These measurements were made in replay mode using the excellent TDK AC-341 W&F test
tape. It seemed to my mind only logical to adopt this technique than attempting
unpredictable overall W&F measurements which would be influenced so much by the
production cassettes themselves! Intrinsic W&F of the TDK test tape is low, thereby
exposing essentially the deck shortfalls in this respect.

The measurements were weighted according to DIN peak and taken at the same
‘average’ swing of the testinstrument for all decks. Under ideal conditions the overall W&F
would be approximately 41% higher (eg, 1.4 times) than the replay only W&F; but in
practice the results are often even higher than this, depending on the W&F contributed by
the cassette containing the tape for the recording and then replay of the circa 3kHz test
signal. This is one reason why in some reviews you may see considerably higher W&F
percentages than shown by the bar graph.

The type of weighting used will also affect the results. In some manufacturers
specifications the weighted root-mean-sqare (WRMS) 1s given which gives a better result
than the DIN weighting!

OTHER PARAMETERS

You will find the results of some of the hosts of other measurements to which we subjected
each deck in the reviews. As | have already mentioned in the earlier parts of this book the
HF performance is greatly influenced by the performance of the tape itself in this respect,
so | could see hittle point in tabulating the 3rd-order intermodulation products resulting from
twin-tone HF signals. A good clue to HF performance is given by the squarewaves, by the
small-flux frequency responses and by the auditioning impressions. It is not always
appreciated that the HF compression performance of a deck/tape partnership is very much
related to the small-flux frequency response.
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AIWA AD-L450

AIWA AD-R500

AKAI CS-F11

AKAI GX-F35

ALPAGE ALS0

AUREX PC-D12

BIC T1 (normal speed)

BEOCORD 1700

BOOTS B200

DENON DR320

DUAL C822

FISHER CR4140

GRUNDIG CF5100 (with NR exp. Almost 10dB better with Hi-Com)

HITACHI DE-25

HITACHI DE-55

JVC DD5
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LUXMAN K115

MARANTZ S5D-3020 (normal speed

MARANTZ SD-5010

MNAD 6140

| NAKAMICHI 480
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PHILIPS N5431

PHILIPS N5581

PHILIPS NG748

PIONEER CT200
PIONEER CT300

PIONEER CTF850

PYE SR3200

REALISTIC SCT24

REALISTIC SCT31

ROTEL RD1070

SANSUI D300M

SANSUI D350M

SHARP RT-20H

SONY TCF-X5

SONY TC-K33

SONY TC-K&1

TANDBERG TCD420A

TEAC CX350

TEAC ATI0

TECHNICS R5-M51

TENSAI TFLB15

TOSHIBA PC-X22

TRIO KXE00

YAMAHA K350
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AIWA AD-R500
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AKAI GX-F35
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DENON DR320
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AIWA AD-L450

AIWA AD-R500

AKAI C&F11

AKAI GX-F35

ALPAGE ALS0

AUREX PC-D12

BIC T1 (with UDXL1, normal speed) Non-metal deck

BEQCORD 1700

BOOTS B200 (with UDXL1) Non-metal deck

DENON DR320

DUAL Ce22

FISHER CR4140

GRUNDIG CF5100

HITACHI DE-25

HITACHI DE-55

JVC DDS

JVC DES

JVC KDAGE

LUXMAN K115

MARANTZ SD-3020

MARANTZ SD-5010 (with Memorex metal — see review)

NAD 6140

" NAKAMICHI 480

MEC ALK3000E

ONKYO TAZ2060
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OPTONICA RT-7000

PHILIPS N5431 (with Philips Ultra-Chromel Non-metal deck

PHILIPS NG581

PHILIPS N5748

PIONEER CT200

PIONEER CT300

PIONEER CTFB50

PYE SR3200

REALISTIC SCT24

REALISTIC SCT31

ROTEL RD10M0

SANSUI D300M

SANSUI D350M

SHARP RT-20H [Left channel poor — see raview)

SONY TCF-X5

SONY TC-K33

SONY TC-KB1

TANDBERG TCD420A

TEAC CX350

TEAC ATT0

TECHNICS RS-M51

TENSAI TFLB15

TOSHIBA PC-X22

TRIO KX600

YAMAHA K350
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AIWA AD-L450

AIWA AD-R&00

AKAI C5-F11

AKAIl GX-F35

ALPAGE ALS0

AUREX PC-D12

BIC T1 (with UDXL1, normal speed) Non-metal deck

BEOCORD 1700

BOOTS B200 (with UDXL1) Non-metal deck

DENON DR320

DUAL Cca22

FISHER CR4140

GRUNDIG CF5100

HITACH! DE-25

HITACHI DE-55

JVC DDS

JVC DES

JVC KDAGE

LUXMAN K115

MARANTZ SD-3020

MARANTZ SD-5010 (with Memorex metal — see review)

NAD 6140

NAKAMICHI 480

13A31 1Nd1INO KNKWIXBW

MNEC AUKS000E

ONKYO TA2060




OPTONICA RT-7000

PHILIPS N5431 (with Philips Ultra-Chrome) Non-metal deck

PHILIPS N5581

PHILIPS N5748

PIONEER CT200

PIONEER CT300

PIONEER CTFB50

PYE SR3200

REALISTIC SCT24

REALISTIC SCT21

ROTEL RD1010

SANSUI D300M

SANSUI D350M

SHARP RT-20H (Left channel poor — see review)

SONY TCF-X5

SONY TC-K33

SONY TC-K&1

TANDBERG TCD420A

TEAC CX350

TEAC ATT0

TECHNICS RS-MS51

TENSAI TFLE1S

TOSHIBA PC-X22

TRIO KX600

YAMAHA K350
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AIWA AD-L450

AIWA AD-R500

AKAI CS-F

AKAI GX-F35

ALPAGE AL50

AUREX PC-D12

BICT1 (normal speed)

BEOCORD 1700

BOOTS B200

DENON DR320

DUAL C822

FISHER CR4140

GRUNDIG CF5100

HITACHI DE-25

HITACHI DE-55

JVC DD5

JVC DES

JVC KDABG

LUXMAN K116

MARANTZ SD-3020

{normal speed)

MARANTZ SD-5010

NAD 6140

NAKAMICHI 480

NEC AUKS000E

ONKYO TA2060
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OPTONICA RT-7000

PHILIPS N&431

PHILIPS N5581

PHILIPS NE748

PIONEER CT200

PIONEER CT300

PIONEER CTF850

PYE SR3200

REALISTIC SCT24

REALISTIC SCT31

ROTEL RD1010

SANSUI D300M

SANSUI D350M

SHARP RT-20H

SONY TCF-X5

SONY TC-K33

SONY TC-K&1

TANDBERG TCD420A

TEAC CX350

TEAC ATTO

TECHNICS RS5-M51

TENSAI TFLE1S

TOSHIBA PC-X22

TRIO KX600

YAMAHA K350
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With their model 302, NEAL-FERROGRAPH launched the first British designed and
manufactured cassette recorder. Over the last few years, NEAL-FERROGRAPH have
been quietly building for themselves an enviable reputation for reliability in industrial
applications. The new model, the 312HX, which is manufactured entirely in their
factory in South Shields, incorporates the same basic deck as the original 302, but
with improved logic controls. The most important feature is the incorporation of Dolby
B + HX. Dolby headroom extension, abbreviated to HX actually increases the amount I
of information that can be recorded on to the tape, rather than further compress it as

all other recent invention in this field seek to do.

The other main feature of this model is that, by careful design, NEAL-FERROGRAPH,
have produced a cassette recorder that is expected to last in excess of ten years, in
normal use. A full range of spares will be kept available for this period. The owner of a
NEAL-FERROGRAPH product is thus free from worry about the planned obsolescence
that hangs as a cloud over so many other products on the market today.

LONDON SOUND is the UK NATIONAL RETAIL DISTRIBUTOR and MIKE
SOLOMONS will be available at the number below for all queries. Please write or
telephone for leaflets on the NEAL 302 and 312HX, and for the mame of your nearest
authorised dealer.
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CASSETTE DECK FEATURE

i he following Table lists the primary
features of the decks which can thus
be used as a quick comparative reference.
However, | must stress that although
extreme care was taken in compiling this it
is not meant to be exhaustive and readers
are advised to refer to the reviews
themselves to obtain more detail.

In some cases it has not been possible to
isolate each and every feature as more than
a single function (or slightly different
function) may be provided by a particular
key or switch. Moreover, there are
machines which are shown as not
possessing an external-timer switch yet
which can be set for replay or record by
external mains switching. Although in
some cases an Indication has not been
given for Class Il (FeCr) tape, it may still be
possible to use this class of tape, though
some experimentation with the bias and eq
switch positions may be required for the
best subjective results.

In some cases ‘peak meters’ may not be
true peak-responding , but the effective
speed of response is given in the text. A
‘peak’ meter movement is usually
calibrated in dB while an ‘average-
responding’ movement is calibrated in VU.
Even LED or fluorescent metering may not
be true peak-responsive. The degree of
under-reading on fast signal bursts is given
in the reviews. With respect to ‘cue and
review’, some machines provide for fast-
spooling in either direction while the play
mode is engaged sometimes with and
sometimes without an audible indication
from the speakers.

Peak hold may be automatic or
switchable — see the reviews for details.
Remote control refers in essence to a rear
socket to which can be connected an
optional extra remote control unit. This unit
isnotnormally supplied with the machine.

'Logic transport control’ refers in general
to transport systems which rely on a
solenoid or motor (torque) rather than on
mechanical linkages from press-keys. It
should also be noted that although a deck
may not be equipped with an MPX filter
switch, such filtering is usually introduced

when Dolby is selected. In some cases the
filtering 1s active regardless of whether
Dolby i1s switched on or not.

Some of the automatic functions on
decks so equipped may be more elaborate
than the Table is able to indicate. Please
refer to the reviews for more detail.

The coding used in tlie Table follows.

A: Adjustable by replay level control

B: Remote control socket.

C: Normal and double speed deck.

D: Autowind.

E: Repeat.

F: Auto-switching from cassette cutout
‘coding’.

G: Single knob with balance control.

H: Auto-reverse.

I: Low and normal bias switching for Class
| tapes.

J: Switchable to peak or VU response.

K: Special slider with balance control.

L: Press-buttons.

M: Plug(s) on rear emanating flying
lead(s).

N: High-Com noise reduction.

O: Quasi-'logic’.

P: Timer operation possible.

Q: Single knob with balance knob.

R: Called Computer ‘memory’ by Hitachi.

S: Auto peak hold.

T: SANRS and/or ANRS.

U: Dolby with Dolby HX.

V: With dimmer switch.

W: Also pre-fade.

X: Stopand play.

