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you will hear. All our restorations carry atwo year parts and labour guarantee.
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Decoder can be fitted inside the tuner or can be supplied in acase. An audiophile version has
also been produced using "State of the Art' components to glean the most from your Troughline.
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Retro". Designed to match sensitive power amplifiers of 100 millivolts and above makes this a
perfect choice. It will also bring out the best in today's modern triode amplifiers as well. Each
Retro is hand buit in an exquisite case, has 5inputs including phono (MC option), is fully hard
wired ( silver wired option) and uses high quality components not found in even the most expensive esoteric equipment.
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Matisse Fantasy Line Stage, brand new, unwanted gift (list £2,300) £ 1,500.
Nottingham Analogue Illusion turntable (Space Deck in square plinth), Space arm (list £ 1,150) £750.
Croft Series 5, great sounding 30 watt valve power amp in chrome finish (list £800) £500.
Pre-owned equipment for sale
Matisse Reference pre-amp ( including GT upgraded PSU) £ 1,200.
Luxman 3045 Triode monoblocks including 6new 8045 valves.Very rare £ 1,500.
Stereo set of Original Williamson mains and output transformers made by Gardners £250.
Brand new, boxed stereo set of Original Mullard 5-20 mains and output transformers made by Woden £ 150.
Solartron Valve regulated power supplies 500V 250mA. The ultimate supply for your valve amplifier £250 each.
Revos G36 valve tape recorder, VGC £350.
Agents for:- APOLLO, AUDIO PHYSIC, ANALOGUE TRACER CARTRIDGES, CROFT, G.A.T.E.
AMPLIFICATION, GRAAF, G T AUDIO CABLES, LEAK TROUGHLINE TUNERS, MATISSE,
MONRIO, NOTTINGHAM ANALOGUE TURNTABLES, POSSELT LOUDSPEAKERS, TRON
AMPLIFICATION, UNISON RESEARCH, UKD OPERA AND YAMAMURA CHURCHILL CABLES
AND ACCESSORIES.
WE ALSO BUY CLASSIC HiFi, TOP PRICES PAID FOR ALL GOOD EXAMPLES
CALLERS ONLY BY APPOINTMENT

Tel/fax: 01895 833099
We are situated on the outskirts of NW London 4minutes from junction 16 of the M25 ( M25/M40) or
20 minutes by train from Marylebone Railway Station.
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AYMOND COOKE
Here KEF's founder, the late Raymond Cooke, tells the story
of his early career, and particularly his work at Wharfedale
by
[Raymond Cooke will be best remembered as
the founder, managing director and _finally and
Life President of KEF. But for many years
prior to forming his own loudspeaker company,
he worked closely with Gilbert Briggs at
Whaifedale. The interview presented here was
recorded by Ken Kessler during a convivial
meeting with Mr Cooke at KEF in late 1994.
Having dealt with his career up to the
founding of KEF, it was intended that at a
second meeting he would continue the stone of
KEF to date. However, this was not to be as
Mr Cooke 'slast illness intervened. Here we
respectfully present the last interview given by
Raymond E Cooke, OBE, before he passed
away on 19 March, 1995 — Ed.

KEN

KESSLER

sense; Briggs was not an engineer and he
wasn't a scientist. We got together to
complement each other. He had very clear
ideas about business. That isn't to say he
was the world's greatest businessman or a
tower strength and expertise in the
boardroom. But the things that he opined
to me during the time that we worked
together still come to mind and they're still
true. For instance, although he was not a
marketing man he once said to me, The
public confused buys nothing.' And of
course he was absolutely right.
What was even more extraordinary was
how many of the big companies in our

HEN/RR: Before you created KEF, you
worked with the great Gilbert Briggs of
Wharfedale
REC: And he was great.
HFN/RR: Was he your mentor at the
beginning?
REC: He was my mentor in the
commercial sense, but not in the technical
Right: KEF's beginnings: the Nissen Hut,
where the first speakers were made, still stands
at the Maidstone site
4

industry failed to heed that simple rule.
When, for instance, the Japanese went into
four different four-channel systems in the
1970s, they all lost. And look at the
number of completely false starts that
people like Sony have made. You'd think
that they'd have brighter people on their
boards to prevent that. But he was always
very clear. Every proposition and every
move made by his company was examined
from the point of view of how it looks from
outside.
HFN/RR: What kind of acompany was
Wharfedale when you worked there?
REC: Very solid. It had a high
reputation, but it was quite small. When
Ijoined, the turnover was less than half
a million pounds a year, total. But the
global reputation that he established was
so strong that, in its restrictive way,
Wharfedale was highly focused at the
prime people. He very quickly made
friends with C.G. McProud, and it was
through contacts like McProud that he
came to take his books to the States. He
eventually arranged the distribution
through British Industries Corporation.
And that's how we got started; I

eventually joined him in editing the
books, as technical editor.When Ijoined,
he was running the firm himself — head
boss, production boss, leaflet writer. He
was doing all the things in that firm
absolutely right. Anybody who's got
anywhere in the hi-fi business since, be
it in Japan or be it in the USA, they've
always done it his way. Ijoined to take
off his back the technical design.
Subsequently I was able to take over
other things like advertising, for example.
When he reached 65 he was getting rather
tired of the whole thing, so ultimately I
was the one who'd go off and see
distributors. We were already writing the
books, and eventually he gave me the
leaflets to do. I had a remarkable,
unintended apprenticeship.
When Ieventually decided to quit the
Rank Organisation after its takeover [ of Raymond Cooke (right) in conversation with Ken
Wharfedale], and start my own company
KEF, Ialready had far more experience
product early on?
than I could possibly have had in the
REC: Yes. It seemed to me, being a
ordinary way in another industry. When I scientist, that when Ilooked into sound
left Wharfedale, Icould see high fidelity
reproduction — which wasn't my subject.
wasn't going to get anywhere unless alot
as Iwas originally achemist, and then an
more science was applied. Gilbert Briggs
electronics man — if only one could bring
was abit suspicious of science. Or, shall
scientific procedures,
even to the
we say, of scientists. He once wrote of the
experimental work like listening tests and
folly of employing technical people at the
then to the production work, we ought to
head of things, because they tend to go
be able to produce abetter loudspeaker,
after brilliant technical solutions rather
smaller and cheaper.
than the practical, commercial solution.
Ithink Iwas the first person to realise
He had seen many firms go down that
that you didn't have to have a 15in
way. It was great working with him,
loudspeaker to get down to 20Hz. Iwrote
because although he wasn't always right
it up for Briggs on one occasion, explaining
in all directions he was right more than
that we ought to be able to get this
most.
response from a 10in loudspeaker provided
HFN/RR: So what was Wharfedale's
its resonant frequency was sufficiently low.
technological state at the time?
And he wrote back to say that this might
REC: When I joined them, it was
be theoretically correct, but he wouldn't.
extremely conventional. Gilbert Briggs
have anything to do with it in practice
had designed the drivers himself and
because a 10in loudspeaker would very
they were all paper-coned. Big magnets
and so forth. The things worked well.
They had high efficiency. Their best
system was the three-way, sand- filled
corner enclosure, which really worked
very well. But Briggs's claim to fame was
that from about 1955 onwards he
embarked on a series of lecturedemonstrations all over the world in
which the sound of live players was
compared with recorded sound.The first
one was in Canada, in auniversity hall,
then St. Georges Hall in Bradford, and
then in 1955 or ' 56 he hired the Festival
Hall. You could hire it for a day for a
£140, would you believe,
complete with all the
stuff.
HFN/RR:
Was
Wharfedale one of the
most important British
makes then?
REC: It was neck-andneck with Goodmans.
HFN/RR: Were you
starting to want to put
your own stamp on a
KEF's classic R105 speaker

Kesler
rapidly go out of alignment as its voice coil
would start rubbing. Iresponded saying
that this was true if you thought of it in
terms of the saspensions of the day, but
not if the suspension was redesigned. Using
other materials like nylon it would be
possible. This correspondence goes back
to 1950-51, before Villchur.
HFN/RR: Your remarks about the need
for more science surprise me, because
certain of your contemporaries, ones who
are leery of subjectivists, imply that all of
the designing hack then was pure science.
REC: No. Very little science.
HFN/RR: Wild'n'woolly, seat-of- thepants...
REC: The only people who were into
science were Villchur, when he came along,
and before him, Klipsch. Most of the other
people who were great names in hi-fi in
the States were just fumblers working on
acut-and-try basis.
HFN/RR: But the BBC was SD
influential in the commercial sector, and
the dominance of Wireless World...
REC: That was later. Even in the
19-40s when I started into it, all
development work was done subjectively.
One cut ahole, had alisten, cut abigger
hole, had another listen and so on. Very
few people in the trade understood how
it worked. We got to the point where I
took out a number of patents on
enclosure design as it was very clear that
Iwasn't going to get anywhere with driveunit design. The firm couldn't afford the
cost of the tooling and every new design
needed a diaphragm mould and diecasting, plus the magnet. Ifinally came
up against it in 1959 [after Rank acquired
Wharfedale]. It was staring me in the
face that we needed to do
something about diaphragms.
Rank were trying to get into
the record business and they
also had some not well-defined
ambitions in radios and TV.
They could see a future in
domestic entertainment. The
notion was that if they could buy
a wholesaler they'd have the
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Official visitors at KEF the early 1970s: The Lord Lieutenant of Kott, the Rt Hon Lord Astor of
Hever, has the workings of aFourier analyser explained to him by KEF technical director Laurie
Fincham, while Raymond Cooke and (left) KEF director R L Pearch look on
October and managed to put together at
least two of everything we intended to
offer. A three-way system in a thin box,
the same again in a four cubic foot
cabinet which had much better bass, a
line source speaker and a very thin, flat
speaker to go against the wall. We
organised the meeting for the whole day.
In the morning we set up, and in the
afternoon everybody arrived — the press,
wholesalers, that sort of thing. Ralph
West actually took over the demonstration

and we went on through the evening. By
the end of that day Iknew we had no
market in the UK at all. One by one, the
wholesalers said, ' We need another
loudspeaker line like ahole in the head.'
HFN/RR: Too many brands even in the
early 1960s?
REC: Too much product, too few sales.
And so in the end Igot on my bike and
literally went off to Europe. And after a
week in Europe Icame back and Iknew
I'd got abusiness.
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whole thing down pat. Complete vertical
integration. So they bought awholesaler.
Wharfedale had been a very successful,
long established firm run by its founders,
but the whole thing was beginning to
crumble.
In 1960 Ithought, ` Idon't know what
I'm going to do here.' Iwas director of
Wharfedale, but one never got to talk to
the people in London. I wasn't being
introduced to Rank and couldn't speak to
the new bosses. It became clear that Briggs
wasn't anxious to leave; on the other hand,
he had got to 70 so he wasn't scintillating
or looking to the future. He was just trying
to keep his little company together for the
benefit of the people who'd worked there
for along time. There was no point in me
talking about new ideas.
HFN/RR: Was it hard launching KEF
in 1961?
REC: Because my relationships in the
industry were so good, I had no
problems starting up. At a meeting in
Paris, at the Festival du Son, John
Gilbert of The Gramophone said, ' I'll go
on record for the British press if you
decide to start on your own. Call a
meeting to explain your product and
we'll all be quite happy to take tea.' And
Idid just that the following November
and everybody came. In droves. Percy
Wilson [ Technical Editor of The
Gramophone] said, 'We'll support you —
glad to see a new face.' They were
getting a bit tired of some of the older
faces when they didn't seem to be doing
anything. We formed the company legally
in September, 1961. We finally managed
to get assembly started about the end of

ORIGINAL MASTER PURISTS
Known for its remastered ' Golden Age' RCAs and Verve jazz, Classic Records
takes first-generation master tapes and uses the services of master engineer
Bernie Grundman. Coming soon are the ultimate vinyl version of Miles Davis's classic
Kind of Blue and a new series of Mercury Living Presence reissues
by

C

ompared with most reissue labels,
Classic Records is the ' new kid on
the block'. The company was
founded in 1994 by Michael Hobson in
partnership with Ying Tan, who left to
pursue other ventures in audiophile
recording in 1996. Now, some three years
after its launch, Classic Records continues
to expand its catalogue, which includes
many beloved classical and jazz titles.
Mike Hobson is quick to point out that
for him the pursuit of music is of
paramount importance. His aim is always
to capture the original essence of a
performance. Rather than seeking a
contrived, spectacular sonic experience,
he's on the lookout for the sort of original
recordings that make the hairs on the back
of his neck stand on end every time they're
played. All of which begs the question: how
has Hobson selected material for reissue?
Hobson's view is that there is agenerally
acknowledged ` hard core' of outstanding,
'marketable' performances which have
some special merit or rarity value. It is from
these that his main titles have been chosen.
Apparently some of the legendary albums,
the Van Cliburn Tchaikowsky Piano

CHRIS

BEECHING

Concerto No 1, for instance, no longer
have rarity value because they sold too
many copies originally.
Hobson stands to be judged not only on
his selection criteria, but on the fidelity,
quality and availability of the Classic
Records reissues. His approach has won
him both friends and critics. The critics
complain that the reissues often don't
sound the way the originals do ( even in
mint and almost unplayed forms). The
friends praise the extent to which the
reissues are available and make music.
While in the USA, I took the

Bernie Grundman at thc controls
8

opportunity to discover more about Classic
Records, and one fine day found me in
mid-town Hollywood where the company
is based. Mike Hobson showed me around
the compact offices, comprising some
warehousing, a listening area, and asuite
of about half- a- dozen open-plan work
stations. The operation, small and finely
tuned as it is, is amodel of efficiency, the
staff of ten managing to mix good humour
with asense of getting the job done well.
Having surveyed the scene, Ibegan my
interrogation of Hobson. How did Classic
Records come about in the first place?
'Our intention was to make more readily
available some of the magical performances
from the early days of commercial stereo
recording; mostly those which had areally
good pedigree but which, because of their
age and scarcity in original form ( and
price), were out of reach of many potential
listeners.
'Although we released our RCA reissues
first, our original hope was to reissue from
the Mercury Living Presence catalogue. As
it turned out, there was alot of red tape to
get through, so I decided to focus my
attention on RCA with the hope of returning

to the Mercury project another day.
'The way we've approached everything
has been to take more time and care than
most companies are able to spend, so that
we can be as faithful to the original
performance (and hopefully get as least as
good asound) as possible.
'The RCAs were so good to start with
that it was atall order to improve on them.
Our one advantage over the original
producers was that, in all but one instance,
we were working from the original session
tapes, rather than any later generation
copies. Some of these were three- track,
others were simply two-track tapes. We
were able to compare an original pressing
with the master tape to work out what the
RCA engineers had done to achieve the
sound they originally pressed. We then had
to decide whether we could wring any
more of the performance out of the master
tapes than they had, and if so, how.
Sometimes the original release had some
degree of echo, compression, limiting or
equalisation applied which made the master
tape sound perhaps more clinical
(regardless of the greater amount of detail
on it).
'Working out just how we might master
each disc was the subject of great debate.
Our mastering is done by Bernie
Grundman whose approach is minimalist
— less is more. In other words, the less he
can get away with doing to the material
the better, as long as the performance and
music come through. Most of the time this
also leads to better sound quality (the more
EQ or echo you add the more you " lose"
in the process).
'Although everything on the LPs is done
in the analogue domain, inevitably modern
mastering techniques have 'progressed', or
at least changed, from the original early
days. As aresult not all the reissues sound
the same as the original pressings. One of
the debates which arose early on centred
around what the original mastering crew
would have done now. We came to the
conclusion (rightly or wrongly) that just as
a musician's interpretation of a piece
changes as they develop, so the way the
engineers would have approached this
project would have changed. This led us
to adopt the approach of getting as much
of the music and performance from the
master tape as we could while trying to
maintain the original producers' intentions
as much as possible.
'Bernie was quite happy with this
approach. He doesn't feel that he has to
make his mark on each reissue; quite the
contrary in fact. He's happiest when all you
can hear is the music. If you can hear that
he's done something here or there then
he's not done his job properly. He's in the
business of making sure that the artist gets
heard, and not Bernie Grundman.
'In some instances the reissues we release
do sound different from the orignal
pressings, often for a variety of good
reasons. For instance, we found that in a
number of cases the originals were quite
steeply rolled off at the top end, yet there

Wall display of mastering/
pressing parts from lacquer
through to stamper
was ample information on'
the master tape to have
pressed it in on the
original.
'We
must
also
remember that the pickups of those days (the late
1950s and early 1960s)
did not have as extended
ahigh frequency capability
as today's do. Loudspeakers were also more
bandwidth limited than now, so the
engineers (we guess) concentrated more on
the 'important' midrange than the frequency
extremes. And they had avariety of ideas
on how to present the stereo image, which
is inconsistent across the whole catalogue,
so again we had to make some value
judgements. Remember, they were using a
copy to work from, not the master tape we
had.
'When we collaborated to release the
Verve material, the inevitable critical
response was that it had been done before.
We stood our ground, maintaining that our
starting point is always to go right back to
the original master tapes. Perhaps because
there's less to consider in terms of sound
forces — usually there were fewer

