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.
this speaker offers what can only be described
as truly exceptional value for money...
Anyone in the market for apair of speakers
in this price range should definitely give
them an audition.

ee

-Chris Frankland. HiFi Answers. August 1977.

But Chris Frankland didn't stop there ...
Speaking of Tangent he said:
'For those of you to whom the name Tangent is new, the
RS4 is the second-to:top of a range of 5loudspeakers
designed by John Greenbank
His operations at the
moment are on afairlysmall scale and he is therefore
able to keep avery dose quality monitor on every
loudspeaker that:leaves the factory. Quality is
consistently maintained and agenerous 5-year
guarantee is offered.'
Technically, the RS4,isa 2-way design, employing a KEF
127 tweeter wired out of phase with an 8" doped bextrene
bass driver made in France by Atudax. The crossover
design is unusually complex for aloudspeaker of this
size and price. The tweeter is fed by adamped T-section.
filter using polyester capacitors and aferrite inductor. An
L-section network with two response shaping circuits
feeds the Audax bass/mid range driver. Cabinets are
lined with polyurethane foam for acoustic damping. The
RS4 is a reflex port design, but the port is square in shape
and made of plywood ( unlike the usual cardboard tube).
Rear connections are via 2-pin DIN or 4mm banana
plugs. making them very simple. Power handling is rated
at 70 watts peak, impedance is 8ohms, frequency
response is 40-30.00Q Hz ± 3dB.

Tangeru Acoustics Li,-iited, Vlktng \Nay . Bar Hill Cambridge Cb3 8EL. Tel ( 0954) 81377

Hear Tangent speakers for yourself at one of the dealers listed below.
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Guildford Hi-li ( 0483).71.534

WA Brady & So:, , J51) 733 6859

LONDON
Graharr-s Electrical ( 011837 4412
Hampstead High Fidelity (
01) 435 6377
Nicho ail-. 1- Ft (01) 388 7451
Studio
1,01'1624 8855
KJ Leist.resourid
48 Wiwi-ore SI (
01)486 8263
Haras' ( 01 863 8690
Uxbridge. (0895) 33474
WaEfarct ( 0923) 45250

LONDONDERRY
J S Martin Coleraine 52843

CSSETT

-Philip Goole/ Hi- Ft (
0924) 777545

READING
Reading Ca3setle &

é0734) 585463

-SHEFFIELD
M cam Audio ( 0742) 360295

SOUTHAMPTON =
Hplbury Hi Fi ( 0703) 2969T
WILMSLOW
'Swill of wersiow (
09964) 26213

Perfect clarity

Choose your louâspeakers asi fully as an
expert selects the perfect diamond.
Before making your choice look and listen to
the highly acclaimed Monitor Audio range
of loudspeakers. This is probably the only
complete range of loudspeakers available
today that gives you perfect clarity in
sound reproduction.

eie

All the units have afine quality,
and offer, for size and price, re
'
1 excellent value for money. Why not
judge for yourself at one of Monitor
Audio's 150 dealers throughout the UK.
For perfect clarity in sound reproduction
Monitor Audio offers the only real choice.

'Please send me full colour brochures and independent test reports
on the full range of Monitor Audio products.
Naine
IAddress

Please enclose large SAE. .
1
1
mmeomo

tn

Monitor
Audio Ltd

347 Cherry Hinton Road, Cambridge CB1 4DJ
Telephone (0223) 46344 & 42898

Omega Design
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Me proud
to announce their VIP
showrooms offering ahighly
specialised and personal
service on the leading
makes in high fidelity
Get away from the bustling crowds. Listen and choose at your leisure from all these top makes:
Acoustic Research, Amcron, Bose, Bang & Olufsen, Cambridge Audio, dbx, Decca London, Denton, Dokorder,
Fidelity Research, Gale, Harman Kardon, Harrison, JBL, JR, KEF, Lecson, Lenco Micro-Acoustics,
Micro Seiki, Mission Electronics, Nakami chi, O rt
of
on ,Ph ase Li near, Pioneer, Quail, Revox, Rogers Monitors,
SAE, Satin, Sequerra, Shure, Sonus, Sony, Soundcraftsmen, Spendor, Stanton, Stax, Tandberg, Tannoy,
Teac, Technics, Transcriptors (Michell Engineering), Uher, Ultimo, Yamaha.

Get
The VIP
Treatment
at

Mission Speakers

The Mission Electronics range consists ot three models each
optimised to give maximum performance on all types of
music. The smallest of the models is the 710. A 2-way cornpact speaker with power requirements of between 15 and
75 watts. The 720, a 3-way system is recommended for
stand mounting, and power requirements are between
20 and 125 watts. The top model, the 730, can be used
with amplifiers between 25 and 200 watts output and
is a 4-way floor standing unit. A Imodels thus
combine efficiency with high-power handling but
as you will hear, do this without sacrificing sound
quality in terms of colouration.

SME Mk III

New Series III SME pickup arm designed for resonance-free performance
with high quality moving coil cartridges.

Michell Engineering

Michell Engineering are still producing
the best turntables made in the UK. Unfortunately, as with most good British
products, demand far exceeds supply,
but we have them in stock now!

Nakamichi

NAKAMICHI SYSTEM 1 is now on
continuous demonstration at REW. This
unique concept in audio separates is soon
to be supplemented with a new tuner/
pre-amplifier and we shall shortly have
available the new 400 series amplifiers.

Technics

Rage

Audio Visual (Cs

London
146 Charing Cross Road,
WC2.
Tel: 01-240 3064/5

Mail Order

REW House, 10-12 High Street,

Colliers Wood, London SW19. Tel: 01-540 9684.

Technics at REW. Our stocks of Technics are second to none, as is our knowledge of the product. This is a company
which is always looking forward with
new units available to meet all needs.

SAE

The world's finest audio equipment,
combining elegance with excellence. A
wide range of SAE amplifiers, pre-amplifiers, equalisers and the incredible Mark
5000 impulse noise reduction system can
be seen and heard at REW's VIP ShowMOM.

Moving Coil !Ms

Lecson

JBL

Moving coil pickups offer advantages in
terms of transient response and overall
quality. We stock models by Denton,
Satin, Nakamichi, Ortofon, Ultimo and
Fidelity Research.

Disproving the growing belief that the
British cannot compete with the Japanese
in terms of styling and performance,
Lecson produce some of the worlds best
amplifiers. On demonstration at REW.

Legendary loudspeakers from California. We have several models on
demonstration. They are expensive, but
worth every penny.
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&record review
GENERAL EDITOR
John Crabbe
EQUIPMENT REVIEWS EDITOR
Donald Aldous
ART EDITOR
Mark Stevens
ADVERTISEMENT CONTROLLER
Douglas Shuard
'DEHOLD, Isaw a man clothed with rags,
U standing in a certain place . . . a book
in his hand and a great burden upon his
back. Ilooked, and saw him open the book
and read therein; as he read he wept and
trembled ... he brake out with alamentable
cry, saying: " What shall Ido?"
Thus John Bunyan's famous pilgrim,
perhaps resembling the type of hi-fi enthusiast who carries a growing load of
equipment while tramping along the road to
sonic perfection, but who is inclined to weep
and tremble when confronted with the
jargon used by latter-day technical prophets.
Our cover picture employs this imagery
simply for fun, but we hope that another
twelve months' worth of equipment reviews
will help to lighten the burden of that great
sack of gear, while our Language of HiFi
guide to audio terms should dry afew tears
and quell the more extreme trembles of hi-fi
ignorance.
The Audio Index has again been updated
by our valiant secretarial staff, providing a
guide to brand names and agencies which
we hope will not be outdated by a massive
world economic recession before the end of
1978. Peter Gammond's Classics on Disc
replaces the slightly more extensive list of
previous years with a pointed guide to the
best recordings, while Paul Messenger
provides a roundup of a year's listening
unaided by measurements.

7 CLASSICS ON DISC
Selective survey by Peter Gammond, detailing top- rated recordings of the more
important or famous classics
19

LANGUAGE OF HI-FI
Definitions of terms and abbreviations employed in audio literature—compiled by
John Crabbe

43

SUBJECTIVE ROUNDUP
Paul Messenger sums up ayear's listening to a wide range of equipment

47

AUDIO INDEX
Guide to hi-fi brand names, manufacturers and importers

55

EQUIPMENT REVIEWS
Donald Aldous introduces this year's reprints—itemised below

EQUIPMENT REVIEWS
(October 1976 — September 1977)
57
57
57
132
132
57
62
62
62
62
132
68
62
62

AMPLIFIERS
Harrison S-200
JVC JA- S8
Luxman L-80V
Nakamichi 610 control
preamplifier
Nakamichi 620 power
amplifier
Technics SU 8600

140

(Nov 76)

132

(Nov 76)
(Nov 76)

138

CASSETTE RECORDERS
(Sept
Aiwa AD-6300
(Sept
Garrard GC-300
(Sept
Goodmans SCD110
(Sept
JVC KD-21
Nakamichi 600 cassette
(Nov
console
(March
Sony EL7 Elcaset
(Sept
Sony TC-229SD
(Sept
Technics 630
70
70
70
70
70
70
70
70

84
84
82
84
84
75
84
84
80
81
84
84
84
77
84
78
84

(Nov 76)
(Nov 76)
(Nov 76)

HEADPHONES
AKG K240
Beyer DT 440
JVC HM200E
PWB Dyna X
Ross RE270
Sansui SS-20
Sennheiser HD400
Stax SR44

LOUDSPEAKERS
Celef Mini- Pro SM
Celestion Ditton 22
Chartwell PM400
Exposure II
Harbeth
JR Loudspeakers JR149
Keesonic Kub
KEF Calinda
Leak 380
Lentek Monitor
Mission 710
Monitor Audio MA4
Rogers Compact Monitor
Spendor SA1
Tannoy Berkeley
Visonik David
Wharfedale E70

(March
(March
(March
(March
(March
(March
(March
(March

77)
77)
77)
77)
76)
77)
77)
77)
77)
77)
77)
77)
77)
77)
77)
77)

(July 77)
(July 77)
(Dec 76)
(July 77)
(July 77)
(May 77)
(July 77)
(July 77)
(Dec 76)
(Dec 76)
(July 77)
(July 77)
(July 77)
(May 77)
(July 77)
(May 77)
(July 77)

137

92
92

MISCELLANEOUS
Goodmans MCD-100
music centre
( Sept 77)
JVC HM200 binaural headset/microphone system ( March 77)
Nakamichi ' Recording
Director' Series ( Nov 76)
SAE 5000 noise reduction
system
( Aug 77)
PICKUP ARMS
Hadcock GH 228 Mk II (June 77)
KMAL M9BA Mk il
(improved) ( Nov 76)

99
100
97
94
93
98
96

PICKUP CARTRIDGES
AKG TS P8ES
( Feb
AKG TS Series ( Aug
Empire 2000E/Ill ( Dec
Goldring G900SE ( Dec
Grace F9E
( Dec
Micro- Acoustics QDC1e ( Oct
Sonus-Series ( Dec

107
110
110
107
101
101
101
110
107

RECEIVERS (
tuner-amplifiers)
Amstrad 5050
(June 77)
B & 0 Beomaster 1900 (Jan 77)
Dansk 2100
(Jan 77)
JVC JR5100
(June 77)
NAD 300
( April 77)
Pioneer SX 1250
( April 77)
Rotel RX 1603
(April 77)
Sansui 331
(Jan 77)
Toshiba SA220L (June 77)

115
119
115

TAPE RECORDERS (
reel-to-reel)
Akai 630 DB
( Feb 77)
Philips N4505
( Feb 77)
Teac A 3300 S2T
( Feb 77)

121
121
121

TUNERS
ARD 4000
Hitachi FT920
Yamaha CT610

131
125
125
128
124

TURNTABLES
ADC Accutrac 4000 (Jan
Fons CQ30
(Oct
Linn Sondek LP12
( Oct
Rabco ST-7
(Jan
Strathearn STM4
(Oct

( Aug 77)
( Aug 77)
( Aug 77)

Published by Link House Publications Ltd., Dingwall Avenue, Croydon CR9 2TA.
C) Link House Holdings Ltd., 1977/78. All rights reserved.

77)
77)
76)
76)
76)
76)
76)

77)
76)
76)
77)
76)

BARGAIN
BUYS!!

tte

He/
\.

Limited Quantities

up TO 6OVER
50e
xse

BRITAIN'S MOST COMPETITIVE HI-FI SPECIALISTS ! !
All advertised prices include VAT.

Prices and statements may be subject to change without prior notice, but are correct as at 3/8/77 E& OE.

Fons CQ30B
Here is the Hi Fi Turntable Bargain of 1977! ! These superb 3-speed continuously variable (33/45/78
r.p.m.) Transcription turntables are among the finest available. (See review in this Annual.)
Greatly improved in appearance the latest 1977 models are beautifully made and are extremely
attractive in appearance with black finish and new style. Fons motif badge. Cut out to accept the
S.M.E. arms. We have avery limited number available at this ridiculously low Special Offer Price!
List Price
£106.31

OUR PRICE £ 74.95

SAVE OVER
£31-00

(C & IE2•50)

HITACHI
HA300
Another Exclusive Nusound
Buy! We are offering these
superb 20 watt RMS per channel stereo amplifiers at an unbelievable low price. Just look at these features, 2- or 4-speaker drive facility via selector
switch. Input for 2 tape recorders with facilities for
tape—tape transfer. Separate microphone input enabling full
mixing with recordings via amplifier or direct public address facility. Pure complementary inverted Darlington OCL circuit enabling 1000/,, matching to any
speaker giving improved bass response, minimum distortion, wider power bandwidth. Loudness, Bass, Treble, Balance controls etc. You will never again have
an opportunity to purchase an amplifier of this quality at such an amazingly low
price. Covered by the Hitachi 2-year Gold Seal guarantee. Hurry whilst stocks
last!!
LIST PRICE
£110.00

OUR PRICE £ 59.95

SAVE OVER
£50.00

TEAC A-170

This must surely be the best buy of 19771!
Superb Teac A170 Dolby deck with high
density Ferrite heads, Capstan tolerance
less than 1 micron, DC servo controlled motor, 2 position Biasing.
Auto stop, Input/Output controls
2expanded range V.U. meters etc
Very limited supplies at this price.

LIST PRICE
£163.00

(C & I £ 250)

OUR PRICE £99.95

SAVE OVER
£63.00

(C & I £250)

LENCO TURNTABLES
Another exclusive Nusound Scoop. Our enormous purchasing power has enabled us to buy a quantity of these superb
world-famous Swiss transcription turntables and offer them at unrepeatable low prices. Producers of some of the finest
turntables currently available, Lenco are renowned for their high standard of Swiss engineering and their beautiful styling.
Here is your unique opportunity to purchase one of these precision transcriptor turntables at aonce in alifetime price.
VERY LIMITED SUPPLIES AVAILABLE SO HURRY BUY NOW WHILST STOCKS LAST.
Lenco L82
Two-speed (33f and 45) belt-driven transcription unit with
auto lift off and auto stop facility, driven by 16 pole synchronous motor with ± I% fine speed adjustment. Lightweight 'S' bend tonearm with detachable headshell on
ball-race/point bearings. Viscous damped tone arm lift.
Stylus pressure adjustable 0.5-5 g. Complete in beautiful
teak finish plinth with removable acrylic dust cover.
Overall size 460 mm X 365 mm x 142 mm.

Lenco L84
Specification as per L82 but with auto record play, auto liftoff and autostop facility.

LIST PRICE
£90.00

OuR PRICE £ 4495
.

SAVE OVER
£45.00

LIST PRICE
£

OUR PRICE £ 54.95

SAVE OVER
£51.00

106.95

(C & IE2-50)

(C & If2 50)

Lenco L90
All electronic belt drive transcription turntable built to
highest possible DIN standards. I.C. electronics to automatically control switch off tonearm lift and fine speed
adjustment (+ 7% — 3%) 16 Pole synchronous motor,
illuminated stroboscope, viscously damped spring suspension and anti-skating device. Tonearm mounted on
4sets of precision ball bearings. Stylus pressure adjustable
from 0.5 g. Fitted in superb teak finish cabinet with
detachable dust cover. Overall size 462 mm x 362 mm
142 mm.
LIST
£PRICE
181 48

OUR PRICE £ 84.95

SAVE OVER
£96 00

(C & I £2.50)

For full details of all the Nusound Bargains, buy any of the Monthly HiFi Magazines

MAIL ORDER
Order with confidence. Every
order acknowledged by return
and goods despatched quickly
and efficiently in sealed
manufacturers cartons.

MAIL ORDER DEPT.
82, HIGH HOLBORN, WC1
6

N

us. LJ NI CI HI-FI CENTRES

HOLBORN 82, HIGH HOLBORN, WC1. Tel: 01-242 7401
EDGWARE RD . 376 EDGWARE RD. W2. ( Mon- Sat 9-6) Tel: 01-724 0454.
KINGS CROSS 242/244; PENTONVILLE ROAD, Nl. Tel: 01-837 8200
LEWISHAM 36, LEWISHAM NIGH ST. SE13. Tel: 01-852 2399
ILFORD 87/100, PIONEER MARKET, ILFORD LANE. ILFORD Tel: 01-478 2291
OPENING HOURS:— HOLBORN Mon- Fri 9-6, Sat 9-1
Ilford, Lewisham, Kings Cross, Mcn-Sat 9-6, Thurs 9-1

OVERSEAS VISITORS AND
DIRECT EXPORT SCHEME

Overseas visitors can take
immediate " Over the Counter
delivery, or we will DIRECT
EXPORT to you - enabling your
purchase at " less VAT prices"

(Holborn & Edgware Rd.)

SAVE 121/
2%! VAT.
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A Guide to the best recordings
of major works
RECORD RATINGS
Recording
It
Et
D
H

Very Good
Good
Moderate
Poor
Historical
(pre-LP)

Performance
1
2
3
4
H (or 1, 2, 3, 4
as appropriate)

Occasionally arecord may be worthy of special mention, taking it beyond the ' very good' bracket. In such
superlative cases a star is added to the letter or
figure as appropriate: e.g. B: 1*, A*: 2 or (exceptionally) A*: 1*.
C) HiFi News & Record Review.

Compiled by Peter Gammond*
Tifiltinite!""nitittitititinhitiMienWnntithihnUniqiifithitifinr
included in the following lists have been chosen to
RECORDINGS
help select alibrary of classical music built upon afoundation

of the most popular and/or important works of the best-known
composers. This ' catalogue' is compiled primarily to assist the
reader in choosing arecording when several versions are available;
consequently some quite important works are omitted if only one
recording existed when the list was completed (September 1977).
This approach helps to save space and keeps the list down to

moderate size. However, in some cases works available in only one
version are included when this draws attention to an outstanding
issue or important historical reissue. Other exceptions are some
operas and multi-record sets whose expense calls for guidance
even though only one set might be in the catalogues.
The quality ratings given ( A : 1, B: 2, etc) arise from the unique
'Record Rating' scheme operated in HiFi News & Record Review,
details of which are listed in the panel. Such ratings given here are
generally the same as those appended to the original reviews,
though in afew cases they have been altered to accord with revised
impressions conveyed via the Quality Monitor and Looking Back
features, or according to the findings of the author or editor.
The list has been fully updated to mid- summer 1977 and dates
given are those of reviews in HFN/RR, or in Record Review if before
October 1970. They are generally the first date of issue, to give an
idea of arecording's true vintage. Where the works of two or more
composers are coupled on arecord, the sign t shows that both are
in the recommended list. When an issue is duplicated by acassette
version, the sign 0 is included. The symbol G9) means ' mono', M
means ' stereo transcription', and® means quadraphonic (stereo
compatible), otherwise all recordings listed here are ' stereo'.
The list has been slightly reduced this year by leaving out some
minor composers and less popular works where the collector is more
or less forced to take what is available. Records with asound-quality
rating below A (very good) have been taken out except where alower
rating is offset by al* performance, or the compiler has decided that
the interest of the work or the performance demands inclusion.
Likewise there are very few issues listed that fall below the 1 (very
good) performance rating. Our list will give helpful guidance, but we
could never claim that the version given is necessarily the only
possible alternative or that our choice must inevitably suit all tastes
or always agree with other expert opinions. If there were no disagreement on such matters it would be adull world indeed!
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ADAM, Adolphe (1803-1856)
Giselle ( Cote)
MCO/Bonynge
Giselle ( Ed) etc
PCO/Martinon
ALBENIZ, Isaac ( 1550-1 909)
Cantos de España!
Larrocha
I
beria/Navarra
Suite española ( Orch) NPO/Burgos

if Mitt

t•

Dec SET433/4
Dec SPAM®

3/70
7/59

A: 1
A: 1/1*

Dec SXL6586/7

10/73

A:1

Dec SXL6355 0

10/68

BARTOK, Bela (1881-1945)
Concerto for
LPO/Pritchard
orchestra
BPO/Karajan
Divertimento/Music
ASM/Marriner
for strings, etc
Piano concertos 3
Katchen/Kertesz
String quartets 1-6
Vegh Qt
'Bluebeard's Castle'
LSO/Kertesz

ififtffIltutfISMISSISI:fiTiMIM::

CFP176
HMV ASD3046
Arg ZRG657

12/71
1/75
2/70

A:1
A*/A :1*
A: 1*

Dec SXL6209
Tel FK6 35023(3)
Dec SET311

9/66
10/73
5/66

A: 1
A*: 1*
A:1*

BACH, Johann Christian ( 1735-1782)
Clavier concertos
Haebler/Melkus
Phi 6500 846/7
2/74
A*: 1*
BACH, Johann Sebastian (1685-1750)
Art of Fugue
Rogg (Org)
A: 1*
HMV SLS782(2) 10/69
Brandenburg
Harnoncourt
3/67
A: 1
Tel 6.41191/2
concertos
VOE/Davison
CFP40010/1 0
9/72
A: 1
ECO/Britten
Dec SET410/1
11/69
A: 1
Orchestral suites
ASM/Marriner
A: 1
Arg ZRG687/80 9/71
Harnoncourt
Tel FA6.35046(2) 2/68
A: 1
Harpsichord
concertos
A: 1
Malcolm/Menuhin HMV SLS5039
5/760
A: 1
Violin concertos
Menuhin/etc
HMV ASD346
6/60
Violin partitas and
A*: 1*
Milstein
DG 2709 047(3)0 4/75
sonatas
Solo cello suites
Tortelier
A:1
HMV SLS798(3) 3/71
English/French suites Leonhardt
Phi 6709 500(5)
9/77
Toccatas
Verlet
Phi 6780 500(2)
4/76
Lute music
Williams
CBS 79203(2)0
11/75
Mass in b
ECO/Somary
A:1*
Van VSD71190(3) 7/75
St. John Passion
ECO/Britten
Dec SET531/3
7/72
A: 1*
St. Matthew Passion PO/Klemperer
HMV SLS827(4) 4/62
A: 1*
Christmas Oratorio
Harnoncourt
Tel FK6 35022(3) 2/74
A/A*: 1
Magnificat/Cantata 10 SCO/Münchinger Dec SXL6400
10/69
A: 1
Cantatas—The Harnoncourt Cantata series on Telefunken is favourably
recommended throughout—average A*/A: 1*/2
Motets
Schneidt
DG 2708 031(2)
7/74
A.:1*

Bach (1685-1750)
*Music Editor 1-1FIVIRR
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BEETHOVEN, Ludwig van (1770-1827)
Symphonies 1-9
CSO/Solti
Symphonies 1á2
ASM/Marriner
Symphony 3
BPO/Karajan
Symphony 4
VPO/Isserstedt
Symphony 5
VPO/C. Kleiber
VPO/Bi3hm
Symphonies 5 & 8
BBC/Davis
Symphony 6
VP0/13911m
Symphony 7
LSO/Previn
VPO/Kleiber
Symphonies 6 & 7
Con. 0/Kleiber
Symphonies 8 & 9
LSO/Giulini
Symphony 9
CSO/Solti
Piano concertos 1-5
Ashkenazy/Solti
Piano concertos 1-5
Bishop/Davis
Piano concerto 2
Barenboim/etc
Piano concerto 3
Barenboim/etc
Piano concerto 4
Barenbolm/etc
Piano concerto 5
Kempff/Leitner
Violin concerto
Grumiaux/Davis
arr. pno
ECO/Barerlboim
Triple concerto
RIchter/Oistrakh/
Rostropovich
Romances & Dances VPO/Boskovsky
Septet/etc
Vienna
Quintet/Sextet
Vienna Octet
Quartets 1 & 3
Qt. Italiano
Quartets 2, 4-6
Qt. Italiano
Quartets 7-9
Qt. Italiano
Quartets 104 11
Qt. Italiano
Quartets 12 & 16
Qt. Italiano
Quartets 1-16
Amadeus
Piano trios
Barenbolm/etc
Violin sonatas 1-10
Zukerman
Violin sonatas 2 & 9
Perlman
Piano sonatas 1-32
Kempff
Piano sonatas 2á3
Ashkenazy
Sonatas 7, 14 & 25
Brendel
Sonatas 24 á29
Brendel
Sonatas 28 & 30
Ashkenazy
Diabelli variations
Katchen
Eroica variations
Curzon
Kempff
Mass in C
Giulini
Missa solemnis
Klemperer
Karajan
'Fidelio'
Klemperer
Karajan
'Prometheus'
IPO/Mehta
'Egmont'
Lorengar/Szell
BELLINI, Vincenzo (1801-1835)
'Beatrice di Tends'
Bonynge/etc
'Norma'
Bonynge/etc
'II Pirata'
Gavazzeni/etc
'I Puritani'
Bonynge/etc
'La Sonnambula'
Bonynge/etc
BERG, Alban ( 1885-1935)
Violin concerto
Menuhin/Boulez
tLyric suite
NYPO/Boulez
'Lulu'
Berlin Op/MI.1m
'Wozzeck'
Berlin Op/B8hm
tString quartet/
La Salle Qt
(Schoenberg/Webern)
BERLIOZ, Hector (1803-1869)
Symphonic works
LSO/CO/Davis

Beethoven
(1770-1827)
8

Symphonie
fantastique
Symphonie funebre
et triomphale
Overtures
Harold in Italy
'Damnation de Faust'
L'Enfance du Christ
Requiem
'Romeo et Juliette'
'Beatrice et Benedict'
'Benvenuto Cellini'
'Les Troyens'
Te Deum
Nuits d'Été

CO/Davis
850/Munch
LSO/Davis

Phi 6500 7740
Hun SLPX11842
Phi SAL3788

LSO/Previn
Imai/LSO/Davis
LSO/Davis
LSO/Davis
CBSO/Frémaux
LSO/Davis
LSO/Davis
BBC SO/Davis
ROH/Davis
LSO/Davis
Crespin/Suisse/
Ansermet

HMV ASD3212() 6/76
Phi 9500 026
2/76
Phi 6703 042 (3)
1/74
Phi 6700106(2)
10/77
HMV SLS982(2)010/75
Phi 6700 032(2)
1/69
O- LSOL256/7
2/63
Phi 6707 019(4)0 3/73
Phi 6709 002(5)
5/70
Phi SAL3724
8/69
Dec JB15
3/64

A*: 1/1*
A/A*: 1
A:1
A/B: 1/1*
A:1*
A*: 1*
B: 1*
A/B: 1*
A:1*
B:1*
A:1*

BIZET, Georges (1838-1875)
Symphony in C
ASM/Marriner
'Carmen'
Beecham/etc
Solti/etc
Bernstein/etc

Arg ZRG719
HMV SLS5021(3)
Decca D11D3(3)
DG 2740 101(3)

1/74
5/60
10/76
7/73

A:1
A/B: 11*
A*/A : 1
A:1

BOCCHERINI, Luigi (1743-1805)
6Symphonies
NPO/Leppard
tCello concerto in 131, Pré/Barenboim

Phi 6703 034(3)
HMV ASD2331

9177
10/67

A:1
A:1*

BOITO, Arrigo ( 1842-1918)
'Mefistofele .
Rudel/etc

HMV SLS973(3)

5/74

A/A*: 1

Dec 111313188/9609/75
Phi 6500 1130
10/71
DG 138 802
2/63
Dec JUG
3/67
DG 2530 516®
6/75
DG 2530 062
7/71
Phi 6500 4620
10/74
DG 2530 1420
2/72
HMV ASD31190 11/75
DG 2530 706®
10/76
Dec T ECS549/5 4/51
HMV SLS841(2) 3/73
Dec 686121/20 11/72
Dec SXL6594/7 '0 9/73
Phi 6747 104(4)
9/75
HMV ASD2608
4/69
HMV ASD2579
4/69
HMV ASD25500 4/69
D6138777
5/62
Phi 6500 775
4/75
DG 2530 4570
10/74
HMV ASD2582® 9/70

A*/A 1*/1
A:1
A:1
A:1
A:1*
A:1*
A:1*
A:1
A*/ A:1
A:1*
H:1
A:1/1*
A.:1*
A:1*
A:1*
A:1
A:1
A:1*
A:1*
A:1*
A.:1*
A:1

Dec SXL6436
6/70
DG 2530 799
4/77
Dec SDD419
11/70
Phi 65(10181
2/73
Phi 6500 646/7
5/76
Phi 6747 139(2)
12/75
Phi 6500 180
10/72
Phi SAL 3703
4/69
DG 2721 071 (10) 1/64
HMV SLS789(5) 12/71
HMV SLS871(5) 7/74
Dec SXL6632
3/75
DG 2721 060 (11) 12/66
Decca SXL6808 0 2/77
Phi 65004170
2/73
Phi 6500 1290
2/72
Decca SXL6809C.), 7/77
Dec SDD229
9/61
Dec SXL6523
1/72
DG 2530 249
11/72
HMV ASD 2661
6/71
HMV SLer22(2) 7/66
HMV SLS979(2) 7/76
HMV SLS5006(3) 0 6/62
HMV SLS954(3) 4/71
Dec SXL6438
7/70
Dec SXL6465 ,.‹,
10/70

A:1
A*: 1*
A:1*
A:1*
A*: 1*
A*: 1*
A*: 1
A*: 1
A:1
A:1*
A:1
A*/A: 1*
A/B: 1*
A: 1*/1
A:1*
A:1
AA*: 1*
A:1
B:1*
A:1*
A:1
B:1*
A:1/1*
A:1
A:1
A:1
A*: 1*

Dec SET320/2
Dec SET424/6 (5)
,
HMV SLS953(3)
Dec SET587/90
Dec SET239/41

9/67
5/65
9/71
7/75
2/63

A:1
A:1
A/B:1
A:1
B:1*

(
1833-1897)
VP0/13tehm
LPO/Boult
LPO/Boult
LPO/Boult
LPO/Boult
HO/Loughran
Barenboim/
Barbirolli
Arrau/Haitink
Piano concerto 2
Arrau/Haitink
Richter/Maazel
Barenboim/
Barbirolli
Violin concerto
Krebbers/Haitink
Oistrakh/Szell
Double concerto/
Suk/Navarra/
Tragic
Ancerl
Serenade 1
LSO/Kertesz
tSerenade 21(Dvorak) LSO/Kertesz
Clarinet quintet
Brymer/
Prometheus
Clarinet/Horn trios
Czech Soloists

HMV ASD2449
CBS 76305
DG 2709 029(3)
DG 2707 023(2)
DG 2720 029(5)

3/69
9/77
7/68
12/65
11/71

A:1*
A*: 1*
A:1
A:1
A:1

Piano trios 1 & 2
Piano trios 1,2 á3
Piano trios 3 & 4
Piano quintet
Violin sonatas

Phi 6747 271

9/76

A*/A: 1/1*

BORODIN, Alexander (1833-1887)
In the steppes of
BSO/Silvestri
Central Asia/etc
Orchestral music
Nat. PO/
Tjeknavorian
String quartet 2
Italian Qt.
BRAHMS, Johannes
Symphonies 1-4
Symphony 1
Symphony 2/Alto
Symphony 3/Tragic
Symphony 4/
Academic
Piano concerto 1

Cello sonatas 1 & 2
Complete piano and
violin/piano
Requiem
tAlto rhapsody
Lieder

3/75
12/76
3/70

Col TWO221

12/68

RCA RL25098(3)

9/77

Phi SAL3708

5/69

A:1

DG 2740 154(4)
HMV ASD2871 0
HMV AS027460
HMV ASD26600
HMV ASD2901 0
CFP40084
HMV ASD2353

10/76
4/73
12/71
2/71
6/73
11/74
3/68

A/A*:1*
A:1*
A:1*
A: 1
A:1*
A:1*
A:1*

Phi 6700 018(2)
Phi 6700 018(2)
HMV ASD2554
HMV ASD2413 (0

10/70
10/70
10/70
12/68

A:1*
A:1*
A:1*
A:1*

Phi 6580 087
HMV ASD2525 •,)
Sup SUAST
505730
Dec SXL6340
Dec SXL6368
Pye GSGC15004

4/75
2/70
4/66

A:1
A:1
A:1

5/68
2/69
4/68

A:1
A:1
A:1

Sup SUAST
8/70
111 0516
Beaux Arts
Phi SAL3627
1/68
Rubinstein/etc
RCA LRL2 7528(2) 8/75
Beaux Arts
Phi SAL3628
1/60
Previn/Yale
HMV ASD2873
5/73
Zukerman/
DG 2709 058(3)
11/75
Barenboim
12/68
Du Pré/Barenboim HMV ASD2436
Suk/Katchen
Dec SDD261/9
9/70
Klemperer/etc
Baker/Boult
Fischer-Dieskau

BRITTEN, Benjamin ( 1913-1976)
Simple symphony/etc ECO/Britten
Young Person's
LSO/Britten
Guide/Serenade
tBridge variations
Marriner
Nocturne/(Mahler)
Tear/Marriner
War Requiem
LSO/Britten
Canticles 1-3
Tear/Ledger
St. Nicolas
ASM/WIllcocks
Phaedra/etc
ECO/Bedford
'Albert Herring'
Britten/etc
'Billy Budd'
Britten/etc
'The Burning Fiery
Britten/etc
Furnace'
'Curlew River'
Britten/etc
'Death in Venice'
ECO/Bedford
'The Little Sweep'
Britten/etc
'A Midsummer
Britten/etc
Night's Dream'
'Noye's Fludde'
Britten/etc
'Owen Wingrave'
Britten/etc
'Peter Grimes'
Britten/etc
'The Prodigal Son'
Britten/etc
'Rape of Lucretia'
Britten/etc
BRUCH, Max (1838-1920)
Violin concerto 1/
Chung/Kempe
Fantasy

A:1*
A:1*
A:1

A:1
A*/A: 1*/1

B:1
A:1
A:1*
A:1
A:1
A*: 1*
A: 1
A/B: 1/1*

HMV SLS821(2) 2/62
HMV ASD32600 10/76
HMV SLS5002(7) 3/76

A:1*
A*: 1*
A:1

Dec SXL6405 0
Dec SXL61100

6/69
9/64

A*: 1*
A:1

Arg ZRG860
Arg ZRG737
Dec SET252/30
HMV CSD3773
HMV ASD2637
Dec SXL68470
Dec SET274/6
Dec SET379/81
Dec SET356 0

11/76
2/74
5/63
10/76
11/70
7/77
10/64
9/68
12/67

A*: 1*
A:1
A:1
A*: 1*
A:1
A*: 1*/1
A:1*
A*: 1*
A:1*

Dec
Dec
Dec
Dec

1/66
11/74
8/56
5/67

A*: 1
A*: 1*
C:1
A*: 1

Arg ZK1
Dec SET501/2
Dec SXL2150/2 0
Dec SET438
Dec SET492/3

12/61
6/71
10/59
6/70
6/71

A*: 1*
A:1
A:1*
A:1
A:1

Dec SXL6573 0

11/72

A:1*

SET301
SET581/3
eiECM2166
SET338/40

BRUCKNER, Anton ( 1824-1896)
Symphonies 0-9
CO/Haitink
Symphony 1
CO/Haitink
Symphony 2
CO/Haiti nk
Symphony 3
CO/Haitink
Symphony 4
VPO/Bólim
Symphony 5
CO/Haiti nk
Symphony 6
CO/Haitink
Symphony 7/Te Deum CO/Haiti nk
Symphony 8
BPO/Karajan
Symphony 9
BPO/Karajan
Mass 2
Norrington
CARTER, Elliott (1908)
Quartets 1 & 2
Composer Qt
CHABRIER, Emmanuel (1841-1894)
Espana/Marches/etc SRO/Ansermet
CHARPENTIER, Gustave (1860-1956)
'Louise'
NPO/Prêtre
CHOPIN, Frederic (1810-1849)
Piano concerto 1
Argerich/Abbado
Pollini/Kletzki
tPiano concerto 2/
Ashkenazy/
(Bach)
Zinman
Les Sylphides/etc
PhO/Ormandy
Ballades
Ashkenazy
Etudes
Ashkenazy
Etudes/Impromptus/ Vasary
Ballades
Mazurkas
Smith
Nocturnes
Rubinstein
Polonaises
Pollini
Scherzi/etc
Ashkenazy
Piano sonatas 2 & 3
Barenboim
Waltzes
Rubinstein
CIMAROSA, Domenico (1749-1801)
'Matrimonio Segreto' ECO/Barenboim
COPLAND, Aaron (1900)
Appalachian Spring
LSO/Copland
Billy the Kid/Rodeo
NYPO/Bernstein
LSO/Copland
Symphony 3(
Harris)
NYPO/Bernstein
DEBUSSY, Claude ( 1862-1918)
Orchestral works
PO/Martinon
Images/Printemps
SRO/Ansermet
La mer/Apres-midi
NPO/Boulez
Nocturnes/lbéria
WNSO/Dorati
'Pelléas et Mélisande' Covent Garden/
Boulez
Preludes 1 & 2
Kars
DELIBES, Leo ( 1836-1891)
'Coppélia'
SRO/Bonynge
'Lakmé'
Bonynge/etc
'Sylvia'
NPO/Bonynge
DELIUS, Frederick (1862-1934)
Cuckoo/Summer
HO/Barbirolli
garden
Brigg Fair/Cuckoo/etc RPO/Beecham
Brigg Fair/Appalachia HO/Barbirolli
Song of summer/etc
LSO/Barbirolli
tCello concerto/
Du Pré/Sargent
(Elgar)
Requiem/Idyll
Harper/Davies
Paris/Eventyr/Dance RLPO/Groves
Sea drift/High hills
RLPO/Groves
'A Village Romeo
RPO/etc/Davies
and Juliet'
'Koanga'
LSO/Groves
'Fennimore & Gerda' DSO/Davies
Mass of Life
LPO/etc/Groves
tPart songs (
Elgar)
Halsey Singers
DONIZETTI, Gaetano (1797-1848)
'Anna Bolena'
VO/Varviso
'Don Pasquale'
Kertesz/etc
'L'Elisir d'Amore'
Bonynge/etc
'La Fille du
Bonynge/etc
Régiment'
'Gemma di Vergy'
ONY/Quiler
'Lucia di
Bonynge/etc
Lammermoor'
'Maria Stuarda'
Bonynge/etc
DVOITtÁK, Antonin (1841-1904)
Symphony 1
LSO/Kertesz
Symphony 2
LSO/Kertesz
Symphony 3
LSO/Kertesz
Symphony 4
LSO/Kertesz
Symphony 5
LSO/Kertesz
Symphony 6
LSO/Kertesz
Symphony 7
BPO/Kubelik
LSO/Kertesz
Symphony 8
LSO/Kertesz
CPO/Neumann
Symphony 9
LSO/Kertesz
LAPO/Mehta
Slavonic dances
BRSO/Kubelik

Phi 6717 002 (12)
Phi 6500 439
Phi SAL3785
Phi SAL3506
Dec 6BB171/20
Phi 6700 055(2)
Phi 6500 164
Phi 6700 038(2)
DG 2707 085
DG 139 011
Arg ZRG710

10/73
6/73
5/70
7/65
10/74
6/72
11/71
10/67
8/76
7/69
12/73

Non H71249

3/72

A*: 1*

Dec SXL6168

10/65

A: 1

CBS 79302(3)

12/76

A: 1

DG 139 383
1/69
HMV SXLP30160 11/60
Dec SXL6174 0 9/65

A: 1
A:1
A: 1

CBS 61016
Dec SXL61430
Dec SXL6710 0
DG 2726 014(2)

11/71
3/65
2/76
6/67

A: 1
A: 1
A:1*
A: 1

HMV SLS5014(3)
RCA SB6731/2
DG 2530 659®
Dec SXL6334 0
HMV ASD3064
RCA SB6600 0

5/75
2/68
12/76
4/68
8/75
2/65

A:1*
A:1
A: 1*
A:2
A:1
A:1*

DG2709 069(3)

9/77

A: 1*/1

CBS 72872
CBS 72411
CBS 72888
CBS 61681

6/72
4/61
2/71
7/67

A: 1
A:1
A: 1*
A: 1*/1

HMV SLS893(5)
Dec SDD373
CBS 725330
Decca SXL6742
CBS 77324 (3)

2/75
12/61
8/67
10/76
10/70

A: 1
A: 1
A:1*
A*: 1
B: 1

Dec 3E16107/8

11/71

A: 1

Dec SET473/4
Dec SET387/9
Dec SXL6635/6

3/71
5/69
6/74

A: 1
A: 1
A: 1

HMV ASD2477C) 7/69

A: 1

HMV
HMV
HMV
HMV

ASD357
ASD2635
ASD2305
ASD2764

8/60
2/71
2/67
8/85

HMV
HMV
HMV
HMV

ASD2397
ASD2804
ASD2958
SLS966(3)

9/68
8/72
3/74
3/73

HMV SLS974(2) 6/74
HMV 0 SLS991(2) 1/77
HMV SLS958(2) 4/72
Arg ZK23
6/69
Dec SET446/9
Dec SET280/1
Dec SET503/5
Dec SET372/3 0

11/70
2/65
11/71
11/68

A/B: 1/1*
A: 1
A/B: 1
B: 1
A:1
A: 1
A: 1
B:1
A:1*
A: 1
A:1

B:1*
A: 1
A: 1
A: 1
A: 1
A:1/1*
A/A*/C: 1
A/B: 1
A: 1
A: 1*
B: 1
A: 1
A:
A:
A:
A:

1
1
1/1*
1*

CBS 79303(3)
7/77
Dec 5E1528/300 5/72

B:1/2
A: 1

Dec D2D3(3) C)

6/76

A: 7

Dec SXL62880
Dec SXL6289
Dec SXL6290
Dec SXL6257
Dec SXL6273 0
Dec SXL62530
DG 2530 127
Dec SXL61150
Dec SXL60440
Sup 11012030
Dec SXL6291 0
Decca SXL67510
DG2530 466 &
5930

10/67
9/67
5/67
4/67
3/67
11/66
10/71
10/64
7/63
8/74
11/67
11/76
11/75

A: 1
A: 1
A: 1
A: 2
A: 1
A: 1
A: 1
A: 2
A: 1*
A:1*
A: 1
A: 1*
A/A*: 1

Elgar
(1857-1934)

