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The reasons many people favour using Classic valve equipment
are that it was well made, used good quality components and
was designed and assembled by people
who really knew what they
were doing. Ask yourself
this question: "How many
of today's amplifiers will
still be around in another
thirty years?"
There are many out there
who will sell the latest
"trick" to improve your
amplifier's performance,
like solid state modifications to replace the good
old valve rectifier.
Beware, you may be
damaging your pride
and joy forever.
Carefully serviced or sympathetically restored equipment using the
finest components available and by people
who know what they are doing will last for another
30 plus years. You will also be amazed at the improvement
in performance you will hear. All our restorations carry atwo year parts and labour guarantee.
Shown above is one of our restored QUAD II amplifiers. This one was also repainted to the
customer's own requirements.
We are not cheap as we have avery high standard to maintain which is very labour intensive, but you
can be assured that you will always get value for money.
We can service and restore the following classic brands:- Armstrong, Audiomaster, Beam Echo, BTH,
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Pye, QUAD, Radford, RCA, Rogers, Scott, Sound Sales, Tripletone, Vortexion and Williamson.
PUBLICATIONS NOW AVAILABLE "TUBE AMPLIFIERS" £45 inc P&P. "AUDIO AUDIO" £ 14 inc

We are also able to service and offer upgrades to most modern valve amplifiers.
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) or20 minutes by train from Marylebone Railway Station.
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EDITORIAL
Our first Classic HiFi supplement, free
with HFNIRR's 40th anniversary issue in
June 1996, went down so well that we
really had to come up with another one
for the winter season. We offer the
Marantz reissue amps, an interview with
the great Peter Walker, and aphoto tour
of 'HiFi Heritage' at the 1996 HiFi
Show. And, once again, you'll find
facsimile reprints of original HiFi News
reviews, with period advertisements
(dealer Chew & Osborne reminded us,
after seeing one of their old ads last
time, that they are very much still in
business!). Alongside the ' golden age'
hi-fi legends by Leak, Garrard, Thorens
and Beam Echo classics, you can read
contemporary reports on later arrivals
Spendor and A&R. And for collectors
and anyone interested in the history of
hi-fi, we're sure Classic HiFi No 2 will
be a real Christmas treat. Enjoy it!
Cover picture: Thorens TD124 turntable

complete with Thorens arm.
Footnote: As before, special thanks go to all the original
contributors who helped to establish HFINIIRR as the world's
leading audio magazine; and on this occasion special thank you
to Ralph West, seen here recently enjoying retirement in France,
who gave so much to the magazine in its early years.

CONTENTS

Page

Legendary Marantz
The newly-reissued versions of the classic Marantz 7and Marantz 9 amplifiers

Classics at The Hi-Fi Show
acloser look at the astonishing collection of vintage items gathered for the special ' Hi-Fi
Heritage' exhibit at the 1996 HiFi Show
Photography by Anthony Butler ...
Founding Father
Peter Walker, OBE, founder of Quad, interviewed

Leak Point One Stereo Control Unit and Stereo 20 Power Amplifier
The first of this edition's classic reprints comes from September 1959

The Decca FFSS Stereo Pick- Up
This review, assessing apioneering stereo 'head', first appeared in August 1958
Ralph West ...

14

Spendor BC- 1Loudspeaker
The famous design by BBC engineer Spencer Hughes, reviewed in March 1972
16
The Garrard 301 Transcription Unit
Britain's most famous transcription motor unit; areview first published October 1958
18
Thorens TD 124 Transcriptor
This turntable was ahead of its time when this review first appeared in June 1959
20
A&R A60 Amplifier
The first product from what is now Arcam, part of agroup review from November 1977

Ortofon SL15E Stereo Cartridge and 2-I5K Transformer
A much-vaunted cartridge is covered in an absorbing report from September 1967
... 23
Beam Echo `Avantic' DL7-35 Amplifier and Control Unit
This October 1956 review covers the original design, now the subject of arevival
G.W. Tillett

25

Back Issues
How to order back numbers of HFNIRR
Supplier Listings
Comprehensive address and phone listing covers specialists in vintage hi-fi, kits and parts

HIGH TOP RESPONSE
Tht

ability

to

capture

and

reproduce

aounde

el

extremely high register—wren beyond the Ilmità eir
human

hearing. that la what le meant by Hie Top

Response.
TAPE.
with

Thla the bat on do.--and w can MASTER.

recording
the

end

utrnort

pLayIng

clarity,

heard to be believed.

that MASTERTAPE

in

back

a way

every
that

eaund

mu«

be

High top reeponse also metre

on

record

efildently

at

Lower

weeds with maximum poulble brIlliano.
Sal US AT Teo LONDON AUDIO PAIR, • 00Tle 17,
011NONSTRATION ROOM 3a4
Memenwe le Me Newt Kew,.
MIR
Pe Nee Cemomand••• CdlemMto AS,. Peewee, L. Drew wee
cm weed Sew AS Iwo.

Mastertape
MAGNETIC RECORDING TAPE 131'
we... Neu we reed. Iwwr awie
Nee weeemee
bd W erne, we
wee. wowed* WAN we name,.e
eme. Pr.
e hodaa Lees
114 W./ 4Wes •"I'.5.54

MSS RECORDING CO. LTD. Cedebreee, necks.
Telephone

Colnbrook 1431.

Showroom end Studm
21. ELlownsbury Street, /*new, W.C.I
Telephone

MUSeurn IUD

L
EGENDARY MARANTZ
Marantz's Model 7 pre-amp and Model 9 monoolock power amplifiers
take their place among the reissues of vintage hi-fi equipment
BY

N

ot having been informed of the
time frame leading up to the rerelease of the Marantz Models 7,
8B and 9, Idon't know if the success of
McIntosh's reissued MC275 stereo power
amp and C22 pre- amp embarrassed
Marantz into reviving its own classics, or
if the company had planned it all along.
Readers
with
long
memories ( or
subscriptions to Japanese magazines) will
know that akit version of the Model 7preamp was available in Japan in the late
1970s, but they're even more scarce than
mint originals, so the reincarnated versions
should win lots of friends who've grown
tired of poring over classified ads. Even if
the prices of the reissues are similar to
those demanded for mint originals: £3500
for a Model 7, the same for an 8B and
£8000 for apair of Model 9s.
'The Legend Series' is the name given
to the reborn Marantz tube components
because Models 7, 8B and 9were legends
in every sense of the word, worthy of
inspiring exact replicas. The Legends
programme restates the company's role in
the history of high-end audio, at the same
time dealing with a demand for 7s, 8Bs
and 9s which will never go away. While a
number of magazines eagerly seized preproduction samples, we held out for the
same products you'll find at your local
Marantz dealer's; at the time of writing,
the production version of the 8B has yet
to appear, so Ireviewed just the Model 7
and apair of 9s. `Just'? Did Isay 'Just'?
Hey, I'm not complaining.
For avintage component, the Model 7
is aremarkably modern approximation of
the perfect pre-amp. Facility-wise, that is.
Admittedly, the replica, like the original,
doesn't have an input marked ` CD', and
the inclusion of no less than two phono
and two FM inputs smack of abygone era.
But the 7 does feature a prescient ` TV'
input, bringing the total number of sources
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it can handle up to eight, while three
outputs — two main and one tape — also
fit in nicely with what we consider to be a
pre-amp capable of handling the vast array
of contemporary sources at our disposal.
Still, it does conflict with that other form
of modern audio thinking: minimalism. But
that's to confuse its purpose. The Model
7 was born in an era when audiophiles
wanted to control their own destiny, not
have it controlled by some masochistic
audio cranks living on another planet.
As per the original, the hand-built reissue
is hard-wired and contains a half-dozen
ECC83s. So close is the attention to period
detail that the 7 is fitted with the rather
nasty phono sockets of the era, and the
toggle switches for tape, filter and mode
selection are as clunky as Iremember.
(Hell, the reissue is so close to aperfect
copy that the valves even wear those illfitting tube covers which have atendency
to fly off and find their way down behind
one's equipment rack.) But the rotaries for
volume and balance are smooth and the
stepped selectors for source and tone
control are positive and nicely weighted;
volume is set through a pot with a 90dB
range, tested for ' 2dB tracking at any
position down to 65dB attenuation.' The
filters operate at 9kHz and 51tHz for high,
and 50Hz and 100Hz for rumble. The tone
controls are separate step- type feedback
controls with identical curves; the steps
occur in 3dB increments centred at 50Hz
for bass and 2.5dB increments centered at
10kHz for treble.
Again looking to a bygone age, the
Model 7's back panel contains ahalf-dozen
AC convenience outlets (blanked off in the
UK) and pots for fine-tuning the output
levels or equalising the tape heads.
Selectable phono settings include RIAA,
78 and ' Columbia LP', there are high and
rumble filters, and you can choose between
Mono, Stereo, Reverse, Left-Only or Right4

Only, and the separate left and right tone
controls have bypass positions. While it
may not be as to-the-decibel precise as a
Cello Palette, you can see where the Model
7 would have special appeal to someone
who isn't necessarily a collector of audio
classics: this is the kind of pre-amp you
need if you own alot of 78s, old tapes or
any other vintage media. Through judicious
use of the filters, tone controls and level
adjusters, you really can fine-tune any
source you might wish to access.
So, too, the Model 9, amonoblock with
enough features and facilities to confound
those who feel that power amplifiers should
have an on-off switch and nothing else.
The Model 9, the bearer of two ECC88s,
one 6CG7 and four EL34S per chassis,
has terminals for 4, 8 or 16 ohm speakers,
screw settings for bias and tube balance in
conjunction with the lovely round meter
on the front panel and aseven-setting test
switch, again control for direct input of a
single source, phase inversion, alow filter
and even front panel-mounted socketry.
That flap just below the meter covers the
aperture which houses the speaker
terminals, the phono inputs and the valve
adjustment screws, but you'll find that the
cover has to be removed when the
connections are made; there's simply not
enough space to 'fold back' an interconnect
once it's in place. Unless you have asource
for phono plugs with a90 degree bend...
Light as the Model 7 is at 5kg, asingle
Model 9 monoblock weighs ahefty 23kg,
attributable to the oversized transformers.
The front panel is deliciously thick and
luxurious, the terminal cover is a
reassuringly tight fit and even the screw
holes in the valve cage line up perfectly
with those on the chassis. And you will
take the cage off if you want to experiment
with the triode mode. Ipreferred the full
70W complement, but then I'm a
miserable old bastard who wants all the

power he can get. And aquartet of EL34s
on each channel just about delivers a fair
minimum. (A perverse thought: anyone got
eight KT- 77s to try out in these babies?)
Despite the complexity of the two
components, due mainly to the myriad
operational options, set-up is absolutely
straightforward. It's only when you start
tampering with the level settings to match
outré vintage sources that you'll need to
refer to the manual. Given that the inputs
all differ in amounts of gain — between
22.5dB and 64.5dB — you really can use
this to balance out level differences between
components. Ifed the system with the
output of the CD12 to test the line inputs,
although it meant sullying this relic with
digits, but used the Garrard 401 turntable,
Decca arm and Decca cartridge to assess
the phono stage, in an attempt at recreating
a system of the correct period. Speakers?
Original Quads, of course. And suddenly
Elvis wasn't dead, the Beatles were on tour
and the Gallaghers were still sperm.
What a trip — backwards, that is.
Nestling in-between the Quad Ils and the
McIntosh MC275 as far as the modernity
of the sonic character is concerned, the
Model 9 leans toward the Quad in the
midband — warm and rosy — and toward
the far more commanding McIntosh at the
frequency extremes. Add to it a Dynaco
Stereo 70-like coherence — only with
double the power of the Dyna. In away,
it's what Iexpected, but it's almost too
perfect and too convenient when you
consider that the Model 9, the Quad II,
the Dyna and the Mac 275 form the
quartet of the greatest amps of the Golden
Age and that all have been reissued (well,
the Dyna has ' sort of been reissued).
But the Marantz stands out, and for the
kind of reasons that will appeal to listeners
rather than hoarders and collectors of old
gear. Independent of the speakers used —
and Itried LS3/5As and WATT/Puppies
alongside the Quads — the Marantz
sounds richer then the McIntosh, leaner
than the Quad or the Dyna. It's the most
powerful of the group, and this manifests
itself in greater dynamic swings, punchier
lower registers and slam with a very
modern character.
Given that I had, during the review
period, both old and new Quad Ils, the
reissued McIntosh MC275 and C22 preamp, a 'brand-new' Dynaco PAS3 pre-amp
and arefurbished Stereo 70, Iwas able to
swing between the four great contenders,
leaving out only the Radford equivalent,
because Iadmit to an unforgivable bias. If
it's an anachrophilic shoot-out that you
want, the leveller is that the modern
Dynaco isn't an attempt at an
exact replica, the supply of
McIntosh MC275s is exhausted,
and the Quads are nearing the
end of the 600-pair production
run. The Maranta 7and 9, on the
other hand, aren't going out of
production until the sales run out.
Is Marantz's confidence wellplaced? Yes, but with a proviso.