Y: With LED.

Z: DNL (Philips type of noise reduction)
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CASSETTE DECK FEATURES

Fe tape switching

Cr tape switching

®| 8| AIWA AD-L450

|| AIWA AD-R500
® /o AKAI CS-F11

® o AKA| GX-F35

® o ALPAGE AL-50

®® BICTI
~||BEOCORD 1700

® ® FISHER CR-4140

®|/® HITATCHI D-E25

®®JVCDD-5
® e/JVC DE-5

® o/ UXMAN K115

Falls tape switching

®/®¢/BOOTS B200

0 e eDUALC822

Metal tape switching

@000 AUREX PC-D12

®/® e o DENON DR320

®® @ ¢ GRUNDIG CF-5100

® e oo HTACHI D-E55

®je e e \/C KD-A66

®|® & e MARANTZ SD 3020

Fine bias control
Opt bias setting indication

e ®e e MARANTZ SD5010

Separate bias/eq switches

Dolby level setting

VU meters without peak LEDs

VU meters with peak LEDs

Peak meters

LED or fluorescent metering

Peak hold

Mechanical transportkeys

Logic transport control

Cue/review

Ganged recording level knobs

Sep. L&R rec. level knobs

Recording level sliders

Replay level control

Mic controls for mixing

Headphone level control

Post fade control

Remote control

@

Phono sockets

DIN socket line

L]

L)

o o]

L0 ) [e]

DIN socket mic

DIN socket headphones

Jack sockets for mic

Jack socket for phanes

Dolby noise reduction

Other noise reduction

Three-head deck

Off-tape monitoring

Source monitoring

Tape counter

Memory rewind

Bl ) (]

Tape advance

Auto-repeat/rewind

Auto programme locate =

Auto bias/eq/level setting

DE

External timer switch

Rec. time remaining indication

Record mute

MPX filter switch

Others

162



€9l

| 11 | 1__ I | L1 _
. 14- dee s > @ ‘J o . | ® &8 NAD 6140 e
. EED qe q= o« | e % | |® |®® NAKAMICHI480
’e CECE CHERE CORBEL BRERCREC ICH CE ® ® & ¢® NEC AUK-9000E
oo oL LR CCRECE EEERCRRC IR N ®® |®®ONKYOTA2060
oo . dee -1 EEECH ro_ oo | | | |#/#®® OPTONICA RT7000
. -1 dee  od | |e Ji ® @ ® PHLIPS N5431 <
oo qd q o || || % [®® PHILIPS N5581
. -1- s0-ojes o4 oo o0 . 8 | |® [®0pHLIPSN5748
oe oee z . ¢ |® e PIONEER CT-200
oo dee | = L IERIC e |*® PIONEER CT-300
deee dee qd e [die]l- ® e/ ¢ e e PONEER CT-850
. de [ dee | a0 HCHABC . o |o[® PYE SR-3200
' CREEC CONRE o | o e o] |®® REALISTIC SCT-24
3 doee olee [ oo > (o  |d oo ®e/e¢@ REALISTIC SCT-31
oo o osose oo o > (o [d[e]]e e o|ee/® ROTEL RD-1010
oe oee e o o] e | |® @ SANSUI D300M
oo SCCLE oee o of [¢ |~e o |0 |ee SANSUID350M
oo oloe oo o B e |®/® SHARPRT20H _
° o o|® Heo | o} ® ° /0 ® & SONY TCF-X5
ole oo z of | |o W. ®®/ee SONYTC-K33
oo s ole dae | ele|c > (0 o] [0 |oe - o[e|® ® SONY TC-K61
o 1 o dee [ oo > 00 || ® |e/e| |®e TANDBERG TCD-420A
[T el osloce ofee of=] > |0 | o] o ® | o |ee TEACAT70 -
| ° olo]e Ly |0 > |o o o |® e |® e TEAC CX350
[T]e . oloe o= > |e oe loe ® e/e e TECHNICS RS-M51
° o#le oleo @ o0 » |® o o (] ® |®/® TENSAITFL-815
. . ooe z ' see o ®/¢/e/e TOSHIBA PC-X22
® ° oloe | oz o |o ‘ @ ®/ee/e TRIO KX600 .
ole -i.. z ° I »| ‘0 —TO ® e YAMAHAK350




CASSETTE DECK MANUFACTURERS

AIWA: Aiwa (UK) Ltd, Aiwa House, 30/32 Concord Road, Westwood Park Trading Estate,
Western Avenue, London. W3 0TH. Tel: 01-993 1672.

AKAI: Akai (UK) Ltd, 12 Silver Jubilee Way, Haslemere Heathrow Estate, Hounslow, Middlesex. TW4
6NF. Tel: 01-897 7171

ALPAGE: SEL Ltd, Eccleston Road, Maidstone, Kent. ME15 6AU. Tel 0622 59881

AUREX: see Toshiba.

BIC: Kamco (UK) Ltd, 7 The Sycamores, Horbury, Wakefield, West Yorkshire. Tel: 0924 274417.

B & O:Bang & Olufsen UK Ltd, Eastbrook Road, Gloucester. GL4 7DE. 0452 21591

BOOTS: The Boots Co. Ltd, Trent House, 69-79 Fulham High Street, London, SW6 3JQ. Tel:01-731
1313.

DENON: Eumig (UK) Ltd, 14 Priestley Way, London, NW2 7TN. Tel: 01-450 8070.

DUAL: Hayden Laboratories Ltd, Hayden House, Chiltern Hill, Chalfont St. Peter, Gerrards Cross,
Bucks. Tel. 02813 88447.

FISHER: Sanyo Marubeni (UK) Ltd, Sanyo House, 8 Greycaine Road, Watford, Herts. WD2 4UQ.

GRUNDIG: Grundig International Ltd, Newlands Park, London. SE26 5NQ. Tel: 01-659 2468.

HITACHI: Hitachi Sales (UK) Ltd, Hitachi House, Station Road, Hayes, Middlesex. UB3 4DR

JVC: JVC (UK) Ltd, Eldonwall Trading Estate, Staples Corner, 6-8 Priestley Way, London, NW2 7AF.
Tel: 01-450 2621

LUX: Howland West Ltd, 3-5 Eden Grove, London, N7 8EQ. Tel: 01-609 0293.

MARANTZ: Marantz Audio UK Ltd, Debmarc House, 193 London Road, Staines, Middlesex. Tel:
Staines 50132.

NAD: NAD Sales, Unit 3, Colonial Way, Watford, Herts. Tel: 0293 39954 .

NAKAMICHI: Natural Sound Systems, 10 Byron Road, Wealdstone, Harrow, Middlesex HA3 7TL.
Tel: 01-863 8622.

NEC: Cap Ten Industries, 54 Jermyn Street, London, SW1

ONKYO: Audiotrend Ltd, Bridle Path, Watford, Herts. WD2 4BZ. Tel: Watford 33011.

OPTONICA: see Sharp.

PHILIPS: Philips Audio,420/430 London Road, Croydon. CR9 3QR. Tel: 01-689 2166.

PIONEER: Pioneer High Fidelity (GB) Ltd, Pioneer House, The Ridgeway, Iver, Bucks. SLO 9JL. Tel:
0753 652222.

PYE: Pye Ltd, 137 Ditton Walk, Cambridge. CB58QD. Tel: 02205 2781

REALISTIC: Tandy Corporation, Tameway Tower, Bridge Street, Walsall, West Midlands. Tel: 0922
648181

ROTEL: Rotel Hi-Fi Ltd, 2-4 Erica Road, Stacey Bushes, Milton Keynes. Tel: 0908 317707.

SANSUI: Sansui Audio Europe NV, Unit 10A, Lyon Industrial Estate, Lyon Way, Greenford,
Middlesex. UB6 OAA. Tel: 01-575 1133.

SHARP: Sharp Electronics (UK) Ltd, Sharp House, Thorp Road, Manchester. M10 9BE. Tel: 061-205
2333.

SONY: Sony (UK) Ltd, Pyrene House, Sunbury Cross, Sunbury-on-Thames, Middlesex. Tel:Sunbury-
on-Thames 87644.

TANDBERG: Tandberg Ltd, Revie Road, Elland Road, Leeds, West Yorkshire. LS11 8JG. Tel: 0532
774844

TEAC: Harman (UK) Ltd, Mill Street, Slough, Berks. SL2 5DD. 0753 76911

TECHNICS: National Panasonic (UK) Ltd, 107/109 Whitby Road, Slough, Berks. SL1 3DR. Tel: 0753
34522.

TENSAI: Tensal (UK) Ltd, Dawson Road, Mount Farm Estate, Milton Keynes, Bucks. Tel: 0908 644747 .

TOSHIBA: Toshiba (UK) Ltd, Toshiba House, Frimley Road, Frimley, Camberley, Surrey. GU16 5JJ.
Tel: 0276 6222

TRIO: Harman (UK) Ltd. see Teac.

YAMAHA Natural Sound Systems. See Nakamichi.
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CASSETTE TAPES

hile the Class I, Il and Ill samples

tested were all C90s, only one or
two of the Class IV samples were of that
length. At the time of writing some manu-
facturers had not got round to issuing C90
metals. | thus had to make do with C60s
and, in some cases, with lesser length
tapes. As | have already noted tape
thickness can influence the magnetic
properties, a factor which should be borne
in mind when comparing the metal results.

Owing to the generally higher
remanence of top-flight 120us oxides these
tapes make a good choice when the
programme  material contains an
abundance of low and middle bass energy
and where you are not bothered so much
about extreme treble. Some 70us oxides
have a generally lower remanence and are
thus down at bass and middle treble with
respect to the very good 120us oxides. On
the other hand, their higher coercivity
provides more output at upper-treble, so
your choice may be in this area when the
music you record is rich in strong high-
frequency tones.

When your deck is capable of fully
exploiting the metal tapes, then the Class
IV formulations give you the best both at
LF and HF, without the MF shortfall
exhibited by some 70us oxides, especially
ferrochromes. Most latter-day decks from
Japan require tapes with my bias reference
of (0), so you can look for these,
remembering the things | have already
brought out in the introduction to this
section. Even though your metal deck may
not reap the full LF potential of metal
tapes, you will, nevertheless, obtain a
greater HF headroom by using this class of
tape in comparison with any of the oxides;
but metal is more expensive.