'
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This metal master is created from the lacquer
disc master produced on the cutting lathe
performers involved — the Verves do
sound atad closer to the originals than the
RCAs. So getting a natural balance onto
the tape was an easier job. We were easily
able to match the original pressings as well
as let the music flow through. Although
the Verve series does seem to have found
amore immediate market, in many ways,
the RCAs are more of an achievement.
'For many, the actual performances on
the RCA label were unknown; the music
was known, and the performers were
known, but in their original form, they were
comparatively rare. The jazz material has
been around for years, much of it standard
listening fare, and for this reason it found
greater acceptance.
'Which brings me on to the impact we've
had on the collectors and second hand
market. Original RCAs and Verves were
fetching almost silly money. For those who
9

just had to own an original, buying one
copy a year would have stretched their
budgets to breaking point, and that sort of
price for aperformance is sort of hard to
justify. What Ithink has happened is that
those who do have money to spend on the
originals, and who have more than one
copy of some of them were able to buy our
reissue at modest cost, compare it with the
originals they already owned, and in many
cases (we are told) sell off the spare copies,
keeping just one original and one of our
reissues.
`This has meant that there are a few
more originals on the market at perhaps
more affordable prices (making it easier for
those who struggled before). Our reissues
should make the music available to awhole
lot more people than before, especially
those whose budgets are really tight.
'Despite all the effort we've gone to,
there are still afew who maintain that the
'original pressing' is necessary to hear the
real music. Well, that's true to a certain
extent, but we can show quite easily that
the original, though excellent for its time,
can be surpassed in both sonic and music
terms. Whether you like them is another
(very subjective) aspect, but what we have
tried to do is the very best that the original
engineers might well have done had they
had access to the facilities available to us
today. We wanted to retain the allure of
the originals. Certainly we have abetter
source to work from — the master tape
rather than acopy — and we believe that
we have done the very best that anyone
could to get the most from that tape on to
the reissue pressing.'
So having achieved as much as you have,
what's the next step?
'Well, in early January [' 97] we received
confirmation that we can now have access
to the Mercury catalogue. So we'll be
directing our forward planning to including
some of those titles into our reissue
programme. It seems that there weren't
very many Mercurys released world wide,
and that most of them were distributed
throughout the United States. We may be
able to make these widely available to
people who have never had the chance to
listen to one before. We know that there
are a few in England, but that most of
those overseas have been
exported'
privately by collector individuals. Many
have gone to the Far East, and as such will
probably never come back into the market
place. Also, the repertoire is afittie different
from the RCAs, so we can begin to

Part of the electroplating plant
document the way in which people's tastes
in music have grown over the years.
'We also have another project underway
too. In aprevious existence, Bernie used
to work at Contemporary in the days of
all-tube equipment between 1966 and
1968, before the label was eventually sold
to Fantasy in the 1980s. We're currently
checking out aset of cutter amplifiers
very similar to the cutting amps by
Haeco which were originally used at
Contemporary wtten Bernie was there,
and we'll be using them for our
forthcoming Miles Davis release Kind
of Blue. In fact, this may be perhaps
one of the most significant releases that
we make.
'For years (since about 1991) people
have known that the first side of the
album has been at the wrong speed. It's
a little too fast compared with Side
Two. Apparently the original recording
machine used for this side was running
slightly slow. This came to light when the
tape was checked against the other machine
running at the same time. What we'll be
doing is adeluxe, two-record set keeping
the first record as it's always has been with
Side A too fast and Side B at the correct
speed. On the second LP, Side A will be
at the correct speed, while on the other
there'll be a second take of " Flamenco
Sketches" at 45 rpm, which so far as we
know has not been released before.*
`It's quite strange listening to the first
side at aslower speed; in some senses the
whole mood of the pieces changes (not to
melancholy, but perhaps to a little more
wistful than we've got used to). You're not
aware of the slowness per se, nor of the
slight lowering of pitch either (though in
direct comparisons you can easily hear it).
*It's worth noting that the current Sony CD
SBM-mastered CD (now becoming available
in non-gold midprice form) offer corrected speed
on Side One and also clarifies the confusion
over 'All Blues' and `Flamenco Sketches', the
tides of which got switched on the original
issue. It's amusing that on the old UK LP
issue, the track listing was corrected but Benny
Green's liner note references weren't — Ed.

The most amazing thing, listening to the
master tape, is just how good those takes
were. There are maybe three or four false
starts in the whole of the sessions, and it
seems as if each piece was finely honed and
so ingrained that they just swung into the
music and let it happen. In fact, many's
the time we were listening prior to
mastering proper, and just forgot to turn
the machine off at the end of a track,
letting it run sometimes two or three tracks
before we snapped out of it and got down
to the business of mastering again.
`We discovered that the engineers made
such a good job on the recordings that
there was little to do other than take
immeasurable care over what we were
doing. Again the master had more available
musical information on it than the pressing
copies, and we discovered they'd added
just a touch of echo here and there, and
also brought into balance one of the sax
entries, but other than that we devoted all
our effort into cutting the best grooves we
could. As Bernie's often telling me,
'Cleanliness is next to High Fidelity'.
How do you manage to maintain this
approach to quality right through the
pressing and production process?
'Well, we use the very best people we

Lacquer blanks used for disc cutting
can find. In many ways using Bernie
initially caused us alot of problems. Iwas
in Connecticut, and he's down in
Hollywood. That sort of distance on the
main production item can cause a lot of
quality difficulties, especially when a
subjective decision was needed. So we
decided to locate in Hollywood too, just a
couple of miles from Bernie's operation as
it happens. The knock-on benefit of that
was that RTI, the pressing people are not
alarge distance away — about an hour by
car — at Camarillo with their plating shop
right next door. So again, once the laquer
has been cut, we can hop in the car and
take it right to where the next processes
are taking place. Ithink that's important
in keeping any opportunity for accidents
well out of the operation.
'Sleeves are another area where we take
great care. It's important to us, as it also
seems to be to the customer, that the sleeve
artwork is at least as good as that of the
original issue. We hunt around for the very
best example of the original sleeve artwork,
then scan it into a computer for any
retouching that may be necessary. Again
we use the very best people in the business
10

for this, so our sleeves match the quality
of the music you find inside.'
Talking of sleeves, what happened to the
alternative sleeve for Chet Atkins in
Hollywood ?
'Well, we knew that the alternative sleeve
had been issued, but what we didn't realise
until later was that the alternative sleeve
was issued after Chet went back and redid
his own parts onto the original backing
tape. Thus there were, in actual fact, two
versions of Chet Atkins in Hollywood . The
first was issued in 1959 with the original
cover (the one we used) and the later issue
from 1961 had the alternate cover. As we
didn't feel it was right to fool the public
into buying aproduct that wasn't what they
thought, and since both the LP and sleeve
notes were different, we decided to stick
with the original version.'
So where's Classic going now?
'Well, the reissue programme will keep
on running. From our sales and
distribution figures we seem to be getting
the marketing and production runs about
right, so there's no reason to stop. As long
as the buying public is happy with our
product, we can't see any reason to change
the basic ingredients of good music, good
performances and the best possible
production process. There's a real
wealth of good material archived away,
and there's alot we'd like to do.
`Beyond that, there are some other
projects we have in mind, including
some original recording work with
selected artists and specific repertoire'
Like the Art Davis album?
'Exactly! We proved to ourselves that
we can do it, though again there's a
tremendous amount to do before another
comes out; but we're working on it.'
So, do you see yourselves in
competition with the other reissue labels?
'No, not really. Inevitably from time to
time there will be material which we and
someone else will cover, and there's no
harm in that. Not everyone has the same
philosophy about how things should be
done, so Isuppose the public ultimately
benefits in the long run, being able to
choose a ' different approach' from us, if
that's what they want. However, at the end
of the day, good music is really what it's
all about, and in the best possible condition
(sound quality, performance, artist and so
on), and that's the bottom line. As long as
people enjoy good music, we'll be here.'

Michael Hobson 's listening system

Saul Marantz

S
AUL MARANTZ
When Saul BMarantz founded his company in the
early 1950s, he set standards for others to follow, and produced some of
the most desirable hi-fi equipment ever made.
by

S

aul Marantz, one of high-end audio's
founding fathers, died in January
1997, aged 85. A key figure among
the handful of post-war entrepreneurs
responsible for establishing the concept of
top quality audio separates, Marantz was
involved in creating new audio companies
even in the last years of his life. He was a
member of numerous organisations,
including the AES, and served as vice
president and board member of the
Institute of High Fidelity.
Like many of his contemporaries,
including David Hafler and Stanley Kelly,
Saul Marantz combined alife-long love of
music and a background in electronics
honed by service during World War II. In
peace time, according to legend, his interest
in electronics was inspired by the challenge
of adapting his car radio for use indoors.
He continued to refine the system he used
in his living room, eventually developing a
high quality pre-amplifier which atttracted
considerable interest from fellow enthusiasts
in New York. With their encouragement,
Marantz formed acompany to produce it
in 1953.
Working from his home, Marantz
introduced the two-chassis Model 1Audio
Consolette pre-amplifier with outboard DC
tube power supply. It was an immediate
hit, noted for its sonic performance, superb
build quality and operational flexibility. It
was even capable of dealing with the
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KESSLER

myriad record playback curves of the day
and, pre-dating the norm of today by nearly
40 yeafs, it had a TV input. Two years
later, this was followed by the Model 2
power amplifier. Not long after the launch
of the Audio Consolette, the Marantz
company relocated, first to a 1000 sq ft
facility, and then a 5000 sq ft facility
employing 60 people.
With the advent of stereo and
standardised LP playback, Marantz was able

Marantz
Model 8Power
Amphfier

to launch his crowning glories, atriumvirate
including the comprehensively-equipped
Model 7 pre- amplifier, Model 8B stereo
amplifier and Model 9monoblock amplifier.
These products also revealed Marantz's
abilities as a talent scout, his team of
engineers including Sidney Smith and
Richard Sequerra. They also established
Marantz as afirm with few, if any rivals in
the late 1950s and early 1960s.
During a period of expansion and

product
diversification,
Marantz
introduced one
of the industry's
first-ever lineartracking
turntables, the
Model 12. The
company was
also one of the
few to develop
no-compromise
receivers at a time
when such components were considered
'entry level'. Probably the most significant
hi-fi products made under Saul Marantz's
leadership was the legendary

Marantz Model 9Amplifier

Model 10B FM stereo tuner, introduced
in 1963. It was recognised then ( and
arguably is now) as the finest FM tuner
ever created.
But, as Saul Marantz himself explained
in interviews, the company lost money on
every Model 10B it sold. At atime when
the industry was moving from valves to
transistors, during hi-fi's largest boom
period, Marantz needed plenty of resources
to make the transition. In 1964 Saul
Marantz sold the company to Superscope,
staying on as president until 1968.
Retirement didn't suit him. Within four
years he had co-founded the Dahlquist
Company, again recognising amajor talent
in loudspeaker designer, Jon Dahlquist.
Marantz served as its president until 1978.
Over the past two decades, the
company which bore Marantz's name
changed ownership and distribution.
Eventually, under the aegis of Philips
it was restored to arespected position
after years in the audio wilderness.
In 1996, Marantz re-launched exact
replicas of the Model 7, Model 8B
and Model 9 valve products, as the
Legends series in Europe and the
Classics series in the USA. When first
announced, these products began to
teach a new generation about the
achievements of Saul Marantz; and, now,
as fate would have it, they serve as the
most fitting epitaph imaginable.

Marantz Model 7amplifier

CLASSIQUE SOUNDS (LEICESTER
VINTAGE HIFI SPECIAUSTS
WANTED

MANTICORE AUDIO VISUAL
RENOWNED MANUFACTURER OF HIGH

VINTAGE VALVE/TRANSISTOR, CLASSIC HIFI EQUIPMENT BY: LEAK, QUAD, RADFORD, GARRARD, THORENS,
LOWTHER, CHAPMAN, REVOX, WESTERN ELECTRIC, AVANT1C, TANNOY, VTTAVOX, MARANTZ ETC. WORKING OR NOT.
TOP PRICES PAID. FREE COLLECTION OR CARRIAGE ARRANGED AND PAID

301/401/124 POWER SUPPUES

CLASS AUDIO
Beautiful real wood finish record players from £525 to £3,990.

SUPPUED BY F&S TRADING AMAZING VALUE AT ONLY £99 CO EACH

Fine tonearms from £425 to £ 1,600.
Loudspeakers from CÇSO to

NEW EAR/YOSHINO EQUIPMENT

EAR 834P MOVING MAGNET/MOVING COIL 'NONO STAGE WITH VOLUME CONTROL
£499
EAR 834P MOVING MAGNET ONLY PHONO STAGE WITHOUT VOLUME CONTROL
£349
EAR 8341 LINE ONLY VALVE PREAMPUFIER, AMAZING VALUE
£449

NEW TRIANGLE SPEAKERS
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READY TO VENEER/PAINT. VERY HEAVY
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VENEERED AND FINISHED IN ROSEWOOD £275.00
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PRE/POWER AMPUFIERS:

PAIR LUMLEY M75 MONO BLOCK AMPUFIER! ..HUGE POWERFUL BEASTS. EX COND
£1195
EAR 859 SINGLEW ENDED AMPLIFIER. GOLD TRANSFORMER TOPS, SILVER WIRED
£1095
MUSICAL FIDELITY MA65 CLASS A AMPLIFIERS PAIR, MINT BOXED.
£6e.
£P0A
RCIGERS CADET 3
QUADS] 1s VARIOUS
fP0A
ROGERS CADET POWER
£P0A
DRAM PRE AMP • POWER SUPPLY
£595
LEAK TL12. NAPS. VARIOUS
£P0A
PAIR ROGERS JUNIOR. AV COND
£F0A
LEAK STEREO 20s. VARIOUS
£P0A
ROGERS CADET MONOS. l'AIR
£225
CLARK & SMITH 10/10 INTEGRATED
£P0A
ROGERS HG88 MK2. INTEGRATED
£F0A
AUDIO INNOVATIONS S/40C. NAP
£399
RYE HFS2OPRE/PWR/TLNER. S/ENDED ..... £P0A
ROGERS JUNIOR STEREO POWER NAP
fPOA
AUDIO INNOVATIONS :
2PEE- AMP MNIT £495
AUDIO INNOVATIONS S/8CC PRE- NAP .. £ 249
PAIR LEAK T125 • AMPLIFIERS £P0A
BEARD P500 VALVE PREAMPLIFIER
. 099
A, INNOVATIONS S/700. 4MONTHS OLD £795
QUAD 33/303. NICE CONDITION, BOXED £ 195
MLA 2A PRE-AMP & 2 • 2A P/SUPPLY
£695

TURNTABLES

GARRARD 301/401. CHASSE. . VARIOUS £P0A
THORENS • 24 CHASSIS VARIOUS
£P0A

GARRARD 301 PRITINE
LINES AXIS/BASIK • / K9 MINT. BOXED...