THE STORY OF THE ORIGINALS

I

ntroduced while stereo was still a novelty outside of enthusiast circles, the Marantz
flagship components won instant acclaim. And they were as much of their time as
they are — with glorious irony — of the tube-loving, retroworshipping present. The
Model 7 Stereo Pre-amplifier, first shipped in 1959, contained everything needed to
optimise sources as widely disparate as 78s and LPs, tape heads, a couple of types of
tuners, microphones and whatever else the hands-on hobbyist of 35 years ago wanted
to use. Designed by the company's founder and itself a direct descendent of the early
Model 1mono control unit, the Marantz Model 7 was in production for almost a
decade, selling 130,000 examples. That's the kind of number you now expect of £99per-pair speakers...
A Model 7 owner had a choice of two Marantz amplifiers to match to the control
unit, both designed by the legendary Sidney Smith. A genius with transformers, Smith
developed the stereo Model 8B in 1961, followed the same year by the monoblock
Model 9 power amplifiers, based around a no-compromise power supply and handwound output transformers made at the factory. For installations needing only medium
power, common in those days of high-sensitivity designs, the Model 8B delivered a
more-than-adequate 35 watts per channel in ' Ultra-Linear' mode — an upmarket rival for
Dynaco's Stereo 70. Foreshadowing current trends, it provided a facility to convert to
triode operation for an even sweeter 20 watts per channel. The Model 9 monoblock
delivered 70 watts, or 40 watts in triode mode, for the ' new wave' of difficult speakers,
including some hungry ARs. Both amplifiers featured what would be forgotten in the
transistor age but would again become de rigeur 30 years later: phase inversion
switching, silver plated ' turret terminals', oversized power supplies, and judicious use of
feedback. Plus ca change, eh?
To be fair to the Dyna, the Quad and even
the Radford, the Model 8B is more of a
direct rival for the smaller amps. The
output of the Model 9 places it in
opposition to the MC275, just like 35 years
ago. And the Model 7 was the only real
threat to the C22. The latter is quieter and
cleaner, but the Model 7 is smoother and
less forward. Amusingly, the MC275
benefits from a match with the Marantz
pre-amp, but the McIntosh C22 doesn't
really do the same favours for the Model
9. Still, if some kind of shoe-horning must
be undertaken, it goes like this:
The Marantz combination is unbeatable
with electrostatics, commanding enough to
exploit all of the Quad ESL's virtues, yet
delicate enough not to torture the old
dame. It also adores the 15 ohm load of
LS3/5As, delivering the kind of vocal
realism for which the BBC ordered its
3000-plus pairs. This is the set-up you
need if you want experience every nuance
in a distinctive voice, like the smoky
richness of Nat King Cole or the growl of
John Lee Hooker. The two systems are on
apar when it comes to resolving the fine
details, but the Marantz's way with vocals
is just a touch more convincing. The
McIntosh pairing, on the other hand, had
better control of the prodigious bass
available from Wilson's Puppy and the
LS3/5A-plus-AB Isubwoofer, but acooler
midband; the Marantz system is more
'analogue' and ' tube-like'.
But the Marantz (or the Quads or the
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McIntoshes) shouldn't be regarded as just
another choice when hunting for a
contemporary high-end package, even
though the prices beg comparisons with
modern rivals. As objets d'art, the Model 7
and 9 are as impressive as the McIntoshes
in all but absolute build quality.
Having now lived with both systems, albeit
as reissues, Ican understand why Maranta
and McIntosh slugged it out as natural if
dissimilar rivals. Only now they're both a
couple of reissues with nostalgia and novelty
value tempering the tone of the first battle.
In musical terms, it's as important aquestion
to ask as ' Beatles vs Stones?', but with both
that rivalry and the Marantz-vs-Mac hi-fi
battle acquiring the same time-altered slant:
in 1964, they were fighting for the top of the
charts. Over 30 years later, their continually
re-released back catalogue allows the original
fans to recapture the past. New fans
discovering them are merely abonus...or a
testimony to true greatness. And so it is with
reissued hi-fi components. They take the
worry out of buying originals which need
refurbishing, and they allow people who
couldn't afford the stuff the first time around
to acquire aset at long last. Best of all, they
might teach young ' uns about what came
before, ahistory lesson in 3D.
What's so worrying and at the same time
reassuring about the reissued Marantz
Model 7and Model 9 combination is that
it is by 1990s standards, better than it has
any right to be — musical, seductive,
persuasive. It makes amockery of too many
contemporary audio claims. It's so
commandingly superior to most of
what's around today that you'll want
to nuke an advertising agency just on
principle.
Did someone just say Beatles vs
Oasis?
Supplier: Marantz HiFi UK,
Kingsbridge House, Padbtay Oaks, 575583 Bath Road, Langford, Middlesex
UB7 OEH. Tel: 01753 680868.
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power amplifier and
(above left) a

Hi-Fi Heritage: the
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show just a selection of the
dozens of items exhibited in
a special historic hi-fi

classic valve tape
recorder

display at the HiFi Show
in September. Special
thanks go to Absolute
Sounds, Alan Ainslie of
ATC, Beam Echo,
Celestion, Chris Clifford,
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Loricraft, Naim, Meridian,
Rogers and Station Sounds
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Quad AM
tuner, FM tuner
and Quad II
pre-amplifier

Beam Echo
Avantic
integrated
amplifier and a
rare tuner

Radford SC22
stereo control unit
and Radford
STA-15 stereo
power amplifier

Leak
Troughline
FM tuner,
with Leak
TL12 and
IL 25
power amps
RCA's `New
Orthophonic'
pre-amplifier
and 40W
KT66-based
power
amplifier

Meridian's
original CD
player and the
complete 100
series of
arnpeers and
tuner
Left to right: Ortofon SPUA, ADC 25 (hidden)
Denon DL- 103 and a
prototype Decca Mk V
cartridge; SME 3009,
Grace G714 (wood) and
Grace G707 tonearms

Rogers
Ravensbourne tuner
with a Cadet pre-/
power amplifier
combination
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Peter] Walker, OBE

F
OUNDING FATHER
As Quad celebrates its 60th year, founder Peter Walker is more than
ever a father figure in the great tradition of British hi-fi
BY

T
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no other producer of audio components,
and Peter Walker controlled it for the first
50 years before handing over control to his
son, Ross. Walker wrote, in G A Briggs's
Audio Biographies, that ` By 1952, my firm
was of sufficient size to enable me to
delegate nearly all management and
departmental responsibilities; in fact, shed
myself of all those aspects of business
which did not appeal to me.' Luckily for
us he immersed himself in research and
design.
Any company would be proud to have
created one milestone product; Quad can
claim at least four with the Quad II tube
pre- amp and power amp, the original
electrostatic loudspeaker and the current
electrostatic, the ESL 63. And it's as the
seminal producer of electrostatic speakers
that the company is known, but the
company actually began with public
address
equipment
and,
eventually, a successful ribbonhybrid, the horn- loaded Corner
Ribbon Loudspeaker of 1949.
KK: Why did you move from
the original ribbon speaker to
o what became the original
Quad electrostatic?
PW: From atheoretical point
of view, an electrostatic is an ideal
way to make a loudspeaker — it
matches the air perfectly and it's all
predictable, as ordinary loudspeakers are
The Quad 1 rather variable.
ampler,
It has some problems which are rather
introduced around 1946 difficult, mainly due to the stretching of the

ake a poll of British audiophiles
(even those under 40) asking them
to name the grandaddy of hi-fi in
the UK and the majority will say ' Peter
Walker' without hesitation. This quick,
natural, almost instinctive response is the
result of alegacy which includes arun of
classic products and the creation of a
company which, until its acquisition by the
Verity Group last year, was almost certainly
the oldest specialist hi-fi manufacturer still
under the ownership of the original family.
Quad Electroacoustics Ltd — born as S
P Fidelity Sound Systems on March 26,
1936, before changing its name that year
to The Acoustical Manufacturing
Company —
has
an
uninterrupted history
matched by
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diaphragm. It mustn't shrink and that sort
of thing. Very high voltages, 10,000 volts
make it difficult but it's an ideal — Ithink
most loudspeaker manufacturers have looked
at it and said, 'What alovely way to make
aspeaker but it's not very practical.' And a
lot of manufacturers have tried it, too, and
most of them have said, ' This is not
profitable. Get back to putting loudspeakers
in boxes and sell 'em, lad!' (Laughs)
I've always thought so, right from, oh,
1945 I suppose or thereabouts that an
electrostatic would be anice way of doing
it. But it's in the back of your mind, how
can you do it? And it had a lot of
problems. But the ribbon was avery good
way of getting very good high- frequency
response — excellent.
The ribbon was ahybrid; the ribbon itself
was very good from 2000 cycles upwards
and the bass unit was very good up to 500
cycles. Not very good in the middle, which
Ican admit now, but there you are.
KK: Did working with the ribbon
help you to learn techniques for later
use in the electrostatic?
PW: Not at all. A ribbon is just alittle
bit of aluminium in a very large magnet
array, aradar magnet in fact — and that
would only go down to about 2000 cycles
unless you had lots of magnets; you could
make along strip one but (it would have
been) very expensive in those days.
KK: At the time you introduced the
ribbon [circa 1949-501, who was
serving the hi-fi community in the
UK?

voltages?' And you think of another idea
and go on alittle bit more. And then you
forget it again for along time; you're not
working every day on the same thing. It's
like the ESL 63 loudspeaker. It took us
eighteen years to develop but it wasn't
eighteen years every day. (Laughs.) Not at
all.
KK: Quad's roots, though, appear
to be in amplecation—or was there a
speaker before the ribbon hybrid?
PW: Well, there was, but it wasn't very
good. SL15 Ithink it was called, aquarterwave resonant — don't forget we started
off in 1936 making amplifiers for public
address, dance bands and things and then
started making high fidelity equipment
because you were interested in it, for
yourself and your friends were interested.
We made a jolly good amplifier before
the war, triodes like PX4s — excellent, it
would sell nowadays. Direct-coupled and
all the rest of it, but there was no market
for that in those days at all. Two PX25s
driven by an MI-14, an ML,4 before that —
and abit of feedback on it, actually. Oh
yes, feedback came out in 1936; wasn't
used alot, just alittle bit. They were good
amplifiers. 12 watts.
KK: Were there any other, earlier
electrostatics with which yours had to
bear comparison?
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1955: after the corner ribbon, Peter Walker
designed this corner electrostatic, but it was
never put into production

PW: There was certainly the Janzen in
the US. There was one before the war
which was called the Primastatic, Ithink
which was just atweeter, several German
electrostatics were made but the really
didn't make a big market at all. None
(Janzens) came to England unless you went
over with asuitcase. The original ESL just
competed against other loudspeakers, and
it wasn't as loud, so people who wanted to
shake the windows didn't buy a Quad
electrostatic speaker.
KK: Was it an immediate hit? Did
the audio journalists of the time
recognise it as revolutionary?
PW: Some of them did and some of
them didn't. It was quite an oddball sort
of thing. `What's this funny looking thing?'
They thought it looked like aroom heater.
In fact, we'd have people stand by them
to feel the warmth.
KK: Was it easier to launch in the
USA?
PW: No. We had a very, very good
review in America, aman came over and
he said it was most wonderful but it's not
loud, it doesn't shake the windows. But it
gives the most natural reproduction by a
wide margin more than we've ever heard
before. And that got us some orders from
America, some orders came in. But it
wasn't very good with American highpowered amplifiers, which would just bust
'em, spark ' em to bits.
Americans had larger rooms, their whole
basements given over to hi-fi, and it had
to be pretty loud. And the poor old ESL
wouldn't do that. But anumber of people
liked it very much. You either did that or
you didn't like it at all.
And when stereo came along, you had
to have two of ' em. A bit big for that but
it worked very well. In fact, after we made
400 of them we modified the directivity
because of stereo. The directivity pattern
was made for mono — not quite the same
as stereo. Serial number 409 Ithink it was.
KK: How did you change it? Driver
shape?
PW: No, it was just the electrical
distribution between the elements. No
other modifications as far as Iknow.