Piano concerto
Cello concerto
Scherzo/Carnival/etc
tSerenade Op. 44/
(Brahms)
Serenadel(Gounod)I
Schubert)
tSerenade Op. 22/
(Grieg)
Violin concerto/etc
Piano quartets 1or 2
Piano quintet
String quartet 11
Dumky trio
Requiem
Mass in D

Richter/Kleiber
Gendron/Haltink
Casals/Szell
LSO/Kertesz
LSO/Kertesz

HMV® ASD 3371 9/77
Phi 6580 149
8/68
HMV ® HLM7013 1937
Dec SXL6348
7/68
Dec SXL6368
2/69

NWE/de Waart

Phi 6500 163

5/71

A:1*

ASM/Marriner

A rg ZRG6700

11/70

A:1*

Suk/CPO/Ancerl
Trampler/
Beaux Arts
Firkusny/etc
Prague Qt.
Yuval Trio
LSO/Kertesz
LOC/Hoban

Sup 501810
Phi 6500 452

5/69
1/74

8:1*
A:1

CBS 766190
DG2530 632
DG 2530 594
Dec SET416/7
Dis ABM18

8/77
4/76
3/76
10/69
2/
75

A:1*
A:1*
A: 1
A:1
A:1

HMV ASD655

12/65

A:1/1*

CBS 765280

11/76

A:1*

HM V SLS50300 12/64

B:1*

Arg ZRG573 0

10/68

A*:1*

HMV ASD23560
HMV SLS5036(2)
Dec SXL6569 0
Lyr SRCS39
Dec SXL6723
Lyr SRCS40
HMV ASD27500

3/68
4/76
8/72
10/68
6/75
10/68
11/71

A:1*
A*: 1*
A:1*
A:1
A:1*
A:1
A:1*

HMV ASD3050
HMV CSD1555

3/75
11/64

A:1*
A:1*

HMV ASD2672

5/71

A:1

ELGAR, Edward ( 185 7-1934)
tCello concerto/
Du Pré/Barbirolli
Sea pictures
Violin concerto
Zukerman/
Barenboim
Falstaff/Intro &
HO/Barbirolli
allegro/etc.
Intro and allegro/
ASM/Marriner
Serenade/etc
Wand of Youth 1 & 2 LPO/Boult
Starlight Express
LPO/Handley
Symphony 1
LPO/Solti
LPO/Boult
Symphony 2
LPO/Solti
LPO/Boult
Enigma/(Vaughan
LSO/Boult
Williams)
Orchestral music
LPO/Boult
Chansons/Starlight
RPO/Collingwood
Express/etc
Crown of India/
RLPO/Groves
Imperial/etc
Caractacus
RLPO/Groves
Coronation Ode/etc

NPO/Ledger

Dream of Gerontius
The Kingdom
The Apostles
Music Makers/(Parry)
Historical:
Symphony 1/etc
Symphony 2 (and
rehearsal)
Enigma/Falstaff

LSO/etc/Britten
LPO/etc/Boult
LPO/Boult
LPO/etc/Boult

HMV 0 SLS998 7/77
(2)0
HMV 0 ASD
6/77
33450
Dec SET525/6
7/72
HMV SLS939(2) 4/69
HMV SLS976(3) 0 12/74
HMV ASD2311
5/67

LSO/Elgar ( 1930)
LSO/Elgar (1927)

WRC TSH139
WRC tSH163

BBC/LSO/Elgar
(1926)
Elgar 1926-34

WRC

Elgar on Record

A91*
A:1
H:1*
A:1
A:1

FALLA, Manuel de ( 1876-1946)
'El amor brujo'/
SRO/Ansermet
'Master Peter'
'El Sombrero de tres
NYPO/Boulez
picos'/Concerto
FAURE, Gabriel (1845-1924)
Masques/Pelléas/etc SRO/Ansermet
Piano Qt. 1/Str. Qt.
Guarneri Qt
Piano music
Crochet

1/71
9/71

SH162

A:1/2
A":1
A:1
B:1
A*:1*
A:1
H:1
H:1*
H:1

HMV SLS713(6)

2/75

H:1/1*

Dec SDD134

3/61

13:1

CBS 765000

8/76

A:1

Dec SDD388
RCA ARL10761
Vox TV37040/3

3/62
5/75
1/74

8:1
A:1
A:1
9

Requiem
ASM/Guest
FRANCK, Cesar ( 1822-1890)
Symphony in d/Sym- Rogé/Maazel
phonic variations
Violin sonata/
Perlman/
(Brahms)
Ashkenazy
GAY, John (1685-1732)
'The Beggar's Opera' Cast/Sargent

Arg ZRG841 0

5/76

A:1

Dec SXL68230

4/77

A:1

Dec SXL64080

5/69

B: 1

HMV ESDW704
(2)

11/55

A: 1

11/71
2/77
4/76
10/73

A:1*
A*/A:1*
A*: 1*
A:1*

9/67
8/72
3/72

A:1
A:1
A*: 1*

2/57
6/70
1/69
10/76

C: 1*/1
A:1
A:1
A 1

1/67
5/72
7/64

A:1
A*: 1
A:1

3/72

A:1*

11/70
11/73
12/74

A:1*
A*: 1*
A:1

Dec SDDB294/7

10/71

A : 1*

HMV ASD3162
HMV SLS824(4)

4/76
6/72

A*/A : 1*
A:1

Phi 6500 2400
Arg ZRG6970

11/72
3/72

A : 1
A : 1

Phi 6500 0470
HMV SXLP
200330
Phi 6599 0530
Arg ZRG686
Ory 1704
O- LSOL60011/2
O- LSOL60025/6
Tel EK6.35326(4)
Van VCS10105/7
Arg D18D3(3)0
O- LMOLS111 /3
Arg ZRG766

1/71
Z62

B:1
B:1

GERSHWIN, George (1898-1937)
Piano concerto,'etc
Previn/LSO/etc
HMV ASD27540
Rhapsody/etc
Gershwin/Thomas CBS 765090
'Porgy and Bess'
Cast/Maazel
Dec SET609/lie
Piano Music
Bolcom
Non H712840
GLAZUNOV, Alexander (1865-1936)
'The Seasons'
SRO/Ansermet
Dec SXL6269
'Raymonda'
BTO/Svetlanov
HMV SLS826(3)
Violin concerto/
Sivo/Stein
Dec SXL6532
(Prokofiev)
GLUCK, Christoph (1714-1787)
'Alceste'
Cast/Jones
Dec GOS574/6
'Orfeo cd Euridice'
Cast/Solti
Dec SEI 44,3/4
'Don Juan'—ballet
ASM/Marriner
Dec SXL6339
Arias
Baker/Leppard
Phi 9500 023
GOUNOD, Charles (1818-1893)
'Faust'
Cast/Bonynge
Dec SET327/30
t'Faust'—ballet/
BPO/Karajan
DG 25301990
Messe solenelle
Hartemann
HMV SXLP30206
GRIEG, Edvard (1843-1907)
tPlano concerto/
Bishop/Davis
Phi 65001660
(Schumann)
tHolberg/(Dvofák)
ASM/Marriner
Arg ZRG670 0
'Peer Gynt'
BPO/Karajan
DG 2530 2430
Lyric pieces
Adni
HMV SLS898(4)
HANDEL, George Frederic (1685-1759)
Concerti grossi,
ASM/Marriner
Op. 3 & 6
Concerti àdue cori
ASM/Marriner
Organ concerti 1-6,
Preston/Menuhin
8-10,13-18
Oboe concerti
Holliger/Leppard
Royal Fireworks/
ASM/Marriner
Water Music
Water Music
ECO/Leppard
Fireworks/Water
RPO/Weldon
(arr. Harty)
Overtures
ECO/Leppard
Ballet music
ASM/Marriner
Italian chamber duets Various
'Acis and Galatea'
Boult/etc
'L'Allegro'/etc
Pears/Willcocks
'Belshazzar'
Harnoncourt
'Judas Maccabeus'
ECO/etc/Somary
'Messiah'
ASM/Marriner
'Semele'
NSO/etc/Lewis
Chandos anthems
ASM/Willcocks
HAYDN, Josef (1732-1809)
Symphonies 1-19
PH/Dorati
Symphonies 20-35
PH/Dorati
Symphonies 36-48
PH/Dorati
Symphonies 49-56
PH/Dorati
Symphonies 57-64
PH/Dorati
Symphonies 65-72
PH/Dorati
Symphonies 73-81
PH/Dorati
Symphonies 82-92
PH/Dorati

Hoist
(1874-1934)

11/72
6/72
10/71
3/60
2/61
1/77
8/72
11/76
8/55
8/75

Dec HDNA1/6
9/73
Dec HDNB7/12
4/73
Dec HDNC13/8
9/72
Dec HDND19/22 5/71
Dec HDNE23/6
1/71
Dec HDNF27/30 9/70
Dec HDNG31/4 9/71
Dec HDNH35/40 3/72

A:1
A:1*
A:1
C:1
C:1
A*: 1*
A:1
A*: 1*
A:1
A*: 1*
A:1
A:1
A:1
A:1
A:1
A:1
A:1
A:1

Symphonies 93-104
Symphonies 93-104
Symphonies (add)
tCello concerto ln C/
(Boccherini)
Cello concertos In C
&D
Horn concertos 1 & 2
Trumpet concerto/etc
The Creation
The Seasons
Masses 7-12
'La fedeltà premiata'
'Orlando Paladino'
'La vera costanza'

RPO/Beecham
PH/Dorati
PH/Dorati
Du Pré/
Barenbolm
Rostropovich/
ASM
Tuckwell/Marriner
Stringer/Marriner
VPO/Münchinger
BPO/Bahm
Guest/WIllcocks
LCO/Dorati
LCO/Dorati
LCO/Dorati
HINDEMITH, Paul ( 1895-1963)
tMathis der Miller
SRO/Kletzki
tHorn concerto
Brain/Hindemith
Violin concerto
Oistrakh
HOLST, Gustav ( 1874-1934)
The Planets
LPO/Boult
LSO/PrevIn
St. Paul's/etc
ASM/Marriner
Choral symphony
LPO/Boult
Wandering Scholar/
Bedford/Previn
Egdon Heath/Perfect Fool
Choral music
Humphries
HUMMEL, Johann (1778-1837)
Trumpet concerto
Cuvit/Ansermet
Wilbraham
HUMPERDINCK, Engelbert (1854-1921)
'Hansel and Gretel'
BRO/Eichhorn
IBERT, Jacques (1890-1962)
tDivertissement/etc
CBSO/Frémaux
IVES, Charles (1874-1954)
Symphonies 1-5/etc
Bernstein/etc
Symphony 11(Elgar)
LA PO/Mehta
Symphony 2/etc
LAPO/Mehta
Symphony 3/etc
ASM/Marriner
Symphony 4
BSO/Ozawa
Songs
Fischer-Dieskau

HMV SLS846(7) '58-'60
Dec HDNJ41/6
10/74
Dec HDNK47/8
4/74
HMV ASD2331
10/67

A/B:1*
A:1
A:1
A:1*

HMV C)ASD3255 9/76

A:1

Arg ZK6
12/66
Arg ZK6
4/68
Dec SET362/3
4/68
DG 2709 026
11/67
Arg SDDG341/6 10/72
Phi 6707 028
9/76
Phi 6707 029(4)
9/77
Phi 6703 077(3)
6/77

A*: 1
A:1*
A:1
A/B:1*
A/B: 1
A:1
A:1
A:1*

Dec SXL6445
HMV HLS7001
Dec SDD465

12/70
12/59
2/63

A:1
C:1*
A:1.

HMV ASD2301 0
HMVC)ASD
30020
HMV ASD2831
HMV SAN354
HMV ASD3097

3/67
7/74

A: 1
A*: 1*

3/73
10/74
9/75

A:1
A:1
A: 1

HMV CSD3764

8/75

A*: 1*

Dec SXL6375
Arg ZRG669

3/69
4/71

A:1
A:1

RCA ARL2-0637 1/75

A:1

HMV ASD2989

5/74

A:1

CBS 77424(3)
Dec SXL65920
Dec SXL6753
Arg ZRG845
DG 2530787
DG 2530 696

8/74
9/73
7/76
7/76
3/77
8/76

A/A*: 1
A: 1*
A:1*
A:1
A:1*
A*: 1*

JANACEK, Leos ( 1854-1921)
Sinfonietta/Taras
CPO/Ancerl
Bulbe
Taras Bulba/Lachian LPO/Huybrechts
'Makropoulos Affair' Prague/Gregor

11/64

A:1

11/71
8/72

B/C: 1*
A:1

'Katya Kabanova'
Male choruses
Glagolitic mass

10/77
5/72
2/74

A:1/1*
B:1*
A:1*

Dec SXL6599 0
HMV C)ASD
33470
Dec SXL6001

6/73
6/77

A: 1
A:1*

10/62

A: 1

Dec
Dec
Dec
Dec

9/74
1/65
12/69
5/71

A: 1
A: 1
A: 1
A: 1

12/76

A: 1

Sup SUAST
503820
Dec SXL6507
Sup SUAST
50811/2
Mackerras/etc
Dec DS1D2(2)
Moravia/Tucpasky Sup 112 0878
RPO/Kempe
Dec SXL6600C)

KHACHATURIAN, Aram (1903)
Piano concerto
Larrocha/LPO
Gayaneh/Spartacus
Kkachaturian
Symphony 2
Khachaturian
KODALY, Zoltan ( 1882-1967)
Orchestral works
PH/Dorati
Galanta/Hary Janos
LSO/Kertesz
'HaryJanos'
LSO/Kertesz
Psalmus Hungaricus/ LSO/Kertesz
Peacock
Misse Brevis/
Heltay/etc
Pange Lingua
KORNGOLD, Erich ( 1897-1957)
'Die tote Stadt'
MRO/Leinsdorf
LALO, Edouard (1823-1892)
Cello conc./SymTortelier/
phonie espagnole
Frémaux
LEHÁR, Franz (1870-1948)
'Giuditta'
VPO/Moralt
'Merry Widow'
PO/etc/Matacic
'Gedda sings Lehar'
Geddatetc
'Rothenberger sings Rothenberger/etc
Lehar'
LEONCAVALLO, Ruggiero (1858-1919)
t'l Pagliacci'/
LSM/Karajan
(Mascagni)
LISZT, Franz (1811-1886)
Piano concerto 1 & 2/ Brendel/Haitink
Totentanz
Berman/Giulini
tPiano concerto 1/
Gutierrez/Previn
(Tchalkovsky)
Faust symphony
SRO/Ansermet
Tasso/etc
OP/Solti
Symphonic poems
LPO/Haitink
Orpheus/Mazeppa/etc LPO/Mehta
Malediction/etc
Brendel/Gielen
'Christus'
Hungarian/Forrai
Plano recitals:
Curzon
Brendel
(piano sonata)—
Arrau
Verdi paraphrases
Bolet

SXLM6665/7
SXL61360
SET399/400
SXL6497

Dec SXL6803

RCA ARL3-1199 3/76
(3)

A: 1

HMV GASD
3209

6/76

A:1*

Dec GOS583/4
HMV SLS823(2)
HMV CSD36760
HMV CSD3695

7/58
5/63
6/70
6/71

B:1
A:1*
A:1*
A:1*

DG 2709020(3)0 10/66

A:1

Phi 65003740
DG 2530 7700
HMV C)ASD
32620
Dec SET370/1
Dec SXL6709
Phi 6500 0460
Dec SXL6535
Vox TV34269
Hun LPX11506/8
Dec SXL6076
Vox TV34352
Phi 6500043
Pye NEL2013

10/73
12/76
9/76

A:1*
A:1*
A*: 1*/1

7/68
5/75
8/71
4/72
6/71
2/71
11/63
1/71
5/72
6/74

A:2
A:1*
A:1*
A:1*
A:1*
A:1
A:1*
B:1*
A:1*
A:1*

LUTOSLAWSKI, Witold (1913)
tConcerto for
SRO/Kletzki
orchestra/(Hindemith)
MAHLER, Gustav (1860-1911)
Kindertotenlieder
Prey/Haitink
Klagende Lied
Harper/Haltink
Knaben Wunderhorn Baker/Morris
Schwarzkopf/
Szell
Lied von der Erde
Ferrier/Walter
Baker/Haitink
t5 Rückert Lieder
Baker/Barbirolli
Symphony 1
LSO/Solti
Symphony 2
LSO/Bernstein
LSO/Stokowski

Dec SXL6445

12/70

A: 1

Phi 6500 100
Phi 6500 587
Dec SDD-R326
HMV SAN218

9/71
1/74
6/66
12/68

A:1*
A*: 1/1*
A:1
A:1

11/68
Dec ®ACL305
10/76
Phi 6500 8310
HMV SLS785(2) 12/69
9/64
Dec SXL61130
11/74
CBS 78249(2)
7/76
RCA ARL2
6852(2)
Symphony 3
Watts/LSO/Solti Dec SET3&5/6
2/69
CO/Szell
CBS
610560
Symphony 4
8/67
HMV ASD2799
7/62
PO/Klemperer
DG 2707 081(2)0 9/75
Symphony 5
BPO/Karajan
MInton/CSO/Solti Dec SET469/70
12/70
Symphony 6
Symphony 7
CSO/Solti
Dec SET518/9
10/71
12/71
Symphony 8
CO/Haltink
Phi 6700 049(2)
CSO/Soltl
Dec SET534/50 10/72
Symphony 9
CO/Haitink
Phi 6700 021(2)
7/70
3/74
Symphony 10
NPO/Morris
Phi 6700 067(2)
MASCAGNI, Pietro ( 1863-1945)
t'Cavalleria RustiLSM/Karajan
DG 2709 020(3)0 10/66
cane(Leoncavallo)
MASSENET, Jules (1842-1912)
'Le Cid'
ONY/Queler
CBS 79300(3)
5/77
'Esclarmonde'
NPO/Bonynge
Dec SET612/4
12/76
'Thais'
NPO/Maazel
HMV OSLS993(3) 5/77
'Thérèse'
NPO/Bonynge
Dec SET572
7/74
'Le Cid' ballet
CBO/Fremaux
HMV ESD
12/71
070400
MENDELSSOHN, Felix (1809-1847)
Piano concertos 1 2 Ogdon/Ceccato
HMV ASD2546
7/70
2-piano conc./etc
Ogdon/Lucas/
Arg ZRG605
1/70
Marriner
tViolin concerto/
Zukerman/
CBS 727680
11/59
(Tchalkovsky)
Bernstein
Symphony 3/Hebrides BPO/Karajan
DG 2530 126®
5/72
tSymphony 4/
LSO/Previn
7/71
RCA SB6847
(Prokofiev)
Symphonies 4á5
NPO/Sawallisch
Phi SAL37270
9/69
3String symphonies ASM/Marriner
8/66
Argo IK7
Octetl(Soccherint)
ASM/Marriner
Arg ZRG569
5/68
Songs without Words Barenboim
DG2740 104
12/74
'Elijah'
Fruhbeck/etc
HMV SLS935
10/68
'Midsummer Night's
NPO/etc/
Dec SXL64040 8/69
Dream'
Fruhbeck
MESSIAEN, Olivier (1908)
Catalogue d'oiseaux Johnson
Arg 2BBA1005/7 3/73
Méditations
Messiaen
Era STU70750/1
3/73
Organ music
Thiry
Cal CAL1925/9
1 & 2/76
MEYERBEER, Giacomo (1791-1864)
'Les Huguenots'
NPO/etc/Bonynge Dec SET460/3
10/70
'Le Prophète'
RPO/Lewis
CBS 79400(4)
5/77
MILHAUD, Darius (1892)
Scaramouche/etc
W. & B. Klein
Vox TV34234
Boeuf sur le Toit
Dorati
Phi SAL3637
tCreation du Monde
Carewe
Ev SDBR3017
MONTEVERDI, Claudio (1567-1633)
Lamento dell Ninfa
Purcell Consort
Arg ZRG668
'Orfeo'
Cast/Harnoncourt Tel FK6 35020(3)
'Poppea'—exc/etc
ECO/Pritchard
HMV SLS9013(2)
'Il Ritorno d'Ulisse'
Harnoncourt
Tel GK6 35024(4)
Madrigals Bks 3/4
Leppard
Phi 6703 035 (3)
Vespers/etc
HEME/Schneldt
DG 2723 043(3)
MOZART, Wolfgang Amadeus (1756-1791)
Cassations 1á 2
VMO/Boskovsky Dec SXL6500
Wind concertos
ASM/Marriner/etc Phi 6747 377(4)
Horn concertos 1-4
Brain/Karajan
HMV MASD
11400
Tuckwell/Marriner HMV ASD27800
tOboe concerto/
Holliger/de Waart Phi 6500174®
(Strauss)
Piano concertos
Ashkenazy/
Dec SXL6353 0
6 & 20
Isserstedt
Piano concertos
Barenboim/ECO
HMV ASD3032
6 & 26
Piano concertos
Ashkenazy/
Dec SXL6259 ®
8,19
Kertesz
Piano concertos
Barenbolm/ECO
HMV ASD2357
13 & 17
Piano concerto 13/
Haskil/
DG 2538 139
etc
Baumgartner
Piano concertos
Barenboim/ECO
HMV ASD2434
14 & 15
Piano concertos
Engel/Hager
Tel AW6.41925
14 & 25
Piano concertos
Haebler/Davis
Phi SAL3740
18&22

H: 1*
A./A:1*
A: 1
A:1*
A:1*
A*: 1/1*
A: 1
A: 1/1*
A:1*
A:1/1*
A:1*
A*: 1*
A: 1*
A:1*
A: 1*
A: 1
A:1
B: 1
A: 1
A:1
A: 1
A:1
A:1*
A*: 1*
A: 1*
A:1
A: 1*
A: 1
A: 1*
A:1
B: 1
A: 1

A/B: 1*
A:1*
A*: 1*
A: 1
A: 1

11/70
2/68
5/71

B: 1
A: 11*
A: 1

4/71
3/70
8/64
4/72
1/74
11/75

A: 1
A: 1
A: 1
B: 1
A: 1
A*: I*

7/71
9/73
10/54

A:1
A:1*
C:1*

4/72
2/72

A:1*
A:1*

9/68

A:1

11/74

A:1*

1/67

A:1*

4/68

A:1*

9/72

B:1*

11/68

A*: 1*

2/76

A*: 1*

10/68

A:1*

Mendelssohn
(1809-1847)
Piano concertos
18 & 24
Piano concertos
18 & 27
Piano concertos
20 á23
Piano concertos
21 á25
Piano concertos
21 & 27
Piano concertos 8,
23,24 á27
2 & 3- Piano concertos
Violin concertos 1-5
Dances, marches, etc

Barenboim/ECO

HMV ASD2887

7/73

A:1*

Brendel/Marriner

Ph 6500 9480

4/75

A/A*:1*

Brendel/Marriner

Ph 6833119

10/74

A*: 1*

Bishop/Davis

Phi 6500431 0

3/74

Barenboim/ECO

HMV ASD24650 2/69

A*: 1

Kempff/Leitner

DG 2728 024

A:1/1*

Barenboim/etc
Zukerman/ECO
VME/Boskovsky

Dec SXL6716
6/75
CBS 77381(3)
1/75
Dec SXL6131/2/3 various
/6197/8/9/6246/7/8
Dec SXL6275
3/67
HMV SXLP30213 10/72
Arg ZRG554
2/68

A/B: 1
A*: 1
A: 1/1*

Dec SXL6366
Dec SXL6724 0
DecJB19
Dec SXL6330
Dec SXL6372
Dec SXL6614
Dec SXL6615
Dec SDDL405/9
Arg ZRG6790
CBS 730300

12/69
10/75
6/70
2/68
10/68
4/74
11/73
9/73
11/71
10/72

A:1*
A:1*
A:1*
A*: 1
A:1
A*: 1*
A:1*
A: 1/1*
A: 1*
A:1*

DG 2740109(8)
Arg ZRG594 0
DG 2740 110(7)0
HMV ASD2806
Dec SXL6402
HMV ASD2327
Phi 6500 162
Dec SXL6539

9/68
12/68
9/68
7/72
5/69
9/67
6/72
7/72

A:1
A*: 1*
A:1
A:1
A*: 1*
A:1
A:1*
A:1*

Les petits riens/etc
VME/Boskovsky
Petits riens/overtures ASM/Marriner
Divertimentos
ASM/Marriner
(Salzburg syms/Ser enade 6)
Divertimenti 1á2
VME/Boskovsky
Divertimenti 17
VME/Boskovsky
Serenades 3á 13
VME/Boskovsky
Serenades 4, etc.
VME/Boskovsky
Ser. 6/Symphony 40
ECO/Britten
Serenade 7
VME/Boskovsky
Serenade 9
VME/Boskovsky
Complete wind music London Wind
Serenade 13/Sym. 32 ASM/Marriner
tSinfonia concertante ECO/Barenboim
K364/(Stamitz)
Symphonies 1-24
BPO/etc/Bifehm.
Symphonies 13-16
ASM/Marriner
Symphonies 25-41
BP0/13811m
Symphonies 29, 30,34 ECO/Barenboim
Symphonies 31, 32, 35 SCP/Münchinger
Symphonies 32, 35, 38 ECO/Barenboim
Symphonies 35 & 40
ASM/Marriner
tSymphony 38/
ECO/Britten
(Schubert)
Symphonies 39 & 40
ECO/Barenboim
Symphonies 40 41
VPO/Bühm
'Thamos'
SB/Klee
Clarinet quintet/trio
BrymertAllegri
Flute quartets
Bennett/Grum.
Violin sonatas 17/34
Lupu/Goldberg
String quartets 1-4
Heutiling Qt.
String quartets 9-12
Italian Qt.
String quartets 20-23 Juilliard Qt
String quintets 1-6
Grumiaux/etc.
Complete piano
Klien
'La Clemenza di Tito' VSO/etc/Kertesz
'Cosi fan tutte'
ROH/Davis
'Don Giovanni'
CG/Davis
'Die Entführung'
DS/Beehm
'Finta Giardinlera'
NRO/Isserstedt
'Idomeneo'
CG/Davis
Impresarloq'Sposo' LSO/Davis
'Le Nozze dl Figaro'
BBC/Davis
VPO/Kleiber
'Zaide'
BSO/Klee
'Die Zauberflifete'
VPO/Solti
RPO/Beecham
Requiem
BBC/Davis

1/61

HMV ASD2424 ® 10/68
DG 2530 7800
6/77
Phi 6500 840
2/76
Phi 6500 073
3/71
Phi 6500 034(2)
6/71
Dec 1113E1207/12 10/75
HMV HQS1221
8/70
Phi 6500 644
9/74
CBS 79204
10/76
Phi 6747 107(3)
2/76
Vox TV37001/12 -/71
Dec SET357/9
2/68
Phi 6707 025(4)
3/75
Phi 6707 022 (4)
11/73
DG 2740102(3)0 10/74
Phi 6703 039(3)
10/73
Phi 6703 024(3)
11/69
Phi 9500 011
1/77
Phi 6707 014 (4)0 11/71
Dec GOS585/7(3) 3/59
Phi 6700 097(2)
10/76
Dec SET479/81 0 2/71
WRC ®SH158/60 7/38
Phi SAL36490
4/68

A:1*

A:1
B:1*
A*: 1*

A:1*
A*: 1*/1
A:1
A:1
A:1
A*: 1*
A:1*
A:1
A*: 1*
A: 1/1*
A: 1
A: 1*
A*: 1
A:1
A:1
A: 1
A:1
A: 1*
A:1*
C:1*
A:1
A:1
H:1*
A:1*

11

Requiem
VP0/13Shm
Masses
BR SO/Kubelik
MUSSORGSKY, Modest (1839-1881)
tNight on the Bare
LPO/Lloyd-Jones
Mountain/etc
Pictures at an
Ashkenazy/Mehta
Exhibition
CSO/Giulini
'Boris Godunov'
Cast/Karajan
NICOLAS, Otto ( 1810-1849)
'Merry Wives'
SB/Klee
NIELSEN, Carl (1865-1931)
Clarinet and flute
Deak/etc/Maga
concertos
Symphony 3
LSO/Huybrecht
Symphony 5
SR/Kletzki
OFFENBACH, Jacques (1819-1880)
'Les Contes d'HoffCast/Bonynge
mann'
'Gaîté Parisienne'—
NPO/Munch
t ballet (
Gounod)
BPO/Karajan
'Grande Duchesse'
OCT/Plasson
'Orfée Enfers' exc.
SW/Faris
'La Vie Parisienne'— OCT/Plasson
'Le Papillon' ballet
LSO/Bonynge
Overtures
CBSO/Frémaux
ORFF, Carl (1895)
'Carmina Burana'
Lelpzig/Kegel
'Catulli Carmina'
PSO/Smetacek
'Trionfo di Afrodite'
'De temporum fine'
'Der Mond'

PSO/Smetacek
CRSO/Karajan
LRSO/Kegel

DG 2530 143
DG 2530 356 .≥ç',

2/72
3/74

Phi 6580 053

6/72

A:1

Dec SXLf3328C)
DG 2530 783
Dec SET514/7

12/67
4/77
11/71

A:1
A:1*
A:1

DG 2740 159(3)0 4/77

A: 1./1

Vox TV34261

10/70

A: 1*

Decca SXL6695
Dec SXL6491

3/75
3/71

A: 1
B: 1

Dec SET545/7

11/72

A: 1*

Dec PFS4096
DG 2530 1990
CBS 79207(2)
HMV CSD13160
HMV SLS5076(2)
Dec SXL6588
HMV ESD7034

—
5/72
4/77
9/60
5/77
5/73
11/72

A*: 1
A*: 1
A: 1*/1
B: 1
A: 1*/1
A:1*
A: 1

Phi 9500 040 (,
Sup
SUA 5T50627
Sup 112 0877
DG2530 432
Phi 6700 083(2)

10/76
12/67

A*: 1*
A:1

5/72
12/74
10/75

A: 1
A: 1*
A :1

PAGANINI, Niccolo (1782-1840)
Violin concertos 1-6
Accardo/Dutoit
DG 2740 121(5)
12/75
tCaprices/Concerto
Perlman/Foster
HMV SLS832(2) 6/72
1l(Sarasate)
PENDERECKI, Krystof (1933)
Symphony/Anaklasis LSO/Penderecki
EMI EM D5507
1/74
Fonogrammi/etc
PRSO/Penderecki HMV SLS850(2) 8/74
PONCHIELLI, Amilcare (1834-1886)
'La Gioconda'
Cast/Gardelli
Dec SET364/13
4/68
Dance of the Hours/
BPO/Karajan
DG 2530 no
5/72
etc
POULENC, Francis ( 1899-1963)
Concert champêtre/
Poulenc/Fevrier/ HMV ASD517
4/63
2-piano concerto
Prêtre
Organ concerto/
Duniflé/Pretre
HMV ASD2835
6/62
Gloria
Les Bichesl(lbertletc) CBSO/Frémaux
HMV ASD2989
6/74
PROKOFIEV, Serge (1891-1953)
tSymphony 1/etc
LSO/Previn
RCA SB6847
7/71
CSO/Giulini
DG 2530 783
4/77
Symphonies 1 & 7
Rozhdestvensky
HMV AS024100 1/69
Symphonies 1 & 3
LSO/Abbado
Dec SXL6469
10/70
Symphony 2/Pas
MR0/
HMV SLS844 (6) 5/69
d'Acier
Rozhdestvensky
Symphony 4/
MR0/
HMV SLS844(6) 3/70
(Shchedrin)
Roshdestvensky
Symphony 5
BPO/Karajan
DG 139 0400
6/69
Symphony 6/Russian MR0/
HMV SLS844(6) 12/70
Ov
Roshdestvensky
Piano concertos 1 & 2 Ashkenazy/Previn Decca SXL6767 ® 9/75
Piano concertos 4 & 5 Ashkenazy/Previn Decca
9/75
SXL6769
tPiano concerto 3/
Katchen/Kertesz Dec SXL6411
5/70
(Ravel, Gershwin)
Violin concertos 1 & 2 Stern/Ormandy
CBS 72269
3/65
Lt. Kije/Oranges
PhO/Ormandy
CBS 72185
7/64
Peter and the Wolf/
Connery/RPO/
Dec PFS4104
9/66
(Britten)
Dorati
'Romeo and Juliet'
C1.0/Maazel
Dec SXL6620/2 ,) 9/73
'War and Peace'
Melik-Pashayev
HMV SLS837(4) 3/73
'Alexander Nevsky'
LSO/Previn
HMV ASD2800
7/72
'Cinderella'/'Romeo
SRO/Ansermet
Dec SPA226(>
7/72
&Juliet'—suites
Piano sonata 7/
Pollini
DG 2530 225
6/72
(Stravinsky)
Piano sonatas 7&8
Ashkenazy
Dec SXL6346
1/69
PUCCINI, Giacomo (1858-1924)
'La Bohème'
Berlin/Karajan
Dec SET565/6'. 8/73
'Gianni Schicchi'/'11
Florentiono/
Dec SET236/8
12/62
Tabarro'/'Suor
Gardelli
Angelica'
'Madame Butterfly'
Cast/Karajan
Dec SET584/6® 2/75
'La Fancuilla del West' Matacic
HMV 5079®
7/59
'Manon Lescaut'
Bartoletti
HMV SLS962(2) 9/72
'Tosca'
CG/Davis
Phi 6700 108(2)
5/77
'Turandot'
Cast/Mehta
Dec SET561/3
9/73
PURCELL, Henry ( 1658-1695)
'The Fairy Queen'
Cast/Britten
Dec SET499/500 1/72
Choral works
Guest/etc
Arg ZRG724
11/72
RACHMANINOV, Serge (1873-1943)
Piano concertos 1-4/ Ashkenazy/Previn Dec SXL6565/70 9/72
Paganini rhapsody
12

A:1*
A: 1

A: 1
A: 1./1

A/B: 1*
A/B:1*
A: 1
A: 1

B: 1
A: 1
A: 1
A:1*
A:1*
A:1*
A:1
A:1
A:1
A:1
B:1
A/A*:1*
A*: 1*
A:1
A: 1
A*: 1
A*: 1
A:1*
A: 1
A*: 1
A: 2
A*: 1*
A: 1
A: 1
A: 1

A:1
B:1/1*
A:1
A*: 1
A:1
A:1
A:1
A/A*:1*

Plano concerto 2/
Anlevas/Atzman
Paganini
Symphony 1
LSO/Previn
Symphohy 2
LSO/Previn
Symphony 3/'Aleko'
LSO/Previn
24 Preludes
Ashkenazy
Vespers
USSR/Sveshnikov
Songs
Sfiderstrbm
Historical:
Concertos/Paganini/ Rachmaninov/
etc
Ormandy
RAMEAU, Jean ( 1683-1764)
'Castor et Pollux'
Harnoncourt
RAVEL, Maurice (1875-1937)
Orchestral music
OP/Martinon
La valse/Rapsodie/etc PO/Karajan
Daphnis et Chloe
CO/Maazel
Daphnis suite/Mother LAPO/Mehta
Goose/etc
Piano concerto in G/ Argerich/Abbado
(Prokofiev) 3
tLeft hand concerto/ Katchen/Kertesz
Concerto in G
Intro and allegro/
Melos Ensemble
(Poulenc, etc)
Quartet/(Debussy)
Italian Qt.
'L'Enfant et les
SRO/etc/
Sortileges'
Ansermet
RESPIGHI, Ottorino (1879-1936)
Pines/Fountains/etc
MSO/Dorati
Birds/Botticelli
ASM/Marriner

HMV ASD2361 0 5/68

A:1

HMV C)ASD3137 11/75
HMV ASD28890 4/73
HMV C)ASD3369 8/77
Decca 51313221/20 4/76
HMV ASD2973
6/74
Decca SXL6772 1/77

A/A*:1*
A: 1
A*: 1
A: 1
A:1*
A:1*

RCA MAVM3
0296(3)

8/75

H: 1

Tel HF6.35048(4)

12/72

A:1

HMV C)SLS
1/76
5016(5)
HMV ASD2766 ® 4/72
Dec SXL6703
8/75
Dec SXL6488
3/71

A: 1
A:1/1*
A: 1

DG 139 349

2/69

A:1

Dec SDD486

5/70

A:1

HMV ASD2506

4/70

A:1

Phi SAL3643
Liec SDD168

5/68
6/55

A: 1
A/B: 1*

Phi 6582 015
12/76
HMV ® ASD
3/77
33270
RIMSKY-KORSAKOV, Nikolas (1844- 1908)
Scheherazade/Tsar
LPO/Haitink
Phi 6500 410®
1/74
Russian festival/May SRO/Ansermet
Dec SDD281
5/59
Capriccio espagnol
RODRIGO, Joaquin 1902)
Concierto di
Yepes/Alonso
DG 139 440 ®
4/70
Aranjuez/etc
Williams!
CBS 76369 ®
2/75
Barenboim
Concierto/etc
Bream/Gardiner
RCA ARL1 1181 ® 11/75
ROSSINI, Gioacchino (1792-1868)
Boutique fantasque/
IPO/Solti
Dec SPA376 ®
10/58
(Dukas)
String sonatas 1, 3,
ASM/Marriner
Arg ZRG506
5/67
5, 6
String sonatas 2, 4/
ASM/Marriner
Arg ZRG603 (>„,'
12/69
(Donizetti)
Petite Messe
Sawallisch
RCA SER5693/4 10/73
Stabat Mater
LSO/Kertesz
Dec SXL6534
2/72
'II Barbiere di Siviglia' BRSO/Bartoletti
DG2728 005(3)
2/75
LSO/etc/Levine
HMV SLS985(3) 12/75
'La Cenerentola'
Florence/Fabritis Dec GOS631/3
9/64
'Elisabetta'
NPO/Masini
Phi 6703 067(3)
9/76
'Semiramide'
LSO/etc/Bonynge Dec SET317/9
10/66
'Siege of Corinth'
LSO/Schippers
HMV SLS981(3) 7/75
'William Tell'
RPO/Gardelli
HMV SLS970(5) 11/73
Overtures
ASM/Marriner
Phi 6500 878
10/75
SAINT-SAENS, Camille (1835-1921)
tCarnival of Animals SNO/Gibson
Cello concerto 1/etc
Tortelier/Frémaux
Piano concertos 1-5
Ciccolinl/Baudo
Symphony 3
CSO/Barenboim
SATIE, Erik (1866-1925)
Orchestral works
USO/Abravanel
fParade
LSO/Dorati
Piano Music
Ciccolino
SCARLATTI, Domenico (1685-1757)
Sonatas
Dreyfus
SCHOENBERG, Arnold ( 1874-1951)
Chamber symphony
LAPO/Mehta
tVerklárte Nacht
NYPO/Boulez
Variations/Nacht
BPO/Karajan
Gurrelieder
Boulez/etc
'Pierrot Lunaire'
Weisberg/etc
'Moses und Aron'
ARSO/Gielen
Chamber ensembles LS/Atherton
SCHUBERT, Franz ( 1797-1828)
Symphonies 1 & 2
BP0/13.5hm
Symphonies 3 & 4
BP0/13fihm
Symphonies 3 & 6
VPO/Kertesz
Symphonies 4 & 5
VPO/Kertesz
Symphonies 58.8
BP0/13tihm
Symphonies ' 7' & C
VOO/Litschauer
tSymPhnnY 81(Mozart) ECO/Britten
Symphony 9
LSO/Krips
PO/Mehta
'Rosamunde'
CO/Haitink
Octet
Melos
'Trout' quintet
Haebler/etc
Demus/etc
String quintet
Casals/etc
Amadeus
Quartets 9 & 13
Berg Qt.
Piano trio 11(Haydn)
Cortot/Casals

A: 1

A:1
A*: 1*
A*: 1
B: 1*

A:1
A:1
A:1
A:1
A*: 1*
A:1*
A:1
A:2
A:1
A:1
A:1
A:1*
A:1*
A:1
A: 1/1*
A:1*

CFP CFP40086
HMV ASD3058 ®
HM V SLS802(3)
DG 2530 619

7/75
6/75
6/71
4/76

A:1
A:1
A: 1
A: 1

Pye VCS10037/8
Phi SAL3637
HMV ASD2389

6/70
2/68
9/68

A/B: 1
A:1
A:1

Tel EK6 35086(4)

4/75

A: 1

Dec SXL6390
CBS 76305
DG 2530 627
CBS 78264(2)
Non H71251
Phi 6700 084(2)
Dec SXLK6600/4

8/69
9/77
3/75
4/75
4/73
1/75
9/74

A:1
A*: 1*
A:1*
A*: 1*/1
B:1
A*: 1*
A: 1/1*

DG2530 216
DG 2530 526®
Dec SXL6553
Dec SXL64830
DG 139 162?
Van VSD71101/2
Dec SXL6539
Dec SPA467 0
Dec SXL6729
Phi SAL3534
HMV ASD2417
Phi SAL3621 0
D52548122Ø
CBS 61043
DG 139105
Tel AW6.41882
HMV si HLM7017

3/72
5/73
7/72
5/71
5/67
12/71
6/72
2/59
7/77
12/65
11/68
10/67
12/68
4/56
7/66
6/75
10/57

A:1
A:1
A:1
A/B: 2
A:1*
B:2
A:1*
B: 1*
A:1
A:1
A:1
A:1
A:1
C:1*
A: 1
A:1
H:1*

Symphonies 6dt 7
BPO/Karajan
Symphony 7/Tapiola BSO/Berglund
Kullervo/etc
BSO/Berglund
SMETANA, Bedrich (1824-1884)
Ma Vlast
BPO/Kubellk
The Brandenburgers Prague/Tich9
'Dalibor'
Krombholc/etc
'Libuse'
Krombholc/etc
Choral music
CPO/Veselka
STRAUSS, Johann II (1825-1899)
'Die Fledermaus'
VSO/Boskovsky
BSO/C. Kleiber
'Wiener Blut'
PH/Boskovsky

Schoenberg
(1874-1951)
Piano trios 1 & 2
String trios 1 & 2
Arpeggione sonata/
etc
Impromptus 1-8
Dances/etc
Piano sonata 18/etc
Piano sonatas 5 & 20
Part songs
Song cycles
Songs

Rubinstein/etc
RCA ARL2 0731(2) 8/75
Grumiaux/etc
Phi SAL3782
6/70
Gendron/Francaix Dec ECS617
2/52