JBL HARTSHELD STEREO PAIR
£15000
CELESTION 5000 • STANDS. RIBBONS £399
KEF 101/2 MINT BOXED
£350
B&W DM70. ELECTROSTATIC HYBRID £P0A
MUSICAL TECHNOLOGY HARRIER. 0/C £ 199
QUAD ESL 57s PAIR
£P0A
TRIANGLE 1TUS TZE. NEW
£379

AZTEC LANSING MAGNIFICENTS
£2000
QUAD ELS 63s
£1500
QUAD ESL57. FOR SPARES
£99
TEE. RTL 4. MINT BOXED. 4MONTHS OLD £399
A & RMI. EXCELLENT CONDITION £99
BONUS FABER MINIMA AMATEUR
£850
CALLAS OPERA. MINT. :40XED
£599

SPEAKERS

£P0A
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TEL/FAX PAUL GREENFIELD ON UK • 0116 2835821 OR 0802 21374C ANYTIME.
CLASSIQUE HOUSE, 61 AYLESTONE DRIVE, AYLESTONE, LEICESTER, 1E280E. AS OF 03/04/97
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MANTICORE AUDIO VISUAL
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OTHER ITEMS
REVOX A77. RECENTLY SER \PLED IN EXCELLANT CONDITION. ONLY
£275
MULLARD HIGH SPEED VALVE TESTER WITH CARDS. NON WORKER
£100
SONY WMD-6C PROFESSIONAL WALKMAN. DOLBY BAND C. GOOD CONDITION
£1500
QUAD RACK AND PEDESTAL FOR 66/30.5/CD. MINT. BOXED
£100
STAR LAMBDA BASIC SYSTEM H/PHONES £ 299
REVOX F36 FOR SPARES
£P0A
MERIDIAN 203 DAC. MINT BOXED
£225
AUDIO NOTE MC TRANSFORMER
£249
REVOX F36 NICE CONDITION
£P0A
QUAD FM2. STEREO VALVE TUNER
£P0A
MICHELL ISO PHONO STAGE
£275
ENERGISER FOR STAR HEADPHONES
£2C
REVOX G36. QUARTER TRACK
£P0A
SMIE 3009. VARIOUS. FROM
£50
LOWTHER PM3A DRIVE UNITS. MINT
£P0A
LOWTHER PM3C DRIVE UNTS. MINT
£P0A
DENON DC01520 CD PLAYER
£175
DENON DRM 800 CASS DECK. 3HEAD
£149
LEAK TROLGHUNE 2/3. VARIOUS
£P0A
LOWTHER PM6 UNITS
£905
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eor telephone for more details: 01767 318437 Fax: 01767 318462
Access, Visa, Mastercard taken.
email: manticore@dial.pipex.com
Web site: http://dialspace.dial.pipex.com/manticore/
MAV Shareholders Ltd The Old Tinsmith's, Shortmead Street,
Biggleswade, Beds. SG18 OAP

EQUIPMENT REVIEWED
Circuit details
The first stage is a EF86 pentode with equalising effected by means
of a feedback loop. High-level inputs are taken to the second stage
which is one section of a ECC83. This is followed by a series rumble
filter, then a modified Baxendall tone control network and another
ECC83 triode. The bridged " T " low pass filter is also in this stage
and is followed by the master volume and " loudness " control, the
volume control, function switch and thence to the next ECC83 triode.
The output from this stage is fed to a paraphase phase splitter which
is coupled to the output stage using two EL84s in the usual Ultralinear arrangement. HT is provided by four metal rectifiers in abridge
circuit, and aneon lamp prevents undue surges on switching on. The
indicator tube is atype ICPI and aECC83 amplifier stage is used with it.

The " Emisonic " 555
Manufacturer's specification

Power output
Frequency (c/s) 20
30
40
100
1,000
Watts, (rms)
9 10.3
11.5 14.6
15

Power supply required: 200-250V 50-60 c/s, or 100 125V 50-60 c/s.
Consumption: 150VA. Power output: 10 watts per channel, 20 watts
peak. Distortion: 0-1% at 1,000 c/s for 10 watts. Frequency response:
20-20,000 c/s ± 1dB. Crosstalk: - 30 dB from 20-20,000 c/s (- 50 dB
at 1,000 c/s). Damping factor: 20. Negative feedback: 30 dB. Speaker
connections: switched impedance matching, 32, 16, 8, or 4 ohms.
Sensitivity: pickup 2 mV and 60 mV; tape 3 mV and 100 mV; radio
100 mV; mie. 2 mV and 20 mV. Dimensions: 14 x 4 x 13t in.
Manufactured by The Gramophone Co. Ltd., Hayes, Middlesex.
Price: f63 3s.

10,000
14.3

15,000
11.2

Power output was exceptionally well maintained down to the lower
frequencies—in fact at both ends of the scale. Frequency response
measured ± 2 dB from 20 c/s to 20 Kc/s rolling off from 30 Kc/s.

4
3

T

HE " Emisonic" 555 consists basically of two entirely separate
amplifier systems housed in one case. Each amplifier has its own
input selector switch and the volume and tone controls are dualconcentric. Thus for stereo operation both amplifiers can be used
together while still allowing a certain latitude for the tone controls.
Independent channels do permit Bach in one room and Boogie in
another (or both in one room!) if required, but to be more serious there

2

6

10

12

14
RMS.

WATTS

is no doubt that the tape enthusiast will find the facility of using two
channels invaluable. One can be used for music and the other for
microphone and either channel can be switched or faded out, reversed
or even mixed together.

• Total harmonic

16

distortion plotted against power output.

Cathode-ray indicator
A most unusual feature of this remarkable amplifier is the provision
of a miniature cathode-ray tube indicator which can perform the
following functions:
(1) Provision of abalance indication in conjunction with the inbuilt
calibration signal; ( 2) Monitoring the output level to the loudspeakers
or recording apparatus; ( 3) Checking the frequency response of the
system using a frequency test record; (4) Monitoring the programme
with a modulated trace.
Two controls are associated with the monitor tube. One is acalibration control, which enables the power output of either channel to be
set anywhere between the ranges of 0-02 watt to 12 watts, and the
other is the calibration switch which injects an AC voltage into the
pre-amplifier section for balancing purposes, or for phasing the
speakers correctly in astereo system. Other features of the " 555" are a
master ganged volume control, which can be switched to a form of
"loudness " control, separate 7 Kc/s scratch filters, for each channel,
switched " rumble " filter, loudspeaker phase reversal switch, and a
6-position function switch for each channel.
Wired to the function switch is asystem of four signal lights, ared and
a green on each side of the panel. The purpose of these is to indicate
just how the input signal or signals are being routed. For example, if
the red light on the left and the green on the right are indicated then
the amplifiers are switched for normal stereo operation. Now, as can
be appreciated, all the facilities and services provided add up to quite
a lot of controls, in fact counting the concentric knobs there are no
fewer than seventeen! But it must be remembered that many of these
controls will rarely be used, and in many cases the tone controls can
be locked together to form ganged units.

city electronics
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and tape equalisation curves.

Hum and noise varied from - 47 dB to - 62 dB ref. 15 watts, according
to input. The main feedback loop measured 16 dB, and this could be
increased to 28 dB before instability became evident, thus indicating a
very satisfactory margin of 12 dB.
A choice of three recording characteristics is provided, and these are
shown in the diagram together with the tape replay compensation.
The low-pass or scratch filter uses a bridged " T " circuit which is
(continued overleaf)
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amplifier and thus increase the bass response of a heavily damped
speaker system.
The " 555" is destined for sale in America where small speaker systems
of 2cu. ft. or so, such as the AR2, are very popular. These systems are
already highly damped and a series resistor of a few ohms will give
the impression of a better bass response and is preferred by some
listeners. Whereas other amplifier makers suggest you wire aresistor
in the speaker leads the Emisonic provides you with an extra pair of
terminals!
Summing up, the " 555" is afirst-class amplifier system and in practice
really quite easy to use, but there is no doubt at all that it will appeal
mainly to the expert, to the tape enthusiast, to the person who wants
the maximum results with the greatest flexibility. The styling and
presentation is functional and not unattractive with its gold and black
panel and metal knobs to match. The only criticism Ihave is that
there are no pre-set input controls. As far as the gram sockets are
concerned, this omission is not too serious. If, for example, Iwanted to
use ahigh impedance, high output pickup such as the Ortofon " C ",
all Iwould have to do would be to change two resistors and use the
Ceramic input socket. One other point; it is stated in the instructions
that speakers of dissimilar sensitivities can be used for stereo, and
compensation made by the independent volume ,:ontrols. True, but
what happens on switching to aradio tuner? The speakers are then
out of balance because, under monaural conditions, only one volume
control functions. The remedy is of course to link the two radio tuner
sockets, but it would be useful if this instruction was included in the
manual. After all, almost every other possible use of the system is
catered for including electric guitars and baby alarms!
G. W. Tillett
•

" EMISONIC" 555 REVIEW—( continued)
cleverly combined with the Baxendall tone control system, and, as can
be seen from the diagram, the rate of attenuation is over 30 dB. The
turn-over point was found to be nearer 6Kc/s than the 7Kc/s claimed
in the manual. By contrast the rumble filter is quite a simple affair,
and the attenuation is 4dB at 50 c/s increasing to 11 dB at 20 c/s.
The characteristics of the " loudness" control indicate a general
similarity to the Fletcher- Munson curves but on areduced scale. No
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The low pass (scratch) filter and the rumble filter curves.

BURNE-JONES
TOP-C
TWEETER
AVAILABLE IN
REMATCHED
VERSION
(See original
review in
September 1958)
•

Characteristics of the " Loudness" control.

treble lift is incorporated. Coming now to the tone controls, the bass
control gave alift of 13 dB and cut of 18 dB at 40 c/s, whilst the treble
control showed alift of 10.5 dB and cut of 14 dB at 10 Kc/s. Crosstalk
between amplifiers measured — 55 dB at 1Kc/s and — 44 dB at 10 Kc/s.

rOR approximately six months the Burne-Jones Top- C Tweeter has

been going out in a modified form. Some people may have noticed
the increased sensitivity compared with the earlier samples. It could
be called a " rematched " version—borrowing from Voigt's terminology—and indeed it has copied his example in this design feature.
Three main things limit HF response. One is mass, another is
stiffness—of the moving parts, and the third is the rise of impedance
of the speech coil due to its inductance. The mechanical points are
tackled by making everything small and stiff, hence the small size of
a tweeter. The provision of a powerful field reduces the speech coil
inductance as it tends to saturate the pole tips which otherwise act as
an iron core to this coil. This is a good move as it also improves
sensitivity as a whole, but it is very expensive if pursued very far.
Voigt originally pointed out that, as far as high frequencies were
concerned, the inductance could profitably be reduced by limiting the
number of turns on the speech coil. For instance, if the turns are
reduced by about 30%, the driving force would be reduced by the
same amount if the current remained constant. With most of our
amplifier and speaker circuits, the current would rise and pretty well
offset the change in length of speech coil wire in the field. This reduction in turns, however, will halve the inductance, since inductance is
proportional to the square of the turns in aclose-wound coil.
This in turn will halve the rise in impedance at high frequencies.
This does not mean the tweeter is now good for another octave—we

Summing up the performance
So much for figures: what about the performance? It is nearly
always possible to assess the performance of an amplifier by means of
instruments alone but occasionally one finds an amplifier which
according to all the tests is first-class and yet it does not sound good
musically. And vice-versa ( but not very often!). As far as the " 555" is
concerned, well, the figures looked good and the amplifier performed
well, too, so Iwas not disappointed. Rather the reverse, since Ithought
that the filter was inclined to be too steep at 40 dB per octave ( actually
the figures were slightly less) but Ifound that in practice it worked
very well indeed.
It is not as flexible as a variable type but a very acceptable compromise. The sensitivity was ample to allow low output pickups such
as the Decca to be used, and excellent results were also obtained with
the Collaro " Studio " and new Truvox tape decks.
Ifound the provision of the indicator tube particularly useful since
my equipment is relegated to aroom some distance from the listening
room.
I also found the loudspeaker impedance matching switch
convenient for comparison purposes ( Ihad just received some 8-ohm
American speaker systems) but wondered why there were four pairs of
speaker terminals.
The mystery was solved when I received the
instruction manual. It appears that they are intended for use with
series resistors which modify the damping characteristics of the
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EQUIPMENT REVIEWED—(continued)
wouldn't hear it anyway—but it does mean a substantial increase
within its working range. There need be no upset of impedance
matching, as the tweeter's impedance is already rising (due to inductance) in at least the upper part of its working range. Thus atweeter
having ameasured impedance of 15 ohms at 400 c/s may be well over
20 ohms at 15 Kc/s. By " rematching" it may be only 10-12 ohms at
400 cis (where it is not in use by virtue of the crossover unit) and rise
to about 15 ohms in its working range.
The proof of the pudding is in the eating and, on test by comparison
with an earlier version, it most certainly does work. It has not lost any
of its original smoothness and sweetness. If anything, there is aslight
improvement. The increased sensitivity will be very welcome for
several reasons.

Technical Editor: R. E. COOKE, B.Sc. ( Eng.)
PRICE 10s. 6d. ( IIs. 6d. post paid)

An undesirable tendency
Published on 15th December 1959, nearly 6,700 copies had

While on the subject of loudspeaker impedance, the writer feels he
should comment on an undesirable design tendency fortunately not
seen at its worst in this country.
Very high frequencies are not easy to produce, and very low ones
even more difficult, especially with a small cabinet. There are two
ways of getting a flat response. One is to endeavour to raise the
efficiency in the naturally difficult ranges to that of the naturally easy
ranges where it is already high. Very commendable, very costly, but
very lovely if done really well. The other way is to pull down the
efficiency of the " easy " parts to that at the " difficult " frequencies.
Perfectly legitimate, not as easy as it sounds, and probably just as nice
to listen to. " Probably" because it is acheaper way and usually gets
compromised to cheapen it still further. There is no fundamental
reason, however, why it cannot be absolutely first rate if done really
well.
This second method then produces a less efficient system, i.e. less
volume of sound for a given input power. This, of course, tends to
show up badly in a switchover comparison against something that
could be horrible but more efficient and hence more striking by virtue
of the greater volume of sound. Some demonstration systems have
countered this with pre-set volumecontrols or more elaborate attenuators
in the speaker leads, so that all loudspeakers on show sound as loud
as each other. This is a bad way to do it as an attenuator between
amplifier and speaker largely isolates the loudspeaker from the electrical
damping that the low output impedance of the amplifier provides.
This may well make a very expensive (and good) loudspeaker
system, using big magnets and all that, sound inferior to acheap one
with a wooden magnet that couldn't benefit from amplifier damping
anyway. Amplifier damping affects the bass generally more than higher
frequencies, but very high efficiency types do show measurable amplifier
damping even at high frequencies. (Voigt's units used to.)
Worse than this, and to offset the low efficiency and risk of adverse
comparison, some manufacturers drop their speaker impedance say,
to 7ohms and still call it 15 ohms (or 16 ohms). On anormal feedback
amplifier it may sound as loud as amore efficient truly 15-ohm speaker.
Output power is restricted and distortion increased though neither may
be obvious at normal domestic levels with a largish amplifier. Taken
much farther than that—some are 4ohms and still called 16 ohms (or
imply that they are suitable for running from a 16-ohm output)—the
mismatch could well produce noticeable deterioration of quality on
all but the largest amplifiers. This may help explain the taste for
upwards of 25 watts output ( 50 watts peak) for domestic use in some
places!
One may argue that such a speaker is only 4 ohms impedance at
400 cis and above 4ohms at all other frequencies, and the same goes
for areal 15 ohms. That does not demolish the original argument in
the least. An amplifier intended to be used with a 15-ohm load will
give its rated performance only with that load. Lower loads we have
already covered. With higher loads distortion is not likely to increase
much, it is more likely to fall. Also with higher value loads most
amplifiers will still deliver almost full power, though a somewhat
increased input will be needed.
We have got used to a 15-ohm loudspeaker being around 15 ohms
its lowest impedance, at about 400 c/s. Let us be honest and call the
other a4-ohm speaker. Better make it 15 ohms and warn the customer
that it will need afew more watts than usual to drive it. We shall all
know where we are then.
R. L. W.

been sold and despatched by the middle of February 1960.
Here are afew reactions . . .
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EQUIPMENT REVIEWED—( continued)