Note: paru of this artide previously appeared in adifferent form in Audio magazine, USA, 1995

PW: At that time the hi-fi industry
hadn't really taken off. It never really took
off until we had the LP record where you
could play through a whole symphony
without messing about, jumping up and
down and without having surface noise
from the disc. It was avery small market.
You perhaps remember the days of Voigt;
Iadmire him greatly. He made an excellent
speaker and he sold two aweek. That was
the sort of market. You made amplifiers
and loudspeakers for yourself and your
friends and afew fanatics and that's as far
as it went until the LP came along.
During the ribbon speaker's life we sold
less than athousand units. It wasn't pairs,
it was all mono — there wasn't any stereo
then. And they were £95 atime which in
present-day money is quite alot.
Around the same time that the LP was
introduced, 1954, 1955, the electrostatic
was introduced — Ithink we demonstrated
it in 1955, about that time.
KK: How many years had you been
working on it?
PW: Well, you don't work on it for years
and years. You have alittle go and get rid
of afew problems, and then you forget that
and get on with other things that you can
make and it stays in the back of your mind
and you think, ' Oh, we could get over that
— what about dust and these high
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Peter Walker with the 'new' electrostatic, the
ESL63, in 1982
KK: At what point did you feel that
transistors were acceptable for your
amplifiers?
PW: 1968. Prior to that you only had
germanium transistors which didn't do high
frequencies very well. They would blow up
a bit and they weren't as good as valves.
But in 1%8 we could make a transistor
amplifier as good or better than valves —
not everybody believes that but there we
are. That's what we thought.
KK: But do you ever think back
that, while the solid-state equipment
measured very well that maybe it
didn't sound as good as the valve
equipment?
PW: No. I think this going back to
valves is partly fashion and partly the fact
that you can make avalve amplifier fairly
easily and it will always sound good.
Transistor amplifiers are much more
difficult to design and it's easy to make one
that measures quite well but gives current
overload and things go wrong like that,
secondary breakdowns and all sorts of
things so it's not so easy. But if you make
it properly and do all the measurements
properly, and do all the proper listening
tests, oh, yes, then its the right way to
make an amplifier. It still is. The fashion
for valves is, Ithink, just afashion.
KK: Iwon't challenge you on that
one.
PW: But you don't believe it. (Laughs.)
KK: If you were starting Quad all
over again, what areas in the hi-fi
chain would you feel still need to be
addressed?
PW: The relationship between the
loudspeakers and the room. And to
somehow try to improve stereo — stereo
comes out of two loudspeakers, whereas
from an orchestra for example it comes out
of awhole lot of little sources, and two
loudspeakers — though extremely good —
don't quite do that. Binaural could do it
if you had special headphones designed to
suit your own ears, pinnae, which is very
difficult to do. Particularly taking into
account the distance apart of your ears...
but it's quite impractical from acommercial
point of view. But if it is done, and the
recording is made with little microphones
in your own ears, then what you is hear is

as perfect as it's going to get.
KK: And if you were to
produce a new Quad ESL
95? How would it differ
from the ESL 63?
PW: Idon't know whether
it would.
KK: Bass response?
PW: Bass response on the
'63 is quite good. It doesn't
get the oomph- oomphoomph like lots of cabinet
speakers,
but
if you
measure it then it's only
6dB down at 36 cycles
which is not bad. Better
than most, but not all.
There are some which will
go lower than that but not
many.
KK: And maximum SPLs?
PW: We can get just over
100dB at two meters, which is adequate
for me and 95% of our customers, but not
all of them. With some sorts of music, the
louder you play it the better it sounds.
KK: And what would you have
changed
about
the
original
electrostatic?
PW: (Laughs.) Ooh, dreadful question.
Well, Icouldn't have made it better at the
time. You take asilly old man of 78 and
ask him what would he have done in
1950. Well, if Ihad my present experience
I'd have made something like the 63,
which Imade to improve over the first
one in the first place. In alot of respects,
anyway.
What was difficult about the first one?
Well, it had what was in effect a woofer
and atweeter and getting those two exactly
level and matching in response, that wasn't
easy because they'd vary slightly —
variation in the gap, variation in the
tension of the diaphragm would upset it a
bit, you see. One wanted to avoid that.

The
Electrostatic,
launched in 1957: after
around 400 had been
produced, the directivity was
modified to suit stereo use

Can't think of anything else. Would Ihave
made it bigger? Well, then it would have
upset awhole lot of people who wanted a
small speaker. Would I have made it
smaller? No, because then you wouldn't
have enough bass. It was roughly the right
size.
It cost £ 52 when it came out — what
the price would be now goodness only
knows. But there was always awaiting list
for them. We allocated them to dealers,
and the amplifiers at that time, and they
were allowed six amonth or three amonth,
what have you. You didn't ask a dealer
how many he wanted. You told him what
he could have. Didn't have any sales
people; didn't need them. (Laughs.)
Wonderful situation!

Components were ', lade in-house: this shot shows the old coil-winding room
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equipment reviews
LEAK
Point One Stereo
Control Unit
and Stereo 20
Power Amplifier

ganged. The balance control operates on both channels simultaneously, increasing the gain of one channel whilst decreasing the
gain of the other.
Each channel of the power amplifier comprises atriode stage which
is coupled to a cathode-coupled phase splitter and an Ultra-linear
output stage using 2 EL84's. The only difference from the standard
Leak amplifiers is fhe use of atriode input stage instead of apentode.
RC smoothing is used and the common rectifier is a GZ34.
Power Output

Manufacturer's Specification
Manufactured by H. J. Leak & Co. Ltd., 57-59 Brunel Road, East Acton,
London, W.3. Specification: Point One Stereo control unit. Inputs:
Pickup, 5mV. 70,000 ohms; Tape, 4mV 120,000 ohms; Tuner 50mV.
70,000 ohms; Extra, as tuner. Controls: Selector, Function, Bass,
Treble, Balance, Rumble filter, Volume and on/off. Bass, ± 16dB
at 30 c/s. Treble, ± 14dB at 20 Kc/s. Total Harmonic Distortion:
less than 0.01% for I25mV output. Crosstalk, approx.-50dB up to
1,000 c/s and approx.-30dB at 10,000 c/s. Dimensions: Panel
III x4/: chassis 10/x 32x 5 in. Weight: 5/ lb. Price: £21.
"Stereo 20" Power Output: 22 watts rms ( 11 per channel). Total
harmonic distortion: 0.1% for 10 watts rms per channel at 1,000 c/s.
Hum and Noise: 80dB below max. output. Sensitivity: 120 mV gives
max. output. Frequency response: + 0.5dB 20 c/s to 20 Kc/s. Damping
factor: 25. Stability factor: ± 3dB, 10dB. Output impedance: 4, 8,
and 16 ohms. Power supply: 200 to 250v, 50 to 100 c/s or alternative
model 100 to 125V, 50 to 100 c/s. Consumption: 105 watts.
Dimensions: 10/ in. by 12/ in. by 6/ in. high. Weight: 22 lbs. 6ozs.
Price: £ 30 9s.
•
•

T AM

often asked which amplifiers do Ifind the most interesting,
those made by old-established firms or those made by newcomers
to HiFi? This is adifficult question to answer. In general Isuppose
Iwould find the unknown quantity of greater interest. A much easier
question to answer would be, which amplifiers do Ifind most pleasant
to use? Certainly Leak would be somewhere near the top of the list.
Leak amplifiers are always ajoy to handle, not only because of the
high standard of performance but because of their superb workmanship and attention to detail. Here is an example: The " Stereo 20"
is not only fitted with 2extra mains sockets for gramophone motor etc.,
but the plugs and 2 mains leads are supplied as well. A small point
perhaps, but it does simplify installation—especially for the novice.
The Leak " Point one" stereo pre-amplifier was released late last year
and is basically the twin-channel version of the popular " Point One"
control unit. Although it is primarily intended for use with the
"Stereo 20" or " Stereo 50", it can be used with any two amplifiers
such as the 1L/12, TL/15, TL/50 plus etc. The " Stereo 20" which
was actually supplied with the preamplifier is essentially two -.
10 watt
amplifiers similar to the TL/I2 plus mounted on one fairly large chassis
with the power supply. Grain oriented steel is used for mains and
output transformers.
4
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•Power output against total harmonic distortion, at 1,000 c/s.
Circuit Details
Each channel of the pre-amplifier comprises 2EF86 valves, equalising
being effected by the first stage which is followed by a modified
Baxandall tone control stage using the second EF86. This is followed
by the volume and balance controls plus the switched condenser
which forms the rumble filter. The original Baxandall circuit gives
no amplification but here the input sensitivity requirements have made
it necessary to change the circuit so as to provide aworthwhile gain.
Pre-set controls are fitted to all inputs except microphone and are

Frequency c/s..
Watts (rms) ..

30
10.9

40
14.4

100
16.3

1,000 10,000
16.3
15.2

15,000
12.2

Frequency response
This was found to be within 1dB from 30 to 30,000 c/s and hum and
noise was approximately -80dB relative to 15 watts. The feedback
loop of 28dB could be increased to 36dB before instability became
evident, thus indicating astability factor of 8dB.
One recording characteristic is provided as shown in the diagram
and CCIR 7/ in. compensation is given when playing direct from tape
heads. NARTB and other characteristics can be obtained by adjusting the tone controls. The Tone Controls gave a lift of 17dB
and cut of 15dB at 40 c/s with alift of 12dB and cut of 16dB at 9kc/s.
No low-pass filter either fixed or variable is provided. The rumble
filter, which is switched, attenuated from about 100 c/s with a 3dB
point at 70 c/s and gives a cut-off of 13.5dB at 20 c/s. Crosstalk
between channels varied from -30dB at 10 Kc/s to -54dB at 1,000 c/s.
Matching was in general within 1dB for all settings of the controls.
The balance control is ganged and either channel can be faded to zero
without affecting the other.
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•Equalisation characteristic for discs.
The sensitivity was ample for the Decca stereo pick-up to be used
successfully and good results were also obtained with the Tannoy
"Van-twin." Ample power was available for two Electrostatic
speakers in a fairly large room. For those who really need even
greater output there is the " Stereo 50" which is rated at some 25
watts per channel and is directly interchangeable with the more modest
"20." (Relatively modest that is!) Imust confess that Imissed the
filter and slope facilities which are such afeature of the Varislope Ill
reviewed in February. Perhaps a stereo version is contemplated—I
am sure many people will find the extra cost worthwhile. After all,
distortion is probably a bigger problem with stereo programme
sources than with monophonic . . . The styling and presentation of
the control unit is similar to the Varislope—a transparent Diakon
plastic panel finished in maroon, cream and gold with elegant knobs
to match. The wiring and general engineering is, as usual, impeccable.
Summing up then, this stereo combination is excellent value for money
and can be confidently recommended.
G.W.T.
LONDON AREA—TAPE RECORDERS AND HI-FI
Stocking Agents: Ferrograph, Vortexion, Leak, Quad, etc.
RECORDING CO., 3-8 Brigstock Parade,
London Road, Thornton Heath, Surrey

NUSOUND

TAPE RECORDER SPECIALISTS

Tel: THO 7609
(Oppostze Thornton Heath L.T. Bus Garage— Sot floor)
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THE DECCA ffss STEREO PICKUP

The voltage developed in each
half of the vertical coil is the
same as in the lateral coil ( for
the same stylus velocity in each
direction of course).
If the
modulation is applied to one
channel only (+ 45 deg.) the
voltage ( V) developed in each
half of the vertical coil and the
lateral coil will be equal, therefore we shall obtain 2V from
terminal R-C and zero from
Decca pickup arrangement of 0-C. Conversely, if the modo lateral and twin channel coils lation is at — 45 deg. ( i.e., the
with output points.
other channel only modulated)
the conditions will be reversed and zero potential obtained
from terminal R-C and full (2V) potential from terminal G-C.
Thus the mechanical electrical system, which is basically a lateral/
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The response curves of the Decca Stereo Pickup from both channel.
show the output Iron, each to he substantially flat over the range
40 to beyond 10,000 cis. with Cross Talk at least 20 dB over the
major part of the range. Measurements were taken with Decca
Test Disc PS 131 (
outer wall only . modulated—see top curves
and inner wall only modulated, ref bottom curves). and corrected
so Constant Velocity at 1 cm.l sec. r.m.s. Load 601(T ' 300
Stylus pressure 4 grams.
Although the cartridge was tested at the makers' recommended
load of approximately 50 Kilohms. it is not at all critical: indeed.
feeding the unit into 2 Megohms did not materially alter the high
frequency response. The self-capacity of the connecting leads ( in
the arm) is somewhat high but does not appear to affect the
response. The figures quoted in the graph are the 100 p.f. of the
valve voltmeter, plus the self-capacitance of the pickup lead.
The output is about 2 millivolts per cm/sec.. which is about
half that of a hi-fi monaural unit; therefore a high gain preamplifier is required. We actually used two "Quad" systems for
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hill- and-dale pickup, is made to respond to 45 deg./45 deg. modulation. At the same time, by using the lateral sensing unit only.
the cartridge can be used for lateral modulation ( i.e. normal fine
groove monaural records). The cartridge can of course be used
as a lateral/hill-and-dale pickup by interchanging the connections.
The cartridge is a double variable reluctance type in which the
total dynamic mass of the moving system is about 1.2 milligrams
in a vertical sense and about 0.6 milligrams laterally. The resonant
frequency in a lateral direction is of the order of 24 to 26 Kc/s
and in a vertical direction about 16 Kc/s. Because the cartridge
works on a sum-and-difference principle, it is theoretically possible
to obtain extremely low crosstalk figures, and these are exemplified
in the accompanying graph. fig. 2. It is seen that the crosstalk
is at least 20dB over the majority of the audio spectrum, and only
at the extreme low and high frequencies does it approach 6dB
(we hope to take up the question of crosstalk in a subsequent
article).
Best yet as a Monaural, too!
The frequency response is better than any stereo cartridge we
have yet tested, the lateral frequency response in particular is considerably better than the majority of hi-fi monaural cartridges
(see fig. 3).

db

* Maker's Specifications (all relative to 45/45). — Output:
1.1 mV/cm/sec r.m.s. per channel. Impedance: 5,000 ohms at
400 c/s. Recommended termination: approximately 50,000 ohms
each channel. Diamond stylus radius: 0.0005 inch; tip mass: less
than I milligram. Stylus compliance: 3.5 x 10 -6 cm/dyne.
Frequency response: when measured on Decca test discs is within
±1 dB of British Spec. No. 1928 recording characteristic ( American
R.I.A.A.). Crosstalk: approximately — 20 dB. Height adjustment:
range 1.75in. + a75in. — 0.375in.
Dimensions: overall length
12.5in.; height with arm parallel to base 1.75in.; distance from
reproducer point to centre axis of rotation of base = 9.0in.;
distance from centre of turnable pin to centre axis of rotation of
pickup base = 8.375in.. Playing weight: 3.5 grams; Weights:
pickup, complete with head and arm rest. 9.2oz. Complete with
display box 2I.3oz. Ready for shipping 24.5oz. Cable: 3-core
screened, length of free hanging cable I8in. Colour coding: red—
left channel, green—right channel, yellow—lateral, screen—
common. Manufactured by the Decca Record Company, Ltd.,
Radio and Television Division, 1/3 Brixton Road, London, S.W.9.
Price £ 15 16s. 6d. ( plus U.K. Purchase Tax £6 3s. 6d.l. Supplies
available through Hi Fi Dealers from August 25 onwards.
•
•
HE premature announcement of stereo discs just before the
Audio Fair early this year cast a bombshell into most equipment manufacturers' domiciles, but it was nothing like the consternation caused in the majority of laboratories ( and toolrooms
and production units) of pickup manufacturers. The major
recording companies had agreed among themselves and the trade
generally that stereo records would not be available or publicised
before August, 1958, but stereo test records were made available
for the industry towards the end of last year. By February. 1958.
most pickup manufacturers had experimental models prepared and
were engaged in preliminary tooling, but quite obviously, in a
major project in which thousands of pounds of tooling may be
involved, one does not dash headlong with the first design that
comes to mind, especially when there is very little, if any. previous
experience on which to draw. The two possible exceptions are
Connoisseur and Decca.
The Best Stereo Pickup to date
Readers of HiFi News will remember that it was the Decca
pickup which was used in the very successful demonstrations by
this Journal at the last Audio Fair, and we can assert without
equivocation that the Decca pickup is the best engineered and
designed stereophonic cartridge we have had the opportunity of
examining to date. Unlike the other cartridges which we have
examined. the Decca unit operates on the "sum and difference"
principle; that is, instead of having two sensing elements each
(perating at 45 deg. to the horizontal, it has a lateral sensing coil
and two vertical sensing coils as shown in basic form in fig. 1.