Metal sometimes is to be intrinsically
noisier than Class Il and Il formulations, so
what you gain on the swings you may lose
on the roundabouts. The dynamic range is
the difference between the maximum
output at any frequency and the noise
floor. Remember that Dolby cuts the
integrated noise floor by 10dB, which is a
lot; but also remember that if you use

Dolby with a tape that differs from the
Dolby setting up sensitivity you will suffer
frequency response aberration. Once you
have done with experimenting with
different tapes you could have your deck
‘optimised’ on bias and Dolby for the very
best results with that tape, and then stick
with it; but find a reputable dealer with
knowledgeable technicians to do this for

you.
Remember, too, what | have said about
recording levels. Even a relatively

inexpensive tape, when correctly biased,
can give very acceptable results when not
over-recorded. This applies particularly
when used with machines equipped with
auto-setting bias. When the tape has been
so ‘optimised’ it is really surprising how
well even a modest tape can measure and
audition in the same deck. Inexpensive
120us oxides often require a bias level
below my (0) reference for the best overall
balance, as you will have seen. Just
because these tapes need a lower bias this
is no single reason why they should be
dismissed out of hand. If you can bias your
deck down to their requirements you will
often be surprised by the results.

On the other hand, there are cheap tapes
which should be avoided. | have examined
some 120us oxides in C90 format that you
can see through quite clearly, meaning that
there is hardly any coating thickness on
them. These perform remarkably badly at
LF and MF, though may be better at HF.
Conversely, | have examined similar oxides
with fair LF and MF but with abysmal HF,
even at very low bias.

Cheap tapes, too, tend to shed oxide
and ‘short’ the heads prematurely, calling
for frequent head cleaning.

| am not keen on Class Il cassettes
personally, but there are people who seem
to like them. The average music that you
are likely to record contains quite a lot of
‘energy’ around the middle frequencies
which, sadly, corresponds to the shortfall
area of the ferrochromes!

In conclusion | should mention that none
of the cassettes included in the reviews are
of the type criticised in the last three
paragraphs.

165



DOS 2

N VIDEO SPECIALISTS
*COMPETITIVE PRICES
*12 months FREE Parts & Labour Guarantee
*WVAT FREE EXPORT SERVICE
*MAIL ORDER Phone 723-6809
*CREDIT FACILITIES, ACCESS, BARCLAYCARD

* * * * * * * * * * *

Stockists of: —

AKAI, AIWA, DUAL, DENON, GRUNDIG, HARMAN KARDON,
MARANTZ, NAKAMICHI, PIONEER, ROTEL, SANSUI, SONY,

TRIO, TOSHIBA/AUREX, TEAC, YAMAHA, and many others.

PE |AL FFER ] PRICES CORRECT AT TIME
[ | OF GOING TO PRESS

SANSUI

£99.95 £227.95
£199.95 £199.95
AD690011 . ...£229.95

SC1100 S/H. . . . £59.95

AUREX MICRO
CASSETTE

SONY £109.95
HARMAN KARDON . £159.95

£229.95

£109.95
£134.95 i & P P "‘;‘s«A

£199.95
"‘HURRY WH/LE ‘i

TOSHIBA /S OCKS LAST:
PIONEER PC530 ... . Lo,
CTF750 £189.95 PC4630 . LA At

INSTANT credit

Sl facilities
Mon to S andos Radio jw
roug
9.00 to 6.00pm. .
P DGWARE ROAD, LONDON W2 1DY Tricity Finance
TEL: 01 723 6809

L




CLEO LAINE RECOMMENDS YASHIMA
BLANK CASSETTE TAPES.

UMIQUE OFFER TO ALL READERS FROM THE UK's LARGEST
BLANK CASSETTE SPECIALISTS

YASHIMA

Half List Price

'MIWW&quMIMMMMm

Compliitaly nebiablle - Doy give ovyilad - clews, fatul raprodiuction. Tae cound 4
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YASHIMA vro YASHIMA vro/ YASHIMA uro - SYASHIMA vco

YASHIMA UFO+ is an ultra ferric oxide
cassettethat givesa far superior performance to
many casseltes that are available at such a

YASMIMA  UFD

pepular price. UFO + a
ias with excellent dynamic range. This means
that you get a well balanced performance not
available on many ordinary low noise cassettes.
Whatever youare recording you will find that
YASHIMA UFO+ will give you crystal-clear
‘real life’ sound reprodu ction. It isideal for use
on portables, car players. music centres and all
equipment where bright, clear, warm, mellow
sound is appreciated.

ASHIMA UFO + is the natural choice for the
home recordist who seeks exceptionally reliable
reproduction - time after time. For general high
performance and value for money you will find it

This gress. you &8
mietle Mevinliog
the mose] for Spscial bass

Ideal fof iy cunvelle rrcoises, casest
T, o] B e et - L | canert s
ol marw, bl ey ofler a Bgsisgel las foar

YASHIMA UFO I-S cassettes offer youallthe
advantages of YASHIMA UFO11, plus(whenused
on the right equipment) a dimension of sound
which comes from a magnificent technical and
subjective pe rformance.

The magn etic material used to coat UFO I-S
tape is such that the M.O.L. (maximum output
level) and sensitivity isincreasedrightacross the
audible sound spectrum, and this will
particularly noticeable when used on those
cassette decks which perform best with tapes
having a slightly higher bias.

UFO I-S cassettes use the 120 micro-second
pla yback equalisation (normal position switch)
and offer youan exiended high-end range as well
as excellent response in the critical mid-range

fﬂ-ﬂ

YASHIMA UCD is the result of extensive
research with chromium dioxide particles.

Because CrO2 crystals are clean, straight
solid rods, they can be packed and aligned in a
tight, straight pattern ona tape base. This means
that more electronic signal can be imparted per
inch of tape than on tape with less carefully
arranged particles.

Now a new particle milling provess and
coating technique makes it possible to pack
particles even more densely. The result is
YASHIMA Ultra Chrome Dioxide, offering an
enhanced signal-to-noise ratio, higher output
with lower distortion and providing superior
senitivity a1 all frequencies.

Disa “New Generation™ super
chromium dloxlde tape ‘giving you clearer,

difficult to beat YASHIMA UFO + s TR TN FUE. SO ‘ijn‘g‘;;;'f;ffon‘gfge‘,f  Casselos desarve the o rper and more transparant recordings,
1 UCD - the ultimate in the Yashima range for
List Price | _OurPrice TistPrice | Ous Price — - high fidelity cassette recording.
C30 £1.15 45p C60 £2.36 =y | ListPrice [ i Prica — ——
s | uiwm 49p ) 05 | t12e | s2as ; 0n List Price | Our Price |
C60 £1.38 g C120 £3.85 £1.64 (L] x €60 £2.88 £1.25
Lam [TEL] Co0 £4.54 £1.98
e — Al mail to
FREE INTRODUCTORY OFFER .-=- ] ESTUARY AUTHI Dept Funis

Deluxe STEREO HEADPHONES

Trdascw your law

o
;}'u..qm kv Jrll“ll\ uui'hﬂ-ra.lrulh- .I-n l
com fortable istening and volume Controls oh
each earpiece. Every member of lhe family

resen
Nnrmally €14 95 SPECIAL OFFERPRICE £11 95

ET FREE WITH every £16 of YASHIMA
vnu pay lor

ONE (same size/type) FREE with every 3 UFO.L,
UFO I-S,UCD paid for. (Not applicable to UFO + )

0 day.

Highbamry Sation. Londan. %5

PRICE |

To: EsTUAlv Aunlo(nepl Pu-‘l,\ )Hllhb\n'y Sulmm lm.dm. NS, Plenle prov-de the lnuwmnno-m-u T
on3
QTY.[SIZE_TYPE

| C3o

CLEOLAINE

UFO +

TOTAL)

When a brilliantly creative and inter 1l

UFO +

admired singer like Cleo Laine recommends

1 claim the following FREE [one same size and type with every 3 UFO |
UFOL-S or UCDpaid for).(Not applicable toUFO + }and 1 C90 UFO |
FREEforevery £10 lam spending.

YASHIMA blank cassette tapes you can be sure

that you are buying the best. But please order
quickly - this offer may not be repeated once

stocks are exhausted.

5 YEARGUARANTEE

= | - e A [ .
FREE

[ FREE

) - FREE

or debit my

Ienclos

ue/P.0. for
ACCESS/VISA/BARCLAYCARD

-

Y shima cassettes are guaranteed for FIVE

Y ARS from date of purchase. In the unlikely

event of a fault developing, simply post the
cassette to us and we will replace it. This
wnaranies i i ackiilien S your statutory rights
Mail Order Customers,
2 24 Hour Credit Card
Order Service 01-607 3755

TOTAL REMITTAN( ER
Bepanared ia Laghiad v | H'Il

[ s—————

NAME

ADDRESS

B
SPECIAL QUANTITY BONUS
Claim 1 0 LFFCH ] wilhs every £10 you spend

Personal shoppers (cash only) may collect from the following pick up points. ® LONDON EC2 - CASSETTE SHOP, MASONS AVENUE, 30 COLEMAN STREET

® LONDON N5 - CASSETTE S50F.

HIGHBURY & ISLINGTON STN @ LONDON SE14 - NEW CROSS GATESTN @ LONDON WC2 - LEICESTER SQ. STN (TICKET HALL, CRANBOURN ST EXIT)

© LONDON SW1 - 330 VALIMNAALL BESINGE K5 (BT VICTOMIA STN) @ SHEFFIELD 2 - 206 LONDON RD @ B'GHAM BULLRING - 20 ST MARTIN'S HSE PARADE(MOOR ST. STN ENTRANCE)
© LEEDS - 62 WELLINGTON ST @ MANCHESTER - 6 VICTORIA STN APPROACH @ BRISTOL - 26 DENMARK ST @ LEIGH ON SEA -133 RECTORY GROVE
© LONDON W1 -PICCADILLY STN, (HAYMARKETENTRANCE) @ LONDON SW1 - 330 VAUXHALLBRIDGE ROAD(BY VICTORIA STN,)



PRICE
PROMISE!

To give you the best
buys in Hi-Fi every
week of the year...

* LOWEST PRICES: If you find any item you intend buying at
Comet is currently advertised and in stock at a lower price
elsewhere — let us know . . .

WE WILL BEAT THAT PRICE ON THE SPOT
on all brand new current merchandise in stock.

TOP BRAND NAMES: Comet are Britain’slargestretailers of
Hi-Fi equipment. Choose from such top brand names as Aiwa, Akai,
Amstrad, Garrard, Goodmans, Marantz, Pioneer, Rotel, Sansui
and many, many more.

SERVICE: Our Chairman’s Promise — “I promise you 12 months
service including parts and labour on all goods — without charge.
After the initial 12 month period you can still rely on us to ensure
that your purchases are kept in working order. All service is
carried out by Comet’s own engineers or manufacturers’.”