THE
FERROGRAPH
IS RECORDER
AND
STERE-AD
UNIT

• Manufacturers' Specification: 2 speeds 31 and 71 i/s ( 3 S/N)
or 71 and 15 i/s ( 3 S/H) all -± 2%. Wow and flutter 0.2% at
i/s. Rewind time approx. Imin. ( 1,750ft. of tape). Frequency
response: 50 - 6,000 c/s ± 3 dB at 3j- i/s; 50 - 10,000 ± 2 dB and
40 - 12,000 c/s ± 3 dB at 7i Vs; 40 - 15,000 c/s ± 2 dB at 15 i/s.
Input levels for full depth recording Input I : Min. signal 0.003V
peak, Imegohm impedance and Input 2: 0.1V peak, 0.1 megohm
impedance.
Output socket (3S and stere-ad), 21 watts into 15
ohms on each channel, alternative high impedance output 0.1
megohms 0.65V. 3S only 0.1 megohms, 0.75V. Signal to Noise
ratio: in the range 200 - 12,000 c/s better than 50 dB. Unweighted,
including hum, 45 dB. Working voltages 200/250V A.C. 50 c/s
or 110/130V A.C. 60 c/s ( 50 c/s to order). Consumption 3S 110
watts. Dimensions 3S 18f in. x 171in. x 91in. Stere-ad 17f in. x
71in. x 5Iin. Weight, 351 lb. Stere-ad 121 lb. Prices, 3 S/N
£93 9s.; 3 S/H £ 100 16s.; Stere-ad unit £31 10s. Manufactured
by The British Ferrograph Recorder Co., ltd., 131 Sloane Street,
London, S.W.1.
Model 3S Ferrograph machine is the latest of a long line of
THE
highly successful tape recorders, and it is a tribute to the basic
soundness of the original design that the 3S series differs in only minor
respects from the Ferrographs of ten years ago. The 3S machines
include such modifications as are necessary to allow both monaural
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This may appear unnecessarily complicated at first sight, but it
has the considerable advantage of allowing a single ganged volume
control to be provided for both amplifiers. A separate " balance "
control and two tone controls are also included, all these extra
electronics being built into the Stere-ad unit powered through an
octal socket on the back of the 3S machine. Adding the unit is
simplicity itself for it is just hooked over the back hinges normally
provided for the top cover and in this position it presents the extra
control knobs at a very convenient angle at the back of the deck.
Interconnections are provided by two polarised plugs for the head
leads and a multicore cable which carries the HT and LT supplies
and the high level signal from the second pre-amp output.
Apart from the internal wiring modifications necessary for
replaying stereo tapes, the 3S machines differ from the older 3N
models in having clock type footage counters, tape guides adjustable
in height and the rigid capstan support introduced into the recent
models of the 3N series. A change in the colour of the case and
trimmings has greatly improved the appearance.
The basic Ferrograph is so well known that it requires only a brief
recapitulation of its features. A single knob gives choice of" Record
"Rewind ", " Wind" and " Replay ", the control making all the
electrical and mechanical changes necessary for each function. In
consequence it is a little heavy in operation and might be improved
by an increase in knob diameter or possibly by a change in shape.
Bass and top cut controls are provided, in circuit on replay only as
they should be. The signal level on " record " is indicated by a large
panel meter and the front panel is balanced about the meter by a
volume control knob and an octal socket and plug, disguised as a
control knob. This socket provides HT and LT power for any external
unit if required. Three PO type jack sockets mounted on the front
panel accept low and high level input signals and allow an external
15 ohm speaker to be used when the best possible performance is
required.
The machine was objectively tested at both the available speeds,
nin. and 741n./sec for use in the normal way and in conjunction with
the Stere-ad unit as astereo reproducer. Unfortunately the particular
machine sent for review was intended for the American market and in
consequence was equalised to the N.A.R.T.B. standards and not to
the C.C.I.R. standards current in Europe. This has little effect on
the combined record and replay performance but it makes tapes
recorded to C.C.I.R. sound a little short of " top ".
Record and Replay Response
As fig. la shows, the response when recording and replaying tapes
at 7fin./sec is substantially flat to 10 Kc/s when the tone controls are
in their " max " position. Fig. lb indicates the performance with the
controls in the " min " position from which it will be appreciated that
they give top and bass cut only.
At the lower tape speed of nin./sec the combined record and replay

YOU NEED
OUR

and stereo tapes to be replayed, though a stereo replay requires the
hooking up ( quite literally) of aStere-ad unit. Without this additional
item the facilities are the same as the standard 3A and 66 machines,
single channel record and playback.
Replaying stereo tapes requires the addition of a twin track replay
head and on the 3S machine this has been added immediately to the
left of the tape capstan being preceded in the tape run by acombined
record/replay head for single track use and the normal erase head.
The four leads from the twin track head are taken out to two polarised
plugs on the back of the machine. A second amplifier channel is
needed for replaying stereo tapes and this has been provided in rather
an unusual way. The two signals from the twin track head are taken
through two pre-amps in the separate Stere-ad unit, one of the signals
then being handled by the power amplifier in the Stere-ad unit, while
the other signal is passed back into the 3S machine and handled by
the standard amplifier.
Considerable Advantage
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response is shown in fig. 2 from which it will be seen to be flat to at
least 6 Kc/s. This is agood performance though it may not measure
up to the advertising claims made for many cheaper machines. It is
always easy for the Publicity Dept. to improve the performance of a
machine.
Replay Response
When replaying commercial tapes recorder to the C.C.I.R. standards
(for a tape speed of nin./sec) the response obtained is shown in fig. 3
but the response to an N.A.R.T.B. tape is substantially flat to at
least 10 Kc/s.
Signal/Noise Ratio
At a tape speed of 74in./sec the unweighted signal/noise ratio was
47 dB, the weighted figure being 60 dB. At atape speed of 31 1n./sec
he signal/noise ratio was only about 1dB lower. The figures quo:ed
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are the ratio of the signal ( 1Kc/s) recorded at max level as indicated
by the panel meter, to the noise obtained when replaying aclean tape.
This performance is above average for a domestic tape recorder.
Wow and Flutter
Recording and replaying atape gave the following values:
At 741n./sec 0.24%
At 3tinisec 0.32%
When replaying commercial tapes the figures obtained are lower,
for the recorded flutter is then a good deal less. Using a test tape
recorded on an EMI. BTR2 studio machine, the total wow and flutter
was found to be 0.2% ( 7¡in./sec). At both speeds, the flutter content
in the totals was found to be on the high side.
The stereo performance was checked by running a standard full
width test tape, balancing the outputs at 1Kc/s and then plotting the
difference in output between the two channels. In itself this is only a
rough indication of the possible stereo performance, any final assessment must be subjective. The test results are shown in fig. 4.
General Comment:—On this particular machine there was some
evidence that the final factory inspection had been alittle hurried. It
was difficult to insert the tape without getting it foul of one of the felt
pressure pads. This prevented the tape being driven by the capstan,
a situation that was also indicated by the " start" lever failing to
hold in. The braking system also failed to bring one or other of the
reels to astop without over-running either on " Wind " or" Rewind ".
As noted earlier the flutter content in the total wow and flutter was
rather high leading to a lack of " clean-ness" particularly on high
frequency notes.
The overall performance was good and the Stere-ad unit proved
to be an easy, practical and convenient way of adding stereo facilities
to a standard machine. As the machine under review was equalised
for American N.A.R.T.B. recordings, British tapes appeared to be
lacking in top response and this made it difficult to compare the stereo
performance with that of previous machines for all the American
tapes that Ihave heard, suffer from a marked " hole- in- the- middle "
effect. Bearing this in mind, Iwould place the Ferrograph on my short
list of the " Top Three" machines available in England from the
viewpoint of stereo performance.
J.M.
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DECCA
MARK II
PICKUP & ARM

DEMONSTRATION AND USED EQUIPMENT
AT GREATLY REDUCED PRICES
Quad 11 Amplifier and Control Unit ...

E31

Connoisseur HQ 20 Amp. and Control Unit ...

E.38

Audiomaster 20 watt Amp and Control Unit

£47

Shirley 20 watt Amp. and Control Unit

£45

Acoustical Corner Ribbon Speaker ...

£55

Truvox RI ITape Recorder •••

£48

Reflectograph

RRIO2

Tape

Recorder

(3

variable speeds)

Manufacturer's Specification: Output: 1.2 mV/cm/sec per channel.
Suitable for. an amplifier system with sensitivity of 5mV. Impedance:
3,000 ohms at 400 c/s.
Recommended termination: 50,000 ohms.
Diamond stylus radius: 0-0005 in. to 0-0006 in. Tip mass: Less than
Imilligramme. Compliance: Lateral — 10 x 10 -ecm/dyne.
Vertical — 2 x 10 -6 cm/dyne.
Frequency response: Proportional to
recorded velocity. ± 1dB from 40 to 16,000 c/s. Crosstalk: Better
than — 20 dB at 1,000 cis — 15 dB at 50 c/s and 12,000 c/s.
Recommended playing weight: 3.5 grammes.
The price of the complete arm is £ 36 15s., tax paid. The head
only, £ 16 16s., the arm £ 19 19s., both tax paid.—Manufacturers: Decca
Radio & Television, Ingate Place, Queenstown Road, London, S.W.8.
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Spectone Tape Reproducer

£93
£45

All carry our own 6 months guarantee.
TT is four years to the month since Ireviewed the first Decca FFSS
Stereo Pickup. Regarding this pickup, Iquote from my summary: " It is in the highest grade, both for professional and domestic
requirements, both as a stereo and lateral cartridge. We unhesitatingly recommend it for use in the above categories." During
the past four years my laboratory has been testing pickups (during
development and production control) at a rate of 50 per week,
making a total of nearly 10,000 measurements on 83 different types
of pickups, and even today we put the Mark I cartridge in the
first four.
During these past four years, tremendous strides have been made
in all facets of the art, particularly in evaluation of pickup and
record characteristics, and we now have tools, in the form of extended frequency range records including vertical modulation, and
more sensitive dynamic measuring equipment, which enable the
constants of the pickups to be evaluated more accurately.
Be that
as it may, the testing of a pickup cartridge today cannot, per se, be
a test on a cartridge only; it must be a test on the system. The
physical constants of the record material, the geometry of the
groove and, such is the consistency of present-day pickups, the
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The response curves of the Decca Mark II pickup from both
channels.
Measurements were taken with EMI Test Disc TCS
101. Load 1Mlohm.
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accuracy of the recorded trace from the pressing ( as distinct from
the accuracy of recording the master) all enter into the final evaluation.
Additionally, the human factor is also important, and we
find that no two operators, no matter how skilled, give exactly the
same test figures on the same cartridge.
According to one's personal attitude to the apparatus under test,
it is almost impossible not to bias the odd half dB in the direction
in which one wants it to go.
For this reason, we have been using
automatic level recorder equipment for measurements, and even
with these refinements we cannot claim accuracies of better than
dB on immediate playback, and better than
1dB over aperiod
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of, say, one week. (And, be it mentioned in parenthesis, test
records of the same type sometimes vary more than that amount.)
Last, but not least, is the difference in performance on the same pickup after atest record has been used, say, 25 times. It is expensive,
but Ihave to " sling " all test records after they have been played
10 times if Iam to be sure of repeatibility within the above- mentioned
limits.
Iam mentioning these points because it is becoming increasingly
difficult for the consumer to know which of a number of differing
reviews on the same product is accurate. And also, as to whether
the manufacturer's specification is in fact being met. With the
above background, let us investigate the Decca Mark 11.
On acursory inspection the head appears to be identical with the
Mark I: measurements show a considerable difference. The
lateral compliance has been increased from 3.5 x 10 -ecm/dyne to a
claimed value of 10 -6 cm/dyne. Our measurements showed a
static compliance within 10% of this claimed figure and a
vertical compliance of rather less than afifth ( 1.8 x 10 -°cm/dyne).
The effective lateral mass of the cartridge has been reduced by
+10

LATERAL RESPONSE

small clearance between the bottom of the pickup and the record
face, it is important that the head of the arm be correctly adjusted,
so that it is parallel to the record surface.
There is a considerable external magnetic field, but as described
later, its effect on playing weight on steel turntable can easily be
accommodated. Some criticism has been levelled at the possibility
of " attracting magnetic dust ", whatever this term may mean. In
four years of operation with the Mark Ihead, and three months
with the present one, the reviewer has had no trouble whatever due
to this apparent defect. In a tool room or model shop, doubtless
the pickup would soon become clogged with iron filings, but Ido
not believe it is normal practice to carry on machining of ferrous
materials in the average domestic living room. Ihave personally
checked with anumber of dealers to ascertain whether any cartridges
have been returned to them because the gap had become clogged
with " magnetic dust ". The answer in every case was negative.
Let us bury this bogey once and for all, now.
Built-in lowering device
The major external difference between the Mark Iand Mark II
pickups is in the arm system. The Mark Iarm was austere and
functional. The Mark II arm has a more pleasing decor and has a
number of very worthwhile features. It has a built-in lowering
device that works, and works well! thus eliminating once and for
all the danger of damaging the pickup or record due to hamfistedness.
The bottom of the pedestal is terminated in a socket, and a substantial 4-pin plug, pair of leads, and standard audio co-axial
connectors are provided; this is in contrast to many arms, in which
aflimsy bit of wire pokes nakedly out of agaping hole in the bottom
of the pedestal. The vertical and latelal bearings are precise, with
no play or undue stiffness. The system is well damped with what
appears to be asilicone grease, and should perform without trouble
for the life time of the pickup.
The counterbalance arrangements call for most comment, and
consist of (
a) amassive cylindrical weight fixed by setscrew for coarse
adjustment; ( b) a knurled disc behind it for fine adjustment; and
(c) asliding weight around the tubular arm for adjusting the playing
weight. Modus operandi is simple: with the sliding weight on the
rear indication ring; the fine adjustment is set until the pickup is
balanced laterally; the tone arm has a number of concentric rings
(at half-gramme intervals) and in order to obtain the required playing
weight all that is necessary is to push the weight till it coincides with
the appropriate ring. At first Iwas inclined to query the necessity
for these refinements, especially as the Decca Company do not at
this stage intend to issue a shell with the arm for use with other
makes of cartridges, but in the three months that Ihave been playing
with this unit its advantages have become apparent. Although the
pickup is designed for use at a playing weight of 3} grammes,
reducing the playing weight to 1} grammes increases the crosstalk
by only adB or so, and Ihave had no difficulty whatever in playing
solo pianos, quintets, etc., at 1} to 2 grammes, although with the
heavy Wagner operatic records 3} grammes were needed to ensure
an adequate nu gin of safety.
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Measurements taken from EMI test records TCS 104
(lateral) and TCS 105 (
vertical).
approximately 30%, bringing the lateral resonance to 28 Kc/s.
The vertical resonance occurs at 14 Kc/s, and a torsional resonance
occurs at 18.7 Kc/s. The improvement in the mechanical constants
of the armature is shown by the improved frequency response on
both the lateral and 45 ° response curves and, over the major portion
of the frequency response, the crosstalk is greater than 20 dB.
The relatively low vertical compliance results in the tow frequency
vertical resonance occurring (on my sample) at 22 c/s, and this does
increase the measured crosstalk considerably at the low frequency
end, although in practical politics high crosstalk value below 100 c/s
in average living rooms does not appear to be important. Lateral
resonance was.9 c/s. The" Q ", in each case, being about 3.
Complete absence of crosstalk

Another advantage

Frequency response and crosstalk, important as they are, are only
part of the story. There are no discontinuities or sharp peaks in
either wanted or unwanted channels, and the distressing distortion
noticed on some pickups, due to a sharp rise in crosstalk in the
4 to 10 Kc/s region, in which harmonic distortion of the wanted
channel appears multiplied by the slope of the crosstalk in the
unwanted channel, is completely absent with this cartridge.
Ihave recently had criticism from an American source on distortion in the 8 to 10 Kc/s region produced by the Mark II pickup.
On my tests Icould not confirm his findings, but on later tests I
found that on some American test discs, the distortion was in fact
there. Later checks showed that the distortion was due to the
geometry of the test record and not inherent in the cartridge design.
We have not yet had through our hands acartridge with a lower
inherent distortion, and this contributes in no small manner to the
very pleasing overall performance of the pickup. The beauty of the
lateral/hill-and-dale summation type is the ease with which equality
of sensitivity from both channels can be obtained, and this is well
shown in the response curves.
The stylus, which is diamond, has a radius of 0-0106 in.
±0.00005 in., is well polished, and set truly vertical. Because of the
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The other advantage was found when using the system on asteel
turntable. The manufacturers specifically suggest that a pad of
in. be placed between the steel turntable and the record. 1found,
however, that Icould adjust the playing weight without any difficulty
or need for an external weighing device by following the system
outlined above, though the magnetic force had an attraction equivalent
to 3grammes.
The finish is in the superb style we expect from instrument makers,
and the pack and presentation leave nothing to be desired.
We started this review with a discussion on measurements, and
whilst measurements are very necessary, with few exceptions gramophone pickups are bought in order to reproduce music. The
Mark H Stereo pickup performs its allotted task in an exemplary
manner. We can find no fault with the pickup. It more than
meets the manufacturer's specification; it is kind to records and it
is acartridge Iam well content to live with.
Stanley Kelly.
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AUDIO
RESEARCH
SP-8preamp
Martin Colloms

A

UDIO RESEARCH CORPORATION of Minneapolis, Minnesota
USA, have long been involved at the highest quality end of the
audio equipment market, from their legendary 0150 valve power
amplifier, through anumber of highly respected preamplifiers, to the
Magneplanar large area magnetically driven film diaphragm
loudspeakers. Without exception, all their products have been very
costly, and the subject of this review, the SP-8 ( revised model)
preamplifier, is no exception at some £ 1,400. So far in these pages
only the Esprit 900 has cost more.
Both transistor and valve ( tube) designs are produced, but it is fair to
say that the Audio Research valve units have had the greatest impact.
Only recently available in the UK from Absolute Sounds, the SP-8has
already provoked some rumours concerning its remarkable sound
quality. Your ever sceptical reviewer was keen to put it to the test.
This large, conventionally styled, but imposing unit comes in
chassis/rack mounting form with perforated ventilation covers above
and below. The casing is black, while the front is brushed aluminium in
silver grey.
The front panel covers the following main controls: an uncalibrated
volume control; balance; astereo/mono mode selector; and an input
selector — phono ( m- m), tape, tuner, aux 1, and aux 2. Subsidiary
toggle switches located below these cover: power ' on'; output
muting; and source/tape monitor. Rear panel signal sockets are
exclusively nickel plated phonos. The facilities are straight forward, no
tone controls or filters of any kind are provided, and the pickup input is
afairly sensitive moving- magnet type for which it had been suggested
that some of the higher output moving-coil cartridges were suited.
(See listening tests.)
Audio Research recommend fuses in the speaker lines to protect
against low frequency surges emanating from the preamplifier when
switches are operated, and Ican confirm that the SP- 8can be most
unkind to speakers on switching transients. At one stage I
was regularly
blowing 7amp fuses in the A&R SA200 power amplifier while driving
ESL 63s. Iwas also disturbed to find what I
would regard excessive
mechanical hum from the SP-8power transformer. When listening
late in the evening at lower sound levels, the unit, located about 2
metres from my right ear, was asignificant aural disturbance. Iwould
expect better at this price and assume that either it is asample fault or
Audio Research will quickly solve this problem. What is the point of a
good signal/noise ratio and low hum design if the box itself proves to
be the limiting factor? ( This hum did vary from one location to
anothe?, which would suggest that the transformer is too sensitive to
the effects of impure mains waveform — Ed.)

for their high audio quality ( see Moncrieff, IAR). An optocoupled light
sensitive resistor appears as anon-moving contact muting element in
series with the output, this actuated via the power supply.
A surprising feature of the design, which perhaps betrays the SP-8's
origins, is the incorporation of both stereo channels in each valve of
every audio stage. For example, the line output double triode has left
signal in one triode element and right in the other. Inevitably with
some shared connections, this is hardly the way Iwould have
expected the designer to maximise channel separation ( see test
results):
Separate regulated supplies are provided for the equaliser and line
stages but these are also shared between the channels. DC powers the
heaters of the input valves in both equaliser and line stages to reduce
induced hum.
Close tolerance components are employed to provide aspecified
±0.25dB RIAA response, 30Hz to 40kHz. The line amplifier has a
phenomenal bandwidth for atube design, better than 1Hz to 100kHz
(-3dB), this explaining why subsonic switching surge problems were
experienced when failing to use the manual output mute correctly.
The SP-8is arelatively high gain device, since amodest 2mV
magnetic cartridge input will raise 2volts at the output, more than
enough for most power amplifiers. A small modification halves the
gain, providing a1volt output if required.