Kempff
Demus
Lupu
Lupu
Elizabethan
Fischer-Dieskau
Baker/Moore
Pears/Britten
'Zwillingsbrüder'
BSO/Sawallisch
Opera arias
Ameling/Waart
SCHUMANN, Robert (1810-1856)
Cello concerto/(Sent- Du Pré/
Saens)
Barenboim
tPiano concerto/
Bishop/Davis
(Grieg)
Symphonies 1-4
DSO/Sawallisch
Dichterliebe/
Schreler/Shetler
Liederkreis
Baker/Barenboim
Lieder
Kruysen/Lee
SCHUTZ, Heinrich (1585-1672)
Christmas oratorio
Norrington/etc
St. Matthew Passion Norrington/etc
Psalms of David
Schneidt/etc
Italian madrigals
Jürgens
SCRIABIN, Alexander (1872-1915)
Piano concerto/
Ashkenazy/
Prometheus
Maazel
SHOSTAKOVICH, Dmitri (1906)
Cello concerto/
Rostropovich/
Symphony 1
Ormandy
tPlano concerto 1/
Ogdon/Marriner
(Stravinsky)
Piano concertos 1 & 2 Ortiz/Berglund
Violin concerto 1
D. Oistrakh/M.
Shostakovich
Symphony 1 & 9
OSR/Weller
SPO/Slovàk
Symphony 2/Razin
LSO/Prevl n
Symphony 5
LSO/Previn
Symphony 6/
(Prokofiev)
BSO/Berglund
Symphony 7
LSO/Previn
Symphony 8
BSO/Berglund
Symphony 10/5
MPO/Svetlanov
LeipzIg/Durjan
PhO/Ormandy
MPO/
Rostropovich
Borodin Qt
String quartets 1-13
'The Nose'
Rozhdestvensky
SIBELIUS, Jean (1865-1957)
Violin concerto/etc
Fried/Defossez
Finlandia/Karelia/etc HO/Barbirolli
Finlandia/Swan/etc
BPO/Karajan
Symphonies 1-7
VPO/Maazel
Symphony 1/Finlandia BSO/Davis
Symphony 2
BSO/Davis
Symphonies 3 & 6
BSO/Davis
Symphony 4/Tapiola
BSO/Davis
Symphony 5/Tapiola
BPO/Karajan
Symphony 6/etc
BSO/Berglund
Symphony 11
Symphony 12
Symphony 13
Symphony 14

A:1*
A:1
B:1*

DG 139 149
DG 2538 237
Dec SXL6741 0
Decca SXL6771
Arg SDD377
HMV SLS840(3)
HMV SLS812(2)
Dec SXL6722
HMV ASD3300
Phi 9500 170

1/67
1/67
8/76
9/77
9/67
11/62
9/71
6/75
12/76
2/77

A:1*
A:1"
A:1*
A*: 1*
A:1*
A: 1
C:1*
A:1*
A: 1
A/B: 1*/1

HMV ASD2498

11/69

A:1

Phi 6500 166

3/72

A:1

HMV SLS867(3) ,,, 1/74
DG 2530 353
3/74
HMV ASD3217
8/76
Tel EK6.48097(2) 8/77

A: 1
A:1/1*
A:1/1*
A*: 1*

Arg ZRG671
Arg ZRG689
Arc 2722 007(3)
Arc 2708 033(2)

10/71
4/72
11/72
10/76

A: 1
A: 1
A:1
A : 1*

Dec SXL6527

1/72

A:1*

CBS 72081

9/60

B:1*

Arg ZRG674

2/72

A:1*

HMV ASD3081 0 6/75
HMV ASD2936
1/74

A*/A:1*
A: 1

Dec SXL6563
1/73
Sup SUAST50958 7/69
RCA SB6651
5/66
HMV ASD30290 12/74

A: 1
A: 1
A: 1
A*/A:1*

HMV SLS897(2)
HMV ASD2917C)
HMV®
SLS5044
HMV ASD3010
Phi 6580 012
RCA SB6830
HMV ASD3090

11/74
10/73
3/76

A*IA: 1
A: 1*/1
A:1/1*

9/74
8/72
6/70
1/76

A: 1
A*: 1
A : 1
A*: 1*

HMV SLS879(6)
HMV SLS5088

7/74
9/77

B:1/1*
A: 1

DG 2538 302 ,'>.<)
HMV ASD2272 ,,t)
DG 139 0160
Dec D7D4(4)C)
Phi 9500 140 (;)
Phi 9500 141 ®
Phi 9500 1420
Phi 9500 1430
DG 138 973
HMV ASDC)3155

6/74
7/66
6/66
10/72
3/77
4/77
9/77
9/77
9/65
3/76

A*: 1*
A: 1
A: 1
A/A*: 1
A: 1*/1
A:1*
A*:1*
A*: 1*
A:1
A:1/1*

DG 139 0320
HMV ASD2874
HMV SLS807(2)

10/68
7/73
7/71

A:1
A:1
A.:1*

DG 2707 054(2)0
Sup 50541/3
Sup 50971/3
Sup 50701/3
Sup 112 1143

12/71
8/74
10/72
3/74
2/74

A:1*
A:1
A:1
A:1
A:1*

A:1*
HMV SLS964(2) 2/73
A*: 1*
DG 2707 088(2)0 10/76
A:1*
HMV C)SLS5074 3/77
(2)
C:1*
Dec IgECM2148/9 5/52
'Der Zigeunerbaron'
VPO/etc/Krauss
A: 1*
Col
TWO368 &
5/72 &
Waltzes/Polkas/etc
JSOV/Boskovsky
TW 0389
11/72
A:1*
Col SLS5017(4)
6/75
Dec SDD473 & SXL
VPO/Boskovsky
6029/6040/62560/
6332/64190/64950/
A:1/1*
6526/6582/etc
var.
STRAUSS, Richard ( 1864-1949)
HMV SLS861 (4) 10/73
A: 1/1*
Orchestral works,
DSO/Kempe
Vol. 1
HMV SLS880(4) 6/74
A:1/1*
Orchestral works,
DSO/Kempe
Vol. 2
HMV SLS894(3) 4/75
A*: 1*
Orchestral works
DSO/Kempe
TC-SLS899C)—selected from above 3
Vol. 3
DG
2530
4020
6/74
A:1*
Zarathustra
BPO/Karajan
Dec SXL6752
4/76
A*: 1*
Alpine Symphony
LAPO/Mehta
Dec SXL6304
6/67
A:1
Le Bourgeois Gentil- VPO/Maazel
homme/Rosenkavalier
A:1*
5/67
Horn concertos 1 & 2 Tuckwell/Kertesz Dec SXL62850
C:1*
tHorn concertos/
Brain/Sawallisch HMV HLS7001
11/57
(Hindemith)
A: 1*
Phi 6500 1740
1/72
tOboe concerto
Holliger/Waart
A: 1*/1
HMV SLS5067
11/76
Complete concertos
DS/Kempe
(4)0
Dec SXL6134
11/84
A:1
Don Juan/Tod
VPO/Maazel
A:1
1/67
Fournier/Karajan IDG 2535 1950
Don Quixote
A*: 1*
Ein Heldenleben
VPO/Bühm
DG 2530 7810
6/77
A:1*
HMV ASD2955
3/74
Symphonia domestica BPO/Karajan
A:1
Dec SDD211
4/61
Till Eulenspiegel/Tod VPO/Karajan
A:1*
ASM/Marriner
Arg
ZRG604
9/69
tMetamorphosen/
(Wagner)
Phil (3500 297
10/72
A*: 1
Sonatina/suite
NWE/de Waart
'Capriccio'
DG 2709 038(3)
8/72
A:1*
BRO/etc/Beehm
Dec SET354/5
11/67
A*: 1
'Elektra'
VP0/etc/Solti
'Der Rosenkavalier'
Dec SET418/21 0 9/69
A:1*
VPO/etc/Solti
Dec SET228/9
3/62
A:1
'Salome'
VPO/etc/Solti
STRAVINSKY, Igor (1882-1971)
Arg ZRG674
2/72
A:1*
tCapriccio/
Ogdon/Marriner
(Shostakovich)
Violin concerto/
Bress/Rohan
Sup SUAST
9/68
A:1*
50878
(Schoenberg)
DG 2530 267
8/72
A:1
Concerto in 0/SymBPO/Karajan
phony in C/Polka
Histoire du Soldat
DG 2530 0690
3/76
A:1
Gielgud/BSO
Ev SDBR3017
6/71
A: 1
Histoire suite
LSO/Carewe
CBS 72181 C)
8/64
A: 1
Symphony in C/Sym- CSO/Stravinsky
phony of Psalms
HMV
ASD3077
7/75
Concertos/etc
LACO/Marriner
Arg ZRG575
10/68
A:1*
Apollon Musagete/
ASM/Marriner
Pulcinella

Rachmaninov
(1873-1943)
13

Our big secret.
You're looking at Audio-Technica's
unique Dual Magnet Cantilever.
It's at the heart of every cartridge
we make. And there for avery good
reason, too.
Because it just so happens that inside
the head of every master disc cutter, you'll
find exactly the same dual configuration
of impulse coils.
Which means our cartridge ends up
precisely imitating the cutting head's
action in reverse.
e,

20

100

FREQUENCY IN FIERTZ

—

14

1.000

Typical A-Tresponse

10,000

20,000

Typical single- magnet cart ¡dg. response

Or, if you like, picking the signal up just
the way it was put down. Like no other
cartridge can.
Sound thinking.
Exactly the kind of thinking, in fact,
that we put into every aspect of AudioTechnica cartridge design.
In terms of materials, advanced
technology and overall performance, we
like to think we're streets ahead of our
competitors.
A lot of hi-fi reviewers actually say
as much.
May we invite you to listen in to our
big secret on your own turntable?
Whichever cartridge you choose, we
guarantee you'll be amazed by what
you hear.

Firebird
Firebird/Petrushka/
Rite
Petrushka
Petrushka
Rite of Spring/King
Rite of Spring

Frequency Response ( Hz): 15 - 25,000
Channel Separation ( 1KHz): 21
Channel Balance (dB): 1.5

AT11E

Stylus Tip Size
Tracking Force

AT13Ea

(mm):.4 X.7 elliptical
(gms): 1' - 2%

Frequency Response (Hz): 10 - 30,000
Channel Separation ( 1KHz): 25
Channel Balance (dB): 1.0
Stylus Tip Size (mm): . 2X.7 nude elliptical
'Racking Force .(gms): % - 1%

NYPO/Boulez
CSO/Stravinsky
BSO/Thomas
CSO/Stravinsky
CSO/Solti
'Rake's Progress'
CSO/Stravinsky
'Oedipus Rex'
BSO/Bernstein
Piano music
Lee
SULLIVAN, Arthur ( 1842-1900)
'Cox'/'Gondoliers'
DC/Godfrey
'Gondoliers'
PA/Sargent
'Grand Duke'

DC/Nash

'Trial by Jury'/
'Pinafore'
'Patience'

PA/Sargent

'Pirates of Penzance'
'Iolanthe'

DC/Godfrey
PA/Sargent

AT15Sa

Tracking Force

5 - 45,1300
25 minimum
1.5
Shibata

(gms): 1-2

PA/Sargent

'Princess Ida'
DC/Sargent
'Mikado'
DC/Nash
'Ruddigore'
DC/Godfrey
'Utopia Limited'
RPO/Nash
'Yeomen of Guard'
DC/Sargent
'Pineapple Poll'
Mackerras
Di Bello/Symphony
LPO/Groves
SUPPE, Franz von ( 1819-1895)
Overtures
BPO/Karajan
'Scheme Galatea'
VSO/Paulik
TCHAIKOVSKY, Peter (1840-1903)
tPia no concerto 1
Gutierrez/Previn
Berman
Piano concertos 2& 3 Graffman/
Ormandy
tViolin concerto/
Zukerman/Dorati
(Mendelssohn)
1812/Romeo & Juliet
LAPO/Mehta
Francesca/1812
CO/Haitink
Serenade/Souvenir
ASM/Marriner
Suite 3
LPO/Boult

AT2OSLa

Channel Balance
Stylus Tip
Tracking Force

(dB): 1.0
: Shibata
(gms): 1-2

audio-technica
...you'll hear more from us.
For further details of the Audio-Technica range of cartridges, contact
your nearest stockist or write to Shriro House, The Ridgeway, IVER,Bucks.

9/62
10/74

B:1
A*: 1*

8/74
4/61
10/72
4/61
11/74
3/65
7/76
3/69

A:1*
B:1
A*: 1*
B:1
A*: 1*
B:1
A*: 1
A:1

Dec SKL4138/40
HMV SXDW3027
(2)0
Decca SKL5239/
400
HMV SXLP
30088/9
HMV SXDW
3031(2)0
Dec SKL4925/60
HMV SXLP
30112/3
Dec SKL4708/9
Dec SKL5158/90
Dec SKL4504/5
Dec SKL5225/60
Dec SKL4624/60
HMV ESD7028
HMV ASD2435

10/61
5/59

A:1
A:1

12/76

A*/A : 1

10/67

A:1*

9/62

A:1

2/59
12/59

A: 1
A: 1

11/65
2/74
11/62
4/76
11/64
6/62
2/69

A: 1
A: 1
A:1
A/A*: 1
A:1
A:1
A:1

DG2530 051 0
Saga 5418

5/73
5/76

A:1*
A:1

HMV C)ASD3262 9/76
DG 2530 677
4/76
CBS 72385
4/66

A*: 1*/1
8: 1*
A:1

CBS 72768

11/69

A:1*

5/70
3/74
4/69
10/75

A: 1
A*: 1*
A: 1*
A*: 1*

9/74
9/66
6/61
2/76
3/77
5/74

A/B: 1
A: 1
A:1*
A*: 1*
A*/A :1*
A: 1/1*

'Eugene Onegin'
Nutcracker
Sleeping Beauty

LSO/Previn
YPO/Maazel
ROH/Solti
SRO/Ansermet
LSO/Previn

12/74
10/72
6/75
3/59
12/74

A: 1
A*: 1
A: 1
A:1*
A:1

Swan Lake

LSO/Previn

HMV ASD30180
Dec SXL6562
Dec SET596/8
Dec SDD378/90
HMV SLS5001
(3)0
HMV C)SLS5070
(3)0

12/76

A*/A : 1*

Arg ZRG680

2/72

A:1

TIPPETT, Michael (1905)
Concerto for double
ASM/Marriner
string orchjetc
Symphony 1/etc
LSO/Davis
Symphony 3
LSO/Davis
Piano sonatas
Crossley
'Child of our Time'
BBC/Davis
'Midsummer Marriage' ROH/Davis
'Vision of St.
LSO/etc/Tippett
Augustine'
'Knot Garden'
ROH/Davis

Frequency Response (Hz): 5 - 50,000
Channel Separation ( 1KHz): 25 minimum

CBS 78307(3)
Phi 6500 458/482/
483
CBS 73056
CBS 78307(3)
DG 2530 2520
CBS 78307(3)
Dec SXL6691
CBS 77304(2)
CBS 76380
Non H-712120

Dec SXL6448 0
Phi 6500 643
Arg ZRG5840
HMV (:) ASD
31350
Svetlanov
HMV SLS881(7)
LSO/Previn
RCA SB6670
LenPO/Mravinsky DG 2538 178
CO/Haitink
Phi 6500 922
LSO/Tjeknavorian RCA LRL1 5129
HMV ASD2954 0
Torteller/NSO

Symphony 1-6
Symphony 2I(Liadov)
Symphony 4
Symphony 5
Symphony 6
Rococo variations/
(Grieg)
Manfred
Frequency Response (Hz):
Channel Separation ( 11(Hz):
Channel Balance (dB):
Stylus Tip
:

CSO/Stravinsky
LPO/Haitink

Phi 9500 107
10/76
Phi 6500 662
1/75
Phi 6500 534
11/74
Phi 6500 9850
11/75
Phi 6703 027(3)
5/71
RCA SER56200 4/72

A*: 1*
A*: 1*
A*: 1*
A: 2
A: 1
A: 1*

Phi 6700 063(2)

4/74

A*: 1*

9/72
7/73

A*: 1*
A: 1/1*

4/70
10/71
9/68

A: 1
A*: 1
A: 1*

VARESE, Edgar ( 1885-1965)
Arcana/Integrales/etc LAPO/Mehta
Dec SXL6550
Non H71269
Equatorial/Offraudes CCE/Weisberg
VAUGHAN WILLIAMS, Ralph (1872-19 58)
RCA SER5585
Symphony 1
LSO/Previn
HMV ASD2740
Symphony 2
LPO/Boult
HMV ASD23930
Symphony 3/In the
LPO/Boult
fen country
RCA SB6861
Symphony 3/Tuba
LSO/Previn
Conc,
HMV ASD2375
Symphony 4/Norfolk LPO/Boult
rhapsody
HMV ASD2538
Symphony 5/Serenade LSO/Boult
RCA SB6769
Symphony 6 & 8
LSO/Previn
HMV ASD2329
Symphony 6/Lark
LPO/Boult
ascending
HMV ASD2631 0
Symphony 7
LPO/Boult
RCA SB6842
Symphony 9/Elizabeth LSO/Previn
Arg ZRG696 0
Tallis/Greensleeves/ ASM/Marriner
Lark/etc
HMV ASD2673
Job
LSO/Boult
HMV SLS980(3)
'Sir John in Love'
NPO/Davles

10/72

A: 1

6/68

A: 1*

4/70
10/68
10/67

A: 1*
A: 1
A: 1

11/70
6/71
10/72

A: 1*
A: 1
A*: 1

4/71
9/75

A: 1
A*: 1*/1
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''' Transversal Suspension

FEATURES: Uniqua AKG designed TS (Transversal
Suspension) stylus system. Universal symmetry in
respect to transversal movements. Superb transient
response. Ultra high tracking ability. Very low
effective moving mass. Every P8ES individually
numbered and supplied with acalibrated frequency
response/crosstalk curve. Made with the same
meticulous care as the world famous AKG studio
microphones. The P8ES is the premier cartridge in a
completely new range of five models.

incorporates aunique and brilliantly designed
single pivot point suspension system which
ensures that every instrument and performer will
be reproduced not only with the highest possible
fidelity and sound definition, but also with an
almost uncanny aural sense of "depth" and
directional detail.
DON'T JUST BELIEVE US! TRY IT FOR YOURSELF!
182/84 Campden Hill Road Kensington

AKG Equipment Ltd.

London W8 7AS Telephone 01.229.3695

ADV

AKG P8ES stereo cartridge

207/E

The ultimate conception

HARBETH
ACOUSTICS
2A NOVA RD. CROYDON, SURREY, GRO 2TL

present the
Type HL Professional Monitor Loudspeaker
with the revolutionary new patented* polypropylene copolymer bass/mid frequency cone
giving a clearer less coloured sound particularly in
that most sensitive middle frequency region than any
other known material.

'Pilgrim's Progress'
Wenlock Edge/etc
Historical:
Symphony 41(Walton)

Boult/etc
Partridge/etc

BBC SO/Vaughan
Williams ( 1937)
VERDI, Giuseppe ( 1813-1901)
Requiem
PO/etc/Giulini
VP0/etc/Solti
'Aida'
VPO/Karajan
'Attila'
RPO/etc/Gardelli
'Bailo in Maschera'
10/Leinsdorf
'Don Carlo'
CG/Giulini
'11 Corsaro'
NPO/Gardelli
'Falstaff'
RCAI/Solti
'Forza del Destino'
RPO/etc/Gardelli
'Giorno di Regno'
RPO/Gardelli
'Giovanna D'Arco'
LSO/etc/Levine
'I Lombardi'
RPO/etc/Gardelli
'Luisa Miller'
NPO/Maag
'Macbeth'
NPO/Muti
'1 Masnadieri'
NPO/Gardelli
'Nabucco'
VO/etc/Gardelli
'Otello'
BPO/Karajan
'Rigoletto'
LSO/Bonynge
'Simon Boccanegra'
RCAO/Gavazzeni

'La Traviata'
MM/Pritchard
'II Trovatore'
Cast/Mehta
'1 Vespri Siciliani'
NPO/Levine
VIVALDI, Antonio ( 1675-1741)
12 Concertos, Op. 7
1Musici
12 Concertos, op. 8
Scimone
The four seasons
ASM/Marriner
Flute concertos
Malgoire
Lute mandolin/Conc. Yepes/Kuentz
L'estro armonico
ASM/Marriner
La Stravaganza, Op. 4 ASM/Marriner
WAGNER, Richard ( 1813-1883)
tSiegfried idyll/
ASM/Marriner
(R. Strauss)
'Fliegende Hollânder' CSO/Solti
'Gâtterdâmmerung'
'Lohengrin'
'Die Meistersinger'

VPO/Solti

'Parsifal'
'Das Rheingold'

VPO/Solti
VPO/Solti
BPO/Karajan
DSO/Hollreiser
BPO/Karajan
VPO/Solti
VPO/Solti
BPO/Karajan
VPO/Solti
BPO/Karajan
Nilsson/Davis
VPO/Solti

'Rienzi'
'Siegfried'
'Tannhâuser'
'Tristan und Isolde'
'Die Walküre'

Dimensions: 63.5 cm ( 25 ins) high x 32.5 cm ( 13 ins)
wide x 30 cm ( 12 ins) deep.
Axial Frequency Response: 50 Hz to 25 kHz ± 3dB
Power Handling: 100 watts programme.
Sensitivity: 87 dB per watt at 1 metre.
Nominal Impedance: 8 ohms.
Units: 20 cm ( 8ins) dia. L.F. unit of specially vacuum
formed polypropylene copolymer and 2.5 cm ( 1in)
dome HF unit of soft impregnated fabric.

VPO/Solti
BPO/Karajan
VPO/Kempe

Wesendonk/'Rienzi'
'Ring' ( complete)

BPO/Karajan
Bayreuth/Balm
WALTON, William ( 1902)
Façade
Sitwell/Collins
suite/ (Lecocq)
CG/Fistoulari
Symphony 1
LSO/Previn
Symphony 2/etc
LSO/Previn
'Belshazzar's Feast'
LSO/etc/Previn
'Troilus & Cressida'
CG/Foster
WEBER, Carl ( 1786-1826)
Clarinet concerto 1/
De Peyer/
Concertino/etc
Frühbeck
'Euryanthe'
DSO/Jankowski
'Die Freischütz'
SD/C. Kleiber
'Oberon'
BRO/Kubelik
Overtures
SRO/Ansermet

HMV SLS959(5)
HMV HQS1236

2/72
2/71

A: 1
A*: 1

WRC ..qSH128

6/70

H:1

HMV SLS909(2) 7/64
Dec SET374/5
10/68
Dec SXL2167/9O' 12/59
Phi 6700 056
5/73
RCA SER5710/2 O 10/67
HMV SLS956(4)
7/71
Phi 6700 098(2)
6/76
Dec 288104/6
5/64
HMV SLS948(4) 3/70
Phi 6703 055(3)
9/74
HMV SLS967(3) 5/73
Phi 6703 032(3)
5/72
Dec SET606/8 ® 5/76
HMV SLS992(3) 1/77
Phi 6703 064(3) ® 9/75
Dec SET298/300 5/66
HMV SLS975(3).2 11/74
Dec SET542/4 O 5/73
RCA MLD56
3/74
1007(3)
Dec SET249/51
8/63
RCA SER5586/8
10/73
RCA ARL4-0370(4) 9/74

A:1*

Phi 6700 100
9/76
RCA STU70680(3) 4/77
Arg ZRG654
9/70
CBS 76595
5/77
DG 2530 211
8/72
Arg ZRG733/4
4/73
Arg ZRG800/1
4/75

A:1
A*:1*/1
A:1*
A:1*
A: 1
A:1
A:1

Arg ZRG604

6/69

A:1*

Decca D24D3
(3)
Dec SET292/7
DG 2716 001
HMV SLS5071
(5) ®
Decca D13D5
(5) t)
Dec SET550/4 O
,
Dec SET382/4
DG 2709 023(3)
HMV SLS990(5)
DG 2713 003(5)
Dec SET242/6 ®
Dec SET506/9
HMV SLS963(5)
Dec SET312/4
DG 2713 002(5)
Phi 6500 294
Dec D100D19
(19)0
DG 2720 051(19)
Phi 6747 037(16)

5/77

A:1

5/65
1/71
2/64

A:1*
A: 1*
A: 1./1

A:1*/1
B:1
A: 1*/1
A:1*
A:1*
A:1/1*
A:1*
A:1
A/A": 1
A:1
A:1
A:1
A:1
A:1*
A/A*: 1
A:1
B:1
A:1
A:1
B:1

9/76

A*: 1*

4/73
3/59
9/68
11/76
11/69
4/63
12/71
1/73
9/66
5/67
6/72
12/68

A*: 1*
A:1
A:1
A: 1/
2
A:1
A:1
A:1
A*: 1*
A:1
A:1/2
A:1
A*: 1/1*

10/72
9/73

A*: 1/1*
A/A*: 1/1*

Dec -rECS560
Dec ECS586
RCA LSB4100
HMV ASD29900
HMV SAN3240
HMV C)SLS
997(3)

11/54
7/59
1/67
5/74
11/72
6/77

B:1*
A:1
A:1
A:1
A:1
A:1/2

HMV ASD2455

5/69

A:1

HMV SLS983(4)
DG 2720 071(3)
D G2726 052(3)
Dec ECS645

11/75
11/73
7/72
5/59

A:2
A:1
A/B: 1
B:1*

WEBERN, Anton ( 1883-1945)
String quartets
La Salle Qt

DG 2720 029(5)

11/71

A:1*

WEILL, Kurt ( 1900-1950)
'Dreigroschenoper'
BRO/Rüggeberg
Dreigroschenmusik
PO/Klemperer
Various
LS/Atherton

CBS 78279(2)
6/61
HMV SXLP30226 ® 11/62
DG 2740 153(3)
11/76

B:1*
A:1*
A*: 1*/1

Cabinet: Vented cabinet of heavily damped panels
to satisfy BBC criterion. Vent resonance 45 Hz.

WILLIAMSON, Malcolm ( 1931)
'The Happy Prince'
Cast/Dods
'Julius Caesar Jones' Cast/Andrews

Arg ZNF5
Arg ZRG529

5/66
9/67

A:1
A:1

Price £ 135 each + VAT ( Teak) £ 136 each ( Walnut)

WOLF, Hugo ( 1860-1903)
fltalian serenade/
SCO/Münchinger
(Sukl Strauss)
Mórike Lieder
Fischer-Dieskau
Lieder, Vol. 3
Fischer-Dieskau
WOLF- FERRARI, Ermanno ( 1876-1948)
'11 Segretto di
CG/Gardelli
Susanna'

Dec SXL6533

2/72

A:1

DG 2530 584
DG 2740 162(3)

12/74
8/77

A:1
A:1*

Decca SET617

11/76

A:1

Crossover Network: Close tolerance laminated
iron inductors and solid dielectric capacitors.
Adjustment of relative levels of L.F. and H.F.
units to +4- dB by means of tapped auto transformer.

Enquiries invited from the trade.
*Patents applied for in all principal countries
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Why are the
Hungarian Discs
different from all
other records?

If you care for
your recordsone clean
investment
saves many

Because — among others

FIJIGNOTell

— the label
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a large-scale

contemporary
interpretation

of
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and
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PERU

— the label
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you
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a new

"Country"

way

and

of

singers

pop:

with the GRAND PRIX
AWARD WINNING

the

and " Eastern"

— the label
puts

life

unique

and

and

Over

40

what

into

your

fiery

original

real

say
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collectors

folk—

prix

and

experience
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releases
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with

Hungarian

international
we

life

music

prove

means
for

a

disc

fans.

World distributor:
Kultura
Hungarian Foreign
Trading

Company

H-1389

Budapest P.O.B. 149
Trade distribution in the U.K. by the Selecta
Group

(
A

Company

division
Ltd.)

of

125-127

Lewisham, SE13 5NX
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The
Lee

Decca

Record

High

Road,

RECORD CLEANER

You're looking at the solution to one of the oldest problems in audio — how to protect
your new records and rejuvenate all the old favourites.
It's called "Pixall"— and it's remarkable. This unique British deaner so impressed the
Jury at "International Stereo Compo '76" that it was aptly honoured with the
Grand Prix Award in its product section.
The key to Pixall's success lies in its specially formulated adhesive tape, designed not
merely to remove surface dust but more specifically to lift and dispose of damaging
microdust particles, embedded deep inside the grooves.
Independent tests have shown thet adisc treated with "Pixall" results veually in
leaving the record in pristine conditian, whilst audibly it makes sound, sound better.
Available at all quaky HiFi, Stereo and Record stores.
Sets aNew Dimension in Visual and Audible Perfection
• No Dust • No Dirt • ReducesStylusWear
• Eliminates ' Crackles and Pops' • Clean Fidelity
• Minimises Distortion
Keeps your good sounds — sounding good
rTo: MILTY PRODUCTS LTD.,
New Mansion House 173/191 Wellington Road South, STOCKPORT, Cheshire
SKI 3LJA. Tel: 061-480 8142/3. Teiex: 667700
Please supply (state quantity required)
' Pixall" Off-the-Record" Cleaner
I
endose Cheque/P.C. value
@£2.97 ind.VAT:P & Padd 19p.
Pixel' Genuine Refill 55p
incl VAT. P&P add 9p.
NAME

(please do not send postage
stamps)
HNFA

ADDRESS

LOCK CAPITALS PLEASE)

POSTCODE
Prices oàyaplicable to the UK j

LANGUAGE OF HINFI
Guide to audio terminology compiled by John Crabbe
Terms and abbreviations defined below have been gathered from awide
range of hi-fi literature. The majority of entries appeared originally in
our Audio Talk booklet, but these have been updated where appropriate
and many new terms added. Styles employed for abbreviations will differ
in various publications, but unless common usage demands otherwise we
have used capital letters when these signify initials. Specialised words
used in definitions are themselves defined in separate entries.
A
A Ampere.
A-B Designates type of audio comparison test in
which changes of sound quality may be assessed
by direct and immediate switchover. An A-B
comparison between items A and B.
ABR Auxiliary bass radiator.
AC Alternating current.
Acoustics Science or study of sound as an
objective phenomenon.
In popular parlance,
applied particularly to acoustical character of halls
and rooms.
Acoustic feedback Unwanted acoustic interaction between output and input of an audio
system, usually between LS and microphone or
PU. Can lead to continuous oscillation or a
tendency thereto.
Acoustic lens Arrangement of plates or deflectors
designed to focus, diverge, or otherwise control a
sound wavefront.
Acoustic resistance unit Device comprising
absorbent material clamped in an openwork frame
for fitting over normal port or over an additional
vent on reflex LS enclosures. Helps to control
resonance of the speaker/enclosure system.
Acoustic suspension Principle used in LS
systems employing a sealed cabinet, whereby
acoustic stiffness of the enclosed air volume
provides main restoring force for the speaker
diaphragm.
Adiabatic Refers to conditions (usually in speaker
cabinets) where instantaneous temperature rise
due to air pressure changes occurs unimpeded,
thus raising the pressure changes above those
which would result from a simple alteration of
enclosure volume due to speaker cone motion.
Adjacent channel The next radio channel to that
required, normally spaced by 200 kHz from wanted
station on Band II.
Aerial Device for capturing radio signals to feed
input of receiver or tuner. May be a wire, rod or
tuned dipole, or an internal ferrite rod.
A ES Audio Engineering Society.
AF Audio frequency.
AFC Automatic frequency control.
AGC Automatic gain control.
Alignment Process of adjusting tuned circuits
in a radio receiver for optimum performance;
accuracy of such adjustments as set. Also, refers
to setting up of PU arm.
Alignment protractor Device for measuring or
indicating errors in lateral alignment of a PU arm.
Locates on turntable centre spindle, PU stylus
fitting in a small hole.
Alternate channel VHF ( Band II) signal spaced
by 400 kHz from wanted transmission.
Alternating current To-and-fro movement of
electricity.
AM Amplitude modulation.
AM suppression Extent to which an FM receiver
suppresses changes of amplitude in received
signals, thereby improving both S/N and the ability
to reject unwanted stations even when they are
near to or at frequency of wanted one.
Ambience Acoustic coloration added by concert
hall or listening room.
Ambisonics Surround-sound system employing
two-channel encoding akin to that used in matrix

quadraphony, but carrying information about full
sound-field and not necessarily restricted to four
LSs during replay. Also designated '45J'.
Ambi-stereophony Experimental technique for
producing an impression of extra reverberation
from above and to the sides and rear when reproducing two-channel stereo from the front. (See
Derived rear channels).
Amp Abbreviation of ampere.
Ampere Unit of electrical current flow ( A).
Amplification Increase
in
signal
magnitude
achieved in an amplifying circuit.
Amplification factor Degree of amplification in a
circuit; 0/P divided by I/P. Also, ultimate voltage
gain of avalve stage with idealised infinite load.
Amplifier Circuit providing amplification or increase in magnitude of signal, from low to high
voltage or current (preamplifier), or to power output ( power amplifier).
Amplitude distortion Alteration of sensitivity or
amplification factor with change of signal level,
both overall and within each cycle of signal waveform.
Arises from non-linearity of transfer
characteristic and produces harmonic and IM
distortion.
Amplitude modulation Type of radio transmission in which audio modulating signal varies
amplitude of the radio carrier.
Amplitude pickup PU with 0/P voltage proportional to amplitude of stylus displacement.
Employs piezo-electric or strain-gauge transducer
and compensates approximately for recording
characteristic when used with appropriate load
impedance.
Anechoic Without reverberation. Special type of
room or chamber with acoustically absorbent
boundaries.
Anode Final electrode in a valve; held at positive
potential to attract electron flow from cathode.
AC I/P point on arectifier for positive DC 0/P from
cathode. Also applied to ' drain' electrode on an
FET.
Anode-follower Valve circuit configuration in
which NFB is applied from anode to grid in the one
stage. Anode signal tends to follow UP very
closely, or response may be accurately adjusted
with suitable components in feedback limb.
ANRS Automatic noise reduction system (JVC).
Antenna See Aerial.
Anti- phase Situation in which two similar or
identical signals are disposed in phase opposition.
Waveform patterns displaced by 180 degrees and
therefore tending to cancel.
Anti-skating device Mechanism providing bias
compensation on PU arm.
Antistatic Device or substance for dissipating or
preventing build-up of static electric charges.
Usually associated with gramophone records.
APAE Association of Public Address Engineers.
Aperiodic Non- resonant.
APRS Association of Professional Recording
Studios.
Arm Commonly, PU arm. Often applied to whole
PU assembly, though strictly excludes cartridge.
Armature Vibrating metal part in PU or some other
transducers.
Arrival-time Time at which sound information
arrives at the ears. Usually applied to stereo
perception, where exact relative arrival-times at

two ears of particular acoustic wave patterns
transmitted at the same instant play a part in
determining apparent directions of sound sources.
ARU Acoustic resistance unit.
Ai Throat area of a horn.
Atmospheric
pressure Force per unit area
exerted on all objects from all directions due to
weight of the atmosphere. Normal figure at sea
level is 14.7 lb per sq in. (1.034 Kgm/sq cm).
Attack Percussive or transient quality of some
musical sounds. Sometimes used of LSs with
good transient performance.
Attenuator Device or circuit or reducing signal
amplitude. Applied especially to a calibrated
potential divider.
Audio Science and art of sound recording and
reproduction. Sound frequencies or signals.
Aural Connected with hearing.
Auto- changer Record playing mechanism with
facility to change from disc to disc automatically
at ends of sides.
Automatic frequency control Circuit function
in radio receiver designed to keep system tuned
accurately to desired station by counteracting any
tendency to drift.
Automatic gain control Circuit function in radio
receiver designed to maintain amplitude of IF
signal fed to demodulator at a more-or-less
constant level over a wide range of aerial I/P
voltages. Sometimes applied to tape recorders
with automatic compression.
Automatic volume control See Automatic gain
control.
Aux Auxiliary. Extra VP on amplifier, etc.
Auxiliary bass radiator Additional speaker cone
system used in place of port in flapping baffle type
of enclosure.
AVC Automatic volume control.
A, Area at distance xfrom horn throat.
Azimuth Vertical alignment of tape-head.

BA British Association ( commonly applied to a
screw thread standard).
BAF Bonded acetate fibre. Material used for
damping in some LS enclosures.
Back-ENIF Voltage induced back into acoil by the
magnetic field produced around it when a current
flows. A measure of inductive impedance.
Baffle Structure for isolating front and rear of LS
diaphragm.
Bal Balance ( of stereo channels).
Balance Four meanings: (1) equality of gain or
sensitivity between left and right stereo channels;
(2) tonal balance between bass, middle and treble;
(3) balance of loudness between instrumental
and/or vocal parts; (4) ratio of direct to reverberant
sound.
Balance control Potentiometer used to adjust
differential gain of left and right stereo channels.
Enables user to compensate for unbalanced
signals or transducers. Often labelled Bal.
Balanced ( line or circuit) System of connections
in which the two signal-carrying conductors are
equally ' live' with respect to earth. Signals
conveyed by twin-feeder.
Editor Hel/RR
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DM7 the new B&W Loudspeaker
you're going to forget
(as soon as the music starts)
Accurate re-creation of original sound takes a
significant step forward with the arrival of B&W's DM7.
DM7 is an entirely new, compact, 3-unit system and
the first of anew family to emerge from our
computer aided research programme. Already
informed opinion has commented on the accuracy of
stereo location and how the sound no longer seems
to emanate from the loudspeakers.
New drive units employ completely new technology
to achieve incredibly low distortion levels fora system
of only 40 litres — less than 1% 3rd harmonic
distortion from 40Hz to 200Hz and less than 0.5%
above that frequency. The high frequency unit with
its unique spheroid shape offers excellent transient
response plus high power handling capability, with
frequency response extending almost completely
linearly to beyond audibility
The bass/mid range unit uses new, high temperature
materials for both the voice coils and rear suspension
to give increased power handling.

New standards in linear amplitude response are
achieved by the new DM7 giving not only more
accurate monitoring quality, but also greatly
improved definition, transient response and stereo
location. Drive units are stepped and arranged
vertically in line to minimise time delay distortion,
giving improved 'front to back' (depth) information,
and to maintain horizontal response with almost
perfect linearity over a40° arc. But most impressive
is the coherence of the difficult vertical dispersion —
to such ahigh order that aseated position anywhere
within a10° vertical window shows avariation of
little more than 1dB.
Contour weighting control — another new
feature of the DM7 gives frequency weightings (not
usually obtainable from amplifier tone controls) to
compensate for differing quality of programme
source and to accommodate widely varying room
acoustics.
Unique enclosure design of the DM7 allows
smooth defraction with freedom from standing waves
and cabinet colouration. Walls are of laminated
construction to 25mm thickness which, together with
internal bracing, produces an acoustical performance
superior to 50mm reinforced concrete! The front
baffle and grille assembly are moulded from
polystyrene structural foam.
Hear the B&W DM7 You may well agree that this
is the finest small speaker in the world today.
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Cabinet design
by Kenneth Grange
Cabi net fi nish
White, teak, walnut,
rosewood, black ash
Height 903mm
(35 9A6 in)
Width 270mm
(10 11 /
16in)
Depth 367mm
(14 7Ai; in)
Weight 30kg
166(b)

eBM Loudspeakers
B&W Loudspeakers Ltd Meadow Road Worthing
West Sussex BN11 2RX. Tel. (0903) 205611
(38,W DM is the registered trabe mark of B&W Loudspeakers Ltd

Balun Device for converting a balanced circuit or
line to an unbalanced condition, or vice versa.
Usually a transformer with appropriate windings
and connections.
Band Il VHF radio band covering 87-108 MHz.
Used in Britain for FM broadcasting.
Bandwidth Width of a frequency band between
lower and upper limits ( normally taken at —3dB or
half power points). With audio, terminating
frequencies are given, but for RF and IF purposes
it is more usual to quote the total width in kHz or
MHz.
Base Middle electrode in transistor, normally
biased for forward conduction in relation to
emitter and reverse conduction in relation to
collector. In simple amplifying circuit, point to
which I/P signal is fed.
Bass LF end of audio spectrum, below approximately 150 Hz. In musical notation, top line on the
bass clef is A, (220 Hz).
Bass driver LF speaker unit, or woofer, in complete
LS system.
Bass reflex See Reflex.
Baxandall Inventor of a widely used tone control
circuit employing negative feedback.
Hence
Saxandall circuit'.
Beat Difference tone formed when two signals are
mixed via a non-linear device—including the ear.
Process of ' beating' or heterodyning to produce
such atone or tones. Also, audible fluctuation of
amplitude when two tones are very close together
in frequency, moving in and out of phase.
BFO Beat frequency oscillator.
Bias Three meanings: (1) HF signal used to
linearise magnetisation process in tape recording;
(2) fixed voltage or current to set valves or transistors at optimum operating point; (3) side-thrust on
PU arm.
Bias compensation Provision of outward force
on PU arm to counteract inward bias caused by
groove/stylus friction and offset geometry.
Bifilar Two windings applied simultaneously, to
achieve maximum coupling and minimum leakage
inductance in atransformer, or for cancellation of
inductance in wirewound resistors.
Binaural Heard with two ears. Method of recording using microphones at ear positions on a
dummy- head, for listening via headphones.
Biradial stylus See Elliptical stylus.
Birdies Effect in VHF/FM reception arising from
interference between transmissions in nearby
frequency channels, sometimes aggravated by
multi-path reception.
Subjectively, resembles
bird-like twitterings.
BKSTS British
Kinematograph,
Sound
and
Television Society.
Black box Popularly applied to circuit or component which may be regarded, for particular
descriptive purposes, simply as an entity with
I/P and 0/P connections. Also, name of a record
player once manufactured by Pye.
Block diagram Simple representation of circuit
in which the various stages or sections are represented by rectangular boxes rather than by detailed circuit symbols.
Blumlein Commonly applied to stereo microphone
technique (crossed- pair) and other audio ideas or
principles deriving from A. D. Blumlein.
Bootstrapping Coupling between points in a
circuit whereby NFB is used to raise I/P impedance
of a stage.
Bottoming PU stylus reaching rounded bottom
of record groove due to smaller than optimum tip
radius. Also, situation in amplifying stage when
downward swing of output voltage ' cancels' HT
supply.
Braiding Commonly refers to outer conductor of a
flexible screened cable. Made up from ' braided'
fine bare wires.
Breathing Audible result of imperfect compander
action or logic enhancement, whereby background
noise or ambience appears to change in loudness
as dynamics or directions alter. Also applied to
small hissing noises produced by leaks in IB LS
cabinet when handling loud LF signals.
BREMA British Radio Equipment Manufacturers'
Association.
Bridge rectifier Rectifier diode complex with four
elements arrayed in form of an electrical ' bridge'.
Permits full-wave rectification by application of
AC I/P to two of the four connections, with DC
0/P taken from other two.
Bridged-T Filter circuit employing three component limbs in the form of a ' T', with a further
impedance bridging the two series arms.

