Fhere’s a story behind the development of this
remarkable cassette deck. and it's at one and the same
time a sobering one, highlighting our lack of undes
standing of what we fondhy believe are well undes
stood physical processes: and something of a fairy ral
— albiet of the modern. technological variety.

charactenistic of the B&O
9000 that stands out above
all others. itis paradoxically its
all round balance in every area
of performance. The tape
mechanics no less than the
computerised tape-handling
facilities have been thoroughly
thought out from scratch, and
the same applies equally to the
ergonomics and the signal-
handling electronics of the
beast. There 1s literally no sign
of the usual commercially
inspired compromises that
ensure that the most brilliant
pieces of laboratory work
come out as shadows of what
they could have been. In my
opinion. this is simply because
B&O have made the decision to
persue a specific requirement
for an up-market recorder in all
its facets. without letting their
marketing department bend
the project towards an imag-
ined maximum public accept-
abiity. The result may be the
finest up market cassette deck
made. it 15 certainly the most
practical and nicest to use. The
price to be paid for all this s
heavy — £675 infact. but in my
Judgement this 1s as inevitable
as 1t s justifiable. and the
recorder remains good value.
The story referred to relates
directly to the Dolby HX Pro
circuit used in the B&O. a cir-
cull that was developed by
B&0. s marketed by Dolby
Labs (hence the name) and will
be seen on a wide range of
cassettedecks from all sources
as soon as B&Osarranged year
of grace has elapsed.
According to tne company,
HX Pro had its genesis when
they built an automatic adjus-
ter/tester for the cassette deck
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IF there 1s one outstanding

production line. This machine
was intended to optimise
record bias, equalisation and

tape sensitivity adjustments on’

each machine down the line,
and as part of this function 1t
was to feed several frequen-
cies at different levels simul-
taneously onto a tape. which
would then be played back for
measurements. When the
machine was tested. il was
found that the readouts from
measurements were- different
from the predicted values.
sometimes by as much as
10dB. a very significant
amount.

It soon became apparent
what was happening. The
signal, especially that at high
frequencies. was itself partially
biasing the tape. and when
high levels of high frequencies
were recorded, the effective
bias current was high enough
so that the tape was severely
overbiased. and high frequen-
cies significantly suppressed
In efiect. the self-biasing effect
was making a signal depend-
ent compresser out of the
mechanism of recording itself.
Once identified. the solution
was easy enough. and the HX
Pro circuit consists of just a
couple of ordinary op-amps
and a few other components,
which have the effect of alter-
ing the bias fed to the record
head so that the effective (or
dynamic) bias stays constant
This contrasts 1o the situation
with every other tape recorder.
where only no-signal (or static)
bias stays constant.

I said above that HX Prois the
only system that keeps
dynamic bias constant. How-
ever. the original Dolby HX cir-
cuit had many of the same

properties. But the facis are
that while Dolby HX restores
some of the dynamic range
availlable on cassette tape that
is otherwise lost by the auto-
matic compression mecha-
nism referred to above. it does
s0 N a convoluted fashion —
with for example a control
signal derived from a Dolby B
circuit, and 1s simply not as
effective. In addition. the Dolby
circuit 1s mono. where the B&0O
circuit. which works quite
independently of any noise
reduction circuit in the system.
1S a true stereo device. operat-
INng quite independently on
each channel.

Now let’s ook at taping from
onother angle. The history of
improvemeants to tape formula-
tions has been a dramatic and
rapid one over the last ten
years, but has been characte-
rnsed by one common factor
The coercivity and bias
requirements of the best avail-
able types, has progressively
increased with the years. Raw
measurements of such 1apes

— the chrome slot and metal
ones in particular shows them
lo have improved performance
at the top end of their operat-
Ing envelopes — that i1s higher
frequency saturation has been
less of a problem. and because
signal/noise performance of
tapesis critically dependent on
what happens at high frequen-
cies. they have shown a greater
effective dynamic range. But
this doesn’t explain why such
lapes nvariably sound
sharper. more dynamic and
clearer than ordinary ferric
lapes even on material which
lacks any great measured

dynamic range.