COMET

Britain’s biggest Hi-Fi
Discounter
BRANCHES NATIONWIDE




l! AT70: 3HEAD | COMPUTERISED PRE-SELECT SYSTEM | BLOCK REPEAT FUNCTION FOR AUTOMATIC

PLAYBACK OF ANY TAPE LENGTH | REMOTE CONTROL [OPTIONAL) | RECORD MUTE WITH ALITO-SPACER HE'H.I.TF.PE

CX-650R: AUTO REVERSE AND REPEAT | BI-DIRECTIONAL RECORDING AND PLAYBACK | ACCULIGN ROTATING
SENDUST HEAD | REMOTE CONTROL (OPTIONAL) LSI LOGIC TRANSPORT | AUTO-SPACER FUNCTION | METAL TAPE COMPATIBILITY

Best not tomake any instant decisions.

Best to be a little cautious.

Especially considering we've only shown you part of
our range. All told, we make eleven cassette 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 (just afew of which are shownabove).

Best to getall the facts you need before you decide.

Write for our twelve-page brochure.
No one who's serious buys hi-fi off the page. T E-A-C
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CASSETTE TAPES
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AGFA FERROCOLOUR

A fairly inexpensive tape for non-exacting
applications. Suitable for inexpensive decks. It is
not a hi-fi tape and would tend towards over-
biasing by the expensive category of deck from
Japan, leading to poor HF and droopy treble.
Cassette runs fairly quietly and | have found no
undue W&F problems. In common with other
Agfa cassettes, an extra 6 minutes on top of the
total normal playing time are provided

eg. C90 + 6. Coating variable.

A

AGFA SUPER FERRO
DYNAMIC |

Although a ‘'high bias’" 12C 4 oxide, ‘optimum’
bias was found to be as srnall shade below my
reference. It would, however, be suitable for the
average hi-fi deck and fairly high dynamic range
music. Coating stability of samples was slightly
variable but not detectable under audition. Also
with +6 minutes playing time.

-
e g

AGFA

SUPERFERRO
=
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NOISE

HI-FIDELITY

CLASS 1 TAPES

ALCON HF

This 120us oxide is one of a range going under
the Alcon label. Others include LN (Class 1) and
CR (Class Il). The tapes have been included in
my Tape Check articles over the years, the HF
being the best of the Class | formulations, which
has a bias demand close to the (0) reference. At
this bias the frequency response is fairly flat,
though showing a little upper-middle lift, and the
LF performance reasonable. HF performance is
good up to about 12kHz, thereafter it falling
quickly. Noise floor was a little below 120us
average, and the coating on one sample was
poor, causing fluctuating output and noise.
Cassettes were a little noisy.

AMPEX 371 PLUS

This is a low-bias 120us oxide which would be
suitable essentially for low-fi applications. Unless
the deck has wuser-adjustable bias, treble
performance would be poor; but fair resuits are
possible at ‘'optimum’ bias. Cassettes run quietly
and no jamming has been experienced

172

AMPEX
GRAND MASTER |

This is a relatively new formulation. | have found
that the LF output is high and the DL distortion
corresponding low. Bias requirement was very
slightly less than the reference, but the tape
would be very close to ‘optimum’ bias in the
majority of recent decks. Although suitable for
wide dynamic range music, particularly at LF and
MF, overzealous meter peaks should be avoided
when recording music of excessive HF energy
content.



NOISE

CLASS 1 TAPES

AUDIO
MAGNETICS PLUS

Significant variations between samples have
been noted, the best tested showing surprisingly
high values, especially at LF, for the price.
Although a ‘low bias’ 120us oxide, it would not
be excessively over-biased by a contemporary
deck, but would give best at HF in the earlier
species or in machines equipped with user-
adjustable bias. Not particularly recommended
for music of high HF energy, but fair for organ
music and that containing strong bass, provided
a weather eye is kept on recording level. Coating
of samples not too brilliant and a few drop-outs
noted.

AUDIO
MAGNETICS XHEI

Recent samples of this tape have indicated that
its bias requirement was a trifle above my
reference. This would mean in the ‘average’ deck
a slight lift of upper-treble, which would not be
bad. However, wide variations between samples
have been noted, the results based on
‘averages’. | also noted coating variations, but
the latest samples are better in this respect than
earlierones. | regard it on ‘average’ as a very fair
hi-fi tape, though the best of the samples would
rank even higher than this. Cassettes are rather
noisy and some jamming has been experienced

BASF LH

Although a relatively inexpensive 120us oxide,
bias requirement is a shade above that of similar
quality formulations. In the average Japanese
deck it would tend to show a droopy treble, but
would suit European decks better and possibly
show treble-emphasis in cheap decks. Spooling
was a little on the noisy side, but not bad.
Coating of samples tested was fair.

Note: Ferro Super LH is a lowish-bias version
focused on the DIN bias requirement, thereby
being even more suitable for European decks so
biased. Parameters slightly exceed those of LH
(Mid-Bias)
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NOISE

CLASS 1 TAPES

BASF
FERRO SUPER LHI

This new-formulation tape comes in a green
pack. Samples that | have tested have all
exhibited encouraging results. If anything, bias
requirement 1s a shade above my reference, so it
Is a tape which would be suitable for Japanese
decks, showing a mild treble lift which would not
be bad. It is a tape suitable for hi-fi applications
and high dynamic range music. Spooling was
quiet and coating good

I Ultra high energy cassette

CONTEK UHE

This is possibly the best 12Cus oxide under this
label. Bias requirement was a little below my
reference, so the tape would be more suitable for
European decks rather than high-biased Oriental
machines. It would be suitable for medium
quality recordings, failing to reach the heights of
some competing brands. Spooling was a little
noisy and coating variable.

DENON DX |

I found that my samples biased to my
reference tape, but on some Japanese
decks there may be shghtly falling
treble output. | was pleased with the LF
performance and MF sensitivity, but noise floor
was a little higher than some similar categories
Cassette was not unduly noisy and coating quite
steady. A tape suitable for quality recording
below the absolute in fi.

175



BIAS
LEVEL
LF

PERF.

MF

PERF.
HF

PERF.
MF

SENS.
HF

SENS.

NOISE

DOUBLE |

CLASS 1 TAPES

DENON DX3

From the biasing point of view this tape does not
follow-on from the DX1. In fact, my samples
worked better on a trifle lower bias than the
DX1, its sensitivity at ‘'optimum’ bias was better,
though. LF performance was about the same,
and it is difficult to see how this tape scores over
DX1. In fact, working in Japanese decks the DX1
could prove marginally the better tape all round.
In general, though, | would give it about the
same subjective ranking as DX1. For a 120us
oxide | thought the print-through ratio was rather
towards the low side of average, though barely
likely to be irritating.

EMI SUPER

This is a ‘low" (normal) bias 120us oxide which is
geared more towards the DIN biasing slot. In
Japanese decks it shows, on average, a droop of
about 2.5dB at 8kHz. Performance is similar to
other tapes in this bias region, but at LF my
samples did not shine very brightly. More
suitable for European decks and, possibly,
inexpensive music centres. It is not a true hi-fi
tape. Cassettes of samples were noisy and
tended to squeak a little! Coating appeared to be
quite fair.
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EMI XT

This is a far better tape than the Super, and with
its relatively high MOLs and low noise floor has
good dynamic range potential, so would be
suitable for hi-fi recordings. Bias requirement is
geared towards the Japanese deck, meaning
that treble lift could be expected in European
decks and ‘kitchen’ machines. Coatings of
samples were fair/good and cassettes
reasonably quiet.
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EUROPA
SUPER FERRODYNE

Despite the brand name, this tape favours the
Japanese deck more than the European species.
Bias requirement was close to my reference. It

Latd ¥ : ; .
-_— = has some fair points as you will see, but the
='=-' = cassettes were on the noisy side and coating
f = G E variable, especially at HF. Suitable for ‘average’
T % & T music requirements, but not the ultimate in hi-fi.
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FUJI FL

While below the Japanese bias requirement, the
slot for this tape appears to be a little above DIN.
Thus in European decks a little treble lift may be
experienced, while in Japanese ones the treble
may issue a shade weak. Parameters measured
were on all-round fair/good, and coating and
cassette performance good. The tape could be
used for quality music recording provided an eye
is kept on recording levels.

Latest samples appear to be formulated for a
slightly higher bias.

FUJI FX1

My recent samples were formulated closer to the
Japanese bias reference and they were found
to be a little above my reference. Cassettes
operated smoothly and quietly, and coating was
good and steady at HF. A tape which | can
recommend for serious recording at 120u3 eq,
havinggood dynamic range potential.
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VALUE MERIT MERIT VALUE

When seeking advice from Hi-Fi magazines you still regretably finish up with

too much to DIGEST. This is where we believe we come in, because we are

able to demonstrate and advise you on virtually the ful! range of recommended

hi-fi cassette decks. In addition we also stock the necessary source material

products to enable you to audition these cassette decks with the ancillary

equipment used by the reviewers thus enabling you to hear their optimum
performance.

Main area stockists for:

NAKAMICHI, TANDBERG, NEAL, PIONEER,
SONY, TRIO, TEAC, SANSUI,
HARMAN KARDON, AUREX,

BLACK TULIP, etc.

JEFFRIES HI-FI

4 Albert Parade,
Green St., Eastbourne
Telephone 0323-31336

69 London Road, Brighton
Telephone 0273 609 431
(Brighton only closed Mondays)

LATENIGHT DEMS
WEDNESDAY 6-9PM.

MINIMUM 3 YEAR PARTS
AND LABOUR GUARANTEE

As recommended by Hi-Fi Answers April 1979
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CLASS 1 TAPES

MAXELL UD

Bias requirement to my datums was found not
too different from UL, but the sensitivity and
other parameters were better, the tape being
more expensive than UL. Coating and cassette
mechanics slightly better than UL also. A good
all-round tape at a reasonable price, being
suitable for hi-fi results.

MAXELL UL

My latest samples revealed a bias demand close
to the Japanese reference, though at lower
sensitivity than the UD (see above). However,
the tape will also function in lower-biased decks
with treble emphasis. | place it as a good lower-
level tape which would suit a good few decks.
Coating was very good and cassette quiet.

maxellisl. C 090

MAXELL UDXLI

I class this as orie of the best performing 12 4.
oxides (pity the noise cannot be lowered a little)
Itis capable of hi-fi results in decks biased to the
Japanese reference and then can vyield
astonishingly high LF and MF MOLs. Tape
coating is very good and the cassettes are very
quiet.
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BIAS
LEVEL

PERF.
MF
PERF.
HF
PERF.
MF
SENS.
HF
SENS.
NOISE

LF

CLASS 1 TAPES

MAXELL XLIS

This is a new formulation which can be regarded
as a 'super’ version of UDXLI. | found that the
‘optimum’ bias was a little higher than my
reference or UDXLI, but on a number of decks
set to my reference bias | have measured
astonishingly high  LF  MOLs. Small-flux
frequency response shows a little upper-treble lift
which can be tamed, if possible, by increasing
bias, but at the expense of HF performance.
Cassette mechanics and coating similar to
UDXLI, but noise floor slightly higher. An
excellent formulation.