SUSSEX

Amplifiers,
F.M. Tuners,
Speaker
enclosures, inoton
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Specialists in Hi -Fi &
Stereo Installations
Leak, Pye, Mu/lard, etc.
4Connaught Buildings
Phone: Worthing 2241

listening and the power amplifiers overloaded at "8" on the
volume controls.
The measured compliance was 5.5 x 10 -6 cm/dyne lateral and
4.5 x 10 -6 cm/dyne vertical, whilst longitudinal motion in .
the
direction of the groove is rendered negligible by a "staying"
member, and this contributed materially to the extremely low
harmonic content. Indeed, examining the wave form on an oscilloscope on 45/45, vertical and lateral test records showed the slightest
trace of second harmonic at 7 Kc/s on the vertical test record only.
The cartridge tracks all test records, heavily modulated music
records (
Boutique Fantasque, etc.) on monaural, and it tracks the
Decca stereo demonstration records at 3 grams. The stylus is a
half-thou. diamond, and its use on monaural discs reduces tracing
distortion considerably; but cartridges using a stylus of this very
small radius must never be played at pressures much in excess of
three grams, otherwise considerable attrition of both the point
and the record lake place.
The induced hum was less than 10 microvolts, and is well below
the background noise of the test records. This is more than
adequate for any installation.
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STEREO CONVERSION HINT
Using g Lenco arm for a Ronette cartridge
FINDING that the Ronette Binofluid stereo cartridge fits
perfectly into the Lenco plug-in shell, it was the quickest and
simplest thing to use the Lenco! The stylus pressure can also be
adjusted very quickly—and accurately—using a stylus balance.
Unfortunately the plug-in shell is only a two-pin type. While the
third connection can be an extra wire coming right up to the
cartridge pins it is far more convenient to retain the plug-in
facility— if only to put the precious component in a safe place
when not in use!
Simple materials needed
The writer hit on a very simple and satisfactory solution and
thought it worth passing on to the many readers who already
have such a pickup arm. The only materials needed are two small
pieces of brass shim or packing, two small dabs of " Evostik" or
something similar, and some very fine flexible wire. The brass
shim used was 0.004in. thick, but this is not critical. It can be
obtained from almost any garage—they use it in various thicknesses for packing or spacing washers. The diagram shows how
the extra contacts are shaped and fixed.

10,000

The lateral ( monaural) frequency response curve of the Decca stereo
pickup shows an output which is substantially level over the useful
audio range (actually 30 to about 24,000 cl s). Measurements taken
from Decca Test Disc LXT 5346 and corrected to Constant
Velocity at 1.0 en,./ser. r.M.S. Load 601C21400 pl. Stylus
pressure 4 grams.
The head is a clip-on unit, with four sliding contacts of generous
dimensions, and there should be no trouble due to contact resistance. The arm is a simple tubular system, suitably counterbalanced. The friction was such that only 0.3 gram was needed
to start it moving across the record.
To summarise: This pickup is manufactured for Decca by their
subsidiary company Reid and Sigrist, the well-known camera and
scientific instrument manufacturers, and this probably explains the
precision of the instrument— to which we cannot do justice by
description. It is in the highest grade, both for professional and
domestic requirements, both as a stereo and as a lateral cartridge.
We unhesitatingly recommend it for use in the above categories
and we compliment Decca on a really fine piece of engineering
design, and Messrs. Reid and Sigrist on carrying this design into
practice in an exemplary manner.
Testing of Stereophonic Cartridges
testing and evaluatien of monaural cartridges has been
fairly well established over the passing years, although there
are still differences of opinion as to the precise meaning of some
of the tests. In the case of stereophonic cartridges we are presented with a host of new problems. The standard procedure . 0
present laid down is to test each channel separately—i.e, two
records are cut, one with only the outer wall modulated, and the
other with only the inner wall modulated.
Ideally, of course, there would be no modulation of the opposite
wall, and if the pickup were also perfect there would be no signal
from the other channel. In practical cases there is a fair amount
of modulation of the unwanted channel, which is referred to as
"cross talk." This unwanted modulation can be expressed in simple
percentage, or alternatively the ratio can be expressed in decibels
below the signal modulation. The cross talk on the record is
measured optically by means of the Buchman- Meyer light patterns.
In addition there is always some cross talk generated in the disc.
The method of testing will be dealt with in these columns shortly.

THE

It is advisable to use this third connection for the common
earthy connection, but it should not be earthed on to the arm or
motor chassis—only on to the braiding of one of the two screening
leads that will take the signal from the pickup arm hase to the
amplifier. Note "one" only, so as to avoid hum loops. Note
also the advisability of an entirely separate wire to earth the
motor, chassis, and PU arm. One last word—the extra flexible
lead running inside the PU arm must be very thin indeed. As thin
as, or even thinner than the two leads already there. Anything at
all thick will be stiff enough to upset the accuracy and consistency
of the stylus pressure. When we used over 10 grams this was not
a problem, but now stylus pressures are often under 5 grams, this
point must not be overlooked. ( Not all modern PU arms aspiring
to high fidelity status are without criticism on this score.) Mar»
mysterious cases of groove-jumping can often be traced to stiff
leads or leads laying wrongly—the tail wagging the dog. in fact!
You won't have long to wait now for stereo record reproduction
in your own home!
R.L.W.
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EQUIPMENT REVIEWED
MANUFACTURER'S SPECIFICATION.
Professional quality loudspeaker. Frequency response: 60 Hz- 14 kHz ± 3dB. Power handling
capacity: 40 W peak programme lene? Nominal
impedance: 9ohms.
Drive- units: 8in bass
loudspeaker and Celestion HF1300 and STC
4001 HF units. Cr
r: by L-C network and
matching transformer. Finish: Teak. Weight:
31 lb. Dimensions: 25 x12x 12 in. Price: £ 74-34.
The speaker is also available with a built-in power
amplifier for £82.
Manufacturer:
Spendor
Audio Systems, 32 Station Approach, Redhill.
Surrey.

the chosen units and cabinet design claims a
response within + 3dB between 60 Hz and
14 kHz—which was indeed verified by measurement.
The unusual part of the design is mainly the
woofer cone— nothing very unusual to look at,
but the choice of material, shape, thickness,
surface treatment, and surround, represent a
lot of patient research. We cannot have a
truly rigid cone that stays rigid over the whole
frequency range. All cones bend and wobble
like jellies above a few hundred Hertz, but if
we can avoid major break-up modes and have
no odd areas of cone that go on vibrating after
the signal has stopped, we will have avery nice
unit. All this has been known for many years,
and numerous people have tried various ways
of doing it. Damping was obviously needed,
but this is difficult to do in practice. Every
damping device--the surround, the cone
material itself, applied dope painted on, damping pads stuck on (the CQ speaker many years
ago, and the B&W speakers now), sandwiches
and composite construction, and elliptical
shape—all help and probably do very well at
some frequencies, but only at some frequencies,
and all have been used. This is why the Quad
ELS has stood out as an exceptional loudspeaker for over 15 years. It simply does not
have this problem, or at least it is an order of
magnitude or more removed.
On test the Spendor lived up to its promise:
it is an exceptional loudspeaker, probably the
best the reviewer has had in his home to date.
This is a big claim to make, and to be certain
of this it has also been listened to in a wide
variety of surroundings, and tests included
several other pairs of speakers. If aloudspeaker
has slight peculiarities, they may not in any
one situation be enough to arouse criticism.
'Situation', here, involves the physical surroundings and the music, etc, played through
it. In adifferent situation, this peculiarity may
be emphasised by different room acoustics or
a signal that reveals it more clearly. Our
senses now notice it and we criticise it accordingly. This is why we always advise people
to try and borrow proposed loudspeakers so
they can hear them in their own rooms before
deciding. It is a sort of threshold effect—we
will stand so much and no more!
The Spendor must be used raised at least
eight inches above the floor. On a box will
not do, it must have ' fresh air' under it, and

years ago anxious to know what noises
SorviE
they were actually broadcasting, the BBC
had need for a loudspeaker that really told the
truth. Ever striving to raise standards, they have
more recently found it necessary to develop
a fresh version of their own monitor speaker,
and one of the most difficult parts was the cone
of the main twelve-inch driving unit. With
much patient research, a satisfactory design
was evolved after suitable material, shape and
construction had been found.
But the exercise was continued for a while
to see if the same principles could be applied
to a smaller woofer design. This was found
to be possible, but was not finalised then as
there was no need for asmaller monitor at that
time. Interest in the design, however, did not
stop here and Messrs Spendor were given a
licence to use the design information and
market a complete loudspeaker. (Later, the
BBC did further work on it and finalised a
similar design—this being licensed for production by another manufacturer, Rogers Developments.) The Spendor therefore has an
excellent pedigree, as BBC research is well
known for its painstaking investigations and
meticulous attention to detail.
Spendor market two main versions, one
with abuilt-in 20 W amplifier and one without.
The pair submitted for review were without
power amplifiers and had a nominal (very!)
9-ohm impedance.
Basically there is nothing unusual in the
design. It uses three drive-units—an eight-inch
woofer of their own manufacture, a Celestion
1300 tweeter and an ITT (STC) 4001 G supertweeter. The cabinet volume is approximately
2cu.ft. and the front panel also carries asmall
port making it more or less a reflex design.
The panels are of jand jin. ply, each heavily
damped with a 1in. layer of heavy bituminous
felt and lj in. of plastic foam. The crossover
unit uses no less than 14 components and with

TELETRON

Practical Stereo Handbook by Sinclair
Magnetic Tape Recording by Spratt
Practical Tape Recording Handbook No. 1by Brown
Mullard Circuits for Audio Amplifiers
Transistor A.F. Amplifiers by Jones ...
Magnetic Recording by Quartermaine
Audio Measurements by Crowhurst
High Fidelity Loudspeaker Enclosures by Babani
Mullard Type C. Tape pre-amplifier

• High Sensitivity • Self Powered
• Twin tuned circuits
• Pre-setting for M W Programmes
tuned for 1500M

THE TELETRON CO. LTD.
II2b, Station Rd., Chingford, London, E.4

Battery extra

SIL 0836

4/56/3
5/6
9/4
22/5/24/5/6
3/-

Postage has been included in'the above prices

• Switched program selector

Tested and ready for use

when placed on the floor, many signals acquire
a slight heaviness mid male speech becomes
boomy. Raise it on a box, say, even 10 in.
high, and it is better, but replace that with a
woven wastepaper basket or a stool and immediately things feel more real. This phenomenon is known and understood, but has received little publicity so far, probably because
far worse troubles were besetting our loudspeakers. Once improved standards have been
reached, this factor becomes worth attending
to. If the speaker is on or very close to the
floor the response in the low hundreds
is not only increased, it is less smooth, as
explained recently in Wireless World by H. D.
Harwood of the BBCs Research Department.
By the time this review is printed, suitable
stands should be available, including a very
useful one on castors, neat and tidy enough
for domestic as well as studio use.
Bass response is excellent and bass lift was
never felt necessary, though theoretically a
little would be worthwhile if listening to organ
music. Bass lift was nevertheless tried and even
excessive lift failed to show up anything wrong,
so design at that end of the range is obviously
very good.
The high-frequency end is equally good, by
some standards possibly alittle too bright (this
just shows on the response curve on-axis), but

NEW BOOKS on HI-FI

TAPEJAK

The first Transistorised Radio Tuner,
specially designed for use with Tape Recorders. Converts your Recorder to a high
quality Radio receiver. Direct recording
on Tape. •
An extra high gain version of the Tapejak—
with in-built Pre-Amplifier, is abr. available
at £6-13-9. For use with low gain Gram
Amplifiers etc. Size 5"x31"xlr

• Fixed

SPENDOR BC- I
LOUDSPEAKER

UNIVERSAL BOOK CO.

f5-9-0
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recordings going back some 15 years, including
many of the old EMI Stereosonic tapes, to see
if there was any more in them than had already
been heard. Indeed there was, very often, and
one wished yet again that one had given up a
lot more so as to have been able to buy some
of those lovely stereo tapes while they were

still available. ( I'm still in the market, if the
Editor will permit.)
This is no new effect, and it has been experienced once or twice before, when some large
step forward has been made in equipment and
is not limited to loudspeakers of course.
Ralph West

W.1
Come to the RADIO

BERKSHIRE

LONDON AREA,

The South Midlands High Fidelity Centre

Th e
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SPENDOR Bd 1

IMPEDANCE ( OHMS)

probably only brighter than we have been
used to in the past. Treble boost only makes
it brighter, not unpleasant, as is usually the
case, so it is obviously very smooth indeed.
This is possibly one advantage of using the
super tweeter, instead of pushing the tweeter
up to its top limit. The response at 30 degrees
off-axis is even slightly more level compared
with the on-axis measured curve—very uncommon and probably asensible arrangement.
On every type of signal listened to over several
months, nothing ever caught it out, though it
did not of course hide blemishes in the signal.
In fact one soon became aware that whenever
there was any doubt about a signal, one had
got into the habit of checking it on the Spendors.
An interesting comparison, the result of an
audience question during a recent lecture—
demonstration between three different so-called
'monitor' speakers showed remarkable similarities. It should have done, as all perfect
loudspeakers should sound the same. Those
well on the way to perfection ( we will never
get there of course) should therefore sound
more alike than lesser breeds.
The remarkable performance of the Spendors
prompted the reviewer to dig out lots of tape

CENTRE

Leak • Quad • Rogers • Dulci • Ferrograph • Simon
Reflectograph • Brenell • Dynatron • Goodmans • Tannoy etc.