B&O0 findings do explain this
fact. Quite simply. what 1s hap-
pening 1s that because the
signal 1s much smaller com-
pared to the bias signal on
such high energy tapes. the
amount of compression
caused by the mechanism
explhianed above s reduced
And that's it. The extraordinary
thing 1s that all the facts here
have been well known formany
years, but no one seems to
have put two and two together
and made an effective circuitto
eradicate this distortion pro-
ducing mechanism. Now that it
has been done. it turned out 1o
have been a small, European
company, with no great repu-
taton or special involvement in
tape machines which has
made the discovery — which in
Its way i1s akin to discovering
the audio equivaient of the
wheel

To summanse then, the
advantage that HX Pro gives 1s
lo restore the inherent high
frequency dynamics to mate-

rnal recorded on low-bias
tapes. The circuit requires no
lining up. and can be used In
addition to Dolby or any other
noise reduction system, and
gives an effective increase in
high frequency headroom of
up to 10dB on cooking ferric
tapes, reducing en high-bias
tapes. In effect, HX Pro should
make the type of formulation

“used more or less immaterial,

sothat the choice can be made
on other more mportant
grounds — like the uniformity
and finish of the tape coating.
and the quality of the tape
mechanics.
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To make the freedom of tape
choice point even stronger. the
9000 has an automatic tape
calibration system on board.
which sets bias, equalisation
and sensitivity. In contrast to
other such systems, the B&O
operates very quickly (never
mare than about nine seconds)
and. 1t seems, very accurately.
The sensitivily 1s set by meas-
uring the inherent dhstortion af
the tape itself. and setting
+5dB on the meters to corres-
pond to five per cent harmonic
distortion, which puts OVU at
2:0.2dB n theory (see test
results). In consequence. there
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15 no need for the wide ranging
meters most metal equipped
recorders have, and the OVU
point really 1s near the limits of
all types of tape — even those
which have a lot of headroom
above the normal OVU point,
which 15 usually 200nW., but
which may correspond to only
half per cent or so distortion
So a couple of button pushes.
and any tape should be prop-
erly catered for. Of course. the
B&O accepts all normal tape
groups. sensing the lype
inserted by the lugs on the
backs, but there 1s an override
swilch, and 1n any case, the lug

sensor 1s ignored by the cali-
bration process should the
latler discover the tape to have
characteristics inconsistant
with whal the lugs say. The
sensor only controls playback
equalisation, and nothing
more. One small additional
refinement is that the recorder
will store the charactenstics of
up 1o tour types of tape if so
required. thus bypassing the
calibration procedure

But this 1s only the begin-
ming. The 9000 s equipped
with a small built in computer,
with 4k | believe — of ram and
2k of rom, and in this relatively

small amount of processing
space B&O have managed to
cram 1n a number of quite
sophisticated programmes.
which can operate on the
transport as well as the hias,
EQ and so on needed for
record calibration. Space s
insufficient to detail all of
them, but a few examples will
give the flavour. as well as
explaining some of the capa-
bilities of the machine.
Example 1: The record cali-
bration sequence outlined
above. As parl of the calibra-
tion ‘package’. the programme
will idenufy the leader and
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wind on to about one minute
into the tape. Its job done. itwill
rewind, then go forward to the
end of the leader to wait for the
command to start recording.
Further. if the tape gives anom-
ilous readings. itwill repeat the
procedure up to three times at
different places [on the tape.
and if still in doubt it will set an
average value for the type of
tape 1dentified by the lugs at
the back of the cassette. The
calibration signals are short
pulses. spaced 0.5dB apart —
/e logarithmically. The record-
ing 1s done. and the tape then
passes the replay head about
80ms later, by which time the
recorder has switched to
replay. and this 1s repeated

untl all the required values

have been identified. The
machine can, if required, be
‘interrogated” to determine
what settings it has chosen.
Example 2: The prime
method of locating pro-
grammes is by using a counter

scaled in minutes and seconds.