MEMOREX MRXI

This formulation is destined to replace the old
MRXs. The pre-production samples which were
sent to me for testing were on par with
competing Class I's at LF but had the advantage
of better, HF performance at the (0) bias
reference. However, for the best LF the bias can
be advanced to virtually (+ 1) without the upper-
treble drooping. The results were certainly better
than those of the old MR X,

Noise floor (CCIR/ARM) was almost 1dB
lower than some equivalents. Coating of the
samples was good and cassette mechanics
quiet. There was not sufficient time to evaluate
print-through. A tape with promise which looks
like a keen competitor for equivalent brews.
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MEMOREX 90

MRX. OXIDE

MEMOREX MRX3

This tape was found to bias quite close
to my reference, but it can be worked at a
lower bias without the LF distortion rising too
much, which gives improved HF performance
and less of a roll-off at the top of the small-flux
frequency response In  Japanese-biased
machines, therefore, the HF performance could
be below the tape’s optimum. It can,
nevertheless, be regarded as a hi-fi formulation.
Coating was a trifle variable at HF on some
samples, but cassette was quiet and mechanics
good.
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MEMOREX
NORMAL BIAS

Although having a coercivity of 350 oersted, this
tape is formulated to suit a wide range of decks,
including the basic portables and mid-fi
machines. At the (0) bias reference it exhibited a
little upper-treble roll-off, so would be more
suitable for decks biased slightly below the
reference. Working at the (-1) test bias the LF
performance was quite sanitary and improved
dramatically with increased bias but at the
expense of HF. Noise was a shade lower than
some of the higher remanence formulations.
Coating was a little variable but cassette
mechanics satisfactory. A useful tape if you can
turn down your Class | bias or for a low-bias
deck.

OSAWA LH

At my reference bias this tape suffered HF droop
and relatively poor HF performance, so for
balanced response would be more suitable for
: Ty et T e low-biased decks and those with user-adjustable
SIONAL SERIES x bias. It would probably be all right in some
! European decks, but was not judged to be a
particularly  brilliant tape for hi-fi  music
recording. Cassettes fast-spooled quietly and the
coating at HF of my samples fluctuated a little.
Note: | was also sent LN samples, but these
required even less bias than LH for a balanced
response.

PHILIPS FERRO

This is a relatively low-bias formulation which is
more suitable with European-biased decks than
Japanese-biased ones. It would also be suitable
for low price machines and would respond quite
fairly in decks with adjustable Fe bias. It cannot
be classified as a hi-fi tape, though. Cassette was
a little noisy but the coating fair/good.
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Al all of our branches we hold a
superb display of lop quality
equipment al compaetitive
prices.Demonstrations are
available !brInT'rn-uromn

Most goods are available from

stock, although it is best to phone
to check prices and avallability
belore setling out on your
journey. Everything sold by

record or lape i you like) and
our helplul stall are always
happy and able to offer know-
ledgeable, unblased advice. We
can also arrange home demon-
sirations and installations —

SEVENOARS

HI-FI+VIDEO

Sevenoaks HiFi is lully guaran-
teed for parts and labour for a
minimum of one year and main-
lained by our own service depart-
tmenl. For added peace of mind
ask aboul our service confracts

just ask lor details.

Technics. Pioneer, Sony, JVC, Sansui,
Panasonic, Mission, Akai, Ariston, Acoustic Research,
Aiwa, Castle, Celestion, Celef, Dual, Fisher, Genesis,

Grado, Hitachi, Kef, Krystal, Monitor

Audio, Maxell,

Marantz, Mordaunt Short, Mitsubishi, NAD, Nakamichi,
Philips, QED, Quad, Revox, RCL, Reference Products,

Ram, Sanyo, Sennheiser, SME, Thore_n'_s;_TLiB,______-—r
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and exlended guaraniees.

ARE ONLY A
PHONE CALL AWAY!

SEVENOAKS (Sales/Mail Order)

Sevenoaks. Kent (0732)
59555

e Mon-Sat 9.30-1. 2-5.30
“losed all day Wednesday

LONDON SE18
162 Powis Street,
Woolwich. London, SE18
{per Mon-Sat 9.30-1. 2-5.30
Clased all day Wednesday

01-855
8016

TUNBRIDGE WELLS
%ﬁr’\%? iudngt eE\%/r:%rl?sl rnK'ent. (0892)
31543

Open Mon-Sat 10-5
(#osedall day Wednesday

CHATHAM

4 Railway Street,
Chatham, Kent

et Mon-Saf 10-5
Closed al day Wednesday

BRIGHTON

55 Prasion Streel
Brighton, Sussex

i Man-5al 10-5
dpsed all day Wednesday

(0634)
46859

(0273)
733338

AT SEVENOAKS AND LONDON, SE18

THURSDAY UNTIL 7 p.m.
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PHILIPS ULTRA FERRO

Comparative tests of my samples of this
formulation with the earlier Superferro I, which it
is destined to replace, indicated that there were
differences Ultra Ferro  was found to
accommodate a greater bias than Superferro |
for a given HF performance, but the latter was
shghtly better at LF There was not much
aifference between he twa On noise, Dus e
Ultra Ferro was judged 1o be better balanced and
more compatible with decks ot Japanese biasing
than my samples of Superferro |. There has also
been a change in mechanics, the cassettes now
having larger windows and quieter fast spooling
with more accurate azimuth. Coating was good

PYRAL SUPERFERRITE

Although the biasing of this tape was a little
below my reference it does seem to suit a fairly
wide range of decks. The tape, though, has
faled to keep abreast of the prevailing
competition, but price might be a factor of
judgement, and it still has some good points. It
does make good hi-fi recordings in a suitably-
biased deck, but general availability has
diminished. Cassettes run very quietly and
mechanics are good, but coating can be a trifle
variable at HF

SCOTCH FERRIC

This is a curious tape which requires a very low
bias for a viable HF performance. It is seriously
over-biased in Japanese decks, yet still appears
not to be correctly biased in European ones. It is
suitable only for use in cheap machines where
HF dynamic range is not important. It s not a hi-
fi tape. The manufacturers state that this tape is
suitable for low/medium priced portable
recorders.
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BIAS
LEVEL

LF

PERF.

MF

PERF.
HF

PERF.

MF

SENS.
HF

SENS.

NOISE

CLASS 1 TAPES

SCOTCH SUPERFERRIC

This is better than Ferric but requires a slightly
lower than ‘normal’ Class | bias for the best HF
performance. It runs at a higher bias than the
Ferric, but still tends to suffer at HF in Japanese-
biased decks. Coating is quite respectable,
though, and cassette mechanics not found a
problem. The manufacturers state that this tape
is intended for better cassette recorders and
music centres.

SCOTCH MASTER |

This is an entirely different category Scotch
product and a good tape to boot. At my
reference bias it came out well, though optimum
bias was found a slight shade above this
reference. In the average Japanese deck a very
mild treble lift may be noted, but this is not bad
and could be desirable. Coating was a little
variable at HF, but cassettes run very quietly. Itis
agood value tape.
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SONY AHF

This is one of Sony’s ‘new’ collection and always
seems to yield above average overall
performance in its class. Bias was close to my
reference, making it suitable for most Japanese
decks (note: BHF and CHF are other, lower-bias
formulations in the series), but sometimes at the
expense of extreme upper-treble. Cassettes run
very quietly and coating was good.
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TDK AD

My samples required slightly more bias than my
reference to tame an upper-treble rise, which
might well be exhibited with the tape in
Japanese decks. In some cases this could be
desirable, especially when heads are wearing!
Coating and cassette mechanics similar to D.

TDK D

This fairly low price 12C us oxide has a generally
good performance in its class, but variations
have been noted between batches. The latest
issues are proclaimed as originating from Japan
yet assembled in Korea. LF performance is not
much affected by bias over a reasonable range.
Sensitivity is lower than high-bias species, but
coating was good and cassette mechanics very
good, running with very little noise.

TDK 0D

This is a more expensive tape than AD and works
closer to the Japanese reference bias. It s also a
more sensitive tape at MF than AD and has a
slightly lower noise floor, on average. It can
certainly be classified as a hi-fi tape and
competes well with other up-market
formulations, being close in price to Maxell
UDXLI. Cassette mechanics good, as also
coating.
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76 High Siroet
Haien

L Nairm
Ted Nairn 52230

Aberdesn

43 South Clerk Street,
Edinburgh. Tel:
031-667 2877

OF GLASGOW
33 Bath Stroat,
Colusgpirs Tl
0T I el

HI-FI
CORNER
2 1 Haddington Place,
Falkirk Leith Walk, Edinburgh
Tel: 031-556 7901
G'M""' Edinburgh
AUDIO
VISUAL
340 Argyle Street

Glasgow
Tel: 041-221 8958

KEEP UP TO DATE AT YOUR LOCAL
1 SCOTTISH HI-Fl DEALER
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CLASS 1 TAPES

WINFIELD
ALPHA SUPER

| regard this formulation the best of the named
Woolworths tapes at the time of writing. Bias
requirement was close to my reference (but a
lower performance version s available going
under Alpha Plus), and at this bias the LF
performance was very acceptable of the
purchased samples tested, with particularly
healthy HF end. Cassettes were a trifle noisy in
fast spooling and ‘buzzed’ a bit, but coating held
steady on the samples

YASHIMA UFO+

Introduced as a low-bias tape, this relatively
inexpensive 20 u xide would be overbiased
by the average yapanese deck, leading to the HF
shortfall. With correct bias overall performance
quite fair, though. Suitable for budget decks and
portables. Coating of samples variable at HF.
Slight fast-spooling cassette noise noted

YASHIM A

UFOIs

YASHIMA UFOIS

Biasing requirement of this formulation was
closer to my reference and would thus suit
Japanese decks better; also decks with user-
adjustable or auto-setting bias. Good LF results
obtained at the test bias, the formulation
indicating dynamic range promise for the
recording of music which would not fully justify
more expensive 12° us oxides or the higher cost
of Class II, Il or IV formulations. Coating a little
variable, especially at HF, and fast-spooling on
the noisy side; but no W&F problems noted
{Note: the suffix ‘S” indicates that the tape is of
the tigher-tnas  formulation.  New formula
UFO1S has slightly higher bias demand and
better overall performance
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EST 1962

MONDAY — SATURDAY 9 a.m. — 6 p.m.