BS British Standard specification.
BSRA British Sound Recording Association
(absorbed into BKSTS).
Bucket brigade Type of analogue delay line circuit in which portions of signal are passed along
from point to point as charges.
Buffer Component or circuit placed between two
other circuits or units to isolate them and/or to
compensate for differences of impedance, signal
level, etc.
Bulk eraser Device for erasing recording from a
whole tape at once on its spool by application of an
intense alternating magnetic field.
By-pass Commonly applied to a capacitor connected in parallel with another component or
circuit in order to ' by-pass' AC signal currents
via its own relatively low reactance.

curves representing amplifying properties in
valves and transistors.
Charge Excess or deficit of electrons or protons,
imparting positive or negative polarity to charged
object.
Chassis Metalwork on which circuit components
are assembled. Usually connected to 'earthy' side
of circuit.
Choke Alternative name for an inductor, especially
when used in smoothing or filtering circuit.
Chromium dioxide Magnetic compound employed for some tape coatings.
Circuit An arrangement of interconnected
electrical and/or electronic components to
perform some particular task. Theoretical diagram
of such an arrangement.
Class-A Power amplifier in which all the valves or
transistors operate on linear portions of their
transfer characteristics all the time. Circuit draws
constant current from power supply irrespective of
C Symbol for capacitance.
signal level.
Cantilever Rigid bar supported at one end.
Class- AB Power amplifier in which valves or
Commonly refers to stylus arm in PU cartridge.
transistors operate on linear portions of their
Capacitance Reactive electrostatic property,
transfer characteristics at low amplitudes ( Classmeasured in microfarads ( pF).
A), changing to a régime in which positive and
Capacitor Circuit component with specific capacinegative portions of the signal waveform are
tance value.
shared between push-pull components at high
Capacitor microphone Microphone employing a
levels (Class-B).
diaphragm so positioned in relation to a fixed
Class- B Type of power amplifier in which valves or
member that movement caused by sound-waves
transistors ( usually output pair) split positive and
produces achange of C, this being translated into
negative portions of the signal waveform between
an audio voltage.
them, each operating from low initial current point.
Capstan Accurate spindle which, in conjunction
Current drawn by circuit from power supply rises
with pinch-wheel, drives tape in atape recorder.
with signal level.
Capture effect Peculiarity of FM reception
Class- D Power amplifier employing PWM.
whereby unwanted station on similar or even
Clipping Form of distortion due to severe overidentical frequency, and at a level not far below
loading, tips of the audio waveform becoming
that of wanted station, remains inaudible—even
clipped as system is incapable of providing any
though it may itself be frequency modulated.
more 0/P despite increasing I/P.
Capture ratio Necessary difference in received
cm Centimetre.
level of two FM stations on the same frequency, for
cm' Square centimetre.
the wanted signal to ' capture' receiver and reduce
cm/sec Centimetres per second.
Velocity
the unwanted station to inaudibility. May be only
expressed in these units and referring either to
afew dB with a very good tuner.
linear speed (of disc surface or tape) or alternating
Cardioid Microphone with ' heart- shaped' polar
velocity of record groove, loudspeaker cone, etc
response, making it most sensitive feu one direction.
c/o Cut-off or crossover.
Carrier Continuous HF signal used to ' carry' audio
Coaxial cable Type of screened cable with
information in the form of modulation. May be
central conductor surrounded by an outer screen.
radio wave, or IF in a receiver.
Dimensions and materials are controlled to give
Carriers Free electrons or holes in semi-conductor
particular RF impedance values.
materials.
Coercivity Force needed to reverse direction of
Carrier-wave Radio wave used to ' carry' audio
magnetisation. Refers to strength of field required
signals in the form of modulation.
to modulate a magnetic tape.
Cartridge Detachable transducer- plus-stylus part
Coil Winding of wire to achieve a certain inductof PU head. Also refers to tape cassette of
ance value or to couple to another winding. May
continuous closed- loop type.
be with or without a magnetic core, depending on
Cascade Sequence of stages, components or
frequency or function.
circuits connected one after the other.
Coincident See crossed-pair.
Cassette Preloaded cartridge containing tape
Cold Part of circuit or component ' sitting' at AC
and spools for use on cassette tape recorder.
earth or zero potential.
Cathode Electrode in valve, crystal diode or metal
Collector End electrode in transistor normally
rectifier which emits electrons towards the anode.
biased for reverse conduction ( high resistance) in
Positive output point on a rectifier.
relation to base. In simple amplifying circuit,
Cathode-follower Valve circuit having low output
point from which 0/P signal is taken.
impedance due to 100% cathode NFB.
Coloration Alteration of sound quality according
Cathode-ray oscilloscope See Oscilloscope.
to resonances or other peculiarities in an audio
Cathode-ray tube Electronic device for displaying
system. A 'character' imparted to reproduced
signals visually on a screen. Used in TV receiver
sound, often and mainly by LSs.
for presenting picture and in CRO for examination
Column Type of LS enclosure in which rear of
of waveforms, etc.
drive unit receives resonant bass loading from a
CCIR International Radio Consultative Committee
column of air. Speaker may be mounted at one
(commonly refers to tape replay characteristics
end or, in sophisticated versions, some distance
and other standards).
from the narrow end of a tapered column.
CD-4 Compatible discrete four-channel. System
Common Part of circuit or system of connections
of discrete HF carrier quadraphony (JVC) employshared by several components or units, and thus
ing 30 kHz pilot tone.
common to them all. Sometimes the earth or
Centre-tap Connection to electrical centre of coil
chassis.
winding, usually in atransformer.
Common bass Stereo reproducing system with
Ceramic Type of man-made piezo-electric or
derived LF mono ' sum' signal fed to single bass
permanent magnet material used in some PUs and
LS, but with conventional L/R division at mid and
LSs respectively.
HF.
Ceramic filter Piezo-electric resonantor used for
Common collector See Emitter-follower.
stable filtering or tuning purposes.
Common- emitter Transistor stage in which the
CGS System of units based on centimetre, gram,
emitter is common to both I/P and 0/P currents.
second.
Most usual type of simple amplifier.
Changer See Auto-changer
Compact Cassette Cassette system ( Philips)
Channel Sequence of circuits or components
which works at tape speed of 4.8 cm/s (1* i/s) and
handling one specific signal. In domestic equiptape width of 3.2 mm ( in.).
ment, usually one of the two stereo channels. Also
Compander Device or circuit which compresses
radio channel, at a particular transmission fredynamics of a signal to suit particular medium or
quency.
purpose, with corresponding inverse expansion on
Channel separation Degree to which left and
replay ( see also Compression). Reduces any
right stereo signals are isolated to PU, amplifier,
noise introduced between the two stages.
etc.
Comparator Device with elaborate switching
Characteristics Commonly,
the
characteristic
arrangements for interconnecting any combination
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TEAC's AG-5700
ADRIVING FORCE IN SOUND 86 MUSIC

_

A true home stereo centre
In addition to superb, clear AM & FM stereo reception,
the AG-5700 also offers aversatile range of inputs.
Phono:.Specially designed for atop-quality moving
'magnet cartridge, the phono inputs lead to a3-stage direct
coupled equalise, circuit which works with the differential
amp to assure lowest distortion throughout the extra-wide
dynamic range.
Tape: You can connect two decks, then record on both or
copy tapes—open-reel to cassette or cartridge, cassette to
cassette—any combination. Aux: An extra line input for
other signal sources.

Phase locked loop circuitry in the multiplex decoder
assures excellent stereo channel separation regardless
of temperature and signal fluctuations.

Great low-distortion power
You'll probably never use the full 50W + 50W output
capacity (RMS, at 8ohms), but it's part of the reason for
the AG- 5700's low distortion at any volume level. The rest
of the reason is asophisticated design including ahuge,
well-regulated power supply and all-stage direct-coupled
OCL circuitry with aone-stage differential amplifier.
List up all the important features you want in astereo
receiver. Power, low distortion, full-system versatility and
control convenience. Then see how the AG-5700 stacks ,
up: it's one of the best stereo values you can find.

at the heart of your stereo system

the A0-270

The AG- 2700 receiver is designed fie the music lover. It
has enough power for two speaker systems. A full twenty
watts per channeL And avery wide frequency response:
20-20,000 Hz ±3-5dB. With plenty of bass, and good,
clean highs. Regardless of the type of music you enjoy
most, the AG- 2700 is designed to deliver it to your ears as
the composer wanted you to hear it. Being areceiver, the
AG-2700 is equipped with an advanced AM-FM tuner.
The FM portion of the tuner will bring you beautiful
Stereo Multiplex signals. the AM portion will bring you
the standard broadcast band with aclarity and definition
of sound that will amaze you. The unit can also handle
any type of turntable or cartridge, and can also accept a
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pair of tape decks. It's the heart of your music system and
gives you the kind of control and versatility usually found
in only the most costly receivers. Yet it's moderately
priced. Because it was designed in asimple,
straightforward manner. For people who love music.

PLEASE SEND DETAILS TO,
NAME ....
ADDRESS..._....

irTELEDYNE ACOUSTIC RESEARCH
HIGH STREET, HOUGHTON REGIS
DUNSTABLE. BEDS. LUS SW
ENGLAND TEL. 105821603151.

TEAC
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of PU, turntable, tuner, tape recorder, amplifier and
LSs for demonstration purposes.
Compatible Five meanings: (1) stereo radio signal
receivable as mono on a single-channel receiver;
(2) stereo disc record claimed to be playable with a
mono PU; (3) mono PU claimed to be suitable for
playing stereo records; (4) stylus in stereo PU of
size suitable for both types of record; (5) quadraphonic record claimed to give satisfactory stereo
reproduction.
Complementary (complementary symmetry)
Transistor amplifier circuit configuration, usually
0/P stage or driver stage, employing matched
transistor pairs with complementary polarities
(n-p-n and p-n-p).
Compliance Yielding quality due to springiness
or elasticity, measured in Compliance Units (cu.).
Reciprocal of stiffness. Static compliance is
measure of yield produced by a fixed force,
dynamic compliance represents yield with alternating force; latter often less than former due to
resistive behaviour of compliant material. Electrical
equivalent of compliance is C.
Compliance Unit Equals 10 -ecm/dyne (cu.).
Component board Rigid board carrying components in electronic equipment. Usually with
printed circuit on one side and components on
reverse.
Component system Domestic audio system
employing separate components such as tuner,
amplifier and LSs rather than an integrated
console.
Compression Reduction of a signal's dynamic
range by raising level of quiet passages and/or
lowering level of loud passages. Necessary when
S/N ratio of proposed transmission or recording
system is smaller than dynamic range of material.
Condenser See Capacitor.
Conductivity Capacity for conductance of
electrical current flow; reciprocal of resistivity.
Conductor Material which permits flow of
electrical current due to low or medium resistance.
Opposite of insulator. Also used in reference to
signal-carrying wires.
Cone Diaphragm of conventional moving-coil LS.
Cone breakup Effect when LS cone ceases to
move as a whole. Usually applies at the higher
frequencies within operating band of any drive
unit, manifested as a multitude of minor response
irregularities and degraded transient performance.
Cone surround Strip or roll of compliant material
fitted to periphery of LS cone to seal it to the frame
yet permit axial movement.
Console Generally, a type of equipment cabinet;
but also refers to one-piece radiogram or stereogram as distinct from component audio system,
particularly in U.S.A.
Control grid Valve grid to which I/P signal is
applied; grid nearest the cathode.
Control unit Preamplifier part of audio system
designed for use displaced from power amplifier.
Accepts signals from PU, microphone, tuner, etc.,
applying any necessary equalisation and incorporating volume and tone controls.
Conversion efficiency Ratio of output to input
power in a transducer. With LSs, percentage of
electrical input available as acoustic output.
Core Usually, ferromagnetic centre or structure
around or within which windings of transformer or
inductor are housed.
Correction Compensation for some response
peculiarity. Equalisation of a recording or transmission characteristic during reproduction.
Counterweight Weight fitted at rear of PU arm
behind pivot to ' counter' weight of arm/head
assembly and permit adjustment of stylus force to
an appropriate value.
Coupling Circuit,
component or
connection
involved in feeding a signal from one stage,
transducer or instrument to another.
c.o.s. Cycles per second (Hz preferred).
Cr Chrome or chromium dioxide ( in tape context).
CRO Cathode-ray oscilloscope.
Crolyn Name used by Dupont Corporation for
recording tape coated with chromium dioxide.
Cross-field bias System of tape recording using
separate head for application of HF bias. Extra
head positioned in relation to record head so that
its magnetic field has less demagnetising effect at
high audio frequencies than in conventional
arrangement using a common head.
Crossed- pair Two directional
microphones
arranged one above the other, or otherwise very
close together, with axes diverging at approxi-

mately 90 degrees. Used for stereo recording in
the manner of Blumlein.
Crossover distortion Can arise in Class-B
amplifier circuits due to discontinuity as signal
waveform swings across ' zero' line. Experienced
at low rather than high 0/P levels.
Crossover frequency Frequency at which LS
crossover divides the signal or ' crosses over'
from one section to another.
Crossover network Circuit for dividing output of
an amplifier into various frequency bands to feed
appropriate LS units.
Crosstalk Breakthrough of signal between two
stereo channels. Expressed as level of unwanted
signal in relation to signal in wanted channel
Measured in decibels (dB). Also applied to breakthrough between adjacent pairs of stereo channels
in cassette recording.
CRT Cathode-ray tube.
Crystal Natural piezo-electric transducer used in
some PUs and microphones. Solid-state diode.
Also, resonant quartz crystal used for accurate
frequency control in some radio receivers.
c/s Cycles per second (Hz preferred).
c.t. Centre tap (of winding).
c.u. Compliance unit. Equals 10 -.cm/dyne.
Current Electrical flow, measured in amperes (
A).
Current drain Current drawn from a battery or
power supply by a circuit.
Current
dumping Power
amplifier
circuit
(Acoustical Manufacturing Co.) in which small
powers or currents are handled in Class-A, large
currents being ' dumped' into more robust components.
Low-distortion performance largely
independent of component parameters.
Current gain Current amplification factor.
Curve-bending Reshaping of frequency response
curve to serve some particular purpose.
Cut-off frequency Effective limiting point in a
frequency response. Often taken to be point at
which level has fallen by 3dB.
Cut-out Resettable protection device or circuit
which acts like afuse by breaking continuity when
voltage or current exceeds a safe limit.
Cutter See Disc-cutter.
Cycle Ultimate repetitive unit in any vibrating
system, mechanical, electrical or acoustic. One
complete cycle or period comprises change of
pressure, velocity, voltage or current from ' zero',
up to a maximum in one direction, down through
'zero' to a maximum in the other direction, then
back to 'zero'.
C-zero Compact Cassette case and mechanism
less the tape.

D
Damped Employing electrical, mechanical or
acoustic damping.
Damping Process of reducing resonant effects
by use of resistance or its mechanical and acoustic
equivalents. Material used for this purpose.
Absorbent material applied to a surface.
Damping factor Ratio of LS impedance to
amplifier source impedance. Large ratio improves
speaker damping.
dB Decibel.
dBm Decibel milliwatt (or decibel meter).
dbx Compander-type commercial noise-reduction
system which responds to overall dynamics of
signals without a particular reference level.
DC Direct current.
Decade A group of ten. Commonly applied to
attenuators or standard component values
selected by means of switches working in steps of
ten units. Also, frequency span of ten times (e.g.
100 Hz-1kHz).
Decibel Logarithmic unit (dB) representing ratios
and used for expressing wide-ranging quantities
on a simple linear scale. Decibel figure equals
logarithm of a voltage ratio multiplied by 20 and
logarithm of a power ratio multiplied by 10.
Decibel meter See Decibel milliwatt. Also, ameter
calibrated in dB.
Decibel milliwatt Power level referred to 1mW
in 600 ohms (0dB = 0.755 V). Same unit (dBm)
sometimes referred to as 'decibel meter'.
Decoder Commonly, circuit to derive stereo information from multiplex signal in radio tuner; but
also circuits for replaying Dolby recordings,
deriving matrix quadraphony, etc.
Decoupling Use of capacitors and other components to ' decouple' separate stages in an
amplifier or tuner—and to isolate such stages
from HT supply—at audio and sub- sonic fre-

quencies. Also, mechanical decoupling by means
of compliance in turntable, PUs and LSs, or
between cabinets and rooms to overcome acoustic
feedback.
De-emphasis Reduction of HF level in reproduction to compensate for corresponding preemphasis applied to recorded or broadcast
material. Improves overall S/N.
Defluxer Device for removing residual magnetism
from tape-heads and tape-deck fittings, or for
erasing recording from short stretches of tape.
Works by applying an alternating magnetic field.
Delay line Electronic equivalent of transmission
line, but designed for useful delay effects at audio
frequencies. Used in some artificial reverberation
devices.
Demagnetiser See Defluxer.
Demodulator Part of tuner circuit for extracting
audio modulation from RF or IF signal.
Derived centre channel Signal for feeding a
third, central LS (after suitable amplification) in
an otherwise conventional two-channel stereo
system. Obtained by addition of left and right
via a circuit which, ideally, does not degrade
separation of signals fed to outer speakers.
Derived rear channels Signals for feeding a pair
of rear LSs to provide quasi-quadraphony ( by a
process of phase/amplitude/time manipulation) in
an otherwise conventional stereo system.
Detector See Demodulator.
Deviation In FM transmissions and reception,
amount by which carrier frequency is shifted by
audio modulation. Maximum modulation corresponds to a deviation of
75 kHz.
DF Distortion factor. ( Also Direction finding.)
Diaphragm Sound generating element in LS. May
be a cone driven at its apex or dome driven at its
periphery in moving-coil units, ora stretched sheet
driven over its whole area in electrostatic units.
Dielectric An electrical insulator, usually positioned between conductors (as in acapacitor) and
subject to any electric fields arising from voltages
between the conductors.
Difference signal See Sum-and-difference.
Difference tone Formed when two signals beat
together. Equal in frequency to difference between
the generating tones.
Diffraction Bending of sound-waves around an
obstacle. Takes place readily when object is small
in comparison with sound wavelength, but object
casts an acoustic ' shadow' when it is greater than
a wavelength in diameter.
Diffused Applied to semiconductor component in
which the active junctions have been created by a
process of diffusion of one substance into another.
DIN Deutscher Industrie Normen ( German
Industrial Standards).
Commonly refers to
standard plugs, sockets and tape equalisation
characteristics.
Diode Crystal or valve with two elements having
high back-to-front resistance ratio.
Dipole (aerial) Commonly, main resonant limb in
aVHF aerial system from which RF signal is taken
by feeder to the receiver.
Direct-coupled Direct signal connection between
stages in an amplifier, with no intervening
capacitor.
Direct Current Movement of electricity in one
direction only.
Direct-cut Disc recording made by feeding
amplified and mixed microphone signals directly
to cutter, avoiding tape stages. Otherwise processed normally.
Direct disc Disc record produced as a one-off
recording by direct cutting rather than indirectly
by a plating, copying and pressing process. In
commercial mass production, adisc so cut is used
to imprint raised groove patterns on the Master.
Direct drive Turntable system in which driving
motor is coupled directly to TT spindle, not via
belt or idler wheel.
Directional Applied to microphone, aerial or LS:
having greater sensitivity or 0/P in a particular
direction.
Director Element in VHF aerial system placed in
front of main dipole to improve sensitivity in
forward direction.
Disc-cutter Mechanism used for making original
disc recordings; comprises recording lathe and a
cutter- head fed from special amplifier.
Discrete quadraphony Quadraphonic system in
which the four signals are either carried independently on separate tape tracks, or are encoded by a
multiplexing process onto a two-channel record
groove together with an HF pilot-tone which acts
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rise and fall . .

Music is spiced with transients;
requiring rapid response. Precise damping is critical.
Measurements are essential. But design by data only,
remains to be achieved. Experienced ears are rare . . .

monitor loudspeakers
Westbourne Street High Wycombe Buckinghamshire Tel High Wycombe 35576
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as a ' carrier' for rear-channels information.
Discriminator Detector in FM receiver. Extracts
audio modulation from IF signal.
Dished Symmetrical departure from flatness of
disc record, giving saucer-like shape with central
region displaced from plane of periphery.
Distortion Strictly, any deviation from the original
in reproduction. Usually refers to harmonic or
intermodulation distortion, both resulting from
amplitude distortion.
Distortion factor Normally refers to percentage
harmonic distortion introduced by a device.
DNL Dynamic noise limiter ( Philips).
Dolby Compander-type commercial noise- reduction system which increases amplitude of lowlevel parts of audio signal ( referred to a standard
peak level) before recording or transmission and
depresses them again on replay.
Dolby- A Professional version of Dolby covering
whole audio frequency range.
Dolby- B Domestic version of Dolby covering HF
only. Particularly suitable for reducing tape hiss
in cassette recordings.
Dolby level Tape magnetisation corresponding
to 200 nWb/m, used as reference level for Dolby
noise-reduction system.
Doppler effect Change of frequency or pitch
when sound source is moving relative to observer.
Applies to LS cone carrying HF signals when
subjected to large LF movements; hence Doppler
distortion.
Double- mono An identical signal heard via the
two channels of a stereo system. Ideally, should
seem to come from point midway between the
speakers.
Double play Magnetic recording tape half the
thickness of standard play.
Doublet Type of transducer, particularly LS, in
which energy is radiated equally and freely from
both sides of diaphragm. As resulting two
sources are out of phase, radiation to sides is
cancelled. Free-standing electrostatic speakers
or simple plain baffle-mounted moving-coil
systems are of this type.
DP Double play (tape thickness).
Drift Tendency of tuner circuits to shift away from
optimum adjustment as components warm up.
Counteracted by AFC.
Drift field Type of alloy-diffused transistor
featuring very narrow base and with an accelerating or ' drift' field introduced between emitter and
collector junctions.
Drive cord In tuner or receiver, fine cord used in
conjunction with pulleys to drive pointer across
tuning dial.
Drive unit LS transducer unit as distinct from
enclosure or cabinet.
Driver Stage Penultimate stage in power amplifier
designed to feed or ' drive' the 0/P stage.
Driver transformer Transformer incorporated in
some power amplifiers for feeding signal to 0/P
stages.
Drop-out Momentary reduction or disappearance
of signal due to inconsistent tape coating or
mechanical defect.
Dry joint Soldered joint in which the solder has
not alloyed itself properly to wires or tags. Results
in poor or intermittent electrical contact.
Dual concentric Type of LS unit in which separately driven bass and treble cones or diaphragms
are mounted coaxially, in some cases with HF
outlet comprising a small horn passing through
the LF magnet system and terminating at apex of
bass cone.
Dual cone Type of LS drive unit with two cones
driven from one moving-coil. Inner cone of smaller
diameter and designed for greater efficiency at HF.
Dubbing Copying of arecording by direct transfer
or superimposition.
Dummy load Components or component ( usually
a resistor) used in place of the normal load for a
transducer or amplifier. Usually for test or other
special purposes.
DWI Differential wave impedance (type of LS cone)
DX ( ing) Receiving or searching for radio transmissions beyond normal reception area for the
waveband in question.
Dynagroove Recording and processing system
evolved by RCA Victor. Said to compensate
automatically for technical limitations in reproduction arising from PUs and domestic replay
preferences.
Dynamic Moving-coil. Also, in the general sense,
something continually changing rather than static.
Dynamic range Range(in dB) of signal amplitudes

from highest to lowest found in program material,
or range which adevice will handle. In equipment,
upper limit set by overload point and lower limit by
background noise.
Dyne Unit of force equal to approximately one
milligram weight.
Dyne/cm , Dynes per square centimetre. Strictly,
any pressure measured in these units; in audio
and acoustics, usually alternating sound pressure
in air.

E
E Symbol for EMF.
Earth That part of a circuit or system of interconnections used as ' zero' reference for signals;
normally common to chassis or screening elements
in audio equipment. Sometimes connected to a
genuine external earth point or earth pin of mains
socket.
Earthed Connected to Earth.
Earth- loop—Arrangement of interconnections
between circuit units and/or I/P sources resulting
in more than one path for the ' earth' side of
signal-carrying cables. See Hum-loop.
EBU European Broadcasting Union.
Echo Box Popular name for reverberation unit.
Editing Process of coupling and arranging lengths
of tape recording to suit a particular program
purpose.
Efficiency See Conversion efficiency.
EHT Extra high tension.
EIA Electronic Industries Association ( U.S.A.).
Eigentone Room resonance produced by parallel
walls.
Elcaset Cassette system (Sony) which works at
tape speed of 9.5 cm/s (3t its) and tape width of
6.3 mm (fin.).
Electret Type of capacitor microphone or headphone with self-perpetuating permanent electric
charge between its plates. Permanently polarised
dialectric device.
Electroacoustic Concerned with transduction of
energy between electrical and acoustical forms.
Electrode Strictly , positive or negative pole of an
electric cell ( in battery); commonly, any of the
functional elements in a valve (cathode, grid,
anode) or transistor ( emitter, base, collector).
Electrodynamic Concerned with the interaction
of electrical and dynamic mechanical processes.
Commonly refers to moving-coil principle in LSs.
Electrolytic Commonly, a type of capacitor; also
an electrochemical action.
Electromagnet Magnet energised to its full
strength by an electric current passing through a
coil arranged concentrically around aferrous core.
Electromagnetic Type of energy radiated as
radio-waves, heat and light. Inter- relationship of
electrical and magnetic processes. Device employing electromagnetism. Induction of signals by
electromagnetic field.
Electromechanical Devices or equipment employing a mixture of electrical and mechanical components ( i.e. tape recorder). Item or process
involving interaction of mechanical and electrical
forces.
Electro-motive force Electrical force or pressure,
measured in volts ( V).
Electron Fundamental negative electrical particle.
Electronic Involving the use of ' active' components
such as valves, transistors and diodes, though also
often applied to any complex circuit employing
resistors, capacitors, inductors, transformers,
etc.
Electrostatic Concerned with forces and fields
associated with electric charges; strictly, fixed or
'static' charges, but now also commonly applied to
alternatint3 electric fields. Loudspeaker employing
electrostatic forces to actuate radiating diaphragm(s).
Element (aerial) Resonant limb in VHF or other
aerial system, possibly one of several.
Elliptical stylus PU stylus designed to minimise
tracing distortion by placing a small radius in
contact with the groove walls as viewed from
above and a larger radius across the groove as
viewed from front or rear.
ELS Electrostatic LS ( also ESL).
EMF Electromotive force.
Emission Normally applies to emission of electrons
from an electrode In valve or transistor.
Emitter End electrode in transistor normally biased
for forward conduction ( low resistance) in relation
to the base.
Emitter-follower Transistor circuit having low

output impedance due to 100% emitter feedback.
Also known as common collector.
Enclosure Usually, cabinet or other structure
containing an enclosed or partly enclosed volume
of air and used for mounting and loading LS drive
units.
Encoding Commonly, processing a pair of stereo
signals to produce composite modulation for
multiplex radio transmitter, or four signals for
pilot-tone > type quadraphonic recording. Also
matrixing multi-directional signals for two-channel
recording, processing for Dolby noise- reduction,
etc.
EP Extra play ( disc record).
Equalisation Electrical correction for a recording
characteristic or compensation for a frequencysensitive component.
Erase head Tape- head designed to apply astrong
HF magnetic field across a fairly wide gap for
erasure of earlier material as tape passes through
a recorder switched to record mode.
Erasure Removal of tape recording with strong
magnetic field.
ERP Effective radiated power ( of transmitter).
ESL Electrostatic LS (also ELS).
Etching Removal of surface material by chemical
process to create adesired pattern. Used to create
PCBs by removing conducting layer to leave circuit
layout.
Ether Imaginary substance pictured as permeating
the Universe and conveying various types of
electromagnetic
radiation,
particularly
radio
waves.
Exponential Mathematical function or curve based
on logarithms.

F Farad.
I Symbol for frequency.
Fader Potentiometer or other attenuating control
used to produce fade- up or fade-down effects.
Fading Drift up and down in level of signals from
distant radio stations due to changes in the upper
atmosphere. Sometimes signals 'fade' into background noise.
Farad Basic unit of capacitance ( F), not normally
used. One million microfarads ( e).
FBA Federation of British Audio.
FCC Federal
Communications
Commission
(U.S.A.).
fco Cut-off frequency.
Fe Iron or ferrous ( in tape context).
Feed spool Reel on tape recorder from which tape
is drawn during recording or replay. Left-hand
spool on conventional machine.
Feedback See Negative feedback. Also, unwanted
acoustic feedback (positive).
Feedback loop See Loop.
Feeder Cable used to feed RF signal from aerial to
receiver.
Ferrite Iron- based composite material with
controlled magnetic properties.
Ferrite head Small ring of ferrite- material slipped
over signal- carrying wire to raise inductance at
that point. Acts as barrier to unwanted RF.
Ferro- magnetic Magnetic substance based on
iron.
Ferrous Iron or iron based. Often applied to
normal magnetic tape coatings to distinguish
from chromium dioxide, cobalt, and other formulations.
FET Field-effect transistor.
ffrr Full frequency range recording ( Decca).
ffss Full frequency stereophonic sound ( Decca).
Field Lines of force surrounding or extending from
some magnetic, electrostatic or electromagnetic
device. Some magnetic field is present whenever
an electric current is flowing, and some electrostatic field is present whenever an EMF exists
between two points.
Field-effect transistor Transistor in which I/P
signal controls current through a junction indirectly by means of an electric field. Has high
I/P impedance.
Field-strength Intensity of electrical, magnetic or
electromagnetic field.
Commonly refers to
strength of radio signal at receiving site.
Figure-of-eight Microphone with polar response
shaped like afigure eight, making it most sensitive
to front and rear and insensitive to sides.
Filter Circuit to attenuate above, below, or at a
particular frequency.
Flapping baffle Type of LS enclosure based on
reflex principle but using compliantly mounted
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'I hear you can
buy quality sound from
Mconomy..:
'Can you? ..at economy
prices?'
'Yes:

McOnomy — anew name in HiFi
discount shopping, adiscount store that
stocks superb HiFi equipment from
manufacturers like Leak, Pioneer,
Wharfedale, Sansui, Goodmans and many
more names renowned in the world of
HiFi. You can be confident it's the best
merchandise.
The price? Simply to say
'it's McOnomy priced' means you can be
equally confident. It ensures you get the

biggest discounts available anywhere.
McOnomy stores sell only top-branded
names at unbeatable prices. Add to this
the McOnomy guarantee of 12 month's
free service including parts and labour, a
bright and friendly ' no hurry'
atmosphere and you have the ultimate in
discount HiFi shopping.
HiFi from McOnomy does cost you
less . . . and that's well worth alisten.

CARDIFF 52 North Rd, Cardiff. Tel : 0222 394016
•CLEVEDON 4-9 Kimberley Rd, ( off Strode Rd), Clevedon. Tel : 0272 876041
*EDINBURGH Annandale St. Lane, Edinburgh. Tel: 031-557 1004
*GLASGOW Anderston Cross Centre, Argyle St, Glasgow. Tel: 041-204 2355
H ULL Status City, Clough Rd, Hull. Tel: 0482 442134
LEICESTER Rutland Centre, Yeoman St, Leicester. Tel : 0533 536741
NEWHAVEN Avis Way, Newhaven. Tel: 07912 5081
New Discount Record and TapeBrowserieNow Open

Mconornx where you save
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panel, baffle or additional drive unit cone in place
of port.
Flare Shape or law by which a horn expands its
cross-sectional area.
Flare cut-off Frequency at which acoustic resistance at a horn throat falls to zero. Determined by
rate of flare.
Flashover Arc discharge between two points
in electrical equipment, especially between
electrodes in a valve.
Flutter Waver of pitch caused by spurious fluctuations of speed in recording medium at rates
above about 10 Hz. Heard as bubbly roughness.
Flux density Strength of magnetic field, usually
given in gauss ( G) or ( more recently) in tesla.
Flywheel Symmetrical wheel, often with concentration of mass at the periphery, which rotates to
provide momentum for speed stabilisation.
FM Frequency modulation.
fma . Maximum frequency of operation.
Formant Favoured frequency, or group of frequencies, contributing to tone-colour.
Forward bias Voltage applied to semiconductor
junction to cause continuous current conduction
in the forward or low resistance direction.
Foster Seeley One type of discriminator circuit
used for detection in FM receiver.
Fourier Scientist who devised classic system of
harmonic waveform analysis.
Four-track Tape recorder designed to record four
tracks on tape. Tape recorded in this fashion.
fp Frequency up or down to which an amplifier
will deliver its full power, before onset of slewing
limitations, etc.
f.r. Frequency range or response.
Free-air resonance Natural basic diaphragm
resonance of LS unit as measured with unit
unmounted in enclosure or baffle.
Free-field Unrestricted surroundings in which
performance of radiating device is not complicated
by restrictions or reflections. Also applied to
some PU cartridges employing the induced
magnet principle.
Frequency Rate
of vibration
or oscillation.
Number of complete cycles in one second.
Frequency-changer Stage in superhet receiver
used to change incoming RF signal, of whatever
frequency, into IF signal of fixed frequency.
Frequency discriminator See Discriminator.
Frequency doubling Production by LS of acoustic
0/P at second harmonic of the signal VP frequency.
Can occur at LF due to inadequate loading and
other factors.
Frequency modulation Type of radio transmission permitting reception at high quality and
with low background noise. Only employed at very
high radio frequencies (VHF) and with audio
modulating signal varying frequency rather than
amplitude of radio carrier.
Frequency range Effective or operating limits of
equipment.
Frequency response Frequency range covered
by equipment within stated dB limits.
Frequency trebling Production by LS of acoustic
output at third harmonic of the signal I/P frequency.
Can occur at LF due to inadequate loading and
other factors.
Fringe area Region at extremities of transmitter's
normal service area in which received signal
strength is very low.
Front-end UP stages of tuner or pre-amplifier.
f.s.d. Full scale deflection (of meter).
Full-track Tape recorder designed to record single
track across full width of magnetic tape. Tape
recorded in this fashion.
Full-wave rectifier Rectifying
component or
circuit in which both positive and negative half
cycles of AC I/P are used to produce DC 0/P.
Fundamental Lowest frequency component in
complex waveform. Basic resonance of LS.
Fuse Circuit protection device in which afine wire
breaks continuity by melting when safe current
value is exceeded.
f« Alpha cut-off frequency (of transistor).

G
G Gauss.
Gain Voltage amplification factor.
Ganged Controls linked for operation by a single
knob; particularly in stereo pre-amplifiers where
most controls work in pairs.
Gap Vertical slit in magnetic material of a tapehead, forming poles across which magnetising
field occurs during recording, and into which a

signal is induced during replay. Magnetic gap in
moving-coil LS or microphone.
Gate Circuit which selects portion of a signal
according to preset time and/or amplitude parameters. Hence ' gating' device.
Gauss Unit of magnetic flux density ( in cgs
system). One gauss equals one maxwell, or line,
per square centimetre ( G).
Generator Test instrument producing signals of
known frequency and waveform, etc.
Also
sometimes applied to signal- producing element in
atransducer.
GHz Gigahertz.
Gigahertz One thousand
million
cycles per
second.
gm Gram (approximately 1/28 of an ounce).
gm Mutual conductance.
Gram Gramophone = Phonograph.
Used on
British amplifiers to label PU sockets and PU
position on input selector switch. Also, the gram
weight ( gm).
Graphic equaliser Device employing multiple
array of controls, each handling asmall part of the
audio spectrum for shaping or equalising frequency response in manner of a graph.
Grid Mesh structure within avalve used to influence
or control flow of current from cathode to anode.
Unless otherwise qualified, assumed to be control
grid.
Grid current Current drawn by control grid in a
valve when it ceases to be negative with respect to
cathode.
Ground See Earth.

H
H Henry.
H and N Hum and noise.
Haas effect Characteristic of hearing whereby
identical sound emitted from two or more points
seems to come from the nearest point due to
latter's precedence in time.
Hafler/Gerzon Name of method for deriving
ambient type information from conventional
stereo signals by extracting out-of- phase components for reproduction via rear loudspeakers.
System proposed by David Haler and Michael
Gerzon.
Half- power bandwidth Frequency band over
which power amplifier will deliver not less than
half its normal full rated power. Often called power
bandwidth on assumption that ' bandwidth' refers
to — 3dB or half- power limits.
Half-section Type of filter circuit, commonly used
in LS crossovers.
Half-track See Two-track.
Half-wave rectifier Rectifying component or
circuit in which only alternate half-cycles of AC
UP are used to produce DC 0/P.
Handling capacity Maximum power or voltage
which component or unit will handle safely or
without distortion.
Hangnail Small shred of material drawn up from
top edge of record groove by stamper when
pressing.
Hangover Effect of poor LS transient response
whereby a tendency to ring adds blurred ' hangover' to sound, particularly at LF.
Harmonic Frequency multiple of a fundamental
tone. Twice fundamental frequency is second
harmonic, three times is third, and so on.
Harmonic distortion Product of amplitude distortion whereby harmonics are added to original
signal.
Harmonic series Complete succession of harmonics in ascending order.
HC Handling capacity.
HD Harmonic distortion.
HDM Harmonic distortion meter.
Head Tape- head or PU head.
Head amplifier Additional low- noise preamplifier
placed between low-output PU and normal
pre-amp. Also, mast-head amplifier for boosting
radio signal before feeding to tuner.
Head shell Detachable part of PU arm designed
to carry cartridge, with connections for conveying
signals from transducer to rigid contact pins.
Headphones Small transducers, usually mounted
in pairs on aframe to fit over the head and designed
to make intimate contact with the ears, facilitating
private listening.
Heater Filament in a valve, energised by low
tension supply ( usually 50 Hz AC) and heating
cathode which normally envelops it.
Heat-sink Metal structure ( sometimes part of

chassis) used to conduct heat away from transistors and other components.
Helmholtz resonator Acoustical device employing cavity coupled to external air via a pipe.
Resonates at particular frequency dependent on
enclosed air volume and length and/or crosssectional area of pipe.
Henry Unit of inductance (H).
Hertz Unit of frequency, equals one cycle per
second ( Hz).
Heterodyne Difference tone produced by mixing
two signals via a non-linear device. Normally
referred to as a ' beat', the word heterodyne being
confined to radio reception and production of IF
signal in superhet receivers.
HF High frequency.
hfe Static small-signal current gain of transistor.
Hi (
or High) Sometimes applied to filter which
attenuates HF.
Hi-fi Abbreviation of high fidelity.
High-definition Clearly defined, with full detail.
High fidelity High degree of truthfulness in sound
recording and reproduction. Equipment or sound
sources exhibiting this characteristic.
High-flux Refers to LS drive unit employing
magnet system with high flux density, usually over
about 12,000 gauss.
High-pass Applied to filter or circuit which
attenuates LF.
High tension Relatively high DC voltage in valve
circuit needed to supply anodes; so-called to
distinguish it from low tension used for valve
heaters. By habit, often also applied to rather low
'HT' used in transistor circuits.
Hold Applied to AFC in receiver, refers to circuit's
ability to hold receiver in tune despite movement
of tuning control or drift in circuit component
values.
Hole Situation in semi-conductor junctions in
which electrons are missing, resulting ' holes'
appearing as positive charges moving in direction
of conventional current flow and opposite to
electron flow.
Hole-in-the- middle Weakness or absence of
apparent sound sources in region midway between
LSs when reproducing a stereo signal.
Horn Acoustic device with cross-sectional area
expanding or flaring according to a particular
mathematical law. Often exponential.
Horn-loading Acoustic load offered to LS drive
unit by horn-type enclosure.
Hot Part of circuit or component carrying an AC or
DC potential in relation to earth or zero reference.
Howlback Unwanted positive acoustic feed-back
producing continuous oscillation or tendency
thereto.
HovvIround See How/back.
HS High stability (component).
HT High tension (voltage).
Hum Unwanted LF tone in reproduction. Of fixed
frequency and usually due to 50 Hz mains and
its harmonics.
Hum field Alternating electrical or magnetic field
surrounding equipment or wiring carrying voltages
or currents derived from AC mains.
Hum-loop Arrangement of leads or interconnections causing AC mains hum to be added to
audio signals. Occurs when wanted signals are
made to share conducting paths with hum currents,
or when signal-carrying cables form a ' loop' into
which hum Is Induced.
Hysteresis Phenomenon whereby effect of a
change in an applied force varies according to
whether the change represents an increase or
decrease. Applied specifically to tape recording,
where magnetic induction on tape differs according to whether magnetising force is rising or
falling; graph representing this is known as
hysteresis loop.
Hz Hertz.

I Symbol for current.
I
AC Interference absorption circuit. Philips system for reducing ignition interference on car
radios.
I
B Infinite baffle ( LS mounting).
IC Integrated circuit.
Idler Wheel used in tape recorder or TT mechanism for transmitting drive between rotating components, usually rubber or plastic tyred.
IEC International Electrotechnical Commission.
IF Intermediate frequency.
IF transformer Component in tuner or receiver
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3009 Series III
now more than ever...
The best pick-up arm in the world

•Unique balance system enables cartridges
weighing 0-12 grams to be operated under
conditions of minimum inertia.
•Integral carrying arm replaces conventional
tone- arm and shell and is interchangeable for
multi- cartridge use.
•Positive tracking adjustment through rack
and pinion.
•Main pillar hardened and ground.
•Low friction pivots, vertical axis: high
precision fully protected ball races. Horizontal
axis: knife edges. Less than . 02 gram applied
at the stylus will deflect the arm.

•Vertical and horizontal bearing axes intersect
at stylus level for minimum warp- wow.
•Viscous damping in both planes.
e Precise tracking force up to 2.5 grams can be
applied without atracking force gauge. 0-1.5
grams fine adjustment plus 1gram coarse
adjustment.
•Bias with fine adjustment graduated 0-2.5
grams.
•Longitudinal and lateral balance with fine
adjustment.
•Ultra low- distortion geometry.
•Fluid damped lowering and raising control.