these are numeric keypad for
this purpose. The recorder will
measure tape thickness If so
instructed. by iming the slow-
ing down of the tape-up spool
as its diameter increases with
added tape — but it does this
using Just a few turns only.
From the tape thickness. the
tape length can be inferred.
and when the end of the tape s
neared in record mode, warn-
ing 1s given. It does all this with
extraordinary precision. and
another even more complex
programme comes into play to
get the same end result should
a tape be inserted which has
not been fully rewound.

Example 3: You can ask the
recorder to commence play at,
say. 12 minutes and 25
seconds into the tape. It will
seek out this spot — with a
repeatability of about one
second per 45 minutes playing
time and switch to play. but
with the output muted, just a
few seconds before the
required spot. It then looks for
a8 gap between musical seg-
ments, and stops in the gap
when found. If there’s no gap. it
simply carries in to the 12 min
25 sec point.

Example 4: The record head
is demagnetised at the end of
each recording. automatically.
The playback head doesn't

to monitor off-tape. which the
head construction chosen
would have meant certain
compromises to performance.
according to B&O. The reason
for two heads is simply to
optimise the record and play-
back heads for their own tasks,
and to facilitate the record cali-
bration sequence.

Noise reduction systems
available to the user are Dolby
B and Dolby C — with switcha-
ble mpx filtering to protect the
frequency response of Dolby
recordings. Inputs and outputs
are via DIN socketry, but the
levels are adjustable between
true DIN and normal phono
type levels, and the output can
be continuously varied. The HX
Pro circuit 1s permanently con-
nected. which s sensible
enough given its function

Most of the test measure-
ments, which were done by
Stan Curus. are self explana-
tory. but a few points require
comment. Maost noticeable
from the frequency response
curves, whichwere made at the
usual -20dB level and also
OVU, a much more purnishing
test. designed to show level
dependent compression, is
that only the more sophisti-
cated tapes hawe the inherent
ability to benefit to the full from
the HX circuit. Itmay help make
tapes more equal than would
otherwise be the case. but
BASF LH for example has a
faling HF response even at
-20dB and cannot be rescued
In fact. the better tapes stay flat
to at least 10kHz at OVU, a
remarkable result, and TDK
metal is nearly flat to 20kHz —
again at OVU. which 1s even
more remarkable In this con-
text, B&Os claim that the
response typically extends to
25kHz s guite believeable.
This is not achieved at the
expense of separation, either,
and the squarewave
responses. while poor for an
amplifier. say, show extremely
good ntegrity for a tape
machine.

One other point that s
obvious from the .distortion
measurements I1s the increas-
ing distortion at OVU at high
fregquencies, which confirms
the point made earlier. that
OVU really 1s the ceiling that
should not be exceeded on any
tape. Although not shown on
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Off-tape 1kHz square wave response — good!

Flutter spectrograph of B. & Q. 3000: First _modes
are about -40dB at 26Hz above the 400Hz signal —

a good resuft with no bad peaks

In practice, the results from
the recorder will be dependent
on partnering e quipment, to
an even greater extent than
usual because the machine
itself 1s so inherentlygood. The
listening was done using the
best hi-fi system at my dispo-
sal. a Linn/Naim/Linn Sara
one. Prerecorded tapes
sounded as good as | have ever
heard them — the ability 1o be
able to adjust azimuth easily
helped here, but even at therr
best such cassettes are rather
poorer than records — good
records anyway. Records still
give the widest dynamics and
frequency responses available
in the home. and therefore
stress the cassette medium 1o
it utmost — even though some
of this extension, in the form of
LF rubbish from the record
deck, 1s unwanted. Note,
though. that taping from
records 1s tllegal!