_| I

LA —— LA

.
NAKAMICHI 480

TEAC A770 TRIO KX-600 SANSUI D350M
We specialise in mail order. Securicor delivery £4.00 per item. Full after sales service.
We probably have the largest range on TV, Hi-Fi Video in the home counties.

WE STOCK OR OBTAIN

A.D.C., A.K.G., Ariston, Audio Technica, AR, Armstrad, Audio Master, Akai, Beyer, Cambridge, Celef, Decca, Dual,

Elite, Ferguson, Fuji, Grado, Grundig, Goodmans, Hadcock, Harmon-Kardon, Hitachi, JR, JVC, ITT, KEF, KOSS, K.L.H.,

Lentek, Marantz, Micro-Seiki, Monitor-Audio, Mordaunt-Short, National Panasonic, Optonica, Ortofon, QED, Rotel,

Sansui, Sennheiser, Sharp, Spendor, Stax, Sony, Tannoy, Teac, Technics, Trio, Mitsubishi, Thorens, Toshiba, War,
Wharfedale, etc, etc.

F------%Z

PleaseSupply

» COSMIC
oz 4@ 246256 STATION RD,

IEncloset (Cheque/PO.Access or Barclaycard] ADDLESTUNE:
l Name _ Youmaytelephone SURREY.
our order quoting Tm.
Address Earcla card or *
‘ - - Access number ‘ WEYBRIDG
T L T Il LT LT 54522 (6 lines)
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CASSETTE TAPES

CLASS 2

704s EQUALISATION
CHROME BIAS

An advantage of 7/0us tapes over 120us ones is the reduction in replay noise resulting from
the effectively lesser treble boost of the lower time-constant. Another is the possibly
improved HF resulting from the higher coercivity, but the higher bias and 70us time-
constant tend to play against this. Cassettes in this class were tested with 70us eq and
appropriate bias, the datum ‘reference’ being established by a 70us tape.

NOISE
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AGFA SUPERCHROM

This tape could not be biased accurately. At the
reference bias the LF was well up with respect to
MF and lower HF, while if the bias was turned
down the LF collapsed quickly. Tests were thus
made at the reference bias, results being very
good LF but poorer MF, these also showing on
the small-flux frequency response. Cassette was
a shade noisy but coating reasonable.

Note: there is also an Agfa Stereochrom but of
lesser overall performance.

AMPEX
GRAND MASTER i

Bias requirement was close to my reference but
at this setting the LF output was down a bit. An
increase in bias improved matters but took the
edge off the treble. MF MOL was below that of
good 120us oxides, but MF sensitivity suffered
less and noise floor was low. Coating was good
but cassette a little noisy. Could be a useful 70us
oxide in a suitable machine.

Note: there is also an Ampex 20:20+ Cr but of
lesser overall performance.
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&\ AudioMagnetics

CLASS 2TAPES

AUDIO MAGNETICS
XHEI

This tape was nicely biased at my reference and
LF performance is not affected much over a
moderate bias range, so would be suitable for a
wide range of decks in Cr mode. Although
dipping a bit, MF performance held up
reasonably well. Coating was variable, especially
at HF and transparent cassette a little noisy.

BASF CHROMDIOXID Il

This new Mark Il BASF Cr formulation was
found to bias for balanced LF/HF sensitivities
close to my (0) reference, its LF performance
then being better than Chromdioxid Super. At
the reference bias the LF MOL was about 2dB
better and the distortion lower. Further LF
improvement was possible by increasing the bias
but at the expense of HF performance. Noise
floor was very low but not too different from the
‘Super’ (Mark 1) in the test deck. MF
performance was better than some earlier Cr
tapes and the HF end held up well. Coating
seemed satisfactory and the cassette was not
too noisy when fast spooling. | judge this as one
of the better Cr formulations

BASF
CHROMDIOXID SUPER

Another chrome which biased a little above
(0) and would thus be suitable for many
machines in Cr mode. LF performance was
reasonable but MF MOL revealed quite a dip,
though MF sensitivity not bad. Very good HF
performance and sensitivity, along with low
noise floor are attributes of the tape. Print-
through ratio is poor, so cool storage is essential.
Coating was good but cassette a little noisy
when fast spooling

Note: A less expensive non-super Cr also
available but at reduced performance.
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CLASS 2TAPES

BASF
CHROMDIOXID SUPER i

This is another new BASF formulation on which
| could wundertake preliminary tests. It
has a similar noise floor to Chromdioxid Il
(without the ‘super’ suffix). At the test bias there
was not a great deal of difference between the
LF performances of the two, but it is possible to
turn on a little more bias with the ‘Super’ which
improves the LF yield without unduly impairing
the HF performance. Used with the (0) bias
reference the tape showed a rising treble.
Sensitivities seemed slightly lower than the non-
Super formulation and MF performance was not
so good. The tape undoubtedly possesses a
good dynamic range potential.

DOUBLE COATED TAPE
: Cr: POSITION

| DENON

DENON DX7

For the best LF performance this brew required
biasing close to my reference, but then the HF
was down. For balanced LF/HF the LF
performance was poor. Sensitivities were below
those of some other Class Il formulations, as also
MF performance. Although noise was good,
other Class Il tapes can do better. Coating was
not too good, especially at HF, but cassette
noise was low. Not a strong competitor,
butvery recent samples showed improvement.

FUJI FX-II

This biased close to my reference but bias
change had a fairly small effect on LF output
However, on some decks the HF will show a
slowly falling response with respect to LF. | was
pleased with the coating of my samples and
cassettes were quiet; but on an overall basis the
results of early samples were not particularly
outstanding, but recent ones were better with
very acceptable HF MOL.
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In
BIRMINGHAM

Stockists of:

NAKAMICHI, TEAC, REVOX,
SONY, TRIO, SANSUL.

No parking problems — just pull onto our 90 foot
forecourt.

Contact Steve Bratby for all the details.

PERFECT ELECTRONICS LTD
508-516 Alum Rock Road, Alum Rock,
Birmingham BS 3HX.

Tel: 021-327 1497/6313
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BIAS
LEVEL
PERF.
SENS.
HF
SENS.
NOISE

MF

PERF.

HF
PERF.
MF

LF

CLASS 2TAPES

MAXELL UDXL Il

This biased exactly to my reference, but for
improved LF performance a shade higher bias
can be tolerated with a slight reduction in HF
performance. Although this was one of the
better Class Il formulations, | would still
recommend UDXLI when that slightly extra HF
response might not be important. | can rarely get
UDXLII to vyield the same LF and MF
performance as the latest UDXLI. Coatings were
very good and cassettes low in mechanical noise
with no W&F abberrations.

MAXELL XLIIS

This formulation appears to have a higher
coercivity than UDXLII and is thus capable of a
better upper-treble yield. Unfortunately, my tests
have indicated that the tape is slightly under-
biased in the average deck in Cr mode, which
impairs the LF performance. Turning up the bias
(if you can) gives more LF but at the expense of
HF. The average deck in Cr mode will show a
treble lift with the tape, but this need not be bad.
Overall a commendable tape whose coating and
cassette mechanics are comparable to UDXLII.

MEMOREX
CHROMIUM DIOXIDE Il

To retain a ‘flat’ treble bias demand was a shade
below my reference, but at this the LF results
were not very good. Tests were thus made at my
reference. An attribute of the tape is its low noise
floor, thereby in this way providing an increased
dynamic range potential. Coating was a little
‘fluttery’ at HF, but cassette mechanics were
good with low noise and W&F.
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MF
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HF
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MF
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HF
SENS.
NOISE

LF

CLASS 2 TAPES

MEMOREX HIGH BIAS Il

The original High Bias formulation has now been
updated and its name changed to High Bias Il to
conform with the new range of Class |, Il and IV
tapes under the Memorex label. Like the earlier
High Bias, it remains a high coercivity tape and
consequently exhibits an outstanding HF
performance in a suitable deck

When biased by a deck to my (0) reference the
upper-treble tends to rnise. This can be
combated, If required, by advancing the bias a
little with  the bonus of improved LF
performance. However, there are people who
prefer a degree of treble lift and improved HF
headroom which, of course, results when the
tape 1s used in a deck nominally biased to the
Japanese ‘standard’

PROFESSIONAL SERIES
R LAY il

OSAWA CR

Despite its type name (CR), this would appear to
be a cobalt-doped oxide which, in common with
other Osawa cassette tapes (excluding the 120us
LN and MX metal), s of a dual-layer structure.
Bias demand was close to my reference to
retain a healthy upper-treble response. LF
performance was not too good, either; but noise
was very good. | cannot class it as an
outstanding 70us oxide
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PHILIPS ULTRA CHROME

This i1s Philips’ latest Class Il tape, it being a
Crolyn Il formulation of particularly high
remanence (1,900 Gauss). Using the reference
bias, which is a good choice for the tape, the LF
performance was most encouraging, though the
noise floor was not quite as low as exhibited by
some other Mark Il Cr formulations. HF perfor-
mance was tantamount to a coercivity of just
below 500 Oe, coating was fair to quite good and
cassetle mechanics very good. There was msuf-
ficient time to glean data on print-through per-
formance, but it looks promising from the
manufacturer’'s spec, though not as good as
metal and the Class | formulations
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CLASS 2TAPES

TDK SA

For a balanced LF/HF sensitivity our samples of
this tape called for a trifle in advance of my
reference bias, but it can be expected to work
happily in decks of average Cr bias. At the test
bias the LF performance was good but, relative
to top 120us oxides, the MF MOL dip was still
apparent. Noise floor was not particularly low for
a 70us species at this replay eq. Cassettes were
fairly quiet but coating was a trifle ‘fluffy’ at HF.

TDK SAX

What 'S’ has done for UDXLII, X" has done for
SA. However, | found that my samples of SAX
were less dependent on bias turn-up for
respectable LF than UDXLIIS. At my reference
bias the upper-treble lifted more than SA,
resulting in a very good HF performance, which |
think is perfectly acceptable. A little more bias
will tame this, of course, and also further up LF
performance. | liked the very good HF myself in
‘average’ Cr bias operation, and this extends to
frequencies above 10/11kHz. A very
encouraging formulation in my opinion which
has been desirably balanced magnetically.
Cassettes and coating similar to SA.

YASHIMA UCD

This Mark Il Cr formulation has the attributes of a
very low noise floor and the ability of holding on
to its good LF performance even when the bias
falls to the Cr ‘low’. It was found to bias
adequately at my reference and under this
condition yielded very acceptable LF and HF, but
with the usual ‘Cr MOL dip’ at MF. Coating was
a little ‘fluffy’ at HF, but not detectable
subjectively, and cassettes a little noisy on fast-
spooling. A useful Class Il formulation.