•Output: tw[n phono sockets plus separate
ground.
•4ft. ( 1.22 metres) audio lead. Total
capacitance with arm 293 pF. per channel.
Lead incorporates 220 pF. padding capacitors
which can be removed or replaced with
another value.
•All electrical contacts heavily gold-plated.
•Superb camera finish throughout.
•Efficient after- sales service and technical
advice from the factory.
Write to SME Limited
Steyning • Sussex • BN4 3GY
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used to couple or feed IF signal between successive amplifying transistors or valves. Windings
usually tuned with capacitors to resonate at fixed
IF frequency.
IHF Institute of High Fidelity ( U.S.A.). Was
IHFM.
1M lntermodulation.
Image rejection Ability of superhet tuner to reject
RF signal displaced from LO frequency by an
amount corresponding to IF, but displaced in
wrong direction.
Imp Impedance.
Impedance Opposition to AC current flow, may
be reactive and/or resistive. Measured in ohms
(0). Also, analogous mechanical and acoustic
impedance.
Induced Produced by induction across a space
due to electric or magnetic fields.
Induced- magnet Type of PU transducer.
Inductance Reactive electromagnetic property,
measured in Henrys (
H).
Induction motor Type of AC electric motor where
current in a stator winding produces rotating
magnetic flux which induces current in a rotor
winding. Speed of rotor lags behind natural
synchronous speed according to mechanical load.
Inductor Circuit component with specific inductance value.
Inertia Opposition to change of velocity due to
mass or effective mass ( moment of inertia).
Infinite Baffle Type of LS mounting where there is
no air path between front and rear of speaker
diaphragm. Ideally avery extensive plane surface,
but term also applied to acoustic suspension type
of enclosure.
Inharmonic Not having harmonic relationship.
In- line See Crossed-pair.
Inner groove distortion increase of tracing
distortion at small record radii due to reduced
linear groove speed and correspondingly shorter
recorded wavelengths.
HF undulations just
traceable with given stylus radius at outer grooves
will be untraceable, and therefore give rise to
distortion, at inner grooves.
Input impedance Effective impedance at I/P
terminals of circuit or device. The load ' seen' by
whatever signal source is connected to the I/P.
Insertion loss Loss of overall gain in a circuit
resulting from inclusion of afilter, transformer, or
similar device.
Instability Oscillation or tendency to oscillation
in an amplifier or other circuit. Variation of voltage
from a power supply as current consumption
changes.
Insulator Material which prevents flow of electrical
current due to extremely high resistance. Opposite
of conductor.
Integrated
amplifier Circuit
unit combining
functions of preamplifier and power amplifier.
Integrated circuit Circuit in which conventional
components are replaced by microscopic pieces
of material, transistor junctions, minute interconnections, etc, within asolid circuit block.
Intensity In acoustics, level of sound- power ( Par
unit of area). Sometimes mistakenly used to
denote pressure or velocity.
I
nteraural Pertaining to differences
between
sounds at the two ears.
Intermediate frequency Fixed
frequency at
which most of amplification takes place before
demodulation in superhet receiver. All incoming
RF signals are changed to this frequency ( modulation remaining intact) at an early stage.
lntermodulation Product of amplitude distortion
whereby harmonically unrelated components are
added to the original, due to one part of the signal
modulating another.
Ion An atom carrying an electric charge through
an excess or deficit of electrons.
Ionic Pertaining to ionization or type of LS using
this ( ionophone).
Ionization Creation of charged electrical state in
matter (often a gas) by addition to or subtraction
from natural complement of electrons in the
atoms.
lonophone Type of HF speaker unit in which
acoustic pressures are generated directly in
ionized air by audio modulation of an electric spark
discharge.
Ionosphere Region of Earth's upper atmosphere
between altitudes of approx. 30 and 350 miles,
characterised by layers of ionised gas which
influence radio wave propagation.
1/P Input.
i.p.s. Inches per second ( also ifs).

i/s Inches per second (also 1.p.s.).
Isodynamic Transducer system (Wharfedale)
employing flat diaphragm with printed conducting
paths, suspended between strip magnets. Used
in headphones and LSs.
Isothermal Refers to conditions ( usually in
speaker cabinets) where instantaneous temperature rise due to air pressure changes is avoided by
conducting heat away rapidly, usually via fibrous
material positioned within the enclosure. Effect is
to reduce magnitude of pressure changes, thus
increasing effective compliance or volume of
enclosed air.
i.t.m. Induced torsional motion.

Junction In transistors and crystal diodes, active
meeting point of semi-conducting materials
having opposing electrical properties.

K (or KL» Kilohm (when used after figures).
)(cis Kilocycles per second ( kHz preferred).
kHz Kilohertz.
Kilohertz One thousand cycles per second ( kHz).
Kilohm One thousand ohms ( K or KO).
Kilo-picofarad One thousand picofarads ( kpF).
Same as nanofarad ( nF).
Kilovolt One thousand volts (kV).
Kilovolt-ampere One thousand volt-amperes.
Kilowatt One thousand watts ( kW).
Kilowatt hour One kilowatt dissipated for one
hour. Equals one electrical ' unit' ( kWh).
Kinetic energy Energy possessed by a body in
virtue of its motion.
kpF Kilo-picofarad.
kV Kilovolt.
kVA Kilovolt-ampere.
kW Kilowatt.
kWh Kilowatt hour.
kcl Kilohm.

L Symbol for inductance.
Labyrinth Type of LS cabinet with partitions
producing along, convoluted path between rear of
drive unit and outlet point. Lined with damping
material to confine resonant effects to LF.
Landline Cable system used for conveying audio
and other messages over long distances.
Larynx-tone Basic speech or singing tone
generated by vocal folds in larynx.
Latching (
or latch-up) Condition when clipping
invokes a sit- point voltage prolonged by various
time-constants, thus exacerbating distortion.
Leader tape Coloured plastic tape attached to and
indicating beginnings and ends of tape recordings,
or for splicing into such recordings for marking
purposes.
Leakage current Small
current that ' leaks'
through imperfect capacitor when steady DC
voltage is applied across it. More generally, any
stray currents due to poor insulation or odd
circuit arrangements.
Leakage inductance In transformer, that magnetic flux generated by primary but not coupled
back into secondary. Usually at HF.
LED Light emitting diode.
Level Strength of asignal for particular descriptive,
measurement or test purposes.
LF Low frequency.
LH Left-hand.
Light
emitting
diode Small
semiconductor
device which radiates light, with intensity controllable by an applied voltage. Used for indicating
functions, signal levels, etc, on some audio
equipment.
Limiting Generally, any process in which
amplitude becomes limited by signal clipping or
other automatic restraining mechanism. In FM
receiver, deliberate use of this to remove all
amplitude changes before IF signal passes to
demodulator.
Lin Linear. Often applied to the ' law' of a potentiometer. Also refers to amplifier circuit devised
by H. C. Lin.
Line Commonly refers to HT supply point in a
circuit, deriving from theoretical circuit diagrams
where HT and earth are symbolised by lines. Also,
line I/P or 0/P of an amplifier system.
Line input Amplifier or tape recorder I/P point
designed to take some standard nominal signal

level at a particular impedance, often 600 ohms in
professional work. Also frequently applied to any
amplifier or recorder I/P devoid of particular
equalisations or especially high sensitivity.
Line output 0/P point on an amplifier, receiver,
tape recorder or tape deck providing a signal of
useful level for monitoring, tape recording or
passing on to an associated power amplifier. In
professional equipment, often at agreed standard
impedance of 600 ohms.
Line Source Type of LS enclosure in which several
forward-facing drive units are arranged in a
vertical line. Gives broad lateral polar response
but confined vertical field.
Linear When applied to transfer characteristic of
amplifier, transducer, etc, indicates straightness
of line on corresponding graph—necessary to
avoid amplitude distortion. Also refers to forward
velocity of record groove past stylus, or tape past
tape-head.
Linear phase See Phase linear.
Linearity Generally applies to transfer characteristic of an amplifier or other audio device. Good
linearity indicates constancy of amplification factor
with change of signal level, hence low distortion.
Lissajous Applies to visual pattern obtained when
related signals are applied to 'X' and 'Y' deflection
system of an oscilloscope.
Live Connected to or associated with the signalcarrying or electrically sensitive part of acircuit or
component. Opposite of earthed or grounded.
Sometimes refers to point in a circuit carrying
dangerously high voltages or to that side of the AC
mains supply not at earth or neutral potential.
LO Local oscillator.
Lo (or Low) Sometimes applied to filter which
attenuates LF.
Load Impedance of circuit or component connected to 0/P of amplifier or transducer. Also,
acoustic load offered to LS by enclosure system.
Term sometimes also refers to impedance connected to an UP as well as 0/P.
Load line Line drawn across a family of anode
current/voltage curves of a valve to indicate
relationship of control grid voltage with anode
current, voltage and load.
Load stability Extent to which an amplifier's
stability depends on the impedance and reactive
make-up of the load.
Local oscillator Stage in superhet radio receiver.
Produces continuous oscillating tone to ' beat'
with incoming radio signal for production of IF.
Localising faculty Psycho-physiological mechanism which translates acoustic differences at the
two ears into aural awareness of the directions of
sound sources.
Log Logarithmic. Often applied to the ' law' of a
potentiometer.
Logarithmic Using ascale or law with linear units
proportional to ratios of some function rather than
proportional to equal finite bits of that function.
Thus on a logarithmic frequency scale a distance
corresponding to a ratio of one octave would be
constant regardless of the fact that this is a span
of 20 Hz (20-40 Hz) at one end of the audio scale
and 10 kHz (10-20 kHz) at the other. The dB is a
logarithmic unit.
Logging Keeping arecord or note of radio stations
received and their frequencies. Simple 0-100 scale
for this purpose on a tuner, from which accurate
frequencies can be computed later.
Logic
enhancement Method
for
increasing
separation and directional accuracy of matrix
quadraphony. Employs electronic circuitry to
monitor short-term signal differences and provide
continuous adjustment of relative channel gains.
Long play Magnetic recording tape two thirds the
thickness of standard play.
Long throw Applies to moving-coil in LS unit
designed for large cone movements. Coil cylinder
longer than magnetic gap.
Long wave Radio band extending (approximately)
from 150 kHz to 260 kHz (2000-1154 m).
Longitudinal waves Wave motion in which
particles of the medium oscillate back and forth in
the direction of propagation. Sound-waves are of
this type, with air as the normal medium.
Loop Commonly, components completing NFB
path from 0/P to I/P of an amplifier; overall circuit
around the ' loop' from I/P to 0/P and back again.
Also, sometimes earth-loop or hum- loop.
Loudness Subjective aural sensation related
logarithmically to objective sound intensity.
Generally, loudness levels are measured in phons
with zero at the hearing threshold, though a unit of
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Tandberg sings out

"The TCD 310 Mkll really
scores on recording..."
Technically, the unit is outstanding value for money.
Check out these features:
•
Three motors
•
Specification better than required by DIN 45500
•
Tape transport system with two capstans and two
pressure rollers ( closed loop) reduces speed variations to a
very low level
•
Electronic controls
•
High-quality magnetic heads
•
Large, precise, peak level meters
•
Mixing-in mono
•
Automatic stop
•
Can be used in vertical position
•
For use with separate hi-fi stereo amplifier or
headphones
•
Long-life, heavy-duty unit
•
MPX filter ensures accurate FM recordings
7096 of the cost of this machine goes towards superior
components and circuitry so you can obtain awide range of
recordings with the lowest possible distortion or speed
variation and excellent signal-to-noise ratio, from line or
microphone input
And it has abuilt-in safety device. It will stop automatically if the tape sticks in aworn cassette or if the tape
comes to an end.
Unique to Tandberg is the self-adjusting input amplifier
It gives afu:; dynamic range with absolute minimum noise,
regardless of programme source or recording level used.

I-II- FI AND COI.C ,UR TV

"The TCD 330 clearly
indicates the way ahead for
the cassette medium..."
The TCD 330- the most advanced yet. This unit "thinks"
with an "electronic brain' It has abuilt-in memory. Practically
the only thing it doesn't have is hands! Check out these
features:
•
Three heads for tape/source monitoring during
recording
•
Azimuth adjustment for precise tape/head alignment
•
Three motors for reliability
•
Servo tape winding for gentle tape handling
•
Dual-capstan, closed-loop drive system for long-term
stability
•
Fingertip electronic logic control for foolproof transition
from mode to mode
•
Dual Dolby* system for simultaneous record/playback
Dolby processing
•
FM Dolby Decoder (25 isec de-emphasis)
•
MPX filter switch for accurate FM recordings
•
Peak equalised meters for security against overload
and distortion
•
Linear input and output level controls for precise
adjustments
•
Headphone jack for monitoring live recordings
•
Memory rewind for added convenience
•
Remote control facility is available as an optional
extra
Just look over the specifications once more. With
Tandberg, you get what you pay for the best. For after years of
heavy use Tandberg cassette decks retain ahigh-quality
performance. So if youie into sound, youll be in to see a
Tandberg dealer for ademonstration soon. And then you'll
have heard it all.
*Dolby is the trade mark of Dolby Laboratories Inc., USA.

TANDBERG
The best you've ever beard- or seen

Tandberg (UK) Limited, Head Office: 81 Kirkstall Road, Leeds LS3 1HR.
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actual loudness magnitude is the sone, one sone
corresponding to a level of 40 phons.
Loudness control Potentiometer in preamplifier
used to adjust audio signal level according to
misapplied theories of hearing. 0/P falls less
rapidly at LF as level is reduced; i.e., response is
flat at high settings but bass (and sometimes also
treble) rises at low settings. Facility often switchable.
Loudspeaker Transducer system for converting
electrical energy into sound energy. Fed by a
power amplifier to reproduce music and speech.
Low-pass Applied to filter or circuit which
attenuates HF.
Low tension Relatively low voltage in a valve
circuit needed to supply valve heaters; usually but
not necessarily AC.
Term also sometimes
applied to low voltage supply used for other
purposes.
LP Long play (tape thickness) or long-playing
(disc record).
LS Loudspeaker.
LSI Large scale integrated circuit.
LT Low tension.
LW Long wave.
L+R The ' sum' element in a stereo sum-anddifference signal complex.
L— R The ' difference' element in astereo sum-anddifference signal complex.

M (or MO) Megohm (when used after figures).
m Metre.
m Symbol for mass, or quantity of matter.
mA Milliampere.
Mag Magnetic.
Magic- eye Small electronic indicator of thermion ic
type once used to display signal level in tape
recorders, tuning in radio receivers, etc.
Magnetic field Lines of force surrounding or
extending from a magnetic device. Fixed with a
permanent magnet and alternating with transformers, motors, etc.
Magnetic flux Magnetic field or strength thereof,
latter usually measured in Webers (Wb) or gauss
(G).
Magnetic pickup Gramophone PU employing
electromagnetic transducer ( moving- magnet,
moving-iron, variable reluctance, induced magnet,
moving-coil). 0/P voltage proportional to rate of
alternating stylus motion or velocity.
Magnetic tape Plastic strip coated with special
film (commonly of iron oxide) permitting storage
and replay of signals by controlled magnetisation.
Magnetisation Implanting a magnetic field. In
tape recording, re-orientation of minute magnetic
particles in tape coating according to applied
signal.
Main amplifier Commonly, power amplifier as
distinct from preamplifier or control unit. Unit
designed to supply audio power to a LS load.
Mains Domestic electrical AC power supply.
Approximately 240 V at 50 Hz in Europe, and 110 V
at 60 Hz in America.
Mains transformer Transformer used in power
supply section of equipment for converting mains
voltage to various other voltages needed by circuit.
Masking Hearing effect whereby asound normally
within range of audibility Is pushed below the
hearing threshold ( masked) by another sound.
Master Original recording from which all commercial copies ultimately derive.
Basically,
the master tape; but for gramophone record
production a durable negative imprint called the
Master is made from the original positive directcut lacquer.
Mass Quantity of matter. Inertia thereof measured
in grams or milligrams. Electrical equivalent is
inductance.
Matching Efficient coupling between electrical or
acoustic components achieved by using similar
Impedances.
Matching Impedance Impedance effecting maximum power transfer across a coupling. With a
power amplifier, load impedance specified for
stated power 0/P; not to be confused with 0/P
or source impedance, which may be very much
lower due to NFB action.
Matrix Shell or stamper carrying negative imprint
of record groove and used for pressing final
commercial discs. Derived from positive Mother
which came from negative Master made from
original direct-cut lacquer.

Matrix-H System of matrix quadraphony used by
BBC.
Matrix quadraphony Quadraphonic system in
which four signals are encoded according to
certain phase/amplitude rules (via acircuit matrix)
to occupy two conventional stereo channels.
Subsequent decoding
provides approximate
recreation of original four signals, while twochannel reproduction gives compatible stereo
signal.
ma/V Milliamperes per volt ( meter sensitivity or
mutual conductance of valve).
Maxwell Unit of magnetic flux ( in c.g.s. system).
m/b Mains/battery.
m Bar Millibar.
m.c. Moving-coil.
Mc/s Megacycles per second (MHz preferred).
ME Magic-eye.
Mechanical impedance Opposition to change of
position or velocity due to inertia (effective mass)
stiffness, and mechanical resistance (friction), or
any combination of these three.
Medium wave Radio band extending (approximately) from 520 kHz to 1650 kHz (577-182 m).
Meg Megohm.
Megacycle One million cycles per second.
Megahertz ( MHz) preferred.
Megahertz One million cycles per second ( MHz).
Megohm One million ohms (M or MM.
Mel Unit of pitch. A simple tone of 1kHz at a
level 40 dB above alistener's threshold produces a
pitch of 1000 mels.
Meter Indicating device employing a needle
pointer and responding to current or voltage.
mfd Microfarad (
µF preferred).
mgm Milligram.
mH Millihenry.
MHz Megahertz.
M.I. Moment of Inertia.
Mie (or mike) Microphone.
Microamp One-millionth of an ampere (
µA).
Microbar Unit of air pressure. Equals 1 dyne/cm'
(mBar).
Micro-circuit A tiny IC.
Microfarad Unit of capacitance (
µF).
Onemillionth of a Farad (
F).
Microgroove Groove of an LP disc record.
Microhenry One- millionth of a Henry ( mH).
Micro-microfarad See Picofarad.
Micron One-thousandth of a millimetre (
g).
Microphone Transducer with sensitive diaphragm
for converting sound energy into electrical energy.
Feeds tape recorder or sound amplifying system.
Microphony Sensitivity of circuit components to
acoustic or mechanical disturbance. Produces
microphone- like behaviour as valve electrodes (for
instance) vibrate at their resonant frequencies,
thus modulating current flow and causing corresponding sounds to come from LS.
Microsecond One-millionth of a second ( 1,..S).
Microswitch Miniature electrical switch, usually
requiring only very small movement or force for
operation.
Microvolt One-millionth of avolt ( 0/).
Microwatt One-millionth of awatt (M).
Microwaves Radio
waves
corresponding
to
extremely high frequencies and having wavelengths of less than 20 cm.
Mid Short for mid-range.
Mid-range Frequency band extending from about
500 Hz to afew kilohertz.
Mike Microphone.
Mil Thousandth of an inch (also thou).
Miller effect Decrease in effective input impedance
of valve amplifying stage ( usually atriode) due to
multiplication of grid-to-anode capacitance by
internal NFB.
Milliamp One-thousandth of an ampere ( mA).
Millibar Unit of air pressure (mBar) equal to
1000 microbars ( ear).
Milligram One thousandth of a gram ( mgm).
Millihenry One-thousandth of a Henry ( mH).
Millisecond One-thousandth of a second ( mS).
Millivolt One-thousandth of a volt ( mV).
Milliwatt One-thousandth of awatt ( mW).
Mismatch
Electrical or acoustic situation in which
widely differing impedances of coupled items
prevent efficient power transfer.
Mixer Circuit facilitating electrical mixing, in
desired proportion, of a number of audio signals.
MKS System of units (SI) based on metre, kilogram, ampere.
MM Moving-magnet.
mm Millimetre.

m M/mm Milli-Maxwells per millimetre. Obsolete
measure of magnetisation intensity (of recording
tape).
Mode In a particular fashion or manner. Applied
to resonant system, refers to one or more of
possible frequencies or types of resonance.
Modulation Audio signal as carried by storage or
transmission medium: geometrical deviation of
record groove, alignment of magnetic particles on
tape, deviation of amplitude or frequency in radio
wave. Also, move from one key to another in music.
MOL Maximum output level.
Molecule Smallest possible particle of any
chemical compound or element. In the case of
some elements, one atom.
Moment Turning effect of a force about a point.
Equals force ( in plane of rotation) times distance.
Moment of inertia Effective inertia of abody about
its centre of rotation. Equals mass times distance
squared, sometimes known as mass torque
constant.
Momentum Quantity of motion of a moving body,
proportional to both velocity and mass; impetus
gained by movement. May be regarded as sort of
dynamic inertia.
Monaural One-eared. Sometimes used wrongly
in place of monophonic (mono).
Monitor Head Extra tapéhead on tape recorder
used for replay purposes only. Enables user to
monitor recorded signal an instant after recording.
Monitoring '
Listening in' during recording or
transmission of aprogram to judge and/or control
quality. Watching such a program as registered
on ameter with aview to restricting dynamic range.
Mono Monophony or monophonic.
Monophonic Single channelled audio device or
system.
MOSFET Metal-oxide semiconductor FET.
Mother Positive shell used in disc record manufacture. A few are produced from a negative
Master and used in turn to produce negative
stampers or matrixes employed for actual disc
pressing.
Motorboating Type of amplifier instability due to
inadequate HT smoothing or positive feedback at
sub-sonic frequencies. Sometimes heard as
'motor-boating' sound in LS.
Motor Commonly refers to complete gramophone
TT mechanism, including driving motor.
Mouth Large end of horn, remote from drive unit
and positioned or shaped to radiate sound towards
the listener.
Moving-coil Type of LS, microphone or PU
transducer in which coil of wire moves at rightangles to a magnetic field.
Moving-iron Type of magnetic PU or headphone
transducer.
Moving- magnet Type of magnetic PU transducer.
Mpx Multiplex.
mS Millisecond (also mSec).
Multimeter Electrical measuring instrument
covering many ranges and functions.
Multi-path distortion Audio waveform distortion
(sometimes very severe) resulting from multi-path
reception.
Multi- path reception Arrival of VHF radio signal
via several paths due to obstructions, reflecting
objects, etc. Results in differing times of arrival
from various directions.
Multiplex FM stereo radio system.
Multiplex decoder See Decoder.
Mu- metal Alloy of iron and nickel with properties
making it particularly suitable for magnetic
screening.
Musicality Alleged property of audio system or
component conferring an ability to reproduce
music more naturally or pleasingly.
Music power Power rating based on nonsustained tones.
Muting Facility for silencing a signal temporarily,
especially on tuners.
Mutual conductance In thermionic valve, figure
equal to ratio between change of anode current
and change in control grid voltage effecting the
current change. Given in mA/V.
mV Millivolt.
mV/cm/sec Millivolt per centimetre per second
(PU sensitivity).
mV/m Millivolts per metre. Refers to field-strength
of radio wave in terms of the voltage Induced in one
metre of conductor.
MW Medium wave.
mW Milliwatt.
MCI Megohm.
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Not awin on the pools, atrip to
aPacific paradise, or areduction
in income tax, but distortionless
-current dumping"
Z's 1to 4are the four passive
components which interconnect the
current dumpers, ( the output
transistors which supply the
power), to the small high quality
amplifier which provides the
error signal, so that when the
above condition is met the
current in the load, the loudspeaker, is independent of the
current in the dumpers and hence
distortion is solely dependent
on the quality of the error
amplifier, which because it is
small can be very good.
Wonderful indeed.
For further details on current
dumping and other Quad products
write to Dept. HA
The Acoustical Manufacturing Co.
Ltd., Huntingdon, Cambs.,
PE18 7DB Telephone ( 0480) 52561

"Something wonderful *
happens when Ze3=Z2ZÏ

* Elektor Electronics
Magazine No. 8. Dec. 1

QUAD
for the closest approach to the original sound
for twenty-five years
QUAD is aRegistered Trade Mark

N
NAB National Association of Broadcasters
(U.S.A.).
Commonly refers to various tape
standards. ( Also NARTB).
Nanofarad One-thousandth of a microfarad ( nF),
same as kilo-picofarad (kpF).
Nanosecond One-thousandth of a microsecond
(nS).
Nanoweber One thousand millionth of aWeber.
Negative Opposite of Positive.
Negative feedback Signal from 0/P of amplifier
or electronic network applied to UP in anti-phase
to reduce distortion and noise, and to flatten or
shape frequency response.
Network Complex of circuits for a particular
purpose.
Neutral That side of AC mains supply which sits,
electrically, at approximately earth potential. Not
to be confused with true earth connected to third
pin of power sockets.
nF Nanofarad.
NFB Negative feedback.
NFGS National Federation of Gramophone
Societies.
NL Noise- level.
Node Point or line in a standing-wave pattern at
which particle displacement or AC pressure is at
zero.
Noise Unwanted background signal comprising a
mixture of random electrical agitations and specific
interfering tones such as hum or whistles.
Noise-level Amplitude of unwanted background
noise.
Non-linearity Curvature of I/P-to-O/P transfer
characteristic of audio system. Results in amplitude distortion: alteration of sensitivity or amplification factor with change of signal level.
Normalised Applied to response curves or other
graphs in which the frequency co-ordinates are
scaled with reference to apoint of specific interest,
called f„ rather than the actual frequencies in
Hertz.
Notch filter Filter which attenuates sharply at one
particular frequency.
n-p-n Transistor with one positive ( p) and two
negative (
n) type elements.
nS Nanosecond (also nSec).
nWb Nanoweber.
nWb/m Nanowebers per metre.
Measure of
intensity of magnetisation (of recording tape).

o
OB Outside broadcast.
Objective Measurable, physical, amenable to
scientific investigation. Opposite of subjective.
o/c Open circuit.
Octave Pitch or frequency interval of two-to-one.
A span of seven diatonic intervals covered by eight
notes, hence octave.
Octave equaliser Graphic equaliser in which each
control handles one octave of spectrum.
Oersted Unit of magnetising force in cgs system.
Offset angle Angle by which centre- line of a PU
head or cartridge is offset, in a conventional arm,
from a line joining pivot and stylus.
Ohm Unit of electrical resistance, reactance or
impedance (
a).
Ohm- meter Instrument for measuring electrical
resistance, usually by using a known voltage to
drive current through test circuit.
Ohms law Electrical law relating resistance ( in
ohms) to applied EMF ( in volts) and current flow
(in amperes).
Omnidirectional Having equal sensitivity in all
directions ( microphone) or equal output in all
directions ( LS). Polar response is circular.
One note bass Effect of excessive LF resonance
in a LS, whereby all bass notes in music tend to
have a similar character or pitch.
0/12 Output.
Op amp Operational amplifier: small amplifying
circuit module with fixed and stable gain.
Open circuit Absence of electrical continuity. An
open circuit component has suffered abreak where
there would normally be a continuous conducting
path. Opposite of short circuit.
Orthodynamic Term sometimes used to indicate
magnetic headphone transducer with flat, film- like
diaphragm. See also Isodynamic.
Ose. Oscillator.
Oscillation Vibration or movement in regular
sequence—of mechanical, electrical or acoustical

system. Resonance is manifested by atendency to
oscillate at particular frequencies.
Oscillator Circuit for
producing
continuous
electrical oscillations at a chosen frequency.
Oscilloscope Electronic test instrument providing
a visual display of waveforms, etc., on a CRT.
Properly, cathode-ray oscilloscope, sometimes
abbreviated to ' scope.
Output impedance Effective impedance at 0/P
terminals of a circuit or device as ' seen' by the
load. Source impedance at that point. Often
applied wrongly to power amplifiers, where
matching impedance for maximum power transfer
is usually much greater than the 0/P impedance.
Output stage Final stage of a power amplifier
designed to feed power to a LS load.
Output transformer Transformer in valve power
amplifier to couple 0/P valves to LS load.
Overhang Amount by which PU stylus overhangs
turntable spindle when a conventional arm is
moved to record centre; combines with offset
angle to minimise lateral tracking error. Term also
applied to coloration produced by ringing in LS
with poor transient performance.
Overload Condition in which equipment or
recording medium has been driven beyond its
signal handling capacity, and hence into distortion.
Overload margin Amount by which I/P signal to a
device or circuit (commonly apreamplifier) may be
raised above the nominal sensitivity figure before
there is overloading of stages preceding the volume
control. Given in dB.
Overtone Tone accompanying the fundamental in
a musical note. May or may not be a harmonic.

P Symbol for power.
PA Power amplifier or public address.
Pan- pot Panoramic potentiometer. Used in stereo
recording for ' placing' separate mono sources on
the sound-stage.
Parallel Electrical connection in which similar or
equivalent points (on separate devices or components) are connected together. Any current
flowing is thus split between the various paths.
Parallel tracking Movement of PU cartridge
exactly parallel to record radius, with stylus
always positioned on that radius for zero lateral
tracking eiror. Unconventional PU arm designed
to achieve this.
Partial Any one component in a complex sound.
In musical sounds, applied to overtones or
harmonics.
Pass band Band of frequencies ' passed' or
accepted by a circuit or component.
Passive radiator See Auxiliary bass radiator.
Patch panel Improvised ' panel' to carry interconnections, plugs and sockets, switches, etc.
PCB Printed circuit board.
PCM Pulse code modulation.
p.d. Potential difference.
Peak program meter Circuit and associated
meter designed to indicate real amplitude peaks
in an audio signal.
Peak-to- peak Magnitude of voltage or current as
measured between extreme positive and negative
excursions.
Pentode Valve with five electrodes: cathode,
control grid, screen grid, suppressor grid, anode.
Period Time taken for one cycle of an alternating
quantity or waveform. Periodic time.
Permeability Strictly, ratio of magnetic induction
in a material to the magnetising force. Commonly
applied to type of tuning in a receiver in which an
inductance value is changed by moving a ferrite
core within a coil.
pF Picofarad.
Phase Point in a cyclic pattern. Two similar
repetitive signals may be in phase (aiding), out of
phase (opposing), or anywhere in between.
Phase-angle Measurement of phase difference
between two waveforms. Given in degrees, one
complete cycle containing 360 degrees.
Phase coherent See Phase linear.
Phase inversion Reversal of signal phase ( in a
circuit or component). Change of 180 degrees.
Phase invertor Reflex LS enclosure. Has improved efficiency at LF due to inversion of phase
within enclosure so that outlet from vent aids
radiation from front of cone.
Phase linear Time delay compensated LS. Also
refers to circuit or device in which signal phase
remains constant with varying frequency.
Phase lock loop One type of discriminator circuit

used for detection in FM receiver. Also adapted
for other electronic functions.
Phase modulation System of modulation in
which phase of the carrier is varied according to
amplitude of modulating signal; a species of FM.
Can arise as an incidental form of distortion from
certain types of non- linearity in circuits and
transducers.
Phase shift Alteration of phase in acyclic signal,
usually between I/P and 0/P of an amplifier or
similar device. Shift tends to occur at frequency
extremes due to reactive components in circuits.
Phase splitter Stage in a power amplifier used to
generate, from the I/P signal, two outputs of
opposing phase but in other respects identical.
Feeds push-pull driver or 0/P stages.
Phasiness Subjective blurring of stereo sound
image when phase and amplitude components are
incompatible.
Phasing Arranging connections in a stereo
system so that signals representing a central
sound source are in phase on arrival at the two
LSs. Usually applied just to speaker connections,
where reversal of the leads to one only puts the
signals in or out of phase.
Phon Unit used to express loudness level above
standard threshold. Equal to dB scale at 1kHz,
but takes account of variation of subjective impression with intensity at other frequencies.
Phono Phonograph = Gramophone.
Used
on
American amplifiers to label PU sockets and PU
position on I/P selector switch.
Phono plug Type of connector for use in signal
circuits, having single central pin (' live') and an
outer shield ('earth'). Used on screened cables
and with equivalent phono sockets.
Pickup Device for producing electrical signals
from gramophone records.
Pickup adaptor On some amplifiers or control
units, small plug-in device which automatically
adjusts sensitivity and frequency response of I/P
circuit to suit a particular type of PU.
Pickup arm Mechanical assembly of arm, pivots,
counterweights, etc., for carrying PU cartridge
across a disc record.
Pickup head Part of a PU containing the transducer and situated at free end of arm. Often
removable from the arm and usually in form of a
head ' shell' carrying a cartridge.
Picofarad One- millionth of a microfarad ( pF).
Pi-effect PU induced effect. Audible influence of
vibrations transmitted into disc material when
record groove reacts to finite mechanical impedance of PU. Vibrations return to stylus as
spurious, delayed, low-level signals.
Piezo-electric Effect, used in some transducers,
whereby certain substances generate voltages
when subjected to mechanical stress.
Pilot tone In stereo Mpx broadcasting, 19 kHz tone
at equivalent of 10% FM modulation (± 7+ kHz)
transmitted with sum-and-difference signals for
use in receiver when re-constituting stereo signal.
Also, 30 kHz tone used in CD-4 quadraphonic
recording.
Pinch-effect Aspect of tracing distortion whereby
PU stylus undergoes slight vertical movement at
twice recorded lateral frequency. Happens with
both mono and stereo records, though no corresponding vertical 0/P components are produced if
PU is insensitive to vertical modulation.
Pinch-wheel Presses tape against capstan to
obtain drive in tape recorder.
Pink noise Random noise with equal energy per
octave of bandwidth. Energy content falls with
rising frequency compared with white noise.
Pitch Quality of a sound which determines its
position on amusical scale. Subjective equivalent
of frequency.
PIV Peak inverse volts. Refers to maximum
permissible voltage applied to rectifying diode in
non-conducting polarity direction.
PI Plug.
Plane-wave Sound-wave in which points of
coincident phase form aflat plane. Occurs either
when sound is emitted in phase from a large flat
surface, or at sufficient distance from point of
origin for curvature of wavefront to be negligible.
Player unit Combination of TT and PU designed
as an entity. Often mounted on plinth with lid for
free-standing use.
Playing weight Downward force applied at PU
stylus.
PM Permanent magnet.
p-n-p Transistor with one negative ( n) and two
positive ( p) type elements.
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"When you play as many records as Ido it's
impossible to like everything you play.
But it's only natural that the people who ask me
to play their favourite music want to hearit the way it was
intended to be heard.
Take the Technics SI:1300 Mk II turntable shown
here. The technical boys will tell you it features the
Technics Direct Drive system. No belts, pulleys or idlers.
That the motor and the platter are totally integrated and as
aconsequence records revolve at exactly their rated speed.

With virtually no wow, flutter or rumble.
They'll also tell you that theQuartz-phase-locked
control can maintain turntable speed to within 0.002%.
And at the touch oía button you can raise or lower either
of the two speeds available by + or — 9.9% in 0.1% steps—
that's more than asemi-tone either way.
That the enormous torque allows an almost
instant start/stop facility. This means that the disc can
reach itsrated speed in aquarter of aturn. There is also
an instant speed change which helps if, as has been known

in my case, you put the record on at the wrong-speed.
The SL 1300 Mk II is probably one of the most
professional decks you'll find outside aradio station.
But you'll probably be oblivious to that when
you're hearing your favourite music the way it was
intended to be heard?
al onal

Technics

107/109 Whitby Rd, Slough, Berks. SL13DR. Tel : Slough 27516

TheSL1300Mk 11 Quartephase-locke,;I control Direct Drive turntable.4:299.95 (inc. VAT).Price correct attime orgoing topress.

Point-source Applied to sound-source, usually a
LS in which effective area from which sound is
radiated (or seems to be radiated) is very small.
Polarity Positive/negative (+ or —) terminals of
battery or power supply, or North/South of a
magnet. Sometimes refers to phase in circuits or
transducers.
Polar response Plotted shape ( polar diagram)
showing variation of microphone sensitivity, aerial
sensitivity or LS output in various directions.
Polarised Applied to capacitor or electrostatic
device, indicates permanent electrical charge or its
equivalent. Also refers to plane in which a radio
wave is polarised, i.e., vertical, horizontal or
spherical.
Pole- pieces End- pieces in magnetic system,
across which afield is applied or induced.
Port Opening or vent in bass reflex LS cabinet.
Positive Electrical polarity of a DC voltage
source ( battery or power supply) or of one point in
a circuit in relation to another. Point towards
which electrons flow; opposite of negative; an
electrical charge. Also applied to half-cycles on
appropriate side of ' zero' line in an AC waveform.
Pot Potentiometer.
Potential difference Difference in electrical
potential, or voltage, across acomponent or circuit
arising from current passing through it.
Potential divider Circuit or component(s) used to
divide an electrical potential or voltage, usually in
the manner of a potentiometer or its equivalent.
Potentiometer Resistor with movable tapping
point, or slider. Used for volume and tone controls.
Power Rate at which energy is converted or
dissipated. Measured in watts ( W).
Power amplifier Circuit unit designed to supply
audio power to a LS load. Driven by voltage or
current signal from preamplifier.
Power bandwidth See Half-power bandwidth.
Power gain Ratio of 0/P to I/P power in an
amplifier circuit. Differs from voltage gain by
taking impedances into account.
Power handling capacity Literally, the amount of
electrical AC power that a device or circuit is
capable of handling at AF. Maximum power 0/P
of amplifier; maximum power that can be safely fed
into LS.
Power pack Assembly of circuit components
comprising power supply in an audio or other
electronic system. Sometimes housed on separate
chassis.
Power response Variation with frequency of
maximum continuous wattage 0/P from a power
amplifier for stated nominal distortion. Represents
upper power boundary of system or variation of
overload point with frequency, and should not be
confused with normal low-power frequency
response.
Power supply That part of equipment circuitry
used to supply HT and LT, usually working from
mains supply via atransformer.
p- p Peak-to-peak.
p.p. Push-pull.
PPM Peak program meter.
Pramanik Type of pickup stylus in the elliptical
family, similar to Shibata.
Pre-amp Preamplifier.
Preamplifier Circuit unit designed to accept
signals from PU, microphone, tape- head, etc.,
applying any necessary equalisation and incorporating volume and tone controls. 0/P feeds power
amplifier(s).
Precedence effect See Haas effect.
Pre-distortion Modification of recorded waveforms on disc to compensate for tracing distortion
introduced by replay stylus with afinite tip radius.
Pre-echo Faint impression of oncoming loud
passage due to slight deformation of adjacent
groove on disc records.
Pre-emphasis Boosting of HF in recording or
broadcasting.
Preferred value Component value ( usually of
resistor or capacitor) conforming with agreed
standard scale of values.
Pre pre- amp See Head Amplifier.
Pre-recorded Generally applies to amagnetic tape
carrying a commercial recording; tape record as
opposed to blank tape.
Presence Quality of immediacy or vividness in
reproduced sound, obtained with close microphone techniques and/or aboost in upper-middle.
Pre-set control Control requiring adjustment to
suit particular conditions of use or to match
interconnected units. Usually positioned at rear of
units for screwdriver adjustment.

Pressing rumble On disc record, vertical undulations or ripples introduced by imperfect processing and producing LF rumbling noise during
replay.
Pressure Sound pressure level due to passing or
generated sound-waves.
Pressure-changes Alternating change of air
pressure at a given point, above and below
atmospheric pressure, due to passing soundwaves.
Pressure-pad Applies gentle force to hold moving
tape against heads in tape recorder.
Pressure unit Small moving-coil LS drive unit,
usually with dome of metal or plastic as its
diaphragm, designed for use at high acoustic
pressures in throat of a horn. Term sometimes
applied to similar units used as tweeters without
horns.
Primary I/P winding on atransformer.
Printed circuit Lay-out of circuit interconnections
as conducting lines ' printed' on a rigid board.
Components usually mounted on far side of
board, with terminating wires passing through to
be soldered to the ' circuit'.
Print-through Unwanted transfer of signal by
magnetic printing between adjacent tape layers.
Protection circuitry Designed to prevent overloading, overheating, thermal runaway, etc.,
commonly in power amplifier output stages.
Protection distortion Degradation of signal as
amplifier protection circuits operate on peaks.
Proton Fundamental positive electrical particle.
p.s.n. Power supply needed.
Psycho-acoustic Concerned with problems and
phenomena in the psychology of hearing.
PU Pickup.
Pulse code modulation Form of modulation in
which pulses are controlled by acode representing
successive values of the signal wave. Used by
BBC to convey audio signals between studios and
transmitters without loss of quality.
Pulse width modulation System of modulation
evolved for certain RF applications ( see also PCM).
Sometimes attempted experimentally in audio
amplifiers, transistors being used as switching
devices rather than for straight amplification.
Pumping Extreme type of breathing effect.
Push-pull Type of circuit (commonly power
amplifier output stage) in which balanced components work in phase opposition for greater
efficiency and lower distortion.
p.w. Playing weight.
PWM Pulse width modulation.

Q

Q-factor. Also symbol for electrical charge on a
capacitor.
Q-factor Selectivity of resonant device or circuit.
Also sometimes refers to directional factor In LS
polar response.
QP Quadruple play (tape thickness).
QS Quadraphonic stereo.
System of *matrix
quadraphony (Sansui).
Quadraphony Surround-sound system employing
four signals ( matrix or discrete), in which LSs are
usually located to left-right-front and left- rightrear of listening area.
Quadrature Situation when two AC signals of
equal frequency are involved in the same circuit
but are 90 degrees out of phase.
Quadrifilar Type of transformer with four windings
applied simultaneously to achieve maximum
coupling and minimum leakage inductance.
Quadruple play Magnetic recording tape one
quarter the thickness of standard play.
Quarter-section Type of filter circuit, commonly
used in LS crossovers.
Quarter-track See Four-track.
Quiescent current Static current in absence of
signal. In Class- B ampliers, usually initial current
drawn by 0/P valves or transistors.
Quietening Term sometimes used for receiver
facility which suppresses background noise when
tuning between stations. Not to be confused with
quieting.
Quieting Amount (in dB) by which level of background noise is reduced when radio tuner is fed
with RF signal of specified voltage. Not to be
confused with quietening.