Sound quality
Auditioning the SP-8proved to be amemorable and pleasurable
experience, though not without its frustrations. Taking sound
quality alone, it undeniably helped to produce some of the most
natural and musical reproduction that Ihave ever heard from my
system.
•The results were beguiling in an unexpected way. Just as the Quad
ESL-63 speaker allows one largely to forget the imperfect mechanics
of sound reproduction, so the SP-8séems to show just how
mechanical many other preamps sound. The difference was
surprisingly great, and undeniably worthwhile to an enthusiast, and,
as with all great equipment, one tended to lean back and just enjoy the
music — it was hard to analyse critically exactly how and why it did
what it did.
Imust admit to viewing certain rumours concerning this preamp's
ability to show an improvement over competing product via its line or
auxiliary input, fed with signals from tuner, tape or digital sources
with some scepticism. However, the results confounded my doubts,
as all these sources really did sound better via the SP-8than before.
This was particularly apparent on Compact Disc and PCM-F1
transcribed digital material, where somehow the dynamics and clarity
were more faithfully reproduced. It sounded more open, more alive
and demonstrated clearer stereo, asweeter and more natural
midband, plus cleaner bass. For example, the Dire Straits ' Love Over
Gold' ( digital transcription on PCM-F1) sounded at its best, with
reduced hardness on the 'Telegraph Road' track, as compared with
previous playings, and digital master program from Tony Faulkner's
personal library was likewise reproduced very well.
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Design
Using special quality ECC-83 double triode valves in the input stages
and ECC-88 UHF double triodes for the output stages, the SP-8
employes atotal of six valves ( excluding the stabilised power supply
where another two are consumed). The unit uses abasic three valve
feedback amplifier circuit in the two main portions — disc
input/equaliser and the line/output amplifier.
Conventional double- pole RIAA feedback equalisation is used for
disc, DC-coupled. These two amplifier gain blocks do not employ the
usual cathode resistor bypass capacitors, so each valve has
considerable local negative feedback. Only one coupling capacitor is
oresent between the cartridge and the output cathode, this avery
nigh quality (Wondercap) component. Despite the small magnitude of
the input signals concerned, supply voltages of 380 volts are used,
endowing the unit with exceptional linearity, dynamic range, and
overload headroom. Following the input selector ( no buffering), the
signal is fed to a100k- ohm balance control, normally set to alow pass
resistance value, followed by the 100k-ohm volume control. Metal
film, 2dB step, segmented tracks of close precision are used on the
control. DC-coupled, the signal enters the second amplifier stage, this
the same as the first but for its lower gain and linear, wide-band
response. The output is AC-coupled by more of the special
Wondercaps, these large components selected at great cost specifically
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Turning to the disc input, amoving- magnet facility, our problems
began. Leaving these aside for the moment the sound was excellent.
The SP-8has the ability to provide more musical detail with less
aggression, the latter the kind of hard-to-pin-down spurious effects
which produce listening fatigue and suggest turning down the
volume. Within limits, of course, the louder the better was the case for
the SP-8.
Though anumber of costly preamplifiers have been examined
recently none has given the extraordinarily well balanced midrange
of the SP-8. It conveyed roundness, tonal accuracy, perspective, and
detail, together with acoherent integration of low and high frequency
ranges. The bass was deep and taut, while the treble was lively and
sparkling with detail, yet apparently devoid of grain or harshness.
Our problems concerned compatibility and system matching with
higher output moving-coil cartridges, notably the Koetsus. In this
form, the gain via the line sockets was rather high, while via pickup it
was just sufficient for full power from power amps of 0.5 to 1.0V
sensitivity. Nominally, no headamp is required — or so the story goes.
On average pressings the background noise due to the SP-8was
satisfactory at decently high volume settings, sounding somewhat
less than the disc surfaces. However, on top quality pressings —
direct-cut and certain others — the ARC noise contribution
significantly exceeded that of the disc. This unsatisfactory condition
existed with the Koetsu Black and was worse with the Asak and other
lower output designs. Absolute Sounds kindly supplied ahigh quality
step-up transformer matched to the Koetsu; unfortunately it had such
ahigh ratio that Ifound the maximum volume setting appeared only a
few notches above zero on the volume control. Moreover, though very
quiet in noise terms, the sound then was significantly brighter and
harder, and had definitely deteriorated.
Incidentally the large supply transformer of the SP-8throws quite a
hum field. Placing it on the right hand side of aLinn and adjacent to it
induced intolerable hum in the cartridge, but on the other side the Unn
motor put some hum in the ARC input stage. System layout is
therefore quite critical.
Only 10-15dB, rather than the usual 30dB or so of gain step-up, is
required to bring the Koetsu output happily above the SP-8input
noise, and the line stage can then be internally adjusted to anormal
gain level. Such alow ratio step-up transformer could sound much
better than the high ratio types and thus not compromise the SP-8. Mr,
Sugano of Koetsu is said to be working on such atransformer at
present, but it will not be available until ( hopefully) mid 1983. In the
meanwhile, Audiophile Products' 100 ohm' MC5-4 transformer
I
made by Kiseki) was tried, with the preamp at normal or low gain.
Here the results were fine, with adecent signal margin over input
noise providing silent backgrounds, and sensible gain settings. In this
context the-100 ohm label on the transformer should not be taken as
amismatch with the 5.3 ohm Koetsu winding, since here we are more
concerned with ratios rather than impedances. The quality of the SP-8
was equally apparent in the two systems we experimented with, both,
as it happened, using the A&R SA200 power amplifier, the latter aunit
which is continuing to grow on me. The more cost conscious system
;omprised: Celestion SL6s on Celestion sand- filled damped stands;
Ortofon MCA- 10 headamp; Dynavector Karat 23R cartridge; Linn LVX
tonearm on aLinn LP12VN; with the ARC SP-8and the A&R SA200, at
atotal of around £2,500. The more expensive system consisted of:
Quad ESL-63 and stands; Audiophile Products transformer ( MCT3 or
4); Koetsu Black cartridge; Linn LP12VN; Alphason HR100 tonearm;
plus the ARC SP-8/A8tR SA200 combination again, this retailing at a
little under the £5,000 mark.
In both arrangements, the SP-8was heard to have asignificant
effect on sound quality. A more costly power amplifier could be added
;o the expensive system, but in my view one would have to pay
several times the price of the SA200 to obtain aworthwhile increment
in performance.
It should, however, perhaps be said that in an ideal world the SP-8
noise would be 6dB lower and the line input sensitivities attenuated by
10dB, allowing proper matching and also making astep-up
redundant; we can but hope!
Lab results
The frequency responses were probably the most significant feature
tf the SP-8. RIAA disc equalisation on both channels met tight ± 0.1dB
; ; mits from 30Hz to 20kHz. Equalised roll-off continued correctly to
beyond 80kHz. Via auxiliary, the response met + 0, - 0.07dB limits
from 20Hz to 20kHz, the - 3dB points below 1Hz and 170kHz. Overall, the
unit has very flat audio band responses.
Dynamic range was also exceptional, with 44dB overload margins
(111F) on pickup and amaximum output of 57 volts. Conversely, the
noise levels, even with the selected valves, were unexceptional: 70dB
weighted signal/noise ratio with the generous 5mV IHF reference
level is below average. With hum included, the result was just 60dB,
this arather marginal result. With careful positioning it is possible that

this latter figure could be improved somewhat. The auxiliary
signal/noise ratio was 76dB, weighted, with a500mV reference input.
This is somewhat worrying since even acassette deck ( Dolby-CI can
match this standard, and aCD player of moderate output level would
have its 90dB-plus signal/noise ratio compromised. It is fortunate that
the SP-8input overload margins are so great, allowing it to be driven
hard, helping to overcome noise.
Via aux, the distortion was negligible, better then - 90dB typically.
Via disc, - 70dB was normal ( 0.03%) deteriorating to amodest - 45dB
(0.6%) at 20kHz. Compared with disc distortion, this is probably not
significant, but was higher than Ishould like to see. Disc input
ARC SP-8lab results

Crosstalk ( dB)

20Hz
-87d8

pu
Aux
pu

> - 60
-74
-80

2kHz
-93dB
> - 70
-55
> - 70

200-1,
-90d8
-45.
-36
-43

Intermodulation 19/20kHz ( 0.2mV peak input, 0.5V out lin m input)
-65dB
Pickup Overload RIAA wtd IHF ( dB) ( input ref 5nW 1kHz)
level
50mV
800mV
«
margin ( IHF)
40dB
44dB
S/N Ratio ( dB) CCIR ARM wtd. ref IHF

8V
43tIB

aux

76dB, inc hum 67d8
PU
70 dB, Inc hum 60‘.18
pu 30Hz to 20kHz ± 0.1dB; rolls-offs < 10Hz, > 40kHz
aux > 20Hz to 20kHz - 0.07d13; roll-offs < 1Hz, > 170kHz - 3dB
pu 49k
C • , aux 50k-ohms

Frequency response
Input Impedance

Sensitivity for IHF output
pu 0.2mV, aux 29mV
for rated 2V out
pu 1.5mV, aux 120mV
(-6dB or - 2adjustment internally)
Output impedance
DC offset at output

500 ohms main, 1k-ohm tape
none

Channel Balance
better than
0.05dB
Maximum Output ( at 20kHz for 0.1% THD 100k load) 57 volts
Price ( inc VAT)

£ 1400

Manufacturer/Distributor Absolute Sounds.
42 Parkside, London SW19
•Iat 200mV input distortion was - 52dB
• • Imay be adjusted with extra components, 40PF minimum to any value

distortion was somewhat variable with level, suggesting asmall ' kink'
in the transfer characteristic. At a12dB higher input level, at 20kHz the
distortion improved by 7dB.
Unusually the separation was worse via auxiliary ( wiring
problems?) than disc, with asatisfactory 43dB result for the latter at
20kHz, but only 36dB on auxiliary. Even at 2kHz the auxiliary input
separation was abarely satisfactory 55dB. Disc achieved 70dB at this
point.
Via disc the intermodulation at high frequencies was - 65dB, rather
better than the harmonic distortion figures would suggest, despite a
healthy 0.2V peak test input signal.
Sensitivities are high; 0.2mV IHF disc and 29mV aux, can be reduced
to 0.4mV and 60mV with extra resistors fitted, and in addition, when
scaled to anormal 1volt output, we reach 0.8mV, 120mV. Disc
sensitivity is still very high with anormal 2-4mV output cartridge
forcing the volume control to excessively low settings.
Conclusion
Here we have an extraordinary product, one which, when carefully
matched into asystem, can give superlative subjective results, and yet
which demonstrates significant design weaknesses reflected in some
of the lab test results. The design really could be improved in the
following areas — high frequency crosstalk, sensitivity matching,
muting, noise, and mechanical and electrical hum. If this were done
without prejudice to the other positive factors, one wonders how
much better this product could sound.
With mixed feelings over the SP-8, Ifeel Imust recommend it on
sound quality grounds, but suggest that it is properly investigated in
terms of system matching prior to ¡purchase.
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GARRARD 401

TURNTABLE

A the house of Garrard.

T long last we are able to welcome anew transcription motor from
Examination shows the design to be based
on the old 301 which has given many people years of faithful service.
In fact, it is even more closely related, as the 401 turntable will drop
on to the old 301 spindle and run just as true. This is agood thing, as
there is no point in altering a good design extensively unless there is
some real advantage in doing so. The serious customer who will buy
a301 or a401, does so because he knows or believes it will do his job
to his satisfaction for a long time. He does not need some startling
innovation to tempt him into buying one. As the art of high fidelity
progresses, he will need and expect slightly better equipment. He also
will require the new equipment to look the part, but will not expect
nowadays to have to make any excuses for it to his less technically
minded friends.
The driving motor appears to be much the same—of generous size,
4-pole (hence approximately 1,500 r.p.m.), shrouded by a thick castiron case to reduce external magnetic field, and suspended by six
springs, damped as before by ashort length of rubber tube slipped over
their centre portions. As before, asub-frame, isolated from the main
die-cast base-plate, carries all this and the speed changing mechanism.
Fine speed control is again by eddy-current braking.
Above deck a completely new and neat layout is seen. The three
controls are grouped together near the left-hand front edge. The knobs
are mechanically far more robust than those on the 301, nice to handle,
and neat withall. The new deck can be fitted into a301 panel cut-out by
removing a few more bits of wood. In fact, the two rear screws will
drop into the original 301 holes!
Under the deck there are afew changes to fit the new control layout
and a few metal bushes are replaced by nylon. All the little detailed
refinements that made the 301 so very good appear to have been
retained, so that the 401 is every bit as quiet mechanically.
Close examination of the die-cast base-plate shows amuch smaller
aperture for the motor. This has obviously been done to increase
magnetic shielding of the driving motor. Any thick layer of metal,
magnetic or not, will resist penetration by an alternating magnetic
field, by virtue of induced eddy-currents. The heavy turntable itself
forms an excellent screen for the pickup over most of its path, but
there is usually an area of stronger field just by the outer edge.
There is one completely new feature, that is the provision of aneon
lamp to illuminate the stroboscopic engraving on the periphery of the
turntable. This is a welcome addition, as the pattern is seen more
clearly when illuminated thus, as the light is not continuous, but consists of ahundred separate flashes per second (on this side of the world).
This neon is also bright enough to operate satisfactorily in daylight on
the lowest stroboscopic band, 33¡ rpm. To view some others in daylight, close shading with the hand is necessary. Incidentally, the
stroboscopic turntable has aslightly lower mass and inertia than the
original plain one. It hasn't, however, lost enough to matter.
Further examination, when running, showed one very big improvement on the 301—(magnetic) hum trouble should be non-existent.
In addition to the modified chassis already mentioned, inspection
with asearch-coil showed ameasured hum reduction, over the whole
area where a pickup would move, of over 20 dB ( 10 : I reduction).
This should satisfy all known present requirements and future ones
as well.
The comparison was made with the reviewer's own seven-year-old
model 301. This machine was bought from amanufacturer's surplus
stock, so there was no chance of it being a specially hand-picked
sample. The hum level, however, has never been an embarrassment,
even with a Decca pickup, which is somewhat more sensitive than
most to external hum fields. Subjective assessment and actual searchcoil measurement showed the hum from the 301 (over the PU area)
to be about the same as that from a pair of good power amplifiers
placed about 18-20 in. below the turntable. The power amplifiers
concerned are fairly restrained as far as external magnetic fields are
concerned.

MANUFACTURER'S
SPECIFICATION.
Transcription
three- speed
motor/turntable unit. Speeds: 78, 45 and 33+ r.p.m. Fine speed control:
±4cy„ by means of eddy-current braking. Strobe: Markings on edge of turntable Illuminated by neon lamp. Playing mat: Fine grooved mat of conducting material to minimise static trouble. Power needed: 200/250 V AC 50 c/s.
Price: £32 10s. Manufacturer: Garrard Engineering Ltd., Swindon,
Wiltshire.