YASHIMA UFO I

This also biased OK at my reference and the LF
performance is relatively independent of small
bias change. It should thus suit most hi-fi decks
from the bias aspect. LF MOL was below that of
UDC but there was less relative MF dip, and HF
quite reasonable. Noise floor was not as low as
UDC. Coating a little variable at HF and cassettes
a trifle noisy, but no undue W&F.
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OPEN YOUR EARS TO BEYER DYNAMIC -

&
DT 440 headphones W Beyer Dynamic (GB) Ltd. 1 Clair Rd,, Haywards Heath, Sussex RH16 3DP Tel: (0444) 51003
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HI-F1I -
Connections

Personal Service Always

We offer you a comprehensive range of equipment featured in this guide from most
leading manufacturers. We will willingly demonstrate systems from

AIWA, AKAI, DENON, NAKAMICHI, OPTONICA, PIONEER, SANSUI, TEAC, etc

PIONEER CT-300 PIONEER CT-F850
We Offer. ..
*Personal service from one of *Two years parts and labour on
the two owners — no staff all electronics. Five years on all
employed. speakers.

*Free delivery and installation
within a reasonable radius of our *Demonstration on anything and
premises. everything.

We are situated within 50 yards of Clock House mainline station (25 min. from
Charing X)
Bus route No. 227 between Crystal Palace and Bromley passes our door:
Parking is easy and our aim is to make choosing Hi-Fi a pleasure — not a problem.

51 BECKENHAM ROAD, BECKENHAM
KENT BR3 4PR
Tel (01) 658 3450

Competitive Prices
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CASSETTE TAPES
CLASS3  Fomuismons

As readers of my Tape Check articles in Hi Fi for Pleasure will be aware, there are far fewer
FeCr tapes available than Fe or Cr types. Also from these articles it will have been noticed
that FeCr brews all tend to suffer to varying degrees from MF MOL shortfall and reduced
MF sensitivity. | have already referred to this in the introduction to this Cassette Tape
section.

FeCr brands are undoubtedly difficult tobiasfor a sane LF/MF/HF performance balance
at 70us eq, which is the time-constant provided by the majority of cassette decks when the
tape switch lies in the FeCr position. Where the deck is equipped with separate bias and eq
switches and/or with user-adjustable bias it is sometimes possible to achieve improved
performance balance from the tapes by, for example, using 120us eq (but then the noise
advantage of 70us is lost) and adjusting the bias for the most acceptable (to you!)
reproduction.

Anyway, since there are people around who do favour FeCr formulations | felt it only
right to include some of the important ones in this book. The tests were made with 70us eq
and with a reference bias which gave the best results from Sony FeCr, which is one of the
better FeCr formulations, in my opinion.

The biasindications in the cassette reviews show how the tapes were biased for the tests
and hence, what | regard, as their ‘optimum’ bias demands relative to the reference tape,
denoted (0).

However, while the deck reviews reveal suitable tapes in terms of their bias category for
Fe, Cr and metal formulations, | have always avoided this mode of ‘selection’ for FeCr
for the reasons already given. If you are prone to FeCr usage | would recommend some
degree of ‘experimentation’ — not only of tape types, but also in terms of bias and eq if
your deck so permits. The tape reviews may assist you in the latter respects; and, it is
hoped, the former!

PERF.
PERF.
MF
SENS.
HF
SENS.
NOISE

AGFA CARAT FeCr

This tape was less sensitive than the reference
but was found to ‘peak up’ with 120us eq and a
bias a little below the Cr average. As this may be
difficult to achieve in some decks the tests were
done at my reference. Small-flux frequency
response resolved with a 3dB dip around 1kHz so
the relative treble lift (peaking at 15kHz in some
decks) could generate too much ‘sharpness for
your liking, depending on head wear and
whether you are using the MPX filter. Relative
bass lift could be less detracting. Noise floor was
very low, cassettes a little noisy when fast-
spooling and coating good.

199



i w U oW @ W o
< Gl uEuf L5 O
o2 %a ®a Ta Ew Tw 2

CLASS 3 TAPES

BASF FERROCHROM 111

This required a trace less bias than the reference
and was regarded as one of the better
ferrochromes. A slightly better HF response was
achieved with 120“3 eq at the 110% FeCr bias,
depending on deck; but a fair small-flux
response, at least should obtain at 70us giving
you the bonus of improved noise. Coating was
OK and cassettes a trace noisy when fast-
spooling, but W&F not bad.

DOUBLE COAYTED TAPE
Fe-Cr POSITION

WAL EYMAMIC RANGE - HiGH QUTPUT  LOW DSETONTION

DENON DX5

This biased close to the reference and had a
characteristic similar to the BASF but with less
upper-treble lift in some decks. However, in
European decks (notably Philips) | obtained very
acceptable small-flux responses. You will need
to experiment, and with some ferrochromes
recording at 12Qus and replaying at 70us (to get
advantage of the lower noise) can help matters.
Cassettes spooled fairly quietly and coating
good.
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OSAWA FC

This was another hybrid Class Il tape which was
found to be a problem to bias for an acceptable
overall balance. At my reference bias the treble
was fairly flat and LF sensitivity was good.
Noise floor was also low. | must admit to not
having much practical experience with Osawa
cassettes, the samples not having been in my
possession very long before concluding this
section of the book. | had the impression from
the tests that | did make that it is no worse than
most other Class Il hybrids, and would be worth
trying if you are keen on this sort of tape. The
upper layer is cobalt-doped. Cassette mechanics
were good and the coating fairly stable.



BIAS
LEVEL
LF
PERF.
MF
PERF.
HF
PERF.
MF
SENS.
HF
SENS.
NOISE

CLASS 3TAPES

PHILIPS
FERROCHROMIUM

This is an interesting tape, the samples from
recent batches. In European decks it performed
remarkably well for an FeCr, and noise was
extremely low. It biased to my reference and not
much improvement could be obtained by
deviating from this. It still showed the dip at MF
MOL but MF sensitivity was good, the small-flux
frequency response being ‘flat’. Coating was OK
and cassette noise minimal; no undue W&F.

SCOTCH MASTER Il

This was found to be a particularly sensitive
ferrochrome which, again, biased fairly well at
my reference (that is, as well as can be expected
— not outstanding!). Looking back through
Tape Checkspast | have found that the tape has
come out very well on quite a high proportion of
decks, so would be a ferrochrome worth looking
at. You will still be bugged with MF MOL dip and
shortfall in MF sensitivity. Noise floor is not as
low as some, either; but it has some plus pointsi
Cassettes run very quietly but coating on
samples a little variable at HF.

SONY FeCr

This was used for the bias reference. Magnetic
parameters were fairly well balanced except at
MF. | obtained some very good LF MOLs,
though, and noise floor was low. Chrome
formulations were, on the whole, better at
extreme HF. Coating was steady and cassette
noise low.

201



CASSETTE TAPES
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These are the metal particle variety which run with 70us eq. When they first started coming
on the market the results were, frankly, below what | had been conditioned to expect,
especially at LF. This was confirmed by a wide range of measurements undertaken by my
lab. Coatings were poor/bad and LF MOLs nowhere near what had been optimistically
forecast. Print-through ratio was generally OK. Results were also influenced by shortfalls of
the so-called 'metal capable’ decks themselves, which were then arriving on the market.
There were exceptions, of course, but on the whole first impressions were not highly
encouraging.

To some extent the deck problem is still with us. Some machines work better with metal
than others. You will see in the deck reviews that | have given a separate rating for metal
performance. A big thing about metal is its very good HF performance. This gives a useful
treble and upper-treble headroom and thus reduces serious compression at high signal
levels, which can otherwise bring into the sensitive hearing range hosts of very obtrusive
non-musical, intermodulation products, especially when the deck has ‘slow’ metering.

Upper-treble headroom, although highly desirable, is less ‘valuable’ when the LF and HF
headrooms are limited by the tapes and the decks. It is my view that the performance of
metal tapes and corresponding decks should, at least, come up to the standards of top-
flight 120ps oxides at LF and MF.

Not all the music you record, though, is so rich in high-level treble, harmonic and
overtone components as to render the extra HF headroom of metal really viable. It is
already limited on many gramophone records and FM radio programmes, anyway. In my
opinion the expensive metal brews only become really viable when the music for recording
is of a particularly high studio quality. This means that for many applications, even if you
have a metal capable deck, you will still be able to use up-market 120us oxides and obtain
good results provided you keep a keen eye on recording levels. Over-recording is a prime
reducer of sound quality as | have emphasised at the start of this book.

Happily, recent batches of metal were found to be better than earlier ones. The improved
treble results from particularly high coercivities, but the different formulations do tend to
vary a little on this parameter. To achieve the best at LF the metals need to be biased
adequately. Insufficent bias can reduce LF MOLs quite dramatically, while further
improving the HF performance. Coercivity which, as already intimated, corresponds to the
magnetic field required to reduce to zero the magnetisation of a fuily saturated tape, and is
commonly expressed in Oersteds. Values approximate 300-350 for Fe, 500-600 Cr and Cr
types and 900-1,000+ metal. These values also give a measure of the biasing required by
the tapes.

LF performance is dependent on the rententivity which is the maximum remanent
magnetisation that the tape can accommodate, and is commonly expressed in Gauss.
Values approximate up to about 1,700 Fe, 1,400-1,600 Cr and Cr-types and 3,000-3,500
metal. You can understand, therefore, why it is that metal has a far better HF performance
than Fe or Cr; also why Fe is capable of greater LF output than Cr; and also in theory, at
least, why metal should provide greater LF output than the oxides.

My reference bias level was established from the "average’ of a number of decks in metal
mode, and the bias entries in the metal tape reviews tell of tape deviations from that
reference, notated (0) as for the other tapes. As similar tests were also made on the review
decks themselves you will also be able to establish a bias link between the review decks and
tapes, as already explained, but metal tapes hold closer to the reference bias than 120us
oxides.
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AUDIO MAGNETICS
XHE METAL

First samples of this tape were not encouraging,
a criticism which could have been directed
against first samples of other make metals.
Biasing required to be lower than that provided
by the average deck in metal mode to defeat
early upper-treble roll-off, but LF MOL was not
then so good. It is likely that subsequent samples
will resolve better. Coating fair and cassette
spooled a little noisily.

BASF METAL IV

Latest samples of this brew were good but
coercivity seemed below some of the higher bias
formulations. Metals in general are not
particularly low noise intrinsically, but the BASF
samples seemed to do a little better on this score
than some. Cassette spooled a little noisily;
coating fair. On some decks the treble may
‘droop’ a little but would be better if you can
turn down the bias.