other deck Ive tried, and
anyone wishing 1o economise
with one of the midprice pseu-
dochromes or low bias ferrics
will not have to accept much
compromise.

| also tried the effect of hs-
tening with the two noise
reduction systems, and with-
out noise reduction at all
Unquestionably the best
results were to be had with the
Dolby systems switched out.
and the signal/noise ratio
available was still wide enough
to make hiss unobtrusive with
most programme material. The
differences were similar to the
kind of differences found by
changing tapes. "with the
recordings made without noise
reduction seeming much live-
lter and more detalled. and
better able to hang on to the
very low level ‘clues’ such as
the ambience surrounding the
musical event on tape. By con-

But even using, say. TDK SA
or Maxell UDXLII. and Dolby C.
there was little of the usual
sound signature of the
cassette medium. Apart from
one errant tape which gave a
little dropout near the begin-
ning. there was no noticeable
dropout. and a superb
mechanical performance in
such areas as stability,
absence of the roughening
effects of flutter and so on
Equally, there was little of the
lack of tunefullness at fre-
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guency extremes. of com-
pressed dynamics or of the
usual two dimensional.
mechanical sound cassetle
decks wusually impart to the
music. The B&O 9000 must
come highly recommended.
and 1s the first cassette deck |
have heard of which lam temp-
ted to say that it approaches
good open reel tape recorder
standards — notjust on paper.
which cassette decks have
been doing for years, but in
practice

B & O 9000 Test [Results

Wow and flutter:

0.1% DIN replay (see fluttergram)

Sensitivities (for OdB at 1kHz with

Metal tape] Line: 73mV
TOK Metal tape) mic: 0.8mv
Maximum input (for 0.5% THD at
1kHz) Line: 35V
mic: 26mV
Comments: Will match European and Japanese

equipment

Headphones maximum output {for

4.7V into 600 ohms

require demagnetising. the table. the same thing Fine here is the operative | trast DOIbVBS’do“'n;de S“gh:g 0.5%; THD st IRHz) 1.2V into 10 ohms
Example 5: The recorder will happens at very low frequen- word. | used a variety of tape dried out an ifeless. a
find the beginning of the last cies (c. 30Hz). and high levels types, ranging from TDK D to Dolby C more so. but the sound E— OK with headphones tried —
recording made with just one | of very low frequencies will it TDK Metal. and some in | remained tonally flat. and cer- Riustanle don
Key Hparation: — @nd vl Causp: the maut amplifiens o : aelusan, A lounlital mete) 13‘”'\" N lgw IeveIEiFOf Output level: 0.87V (for Dolby level 200nWb/m)
switch itself into standby | clipif taken too close to OVU. It ; } gave the best account of itself, hiss using Dolby C especially. adjustable.
(effectively off) aftera periodof | s clear from the tests that the | i SOU”d'”Q! I(:jvefher andbsr:ar;;ﬁr FO(: i?sgnretsiifd\\:g:gg[QOL:::
inactivity. Memory contents record calibration ro- : 5 in musical definiton, dbut with- reauction It
areprotectedfromtnpluggmg grammes copes quite W(':It in : i I out any sings of being tonally | Metal tapes 1f possible. Notes: b ot BesaEN e
= : . Py . 2 EFi [} g
from the mains by a buillin | general. though not without i - B 5 T e | S o Tha semite e aito lfcult o om0 et B
lithium rechargable battery. some minor difficulties which T T | 1 ) gap between the tape varneties /noise performance. and fo one tape formulation to another in the B&0 9000. For 'O’ level responses, the
And so it goes on. As noted are a result. it appears. of not e A i o RS s IS AR 3 951 (O R e g | was narrower than would have their ability to handle high fre- results below 30Hz are suspect because the input caused clipping at low
above. this 1s a three head | being able to measure 'Y IEE, E Rl b bl i pitiig v seemed reasonable from any | quency dynamics RO, J
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