Not everyone has been satisfied with the 301 on this score. The
writer has on occasion experienced more hum than he gets from his
own machine, though he strongly suspects that many of the reported
troubles are due to other things, such as nearby power amplifiers.
Anyway, the new 401 should satisfy everybody on this score, and
future magnetic hum complaints will probably be directed against
amplifier manufacturers. Cabinet designers, too, should take note!
On general mechanical behaviour, wow and flutter, rumble, etc. the
401 was above reproach. The only noticeable noise heard with ear
pressed to the base plate was traced to the idler. Inspection showed a
lop-sided flat ground or filed on the bottom radiused end of its spindle.
This operates as alow-friction thrust-bearing and sits on asteel plate.
Black mark for the inspection department, though it must be admitted
its effect on performance was not serious. It will, however, wear
more rapidly and rather defeats the object of that bit of the design.
A second feature that was somewhat disappointing, though again
by no means spoiling the performance, was the sloppy fit of the main
turntable spindle. At the outer edge of the turntable arock of 3thou.
was measured, whilst the seven-year-old 301 still measures half athou.
Not really good enough, as it could lead to rumble in some circumstances. Otherwise bearing finish seems to be good, as shown by a
tilt test.
A third feature that calls for comment is the speed constancy with
mains voltage variation. While running for an hour or so at 78 rpm
to settle the machine down before testing, it was noticed the speed kept
varying very slightly. The cause became very clear when the standard
tests were performed. The motor speed varies considerably with
fluctuations in mains voltage. A 20 V change from astandard 240 V
produced speed variations of + 1.48% and - 1.83%. The same
changes on the old model 301 produced variations of only + 0:03%
and - 004 %, somewhat less than the review 301 machine, + 0-06%
and - 0085% (
Hi Fi News, Oct. 1958). While this speed variation
will not affect most domestic users unless they are plagued with very
poor mains voltage regulation, and blessed (?) with absolute pitch, it
may well bar the machine from recording and broadcasting studios
where avery tight control on timing is usually necessary.
It rathers looks as though the designer's efforts at reducing the
external magnetic field of the driving motor, probably by reducing
the working flux density, have been carried too far and spoilt the
excellent speed/voltage characteristics of the earlier machines. They
were almost as good as synchronous motors.
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To sum up, then, the 401 is abasically good and well-proved design,
but is at present suffering from a few minor ailments and possibly
one more serious one. Maybe it is not a good thing for a small firm
producing ahighly specialised product to be taken over by avery large
concern—Plessey, in this case. However, Plessey can do better than
this, as they produce many specialised products to far tighter tolerances than the 401 needs, in many of their aircraft products for instance.
Ihope they put this right, and quickly too.
This somewhat harsh judgment is probably prompted by the
reviewer's sense of disappointment after waiting eargerly for two
years or so for this new machine. Comparing its mechanical standards
with half a dozen other good machines, it definitely takes its place
among them and can be recommended for serious use. A slight feeling
of uneasiness remains, however. Already we have to shop outside the
country for the best watches, the best transistors, and now the best
cameras and the best lenses. Must we add transcription turntables to
this growing list ?

Harker & Howarth (Music) Ltd.
of

BOLTON
for all your high fidelity requirements
7 THE ARCADE, BRADSHAWGATE, BOLTON
Tel.: Bolton 26247
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GARRARD 401
TURNTABLE UNIT
(Postscript Review)

N the December 1965 issue of Hi-ft News
there appeared areview of the Garrard 401
anscription motor-turntable unit. As exained in the text, the 401 was the logical
:velopment of the 301, which had made a
>od name for itself during some ten (?) years
continuous pokularity. It was certainly the
:st machine made in this country and was
•obably the best in the whole world at that
ne. The 401 brought the styling up to date,
placed with advantage a few metal parts
ith nylon, and drastically reduced the stray
agnetic field from the driving motor. Otherise it was the same machine, alovely piece of
gineering to contemplate and aperformance
,match its looks.
The 1965 review did however criticise rather
verely one or two points. In order to reduce
estray magnetic field—which did sometimes
nbarrass one or two pickups, the operating
ix density was drastically reduced.
Whilst
:rtainly giving a dramatic fall in measured
ray flux over the earlier Model 301, it did
ave the motor speed rather dependent on
ains voltage. This meant that the usual slight
iriations from moment to moment showed
3 clearly on the stroboscopic pattern on the
iter edge of the turntable—or platter, as our
merican friends call it. While probably only
!' real importance to abroadcast organisation,
was still 'annoying to the serious home user.
he second complaint concerned mechanical
Dish: good enough for the job, but not quite
D to the standards we had become used to in
Le old 301 and in one or two of the best
eerseas ' visitors'.
Quite recently the reviewer had to fit a new
)1 into some school equipment to replace a
olen machine, so he took the opportunity of

-re-examining

HIGHER

it, particularly on the e
-irlier.'
points of criticism. Speed change with mains •
voltage change is much less, and the frequent
two or three volt changes (in most places, even
with apparently steady voltages) hardly shows
on the stroboscope now. Once set, there was
no need at all to touch the fine speed control
again during a whole evening's use. The
measured stray magnetic field is, in fact, a
little more than on the earlier 401, but it is
still half that of the reviewer's own Model 301
and that has never given him trouble, even with
aDecca pickup. The new 401, moreover, runs
with a Decca too and eve no audible hum
under normal listening conditions with avariety
of different individual heads, anywhere over
the working arc.
Mechanically it was superb. The turntable
top surface ran true to within a quarter of a
thousandth of an inch (at 51 in. radius). Even
the mat thickness varied less than athousandth!
The fit of the bearing too was far better, about
a thou of rock, again at 51 in. radius. It ran
silently—inaudible late at night on 331 rpm
even when bolted to its mounting board, which
would act as a soundboard. Vibration, measured close to the pickup pedestal, was less
than half that of the earlier 401, and even that
one failed to produce audible rumble.
In the new 401 packing was a small plastic
phial of lubricating oil. While not needed
immediately—the machine was checked and
found to be well oiled—it did serve as a
reminder that hardly any mechanical device
will operate without periodic lubrication
during its life. Indeed, the reviewer's conscience pricked when he realised his inability
to remember the last time his old faithful
Garrard 301 (now twelve years old!) had been
oiled.
For interest, this was done scientifically.
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The mechanical vibration was measured as it
was, with the special detecting device (movingcoil probe) in the usual place close to the
pickup pedestal, and the output measured on
a sensitive znillivoltmeter. The turntable was
then removed and the following four points
given a small spot of oil: turntatle_eilI_dle,
top and bottom bearings of idler (after removing and cleaning the spindles and holes), top
bearing of the electric motor. The friction
surfaces were checked (for oil) and wiped just
in case. The bottom motor bearing was left
for the time being, as this would have meant
removing the whole machine from the cabinet.
This bearing, however, is not likely to dry out,
having a bottom thrust-pad that tends to
retain oil, and anyway it doesn't carry very
much side-thrust compared with the upper
bearing. The turntable was then replaced and-.
the machine run for a few seconds before
looking at the meter. Yes, a reduction of
something like 25%, about 3dB. Three decibels
does not seem agr4t deal, but at that end of
the frequency range, i.e. very low down, 3dB
makes as much difference as 10 dB does at
higher frequencies, say 2kHz.
Moral, don't forget to give your turntable a
spot of oil from time to time. This seems to
be acommon failing of human beings, be they
technically minded or not—from squeaking
prams and hinges, protesting catches and fasteners, to tape machines that run slow. The
reviewer always carries aLubristyle oiler in his
pocket and can guarantee it will be needed
somewhere or other every single day! Don't
overdo it though, as oil on rubber idlers, belts,
pinchwheels and brakes will play havoc!
To get back to the Garrard 401, it is a
beautiful machine and it is very gratifying to
see it is being made properly.
R. L. West

EQUIPMENT REVIEWED
MANUFACTURER'S SPECIFICATION. Wide- range loudspeakers employing dual-concentric drive units. YORK: Reflex enclosure with dualthroated ports, available for close corner mounting (triangular) or for freestanding use ( rectangular). Drive unit: 12 In. or 15 In. dual-concentric unit.
Frequency range: 35 c/s-20 Kc/s. Size:454 x32 x221In. Price: £66(12 in.);
£75 ( 15 in.). III LZ Mk. 2: Infinite baffle rectangular speaker. Drive unit:
Ill LZ 10 in. dual-concentric unit. Frequency Range: 40 c/s-20 Kc/s. Size:
15 x23 x91 in. Price: £32. Manufacturer: Tannoy Products Ltd., West
Norwood, London, S.E. 27.

TANNOY
YORK
AND
Ill LZ Mk 2
SPEAKERS

(NE of the first high quality loudspeakers examined closely by the
%-/ reviewer just before HiFi News began in 1956 was the Tannoy
GRF loudspeaker. This is a near horn-loaded corner cabinet driven
by a 15 in. dual-concentric unit of advanced design. The tweeter is
horn-loaded, the hollow centre pole and the curved woofer cone acting
as the horn. This mechanical design, with asuitable crossover circuit,
ensures that it always sounds like one loudspeaker. This assumes, of
course, that the frequency response and general behaviour of the two
sources of sound are beyond reproach. Were they not so, the two
different qualities of sound could easily be distinguished.
The horn-loaded tweeter calls for special comment, as it is one of the
only two horn- loaded designs in existence known to the reviewer that
really do the job properly up to the limits of audibility. The difficulty
lies in getting all the sound from the whole area of the tweeter cone at
high frequencies to the beginning of the horn in the same length of time.
This is to ensure it is all in the same phase, or all in step with itself, as it
were. Anything not in step does not add its quota. Anything out of
step actually subtracts from the whole. The tweeter centre pole was
drilled like apepper- pot to achieve this requirement, acostly but very
effective way. It is not possible to do this bit properly and cheaply!
This loudspeaker set such a high performance standard at the time
that it was generally far better than the signals available to feed it!
Hence it was very interesting to have it again for inspection about two
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years or so later, when it was reviewed in the April 1958 issue. After a
few important design details had been incorporated, the 15 in. drive
unit and its 12 in. partner were reviewed in the July 1959 issue. Later,
ayoung brother, the ¡!! LZ, appeared in the form of a10 in. coaxial in a
smallish (for those days) I.B. design—that is a completely closed
rigid box or ' infinite baffle'. This was reviewed in July 1961. Since
then the three drive units have carried on almost unchanged, though
several new and simpler cabinet designs have appeared.
Two pairs were submitted for review. The York is a9Cu. ft. design,
looking much like its larger brothers, the GRF and the Autograph.
This is agenerously proportioned bass reflex and uses the 15 in. drive
unit, though it can also be fitted with the 12 in. unit. The DILZ Mk. 2,
the latest version of the III LZ, is a conventional rectangular-shaped
I.B. with an external volume of just under 2cu. ft.
The large panels of the York are generously stiffened with wooden
battens and all the surfaces not occupied with loudspeaker are damped
with huge mounds of lagging tightly and neatly secured under something like butter muslin. This gives an absorbing layer differing in
thickness from one place to another and is agood design as it ensures
that there is no maximum absorption at any one frequency. It also
ensures that the acoustic discontinuity which occurs at the boundary of
free-air and lagging is of an irregular shape and at varying distances
from all the other boundaries. The tight securing to the panel ensures
that the lagging also damps each panel effectively.
The reflex port consists of four slots, two at each side close to the
boundary walls. The cabinet is so large, however, that over the bulk of
the frequency range its behaviour is more akin to an infinite baffle.
The III LZ Mk. 2 is the same size as the original III LZ, but its
dimensions have changed slightly. It can be used either way up, i.e. tall
or wide. It has the same crossover system, with four switched levels of
HF response, but it no longer provides alternative input impedances,
just the standard 15-ohms. The voice-coil lead-out wires have been
modified so as to reduce distortion at very high sound levels. The
physical construction is quite different and follows the more conventional method of mounting the unit inside the cabinet. The internal
lagging follows the same pattern as the York, but the very thick walls
in.) do not need any bracing. Their smaller area compared
(nearly
with those of the York also gives them greater stiffness.
The first impression of the Yorks when delivered is their huge size
compared with most of the current designs we meet. However, as
soon as they are pushed into their corners, they shrink to something
far more acceptable ( the rectangular version will not, of course, fit back
quite so snugly).
On first switching on, one is immediately struck by the relatively
high efficiency—i.e. a much lower volume control setting is needed.
One is also struck by something else, subtle and difficult to put into
words, but nevertheless noticeable and unmistakable. Such words as
alive, effortless, immediate come to mind but do not express all the
effect. This effect has been noticed many times before when listening
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to a loudspeaker of above average electroacoustic efficiency, whether
it be due to a stronger magnetic field, horn loading, or even a
less heavy cone than usual. All of these things help to promote abetter
transient response, i.e. quicker off- the- mark, and other things being
equal, aquicker silence after the signal has stopped.
With lower efficiencies, we have to pump more energy into the cone
to get it moving sufficiently, either because it is heavier, or because it
has to move farther and faster. This means the bulk of the cone will be
abit slower off- the- mark, i.e. all except those parts actually in contact
with the voice-coil, which is doing the driving. Having got going, there
is then more energy to expend somehow before all is stationary again.
Despite this, the thick and heavy cone needed for our modern I.B.
designs is quite successful as its thickness gives it extra rigidity and
internal damping to help it ' shut up' after the signal has finished.
However, when a lighter cone is designed that behaves equally well
(and it is more difficult), it has this subtle delicacy so often lacking.
The 'effortless' aspect is no doubt due to the fact that this large unit is
rated to handle up to 50 W—still with acceptable distortion—so it is
not surprising it sounds unstressed at even high domestic sound levels.
The pair were tried with all possible types of signal, including whitenoise, of course, and nothing showed up anything to criticise or even to
give cause for reservations. The York certainly is aremarkable speaker
and its 15 in. drive unit is as near the top of the list as ever.
Continuing to enjoy it, it was gradually realised that crescendos in
familiar music, particularly the reviewer's own tape recordings, were
more striking and louder than usual. This should be so with aspeaker
operating so far below its overload point.
The modern miniature speaker at its best is indeed excellent and to be
highly commended and recommended, but the big good one will still
beat it!
It is not fair, of course, to switch from the York to the III LZ Mk. 2,
especially in the middle of awork, but duty calls! However, with the
appropriate alteration of controls—alittle bass lift and arather larger
volume change—the difference was not as much as expected and, after
afew minutes' listening, was perfectly satisfactory. After all, they come
from the same stable and have very similar coaxial tweeter units—one
of the very few horn-loaded tweeters that don't sound like horns! The
adjustable HF control seemed to be unnecessary as it was left at max
and there never was any occasion when a reduced setting would have
been any advantage. Like all good I.B.s, extreme bass is very clean and
is improved by close proximity to awall or corner.
White-noise shows some coloration, but it is quite innocuous and all
types of voice are perfectly natural. Changing back to the big brother—
again with the appropriate control settings—confirmed its overall
good performance. It is, however, like opening alarge door even wider.
Lucky the people who have room for the full-size speaker. Congratulations, Tannoy, don't alter it! Meanwhile, I shall look forward to
reviewing their next speaker design, the recently introduced Lancaster,
incorporating this lovely driving unit.
R. L. West.
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There is now no exception, nor has there been one for a considerable time. My qualification, which concerned provision for
dynamic levelling, was met some six months later by the introduction
of the S.M.E. Bias Adjuster, also reviewed in these columns, and
which is an integral part of the Series II models.
The arm was originally designed to satisfy Mr. RobertsonAikman's own demand for an arm better than any he could buy.
Having met his own requirement, he decided to make it available to
others; but Iam sure that if anyone had told him that he would,
within three years, sell nearly 15,000 of these arms at £25 or more
each, and achieve a world-wide reputation and a Design Centre
award, he would have smiled unbelievingly. Yet he has done just
these things, with his co-designer, Mr. W. J. Watkinson. Here,
surely, is an indication that in the sphere of high quality sound
reproduction, if nowhere else, man needs must love the highest when
he sees it.