THE HI- Fl and TAPE RECORDER SPECIALISTS
GARRARD • GOODMANS • ROGERS • SOUND • E.A.R. • LEAK • R.C.A.
WHARFEDALE • CHAPMAN • CONNOISSEUR • QUAD • W.B.
33 TOTTENHAM COURT ROAD, LONDON, W.I
Expert advice
Telephone: MUSeum 6667
Easy Terms

LONDON AREA W.I

LONDON AREA, W.C.2
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EQUIPMENT
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(
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TAPE

0
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RECORDER

Tel: 1101

SPECIALISTS

MODERN ELECTRICS LTD

AELXLPEHRITFI ATTENTION
MATTERS

DEMONSTRATION AT ANY TIME,
by Quad, Leak, Wharfedale, Goodmans, Garrard,
Ferrograph, Vortexion, Grundig, Simon, etc.
TAPE RECORDER SPECIALISTS
164 CI1ARING CROSS ROAD
Tel: COV 1703, TEM 7587
Sto,ki,ts of equipment
Lc,,,o, Connoisseur,

Export arrangements a speciality by sea, air or personal export.
WEBB'S

RADIO,

14 SOHO STREET,

LONDON,

W.I.

GERrard

2089

Audio-Technica AT- 1005 Mk II
Tone Arm + Hydraulic Lift and
the Audio-Technica AT-21S
Cartridge.

To achieve pure unadulterated sound reproduction
your first aim is to ensure perfect contact with the
record playing surface and to this end, extensive
research and development has gone into the
aesthetically designed Audio-Technica AT- 1005
mk II tone arm. For use with any cartridge.

If used in conjunction with any one of the AudioTechnica Stereo Cartridges will give you the perfection looked for in the first step to superior sound
reproduction. Install Audio-Technica then sit back
and enjoy the moment of truth - yes, Audio-Technica
Tone Arms and Cartridges are for the perfectionist.
Hydraulic Lilt shown above optional extra
See the Audio-Technica Tone Arm and range of Cartridges
at your HiFi Specialist or for address write now to:

SHRIRO (
UK) LIMITED, Hi Fi Division,
42 Russell Square, London, W.C.1. Telephone: 01-580 6996

audio-technicá
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FtRARD " 301"

TRANSCRIPTION

UNIT

THE Garrard " 301" transcription motor has been available
1
for some years now, and has already established itself as
one of the best in the world. Even so. it is very interesting to
put it through its paces and examine it closely. "Ihe manufacturer's aim was to produce a motor fit for the most exacting
professional work. This must have two main attributes: a level
of ss ow. flutter, and rumble that is inaudible under all conditions.
and a reasonable certainty that this will still be the case after
many thousands of hours of playing. The first is very difficult
to achieve. requiring long experience, patient research, and good
engineering.
The second onls requires very good engineering ,- •
note : he common factor.
the unit plate is a rigid aluminium diecasting of quite intricate
design Only the spindle bearing, motor cradle, and control knobs
are rigidly fixed to it. The motor itself is suspended bc three pans
of springs. Issu pairs of which can be seen in fig, I. At both the
motor and cradle ends, the springs fit accuratels on to groos es
machined in the fixing pins.
Ihis is to ensure the motor. while
esilient4 mounted. can h.,: relied upon to keep its position
indel n tels.
SprIng mounting is attractise from the point ut sless ut permanence. hut on its own it does not necessarily prevent transmission
of sihration.
In fact, at the spring-cum- sprung- mass resonant
tretittenc
it mas tiansmit as much as a solid connection.
Irouble is minimised by keeping this resonant trequencycccli
helms the lowest sibratum frequencs ins ills cd in this case about
c s. the motor rotation speed. Any large evternal sibration.
howc‘er coming from the cabinet could set the motor dancing
sigoronsly.
Damping must he applied to present this and fig. 3
shoss• a most elegant solution
Ss nthetic rubber slees es are
fitted oser about one-third of the length of each suspension
spring
N% hen displaced and released, the motor jumps back into
pi rsit mn v%ith sers little overshoot and no visible sibration
Ihe
il imping slees es also damp the spring's own resonance- which
is another of the frequencies at which it could transmit considerable vibration— probably better called sound, as it would most
probahls he in the hundreds of cycles per second. Plastic mountings are automatically self-damping, but not sufficiently reliable
oser long periods of time if overloaded and subjected to extremes
of temperature.
Properly designed there is nothing to choose
between them.
They are merely two different engineering
approaches.
A captive bar is also fitted to hold the motor rigidly for
transit
Two red- painted screws are rotated clockwise to lock
IONDON AREA— TAPE RirCORDI.RS AND 1-11-1:1
Stocking Agents: Ferrograph, Vortexion, Leak, Quad, etc.
RECORDING CO., 3-8 Brigstock Parade,
London Road, Thornton Heath, Surrey

NUSOUND

TAPE RECORDER SPECIALISTS

Tel TI-SO 7609
!Otspostte Thornton Heoth L.T. Bus Garage— It fowl
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the motor and anti-clockwise to free it for use. The motor is a
squiirel cage, shaded pole type running at just under 1,500 r.p.m.
A pair of very thick castings form its case, the top case being
heavy cast iron for magnetic shielding.
Input voltage adjustment
for
the
two
ranges ( 100-130v and
200-250v)
is
provided under the terminal cover. The three speeds are selected
by raising and lowering the idler wheel to contact the step- pulley.
The idler is held clear of both pulley and turntable rim in the
off position. and interlocked linkages make sure the speed change
can only be moved when the motor is in the off position. The
idler is a deep-tyred wheel accurately ground all over, not merely
on the working face. This is a good thing, as it ensures that the
tyre is equally resilient all round its periphery. The idler runs
in sintered bronze bushes and the lower one has an end plate
to minimise frictions. " Die whole idler assembly is mounted via
resilient bushes to the main unit plate.
Fine speed control is by eddy-current brake, adjustable from
the centre knob.
the little magnet induces eddy currents, dynamo
fashion, into the thick aluminium disc A (fig. I).
Moving it

MP
MS

F1G.4.

The Main Spindle
The main spindle is oser 3in. long and approximately fin.
diameter, and is ground and lapped to a very high degree of
accuracy .. It sits on a special thrust pad with a resilient plastic
backing.
It is grease lubricated with a Stauffer type greaser on
the side ta screw- on cap containing the grease). This all may
seem unduly elaborate. hut it is not without reason.
Much
rumble trouble has been traced from time to time to this slow
moving hearing. . loo often it has been the cinderella in otherwise promising designs.
The turntable is an aluminium diecasting. machined all over
and, of course. balanced.
Part of its deep and heavy rim is

PETERBOROUGH'S

LEADING
HIGH - FIDELITY & RECORD SPECIALISTS
HI-FI EQUIPMENT IN A WIDE PRICE RANGE
ALL LEADING MANUFACTURERS REPRESENTED
DEMONSTRATIONS ON OUR COMPARATOR
We now have facilities to demonstrate the new
stereophonic records.
Personal service at all times.
Our record browserie unique in Peterborough is stocked with a wide
range of all types of records for your perusal.

Roy Spackrnan

5EXLEYHEATH
4186
BEXLEYHEATH

RECORDER AND HIGH FIDELITY SPECIALISTS
WITH THE PERSONAL TOUCH
Demonstrations of all leading Equipments, Recorders and Loudspeakers,
DELIVERIES " OFF THE SHELF"

s

closer to the motor axis causes more of its field to cut the disc
and the increased eddy current gives more braking effect.
As
the brake is mounted rigidly on the motor, it is resiliently isolated
from the adjusting lever by three radially arranged light springs.
Adjusting movement is transmitted but not the higher frequency
motor vibration. 1his silent and frictionless brake design is also
found in our electric light meters. but that is not (
legally)
adjustable
Stepped motor pulleys for different mains frequencies are easily changed.

42 COWGATE • PETERBOROUGH

BOURNEMOUTH

NATIONAL RADIO SUPPLIES
66 Holdenhurst Road,
Bournemouth

TAPE
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Tel: 5232

1

actually below the level of the unit plate so that though it meets
all the mechanical requirements of heavy rim mass and generous
surface area for the idler to run on, it does not look bulky or
ungainly.
The leamered taper, to mate with the spindle, is a
hard bronze bushing so that the fit will remain true after many
removals and replacings of the turntable.
A rubber mat of
really even thickness is used and a very neat and accurate stroboscopic disc is provided. A turntable with the three stroboscopic
patterns ( R on fig. 2) engraved on its periphery is also available.
The whole machine comes very well packed, with turntable
separate. of course, and several small packages. One contains
the manual, a stiff-backed booklet containing all necessary instructions. templets. spare parts diagrams, and lists down to the last
washer. and its own pedigree— the factory inspection report.
Another contains the 45 r.p.m. record adapter, parking clip and
wood screws.
The other two contain the mounting parts.
A
large tube of grease for the turntable spindle is also provided.
Intended for Profefflional Use
Because it is intended for professional use, the unit plate does
not intend beyond the edge of the turntable except at the front.
where the controls are.
It is designed to be mounted on a
substantial baseboard, large enough to accommodate the desired
pickup arm. This board is then spring-mounted on to the main
panel with the familiar conical springs. Fig. 4 gives some idea
of the layout.
MP is the diecast motor plate or unit plate. It
is secured to the motor board MB with handsome plated screws
and interposed rubber washers R. C is the main panel, probably
an integral part of the cabinet. The two templets are for the
holes in MB and C respectively. This final mounting is to isolate
the whole playing mechanism from floor vibrations. etc. and.
within reason, the heavier the motor board, the better.
The motor is fitted with a properly suppressed switch and a
brake.
1he speed change spindle is given an extension. to
operate a circuit-changing switch.
Standard switch wafers can
be slid on to it and tapped holes in the diecast motor plates are
ready to receive the switch assembly rods.
The following measurements were taken on the motor:
Turntable mass. 0.2 lb. ( 2.8 kg); Turntable inertia. 402 Kg-cm':
Centre spindle. 0.2824in. diam.:
Speed change ( for 125 gm-cm
torque). 1. 75"0: Time to stop from 331 r.p.m. (65 F) ( I)limitable only : 11 secs. ( 2) Whole unit by switching oil mains. 4.5
secs.: Speed change. 240v- 260v. - 0.06"„. and 240v- 220v, • 11.085%.
Speed adjustment range. 2.75",. ( 33-34 r.p.m. approx.)
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In more serious vein, we are very gratified to see this and
others of our high grade turntables gaining quite a reputation
overseas. The makers are the Garrard Engineering & Manufacturing Co., Ltd., Swindon, ' Wiltshire, and the cost is £ 19 (plus
£7 8s. 3d. Purchase Tax in U.K.). The stroboscopic turntable
costs £ 1 3s. 6d. (plus 9s. 2d. Purchase Tax in U.K.).
R.L.W.
* Before publication this review was submitted to the manufacturers, who returned it without comment— Editor.

HI-FI FURNITURE

•1 First Class Instrument
lest it he thought that the speed variation and slowing down
times indicate inferior performance compared with other reports
published in this maga7ine. the following note is added.
ihis
design follows a somewhat different philosophy from most others
in common use. They use relatively small motors and friction is
kept down to a minimum
Here a very large motor is used, and
friction is deliberately added in the centre spindle by the use ot
a fairly heavy grease.
Because of this the motor is relatively
immune to changes in load conditions and wear oser very long
periods without attention.
For instance, tilting this motor 2
from the hori/ontal. made no detectable difference to the friction
(as indicated by the slowing down time) whereas in all pre% ious
machines tested, this small tilt made easily measurable differences
in the time. sometimes even showing a 50"„ increase in spindle
friction' ( Not all that serious, as it was still stn small!)
Ihere is hardly need to say that the Garrard 301 transcription
turntable is considered a first class instrument and can be confidently recommended to our readers. If they haven't already got
one. they have probably been wishing they had!

TURNTABLE LEVEL
.mmediate indication of deviation in any direction from true.
A sensitive circular spirit level.
bulk supplies contact:—

J.