R Symbol for resistance.
Radio Generally, system of communication
whereby information is transmitted and received

in the form of modulation on radio waves.
Radio frequency Strictly, can be any frequency
from lowest used for radio purposes (about
70 kHz) up to infra- red band. Term used in
practice to distinguish incoming radio signals
(RF) from other signals that might be met in
equipment.
Radiogram Combined record player and radio
receiver housed in console with loudspeaker(s).
Radio link Radio transmitter and receiver positioned for efficient conveyance of information
between two specific points.
Radio tuner Non-audio part of receiver up to and
including demodulator. Circuit unit containing
these functions on a separate chassis.
Radio wave Transmitted electromagnetic radiation at any frequency above about 70 kHz.
Rail Slang term for HT line.
Rake angle Angle that PU stylus shank makes to
record when viewed from the side. Not to be
confused with vertical tracking angle.
Random noise Signal generated in circuits by
molecular and other agitations, in tape replay by
random distribution of magnetic particles, etc.
Sounds like rushing or hissing noise when fed to
LS.
Rarefy To make less dense; opposite of compress.
A rarefaction is part of soundwave where pressure
is below that due to the atmosphere.
Ratio detector One type of discriminator circuit
used for detection in FM receiver.
r.c.f. Recommended crossover frequency.
Reactance Opposition to AC flow offered by
capacitance or inductance. Measured in ohms.
Also, analogous mechanical and acoustic reactance offered by stiffness or mass.
Rear suspension In moving-coil LS units, compliant support near apex of cone. Helps keep coil
central in magnetic air gap.
Receiver Tuner-amplifier or (in
old
usage)
complete radio ' set' with inbuilt LS.
Record changer See Auto-changer.
Recording characteristic Agreed frequency
response applied to commercial recordings,
whereby flat overall response is obtained by use of
appropriate inverse equalisation when replaying.
Recording lathe Mechanical part of disc cutting
mechanism comprising turntable and accurately
controlled horizontal carriage which moves
cutter- head across the disc.
Recording level indicator Device for registering
amplitude of signals fed to recording head in tape
recorder. Usually a meter and normally calibrated
so that particular deflection corresponds to
acceptable maximum tape modulation.
Record/Play Name
of tape- head
combining
record and replay functions. Label on tape
recorder function switch. Also used of overall
record/play performance of tape recorder.
Record player Simple unit for playing disc
records without undue attention to quality of
reproduction. Incorporates TT, PU, amplifier and
LS. Term sometimes also used instead of Player
unit in a hi-fi system.
Rectification Process of producing a direct
voltage or current ( DC) from an alternating supply
(AC).
Rectifier Type of diode designed specifically for
producing DC supply from AC source.
Reference diode Semi-conductor diode whose
characteristics tend to produce aconstant voltage
drop when used In appropriate circuits. This
voltage used for ' reference' by other circuit parts.
Reflector (aerial) Element in VHF aerial system
placed behind main dipole to improve sensitivity
in forward direction and reduce sensitivity to rear.
Reflex Type of LS cabinet with an outlet (vent or
port) permitting enclosed air to be tuned for a
coupled resonance effect with drive unit cone.
Results In improved efficiency at LF. Also known
as phase invertor.
Refraction Bending or change of direction of
sound, radio or light waves on passing into a
medium with different properties.
Regulated Usually applied to power supply in
which 0/P voltages are well ' regulated' against
changes in current consumption. A stabilised
supply.
Rejector Applied to circuit or filter which rejects
or attenuates a particular frequency or band of
frequencies.
Relay Electrically operated switch In which current
from one circuit energises an electromagnet to
open and/or close contacts in another circuit.
Relay station Sub-transmitter situated for relaying
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MAIN AGENTS FOR:
JVC, ARMSTRONG, GOODMANS, QUAD, KEF, ALTEC,
LENTEK, FONS, LINN SONDEK, AND MANY OTHERS
Three large floors with fully equipped demonstration lounge
Vast stocks of
tapes etc.
Al! servicing carried out by our own specialist engineers

As well as these three superb headphones, Sennheiser recently introduced anew closed ear headphone •
the HD 224X. This new model is already being used by many discerning audiophiles.
For ademonstration of any of these headphones, contact your local dealer today and join the family of
Sennheiser enthusiasts.
To learn more about the equipment. write for abrochure or consult your local Sennheiser dealer.
HAYDEN LABORATORIES LTD
Hayden House, Churchfield Road, Chalfont St. Peter,
Bucks, SL9 9EW Tel: Gerrards Cross 88447

radio programmes for optimum reception in a
limited area.
Remanence Measure of flux retained (by tape
coating) after removal of magnetising field.
Repeat spot In radio tuner, point at which difference between second harmonics of LO and of
nominal reception frequency equals the IF, giving
a spurious response. Effect should be well
suppressed.
Reservoir In rectifying circuits, capacitor connected immediately across diode's DC output
point. Acts as reservoir to maintatn DC voltage
between conducting peaks.
Resistance Non-reactive opposition to current
flow, measured in ohms ( f2). Also, mechanical
property (friction) and acoustical property (radiation resistance).
Resistive reflex Modification of reflex or phase
invertor type LS enclosure in which internal space
is filled with fluffy damping material to reduce
resonant effects.
Resistor Circuit component with specific resistance value.
Resonance Natural tendency of mechanical,
acoustical or electrical system to respond, vibrate,
oscillate or ' ring' at particular frequencies.
Response Normally refers to frequency response
if used without qualification.
Response curve Graphical representation of
frequency response, with frequency ( in Hz) on
horizontal logarithmic scale and signal level,
usually in dB, on vertical scale.
Restoring force Elastic force tending to return a
suspended object to its neutral position when
deflected against a compliance.
Reverb Reverberation or reverberation unit.
Reverberation Repetitive reflection of sound in an
enclosed space. Contributing to ambience.
Reverberation time Time taken for sound
intensity in an enclosed space to fall by 60 dB
from an initial steady state.
Reverberation unit Device used for processing
audio signals to add simulated reverberation.
Reverse bias Voltage applied to a semiconductor
junction to bias it in the ' reverse' or high resistance
direction.
RF Radio frequency.
RH Right-hand.
RIAA Record Industry Association of America
(commonly refers to disc replay characteristic).
Ribbon Electroacoustic transducer employing
thin ribbon of aluminium alloy suspended in
magnetic field. Used for some microphones and
HF speaker units.
Ringing Resonant reaction of device or circuit
when actuated by transient signal. Latter triggers
short-term local oscillation at frequency of selfresonance.
Ring- main Type of domestic AC mains wiring
system in which socket outlets, each rated at 13 A
maximum consumption, are connected in parallel
on a ' ring' running from and returning to a main
supply point fused at 30 A.
Ripple Residual alternating voltage ' sitting on top'
of nominal DC supply; one cause of hum in
amplifiers. Also, sometimes applied to small
surface undulations on disc records.
Rise-time Measure of one aspect of transient
response, i.e., finite time taken for an amplifier to
respond to an instantaneous voltage step.
RL Load resistance.
RMS Root mean square.
Roll- off Frequency at which a filter, equaliser or
tone control begins to attenuate. Rate of slope.
Root mean square Effective amplitude of an AC
voltage waveform; equal to DC voltage or current
that would produce same power dissipation in a
given load. Always less than peak amplitude
except with a square-wave.
Sine-wave AC
voltages usually RMS unless otherwise stated.
Term also applied to ' effective amplitude' of wow
and flutter on tape recorders and TTs.
RIP Record/Play.
r.p.m. Revolutions per minute.
r.t. Reverberation time.
Rumble Unwanted LF vibrations transmitted to
PU by turntable.
Run-in Applied to groove at beginning of side on
disc record. ' Runs in' to close-grooved section
carrying recording.
RV Variable resistor (also VR).

S

Second ( unit of time), or (sometimes) switch.

sle Short circuit.
Scope Abbreviation of oscilloscope.
Scrape flutter Flutter in tape recording caused by
longitudinal oscillation of tape due to ' scrape'
against guides, etc. Often in the 3-4 kHz region,
but lowered by 2 or 3 octaves when pre-recorded
tapes are dubbed at 4-to-1or 8-to-1speed ratio.
Screen Metallic shield or wrapping to provide
electrostatic screening between, within or around
circuits, components or cables. Sometimes also
refers to screen grid in valve.
Screen grid Second grid in a tetrode or pentode
valve. Acts as screen between grid and anode and
has positive voltage applied to boost current flow
and amplification factor.
Screened Protected from surrounding undesirable
electrostatic fields by metallic shield, sheath or
box. By use of special ferrous materials, screening
may also exclude magnetic fields.
Screened lead Signal-carrying cable with surrounding sheath of braided conductive material to
provide electrostatic screening of inner conductor.
Sec Second ( unit of time).
Secondary 0/P winding of transformer.
See-saw amplifier One name for anode-follower
circuit, in which I/P and 0/P signals ' see-saw'
about a virtual earth.
Selectivity Sharpness of tuning in mechanical,
acoustic or circuit devices. In radio receiver,
narrowness of frequency band accepted either
side of wanted station.
Self-powered Not requiring external HT and LT
supplies. Has own mains power circuit.
Semi-conductor Component such as transistor
or crystal diode dependent on semi-conducting
properties of certain junctions.
Sensitivity Measure of signal level needed at I/P
of tuner, amplifier or transducer to achieve stated
0/P. Lower the necessary I/P, higher the sensitivity.
Separation Degree to which left and right stereo
signals are isolated in PU, amplifier, etc. Measured
in dB. Also sometimes refers to instrumental
separation in terms of musical tone-colour.
Series Electrical connection in which devices or
components are placed 'end to end'. Any current
flowing thus has to pass through each element in
turn.
Service area Area normally covered by a radio or
TV transmitter, giving good received RF signal
level.
Servo-controlled Mechanical drive system employing self-correcting principles analogous to
NFB in amplifiers.
Sextuple play Magnetic recording tape one sixth
the thickness of standard play.
Shaped noise Specially selected and shaped
spectrum of white noise used for test purposes
Shell Commonly, PU head shell designed to carry
cartridge and usually detachable from arm.
SHF Super high frequency. Applies to some radio
links feeding audio signal to transmitters.
Shibata Type of PU stylus in elliptical family, but
with especially large radii of curvature at points of
contact as viewed along record groove, permitting
small radii of curvature as viewed from above
without generating excessive pressure. Helps
tracing of HF pilot-tone on CD-4 discs.
Short circuit Direct conducting path of negligible
resistance placed across two points in circuit or
device. Opposite of open circuit.
Short wave Radio band extending ( approximately)
from 4MHz to 25 MHz (75-11.5 m).
Shorted turn A turn of wire or other conductor,
possibly part of coil winding, which forms a
completely shorted electrical path.
Shunt Component or circuit connected across
another component or circuit. Situation in which
this parallel or ' shunting' action applies.
Sidebands Frequencies other than that of the pure
carrier wave necessarily added to RF carrier when
modulation is present.
Side-thrust Unwanted lateral force on PU arm.
SID Slewing induced distortion.
Signal Audio ' information' handled by equipment
as alternating voltages or currents, whether
directly as audio or as modulation on carrier.
Signal generator Piece of test equipment which
uses an internal oscillator to generate signals
at calibrated voltage levels over a range of frequencies.
Signal-to-noise ratio Ratio of desired or reference
signal voltage to unwanted random noise and
hum. Measured in dB.
Sine-wave Waveform of a pure single-frequency
tone.

Sinusoidal Having characteristics of a sine-wave.
Sit- point Voltage or current at which acomponent
or point in a circuit ' sits'.
Skating force Inward bias on PU arm caused by
groove/stylus friction and offset geometry.
Skt Socket.
Slewing induced distortion Distortion produced
when high-amplitude HF signals exceed slewingrate capacity of amplifier. See also TID.
Slewing-rate Rapidity with which amplifying
circuit responds to an applied signal; usually
refers to 0/P stages of power amplifi
working
at or near maximum signal level. Measured in
volts per microsecond ( VMS).
SLM Sound level meter.
Slope Steepness of sloping portion on frequency
response curve. Usually stated in decibels per
octave (dB/octave).
Smoothing Removal of alternating ' ripple' from
DC supply derived via rectifiers from AC.
Smoothing capacitor Component used in power
supply circuit for filtering away residual AC ripple,
thus ' smoothing' the DC supply.
SMPTE Society of Motion Picture and Television
Engineers ( U.S.A.).
S/N Signal-to-noise ratio.
Solid-state Circuit or component employing
transistors rather than valves.
Sone Unit of subjective loudness magnitude.
Takes alevel of 40 phons as equal to one sone, two
sones corresponding to twice the loudness, etc.
Sound-field The region of space occupied by
sounds radiating from a given source, or within
which a listener might hear sounds.
Sound pressure Measure of sound level in terms
of deviation from atmospheric pressure; given in
dynes per square centimetre ( ear). See Pressurechanges.
Sound- on-sound Dubbing from one track to
another while adding a fresh signal to atape.
Sound- stage Space between two LSs in a stereo
system across which subjective sound images are
spread, as on a ' stage'.
Sound-wave Sound as propagated through the
air in longitudinal wave motion.
Source impedance Effective impedance of a
circuit or device as ' seen' when looking back from
the next stage.
SP Standard play (tape thickness).
Spark discharge Flow of electric current through
air made possible by ionization of atoms due to
high voltage applied across a gap.
Speaker Abbreviation of loudspeaker.
Spectrogram Photographic record of frequency
response, usually taken from oscilloscope.
Spectrum Range of frequencies for a particular
purpose.
Speech-coil Coil in moving- coil LS.
s.p.I. Sound pressure level.
Splice Accurate join in length of magnetic tape.
Strictly diagonal, but term also applied to rightangled join.
Sporadic E Intermittent reflections of radio waves
due to periods of heavy ionization in E- layer of
ionosphere. Affects reception above 40 MHz.
SQ Stereo quadraphonic. System of matrix quadraphony ( CBS/Sony).
Square-wave AC waveform in which voltage or
current leaps instantaneously to peak value, stays
there for half the cyclic period, then falls (instantaneously) to reverse peak value, remaining there
for the next half cycle, completing period by
returning ( again instantaneously) to zero. Waveform very rich in harmonics, demands good
transient response for accurate reproduction.
Squegging Type of HF oscillation in which there
is a build-up to a high amplitude, then a sudden
period of quiescence followed by afurther burst of
oscillation, and so on.
SR Slewing-rate.
Stability Freedom from oscillation or tendency to
oscillate in an amplifier or other circuit; constancy
of voltage from a power supply despite variations
in cunent drain.
Stabilised power supply Power supply incorporating feedback circuitry to maintain constant
supply voltage despite variations in current
consumption.
Stage Part of electronic circuit that can be regarded as a functional entity. Valve or transistor
and its associated components, often providing
amplification.
Stamper See Matrix.
Standard play Magnetic recording tape having a
thickness of 2mil.
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The new Signet TIC7SU.
The way we compose it
assures asuperb performance

1

Unique integral stylus guard
protects highly sensitive
stylus assembly.

Gold plated terminal pint
resistant to corrosion.

.Miniaturized Shibata stylus
for unrivalled tracicing and
high frequency tracing.

Square shank stylus mounting
for ultra-positive tip alignment.

The smallest, lowest-mass
cantileverofany production
cartridge we know

Hand-assembled and
individually tuned by
our most skilled and
experienced technicians.

l

Audio-Technica's unique
Dual Magnet cantilever
system precisely imitates
original cutting head action.

A couple of years ago, we at Audio-Technica sat down and asked
ourselves the simplest of questions.
What would happen, we asked, if we gave our design laboratories
the task of creating the finest, most advanced series of cartridges of which
they were capable?
Cartridges conceived regardless of conventional technology,
regardless of mass manufacturing techniques-in short, regardless of cost?
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Today, we have the answer to that question.
And announce the Audio-Technica laboratory-assembled Signet
series.
To claim that these three exclusive cartridges are going to cause abit
of astir would be an understatement.
That they represent probably the most significant recent advance in
cartridge technology would be nearer the truth.
Of course, we didn't get there standing on our heads.
From the outset, the development of the Signet project demanded
that we re-assess the very fundementals of modern day sound transcription.
So much of our time was spent
Signet TK7 SU: Performance Data
just testing, testing, testing.
5 - 45,000 Hz
Frequency Response
For instance, we examined
Tracking Force
V4- 1v, grams
0.75 dB
Channel Balance
actual disc groove geometry with
(1 KHz) 30 dB minimum
Channel Separation
(10 KHz) 23 dB
apowerful new tool, the electron
2.7 mV
Output at 5cm/sec
microscope. And re-designed our
Nude square- shank
Stylus Tip
miniaturized Shibata
stylus to fit.
Cartridge Weight
6.8 grams
We conducted endless corn
parative listening tests, both
objective and subjective, involving every major brand of advanced cartridge
(And ended up with some very flattering figures.)
We even researched into exotic new materials for stylus and
cantilever construction. Materials such as beryllium, titanium and carbon
fibre, which we now employ in many of the Signet design options.
We could go on. (At the time, of course, we did.)
But we're content to let the figures speak for themselves.
Take the astounding performance data for the Signet TK7 SU, for
instance.
You remember that tired old phrase, estate of the art'?
We think you'll agree we've just given it anew life.
Note: The stated standards for all Signet phono cartridges are minimums.
Typical.units will exceed these figures as adirect result of the high degree of hand
assembly and individual tuning procedures utilized throughout production.

TM

If you'd like to read more about the design
and development of the Signet series of cartridges, contact
your nearest Signet dealer or write for afree brochure to:
Shriro House, The Ridgeway, IVER, Bucks.

by audio technica.

...you'll hear more from us.
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Standing-wave Resonant effect in an enclosed
space whereby at particular frequencies a fixed
pattern of sound intensity is created due to
coincident phases of reflected sounds.
Static Normally refers to electrostatic charges,
often generated by rubbing motions on objects
made from insulating materials—such as gramophone records.
Steady-state Condition of circuit or device as
measured when a steady, continuous signal is
present. Steady-state response of LS is taken with
pure sine-wave of constant amplitude, and may
differ from effective response under transient,
music conditions.
Steep-cut Applied to filter which attenuates very
rapidly above or below its cut-off frequency.
Stereo Stereophony or stereophonic.
Stereogram One-piece radiogram employing two
channels for nominal stereo reproduction, with
LSs mounted at cabinet extremities.
Stereophony System
of two-channel
sound
recording and reproduction carrying information
about spatial disposition of sound sources.
Stiffness Opposition to motion due to rigidity of
moving parts. Reciprocal of compliance.
Strain-gauge Device for measuring mechanical
stress or displacement.
Straight through amplifier Facility provided on
some tape recorders whereby internal amplifier
circuits may be switched for use as complete
preamplifier and power amplifier combination in
conjunction with external signal sources and LSs.
Strobe Stroboscope.
Stroboscope Pattern of dots or bands which
appears stationary when moving at certain velocity
if illuminated by AC lighting at a particular frequency. Used on TT to indicate correct rotational
speed with light from 50 Hz or 60 Hz mains.
Stylus In PU cartridge, specially shaped piece of
hard material ( usually sapphire or diamond) used
to trace record groove.
Stylus arm (or bar) Cantilever carrying PU stylus.
Sub-carrier In stereo radio, a38 kHz carrier which
is AM modulated with the stereo difference signal
(L— R) and then suppressed before resulting
modulation side-bands are added to sum signal
(L+R) and a19 kHz pilot-tone to form acomposite
multiplex signal for normal FM of VHF carrier.
Subjective Mental, internal, existing as consciousness, sensations, feelings, etc. May correlate with
external stimuli but cannot be measured in any
physical sense. Opposite of objective.
Sub-octave Point in frequency scale one octave
below that under consideration.
Sub-sonic Below bottom frequency limit of human
hearing or below the speed of sound.
Sub-woofer Bass LS added to existing system
to extend LF response, or as part of common bass
arrangement.
Sum-and- difference Two types of signal derived
from normal pair of stereo signals, one comprising
sum of left and right and other the difference. On
disc records these two quantities represented by
lateral and vertical modulation components
respectively. Term sometimes applied to type of
moving-iron PU responding to these parameters.
Superhet Superheterodyne or, strictly, supersonic heterodyne, meaning production of beat tone
at supersonic frequency. Applies to usual type of
radio receiver in which RF input, of whatever
frequency, is converted by a heterodyne or ' beating' process to fixed IF for ease of amplification.
Superimpose Recording one signal over another
on tape without erasing the original.
Supersonic Above upper frequency limit of
human hearing or above the speed of sound.
Suppressor grid Third grid in pentode valve.
Suppresses re-emmission from anode to screen.
Surround See Cone surround.
Surround-sound General term for all types of
recording and/or reproducing system which
surround listener with sound coming from more
than two LSs, whether or not program signals
have been processed for this purpose.
SW Short wave.
Sw Switch,
SWG Standard wire gauge.
Swinger Disc record with ' centre' hole positioned
eccentrically in relation to groove spiral, causing
PU to oscillate laterally as disc rotates.
Switch Device for making or breaking contact
between electrical circuits, or for selecting
various functions.
Synchronous motor Type of AC electric motor
in which speed is related directly to frequency of
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power supply ( hence synchronism) and remains
thus up to full mechanical load.

T Tesla.
Tag strip Length of insulating material such as
Paxolin fitted with row of pressed-on soldering
tags. Used for mounting components or terminating leads with soldered joints.
Take-up spool Reel on a tape recorder to which
tape is fed during recording or replay. Right-hand
spool on conventional machine.
Tandem Connected one after the other.
Tape deck Tape recorder without power amplifiers
or LSs, intended for use with external amplifiers as
part of hi-fi component system. Recording circuitry
and tape-head replay pre-amplifier stages normally
included. Term tape deck at one time referred to
tape transport system only.
Tape-head Component scanned by tape for
recording or replay. Applies magnetising field
when recording and produces electrical 0/P when
replaying.
Tape hiss Noise signal produced by tiny random
agglomerations of magnetic particles in tape
coating.
Tape recorder Device for recording and replaying
audio signals via medium of magnetic tape.
Incorporates tape transport mechanism, necessary
electronic circuitry, amplifier, and internal LS.
Tape transport That part of tape recorder's
mechanism concerned with transporting tape
from spool to spool, at constant velocity and with
proper control, past tape-heads. Includes heads,
motors, guides, drive pulleys, linkage, etc., often
mounted on rigid deck plate.
Tape unit Obsolete name for tape deck.
TC Tone control.
Tenor Part of audio spectrum extending approximately from 150 Hz to 500 Hz. In musical notation,
tenor clef covers D, to E (146.83-329.63 Hz).
Terminal board Strip or block of insulating
material fitted with screw-terminals. Suitable for
mounting components or terminating leads when
soldering not appropriate.
Tesla Unit of magnetic flux density ( in mks system). One tesla equals one weber per square
metre.
Test-tape Magnetic
tape
recording
carrying
special tones or other material such as selected
bands of white noise. Used for measuring replay
frequency response, wow and flutter, etc., of tape
recorders.
Tetrode Valve with four electrodes plus beaming
plates: cathode, control grid, screen grid, beam
plates, anode.
THD Total harmonic distortion.
Thermal agitation Continuous random movement
of electrons in a conductor; increases with rising
temperature.
Thermal runaway Situation where heat generated
in a component causes lowering of resistance,
which permits greater current flow, causing more
heat, etc., until circuit ' runs away'.
Thermionic Applies to emission of electrons from
a substance when heated. Cathode in vacuum
tube or valve is thermionic, hence thermionic valve.
Thermistor Resistor having a high + or —
temperature coefficient of resistance. Used for
stabilising and protecting circuits.
Thou' Thousandth of an inch (also mil).
Threshold of hearing Lowest perceptible level of
sound intensity as measured in otherwise silent
surroundings. Varies with frequency, but for young
people (by statistical sample) corresponds to sound
pressure of 0.0002 dyne/cm at around 2kHz.
Threshold of pain Level of sound intensity at
which sensation becomes painful. Usually in the
region of 120-130 dB above lower threshold.
Throat Small end of horn, usually coupled to LS
drive unit.
TID Transient intermodulation distortion.
TIM Transient intermodulation.
Timbre See Tone-colour.
Time base Circuits used in oscilloscope to
produce steady, repetitive horizontal sweep of
electron beam. Resulting ' base' line represents
time element in visual signal displays.
Time-constant Product of resistance and capacitance in an R/C circuit. Used to specify response
curve shapes achievable by such circuitry. Given
in microseconds ( mS).
Time delay compensated Applied to LS in
which drive units are arranged in stepped fashion

to compensate for delays arising from differing
cone depths.
TLS Transmission line loudspeaker.
Tip mass Effective inertia at tip of PU stylus as
seen by record groove at HF. Given in milligrams
(mgm).
Tonal Quality of audio signal or musical sounds
in relation to balance between bass, middle and
treble.
Tone-arm Name for PU arm derived from acoustical days when sound actually travelled along the
arm.
Tone burst Usually, controlled burst of sine-wave
or other known tone, used for test purposes.
Tone- colour Characteristic tonal quality of
musical instrument.
Tone control Potentiometer or switch in preamplifier used to adjust tonal balance of audiosignal. Simplest type merely attenuates treble,
while sophisticated circuits have range of boost
and cut for bass and treble.
Top Treble.
Top-cut Reduction of treble or HF.
Topping PU
stylus
reaching ' shoulders' or
top edges of record groove due to larger than
optimum tip radius as viewed along groove.
Torque Turning force or moment.
Torque constants Angular counterparts of mass,
stiffness and resistance, defined as the torque
produced per unit angular acceleration, displacement and velocity respectively.
Torsion Twisting
movement and
associated
forces.
TP Triple play (tape thickness).
t.p.i. Tape position indicator.
Tr Transistor.
Tracing Accuracy with which PU stylus tip
follows geometry of recorded modulations. ( Not
to be confused with tracking).
Tracing distortion Inability of PU stylus to follow
recorded modulations due to finite tip radius.
Track Recorded path along length of magnetic
tape. Also, sometimes used for a recorded band
on disc or as averb in connection with PU tracking.
Trackability Ease with which PU cartridge will
track recorded material of high amplitude and
velocity. Ability to track such passages at low
playing weight indicates high trackability—i.e.,
low mechanical impedance at stylus tip.
Tracking Accuracy with which PU stylus follows
dynamics of recorded modulations. ( Not to be
confused with tracing). Also, correlation between
tuning of LO and RF stages in superhet radio.
Tracking distortion Inability of PU stylus to follow
recorded modulations due to high mechanical
impedance or low playing weight.
Tracking
error Angular
difference
between
centre- line of PU cartridge and line drawn at
right-angles to record radius at point of stylus
contact; this is lateral tracking error. Vertical
tracking error applies to stereo PUs only and is the
angular difference between path taken by stylus
when deflected upwards and the effective recorded
'vertical' component on stereo records, latter
standardised at 15 degrees forward from true
vertical. Tracking error also applied to ganged
controls in stereo amplifier, indicating degree of
left-right difference over astated range of control,
and also to incorrect frequency relations between
LO and nominal dial setting on radio tuner.
Tracking force Downward force applied at
PU stylus to ensure proper tracking of groove
modulations.
Tracking weight See Tracking force.
Transcription Strictly, process of copying or
re-recording. Word commonly applied to better
quality electro-mechanical devices—particularly
TTs—implying professional standard of performance.
Transducer Device for converting from one form
of energy to another; i.e., LS converts from
electrical to acoustic.
Transfer characteristic Overall UP-to-0/P amplitude response. Ideally a straight line.
Transformer Arrangement
of
magnetically
coupled windings, usually on ferro magnetic core.
Voltage proportional to turns ratio (between
primary and secondary), impedance to square of
turns ratio.
Transient Sudden change of state. Sharp wavefront of percussive sound, plucked string, etc.
Transient intermodulation distortion Momentary distortion in amplifier when I/P stages respond
to HF signal components which fail to actuate
NFB due to high overall transit time, or to finite

slewing-rate in 0/P stages.
Transient response Behaviour of amplifier or
transducer when fed with transient signals.
Transients tend to excite resonances, which
indicate poor performance.
Transistor Semi-conductor device with three
or more elements, having current amplifying
properties. Also, popular name for small radio
using transistors.
Transistor sound Characteristic sound quality
attributed to some power amplifiers employing
transistor circuitry.
Transistorised Electronic circuit employing transistors rather than valves.
Transistor volt meter Voltage measuring instrument employing transistor circuitry.
Transit time Time taken for signal to move
through a circuit system.
Transmission line Strictly, acoaxial cable used to
convey RF signals, but commonly acircuit arrangement with distributed reactance to simulate such a
line. Some LS enclosures of damped labyrinth
type simulate this acoustically.
Treble HF end of audio spectrum, above 2-3 kHz.
In musical notation, bottom line on the treble clef
is E (329.63 Hz).
Tremolo Rapid iteration of a note, or variation of
amplitude. Not to be confused with vibrato.
TRF Tuned radio frequency ( simple non-superhet
receiver).
Trimmer Small adjustable capacitor, usually
pre-set to 'trim' RF circuits.
Triode Valve with three electrodes: cathode,
control grid, anode.
Triple play Magnetic recording tape one third the
thickness of standard play.
Troposphere Region
of
Earth's
atmosphere
beneath ionosphere, reaching to an altitude of
approx. five miles.
TT Turntable.
Tube See Valve.
Tuned Adjusted to resonate, respond or reject at
a particular frequency.
Tuner See Radio tuner.
Tuner-amplifier Circuit unit combining functions
of radio tuner, preamplifier and power amplifier.
Tuning Process of adjusting a resonant device or
circuit to react at a particular frequency. In
receiver or tuner, adjusting to respond to wanted
transmission.
Tuning indicator Meter or electronic device used
to indicate accuracy of tuning in a receiver.
Tuning meter See Tuning indicator.
Turnover Frequency at which audio system
undergoes change In mode of operation, or
response curve changes its shape or slope.
Turntable Accurate circular platter with central
bearing together with associated driving mechanism, for rotation of gramophone records.
TVM Transistor volt meter.
Tweeter LS unit for use at HF only.
Twin-feeder Type of flat twin insulated cable in
which two conductors are spaced to give particular
RF Impedance value for coupling aerials to tuners.
Twin-track See Two-track.
Two-track Tape recorder designed to record two
tracks on magnetic tape. Tape recorded in this
fashion.

UD-4 Universal discrete four-channel. System of
combined matrix and discrete quadraphony
(Nippon Columbia). In this, matrix encoded
signals may be reproduced in the manner of SQ,
QS, etc., while an HF carrier conveys extra
directional information as in CD-4.
UHF Ultra- high frequency.
U/L Ultra- linear.
Ultra- linear Type of push-pull 0/P stage in valve
power amplifier employing transformer primary
tappings for valve screen grids.
Ultrasonic Mechanical vibrations or waves at
frequencies above upper limit of human hearing.
Unbalanced ( line or circuit) System of connections in which one side of circuit is earthed.
Signals conveyed by coaxial cable or other
screened lead.
Unilinear Comprising a single line. A musical
waveform, no matter how complex or however
many instruments may be playing together, is
essentially a single undulating line of sound
pressure.
Unipivot Pivoting system in which all rotation is
about asingle point. Used in some PU arms.

Upper- middle Frequency band around 2-5 kHz.
Emphasis in this region adds vividness or
'presence' to reproduced music.

V
V Volt (also symbol for valve on circuits).
VA Volt-ampere.
Valve Vacuum tube device used for amplifying or
rectifying. Has internal heater and may be adiode,
triode, tetrode, pentode, etc.
Valve voltmeter Voltage measuring instrument
employing valve circuitry.
Variable reluctance Magnetictransducer principle
used in some PUs. A species of moving-iron
transducer.
Varicap Variable capacity diode, used for voltagecontrolled tuning in radio.
Varigroove System of variable groove spacing on
microgroove records in accordance with musical
dynamics.
Permits accommodation of more
recording time per radial inch of disc.
Variomatrix Logic enhancement system employed
by Sansui for both quadraphonic and stereo
signals.
VCA Voltage controlled amplifier.
%I ce Voltage between collector and emitter of a
transistor.
v.e.i. Voice-coil impedance (of LS).
VCO Voltage controlled oscillator.
Velocity Rate of change. Often applied to stylus
motion generated by record groove, i.e., recorded
velocity. Also linear velocity of record groove or
tape.
Velocity pickup PU with 0/P voltage proportional
to rate of alternating stylus motion—hence
velocity.
Usually employs magnetic type of
transducer. Must be used with equalisation for
recording characteristic.
Vent Opening or port in bass reflex LS cabinet;
hence vented enclosure.
Vernier System of sliding scales in which markings
on one scale may be used to read fractional
markings on another.
Vertical tracking angle In stereo PU cartridge,
'vertical' stylus motion path in relation to true
vertical; should be 15 degrees forward. Not to be
confused with stylus rake angle.
V-FET Vertical FET. Type of FET with arrangement of semiconductor layers permitting its use
in amplifier power 0/P stages.
VHF Very high frequency (see Band II).
Vibration-curve Visual display of vibration or
sound covering many cycles.
Vibrato Rapid undulation of pitch. Not be be
confused with tremolo.
Virgin tape Untouched magnetic recording tape
straight from manufacturer.
Virtual earth Point in circuit at zero AC voltage
with respect to earth, and sometimes at zero
apparent impedance for signal purposes.
Viscosity Resistance to flow in liquid due to
intermolecular attraction—stickiness.
Voice-coil Coil in moving-coil LS.
Vol Volume.
Volt Unit of electrical force or potential difference
(V).
Voltage Magnitude of electrical pressure or
potential. Number of volts ( V).
Voltage controlled amplifier Amplifier with gain
controllable by an applied voltage.
Voltage controlled oscillator Oscillator circuit
in which frequency may be varied by a controlling
voltage.
Volt-ampere Product of voltage and current.
Used when phase-angle prevents simple wattage
calculation (VA).
Voltmeter Instrument for measuring EMF in volts.
Volume control Potentiometer used to adjust
level of signal fed to power amplifier section of
audio system, thus controlling electrical power
delivered to LS and consequently the sound
volume.
Volume unit Type of audio signal level meter
which does not respond accurately to short-term
transient peaks. Useful for monitoiing program
material with limited dynamics.
VR Variable resistor (also RV).
VSWR Voltage standing-wave ratio. Indicates
magnitude of electrical reflections within cable
system ( usually at a particular frequency) arising
from terminal mismatch.
VTVM Valve or transistor voltmeter.
VU Volume unit.
VVM Valve voltmeter.

W and F Wow and flutter.
W Watt.
Warp Applied to disc record, refers to irregular
departure from flatness causing PU to rise and fall
as disc rotates. Very rapid undulations sometimes
referred to as ripples.
Watt Unit of electrical power (W). Product of
voltage ( V) and current in amps ( A) in a resistive
circuit.
Wave Mode of energy propagation involving, at a
given point, a succession of ups and downs in
surface level (water), pressure ( sound) and
intensity of field ( radio).
Waveband Band of frequencies or wavelength for
a particular purpose, usually radio, i.e. LW,
MW, SW, VHF, etc.
Waveform Shape obtained when signal is displayed graphically as a plot of amplitude against
time.
Waveform compensation See Pre-distortion.
Wavefront Leading edge or surface of sound (or
other) wave. Applicable also to continuous
succession of fresh wavefronts generated in
music with every minor change of sound quality.
Wavelength Linear distance between points of
equal phase in propagated wave.
Distance
traversed during one cycle of oscillation.
Wave motion Mode of energy propagation in
which medium undergoes asequence of pressures,
tensions or movements corresponding to frequency or waveform of passing ' information'.
Weber Unit of magnetic flux ( in mks system).
Weighted Applied to noise- level figure or S/N
ratio which takes account of ear's decreasing
acuity at LF. A figure so adjusted will be noticeably
better if hum or other LF noise plays disproportionately large part in the total.
White noise Random noise covering all audible
frequencies without any particular coloration or
emphasis—has equal energy per cycle of bandwidth.
Williamson circuit Valved power amplifier circuit
first described in 1947 by D. T. N. Williamson (in
Wireless World). Sometimes also refers to circuits
by Reginald Williamson published in HiFi News.
Wirewound Type of resistor, potentiometer or
other component in which resistance is achieved
by awinding of wire on aformer.
Wkg Working. Usually applies to working voltage
of component.
Wobble Collective term for wow and flutter.
Woofer LS unit for use at LF only.
Wow Waver of pitch caused by spurious fluctuations of speed in recording medium at rates
below about 10 Hz.
W.W. Wirewound.

XYZ
X Symbol for reactance.
Xtal Crystal.
Z Symbol for impedance.
Zener diode Type of silicon diode with constant
voltage drop over wide range of reverse current.
Used for voltage stabilising or as a voltage
reference level device.
Zenith-GE Applied to multiplex stereo radio
system combining major features proposed by
these two companies ( U.S.A.), now generally
adopted throughout the world.

MISCELLANEOUS
« Ratio of collector and emitter currents in transistor.
a Current gain in transistor.
A Symbol for wavelength.
er Micron.
MA Microampere.
,Bar Microbar.
F Microfarad.
MH Microhenry.
p.S Microsecond (also ;Sec).
MV Microvolt.
mV/m Microvolts per meter. Refers to fieldstrength of radio wave in terms of voltage induced
in one meter of conductor.
µW Microwatt.
MMF Micro-microfarad (equals pF).
p Common symbol in acoustics for density of air.
.1) Symbol for phase difference.
LI Ohm.
> Symbol meaning ' greater than'.
< Symbol meaning ' less than'.
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ADVERTISEMENT

Mail Order Protection Scheme
(Limited Liability)
If you order from mail order advertisers in this magazine and pay by
post in advance of delivery, this publication (
Hi-Fi News) will consider
you for compensation if the advertisers should become insolvent or
bankrupt, provided:

2000E

1. You have not received the goods or had your money returned; and

An inexpensive cartridge with a
good specification.

2. You write to the publisher of this publication (
Hi-Fi News)
explaining the position not earlier than 28 days from the
day you sent your order and not later than 2 months from
that day.

Frequency response range: 20Hz —
20kHz
3dBs.
Tracking force range: I — 2+ gms.
Price: £ 12.26 including V.A.T.

Please do not wait until the last moment to inform us. When you write,
we will tell you how to make your claim and what evidence of payment is
required.

2000E-1
Our popular cartridge suitable for
use with a wide variety of turntables.
Frequency response range: 20Hz —
20kHz
3d Bs.
Tracking force range: I — 2 gms.

We guarantee to meet claims from readers made in accordance with
the above procedure as soon as possible after the advertiser has been
declared bankrupt or insolvent up to alimit of £2,650 per annum for any
one advertiser so affected and up to £7,950 per annum in respect of all
insolvent advertisers. Claims may be paid for higher amounts, or when
the above procedure has not been complied with, at the discretion of
this publication (
Hi-Fi News); but we do not guarantee to do so in
view of the need to set some limit to this commitment and to learn
quickly of readers' difficulties.

Price: £ 17.43 including V.A.T.
This guarantee covers only advance payments sent in direct response
to an advertisement in this magazine ( not, for example, payments made
in response to catalogues etc., received as a result of answering such
advertisements). Classified advertisements are excluded.

2000E-111
Our best seller — already the
subject of many good revues.
Frequency response range: 20Hz —
20kHz ± 2dBs.
Tracking force range: — If gms.

JVC. TECHNICS
SONY • YMVIAHA•AIWA

Price: £21.60 including V.A.T.

2000Z
The top of the range of our stereo
cartridges.
Frequency response range: 20Hz —
20kHz • IdB.
Tracking force range: î — I+ gms.
Price: £67.50 including V.A.T.

All equipment is priced as competitively as possible and ( apart from styli) is
GUARANTEED FOR THREE YEARS. We will make all necessary H.P.
and personal loan arrangements and we look forward to seeing
you soon.

4000D-1
This model is suitable for four
channel systems including CD-4
and is compatible with stereo
systems.

eeee
personal loans available to ceders only. Postal enquiries will not
be answered unless accompanied by astamped addressed envelope.

Frequency response range: I5Hz —
45 kHz 7 3dBs.
Tracking force range: I — I t
, gms.

MUJOI1 TUT! Tellil

Price: £ 33. I8 including V.A.T.

\

6 Cornhill, Chelmsford 0245 57593
38 North Street, Romford 0708 26840

For further details of specification, please contact your local dealer
or send the cut-out coupon f
or a f
ree copy of the brochure.

ss.).
/

Suggested selling prices are quoted and include VAT at the rate applicable
at the time of going to press.
2..., ..... ......
1•••

Revox.
Quad.
Sansui.
Nakamichi.
Monitor Audio.
REF.
Earn.
Ortofon.
ADC.
Foos.

Please send me afree copy of How to get the most out of your records.
Name
Address

HAYDEN LABORATORIES LTD
Hayden House, Churchlleld Road, Chalfont St. Peter,
Bucks, SL9 9EW Tel: Gerrards Cross 88447
m•
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At Rush Hi Fi Centres we stock exceptional equipment and we do our
best to provide exceptional service. The majority of our customers
return to us time after time, usually to upgrade their systems but
often simply for advice. They know we have years of experience and
our expertise is always freely available. Full comparator
demonstration facilities and spacious showrooms make listening and
buying at Rush Hi Fi Centres rewarding and comfortable.

mftm

Code HFN67 7 /
••
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Linn Sondek.
"MAC.
fannoy.
Celestino.
SME.
Marantz.
& W.
Lux.
ARC.
Ultimo.

v q UN

u53J

!