SME SERIES II ARM
Manufacturer's Specification: High quality arm designed to impose
negligible unwanted forces at the stylus. Bias adjuster: now fitted
as standard feature and adjustable for various tracking pressures.
Lateral bearings: precision ball races. Vertical bearings: Knife
edges. Total friction: 0.02 gram at stylus. Balance: Adjustment
permits accurate longitudinal and lateral balance of cartridges from
5-20 grams weight and from * to 5grams pressure. Built-in lowering
device and all other features of Series 1arms. Price: Model 3009
(9"), £25 7s.; model 3012 ( I2"), £27 6d. Manufacturers: S.M.E. Ltd.,
Steyning, Sussex.
NE of my pleasanter tasks since joining the review team of this
magazine was to cover the original S.M.E. arm in the issue of
January 1961. In the course of that review Iwrote:
"S.M.E. Ltd. have demonstrated that, if amaker is prepared to
go to asufficient length, it is possible to produce apick-up arm so
good that it can safely be said that any pick-up head will give the
best performance of which it is capable when used in it; further,
that in almost every case this performance is better in some respect
than that obtainable in the normal arm. The reason for this is that
with the S.M.E. arm, for the first and only time in my experience,
the essential requirements for optimum playing conditions are met
with one exception."

O

Many Suggestions
During the period following the introduction of the arm, the makers
received alarge volume of correspondence from users, many of whom,
both amateur and professional, had suggestions for possible improvements or refinements. These were carefully noted, analysed, and
subjected to practical tests. The designers themselves also had
ideas for improvements, and the Series II arm was produced to
incorporate these ideas with as many as possible of the worthwhile
suggestions offered by users.
The fundamentals of the design remain unaltered, which is
sufficient testimony to its essential soundness. There has been an
overall lightening of masses—highly desirable with the introduction
of cartridges of very low weight and extremely light tracking pressures—which further improves the appearance.
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The housing of the vertical knife-edge bearings has geen modified,
and now includes the arm of the bias adjuster, which gives awider
range of adjustment than the separate model produced earlier.
The counterweight, base and bedplate show the effect of their
slimming diet, and agreater range of height adjustment is available.
The rider weight, which controls lateral balance and tracking
pressure, is now in two sections. When these are used together,
graduation is by half gram divisions, allowing for pressures up to 5
grams to be used, but if the front part of the weight is removed,
graduation is by quarter grams, with amaximum of 2} grams at full
scale. This provision is again of great value with pick-ups operating
at very low weights, where aquarter of agram one way or the other
can make aconsiderable difference to results.
The lifting and lowering device has been re-designed, with a
longer operating lever and astreamlined knob. The arm now carries
the track, and is raised and lowered by arod. A slightly different
output plug and socket is used, with better contact pins, and the
can now provides more complete screening and has an open bottom,
allowing any type of connecting cables to be used without restriction.
Iknow of no other arm possessing all the qualities of the S. M.E.
Among these qualities versatility and precision are paramount, and
the refinement of the original model into the Series II has been
an eminently worthwhile operation. Purchase of this arm should be
regarded as an investment of capital ;not an expenditure. B. J. Webb.
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Shure V15/III
MANUFACTURER'S SPECIFICATION.
Operating system: Moving magnet. Output:
3.5 mV at 5 cms/sec. Tracking force:
gram.
Frequency response: 10-25 kHz ± 2 dB. Channel separation: Nominally 28 dB at 1kHz. Load
impedance: 47 k+400/500 pf.
Lateral radius:
0.0007 in. Contact radius: 0-0002 in.-0.0001 between record contact points. Tip mass: 0.33 mg.
Weight: 6 grams.
Mounting: Standard # in
centres. Price: £39.60. Manufacturers: Shure
Electronics Ltd., Blackfriars Road, London,
SE7.

is no doubt that, among the topTHERE
flight pickup cartridges of recent years the

Shure V.15/11 enjoyed the widest acceptance.
Not everyone thought lit produced a better
sound than any other cartridge; no one, least
of all the makers, expected that, but it had few
vices. It didn't make harsh or ugly sounds,
even when the discs were not very good, and
it always seemed to be performing within its
capabilities, save on very rare occasions. The
acceptability of the cartridge was based on
acceptability by the cartridge. It was seldom
strained, and neither were its users. This
situation stemmed from the concept, due to
Shure, of 'trackability' a word which they
coined in an attempt to combine and• summarise under one heading some of the more
practically important factors in pickup performance. It has been defined as the ability of
the stylus to maintain contact with the groove
at a specified tracking force and across the
frequency spectrum found on records. Readers
interested in detailed discussion of the subject
are referred to the article Trackability by
J. H. Kogen which appeared in our issue of
November 1966.
The V.15/11 had a smooth but not a flat
response curve. The deviation is common in
kind to cartridges of the same type—asaucerlike depression in the middle and upper
registers, beginning at about 1-5 kHz, typically
3dB down at 8-10 kHz and rising again
thereafter, and due to the interaction of the
stylus HF resonance with the electrical characteristic of the cartridge. Some people found
that this had a 'dimming' effect on reproduction.
It could be corrected, approximately, as John

Crabbe pointed out in his review of the
V.15/11 in our issue of April 1967, by means
of the treble and filter controls of some
amplifiers, by adjusting the RIAA replay
HF time-constant of 75 micro sec, to around
40 its. or by the use of an external circuit as
suggested by J. E. Sugden in his article Flatten
Your Head in our columns in April 1968, or
provided by the Bowers and Wilkins pickup
equalizer Type SE/A designed to plug directly
into the SME arm base. Incidentally, although
perfectly well aware of the situation, Shure
themselves never produced any form of
correction device or circuit, nor advocated
modification of the characteristic, which was
regarded as a satisfactory ' trade-off' for outstanding trackability, and produced excellent
results with many speakers which had arise in
response over the same part of the range.
Nevertheless, some records still presented
detectable tracking difficulties, particularly at
high frequencies, and Shure embarked upon
an extensive programme of research and
development with a view to the improvement
of the overall tracking performance of the
V.15/II, together with its frequency response,
no parameter of performance being considered
in isolation. An account of this work was
presented to the technical press in a seminar
on March 21st together with its end product,
the V.15/111.
The performance of a cartridge is a combination of its mechanical and electrical
characteristics. It was found impossible to
improve the V.15/II performance in the
manner and to the extent desired without
serious loss of output using the existing electrical structure, and it was necessary to devise
a more efficient one. Consideration of transformer design led to the use of a laminated
core and pole-piece structure, so designed that
there is no interruption of the magnetic
path. The stylus assembly was also re-designed,
and the effective mass reduced from just under
half to just over one third of a milligram
(Shure's figures), which in turn pushed up the
HF resonance to 23 kHz, while the output
remains the same: 3-5 mV at 5cm/sec. velocity.
The V.15/III looks very much like its
predecessor, , but the stylus assemblies are not
interchangeable, and even if they were, such a
change would not convert the oné to the other,
because of the structural changes noted above.
The new cartridge was installed in the
improved SME arm, with fixed headshell, and
tracking pressure set at 1gram for preliminary
listening. Results, from a wide range of discs,
were excellent—quite different from, and
better than, those given by the V.15/11—so
good in fact that these listening tests continued for amuch longer period than usual at
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this stage, because we were loath to exchange
the pleasure of listening for the ` chore' of
measurement.
The Shure disc TTR.101 An Audio Obstacle
Course has become famous as a listening test
for tracking performance. It has proved to be
very consistent in production, and remains
available, but to coincide with the introduction
of the V.15/111 two new test discs have been
issued: TTR.110 An Audio Obstacle Course
Era III and TTR. 103 Phono Cartridge Tracking
Test Disc (12 in. 45 rpm). This latter is an
engineer's tool, designed to enable distortion
due to mistracking to be measured, and
requires extensive laboratory equipment for
its full exploitation. Originally adesign aid in
the Shure laboratories, it carries trackability
tests for high, middle, and low frequencies.
At HF the test is by means of filtered tone
bursts containing no LF components; when
mistracking occurs, LF components appear
in the spectrum, and the waveform on the
'scope is distorted; MF trackability is checked
using 1kHz and 1.5 kHz tones of equal
amplitude. Mistracking produces sum and
difference tones; similarly, LF tracking uses a
large 400 Hz signal and a much smaller
4000 Hz signal. When the lower frequency is
mistracked, the higher one is affected. Audible
interpretation of the results is perfectly possible,
but TTR.I03 is not intended for domestic use.
The limitations of, and variations in, available
test discs have been recognised for along time.
Shure engineers have investigated this matter
very thoroughly, and devised calibration procedures. Readers technically equipped and
interested are referred to papers by C. R.
Anderson and P. W. Jenrick A Practical H.F.
Trackability Test for Phono Pickups, and by
B. W. Jakobs Frequency Response Analysis of
Phono Pickups on Calibrated Test Discs and
Analysis of Crosstalk on Stereo Test Records
printed in the Journal of the A.E.S. Vol. 20
No. 3, Vol. 18 No. 3, and Vol. 19 No. 4
respectively.
We must say at this point that we have not
calibrated our test records, but for a long
time we have bought two or three copies of
the same disc at the same time, and checked
the results against those obtained from the
previous sample with the same cartridge under
the same conditions, to ensure that there are
no very significant variations, which at least
provides reasonable consistency.
TTR.I 10 is designed, like the original Audio
Obstacle Course, for use without test equipment. The principal differences between the
two discs are that the material on Era Ill is not
presented in the form of solo instruments but
in its normal musical context, as excerpts from
specified commercial records, and that the
increasing velocity levels are divided into
5 steps instead of 4: an initial 6dB increase,
followed by three more of 2dB each, instead
of three equal increases of 4dB each on
TTR.I01, the total range of increase being the
same in each case. Additionally, TTR.110
carries sibilance and violin tests, and it is
considered by the producers that the inclusion
of the whole ensemble with, and around, the
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particularly difficult material provides a more
demanding test under more natural conditions.
The tracking weight range recommended
for the V.15/11I is î to 11 grams, and trackability is quoted at 1 gram. Under our test
conditions, optimum performance was obtained
at a fraction over this weight- 1.15 grams on
the Shure SFG.2. Stylus Gauge—and at this
pressure the Shure test material was tracked
without audible signs of loss of groove contact,
which is a remarkable achievement. HFS.69
was also handled perfectly, together with
EMI. TTF 590 and the worst specimens from
my ' Bad Boy's Book of Beasts'. The SME
bias corrector was set at I gram. The 1kHz
square-wave from STR.111 showed a trace of
ringing, ánd suggested efficient but not
excessive damping.
The results of our measurements of frequency
response and crosstalk are shown on the graph.
Shure state in their instruction booklet that the
optimum load for this cartridge is 47 k in
parallel with 400/500 pF but that the load may
be increased to 70 k (which accommodates the
68 k load presented by some amplifiers) without audible change in response. The SME
leads present not much above 100 pF. capacitance, and decent amplifiers add ¡ lute to this.
We therefore took two frequency runs, one
with the SME working into 68 k and the
other into the recommended load of 47 k+
400 pF, and it will be seen that the difference is
indeed small. The response in the recommended
condition is so flat—the least deviation we have
ever found—that it was decided to see whether
it was repeated with other samples. Two more
were obtained ( not directly from Shure) and
measured, using the same test disc, in one case
with a different set of test equipment. In both
cases the maximum deviation was . 5dB, as in
the original, but in one cartridge it appeared
at two points, and in the other an octave
higher and in the opposite direction. This
represents quality control of the highest order.
The observed waveform was impeccable
throughout thé range, and measured output
was . 7mV/cm/sec at 1kHz.
Crosstalk measurements from our disc were
within the specification. We do not claim that
they are absolutely accurate. The important
matter here is the smooth nature of the
curve, the evidence of more than adequate
separation at and above 10 kHz, and the
subjective effect of clear separation and placement of particular sources between the speakers.
Vertical tracking angle is 18°, well within the
margin cut on discs.
Given any respectable arm, the ability of the
stylus to maintain continuous contact with the
groove at mid and high frequencies is afunction
of the cartridge. At LF (below about 50 Hz)
this ability is determined by the complete
system, arm + cartridge, and depends on the
dynamic compliance and the effective mass of
the cartridge and arm working in conjunction.
The dynamic compliance of a cartridge is not
a constant, but varies
.
with frequency; it is
always less than the static compliance, and is
exceedingly difficult to measure. It is highly
desirable that the system shall be able to track
properly all the frequencies found on discs (and
these include ripple and warp frequencies which
extend down to ¡ Hz) because such surface
irregularities carry musical material, and if the
ripples or warps cannot be tracked, neither can
the recorded signals which they carry. This

manufacturers & suppliers
of hi fi equipment
new and secondhand records

does not mean that the cartridge compliance
has to be made as high as possible, because
the resonant frequency of the system is reduced
if the compliance or the arm mass is raised,
and it is necessary to place the fundamental
resonance of the arm/cartridge combination
below the audio band LF extremity (about
20 Hz) and above the highest rumble, ripple or
warp frequencies (about 7Hz).
If it falls
within the audio band it may well be excited
by the recorded signals, producing arising bass
characteristic, with distortion and mistracking;
and if it is below 10 Hz, warps, ripples, etc. will
throw it into resonance producing severe
variations in tracking pressure and dramatically reducing trackability. If the resonance is
well placed, between about 10 and 15 Hz, it
will cause little trouble, because below resonance the response will fall and there will be no
independent movement of the stylus, which will
move over the warps and ripples together with
the cartridge and arm, maintaining tracking
pressure. It is these considerations which constitute cartridge/arm compatibility, a subject
frequently raised in our correspondence.
As a matter of interest, we measured the
static compliance of the V.15/11I and obtained
afigure of 38 cu. and aresonance in the SME
improved arm (fixed headshell) at 13 Hz.
Obviously, the V.15/III must be used only in
arms of comparably low mass and low friction,
particularly in the vertical plane.
We come now to the most difficult part of
this report. We have to try to convey to
readers what this cartridge sounds like. We
have, we hope, indicated that the V.15/111 has
at least as few technical shortcomings as any
other cartridge. Indeed, we are happy to say
that we have been unable to fault it at any

livelier and clearer than that produced by the
Mk II (
Improved) in the middle register, and
in the extreme top there is an immediately
appreciable increase in finesse and delicate
detail; over the whole spectrum, there is
greatly improved analysis of complex sounds:
a ' Festival Hall' quality.
This V.15/111 has been in continuous use at
home for almost three months, and during this
time it has been subjected to mot of the
insults and cruelties which can be offered to a
cartridge, and also required to reproduce the
finest recordings I know. It has accepted all
with equanimity. To pervert Shakespeare,
truthfully, ' The quality of tolerance is not
strained'—and neither is the listener. Properly
installed, in a suitable arm, the V.15/III ' jibs'
at nothing.
Just two technical interpolations here: We
had available aDual 1229 player, and installed
and tested the V.15/III in that for aperiod with
perfectly satisfactory results, used in the single
play mode only, of course. We were also able
to try the cartridge on a CD-4 disc, and to
observe on the ' scope the 35 kHz carrier
frequency perfectly reproduced. This is not to
suggest that the V.15/11I as it stands is suitable
for playing such discs, but it does indicate the
'spare capacity' at HF of a cartridge with a
specified range up to 25 kHz. The cartridge is
fully screened. We encountered no trace of
hum.
We have commented before on the small
differences among cartridges in the top flight,
and on the impossibility of saying that one is
better than the others. The final assessment
must be subjective, and in this category the best
cartridge for any listener is the one he likes best,
playing his own records, through the same
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FREQUENCY RESPONSE AND SEPARATION
PLAYING WEIGHT: HS GRAMS, TEMPERATURE: trt ISHII, LOADS: 1.7K 4L00pF A110 611K 1> 150pF, TEST DISCS: TCS101/STR 100.
5
51IK + 150pF
RHC
dl

J.....

O.."'"

?
I.7K + LOOpF

INC

5
10
15
.......

25
—10

..."*„...."
'...7"7....4..

.‘.›...„.

20

.......
L011 It .--...........
•— --.....
1
1000
100 ' 200
SOO
FREQUENCY IN Hz

50

point, but such a statement can never be more
than half the story.
The final aim of any designer of audio
equipment can arguably be expressed in one
word: neutrality. The extent to which a piece
of apparatus imposes any detectable character
of its own on the reproduced sound is a
measure of its imperfection.
The V.15/III
closely approaches this highly desirable state
of neutrality. In direct comparison with the
V.15/II, the sound of the Mk. III, heard
through amplifiers and speakers of the highest
quality, has more immediacy. The bass has a
cleaner, firmer quality, without ever being
obtrusive. Higher up the scale, the sound is

.......,,•••• „,...
2K

5K

10K

20K

equipment. We will, however, say that anyone
who buys a high quality cartridge without
listening to the V.15/III is certainly emulating
the late Admiral Nelson.
In conclusion, we offer congratulations to
the Shure engineers; they have indeed justified
their approach: The whole is greater than the
sum of the parts.
Some of our readers may remember seeing
somewhere acartoon of the period of the First
World War by Bruce Bainsfather, which
appeared above the caption
and if yer
knows a better ' ole, go to it!' If you know a
better cartridge than the V.15/III, buy it.
Idon't.
B. J. Webb

LEAK, QUAD, ROGEFtS, etc., S.M.E., DECCA, ORTOFON, etc.
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AMH9591
R.T.M. ( Radio & Television) SERVICE Ltd.
387b Mare Street, E.8. AMH 3159
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FERROGRAPH, BRENELL, SONY, TELEFUNKEN, GRUNDIG, etc.