WATSON

154, BRISTOL ROAD. EDGBASTON, BIRMINGHAM 5

BIRMINGHAM

GRIFFI N RADIO LTD

/THE H;e4
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LIÎIELITY

ALL MAKES OF LEADING EQUIPMENT
BUILT UP TO CUSTOMER'S SPECIFICATION
Stockists of the famous Ortofon "C" Pick-up
122 BRISTOL STREET, BIRMINGHAM 5

MID 1359

R tional

EALLY well produced modern furniture is always of excepinterest. Naturally one has to pay for quality, and the
cabinets shown here ( of Danish manufacture and made of solid
teak) are by no means cheap. but the finish and construction are
of the highest possible order.
The right hand equipment cabinet houses turntable, amplifiers.
tuner and has space for record storage or to place a tape recorder.
Sliding rolling doors cover the front when not in use.
It
measures 36in. x 30in. x 19}in.. and the price is £ 56 2s. 3d.
The speaker is a vented enclosure for a 12m, drive unit, and is
the same size as the equipment cabinet; the price is £ 38 I5s.
11 he corner cabinet is optional and is designed to house a I7in.
television set. or could be used for storage; price of this is
£56 Is. 6d.
The cabinets are being imported by Woollands of Knightsbrid ge: equipment and installation by Troughton & Young. Ltd..
Imperial Court. Basil Street. Knightsbridge, London. S.W.3.
As shown here the equipment fitted is a Ciarrard 301 turntable. an Ortofon pickup with interchangeable heads. Quad amplifier and FM tuner and a Tannoy I2in. dual concentric.
1he
price of the two units complete would be £ 295.
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EQUIPMENT REVIEWED
plastic friction pads affixed to the main turntable— F in fig. 3. This,
together with the rubber mat and disc gives adequate spacing between
magnetic pickup and cast iron turntable.
Three lifting fingers— L in fig. 3—operated by asecond control knob,
lift the shell clear of the main turntable and brake it to a standstill
while the rest continues to rotate. This makes possible practically
instantaneous starts and stops since the shell inertia is very low.
It also ensures that the machine, by running continuously, maintains
a more steady speed and is not affected by intermittent starting and
stopping.

THORENS TD 124 TRANSCRIPTOR

For 50 or 60 cis Mains Supply

• Distributed

to U.K. retailers by Thompson, Dianunul & Butcher.
à-9 University Street, London, W.C.I.

THIS is indeed a Rolls-Royce amongst transcription turn tables
I To do it justice one would run out of superlatives long before the
report were finished. It is Swiss made, and the manufacturer's underlying policy was to produce the finest turntable their skill would
permit. That is, of course, agood start!
The design is quite different from any previous turntable reviewed
in these pages. Fig. 1shows the main layout, M is the motor, a4- pole
induction type running at just under 1,500 r.p.m., and is supported
by 3 rubber mountings. A stepped pulley P is driven by an endless
synthetic rubber belt. This pulley is mounted rigidly on to the main
frame, and is thus always perfectly aligned with the rubber-tyred idler
I. This in turn drives via the inner surface of a flange on the main
cast iron turntable.
The idler is connected to its control knob by a flat spring-steel belt
tor tape).
The control knob has 7 positions-78-off-45-off-334-off- 164, and the idler is of course lifted well clear of step pulley and
turntable in the off positions. This control also operates amicro-switch
to switch the motor on and off. It is suppressed.
Concentric with the control knob is the fine speed control. This
(like the Garrard 301) uses eddy-current braking but does it in a
different manner. Instead of moving the damping magnet relative to
a rotating disc, in this case the magnet is fixed and very close to the
*ace of the step pulley. Inside this pulley is a movable piece of iron
giving avariable reluctance effect.

TT
FIG. 2.

TT
FIG. I.

FIG.3

The record does not sit on the cast iron turntable, but has its own
'turntable " which is clutch controlled. This is avery light aluminium
shell which fits over the main one. Though quite thin and light, it is
precision finished and runs absolutely true. Though not exactly fragile
it will of course need handling intelligently. This is driven by 6ground

The motor pulley is a double one and can be used for 50 c/s or
60 c/s mains by reversing it— fig. 4. The motor is tapped for all voltages
from 100-250. Fig. 5 shows the arrangement of the built-in stroboscope. Six stroboscopic patterns are printed on the underside of the
cast iron turntable—for the 4 speeds at both mains frequencies.
(The 334 pattern also works for 164 r.p.m.). A reversible mask K
covers the unwanted set. A neon, N, illuminates this pattern, and
gives a much clearer picture than ordinary ( mains) lighting would
do. It is viewed through a perspex window W via a mirror R. Not
only can the speed be seen all the time it is playing, but it can be
pre-set before operating the clutch.
All bearings are very well designed and beautifully finished. The
motor bearings have a large oil reserve in felt pads—as is common
for that type of work. The stepped pulley is properly bushed and is
fitted with a steel thrust ball to reduce friction, and a tiny plastic cap
excludes dust. The idler wheel's vertical thrust is taken on a nylon
washer, and the most precise details of its adjustment are given in
the instruction booklet. The main turntable spindle is over è in.

diameter, mirror finished, and runs in a cast iron bearing bushed
with nylon. Thrust is taken on a steel ball sitting on a nylon pad.
This design needs practically no lubrication—only its original smear
of silicone oil. In this case, too, the booklet gives implicit instructions
for clearing and re-lubricating in the event of dirt or lint accidentally
getting in the bearing. This type of bearing also minimises rumble.
The correct lubricants are stated in the manual, together with their
U.S. equivalents. The writer would like to see a couple of small
bottles included with the machine. It would be a pity not to get the
best possible performance from it.
The whole machine is built on to acomplicated die-cast aluminium
baseplate. It is very rigid by virtue of its depth, general complication
and generous ribbing. It is extended to embrace the pickup mounting,
and this extension carries aremovable wooden panel about 12 in. X3in.
secured by 3 plated screws. A very ingenious and comprehensive
template is provided, which gives the correct mounting position for all
pickup requirements.
The template also covers an outsize panel
—which extends beyond the casting—to take I6in. arms. With this
scheme, changing the pickup merely means changing the panel, a
matter of 3screws and a lead. The whole apparatus can thus remain
permanently tidy, however often a change is made. (The writer has
already been forced to do this with his own equipment!)
The baseplate is fitted with avery neat bubble level. It is so sensitive
at and near the level position, that it is easy to detect atilt of 10 minutes
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EQUIPMENT REVIEWED—(THORENS TD124 continued)
of arc ( lt degree). The model submitted was slightly out—just less
than 10 minutes. It will do?)
The four fixing bolts are permanently fitted to the baseplate, and
are long enough to allow it to stand with its entrails clear of the
bench—a very thoughtful provision. These carry 4hollow milled and
plated screw caps which are intended to sit on the resilient mountings
provided. Fig. 6 shows the general idea. BP is the diecast baseplate. LS is the milled levelling screw, readily accessible at the edge
of the baseplate. RS is the self-damping rubber suspension. Note that
the rubber moulding is shaped to permit lateral as well as vertical
motion. Again, the instructions are quite particular. When adjusting
these screws, the user is advised to try and make sure the load is fairly
evenly distributed, and not mainly carried on three of the points.
A small point, but one of the many things that go towards making the
difference between good and excellent. In fact, this shows up all
through the manual.
The first page of insfructions deals with unpacking and, more
important, repacking the machine. This is apiece of real engineering,
but nothing less would do. Farther on in the manual the speed changes
expected between the inside and outside of a 12 in. 1p disc played with
a modern pickup, are given. These are detectable on the very large
diameter stroboscope and should be about 24 dots per minute—a
mere 1/19 of a semitone! For maximum accuracy the speed should of
course, be adjusted whilst actually playing a disc. The whole finish
is of course, in keeping with the excellent design and withall lovely
to contemplate.
The makers are Thorens S.A., Sainte-Croix, Switzerland and the
cost in this country is £37 ils. 3d. plus P/T £ 12 is. 8d.
Everything worked perfectly
Performance. This was as expected. Everything worked perfectly
without any attention whatsoever. This is the first time the writer has
seen a turntable than can be set accurately on one of its speeds and is
then exactly right in all the others and still right after trying them all
several times. Not absolutely essential, of course, but it does give one
confidence! The machine tested was not absolutely silent, the driving
motor itself could just be heard, but no rumble or hum could be
detected from it.
The usual measurements were taken. Turntable mass 111 lbs.
(5.1 Kgm). Turntable inertia 630 Kgm—cml. Centre spindle 0.2819
in. diameter. Speed change for 125 gm-cm torque-2.5%. Speed
change for voltage change 240-220-1.28%. Speed control range
(240V and no load) -I- 3.13% to —0.4%. Time to stop from 331
r.p.m. (53°F) (
a) Turntables only, level, 62 secs, (
b) ditto 2° tilt, 30 secs.
(c) Whole unit by switching off mains, 8.3 secs.
We are thus pleased to recommend this machine to our readers
and doubt very strongly whether there is abetter one to be had.
R.L. W.
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EQUIPMENT REVIEWED
A&R A60
This amplifier comes from a small British
firm, established for some years now in
Cambridge. The A60 is the company's most
recent introduction and has already gained
a promising reputation, despite the fact
that production quantities are at present
limited.
In physical appearance this amplifier departs radically from the current international
'brushed alloy' look, being plain in the extreme. The review model was supplied with a
black fascia and outer case, a welcome
variant on the by now ubiquitous teak finish,
the slim front panel being dominated by a
rocker type on/off switch which was actually
larger than the other rotary controls. Despite
its visual simplicity, very little has in fact
been omitted either from the facilities or
the specification of this amplifier.
Closer examination
revealed that the
switchable treble filter operates at a sensible
7kHz turnover point, with a damped 12 dB/
octave rolloff: A rumble filter was also
incorporated, in this case permanently included in the disc input circuitry where it
is most needed; however, Ifelt that it was
set rather high at 35 Hz ( recently reduced
from 40 Hz). Maximum subsonic interference
usually occurs below 15 Hz, except in the
case of poor quality turntables which are
unlikely to be used with a hi-fi amplifier, and
a 12 dB/octave rolloff commencing at 20 Hz
would offer a slight improvement in bass
quality compared with that currently provided.
Tape monitoring was present for one deck
only, although the auxiliary socket may also
be used as a cassette deck input, since
'record out' signals are provided but without
simultaneous replay monitoring. All sockets
were of the DIN type, including those for the
loudspeakers; the latter are the reversible
type which allows the option of muting the
loudspeakers when the headphone jack is
inserted in the front panel socket.
No gradations were provided on the fascia
for the rotary controls, and the zero settings
for tone and balance had to be judged by
eye alone. One difficulty encountered in
the past with other amplifiers using similarly simple volume controls relates to
channel imbalances varying with control

settings, particularly at low levels. The
costly multi- gang attenuator type gain controls used on many of the more expensive
Japanese amplifiers are free of this effect,
and the A&R was checked carefully for any
such anomalies.
While the components
used were not in themselves expensive, the
company have taken the trouble to select
and match them, and in consequence the
gain tracking for the two channels was found
to be pretty good.
Whilst on the subject of engineering, it
is worth commenting on the internal construction of the unit. Good quality components have been used, and the layout is
sensible, with a minimum of wired interconnections and a single large printed
circuit board that can be readily unplugged
and lifted away for service. In addition,
clear component identifications are employed
on the board. The heat- sink was found to be
surprisingly small and is clearly not rated
for continuous lab working or for the FTC
regulations; nevertheless, the A60 did not
overheat on normal test and ran comfortably
cool under ordinary music conditions.
The circuitry was well up to date, with
evidence of low TID' design, good stage
bandwidth, plus wide dynamic range and
overload margins. Electronic overload protection was provided, backed up by sensibly
rated loudspeaker line fuses ( for program
rather than continuous lab drive), plus a
well specified mains supply fuse. In addition,
the toroidal mains transformer produced
little hum.
Turning to the lab results, it can be seen
that the basic 30+30 W specification was
well met at all frequencies from 20 Hz to
20 kHz into both 4 and 8 ohm loads, and the
delivery was unaffected by a 50% reactive
loading.
A good power bandwidth was
also demonstrated, while the damping factor
was typically 50 over the audible band,
limited at high frequencies only by the usual
small output stabilising inductor.
Harmonic distortion levels were also very
low at around 0.02% in the midband, with
no rise shown at the highest test frequencies.
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Some increase in distortion was, however,
noted on the pickup input at the lowest
frequencies—a maximum of 0.25% at 20 Hz—
although hum must have accounted for a
significant proportion of this. The reactive
midband load produced a rise in distortion,
as did the 2knF addition at 20 kHz, but neither
was considered serious and overall the
distortion waveforms were free of crossover
effects.
At well under 0.1% of difference-tone
product, the high frequency intermodulation
result, taken at half power via the pickup
input, was also considered to be very good.
RIAA equalisation was highly accurate bar
the early roll- off at low frequencies; nevertheless the response was only 1dB down at
45 Hz, falling to — 11 dB at 20 Hz. Channel
balance was good at all frequencies and
levels, and the worst case signal-to-noise
ratio for the pickup input was a fine 68 dB
unweighted, referred to a useful 2.7
sensitivity. The input overload levels were
likewise very good and were well maintained
at the extremes. While channel separation
was a trifle low at 36 dB, 10 kHz, the distortion on the crosstalk signal was fine at
under 1%.
During the listening tests the A60 acquitted
itself as well as it had done on the lab bench.
Considering its price, the general character
and balance was quite neutral, although a
slight dryness in the bass was apparent on
the pickup input. The other characteristic
concerned a trace of ' sheen' or brilliance in
the high treble range; not particularly unpleasant or tiring, but noticeable nonetheless.
The stereo imaging was definitely above
average for its class, with good depth and
precision, while clarity and exposition of
detail were also both of a high order. It was
found that the amp could be driven hard
without deterioration setting in, and the
full power capabilities can certainly be
exploited.
In
addition,
no
significantly
fatiguing effects were noted during the
listening session, and overall this design
must be classed as a success.