U

ED)

Paul Messenger* summarises
ayears listening to equipment
of many types and prices

URING 1976/77 Ihave prepared a monthly
Ddiary
of mini- reviews without measure-

ments, published under the title Subjective
Sounds. The intention was to attempt a
look at a rather wider range and number
of products than we had space to cover in
the regular magazine review pages, even
though this could mean treating them
somewhat superficially. However, it
quickly became apparent that subjective
evaluations could in some instances be
more meaningful than objective measurements, even though Iconcede that there
are yawning pitfalls for the unwary.
The whole process has been very
educative. It has caused some changes of
attitude and appreciation, and has helped
me acquire a better sense of perspective.
The hardest thing to come to terms with
has been the actual determination of one's
parameters. Ultimately Isuppose a product
is designed to give user satisfaction. This,
however, is a very personal thing: one
man's stocking tops is another man's
steam engines; one man's satin chrome is
another's musical sensitivity. So at some
point one has to admit one's own (hi-fi)
prejudices and let them form the basis of
subjective judgement.
My hi-fi, and in particular my record
collection, enables me to enjoy musical
performances from Reggae to Rostropovich
without all the aggravation of going to a
concert and suffering the various privations
which that often involves.
Certainly the hi-fi is no real substitute,
but the lack of realism and visual stimuli,
of sense of occasion and expectation, are
somewhat balanced by the extra relaxation,
comfort, control and ideal location that one
can enjoy at home. Creating a concert hall
illusion in the lounge is obviously not on, if
for no other reason than the problem of
imposing one set of acoustics on another;
yet an illusion of the recording acoustic
can be very satisfying. More important to
me is the transmission of the inner detail
of the performance— not so much knowing
that an instrument is playing, but realising
how it is being played and to what purpose.
Ironically, the components that give me the
greatest satisfaction also prove frustrating
in the end by making me more aware of

the unrealised potential!
Over the past year my reference system
has changed quite dramatically to the
point where Iam now reasonably satisfied
(and somewhat frustrated). Iam currently
(August 1977) using a Linn Sondek LP12
turntable (with felt mat), Grace 707 pickup
arm, Supex SD900 Super cartridge, Naim
NAC 12S pre-amp, Naim NAP160 and
Radford STA 25/III power amps—according
to the mood, weather and what- have- you—
and double ( stacked) Quad electrostatic
speakers connected in parallel on Audio-T
stands. There are a number of things I
could do which might improve it marginally,
but at the moment Ican't be bothered and
prefer to relax and enjoy the music! The
two power amps sound different, but each
possesses qualities Ifind appealing: the
Naim has a very precise sound with tight
bass but slightly hard treble; the Radford
gives instruments a sense of space around
them that many valve amps do,and has a
very smooth treble—but, Ifeel, slightly
soggy bass.
However, this system must be regarded
as slightly unrealistic, costing some £1500
at new prices, so Iam evolving acheaper
alternative. ' Evolving' is very much the
word, as Iam continually trying alternative
components in order to achieve the best
cost- compromise. The presently revised
system comprises the Rega Planar 2turntable/arm, Decca London cartridge, Nytech
CTA 252 receiver and Spendor BC1
speakers. This combination works well
together, as the weaknesses and characteristics of the different components seem
to help each other along. Iunderstand that
the Decca is even better served by the
Hadcock arm, but Ihave not yet had a
chance to try this combination. Also I
am currently investigating some loudspeakers in the £
150—esao region and
cheaper moving- magnet cartridges like the
new ADCs, as Ifeel sure it is possible to
produce avery acceptable system for about
£400. At the time of writing the future
availability of Nytech equipment is in some
doubt, but Iwill use it for now.
However, Ihave also examined a large
number of other components, and will now
attempt a résumé of some of these, starting

at the cartridge end and leaving the long
list of loudspeakers till last.
Goldring's 900SE cartridge had considerable potential at a modest price, but was
subject to sample variability and was rather
load- sensitive. It seems likely that this
model will be available with greater stability
as Goldring re-emerges from trouble.
But most of my listening this last year has
been done with moving-coil models, and I
must admit that Istill prefer the sound
quality it is possible to get from such
cartridges (with relatively high tracking
weights) to that provided by the lighter
tracking types.
The first m- ccartridge that Iused consistently was the Onlife 20B, which has a
slightly bright but very smooth sound.
Tracking performance is adequate and
detailing very good indeed. The cantilever
is rather vulnerable, being very exposed
and made from ' non- reflective' beryllium.
Ialso had the opportunity to try the much
cheaper model 10A, which loses some
smoothness in the treble but retains most
of the other good points of these cartridges.
All the Onlife models to date are designed
for direct connection to a normal amplifier
magnetic input, but may benefit from careful
impedance matching.
A similarly high output m- ccartridge was
the Satin M18E, but Ifound this rather
lifeless, and it is very expensive; however,
it does have a ' user- replaceable' stylus
assembly and an ultra- smooth sound.
The two cartridges which most impressed
me were the 15-year- old Ortofon SPU GT/E
and the Supex SD900 Super. Both seemed
to give a more realistic translation of the
dynamics of the music, making it sound
more ' alive'. The SPU GT/E is difficult to
use due to its weight of 25gm (without
headshell), and is obviously not entirely a
practical proposition today; but it was
sobering to note how good this old
cartridge was. Indeed, the third cartridge I
have found with a similar ' dynamism' is the
Decca London, which is not much different
from the earlier Decca cartridges of similar
age to the Ortofon. Many enthusiasts
still swear by their Decca Mk Ils, probably
with good reason.
The characteristic common to all these

•Deputy Editor HFNIRR
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LONDON
481 Oxford Street, Wl. 01-493 8641
10 Tottenham Ct. Rd., Wl. 01-637 2232
42 Tottenham Ct. Rd., Wl. 01-636 0845
257 Tottenham Ct. Rd., Wl. 01-580 0670
311 Edgware Road, W2. 01-262 0387
346 Edgware Road, W2: 01-723 4453
382 Edgware Road, W2. 01-723 4194
152 Fleet Street, EC4. 01-353 2833
LEWISHAM
29 Riverdale, Lewisham Ctr. 01-318 2297
BRENT CROSS
Brent Cross Shopping Centre
Hendon Way, NW4 3FB. 01-202 0977
BIRMINGHAM
116 Corporation Street. 236 3503
BRISTOL
16-18-20 Penn Street. 20421
CHATHAM
8 Pentagon Centre. 407104
COLCHESTER
13 Trinity Square. 0206 62636
CROYDON
1046 Whitgift Centre. 01-681 3027
DARTFORD
39 Arndale Centre. 73481
KINGSTON
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LEICESTER
45 Market Place. 537678
MANCHESTER
61 Arndale Centre. 061-834 4381/3
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78 Abington Street. 35753
NOTTINGHAM
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READING
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RICHMOND
32 Hill Street. 01-948 1441
ROM FORD
86 South Street. 20218
SLOUGH
65 Queensmere Centre. 24401
SOUTHEND
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SWINDON
12 Brunel Plaza. 33750
TUNBRIDGE WELLS
53/57 Camden Road. 23242
WOLVERHAMPTON
30 Wulf rum Way. 23384
WATFORD
Charter Place. 47488
SCOTLAND
KILMARNOCK
133 King Street. 69172
AYR
53 High Street. 28480
GLASGOW
22-24 West Nile Street. 041-226 3349
Also at
SHEFFIELD and
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is their high tracking weights, the Supex
being the lowest at 2.5gm, which makes
one wonder a little about the ultra- light
tracking weights claimed for many modern
conventional cartridges. Amongst the
finest moving- magnet cartridges Ihave
encountered have been the new ADC Mk
Ills and ZLM. The ZLM particularly is quite
exceptional in its class, but Istill prefer
the sound Ihear from the Supex and Decca.
Iused three separate pickup arms during
the year, Mayware, Grace 707 and Onlife
Dynavector; there were faults in assembly
and quality control in one sample of each.
The Mayware Formula 4arm showed
some problems with moving- coil cartridges,
but it was a good match for high-compliance
moving- magnet types. It is a heavily damped
unipivot and can obviously perform well
under the right circumstances, but would
benefit from better quality control. A
modified version has since appeared with
athicker headshell which may reduce any
possibility of incompatibility with movingcoil cartridges.
The Onlife Dynavector arm was very
nice to use, although extremely expensive,
and Ifelt it was rather too complicated to
work properly. The complex damping
system appeared to work well, but only in
the horizontal plane, and Ifeel that much of
the value of pickup damping is in countering
the undesirable vertical effects of the
inevitable record warps, particularly in the
region of the arm/cartridge subsonic
resonance.
The Grace 707, when in good order and
correctly set up with a Supex and a Linn
Sondek with felt mat, gave me the best
sounding record playing combination I
have heard. Iam sure that other pickup
arms may have advantages in some
directions, and the Grace is now quite
expensive in relation to the competition.
It is a nice, simple, elegant piece of engineering, however, which gives good mechanical strength with minimum effective mass
and friction, and is simple yet versatile in
setting up to achieve the best from acartridge—a good but expensive all-rounder.
Having used the Rega Planar 2for some
time, Iam also impressed by the simple
but excellent low-cost arm fitted to that.
Based on the Lustre arm, this only accounts
for about £30 of the price of the turntable
and has the undeniable convenience of a
detachable headshell.
During the year Iinvestigated the widely
ignored sound quality aspect of turntables
and convinced myself on four points:
(1) the system must be considered as a
complex one with mechanical and acoustical interactions between turntable, arm
and cartridge (and to some extent loudspeakers and room); (2) the total sound
quality of the record playing hi-fi may be
limited, or throttled, to use a more emotive
metaphor, by the performance of the player
end of the chain; (3) the Linn Sondek,

Grace and Supex work better than any
system Ihave yet encountered or been
given the opportunity to evaluate; and (4)
disc records are capable of better performance than Ihad hitherto considered
possible.
Ihave also done some listening to amplifiers, and while Igrant that many perceived
differences can be explained by small
frequency response variations, Ibelieve
there are other significant differences
between models which are very important
in the long term. Much of this is due to the
interfacing with cartridge and loudspeakers.
The amplifiers that Ihave particularly
enjoyed include the Naim NAC12 N/S preamp and NAP 160 power amp, plus the
Radford STA 25/III valve power amp ( now
obsolete). The other transistor amps have
been much less acceptable, although the
little Nytech CTA252 receiver does a
remarkable job for its price. In contrast,
most of the old valve amps Ihave heard
are quite pleasant despite their shortcomings at frequency extremes, power
outputs and service difficulties.
The list of loudspeakers is rather long,
so Iwill concentrate on a handful of those
which have given me most pleasure. There
were no truly horrible designs—apart from
one which disappeared into bankruptcy
before Igot around to writing about it, and
shall therefore remain forever nameless
and unmourned. Most seemed fairly
reasonable and offered varying strengths
and weaknesses for varying amounts of
cash.
The Spendor BC1 still remains one of
the best conventional speakers around:
very smooth and detailed in midrange and
top, but still with the slightly overlarge
upper bass. Another smooth performer is
KEF's Corelli: a little brighter and more
forward, the bass is well-controlled but a
little lacking in level. The BBC- originated
LS3/5A is another very superior design of
ridiculously small size, with outstanding
frequency balance and detailing marred by
the ( inevitable) lack of bass, efficiency and
ultimately loudness. It was interesting to
notice distinct differences between three
different manufacturer's versions of this
design, and if the 3/5As vary, Ishudder to
think what variations may exist between
other less carefully monitored designs.
This emphasises the importance of hearing
loudspeakers before buying, preferably in
the context of the rest of the system and
the listening room.
The cheaper Mordaunt Short speakers,
Festival 2and Carnival 2, seem to be
excellent compromise designs which share
a useful efficiency bonus with the more
costly and very likable Mission 730s. Iam
also attempting to solve the riddle of the
Dahlquist, by trying to work out why they
seem to polarise people's opinions to either
partisanship or hatred. Basically Ibelieve
they do some things superbly well and

other things rather indifferently, while also
costing a great deal of money in the UK.
At just over half their UK price, the Quad ELS
also does some things superbly well and
other things rather indifferently, and doesn't
look dissimilar either—although the
strengths and weaknesses of the two
designs are by no means the same.
The real revelation to me has been the
performance of the stacked (double) Quads.
Even with the Audio-T stands the price is
not much greater than a pair of Dahlquists,
and for me the delicacy, detail and accuracy
of the combination, particularly in the bass,
overcomes the disadvantages of beaming
and exaggerated room effects. Their visual
effect upon a room can only be described
as traumatic, and they could easily end up
being cited as co-respondents in a divorce
action, but Iseem to have been very lucky
with both spouse and room. Their ability
to define the start and finish of a note is
without equal amongst commercial speakers
Ihave heard.
In addition to the above discrete components, Ihave also encountered a couple of
music centres, but the experience has not
been particularly rewarding. By and large
Ithink a good dealer can produce a better
package from separate components for a
similar price. Other potential disadvantages
include the temporary loss of the whole
lot if anything goes wrong (your friendly
local dealer might always let you borrow
atrade-in amp for week or two, but not a
music centre) and the inconvenience of
(illegally) nipping over to Fred's to get the
Ring cycle down with your cassette machine
(music centre?) because you know his
tapes won't work well on your machine or
vice-versa.
Finally, Idrew attention to some of the
'hi-fi records' that are beginning to appear.
Sheffield Labs go from strength to strength
and are preserving their head start on the
opposition, but the Gales are very good
and rather more interesting musically. The
number of companies involved is escalating,
but by and large they lose out to the major
companies on musical quality even if they
beat them (in Sheffield's case by a handsome margin) on recording quality; they
also cost a lot.
So, a rather sketchy summary of a hard
year's listening. The monthly column has
dealt with a number of other things, such as
Japanese super systems, connecting
wires, and foreign pickup arm measurements, and the intention is to continue to
keep it flexible and varied to prevent it
becoming stale for me or the reader. The
process is continually educational for me,
and some of my comments twelve months
ago do look alittle quaint now, and may
seem even odder by the end of this Annual's
life- span towards the end of 1978. But
provided Iremain undeterred by the prospect of getting egg in my beard, Ithink the
next twelve could be as interesting. •
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Coapoeseur's
80103 with Arm
and Lifting Device

BOVA
With SAU2 Arm,
on Slimline Plinth

The Connoisseur range of precision
BD1 with
transcription units set standards which
SME 3009 Srs 2Arm,
make them the perfect choice for
Plinth & Cover
beginners and professionals alike, from
the proven BD1 to the superb new BD103.
BD1— the Connoisseurs Budget Choice
Combines top performance, simplicity and reliability at
moderate costs. A slow speed synchronous motor means alow
humfield allowing the use of the most sensitive pick-ups, such
as the Connoisseur SAU2 or SME 3009 srs Il. Pushbutton speed
8D103/LA
change is also featured, and the BD1 is available in Kit Form,
without arm
assembled within the hour, and no soldering is required.
and lifting device
BD2/A the Connoisseurs First Choke
With all the features that made the BD2 so sought after, low
rumble, wow and flutter, there is the addition of an ingenious
electromagnetic automatic lift off system. Which avoids physical
contact with the pick-up arm allowing the use of the finest
cartridges tracking at less than 1gm without any extra side
pressure on the stylus. BDVA is available mounted on anew
601 Kit
slimline plinth, in chassis form or on acompact plinth.
BD103 The Connoisseurs Professional Choice
A new and quite exceptional transcription unit that performs to
truly professional standards. Fitted with anew specifically
designed arm and awhole list of superb features, here's just a
few: low voltage DC servo controlled motor, electronic speed
control on all three speeds, aluminium turntable, automatic lift
off and override. Available as acomplete unit or as BD103/LA without arm and lifting
device enabling use of most high quality pick-up arms.
*Still available separately SAU2 Pick-up arm and SCU1 cartridge.
For Full Details oí a!! Connoisseur Products Contact Your Local Dealer or Write Direct.
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Write for further details to:
A. R. Sugden & Co. (Engineers) Ltd.
Manufacturers of Connoisseur Sound Equipment,
Connoisseur Works, Atlas Mill Road,
Brighouse, West Yorkshire HD6 1ES
Telephone: Brighouse (0484)712142,
Telex: 517144 Sugden G
Telegrams & Cables: Connoiseur Brighouse.

Brand names of hi-fi equipment available in the U.K.
in September 1977, with countries of origin and details
of manufacturers and importers

ABSTRACTA-U.K.

Abstracta Construction Ltd., Eldonwall Trading
Estate, Staples Corner, Edgware Road, London NW2.
01-450 2511

ACCU PHASE—Japan
Pyser Ltd., 102 College Road, Harrow, Middx.
01-427 2278

ACOS—U.K.
Cosmocord Ltd.

AKAI—Japan
Rank
P.O. Box 70, Great West Road, Brentford,
Middx. TW8 9HR. 01-568 9222

AR— Germany, Denmark, U.S.A.
Teledyne Acoustic Research, High Street, Houghton
Regis, Bedfordshire LU5 5QJ. 0582 603151

AKG ACOUSTICS— Austria
AKG Equipment Ltd., 182/184 Campden Hill Road,
Kensington, London W8 7AS 01-229 3695/6

A & R CAMBRIDGE—U.K.
French's Mills, French's Road, Cambridge CB4 3NP.
0223 54507

ALBA—U.K.
Alba ( Radio & Television) Ltd., Bull Lane,
Edmonton N18 1SD. 01-803 4451

ARD—U.K.
Audio Research & Development Ltd., Navas House,
The Maultway, Camberley, Surrey GU15 1QE.
0276 24684

See Cosmocord
ALLAN— See Richard Allan

ACOUSTAT—U.S.A.
Transonic Imports, 13A Whitset Street,
Peterborough, Hants. 0733 44488

ALLEN & HEATH—U.K.
Allen & Heath Ltd., Pembroke House,
Campsbourne Road, Hornsey, N.8. 01-340 3291.

ACOUSTICAL— See Quad

ADASTRA—U.K.
Adastra Electronics Ltd., Unit N22, Cricklewood
Trading Estate, Claremont Road, London
NW2 1TU. 01-452 6288/9

AD CABINETS—U.K.
A. Davies, Village Woodwork, 14A Vickers Road,
London NW5. 01-267 8504

AEG-TELEFUNKEN—W. Germany
AEG Telefunken ( UK) Ltd., Bath Road, Slough
SL1 4AW. 0753 872101

AERIALITE—U.K.
Aerialite Aerials Ltd.,Whitegate, Broadway
Chadderton, Oldham, Lancs. OL9 9QG.
061-652 1111

AGFA-GEVAERT—W. Germany
Agfa-Gevaert Ltd., Great West Road, Brentford,

AIKO—Japan
Plustronics Ltd.

ALTEC LANSING—U.S.A.
Highgate Acoustics. See Alpha

AMBASSADOR—U.K.
Stereosound Productions Ltd.

See Stereosound

AMCRON—U.S.A.
Macinnes Laboratories Ltd., Macinnes House,
Carlton Park Industrial Estate, Saxmundham, Suffolk.
0728 2262/2615

ADC—U.S.A.
BSR Ltd. See BSR

Middx. TW8 9AX

ALPHA—U.K.
Highgate Acoustics, 38 Jamestown Road, London
NW1 7EJ. 01-267 4936

01-560 2131

See Plustron

AIWA—Japan
Aiwa Sales & Service ( UK) Ltd., 30/32 Concord Road.
Westwood Park Trading Estate, Western Avenue,
Acton, London W3 OT8 01-993 1673

AMPEX—U.S.A.
Ampex Great Britain Ltd., Acre Road, Reading
RG2 OQR. 0734 85200

AMSTRAD—U.K.
Amstrad Consumer Electronics Ltd.,
1-7 Garman Road, London N17 OUF. 01-801 4431

AMTRON—Italy
Amtron U.K. Ltd., 4/7 Castle Street, Hastings,
Sussex TN34 3DY. 0424 436004

ANTIFERENCE—U.K.
Antiference Ltd., Bicester Road, Aylesbury, Bucks.
HP19 3BJ. 0296 82511

APOLLO—U.K.
Grabern Audio, 13 Famet Avenue, Purley CR2 2DN.
01-660 4780

ARISTON—U.K.
Ariston Audio, P.O. Box 13, Irvine, Ayrshire
KAl2 8JL. 0294 75211

ARMSTRONG— England
Armstrong Audio Ltd.,Warlters Road, London
N7 ORZ. 01-607 3213

ARNEX—U.K.
Amex Products ( 1975) Ltd., Amex House, Alma Park
Industrial Estate, Grantham, Lincs. 0476 66581

ARNOLD—U.K.
Janorhurst Ltd., Century House, Shortmead Street,
Biggleswade, Beds. 0767 314252

ARTIFACT—U.K.
Artifact Designs Ltd., 35 Queen Street,
Henley-on-Thames, Oxon. RG9 1AR. 049 12 6037

AUDAX—France
See Sonaudax

AUDIO ADAPTOR UNIT—U.K.
Modular Audio Components Ltd. See M.A.C.

AUDIO DYNAMICS CORPORATION
ADC See BSR

AUDIO MAGNETICS—U.K.
Audio Magnetics ( Incorporated) UK Ltd., Loverock
Road, Reading, Berks. 0734 5980364

AUDIOMASTER—U.K.
Audiomaster Ltd., 33 Bridle Path,Watford, Herts.
W D2 4BZ. 0923 33010
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AUDIO PACKS-U.K.
Tape Recorder Spares Ltd., 206 Ilderton Road,
London SE15 1NS. 01-639 7844

BINATONE-Japan, Hong Kong, Korea á U.K.
J. Parkar & Co. ( London) Ltd., Parkar House,
Beresford Avenue, Wembley, Middx. 01-903 5211

CELESTION-U.K.
Rola Celestion Ltd., Ditton Works, Foxhall Road,
Ipswich IP38JP. 047373131

AUDIO PULSE-U.S.A.
Pyser Ltd. See Accuphase

BLAUPUNKT-West Germany
Robert Bosch Limited. See Bosch

CERWIN-VEGA-U.K. & U.S.A.
Cerwin-Vega U.K., 281 Balmoral Drive, Hayes, Middx.
UB4 8HD. 01-573 1566

AUDIO REFLEX-Canada
Bryterlite Ltd., 39/43 Robertson Street, Glasgow
G2 8HN. 041 221 2486

BOLIVAR-U.S.A.
Harman U.K. See Harman Kardon

AUDIO TECHNICA-Japan
Shriro ( UK) Ltd., Shriro House, The Ridgeway, Iver,
Bucks. SLO 9JL. 0753 652222/7

BOOTHROYD STUART-U.K.
Boothroyd Stuart Meridian, 50/52 High Street, Over,
Cambs. 048066824

BOSCH-W. Germany, Sweden & Switzerland

CHARTWELL-U.K.
Chartwell Electro Acoustics Ltd., 2Commonside
East, Mitcham, Surrey CR4 1HX. 01-648 4494 and
01-640 7426

CHILTON-U.K.
Magnetic Tapes Ltd., Chilton Works, Garden Road,
Richmond, Surrey TW9 4NS. 01-876 7957

AUDIO
VISION
LTD. 042 18 306544233
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Rhodes
4LB. Way,
0923 Radlett
CHINON AUDIO-Japan
Dixons Photographic Ltd. See Prinzsound
AUDIOTRONIC-Various
Laskys, Audiotronic House, The Hyde,
Hendon NW9 6JJ. 01-200 0444

AUDIX-U.K.
Audix Ltd., Station Road,Wenden, Saffron Walden,
Essex CB11 4LG. 0799 40888

AVEL-LINDBERG-U.K.
Avel-Lindberg Ltd., South Ockenden, Essex
RM15 5TD. 04025 3444

BOSE-U.S.A.
Bose ( UK) Ltd., Trinity Trading Estate, Sittingbourne,
Kent ME10 2PD. 0795 75341/5

BRADMATIC-U.K.
Bradmatic Ltd., 338 Aldridge Road, Streetly, Sutton
Coldfield, West Midlands B74 2DT. 021-3533171

BRENELL-U.K.
Brenell Engineering Co. Ltd., 231-5 Liverpool Road,
London N1 1LY. 01-607 8271

CLARITY-U.K.
Premier Industries ( Cheltenham) Ltd., 343/345 High
Street, Cheltenham, Glos. GL50 3HS. 0242 27782

CLARK SPEAKERS-U.K.
Clark Speakers, 122 Hull Road Anlaby, N
Humberside HU10 6UV. 0482 656706

CLEA NOL-Denmark
Linn Products Ltd. See Linn-Sondek

AVENGER-Japan & Taiwan
Disons Photographic Ltd. See Prinzsound

BSR-U.K.
BSR Limited, Powke Lane, Cradley Heath, Warley,
West Midlands B64 5QH. 0384 65191

COLES-U.K.
Hampstead High Fidelity.

B

BSR McDONALD-See BSR

COLLA RO-U.K.
Highgate Acoustics.

AC KES & MULLER-W. Germany
Girnar Ltd., 10 Museum Street, W.C.1. 01-836 3222

BAKER-U.K.
Baker Loudspeaker Company, 337 Whitehorse Road,
Croydon, Surrey. 01-684 1665

BANG & OLUFSEN-Denmark
Bang & Olufsen U.K. Ltd., Eastbrook Road,
Gloucester GL4 7DE 0452 21591

BASF-West Germany
BASF United Kingdom Limited, Haddon House,
2-4 Fitzroy Street, London W1 P5AD 01-637 8971

BELTEK-Japan
B. H. Morris & Co. (Radio) Ltd., Precision Centre,
Heather Park Drive, Wembley, Middx, HAO 1SU.
01-902 9422

BEN NEVIS-U.K.
Ben Nevis Aerials, Belmont Works, Belmont Site,
Stranraer DG9 7AS. 0776 2677/8

BEYER DYNAMIC-West Germany
Beyer Dynamic ( GB) Ltd., 1Clair Road, Haywards
Heath, Sussex RH16 3DP. 0444 51003

BGW-U.S.A.
Webland International Ltd., Mirabel House, 117/121
Wandsworth Bridge Road, London SW6 2TP.
01-736 0987.

BIB-U.K.
Bib Hi -Fi Accessories Ltd., Kelsey House,
Wood Lane End, Hemel Hempstead, Herts. HP2 4RQ.
0442 61291
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B & W-U.K.
B & W Loudspeakers Ltd., Meadow Road, Worthing
BN11 2RX. 0903205611

CALREC-U.K.

Calrec Audio Ltd., Hangingroyd Lane, Hebden
Bridge, Yorks. HX7 7DD. 042-284 2159

CAMBRA-U.K.
Cambra Cases Ltd., 260 Church Road, Leyton,
London E.10. 01-556 1916

CAMBRIDGE AUDIO-U.K.
Cambridge Audio Ltd., 105-109 Oyster Lane,
Byfleet, Surrey KT14 7LA, 09323 41131

CA NTORION-U.K.
Cantorion, P.O. Box 61, Cardiff CF1 1RB.

0222 594211

CARLTONE-Japan
C. F. Fraser Ltd., 21 Princess Road, London
NW1 8HR. 01-722 6633

CASTLE-U.K.
Castle Acoustics Ltd., Shortbank Road, Ski pton,
N. Yorks. 0756 5333/4

See Hampstead

See Alpha

COLTON-U.K.
Musonic Ltd., 34-38 Verulam Road, St. Albans
Herts. AL3 4DF. 0727 50611

CONDOR-Japan, U.K. & Holland
Condor Electronics Ltd., 100 Coombe Lane,
London SW20 OAY. 01-946 0033

CONNOISSEUR-U.K.
A. R. Sugden & Co. ( Engineers) Ltd.
See A. R. Sugden

COSMOCORD-U.K.
Cosmocord Ltd., Eleanor Cross Road, Waltham
Cross, Herts. EN8 7NX. 0992 716666

C.T.S.-U.S.A.
Macinnes Laboratories Ltd.

See Amcron

CURB-U.K. & Sweden
Janorhurst Ltd. See Arnold

DAHL ELECTRONIK-W. Germany

Uher Ltd.

See Uher

C EC-Japan
Uher Ltd. See Uher

DAHLQUIST-U.S.A.
Hayden Laboratories Ltd., Hayden House,
Churchfield Road, Chalfont St. Peter SL9 9EW.
02813 88447

CELEF-U.K.
Celef Audio Ltd., 130 Thirsk Road, Boreham Wood,
Herts. 01-953 8933 and 01-207 1150

DALESFORD-U.K.
Dalesford Speakers Ltd., Upper Carr Lane, Pudsey,
W. Yorks. LS28 5QE. 0532 550577

DANSK—Denmark
Plustronics Ltd. See Plustron

ELIZABETHAN—Japan
C. F. Fraser Ltd. See Carltone

DAYTON WRIGHT—Canada
Exposure Electronics. See Exposure Products

ELNO—France
Douglas A. Lyons á Assocs. Ltd., 99 Larkhall Lane,
London SW4. 01-622 0287

DB SYSTEMS—U.S.A.
Guildford Hi -Fi, High Street, Guildford, Surrey.
0483 71534

EMPIRE SCIENTIFIC—U.S.A.
Hayden Laboratories Ltd. See Dahlquist

dbx—U.S.A.
Teledyne Acoustic Research.

ENCORE—U.K.
Artifact Designs Ltd.

See AR

DECCA—U.K.
Decca Special Products, Ingate Place, Queenstown
Road, London SW8 3NT. 01-622 6677

DENON—Japan
Exposure Electronics.

See Exposure Products

DESIGNCRAFT—U.K.
Q.E.D. Audio Products Ltd.

See Q.E.D.

DINDY—U.K., Europe & U.S.A.
Dindy Marketing (London) Ltd., 300 Old Brompton
Road, London SW5 9JJ. 01-373 4873

DISC-A-VAC—U.K.
Janorhurst Limited. See Arnold

DORAM—U.K.
Doram Electronics Ltd., P.O. Box TR8, Wellington
Road Industrial Estate, Leeds LS12 2UF. 0532 34222

DUAL—W. Germany
Audiodecks Ltd., P.O. Box 7, Sandbeck Way
Wetherby, W. Yorks. 0937 65477

DYNASTATIC—U.K.
Audio Services Ltd. See Shackman

DYNATRON—U.K.
Dynatron Radio Ltd., 137 Ditton Walk, Cambridge
CB5 8Q D. 022 05 2781

EAGLE—Japan, Korea & U.K.
Eagle International, Precision Centre, Heather Park
Drive, Wembley HAO 1SU. 01-902 8832

EARC—Italy
Sounds Professional ( FWO Bauch Ltd.), 49 Theobald
Street, Borehamwood, Herts. WC6 4RZ. 01-953 0091

ECC—U.K.
Edwards Construction Co., 4Brunswick Drive,
Harrogate, Yorks. 0423 60921

ECHO—Japan
Adastra Electronics Ltd.

See Adastra

See Artifact

ENIGMA—U.K.
Enigma Audio, 136 Portland Road, Hove, Sussex
BN3 SQL. 0273 723979

ENVIRONMENTAL SOUND—U.K.
Environmental Sound, Northallerton, N. Yorks.
0609 5434

E.S.S.—U.S.A.
Regent Acoustics, Carrington House, 130 Regent
Street, London W1R 6BR. 01-437 1997

EUMIG—Austria
Eumig ( UK) Ltd., 14 Priestley Way, London NW2 7TN.
01-450 8070

EUROTRONIC—U.K.
Eurotronic (Strongclose) Ltd., 178 Pinner Road,
Harrow HA1 4JP. 01-863 9898

EXA—W. Germany
Audio Workshops Ltd., 33 London Road,
Southborough, Tunbridge Wells, Kent TN4 OPB.
0892 39222

EX ATOR—See Exa

EXPERT—U.K.
Expert Pickups, P.O. Box 3, Ashtead, Surrey
KT21 2Q D. 03722 76604

FIDELITY—U.K.
Fidelity Radio Ltd., Victoria Road, London
NW10 6ND. 01-965 8771

FIDELITY RESEARCH—Japan
Wilmex Ltd., Compton House, New Malden, Surrey
KT3 4DE. 01-9492545

FIDELIX—Japan
Wilmex Ltd. See Fidelity Research

FIESTA—U.K.
Electronic Manufacturing (Sales) Ltd., Devonshire
House, High Street, Deritend, Birmingham B12 OLP.
021-772 7145

FONS—U.K.
Fons International Electronics Ltd., Maybole,
Ayrshire KA19 7BH. 0655 82424

FOSTER—Japan
Adastra Electronics Ltd.

FUBA—W. Germany
Audio Workshops Ltd.

See Adastra

See Esa

FUJI TAPE—Japan
Pyser Ltd. See Accuphase

GABRAPHONE-U.K.

Radio New Era, 4Station Road West, Canterbury,
Kent. 0227 60431

GALE—U.K.
Rukesary Ltd., 23 Bruton Place, Berkeley Square
London W1 X 7AB. 01-499 9966

GARRARD—U.K.
Garrard Engineering Ltd., Newcastle Street,
Swindon, Wilts SNI 2LH. 0793 35381

G A S—U.S.A.
Hayden Laboratories Ltd.

See Dahlquist

EXPOSURE PRODUCTS—U.K.
Exposure Electronics, Richardson Road, Hove,
Sussex BN3 5RB. 0273 777912

G.H.—U.K.
G. F. C. Hadcock.

FAIRMATE—Japan
Plustronics Ltd. See Plustron

GOLDING—Japan
Golding Audio Ltd., 37 London Road, Marks Tey
Essex. 0206 210433

FALCON—U.K.
Falcon Acoustics Ltd., Tabor House, Norwich Road,
Mulbarton, Norwich, Norfolk NR14 8JT.
050 87 8272

FANE—U.K.
Fane Acoustics Ltd., 286 Bradford Road, Batley
WF17 5SL. 0924 476431

See Hadcock

GOLDRING—U.K.
Goldring Products Ltd., Anglian Lane,
Bury St. Edmunds IP32 6SS. 0284 64011

GOODMANS—U.K.
Goodmans Loudspeakers Ltd., Downley Road
Havant, Hants. PO9 2NL. 070 12 6344

EDWARDS—U.K.
Leartone Ltd., 783 Romford Road, Manor Park,
London E12 5AN. 01-478 4570

FARNELL ACOUSTICS—U.K.
Farnell Acoustics Ltd., Ashton Road, Bradbury,
Stockport, Cheshire SK6 2SP. 061-494 1441

GOODWINS—U.K.
Goodwins, 7The Broadway, Wood Green, London
N22 6D U. 01-888 0077

ELAC—U.K.
Electro Acoustic Industries Ltd., Stamford Works,
Broad Lane. Tottenham, London N15 4QU.
01-808 0505

FERGUSON—U.K.
Thorn Consumer Electronics Ltd., 284 Southbury
Road, Enfield, Middx. EN1 1TJ. 01-366 1155

GRACE—Japan
Linn Products Ltd.

ELECTROPHONIC—Hong Kong & Japan
J. Parkar & Co. ( London) Ltd. See Binatone

FERROGRAPH—U.K.
Wilmot Breeden Electronics Ltd., 442 Bath Road,
Slough SL1 6BB. 06286 62511

See Linn-Sondek

GRIFFIN—U.K.
H. K. Griffin & Co. ( Electronics), Dept. AD, Siddons
Factory Estate, Howard Street, West Bromwich
B70 OSU. 021 556 0559
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GROO VA C—U.K.
R. I. Audio, Kernick Road, Penryn, Cornwall
TRW 9DQ. 0326 72753

HOLDER PEARCE—U.K.
Holder Pearce Ltd.. 66 Grove Road, Eastbourne,
Sussex BN21 4UH. 0323 26565

KEF—U.K.
KEF Electronics Ltd., Tovil, Maidstone ME15 6QP.
0622 672261

GRUNDIG—W. Germany
Grundig International Ltd., 40/42 Newlands Park,
Sydenham, London SE26 5NQ. 01-6592468

HOWLAND-WEST—Various
Howland- West Ltd., 3/5 Eden Grove, London
N7 8EQ. 01-609 0293

KEITH MONKS—U.K.
Keith Monks ( Audio) Ltd., 26-28 Reading Road South,
Fleet, Nr. Aldershot, Hants. 025 14 20568

HACKER—GB. &Japan

II MF ELECTRONICS—U.K.

Hacker Sound Ltd., Norreys Drive, Cox Green,
Maidenhead, Berks. SL6 4BP. 0628 22261

HADCOCK—U.K.
G. F. C. Hadcock, Audio Division, The Old Vicarage,
Doveridge, Derby DE6 5NN. 088 93 2452

HAMPSTEAD—U.K.
Hampstead High Fidelity, 63 Hampstead High Street,
London NW3 1QH. 01-4350999

HANIMEX—Japan
Hanimex ( U.K.) Ltd., Faraday Road, Swindon, Wilts.
0793 26211

HARBETH—U.K.
Harbeth, 2e Nova Road, W. Croydon CRO 2TL.
01-681 7676

HARMAN KARDON—U.S.A.
Harman U.K., St. Johns Road, Tylers Green, High
Wycombe, Bucks. HP10 8HR. 049 481 5221

HARRIER—Hong Kong
Dixons Photographic Ltd.

See Prinzsound

HARRISON—U.K.
Gimar Ltd., 10 Museum Street, London WC1.
01-836 3222

HARVARD—U.K., Hong Kong, Japan, Taiwan &
Korea
Harris Overseas Ltd., Harvard House, 14 Thames
Road, Barking, Essex. 01-594 3095

HEATHKIT—U.K. & U.S.A.
Heath ( Gloucester) Ltd., Bristol Road,
Gloucester GL2 6EE. 0452 29451

HASTINGWOOD—U.K. & Worldwide
Hastingwood Distribution, P.O. Box 18, Harlow,
Essex CM186SH. 0279 30477

HI- BALL 750—U.K.
Executive Audio Ltd., Unit 5B, Pierhouse Laundry,
Strand on the Green, Chiswick, London W4.
01-995 7110

HI-FI AIDS—U.K.
Radix Marketing, P.O. Box 16, Wokingham, Berks.
RG11 2XX

HITACHIllapan
Hitachi Sales ( U.K.) Ltd., Hitachi House, Station
Road, Hayes, Middx. UB3 4DR. 01-8488787

H.M.V.—U.K.
Thorn Consumer Electronics Ltd.
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IMF Electronics Ltd., Westbourne Street, High
Wycombe, Bucks, 0494 35576

INSTANT—U.K.
Osmabet Ltd. See Osmabet

KENSON IC—Japan
Pyser Ltd. See Accuphase.

KLARK TEKNIK—U.K.
Klark-Teknik Research Ltd., Su mmerfield,
Kidderminster DY11 7RE. 0562 64027

KLH—U.S.A.
Webland International Ltd.

See BGW

ISOPHON—W. Germany
Hayden Laboratories Ltd. See Dahlquist
K M . A . L.
ITT—Various
ITT Consumer Products ( U.K.) Ltd., Maidstone
Road, Sidcup, Kent DA14 5HT. 01-300 7733

JAMO—Denmark

Jamo Audio Ltd., Rock House, 3Grenfell Road,
Maidenhead, Berks. 0628 37575

JAYBEA M—U.K.
Jaybeam Ltd., Moulton Park Industrial Estate,
Northampton NN3 1QQ. 0604 46611

JBE—U.K.
Summitbest Ltd., 56-58 Clarence Street,
Kingston-on-Thames, Surrey. 01-549 0172

J.B.L.—U.S.A.
Harman U.K. See Harman Kardon

JELCO—Japan
D.S.C. ( Consumer Products) Ltd., Industrial Estate,
Mochdre, Colwyn Bay, N. Wales.

JENNINGS RESEARCH—U.S.A.
Janorhurst Limited. See Arnold

JORDAN WATTS—U.K.
Jordan- Watts Ltd., Benlow Works, Silverdale Road,
Hayes, Middx. UB33BW. 01-573 6928

See Keith Monks

KORTING—Germany
Europa Electronics Ltd., 9Howard Place, Shelton,
Stoke-on-Trent ST1 4NW. 0782 25477

KOSS—Eire
Tape Music Distributors Ltd., 114 Ashley Road,
St. Albans, Herts. A L1 5JR. 0727 64337

KOYO—Japan
Kingsway Mills Ltd., 5Worship Street, London EC2.
01-628 6157

LADDEREX—U.K.

Staples & Co. Ltd., Staples Corner, London NW2.
01-452 1144

LAMB LABORATORIES—U.K.
C. E. Hammond & Co. Ltd., 105-109 Oyster Lane,
Byfleet, Surrey KT14 7LA. 09323 41131

LEADER—Japan
C. E. Hammond & Co. Ltd.

LEAK—U.K. &Japan
Rank Hi -Fi. See Akai

LECSON—U.K.
Lecson Systems Ltd., Burrel Road, St. Ives,
Huntingdon, Cambs. PE17 4LE. 0480 64124

LEM — France
Douglas A. Lyons.
JOSTY KIT—U.K. & Denmark
Josty Kit ( U.K.) Ltd., Dukes Way, Teeside
Industrial Estate, Thornaby, Stockton-on-Tees,
Cleveland TS1 5DQ

JR—U.K.
Tape Music Loudspeakers Limited, 114 Ashley Road,
St. Albans, Herts. AU 5JR. 0727 64337

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

See Lamb Laboratories

See Elno

LENCO— Switzerland
C. E. Hammond & Co. Ltd.

See Lamb Laboratories

LENNARD—U.K.
Lennard Developments Ltd., 206 Chase Side,
Enfield, Middx. EN2 OQX. 01-3638238

LENTEK—U.K.
Lentek Audio Ltd., Edison Road Industrial Estate,
St. Ives, Huntingdon, Cambs. PE17 4LF. 048062225

L G—Japan
Metrosound Audio Products Ltd.

See Metrosound

KEESONIC—U.K.
See Ferguson

Keesonic Audio Developments Ltd., Halldore Hill,
Cookham, Maidenhead, Berks. 06285 22726

LIN N-ISOBARIK—U.K.
Linn Products Ltd. See Linn-Sondek

LIN N-SONDEK—U.K.
Linn Products Ltd., 235 Drakemire Drive, Glasgow
G45 9SZ. 041 634 3860

LLOYTRON—U.K.
Lloytron Electronics Ltd., Audio House, Albert
Place, Bourges Boulevard, Peterborough.
0733 52431

LNB—U.K.
LNB Audio Ltd., Duke Street, Loughborough,
Leics. 0509 61229

LOCKWOOD—U.K.
Lockwood & Co. ( Woodworkers) Ltd., Lowlands
Road, Harrow, Middx. 01-422 3704 and 0768

LOWTHER—U.K.
Lowther Onlife Development Ltd., 41 Masons Hill,
Bromley, Kent. 01-460 5225

LUSTRE—Japan
Hakuto International ( U.K.) Ltd., 557-563 Rayleigh
1 Road, Leigh-on-Sea, Essex. 0702 526622

LUX—Japan
Howland- West Ltd.

See Howland-West

M.A.C.—U.K.
Modular Audio Components Ltd., 17 Bathley Street,
Nottingham NG2 1LJ. 0602 862647

MAGNETIC—U.K.
Magnetic Components Ltd., Penryn, Cornwall
TRW 8AR. 0326 72267

MARA NTZ—Japan
Marantz ( UK) Ltd., 203 London Road, Staines, Middx.
0784 50132

MICRO-ACOUSTIC—U.S.A.
Webland International Ltd. See BGW

MICRO-SEIKI—Japan
Harman U.K. See Harman Kardon

MILLBANK—U.K.
Millbank Electronics Group Ltd., Bellbrook Estate,
Uckfield, Sussex TN22 1PS. 0825 4166

MISSION—U.K.
Mission Electronics Ltd., 117 Wandsworth Bridge
Road, London SW6 2TP. 01-736 0987

MITSUBISHI—Japan
Mitsubishi Corporation, Bow Bells House, Bread
Street, London EC4M 9BQ. 01-236 2060

MONOGRAM—U.K. & U.S.A.
Monogram Professional Audio, 281 Balmoral Drive
Hayes, Middx. UB4 8DH. 01-573 1566

MORDAUNT-SHORT—U.K.
Mordaunt-Short Ltd., Durford Mill, Petersfield,
Hants. GU31 5AZ. 073 080 721

MOTION ELECTRONICS—U.K.
Motion Electronics Ltd., Wistiria House, Tonbridge
Road, Wateringbury, Maidstone, Kent. 0622 812926

MUSHKILLER FM AERIALS—U.K.
Antiference Ltd. See A ntiference

See Accuphase

See Dahlquist

NAIM AUDIO—U.K.
Naim Audio Ltd., 11 Salt Lane, Salisbury, Wilts.
SP1 1DT. 0722 3746

NAKAMICHI—Japan
Natural Sound Systems Ltd.

METROCARE—U.K.
Metrosound Audio Products Ltd.

ONLIFE—Japan

OPUS—U.K.
Farnell Acoustics Ltd.

See Condor

See Farnell Acoustics

ORTOFON—Denmark
Harman U.K. See Harman Kardon

OSMABET—U.K.
Osmabet Ltd., 46 Kenilworth Road, Edgware, Middx.
HA8 8YG. 01-958 9314

PAC-SYSTEM—U.K.

Millbank Electronics Group Ltd.

See Millbank

PA NOSONA—U.K.
Worden Audio Developments Ltd.

See Worden

See Prinzsound

PER PETUU M EBNER—W. Germany
Audiodecks Ltd. See Dual

See BSR McDonald

MEMOREX—U.S.A.
Memorex U.K. Ltd., Hoechst House. 50 Salisbury
Road, Hounslow West, Middx, 01-570 7716

NYTECH—U.K.
Nytech Ltd., 4 High Street, Nallsea
Bristol BS19 1BW. 027 55 5267

PEERLESS— Denmark
Ross Electronics. See Ross

N.A.D.—Europe—Various

NAGRA—Switzerland
Hayden Laboratories Ltd.

McDON ALD

NORD MENDE—W. Germany
Vessco Vision & Radio Ltd., Vessco House, Unit 4
Blackwater Way, Aldershot, Hants, 0252 312661

PATROL—Hong Kong
Dixons Photographic Ltd.

MUSONIC—U.K.
Musonic Ltd. See Colton

See Yamaha

MAYWARE—England & Japan
Mayware Ltd.. 15 Heather Walk, Edgware, Middx.
HA8 9TS. 01-958 9421

NIPPRO—U.K.
Nippro Precision Audio, 18 High Road,
Swaythling, Southampton SO2 2JH. 0703 553473

Condor Electronics Ltd.
MONITOR AUDIO—U.K.
Monitor Audio Ltd., 347 Cherry Hinton Road,
Cambridge CB1 4DJ. 0223-42898/46344

Pyser Ltd.
MAXELL—Japan
Natural Sound Systems Ltd.