DENON DXM

Latest samples of this formulation came out well
at my reference bias, but the coercivity of my
samples veered below that of Maxell MX, though
remanence was approximately the same. Good
LF and MF MOLs were thus secured. Frequency
response was essentially flat in a correctly
equalised deck, with a mild trace of rising upper-
treble. Coating was good and fast-spooling
quiet. | regard this as one of the better metals at
the time of writing.
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SENS.

NOISE

CLASS 4 TAPES

FUJI METAL

Very latest samples of this formulation also came
out well. For the very best LF MOL biasing
required to be a trifle above my reference; but
the tape could be expected to work well in the
average, good metal deck. Small-flux response
was ‘flat’” and extended, but coating at upper
treble a shade ‘fluffy’ on some samples. This
would not be heard. Cassette fast-spooled
quietly.

MAXELL MX

Thisis the tape which has the habit of coming out
top in my Tape Check articles. | think it is one of
the best, if not the best, of the metals when
properly biased. The test results speak for
themselves. Coating was good and cassette
mechanics particularly good. Very recent C90
samples have exhibited a bias demand slightly
lower than that indicated for maintenance of
upper treble
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MEMOREX METAL IV

This formulation is from the very latest range of
Memorex tapes. Although actual selling samples
were not available at the time of writing |
managed to acquire a couple of pre-production
samples for measurement, and | must admit to
being impressed with the findings. Coercivity was
just right for the (0) bias reference, resulting in a
very flat frequency response in the test machine.
LF performance was not too dissimilar from
other top-grade metals and HF performance was
excellent. Noise, though, seemed to be a trifle
higher than some metals, but the sensitivity at all
frequencies was well up in level. Coating was
variable but the cassette fast-spooled quietly,
the tape being presented in a newly designed C-
zero and library case. A tape which looks like
holding its own with the best of metals.
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MF
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PERF.

MF
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HF

SENS.

NOISE
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CLASS 4 TAPES

O0SAWA MX

This Class IV metal brew was quite respectable,
but the samples sent were C60s. | obtained a
good LF performance at my reference bias with
hardly any MF dip, but for the best HF | was
obliged to use a little less than the reference bias.
| cannot claim that it matched the really top
metal performers, but it is a good tape with good
cassette mechanics and a stable coating. HF
improves with lower than indicated bias.

PHILIPS METAL

This is another tape which has undergone stages
of improvement. Coercivity seems lower than
most other metals, with the possible exclusion of
early XHE metal. If you have a non-metal deck
with adjustable bias this tape could be experi-
mented with if you are that way inclined.
Operate in Cr mode and advance bias fully. Snag
is that the erase field may not be strong enough
to eliminate all traces of a previous recording.
You would then need to bulk erase. Small-flux
treble will be down a little in metal decks of
average bias. Although variable, coating was
distinctly better than that of earlier samples.
Noise floor was also low (possibly resulting from
the lower remanence). Cassettes a little noisy but
no undue WE&F. Very recent samples seem
higher coercivity.

REALISTIC
SUPERTAPE METAL

Realistic tapes are sold by the vast network of
Tandy stores. As this tape was sent with the
Realistic cassette decks | thought it appropriate
to include it in this section, especially in view of
the excellent LF performance it gave.

Indeed my tests (admittedly on a single C60
sample) indicated that the tape was very close in
performance to other good metals, though
coating may have been a little more variable.
Cassette of the sample was quite respectable
with well-mounted rollers and graphite-coated
slip pads. LF performance was well up with the
top performers at the bias reference, as were
most of the other parameters tested.
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ELLIS MARKETING

Hithere,

The other day Carol and | were in the
garden and she pomted to some
snowdrops, the firstsigns of Spring — at
the end of January! The winters are
certamly gettng  shorter  There 1s
something very special about spring, its
atime to clean up your i frand we are
certainly prepared for that We carry a
vast range of the latest cleaning
accessories and would you believe, an
electronuc stylus cleaner which not only
cleans but polishes the stylus tiyy Thus
unique gadget 1s marketed by Audio
Technica and sells for under £10 00
Certaimnly a breakthrough although | 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 i a big way despite the so called
economic gloom as our sales have
mcreased andthe only problem/foresee
might be a snortage of certamn products,
Video m particular While on the subject
of video let me mention films We carry a
comprehensive range from children s to
adult viewing and they range in price
from under £20 00 to under £50 00 to
buy We alsorent films from as little as
£5 00

The sales of cassette decks seems to
be on the whule prices in
general of tapes including Metal having
come down, encourages more people to
record therr own material. especially in
view of the rise in the cost of records
One of my favourite range has to be the
Nakamuchi  whose slick  styling and
performance s hard to beat The
problem in the past has been the rather

increase

L I Y R N R L N S S

ghprices but for the month of March
we shall he offering them at very special
prices from as low as £200 00 whichl'm
sureyou'llagrees abargain for a superb
piece of technology

Qur reputation as remote control i f1
specialists seems to be spreading far
andwide, but forthosewho findthe Dual
Remote System a little too high in price
we have the Technic System 80 or the
Hitachi Triple Cube now in stock again

Boththe Ariston playdecks the RD8O
and the RD110  are selling extremely
well and our offer for February for a
home trial certanly 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 outinthe shopson Saturdays — and
now for the ‘honours’. Eddie. the tea
maker. Phil. the cassette deck whiz
Malcolm the Quad arust, Errol. he
general all-rounder. Garry the coffee
drinker. Yann, the helper and last. but
not least. Ray. the wine bringer
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IF YOU THINK THE PRICE SOUNDS GOOD, WAIT TILL YOU HEAR THE SYSTEMS
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NAKAMICHI N480

NAKAMICHI N481 — £284.95
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£229.95
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NAKAMICHI N581

£399.95

NAKAMICHI N582 — £489.00

B e ow s

I T I I

FREE SECURICOR DELIVERY ON ANY SYSTEM (UK Mainland). A system can be purchased by
telephone using Access, American Express, Barclaycard, Diners Club or Credit Charge.
For further details telephone either of the numbers below

ELLIS MARKETING

SPECIALIST HI-FI CENTRES

5-7 ARLINGTON PARADE, BRIXTON HILL, LONDON SW2

01-7336708
LATE NIGHT OFENING UNTIL 8pm ON FRIDAYS

79 HIGH STREET, SOUTH NORWOOD, LONDON SE25
01-653 4224

LATE NIGHT OPENING UNTIL 8pm ON TUESDAYS * SECURICOR

DELIVERY
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10 ELLIS MARKETING. 79 HIGH ST,
SOUTH NORWOOD. LONDON SE25

Please send me your complete price list including
specialist offers




LEVEL
PERF.

SENS.
NOISE

HF
SENS.

BIAS
PERF.
MF
PERF.
MF
HF

LF

CLASS 4 TAPES

SCOTCH METAFINE

This tape, too, has passed through stages of
improvement, the latest issues being better but
not, in my opinion, up to the quality of the top
metal competition. The tape does have a very
low noise floor for metals, being on par with
some of the Class Il and Il formulations in this
respect. It tended towards over-biasing at my
reference, which in the average metal deck could
lead to droopy treble and not so good HF
performance. Coating of the latest samples was
quite fair, but fast-spooling was a bit noisy.

SONY METALLIC

This biased at my reference without trouble, the
coercivity of my samples seemingly being on the
high side. On the average metal deck, therefore,
you should obtain a fairly ‘flat" response with,
perhaps, a touch of upper-treble lift. LF and MF
MOLs were quite fair at the test bias level, with
about average noise. Cassettes were judged
good and coating revealed trace of upper-treble
fluctuation.

TDK MA

The latest MA (received about the time of this
writing) came out very well. Far better than
earlier samples. Coercivity was judged to be
around that of Sony. As also remanence.
The tape would bias okay in the average metal
deck, but with the possibility of slight upper-
treble lift, which might be desirable. Noise floor
was low, but not as low as Metafine, and LF and
MF MOLs okay. Coating was around metal
average, as also cassette performance.

There is also type MA-R with a much more
sophisticated cassette; but the tape in my
samples had a lower coercivity than MA, calling
for a lower working bias. The results refer to MA.
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OXFORD: 19 Od High Street, Headington. Tel: Oxford (0865) 65961

SWINDON: 60 Fleet Street, S‘wmdon‘ 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!

IT'S A SAD FACT,

that we can’t find a good cassette deck g it
that’s made in England. Luckily,

however, we have some excellent

machines from NAKAMICHI, SANSUI

and OPTONICA. We also stock
Pioneer, Hitachi and J.V.C.

We have them all on full demonstration and
guaranteed for 2 years. So come and have a listen
for yourself — its really the only way to buy.

TOP TAPE Gcuanantee CLU;*

ON ALL HI-FI
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For further details about any of the products advertised in this issue of HI FI FOR PLEASURE
FREE READER CASSETTE'S DIGEST (see advertisers index), or of products mentioned in the editorial columns, fill in

coupon, tear out page and fold as indicated. NO POSTAGE REQUIRED. Your enquiry will be forwarded

ENQUIRY SERVICE to the advertiser immediately upon receipt. Use as many coupons as you like. This service is not available
for advertisers requesting money for brochures, etc.
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The first hi fi you bought probably
seduced you with its good looks.

Maybe it looked and sounded great
in the showroom, but once you'd got it
home and listened to it a few times,
you realised it wasn't the one for you.

The honeymoan was over.

The second time around, chances
are you will be a few yearsolder,a little
waser and, hopefully, several pounds

Is the cassette deck metal tape
compatible,with separate drive and take
upmotors and full logic touch controls?

Does the FM/AM tuner have
linear phase ceramic filters and servo
lock tuning?

Is the record deck direct drive with
a special tumtable speed monitor and
anopto-clectronicend of record sensor?

Of course,none of these features are
unique to System 70.

But together,coupled with Denon’s
70 years experience in professional
sound reproduction, they make it the
perfect second choice.

Please send me details of Denon Sywseen 7ik I

MName

| Addres |

richet
You will pay more attention to
technical details:
Does the amplifier have a good
thmamic range, 70 wpc output
- with 0005% distortion and a
*Ihrect A DC servo circuit?

To: Eumig (UK) Ltd, 14 Priestley Way,
London NW2 7TN.

|
DENON'" |

THE PROFESSIONAL
STANDARD IN HI-FL




You've never heard anything like it in your life before.
And we’re not just talking about the name.
The tape is pretty impressive too.

Because its surface contains more magnetic particles
than any other tape.

Which means it can record more “bits of sound” than
any other tape.

Giving you a denser recording, and superior sound
quality.

We make sure things stay that way too.

By coveringits surface with a special coating, which not
only holds the magnetic particles in place, but also leaves it
mirror smooth.

So your tape head positively glides over it.
Without wearing itself out.
Without wearing the tape out.

Sounds almost too good to be true? maxe “
Itis. o —

Maxell (UK) Ltd .1 Tyburn