W.I
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MANUFACTURER'S SPECIFICATION.
Moving- coil stereo pickup cartridge designed for
use with external transformer module type 2-15 K.
Frequency range: 10Hz-40 kHz ( lower limit
raised to 20 Hz when using transformer). Channel
separation:
20-30 dB.
Static compliance:
25 c.u. Equivalent mass (at stylus tip): 0.9 mg.
Recommended load (
at transformer secondary):
10 K-50 K. Coil impedance: 2ohms per channel.
Transformer impedance ratio: 2ohms/15 K.
Recommended
playing weight: 1-1.1 gms.
Output: 0025 my/cm/sec from cartridge into
transformer primary. Stylus: bi-radial diamond,
18p.x8.i. (0.7 mil x.3 mil).
Spherical tip (0.6 mil)
also available. Vertical tracking angle: 15 degrees. Cartridge weight: 7gms. Price: cartridge. £26 9s. 6d. ( inc.); transformer module, £7;
cartridge and transformer complete, £33 9s. 6d.
Manufacturer: Ortofon, Denmark. U.K. Distributor: Metrosound (Sales) Ltd., Bridge Works,
Wallace Road, London, N.1.
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For best results
consult our expert
Harry
Leeming.
'Hints and Tips'
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Ask
about our 300/700
Transformer
and
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and
recommend
.1 Beam aerials.

available in the U.K. For background information and a fuller discussion of general perrormance the reader is referred to the earlier
reports already mentioned.
The cartridge is supplied in a Perspex protector contained within the usual padded red
Ortofon hinged box, and this inner capsule
was in my case ' spot-welded' to a base which
had to be prised off with considerable force.
The cartridge was removed and fitted to an
SME lightweight shell, though the spring
connectors supplied in place of the usual pushon lugs had too large an inside diameter to
make satisfactory contact with the shell pins
(but were just right for the cartridge pins) and
standard lugs were too small to fit the cartridge
(but were just right for the shell). Itherefore
used conventional lugs suitably widened to
grip the cartridge pins, but must report that
the extra force required to push them cm caused
the whole cartridge to detach itself from its
base member—the latter now firmly bolted to
the shell—and fly across the room to land in
my wife's rubber plant pot. Fortunately no
damage was done and the cartridge pushed
back easily enough, but Idid report this little
chapter of accidents to Messrs. Metrosound
who, I understand, have arranged for a new
type of spring connector to be supplied from
now on, and will ensure that the protective
capsule is in future assembled for easier access
to its contents. Also, a printed warning note
will be included to cover fitting procedures.
To throw light on Doubt No.I I checked
some of the masses involved and discovered
that the assembled weight of cartridge, connectors, shell and lifting handle (yes, Iinsist on
having ahandle despite angry hacksaws waving
in the direction of Jack Bickerstaffe) was 134
gms, which is 16 gms lighter than the original
SIS TE head. The centre of gravity of the
complete shell/cartridge assembly is 0.8 in.
behind the stylus, and some arithmetic with the
inertia square-law as applied to the relevant
distances on the SME arm gives an equivalent
mass at the stylus of 114 gms. In the absence
of any additional inertia from the arm this
would place the main LF resonance just below
10 Hz for the claimed compliance of 25 c.u., a
distinct improvement on the earlier model,
which with all the relevant figures substituted
and assuming use of the complete head as
supplied, would resonate around 7Hz. Apart
from holding the LF resonance just a little
further above the dangerous region where
bumps and ripples on records can cause mistracking troubles, the reduction of actual head
inertia by a factor of 2.2 is very worthwhile
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ORTOFON SLI5E STEREO
CARTRIDGE AND 2-I5K
TRANSFORMER
THREE small doubts were left lingering by
1 our review of the Ortofon S15 TE cartridge
published in November 1966 and January 1967.
The most definite reservation concerned the
cartridge mass of 184 gins, giving a total of
nearly 30 gms when mounted in the plastic
shell provided. Next came some uncertainty
regarding consistency of performance from one
specimen to another, arising from differences
in response and compliance between the samples we examined—as noted at the time.
Finally, although the S15 TE anticipated the
Shure VIS/II (reviewed April 1967) by being a
'high trackability' device without benefit of
slogan, it failed to achieve quite the same effortless quality when used in direct comparison—
frequency response and other factors being
equalised. The new SL 15E must therefore be
judged very largely on the basis of its performance on these three counts, for if the doubts are
removed it would, in my opinion, move into
top place amongst stereo cartridges currently
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from the general stability angle, and it can be
confidently said that the SL 15E is no more
likely than the moving-magnet cartridges to
give trouble due to its mass. Doubt No. Iis
therefore dispersed.
The drastic reduction of cartridge mass has
been achieved by taking out the transformers,
and these are assembled as a module fitted
with phono connectors for interposing between
pickup arm leads and control unit (see photo).
The module is most conveniently placed near
the relevant amplifier input sockets, the usual
pickup double cable being led from the arm
to the module. No hum or noise problems
were encountered from head, leads or transformer, though the low circuit impedance of
2ohms per channel between cartridge and
transformer inputs demands extra care to avoid
signal loss or intermittent modulation noise
arising from poor contacts. It should be noted
that trouble would almost certainly occur if
the low-impedance leads were fed via a mercury-contact system such as that used in the
A & D arm.
Now to Doubt No. 2. Though similar to its
predecessor in basic essentials, the new cartridge has been revised and restyled, with higher
stylus compliance and altered termination
arrangements for the extremely delicate movingcoil wires. We are informed that the particular
mechanical features which had been prone to
introduce variations of performance were
especially associated with damping and connections, and that the changed compliance/
damping and coil terminations should give a
much more consistent performance with the
new cartridge than was obtained with the old.
We cannot check on this without random
sampling, though it is perhaps worth noting
that the comments of two retailers to whom
we mentioned the matter were contradictory,
one complaining of distortion at high frequencies and the other remarking that while he
had doubts and qualifications about the Si STE,
there had been no difficulties so far with the
SL 15E.
Doubt No. 3must wait for afew paragraphs,
for whilst the usual initial listening tests were
conducted immediately after connecting up, it
will make achange not to split musical impressions into pre- and post-measurement sections.
In view of the trackability boom this feature
was tackled first, using four special test records
and my usual collection of ' warhorses'. On
the latter the very worst passage Icould find
(' worst ' in the peak modulation sense) required
a playing weight of 14 gm. for two particular
(continued overleaf)
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ORTOFON SL ISE REVIEW CONTINUED

words sung by a boys' chorus. Nothing else
needed more than Igm. On the Model 211
test disc the notorious HF intermodulation
bands required a mere j gm to prevent breakup, with under Igm for the peak HF music
test and just Igm for LF tracking. Peak lateral
modulation on the CBS ' Seven Steps' record
required only jgm, whilst the vertical modulation needed less than j gm! Maximum bass
drum on the Shure disc equalled the boys'
voices by demanding Ijgms, and the loudest
cymbals and orchestral bells from the same
record passed muster at under 1gm. Finally,
the new Decca ' Stereo Checkout' disc required a mere jgm to master the ' groove
jumping and distortion' section, but then we
all know which pickup they had in mind when
that was cut! Trackability, then, is superb,
with I gm as the very maximum playing
weight likely to be needed when using a firstclass arm and, like the V15/11, coping with
99% of practical musical material at jgm.
Frequency response is shown on the graph,
and is of the same general type as that obtained
with later versions of the earlier cartridge,
having well damped minor peaks at 8, 13 and
20 kHz. There is a very slight trough above
2kHz, though purists may correct for this by
the simple expedient of connecting a 15 K
paralleled with a 4000 pF in series with each
'live' lead from transformer to amplifier ( this

ORTOFON

215K TRANSFORMER
I5K

assumes an amplifier 1/P of 68 K; for other
impedances the 15 K should be moved up or
down in proportion and the 4000 pF in inverse
proportion). The resulting response is also
shown in the diagram, and is within + IdB
right up to 18 kHz. For these response measurements our standard TCS 101 test disc was
supplemented with the glide-tone record
TCS 102 to ensure that no spurious peaks
occurred between the normal fixed test frequencies. There were no extra peaks and correlation between the two discs was very close.
Crosstalk is shown separately, and channel
isolation is so good in the important midrange that no meaningful figure can be given.
Separation is better than 20 dB from 60 Hz to
11 kHz and remains better than 13 dB until
almost 20 kHz. This excellent performance
was confirmed subjectively with the Decca
'Checkout' disc, where it was almost impossible
to hear anything from one channel (ear almost
on the speaker) while loud music was coming
from the other.
From the transformer impedance ratio
quoted in the specification the stated cartridge
output works out to 2.1 mV/cm/sec from the
module secondaries, but this figure is probably
quoted for working into a nominal matched
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load of 15 K, in which case asomewhat higher
figure might be expected into the more usual
50-100 K amplifier input. In fact, the measured sensitivity (mean for the two channels)
is / 6mV/cm/sec, with a mere jdB difference
between left and right at 1kHz. As with
previous Ortofons, the output is much higher
than that from most magnetic pickups, completely avoiding the sort of amplifier background noise problem which is beginning to
loom up with other members of this new
generation of high trackability devices. This is
why one can throw away 14 dB of input signal
by means of the small correction circuit mentioned earlier—there is still plenty left, even
for an amplifier of nominal 10 mV input
sensitivity.
The last objective measurement concerned
the lateral/vertical differential response, with
the output from a given modulation velocity
at 45 degrees on each groove wall compared
with that obtained from the same velocity in a
purely lateral mode. The difference should be
3dB, and it was, meaning that lateral groove
modulations (central sounds) really will give
equal signals to the two speakers.
I think that disposes of all the technical
stuff, bringing us to musical performance and
the remaining doubt about effortlessness.
Actually, the doubt ceased to remain within a
few hours of lowering the pickup for the first
time, for everything sounded so easy and
smooth—yet analytically clear at the same
time—that I was forced to admit that our
Danish friends have again climbed to the top
of the stereo pickup tree. Even more so than
with the S15 TE and the VI 5/11, knowrr records
need less filter than previously for an easysounding HF performance. For instance, my
recording of the Beethoven Choral Symphony
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has previously always sounded so strident in
the finale that the sleeve is marked for amodest
filter slope from 5kHz; this was raised to
7kHz for an equally smooth sound. The
brassy finale of Tchaikovsky's 5th Symphony
has always previously sounded mucky enough
to need aslope of 7from 5kHz; it now needed
no filter at all. One Schubert leider recital disc
has previously seemed to accentuate the peaky
tang one hears in Fischer-Dieskau's voice when
listening at close quarters; the tang remained,
but became for the first time acceptable in the
natural way that it is in real life. And so it
went on: at all times a silky smoothness with,
be it admitted, just a very slight feeling of
dimness until the response had been flattened
as already mentioned. All types of music have
been tried, each with equally happy results, but
especial mention must be made of string tone,
which is quite the best ever from disc in my
experience.
Ifound just two or three isolated choral and
organ passages where the Shure V15/11 was a
trifle cleaner at the inner grooves, perhaps due
to the smaller minor radius on its stylus tip,
and anyone accustomed to playing a lot of
vocal or organ music with heavy modulation
at the inner grooves would be well advised to
hear both cartridges before making apurchase.
On the other hand, samples I have heard of
another recent head sound very strained and
hard by comparison with either the Shure or
the Ortofon. What more can Isay, except to
note that although there are five top-grade
cartridges at present sitting in my record
cabinet, the SL 15E is now the one that will
remain on my arm. If the review sample
really is typical there will be a lot more arms
following suit.
J. Crabbe
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EQUIPMENT REVIEWED
"Avantic" DL7-35 Amplifier and Control Unit
by Beam Echo, Ltd., Witham, Essex, England.
Price complete, £55.