63 High Street, Hounslow, Middx.
phone Hounslow 4640
20-22 High Street, Southall, Middx, phone Southall 3820
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CLASSIC SUPPLIERS
CLASSIC DEALERS
Classique Sounds
61 Aylestone Drive
Aylestone, Leicester LE2 8QE
0116 283 5821 (phone and fax)
Deals in vintage and second
hand equipment. Large selection
always available, vintage rebuilds
and servicing aspeciality.
Gramex Audio
25 Lower Marsh
London SEI 7AB
0171 401 3830, 928 3999 (fax)
Wide range of valve amplifiers
and turntables including Garrard
3011401, Thorens TD 124 and
SME, Goldring etc. Kits built to
order.
Lockwood Audio
Imperial Studios
Maxwell Road
Borehamwood
Herts WD6 1WE
0181 207 4472, 5283(fax)
Dealers in vintage gear and
second-hand records. Extensive
repair and rebuild service.
Midland Audio Exchange
181 Franche Road
Kidderminster
Worcs DY11 SAD
01562 822236
Wide range of second-hand
equipment. Full servicing and
rebuild facilities. Selection of
hard-to-find items
EQUIPMENT SERVICING
AND REBUILD,
COMPONENT and KIT
SUPPLIERS
AP Electronics
Derwent Business Centre
Clarks Street
Derby DE1 2BU
01332 674929
Supplier of parts and accessories
to upgrade and rebuild most
'serious hi-fi amplifiers'. Offers a
rebuild service if you're desperate.
Audio Classics
PO Box 67
Wigan, Lancs WN2 3AG
01942 257525, 525861(fax),
e-mail
h.boardman@bbcnc.org.uk
Huge range of vintage gear
available; rebuilds and servicing,
tuner alignment, upgrades and
rebuilds.
Audio Engineering
57 Lyndhurst Drive
Leyton, London EIO 6JB
0181 558 4266
Opportunities for DlYers to fulfill
their dreams; project ideas, full
instructions and all components
available. Large SAE for lists.

Audio Lab (Leeds)
3Kildare Terrace Ind Est
Leeds LS12 1DB
0113 244 0378
The service specialists; restoration,
repair, recalibration and kitbuilding services on offer.

Hart Electronic Kits Ltd
Penylan Mill
Oswestry,
Salop SY10 9AF
01691 652894
Fully engineered audiophile kits,
easy construction, thirty years
experience. Many designs from
John Lindsey Hood; send SAE
for lists.

Audio Links
7 Fairmont Crescent
Scunthorpe
N. Lincs DN16 1EL
01724 870432
Suppliers of highest quality
components.

Infotech
67 Church Street
Larkhall ML9 1HE
01698 883334
Extensive range of manuals and
circuits for that next project; 100s
of titles on repairs and faultfinding. Phone for quote or
catalogue.

Audio Note (UK) Ltd
Unit C, Peacock Ind. Est.
125-127 Davigdor Road
Hove, E.Sussex BN3 1SG
01273 220511, 731298 (fax)
Supplier of bespoke (and also
very expensive) components for
valve amplification. Valve data
sheets'vintage circuits available.

Maplin Electronics
PO Box 3
Rayleigh, Essex SS6 8LR
01702 554161
Wide range of kits and
accessories; huge catalogue
available. Full range of test and
computer equipment for ardent
DIYers.

Audio Technology Ltd
PO Box 147
Bedford MK41 8PR
Range of modular and easy-tobuild kits including renowned
Sorcerer DAC. Send A4 SAE for
list. Can build kits to order.

Musical Oasis
Unit 15
Ferrybridge Workspace
Ponterfact Road
Ferrybridge
W. Yorks WF11 8PL
01977 671823
Wide range of accessories and
parts for the home constructor,
including valve matching service.

Avondale Audio
The Hollies
Avondale Road
Chesterfield S40 4TF
01246 200096, 207240(fax)
Audio engineers; upgrades,
improvements and servicing to
both static and moving parts of
the hi-fi chain (amps as well as
turntables). Also bespoke range of
own equipment. Extensive range
of parts available.

NVA
6Watermill Ind Est
Aspenden Road
Buntingford
Hertfordshire SG9 9JS
01763 272707, 2715949(fax)
Full range of kits; easy to build,
but support service if you have
difficulties.

Cricklewood Electronics Ltd
40-42 Cricklewood Broadway
London NW2 3ET
0181 450 0995, 208 1441(fax)
'Astronomical range" of
components, tools and test equip.
Catalogue ‘3.00 inc p&p.

RATA
Edge Bank House
Skelsmergh
Kendal
Cumbria LA8 9AS
01539 823247, 823317(fax)
Supplier of parts and accessories
for serious rebuilds and upgrades.
Offers rebuild and upgrade service
on most hi-fi. Data sheets and
manuals available separately if
required. Main stock lines include
Kimber cable and Holco resistors.
Offers bespoke power supplies for
many amplifiers.

Douglas
Woodford Green, Essex
0181 504 5467
Restores and rebuilds all vintage
amplifiers, over 40 years'
experience in Radfords, Leak,
Quad, Rogers, Armstrong etc.
Circuit data and second hand
equipment available.
GT Audio
5Upper Road
Higher Denham
Bucks UB9 5EJ
01895 833099
Fully guaranteed servicing and
repairs or upgrading to all audio
equipment; valve gear a
speciality. Some second-hand
equipment available.

Riverside Audio
18 Riverside
Cambridge CBS 8HL
01223 512253
Wide range of tube kits from dual
mono integrated to full phono
pre-amplifier.
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Rush Audio
126 Station Road
Tempsford
Sandy, Beds SG19 2AY
01767 640779, 640617(fax)
High quality British-made
polypropylene caps.
SJS Electroacoustics
Ben-Dor
Lumb Carr Road
Holcombe
Bury, Lancs BLS 4NN
01706 823025
Output transformers for 211,
WE300B and Sv811A; also
speaker crossover capacitors and
Hovland Musicaps.
Sowter Transformers
PO Box 36
Ipswich IP1 2EL
01473 252794, 236188(fax)
Complete design and manufacture
operation for all audio
transformers and chokes; any
design and specification; CAD
facilities.
The Audio Éclat
31 Knapton Avenue
Billingham
Cleveland TS22 5DJ
01642 559543, 535655(fax)
Rebuilds and enhancement of
most amplifiers from 1940s
designs to the latest Naim gear.
State of the art power supplies
available; wide range of
components for rebuilds available.
Bespoke valve designs built from
scratch to order, also range of
silver interconnects.
The Emporium
28 St Nicholas Street
Diss,
Norfolk
01379 650477, 641392(fax)
Large range of second hand and
vintage equipment; operates
wanted and for sale lists; deals in
second-hand records too.
V Chassis Company
PO Box 36
Letchworth
Hertfordshire SG6 2UR
Tel/fax 01462 671594
Supplier of aluminium welded
chassis for all DPI kits and
projects. Modular chassis
available, and PTFE circuit
boards. Large SAE for details
(38p).
Vintage Radio Restoration
30 Melbourne Avenue
Worthing
W. Sussex BN12 4RT
01903 501158
Full range of all accessories and
spares for restoration projects.
Output transformers and chokes
available, 30watt kit only ‘299.

TURNTABLE SERVICE
AND REBUILD
Martin Bastin
225 Tettenhall Road
Wolverhampton
Loricraft Audio
4 Big Lane
Goose Green
Lambourne
Berks RG16 7XQ
01488 72267
Rebuild service turntables,
specialises in Garrards, Thorens
and similar. Plinths made to
order, arms sourced and restored.
Power supply available (two
models) suitable for Garrard
3011401 and Thorens TD124.
Manticore Audio Visual
The Courtyard
56c Shortmead Street
Biggleswade
Beds SG18 OAP
01767 318437
Tonearm rewiring and reengineering; Rega arms a
speciality. Also range of other
turntable spares.
Origin Live
87 Chessel Crescent
Bitterne
Southampton SO2 4BT
01703 442182
Range of kits available; turntable
kit is exceptionally easy to build
and professional in both sound
quality and appearance.
Slate Audio
47 Gemini Close
Leighton Buzzard
Bedfordshire LU7 8UD
01525 384174
Manufactures plinths and some
equipment stands out of granite
composite material. Also offers
glass platter mats.
CARTRIDGES AND STYLI
Audio Technica
Technica House
Royal London Trading Estate
Old Lane, Leeds LS11 8AG
0113 277 1441, 270 4836(fax)
Supplier of range of AT
cartridges and accessories.
Expert Stylus and
Cartridge Co
PO Box 3
Ashstead, Surrey KT21 2QD
01372 276604, 276I47(fax)
Bespoke supplier of quality
diamonds for all record types
(including 78s). Re-tipping
service available.
Ortofon
Chiltern Hill
Chalfont St Peter
Bucks
01753 889949

Supplier and manufacturer of
extensive range of cartridges.
Includes moving magnet and
moving coil designs. Prices range
from ‘2.5 to ‘2500+. Also has
range of cables, and carries
Project turntable range.

Bradmore, Wolverhampton
01902 794192, 620207 (fax)
Supplier of renowned Groove
Tubes range of valves and
amplifiers. New and second-hand
amps for sale; range of accessories
and parts; service and repair
work on any valve amps.

Technical and General
PO Box 53
Crowborough, Sussex
01892 654534
Range of `correct radius'
diamonds for early recordings
(78s) and LPs. Also range of
turntable spares for Connoisseur,
Garrard, Thorens etc.

Hot Rox UK
10 Avondale Road
Carlton
Nottingham NG4 1AF
0115 987 3163 (phone & fax)
Supplier of Sovtek and other
valves. Large selection, 24hr
delivery.

The Cartridge Man
88 Southbridge Road
Croydon CRO 1AF
0181 688 6565
Supplier of high quality handmodified cartridges; bespoke
cartridge re-tipping service.

Langrex Supplies Ltd
1Mayo Road
Croydon CRO 2QP
0181 684 1166, 3056(fax)
Distributor of original valves and
semiconductors from UK and
USA manufacturers. Obsolete or
hard-to-find types aspeciality.

VALVE SUPPLIERS

PM Components
Springhead Enterprise Park
Springhead Road
Gravesend, Kent DA11 3HD
01474 560521
Designs and manufactures valves,
including the acclaimed Golden
Dragon range. Extensive series of
components for high-quality
audio, and major stockist of
NOS tubes. Huge archive of
vintage tubes from all over the
world. 70-page catalogue
available at ‘2.50 (inc. p&p).

Art Audio
130 Main Street
Calverton
Nottingham NG1 6LU
0115 965 3604
Supplier of Vaic valves and
amplifiers. Also manufacturer of
amplifiers, and cable supplier.
Audio Note (UK) Ltd
Unit C, Peacock Ind. Est.
125-127 Davigdor Road
Hove, E.Sussex BN3 1SG
01273 220511, 731298 (fax)
Supplier of wide range of tubes
for valve amplification. Valve
data sheets and vintage circuits
available.

PV Tubes
104 Abbey Street
Accrington, Lancs BB5 LEE
01245 236521, 232611
Wide range of tubes,
semiconductors and other audio
accessories. Catalogue on recei[t
of large SAE (57p).

Billington Export Ltd
1E Gillmans Trading Estate
Billingshurst
Horsham
W. Sussex RH14 9EZ
01403 784961, 783519(fax)
Large stock of valves including
many obsolete brands. Own range
of Billington Gold available. 50page catalogue available, min.
order ,C50 (UK),.000 (expon).

Sussex Surplus
13 Station Road
Horsham
Sussex RH13 5EZ
01403 251302, 270339 (fax)
Supplier of wide range of original
Mullard and other valves as well
as transformers, chokes and test
equipment.

Chehner Valve Company
130 New London Road,
Chelmsford, Essex CM2 ORG
01245 265865, 490064 (fax)
Supplier of CVC Premium
valves; also stocks of Mullard,
Brimar etc.

Vintage Audio
Brynhelygen
Eglwyswrw
Crymych, Dyfed SA41 3SS
01239 891448
Large stocks of original valves;
can be matched on pairs or quads
depending on availablil. Also
range of valve and data books.

Edicron Electronic
Components
Park Road, Faringdon,
Oxon SN7 7BP
01367 243030, 243131(fax)
Suppliers of tubes to the industry
since 1958.

Wilson Valves
28 Banks Avenue
Golcar
Huddersfield
W. Yorks HD7 4LZ
01484 654650, 655699 (fax)

Groove Tubes
8Barn Green
30

LOUDSPEAKER DRIVE
UNITS AND KITS
Audiocab
9 Skew Bridge Close
Wootton Bassett
Wiltshire SN4 7DW
01793 848437
Speciality kit speaker cabinets,
wide range of finishes available,
or other supplied in standard bare
MDF. No woodworking skills
needed; ready-built cabinets can
be ordered.
DBS Audio
PO Box 91
Bury St Edmunds
Suffolk IP30 ONF
01284 828926
Sole supplier of speakers from
Dave Berriman; kits to various
specifications; pre-assembled
crossovers available.
Falcon DIY Speakers
Falcon Electronics
Tabor House
Mulbarton, Norfolk NRI4 8JT
01508 578272
Own-make range of speakers and
kits, also information on wide
range of other kits and
electronics. Send SAE for list.
Hi-Fi and Components
84 Battersea Rise
London SWII
0171 223 1110
Sources hard-to-find chassis
speakers and spares; also secondhand hi-fi equipment for sale.
Repairs undertaken.
IPL Acoustics
2Laverton Road
Westbury, Wiltshire BA13 3RS
01373 823333
Eight designs available, including
four transmission line models.
Drive units from SEAS, Morel,
AUdax and Visaton; others to
special order. Full range of
speaker accessories available too.
The Speaker Co
Unit 9
Waterside Mill
Waterside, Macclesfield,
Cheshire SKI 17HG
01625 500507
Comprehensive range of kits
using all types of speaker
technology. Extensive drive-unit
choice, exclusive TSC kit range.
MLSSA testing facilities
available.
Wilmslow Audio
Welington Close
Parkgate Ind. Est.
Knutsford
Cheshire WA16 8DX
01565 650605, 650080 (fax)
Wide range of kits including
KEF constructor series; range of
DIY kits too. Has dem facilities.
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The Conqueror at £ 1,599
is a stereo amplifier
utilising one 300B per
channel, giving an output
of 2 x 8 watts.

The
Sorcerer s
Apprentice
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"True, they're rated at only
18W each, but they act

like

50 wafters. Iwas astonished
by the levels they allowed
the Watt/Puppies to deliver,

The Ouest at £ 2,750
is a twin monoblock
amplifier utilising one 300B
per channel, giving an
output of 2 x 9 watts.

The legendary ' Oneaku' amplifier is capable of extracting the very
best from recorded works and critics alike. In Audiophile Magazine in
March 1991 Jonathan Kettle, wrote:
"The quality of crispness, enunciation and body to the sound
was a combination that generated effortless lucidity and
clarity., the performance had me spellbound in disbelief"

e

The Cuiui nest at £4,450
is a twin monoblock
amplifier utilising two
300B's per channel, giving
an output of 2 x 18 watts.

With this heritage in mind. Audio Note
are proud to introduce our new Compact Range
The Conqueror, () nest 8c Conquest (
illustrated)
All share the same styling aesthetic, and all feature the
'renowned' 300B direct heated triode in single ended pure
'class A configuration. The audio circuitry in each is simplicity
itself, with direct signal paths, and of course, all are hand- wired.

with no sign of clipping, no
trace of susceptability to the
System V's weird impedence
characteristics. And with the
old ESL's, whew.., it

was a

match made in, well,
Canterbury"
"...the mid-band is something
truly special..."

"..yes, Ireally am sorry to
see them go"
Ken Kessler
Hi Fi News & Record Review

PURE MAGIC. PURE MUSIC, PURE AUDIO NOTE

Audio Not
Music s Finest Conductor
Audio Note ( UK) Ltd, Unit C, Peacock Industrial Estate, 125-1 27 Davigdor Road. Hove. East Sussex BN3 1SG
Tel: +44 ( 0)1273 220511
Fax: +44 (0)1273 731498

B&W's patented method
of using Keytar's unique
woven fibres for loudspeaker cones has been a

major factor in reducing
unwanted standing waves.

1

DM 601
Mtn«

y 996

*** I
C**
"The 601s sound like
the voice coils of God."

"...tne OM! gives
excellent sound, not
only in terms of correct
imagery and transparency,
but also in precision,
extended response and
dynamic low- frequency
performance."

For more information
please contact
B&W Loudspeakers (UK) lid
on: + 44 (0)1903 750 750
http://www.bwspeakers.com