• Manufactured

rr HIS amplifier, which I heard for the first time at the BSRA
exhibition in May, is one of the best examples of the Mullard
520 (designed by D. Busby and the late W. Ferguson) I have yet
tested. Considerable modifications have been made, of course;
the original design allowed for only two record equalisation characteristics and had 4 input sockets, whilst the Beam-Echo version
has provision for 4 recording characteristics and no less than 8
input sockets. Furthermore, because of American requirements,
a " loudness" control has been added. This type of control is
intended to compensate for the non- linearity of the human ear by
introducing bass boost when lis:ening at low volume levels, and
is based on the well-known Fletcher-Munson equal loudness
curves. There is considerable controversy over the desirability of
such a control, but it is sufficient to state here that however carefully this control is "tailored" to the Fletcher- Munson curves, the
results are bound to be a compromise, as these curves do not take
into account the effects of distance. For this reason then, the
majority of Acoustic Engineers in this country favour the use of
the normal tone controls for compensation purposes as being
more efficient and flexible for dealing with so many variable
factors. Nevertheless, this must not be taken as a serious criticsm of the Beam- Echo amplifier as the use of the loudness control
is entirely at the discretion of the listener— in other words, " You
pays your money and you makes your choice".
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• Characteristics of the 'Loudness' Control
An interesting feature, which will particularly appeal to owners
or prospective owners of tape recorders, is the inclusion of a 3position monitor/record switch permitting the output from the
pre-amplifier to be diverted to a tape recorder while using the
main amplifier as a monitor if required.
Circuit Details
Three EF 86 valves are used in the pre-amplifier, equalising and
sensitivity being controlled by a negative feedback loop around
the first stage. The second EF 86 also operates in a negative
feedback loop and precedes the passive tone control system and
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e Reeord play-back

characteristics

loads up to 200 mH. The normal feedback loop of 30dh could.
in fact, be increased by 8db before instability became apparent.
There was no sign of transient instability and square waves of
10 kc/s could be resolved with a commendable lack of transient
"ringing".
Frequency Response: This was within 2db from 20 to 60,000
c.p.s. falling to - tidb at 120,000 c.p.s. with a 5db rise at 180,000
c.p.s., thence falling rapidly.
Hum and Noise: This was sl;ehily better than - 90db relative
to 20 watts output.
Pre-amplifier
Equalisation: In addition : o ihe 4 record equalising characteristics, as shown in the diagram, a further switch position gives
a flat characteristic fer use with certain crystal oickups which
are self compensating, e.g., the Collaro Studio "0". The NAB
curve is given a steeper roll-off than is usual, possibly because this
is intended for use with early 78 recordings.
Tone Controls: These are continuously variable
The bass
control was found to give a variation of + I4db to - 12db at 50
c.p.s., and the treble control + 14db to - I6db at 10 kc/s.
Filters: A variable slope control might he considered a worthwhile refinement, but the provision of 5 kc/s and 10 kc/s filters
attenuating at the rate of I2db per ° nave represents a satisfactory
compromise. The third position marked "flat" brings in another
filter limiting the response above 20 kc/s in order to minimise the
effects of resonances frequently met with in wide- range pickups.
Loudness Control: The effect of this control is shown in the
diagram, and it will be noticed that bass boost only is applied,
consequently a slight treble lift may also be necessary.

FARNHAM, SURREY

99 FORE STREET

•

high and low pass filter network. The " loudness" control is included in the feedback loop around the final EF 86 from which
the output is taken via the volume control to the main amplifier.
The main amplifier uses an EF 86 for the first stage, and this is
directly coupled to a Ecr 83. double triode cathode coupled
phase inverter, followed by the Ultra linear output stage using
two EL 34s in push-pull. Test figures indicate that in the main
the amplifier conforms to the original Mullard specification and
are as follows:—
Power Amplifier
Power Output: This shows a maximum power output of 29.3
watts r.m.s. between 45 and 5,000 c.p.s., dropping to 23 watts at
30 and 11,000 c.p.s. respectively.
13:stortion: A total harmonic content of 0.25% at 1,000 c.p.s.
(for both units combined) was measured at an output of 23 watts.
Stability: With the advent of the new electrostatic speakers.
which present a large capacity load, a high stability factor is very
important. The Beam-Echo passed this test easily and was perfectly stable with capacitive loads up to 32 mfd, and inductive

EXETER
PHONE: 7416I/2

We cover th• whole of Devon with Quad, Leak, Rogers, Tannoy, Goodman,
Wharfedale.
Main FERROGRAPH Distributors for th, area.

*
*
*
*

Stockists of all the leading makes of High-Fidelity.Equipment
Comparative Demonstrations
Cabinet Manufacturgrs and Designers
Personal service and satisfaction guaranteed

LLOYD & KEYWORTH LTD, The Record Shop
26/7 Downing Street, Farnham, Surrey
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Telephone. Farnham 5534

SURREY AND HAMPSHIRE HI-FI SPECIALISTS

EQUIPMENT

FORRESTER'S

High Fidelity

REVIEWED... Cont.

NATIONAL RADIO

Specialists
The amplifier was tested with a wide variety of pickups includ
ing the Ortofon, Tannoy, Goldring 500 and the Collar() "Studio
P" and came well up to expectations.
Reproduction was characterised by a clean transient response and a feeling of a tremendous reserve of power typical of this type of circuit.
Both units
are well made and neatly wired. and I was particularly glad to
see that extensive use is made of high- stability resistors and low-
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•Data of low and high pass filter

tolerance condensers.
Mr. Lawson, the Beam-Echo Chief Engineer, is to be s:ongratulated on a sound and workmanlike job, and
a word of praise is also due to those responsible for the really
comprehensive and beautifully produced instruction book.
G. W. Tillett
Specifications ( Maker's Figures) Power Amplifier DL7-35
Input voltage: 105. 117, 125, 210 233 251 volts A.C., 40 to 60
cycles ( 140 watts). Power output: 20 watts at less than 0.5%
total harmonic distortion and 27 watts at less than 0.1"... Frequency response: Odb from 5 c.p.s. to 30 Kc/s, ± 1db from 1 c.p.s.
to 100 Kc/s. Hum and noise: -89db relative to 20 watts output.
Damping factor: 50. Sensitivity: 220 mV for 20 watts outpte.
Output impedance: 4.8 or 15 ohms.
Dimensions: 14Iin. by 9m.
by 8Iin. high.
Weight: 351 lb
Pre-amplifier: PDL7-35
Inputs: Tuner 1, 1-100 mV. Tuner 2. 2-5011111V.
PU 1, 4-6 mV.
PU 2, 40-60 mV. PU 3, 500 mV. Tape, 100 mV.
Aux I. 1-2
mV.
Aux 2, 2-20 mV. Harmonic distortion: 0.1":, at 200 mV
output. Hum and n&se: - 64db on Radio or tape input. - 53db
on pickup input. - 45db on Aux 1 input. Rumble filter: Approx
I2db per octave from 40 c.p.s. Controls: Selector. Bass, Treble.
Volume, Filter, Loudness and Record/Monitor.
Power available
for tuner: 440v at 27ma., 6.3v at 2.5a.
Dimensions: Panel cutout, II by 4Iin. Depth behind escutcheon: lin. Escutcheon, 121
in. by Sin. Weight: 6111bs.
•

That's a question we often hear.
With the wide choice available
nowadays, it can cost you three figures with response curves and
specification to match.
But the ultimate test for any audio equipment is, how does it sound to
you? We've spent a lot of time and thought on the Eight- I- Four.
When you hear it you'll have to admit that it sounds—and looks—
as good as many systems three times its price. The Eight- I- Four
will give you the maximum of listening pleasure. It is neat. compact
and carries the distinctive elegance of line
you expect from B.K.
cabinet design.

LOUDSPEAKER

ENCLOSURE

Incorporatin g , COLS III- LEX. Recommended dri‘e
units: High Flux low resonance 8- inch. [lux density
12.000 lines, total flux 48.000 lines. power rating 6watts.
4- inch Tweeter. this density 10,030 lines, plastic foam
suspension. response 2 Kc/s to 16 KcIs - with Kelly
designed Parallel quarter- section Filter Network, Natural

waveform of output from
speaker cone. 50 c/s, 2
watts, using recommended
units.

Walnut or Sapele veneers.

Write 'a us for leaflet and
address of your local stockist.

PARTNERS
LT D .

Waveform of output from
Acm. "'O''.

4°

ci'•

2

svotts, using recommended
units.

229, Regent Street, W.I (
Entrance— Hanover Street) Tel.: REGent 7363

Luxurious craftsmanship in sound
Once again Luxor of Sweden keep with the ' in' trend and present
their new compact audio system.
Here is craftsmanship in sound ... with new clarity and definition
that you would associate with equipment costing £££' smore.
Go further and compare all the new sound systems from Luxor
and you will see that they also combine style and craftsmanship in
cabinet work that will enhance the elegance of your home.
•

.
z
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MP8r3
High quality stereo tape
recorder designed for either
horizontal or vertical use. All
transistorised, four tracks,
three speeds. Automatic tape
end stop, pause control
multi- play, superimposition.
Separate volume controls and
VU meters, Power output
zu :KAY/ RMS. Cabinet teak
or rosewood. Dimensions:
sor

5002
This elegantly designed single unit
combines the 4987 FM tuner- amplifier
with aturntable, the turntable having its
own hinged perspex cover. The sensitive
FM tuner offers preselection for five
stations as well as Automatic Frequency
Control.The amplifier has apower output
of 2 9W RMS and gives afrequency
response of 35-18,0ocic '
s. Sockets for
tape recorder and loudspeakers, bass
treble and balance controls. Available in
Teak or Rosewood.
Dimension,: 20Th ,a 12 - d.t 6. h.

You will find 1,uxor of Sweden sound systems are available through aselect number of stockists.
For further details contact: LUXITONE 84 Bolsover Street, London W .I. Tel: os -636 2901
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GOLDEN DRAGON
leading valve technology into the 21 st Century

KT8 8

Pew/et 7e,Prode

Specifications:
The KT88 is abeam tetrode. Its absolute maximum anode dissipation rating is 42
watts. Its original design brief was for ahigh quality output valve in an audio amplifier, or as aseries valve in astabilised power supply.

Maximum Ratings

Design

Anode voltage ( DC)

800

800

Screen voltage ( DC)

600

600

SI\Tegative DC Grid Voltage

- 15

Absolute

-50

DC cathode current (mA)

200

200

Anode dissipation (watts)

35
6

42

Screen dissipation (watts)

*Anode and screen dissipation
40
External grid-cathode resistor (cathode bias)
pa+g2≤ 35W
4701:11
pa+g2> 35W
2701d1
External grid-cathode resistor (fixed bias)
pa+g2≤ 35W
2201(11
pa+g2> 35W
100k52

8
46

*Triode or Ultralinear operation
\cernal' use, push-pull pair

Hie specifications above match exactly the original GEC/MO valve, and can be reproduced on any new Golden Dragon KT88 Classic

The GEC KT88 was ahigher power version of the original KT66. Developed in the heyday of push-pull
working its relatively high output made it ideal for driving difficult loads or current-hungry speakers.
Although it can be used in single-ended circuitry, its most common usage was in apush-pull pair where
its low screen current properties give it high power efficiency
By carefully researching performance characteristics and manufacturing processes, Goldeh Dragon has
now produced aKT88 which is very similar in shape to the original GEC/MO design, and which has
identical operating characteristics.
The Golden Dragon KT88 Classic is alandmark product and sets the standard for others to beat. Its
range of applications is wide, and many will find it sounds superior to other KT88s currently available at
ahighly competitive price.
Golden Dragon
A division of P. M. Components
Springhead Entreprise Park
Springhead Road
Gravesend
Kent
DA1 18HD
Phone +44 1474 560521, or e-mail: 101650,2424@compuserve.com

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 LS!! 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, 276147(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 ‘25 to ,C2500+. 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 DA!! 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 C2.50 (inc. p&p).

Art Audio
130 Main Street
Calverton
Nottingham NG1 6LU
0115 965 3604
Supplier of Vaic valves and
amplers. Also manufacturer of
amplifiers, and cable supplier.
Audio Note (UK) Ltd
Unit C, Peacock Ind. Est.
125-127 Davigdor Road
Hove, E.Sussex BN3 ! SG
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 1EE
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 RI-114 9EZ
01403 784961, 783519(fax)
Large stock of valves including
many obsolete brands. Own range
of Billington Gold available. 50page catalogue available, min.
order ,C30 (UK), ,C100 (export).

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 availability. 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
8 Barn 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 NR14 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 SW!!
0171 223 1110
Sources hard-to-find chassis
speakers and spares; also secondhand hi-fi equipment for sale.
Repairs undertaken.
IPL Acoustics
2 Laverton 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 SK11 7HG
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.

The
Sorcerer's
Apprentice

The Camiticror at £ 1,599 ,
Is a stereo amplifier
utilising one 30013 per
channel, giving or output
of 2 x Swatts.
The. Quest at £ 2:750
is a twin monoblock
amplifier utilising one 30013
per channel, giving an
output of 2 x 9 watts.

"Beautiful' comes close to
describing the ‘Gakuon',
'natural' even closer... The last
time Ihad goose bumps his
big was at a concert, nor in
front of a hi-fi."
Ken Kessler
Hi Fi News 84 Record Review
May 1993

The legendlar/ '( ) ne:alzin" amplifier is capable of extracting the very
best from .ecarded works and critics alike. In Audiophile Magazine in
March 10 91 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"
With this heritage in mind, Audio Note
are proud to introduce our new Compact Rancie'.
The Conque -or. Quest & Conquest (
illust-ated).
All, share the scme styling aesthetic, and all feature the
'
enowned 300E direct heated triode in single ended pare
'class A configuration. The audio circuitry in each is simplicity
itself, wi'h direct signal oaths, and of course, all are hand-wirec.

The Conquest ot £4,450
is c twin monoblock
amplifier utilising Mo
300B'E per channel, giving
an ou‘put of 2 x 18 watts.

PURE MAGIC,

PJRE MUSIC,

"I play the violin and piano,
and think that of all the bits
of hi-fi that I've owned over
the years, this is the nearest
in terms of sounding like a
musical instrument."
John McLaren
Hi Fi News & Record Review
October 1993

PURE AUDIO NOTE
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%June s Finest Conductor
Audio Note ( UK) Ltd, Unit C, Peacock Industrial Estate. 125-127 Davigdor F•oacl, Hove, East Sussex BN3 1SG
Tel: +44 (0)1273 220511

Fax: +44 (0)1273 731498

B&W spatented method
of using Ke it7r'5 unique
woven fibres for loud- speaker cones has been a
major factor in reducing
unwanted standing waves

DM 601

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

(DM!
Ergrr:Mee
ezieG

'. the 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
118,IN Loudspeakers (UK) Ltd
on .+44 (0)1903 750 750
htt ://www.bbvs akers.com