NIGHTINGALE—U.K.
Nightingale Acoustics, 60A Green Street,
Eastbourne, Sussex. 0323 30405

See Yamaha

NAS—U.K.
Nottingham Audio Services, 13/15 Foxhall Road,
Forest Fields, Nottingham NG7 6NA. 0602 623377

PHASE LINEAR—U.S.A.
C. E. Hammond & Co. Ltd. See Lamb Laboratories

PHILIPS—Various
Philips Electrical Ltd., City House, 420/430 London
Road, Croydon CR9 3QR. 01-698 2166

PICK ERING—U.S.A.
H,q hgate Acoustics. See Alpha

PICKUPS & CARTRIDGES—Various
Pickups & Cartridges, 191 Chase Side, Enfield,
Middx. 01-366 5015

See Metrosound

METROSOUND—U.K.
Metrosound Audio Products Ltd., 4-10 North Road,
Islington N.7. 01-607 8141

NATIONAL PANASONIC—Japan
National Panasonic UK Ltd., 107-109 Whitby Road,
Slough, Berks. SL1 3DR. 0753 34522

NEAL—U.K.
North East Audio Ltd., 5Charlotte Square,
Newcastle-upon-Tyne NE1 4XF. 0632 26660

PIONEER—Japan
Shriro ( U.K.) Ltd. See Audio Technica

PIXALL—U.K.
Milty Products Ltd., 173/191 Wellington Road South,
Stockport, Cheshire. 061-480 8142

METZ— W. Germany
Hokushin Audio Visual Ltd., 2Ambleside Avenue,
London SW16 6AD. 01-769 0965

NEW ACOUSTIC DI MENSION—See N.A.D.

PLAY-FAIR—U.K.
Lennard Developments Ltd.

MICHELL—U.K.
J. A. Michell Engineering Ltd., 2Theobald Street,
Borehamwood, Herts. 01-953 0771.

NICHOLS—U.K.
Nichols Acoustical Fitments, Bubwith, Selby,
N. Yorks. 075 785 206

PLUSTRON—Far East
Plustronics Ltd., Hempstalls Lane, Newcastle,
Staffs. ST5 OSW. 0782 615131

See Lennard
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PML—Sweden
Allotrope Ltd., 36/38 Lexington Street, London
W1R 3HR. 01-437 1892

REPS—U.K.
Reps (Tape Recorders) Ltd., (Service & spares only),
11-13 Regina Road, Southall, Middx. 01-574 3645

SEAS LOUDSPEAKERS—Norway
Macel Elec. Ltd., High Haven, Chapel Lane,
Charsfield,Woodbridge, Suffolk IP13 7PX.
047 337 345

POLYPLANAR—U.S.A.
Highgate Acoustics. See Alpha

REVOX—Switzerland & Germany
F. W. O. Bauch Ltd., 49 Theobald Street,
Borehamwood, Herts. WD6 4RZ. 01-9530091

SEQUERRA—U.S.A.
REW Audio Visual Co.

PRECISION TAPES—U.K.
Precision Tapes Ltd., ATV House, 17 Great
Cumberland Place, London W1A 1AG. 01-262 5502

PRINZSOUND—Various
Dixons Photographic Ltd., Prinz House, 54/58 High
Street, Edgware, Middx.

RICHARD ALLAN—U.K.
Richard Allan Radio Ltd., Bradford Road,
Gomersal, Cleckheaton, Yorks. 0274 872442

ROGERS—U.K.
Swisstone Electronics Ltd., 4-14 Barmeston Road,
London SE6 3BN. 01-697 8511

ROLA CELESTIO N— See Celestion
PROAC—U.K.
Celef Audio. See Celef

PROFILE—U.K.
Solus Products. See Solus

PYE—U.K., Finland, France &Sweden
Pye Ltd., P.O. Box 49, St. Andrews Road,
Cambridge CB4 IDS. 0223 58985

PYRAL—U.K.
Pyral Magnetics Ltd., Airport House, Purley Way
Croydon, Surrey CRO OXZ. 01-681 2272/3

P.W.B.—U.K.
P.W.B. Electronic Distributors, 1Norfolk Gardens,
Leeds 7. 0532 682550

Q

.A.S.—Various
Ariel Pressings Ltd., Wollaton Road, Beeston,
Nottingham NG9 2PB. 0602 256141

Q.E.D.—U.K.
Q.E.D. Audio Products Ltd., 112 Windmill Road,
Sunbury-on-Thames, Middx. TW16 7HD.
09327 87344

QUAD—U.K.
Acoustical Manufacturing Co. Ltd., St. Peters Road,
Huntingdon, Cambs. PE18 7DB. 0480 52561

RADFORD—U.K.
Radford Audio Ltd., Ashton Vale Road, Bristol
BS3 2HZ. 0272 662301

R.A.M.—U.K.
R.A.M. Ltd., Clarke Road, Mount Farm, Milton
Keynes, Bucks. 0908 75764

RAPPAPORT—U.S.A.
Transonic Imports. See Acoustat

ROSIT A—W. Germany
Tak Continental Importers, 16a High Street. Stone,
Staffs. 078 583 3792

ROSS— Portugal, U.S.A. & Japan
Ross Electronics, 32 Rathbone Place, London
W1P 1AD. 01-5807112

ROSS UNISON—Portugal, U.S.A. & Japan
Ross Unison Loudspeaker Systems. See Ross

ROTEL—Taiwan & Japan
Rank Hi -Fi. See Akai

REGA—U.K. & Japan
Rega Research Ltd., Swaines Industrial Estate,
Ashingdon Road, Rochford, Essex. 0702 546674
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SENNHEISER—W. Germany
Hayden Laboratories Ltd. See Dahlquist

SESCOM—U.S.A.
Future Film Developments, 36-38 Lexington Street,
London W1R 3HR. 01-437 1892
and Macinnes Laboratories Ltd. See Amcron

SETTON—France & Japan
L.A.M. Ltd., Clarke Road, Mount Farm, Milton
Keynes, Bucks. 0908 75764

SHACKMAN—U.K.
Audio Services Ltd., 82 East Barnet Road, New
Barnet, Herts. 01-4496605

SHACKMAN—U.K.
Shackman Instruments Ltd., Mineral Lane, Chesham,
Bucks. HP5 1NU. 02405 4451

SHARP—Japan
Sharp Electronics ( U.K.) Ltd., Sharp House,
107 Hulme Hall Lane, Manchester M10 8HL.
061-205 7321

ROXY—Far East
Plustronics Ltd. See Plustron

SHURE—U.S.A.
Shure Electronics Ltd., Eccleston Road, Maidstone
ME15 6AU. 0622 59881

ROYALE—U.K.
Pageantry Radio & TV Co. Ltd., 104 Felsham Road,
Putney SW15 1DQ. 01-788 5588

SIGNET—U.S.A.
Shriro ( U.K.) Ltd. See Audio Technica

RSC—U.K.
Realistic Sound Centres Ltd., Audio House,
Henconner Lane, Leeds LS13 4LQ. 0532 577631

SAE—U.S.A.
REW Audio Visual Co., 10/12 High Street, Colliers
Wood SW19. 01-540 8944

SANKYO—Japan
Webland International Ltd.

See BGW

SANSUI—Japan
Vernitron Ltd., Thornhill, Southampton SO9 5QF.
0703 444811

SANYO—Japan
Sanyo Marubeni ( U.K.) Ltd., Sanyo House,
8Greycaine Road, Greycaines Estate, Watford,
Herts. 0923 30421

SAS—U.K. & Japan
Supreme Audio Services, 2A Oakfield Road,
W. Croydon, Surrey. 01-6801101

SATIN—Japan
Howland-West Ltd.
RECORD HOUSING—U.K.
N. & S. B. Field & Co. Ltd., 17A Newnham Road,
London N22 6TT. 01-888 7487

See S.A.E.

SKANDIA—Japan
Golding Audio Ltd. See Golding

S MC—U.K.
SMC Loudspeakers, 76 Bedford Road, Kempston,
Beds. MK42 8BB. 0234 854133

SME—U.K.
SME Ltd., Steyning, Sussex BN4 3GY.

0903 814321

SOLA VOX—Italy, Japan & U.K.
Comet Discount Warehouses

SOLUS—U.K.
Solus Products, Post Office Lane, Market
Harborough, Leics. 0858 66242

SONAUDAX—France
Falcon Acoustics Ltd. See Falcon

SONUS—U.S.A.
C. E. Hammond & Co. Ltd.

See Lamb Laboratories

SONOTONE—U.K.
Veritron Ltd. See Sansui
See Howland-West

SCHNEIDER—W. Germany
Tak Continental Importers. See Rosita

SONY—Japan, U.K., W. Germany, Korea, Taiwan,
Hong Kong
Sony (U.K.) Ltd., Consumer Inf. Dept. Showroom,
134 Regent Street, London W1. 01-439 3874

SCOTCH—U.K., U.S.A. e. Italy
3M United Kingdom Ltd., 3M House, Wigmore
Street, London W1 A 1ET. 01-486 5522

SOUNDCRAFTSMEN—U.S.A.
REW Audio Visual Co. See S.A.E.

SOUND TECHNOLOGY—U.S.A.
C. E. Hammond & Co. Ltd. See Lamb Laboratories
SOUNDTRACK—U.K.
Premier Industries ( Cheltenham) Ltd.

See Clarity

SPENDOR—U.K.
Spendor Audio Systems Ltd., Unit 12, Station Road
Industrial Estate, Hailsham, Sussex BN27 2ER.
0323 843474
STAG—U.K.
DTR Electronics Ltd., Torrington Street, Bideford,
N. Devon EX39 4DR. 023 72 4991
STANTON—U.S.A.
Wilmex Ltd. See Fidelity Research

STEEPLETONE—Hong Kong, Japan & U.K.
Steepletone Products Ltd., Cinema House, Middle
Barton, Oxford OX5 4DA. 0869 47116

See Whiteley

STEREOPACK FM ACCESSORIES—U.K.
A ntiference Ltd. See Antiference
STEREOSOUND—U.K.
Stereosound Productions Ltd., Capital Works,
Wakefield Road, Brighouse, Yorks. 0484 714355
STRATHEARN—U.K.
Strathearn Audio Ltd., Kennedy Way, Belfast B12.
0232 623231

STUDIOCRAFT—U.S.A.
Bose ( UK) Ltd. See Bose

SUGDEN, A. R.—U.K.
A. R. Sugden & Co. ( Engineers) Ltd., Connoisseur
Works, Atlas Mill Road, Brighouse HD6 1ES.
0484 712142
SUGDEN, J. E.—U.K.
J. E. Sugden & Co. Ltd., Carr Street, Cleckheaton,
W. Yorks. BD19 5LA. 0274 872501
SUPERSCOPE—U.S.A.
Marantz ( UK) Ltd. See Marantz
SUPEX—Japan
Linn Products Ltd.

See National

TELEDYNE ACOUSTIC RESEARCH

See AR

TELEPHONICS—U.S.A.
Macinnes Laboratories Ltd.

TELETON—Japan
Teleton Electro ( U.K.) Co. Ltd., Teleton House,
Waterhouse Lane, Chelmsford, Essex CM1 1BD.
0245 62442

TENOREL—Holland
Condor Electronics Ltd.

See Metr ° sound

TRANSCRIPTORS ( IRELAND)— Eire
Transcriptors ( IrI) Ltd., Industrial Estate, Carlow,
Ireland. Carlow 41646
British sales & service: S. M. Transcriptors,
Ballidon, Nr. Parwich, Derbys. 062 988 279

TRACE—U.K.
Trace House Ltd., 11 West Street, Southgate,
Crawley, Sussex. 0293 512727

See Beltek

TRUE SOUND—U.K.
Premier Industries ( Cheltenham) Ltd.

TANGENT—U.K.
Tangent Acoustics Ltd., Viking Way, Bar Hill,
Cambs. CB3 8EL. 0954 81377
TAN NOV LOUDSPEAKERS—U.K.
Harman U.K. See Harman Kardon
TAPE RECORDER SPARES LTD.
See Audio Packs

TDK—Japan
TDK Tape Distributor ( U.K.) Ltd., 341 Brighton Road,
South Croydon, Surrey CR2 6EQ. 01-688 7372
TEA C—Japan
Teledyne Acoustic Research.

See AR

VORTEXION—U.K.
Vortexion Division, Clarke 4. Smith Mfg. Co. Ltd.,
Melbourne Works, Melbourne Road, Wallington,
Surrey. 01-669 4411

Waltham Electronics ( UK) Ltd., 155/159 Queens
Road, Watford, Herts. 0923 24543

TOSHIBA—Japan
Toshiba ( U.K.) Ltd., Toshiba House, Great South
West Road, Feltham, Middx. TW14 OPG 01-751 1281

TRIO—Japan and U.K.
B. H. Morris& Co. ( Radio) Ltd.

VORTASOUND—U.K.
Vorta Systems ( U.K.), 343/345 High Street,
Cheltenham, Glos. GL50 3HS. 0242 27782

WALTHAM—Eire

See Condor

THORENS—W. Germany
Metrosound (Sales) Co. Ltd.

See Solus

See Amcron

See Clarity

WATTS—U.K.
Cecil E. Watts Ltd., Darby House,
Sunbury-on-Thames, Middx. TW16 5PJ.
09327 83252

WEIRCLIFFE—U.K.
Amos of Exeter Ltd., Exwick, Exeter EX4 2AG.
0392 72132

WHARFEDALE—U.K.
Rank Hi-Fi. See Akai

WHITELEY—U.K.
Whiteley Electrical Radio Co. Ltd., Victoria Street,
Mansfield, Notts. 0623 24762

WOELKE—Germany
Len nard Developments Ltd.

See Len nard

WOLLENSAK—U.S.A.
3M United Kingdom Ltd. See Scotch

U HER—W. Germany
Uher Ltd., 28 Spencer Street, St. Albans, Herts.
A L3 5EG. 0727 30236

WOLSEY—U.K.
Wolsey Electronics, Cymmer Road, Porth, Rhondda,
Mid Glamorgan CF39 9BT. 044 361 2711

ULTIMO—Japan
Condor Electronics Ltd.

WOOLLETT—U.K.
Woollett Audiostatics, Anerley Station Road,
London SE20 8PY. 01-699 5296

See Condor

ULTRA—U.K.
Thorn Consumer Electronics Ltd.

Tandberg ( U.K.) Ltd., 81 Kirkstall Road, Leeds
LS3 1HR. 0532 35111

VITA VOX—U.K.
Vitavox Ltd., Westmorland Road, London NW9 9RJ.
01-204 4234

VOGELS—U.K.
Solus Products.

See Linn-Sondek

TANDBERG—Norway

VISONIK—W. Germany
Uher Ltd. See Uher

TELEFUNKEN—See AEG

TEMPEST—U.S.A.
Regent Acoustics. See E.S.S.

STAX—Japan
Wilmex Ltd. See Fidelity Research

STENTORIAN—U.K.
Whiteley Electrical Radio Co. Ltd.

TECHNICS—Japan
National Panasonic U.K. Ltd.
Panasonic

UNISOUND—Japan
Condor Electronics Ltd.

See Ferguson

WORDEN—U.K.
Worden Audio Developments Ltd., 54 Chepstow
Road, London W2 5BE. 01-229 4996

See Condor

UNITRA—Poland
Daltrade Ltd., 181-183 Warwick Road, London
W14 8PU. 01-370 6181

V AC-O-REC—U.S.A.
V 0 R International, Unit F, Knowsley Ind. Est.,
Merseyside L349EY. o51-548 7400

WYE—U.K.
Wye Electronics Ltd., 27 Station Road, Brimington,
Chesterfield. 0246 70297

YAMAHA—Japan
Natural Sound Systems Ltd., 10 Byron Road,
Wealdstone, Harrow, Middx. 01-863 8622

VAN DER MOLEN—U.K.
Van Der Molen Ltd., 101 Hainault Road, Romford,
Essex RM7 7NU. 0708 22018

ZEROSTAT—U.K.
Zerostat Instruments Ltd., Edison Road Industrial
Estate, St. Ives, Huntingdon, Cambs. PE17 4LF.
0480 62225

VIDEOTONE—Hungary, Japan & U.K.
Videotone, 98 Crofton Park Road, London SE4.
01-6901914

ZEEPA—U.K.
Zeepa Instruments Ltd., 15 Richmond Grove,
Surbiton, Surrey. 01-399 0966
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harman u.k.
You used to
know us as Tannoy more recently as
The Tannoy Distribution Division.
Now we are known as

harman u.k.

All these Product Ranges
are available from

harman u.k.

'Bolivar Spealw Works
MICRO SEIKI

orrofon
harman/kardon

UBL
For information and
details of all these brands call
John Reddington
(U.K. Sales Manager)

harman u.k.
(The distribution division of Tannoy Products Ltd.)

St. John's Road, Tylers Green
Nr. High Wycombe, Bucks HP10 8HR
Tel : Penn ( 049 481) 5221

r\nc-

AMPLIFIERS,
CASSETTE RECORDERS,
HEADPHONES, LOUDSPEAKERS,
PICKUP ARMS, PICKUP CARTRIDGES,
RECEIVERS, TAPE RECORDERS,
TUNERS, TURNTABLES

the plethora of audio magazines now available in the UK,
AMONG
we have found that the sections most avidly studied by all
serious enthusiasts are the test reports and reviews of new equipment.
Obvious as the remark may be, change is the order of the day,
and this certainly applies to reviewing hi-fi products and systems.
In contrast to the pioneer days of hi-fi when there was more emphasis on do-it-yourself assembly and checking, often linked to minimal
test gear (an Ayo or just an old Pifco meter), but with hours of
listening to one's own or friend's units, the picture today is very
different.
The leading reviewers usually have an engineering background,
possess a laboratory, or have access to one, using the latest test
equipment costing tens of thousands of pounds. They should have
a ' good pair of musical ears', and they can ( or should) express their
findings in acceptable English on the printed page.
One has to say that in this surfeit of writings on high fidelity topics
and products at the present time, there appears to be atrend towards
unnecessary contentiousness and high emotive content detached
from useful measurements, as well as limited experience of listening
to the ' real thing'.
As far back as 1934, the late F. Langford- Smith in his best selling
Radio Designer's Handbook, commented that the ear is the only
final judge of fidelity with loudspeakers, although it must be supplemented with numerous measurements, and a listener with a keen
ear for distortion—he added—can only cultivate this faculty by
making frequent direct comparisons with the original music in the
concert hall.
HiFi News has always given serious attention to the technical
standard and impartiality of its reviews, and in this 1978 Annual we
have reprinted some seventy items from the original issues in
1976-77. This list consists of six amplifiers, eight tape cassette
recorders, eight headsets, seventeen loudspeakers, two pickup arms,
seven pickup cartridges, nine receivers, three reel-to-reel tape
recorders, three tuners, five turntables, and several miscellaneous
products. For quick reference, the full list is given on the Contents
page.
Regular readers will observe that in certain cases we have adopted
composite or comparative reviews: for example, a batch of amplifiers in the November 1976 issue ( reviewed by Gordon King), agroup
of loudspeakers by a panel of listeners (July 1977), James Moir's
survey of headphones ( March 1977), and the indefatigable Gordon
King's review of six cassette recorders ( September 1977).
We are of course aware that there is a place for the extended
individual review—for instance, the popular ' in-depth' report on the
original KEF 104 loudspeaker by John Crabbe as far back as October
1973—but for a combination of reasons, including the problems of
space, we are tending now to use the composite type of review. If
you analyse this form of presentation you will find that more meaningful information per page is available—with measured results and
comments compiled in chart form—than we can print nowadays in
the old style single review.
Prices quoted in the following pages generally include VAT,
but the figures given are as printed originally, and consequently
prices may be outdated or the products available at discounted
figures in certain stores. Manufacturer's or importer's addresses
may also have changed in some cases, and readers are referred to
the Audio Index on page 47 for up-to-date information at the time
of going to press.
Donald Aldous

Reports reprinted from
HiFi News & Record Review
over the period October
1976 to September 1977,
prepared by the following
contributors:
Donald Aldous
Trevor Attewell
Martin Colloms
Frank Jones
Gordon J. King
Paul Messenger
James Moir
John Shuttleworth
Roderick Snell
B. J. Webb
Reg Williamson

*For full details see page 5
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Next time yodreshopping for some new loudspeakers there is one name that
should be on the top of your List.

CELEF

MAKERS OF HIGH QUALITY LOUDSPEAKERS

It may not be in every Tom, Dick and Harry's shop but if you care to look
you will find a better class of dealer to demonstrate our superb range.
We make speakers from just over £ 80 per pair to over £ 500 per pair and
the same quality goes into all the range, so there is a model to suit all
systems and pockets.
For further details send s.a.e. to
Celef Audio Ltd.,

130 Thirsk Road, Borehamwood, Herts. U.K.

spendor
Spendor loudspeakers continue to be chosen
by broadcasting studios in the U.K. and abroad
for their accurate reproduction qualities.
range now includes the SA1 ' mini

The

monitor'

originally designed for use in outside broadcast vehicles where space is limited, and we
have introduced the D40 stereo amplifier, which
matches

perfectly with

the

SA1

for

quality

home listening.

Spendor Audio Systems Limited
Station Road Industrial Estate
Hailsham, Sussex, England BN27 2ER
Telephone Hailsham 843474

56

AMPLIFIERS

OTIS

e.

e

LUX MA N L8OV

O

UR group review this month looks at four
amplifiers all closely related in price and
power yield, one British and three Japanese.
The British one is the Harrison S-200 whose
power specification is 75 W into 7-5 ohms,
and the Oriental ones the JVC JA- S8,
Luxman L-80V and Technics SU 8600, which
is a very recent issue. Into 8-ohm loads the
JVC and Luxman have 50+50 W ratings and
the Technics a 73+73 W rating. The prices
are included at the bottom of the results table.
One desirable aspect of group reviewing is
that the measurements can be closely controlled in the laboratory using exactly the
same instrumentation and test conditions, so
that on all counts like is always being compared with like. This leads to more valuable
and valid assessments than is possible by
comparing the objective results of separate
reviews, particularly when processed by different laboratories and engineers. The parameters here investigated conform to our previously established format. A start is made
by checking the rated power specification of
the manufacturers in the manner expressed
by them, and none of the amplifiers was
caught out on this test.
Our standard measurement of power with
both channels driven simultaneously over
20 Hz-20 kHz into RL loads ( see the notes on
the test results table for details of the loads
used) was then applied, and this had the
effect of levelling out the powers of the four
amplifiers alittle. However, before any tests
were made, the amplifiers were preconditioned
and then measured for temperature rise above
ambience. If the heat sinks were exposed the
temperature measurement was made on
these; otherwise it was made on the accessible parts gaining highest temperature. None
of the amplifiers got too hot. The hottest
was the Luxman which has exposed heat
sinks. It must be stressed, however, that

none of the amplifiers reached atemperature
that was uncomfortable to the touch when
handling ordinary music signal reproduced
within the full dynamic range capabilities of
the output stages.
A very realistic test of any amplifier is the
output voltage it is capable of delivering to a
real loudspeaker before it starts to distort the
signal badly. This gives a direct correlation
between the output and the sound pressure
obtainable ( see HFNIRR, Dec 76 article on
Amplifier/Loudspeaker Interface).
The ZL load ( see the notes on the test
results table) was used for the measurement
because it simulates a ' difficult to drive' loudspeaker. The amplifiers were driven by two
signals (15 kHz and 16 kHz) simultaneously
and the volume controls were adjusted so
that the voltage of each signal across ZL was
half that obtained across RI,for the rated
power. The combined signal was then fed to
the tape sockets at an amplitude 20 dB above
the input sensitivity.
The output was then analysed and the results are given by figs. dspectrograms. The
only deviation from the conditions just stated
was that each signal from the Harrison had
to be reduced to 6.4 V to avoid severe overload, so that the parameter in this case is the
output voltage of each signal for maximum IM
products of — 40 dB (1%).. The amplifier that
came out best on this test is clearly the
Technics which provided 12.5 V each signal
with no IM product being greater than — 64 dB
(0.063%). A very commendable result indeed.
The Luxman followed with 110 V each signal
for amaximum IM product of — 53 dB (0.22%).
The JVC was not too far behind this again
with 10 V each signal but for a maximum IM
product of — 50 dB (0.31%), but with more
total IM distortion energy than the other two
Japanese models.
The apparently poor results of the Harrison
can be attributed to the early switching of the
protection transistors from out- of- phase load
current, and although the highest power-

JVC JA- S8
rated of the quartet into purely resistive loads,
it is the least capable of providing high sound
pressure levels in partnership with notoriously
'difficult' loudspeakers before the onset of
distortion. However, to be fair to the designer
it must be stated that our ZL load is particularly cruel, and that the Japanese models
adopt aform of relay protection. It has been
found that other amplifiers with transistor
protection circuits are less able to drive our
ZL than counterparts with different protection
circuits in them.
That, then, takes care of the distortion likely
to occur at the tap of the dynamic range sandwich under loudspeaker drive conditions. The
IM distortion at the bottom of the sandwich
was also analysed when each output signal
corresponded to a mere 500 mV. All the
models came out well in this test, this time
the Luxman being top with no product
greater than 0.03%. This is a very valid test
for crossover distortion, the distortion rising
at low sound levels when the biasing or
thermal stability is poor.
Distortion at the middle of the dynamic
range was assessed by distortion factor
measurements at low, medium and high frequencies at 10+10 W into RL loads. Good
results were obtained from all the models,
with the Technics being marginally top and
the Harrison marginally bottom with respect
to the 20 Hz yield in particular.
Transient tests evaluated as rise-time and
settling-time (the former across RL and the
latter across RL//1 p.F) are depicted by the
figs. (a) set of oscillograms. The scales are
cabrated at 10 fisec./div. which makes it
possible to obtain an absolute readout if
required. The smallest rise-time was given
by the JVC, closely followed by the Luxman
and then the Technics and Harrison in that
order. The rise-times of all models were too
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small in our judgement. The nearest approach
to the requirement is provided by the Harrison.
The more extended the upper-frequency
response, the smaller the rise-time, and the
test results show that this particular version
of the JVC was responsive almost to 400 kHz
ref. — 3dB, which is totally unnecessary. The
worst settling-time was the Technics with
'rings' extended over at least 30 p.sec. The
best was the Luxman with a 20 i.tsec. over/
undershoot of reasonably well damped amplitude. We feel sure that all models would have
done better with a less extended highfrequency response.
The slewing-rate effectively signifies the
amount of high-frequency voltage that can be
obtained from the power amplifiers before the
onset of serious distortion. It tells how fast
the output stages slew. A fast slewing-rate is
required to tame transient IM distortion when
the small- signal rise-time is small. Thus, the
greater the small- signal bandwidth, the
greater must be the slewing-rate for a given
possibility of TIM (always assuming, of
course, that the programme signal itself is
sufficiently fast to outpace the slewing-rate
and hence the negative feedback circuit!).
All amplifiers were well catered for in this
respect, the Technics having the fastest
slewing-rate if not the least immunity against
TIM.
The damping factor was measured at both
low and high frequencies. The former is most
important since it controls the low-frequency

resonance of the connected loudspeaker. A
value no less than about 30 is generally
adequate, and all the models satisfied this.
The high-frequency value is interesting since
it gives an indication of how the negative
feedback of the power amplifier falls with increasing frequency. The increasing highfrequency value of the Harrison could mean a
tendency towards instability, though this was
not proved.
The test results also give input sensitivities,
impedances and S/N ratios. In addition the
magnetic pickup input overload threshold is
evaluated in terms of peak voltage rather than
the more usually quoted rms voltage. Peak
voltage is much more logical because disc
music recording level is always given in peak
cm/sec. Thus, if the recording level is, say,
10 cm/sec. peak and the cartridge sensitivity
1.5 mV/cm/sec. one can tell immediately that
the output is 15 mV peak and how far away
from amplifier overload threshold this is. Peak
recording levels in excess of 30 cm/sec. have
been noted. Thus, an amplifier with a magnetic pickup overload threshold of 100 mV or
more would be unlikely to overload from any
normal recording played with anormal type of
magnetic pickup. This was well satisfied by
all the amplifiers. The nominal output available for tape recording is also given along
with DIN socket availability if appropriate.
The set of sweep oscillograms in figs. b
show the characteristics of the tone controls,
filters and loudness control ( note that al-

though the Luxman has a loudness control
which is switchable for high and low boost or
low boost only, this is not shown on the oscillogram. The most versatile tone control system is that of the JVC, called aSound Effect
Amplifier. This has ± 10 dB controls at the
five frequencies of 40, 250, 1k, 5kand 15 kHz,
and very useful they are, too. Each frequency
is separately adjustable by small calibrated
control knobs along the centre bottom of the
fascia. The system can be defeated by a
press- button and it can also be made active
during tape recording by another pressbutton.
The Harrison had a middle control in addition to the usual bass and treble controls. In
the lift mode this serves as a ' presence' control. The frequency is sensibly chosen, but
the maximum lift and cut of the bass and
treble controls is rather excessive and
unnecessary.
Enhanced tone controlling of the Luxman
and Technics is provided by two pairs of
turnover frequencies, one for bass and the
other for treble, the sweeps showing the
maximum lift and cut of each pair. The Luxman turnovers are switchable over 150/300 Hz
and 3/6 kHz and the Technics over 250/500 Hz
and 2.5/5 kHz. Both machines provide defeat
switching of the tone controls.
The top sweep of each oscillogram shows
the filter or filters. That of the JVC turns over
around 9kHz and reaches the minimal rate of
6dB/octave. This amplifier also has a sub-

Chartevell ElietrmAcoustics Limited
2Commonside Ease. Mitcham. Surrey. CR4 1HX. England. Tel.: 01 - 648 4494/5 01-640 7426)7
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Comment
Spec. met at 1kHz
one ch.
Useful power yield

HARRISON S-200

51+51 W

Measured Result
50+50 W/8 ohms

MAKE/MODEL

8.6 Vigsec.
133/400
3mV/47 k/67.5 dB
155 mV/50 k/76 dB
170 mV
100 mV/20 mV
(nom.)
Fig. 2(b)

Acceptably fast
FIB fall at hf
Useful values
Useful values
Adequate
Also DIN socket
Tape 1
Excellent SEA
Also 18 Hz at 6dB/
octave
Not necessary with
SEA
Very good
Very good
Mains earth conductor
(No mains outlets)

Eldonwall Trading Gi mar Limited
Estate, Staples
Corner, 6-8
Priestley Way,
NW2 7AF
Includes VAT £ 241 50

8.2 V/gsec.
50/22
2.3 mV/50 k/67 dB
140 mV/50 k/90 dB
311 mV
150 mV ( nom.)
Fig. 2(a)
Fig. 2(a)
No loudness
Fig. 3(a)
Fig.3(a)
Class 1

JVC ( UK) Limited

£229.50

Slewing-rate RI,

Damping factor Ity 2W 40Hz/20 kHz
Inputs (sensit./Z/(S/N)) ,
low-level ( PU)
high-level
PU overload threshold 1kHz V peak
Tape recording output

Tone control responses

Filter responses

Loudness response

Departure RIAA/separation PU

Crosstalk to tape monitor'

Insulation class BSI

Manufacturer/distributor

Price

Class 1

Fig. 3(b)

Fig. 3(b)

No loudness

Fig. 2(b)

Fig. 1(b)

Rise-time too small

6Hz-63.5 kHz

Crazy top response

<5 Hz-390 kHz
Fig. 1(a)

Rise-time RL/settling-time RL//1 i4F

ge

Includes VAT

£270.00
Includes VAT

3-5 Eden Grove,
London N7 8EQ

Howland-West
Limited

10 Museum Street,
London
WC1A 1JS

Inclined sweep
bottom
Mains earth conductort
(Mains outlets)

Also 20 Hz subsonic
High and low or
low only
Acceptable

150 mV/47 k/92 dB
268 mV
150 mV ( nom.)
Good values
Adequate
Also DIN socket
Tape 1
2pairs of turnovers

Bass boost only
Separation re50 dB
...!.-. 60 dB at 1kHz
(3rd sweep)
Mains earth conductor
(No mains outlets)

Fig. 3(d)
Fig. 3(d)

107-109 Whitby
Road, Slough,
Berks. SL1 3DR
Includes VAT

National Panasonic Limited

£259•95

Class 1

12 dB/octave roll-off
Fig. 2(d)

Good hf power
delivery
Good balance
Good and useful
(PU 1and 2)
Very good S/N ratio
Adequate
Also DIN 30 mV
Tape 1
2pairs of turnovers
Fig. 2(d)

Fig. 2(d)

,.!--. 10 ye/sec.

Rise-time too small

40/40
2mV/47 k/68 dB

Top too extended
Fig. 1(d)

NFB fall at hf
Lower Z preferred

Excellent results

Al! products
<0.05%
<5 Hz-94 kHz

Reasonably fast

Excellent results

Fig. 4(d). 12.5 V/s.

Excellent results
500 mV/sig. Excellent
Excessive top
response
Rise-time too small

Class 1

Fig. 3(c)

Fig. 3(c)

Switchable boost

Fig. 2(c)

Fig. 2(c)

130 mV/50 k/83 dB
297 mV
150 mV ( nom.)

33/20
2.9 mV/65 k/64 dB

6.6 V/eisec.

Fig. 1(c)

5Hz-140 kHz

Heat sinks covered
22° C
0.02%/0•015%/0.07% Excellent results

Heat sinks get hot!
Excellent results

Comment
Spec. met 20 Hz20 kHz
Good yield

LEJCHNICS

.-.

78+78 W

Measured Result
73+73 W/8 ohms

MAKE/MODEL

N ..

Comment
20 Hz-20 kHz/0.05%
dist.
Spec. met

LUXMAN L-80V

Mains earth conductort
(Mains outlets)

Sep. 2nd sweep
down
3rd sweep down

No hardship!

Useful midrange
control
Slope maximum

Satisfactory
Adequate
DIN socket

Remarkable
Satisfactory

Earlier roll-off
possible*
Settling-time too
long
Acceptably fast

30° C
To BSI-415
40° C
0.15%/0•03%/0•085% Good mid-spectrum 0.045%/0.04%/
0.065%
Fig. 4(b). Poor
6.4 V each signal
Fig. 4(c)/10 V/sig.
only
No product > 0.08% 500 mV each signal No product 0.03%

Frequency response RL - 3dB

Suitable for difficult
LS
500 mV each signal

Fully acceptable
Excellent results

55+55W

Power to clipping over 20 Hz20 kHz 12 /,
Temp. rise above ambience'
Dist. factor 10+10 W RL (20 Hz/
1kHz/20 kHz)
IM dist. IL high output'

60.5+60.5 W

Measured Result
75 W/7.5 ohms

Comment
Spec. met 20 Hz20 kHz
Useful power yield

Measured Result
50+50 W/8 ohms
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The finest sounding amplifier of the group
was the Technics, but they all accounted
very well subjectively for themselves, including the Harrison, particularly with this one
driving a pair of Tannoy loudspeakers.
Running hard into a pair of 'difficult' loudspeakers the early clipping of the Harrison
could just be detected on certain types of
programme material, but in the test room of
some 65 m3 and at sound pressures up to
96 dBA peak this was not as prevalent as the
objective results may lead one to expect.
The British Harrison is a neat little amplifier which belies its resistive load power
potency. It is equipped with useful filtering,
with the slope and midrange controls adding
to its character. It uses ' logic' operated touch
sensors for source selection which illuminate
when activated. It is also equipped with two
adjacent rows of light emitting diodes that
reveal how the power is peaking in the left
and right channels. The LEDs are contained
within a small unit located directly above the
slider balance control, and calibration is in
decibels.
There are also two jack sockets for left and
right microphone circuits with an associated
source selector. Loudspeaker pairs A and B
are catered for, and by switching off both
pairs it is possible to secure private headphone listening by way of a third fascia jack
socket. All rear socketry is to the DIN standard and inputs are available for magnetic
pickup, radio, auxiliaries 1and 2and two tape
machines ( one for tape replay only). Input
sensitivity (level) presets are available on
auxiliary 2and the tape replay only circuit. By
extracting a DIN bridging plug from a rear
socket it becomes possible to introduce a
matrix decoder, etc. between the control and
power amplifier sections. Although relatively
small and of low profile, the amplifier is quite
heavy for its size, much of the mass being
attributable to the mains transformer and the
large heat sinks at the rear. It is well engineered and cleverly designed in terms of stateof-art electronics.
A highlight of the JVC is the Sound Effect
Amplifier and Imust admit to being biased in
favour of this form of response tailoring. However, on certain programme material a
smoother rendering was achieved either with
the high filter active or, better, with the
15 kHz SEA control turned down a couple of
points. In fact, by the use of this latter control
a more desirable small- signal high-frequency
response characteristic can be achieved compared with the remarkably wide untamed
response. To a lesser degree the same
applies also to the Harrison, but with this
amplifier the 10 kHz filter along with the slope
control can be used to provide agradual rolloff of the upper-frequency response.
While the JVC has the usual type of
Japanese ' brushed aluminium' fascia with
metal, ventilated enclosure with internal heat
sinks, the Harrison is essentially of blackfinished metal set against aluminium extrusions round the bottom edge with exposed
rear heat sinks.
The JVC adopts mostly RCA ' phono' type
60
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HARRISON S-200

2a

2e

sockets for the various sources, which are
magnetic pickups 1 and 2, tuner, auxiliaries
1and 2and tape machines 1and 2, the latter
two each providing replay and recording with
DIN socket duplication on tape 1. A front
switch makes it possible to dub from either
tape machine to the other. There are also
rear sockets for preamplifier out and main

2b

24

amplifier in and two extra pairs of sockets for
four-channel adaptation.
Circuits and lever switching for main and
remote pairs of loudspeakers are also provided, along with the usual type of headphone
jack socket. Like some other Japanese
amplifiers, including the Technics, a switch
activates a20 dB attenuator for ' muting'.

The Luxman amplifier is a handsome
piece of electronics with ' brushed aluminium'
fascia and well proportioned, tinted control
knobs which operate very smoothly yet positively. The volume control, the largest knob
of all, is situated virtually at fascia centre (a
small light at the top of the control signifies
that the amplifier is under power), with the
selector control to the right and the bank of
tone controls with their turnover and defeat
switches to the left. Thetest sample was complete with a wooden enclosure of furniture
quality finish and nicely grained. The heat
sinks are exposed at the rear, as those of the
Harrison, and a grille at the top rear of the
enclosure provides a convection path for
ventilation. This amplifier, too was judged
by a small listening panel as one of
exceptionally fine sound.
Source sockets, tape facilities and switching are close to those of the JVC except for
the pre- and main amplifier sockets and the
two pairs of sockets for four-channel adaptation. Main and remote loudspeaker pairs are
also catered for (small press switches), the
headphone jack socket being at the bottom
right-hand corner, adjacent to the pressbutton mains on/off switch.
It is not easy to define the Technics
aesthetically. Although it would fit into the
domestic scene it is rather more scientific
looking than any of the other amplifiers. It
would not look out of place in the lab. Indeed,
it would make an excellent reference and instrument amplifier, for objectively its performance would take some beating. It is
metal-encased with internal heat sinks ventilated by slots in the enclosure. The fascia is
a kind of ' chocolate brown' colour carrying
tinted control knobs and lever switches, the
former operating precision rotary switches
and potentiometers. The front panel is very
substantial and is equipped with side handles
and slots, the latter making it possible to
mount the amplifier in an instrument rack.
The volume control works over 2dB click
positions calibrated from 0dB to — 60 dB and
then infinity. The bass and treble controls
also have marked click positions, while a
click position identifies the centre setting of
the balance control. Loudness and the low
and high filters are operated by press- buttons.
RCA ' phono' type sockets at the rear accept
the programme sources, which are magnetic
pickups 1 and 2, tuner and auxiliary. There
are also sockets for recording and replay of
tape machines 1 and 2, with DIN socket
duplication for tape machine 1. Switching is
provided for dubbing from either machine to
the other. It is also possible to operate the
control and power amplifier sections independently by the removal of left and right
linking plugs from two pairs of sockets at the
rear.
Although the four amplifiers have similar
power ratings, the results have shown that it
is not necessarily the amplifier with the
greatest rated power into resistive loads that
will produce the highest, stress-free sound
pressure in the listening room. Apart from
the way that an amplifier behaves when connected to real (or simulated) loudspeaker
loads, this is also influenced by the manufacturer's or distributor's method of rating the
power. It is noteworthy that many Japanese
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Figs. a Rise-time top (
RI)and settling-time below
(R LII1 MF). Sweep 10 osecjcliv.
Figs b Tone conkol response characteristics; also
where applicable high filter characteristic top and
loudness characteristic at - 30 dB bottom. Scale
liz X10 and 5dBldiv.
Figs. C Departure from RIAA at 1dEtldiv. top.
Stereo separation and crosstalk from PU to tape
monitor at 10 dB/div. from top (bottom). Sweep
20 Hz-20 kHz (Hz x10).

4d

Figs. d Intermodulation Into ILfrom driving signals
at f1 = 15 kHz and (2=16 kHz when the rms voltage
of either signal is equal to half the voltage across RL
for the rated power. Scale 10 dBI5 kHz[div. (see text
ref. Harrison).
1. NC JA-58
2. Harrison S-200
3. Lurman L-80V
4. Technics SU8600
61
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amplifiers are currently being rated in various
terms, sometimes including the 1kHz only
power into 4 and 8ohms with one channel
only running, or both channels running together, and the power that is available into 5
and 8ohms over 20Hz-20 kHz with both
channels running together.
Where applicable, the manufacturer's rated
power at the top of the results sheet refers to
the 8- ohm rating over 20 Hz-20 kHz with both
channels running together. If an amplifier is
thus rated as 50+50 W, 20 V rms will be present across each load at this power. Since
the IM distortion at high power is measured
in terms of two high-frequency signals each
of half this voltage across ZL ,it follows that
an amplifier which has been rated differently,
possibly to give it an apparent resistive- load
power advantage over another, will fare less
well on the IM test than a counterpart which

CASSETTE
RECORDERS
Introduction
of the decks has been tested separEACH
ately in the lab and then evaluated by listening tests. They have also been written up
separately, so that the various features, styling, ergonomics, cosmetics and so forth can
be quickly referred to and compared. A good
deal of thought was given to selecting the
tests, particular attention being paid to those
parameters which we regard as having most
relevance to the listening experience, and
those concerning the compatibility of the
machine with apartnering amplifier or receiver.
It was decided not to evaluate the machines
with a multiplicity of different tape brands (we
are dealing elsewhere with tape compatibility
aspects) but instead select aferric tape which
is either recommended by the manufacturer
or distributor or, in the event of there being
no specific recommendation, to use a high
energy ferric tape of previously proven parameters and quality. In the latter respect we
decided in favour of the excellent Maxell
UDXL I. We used this formulation because
by now we have agreat deal of both objective
and subjective information on it (and have
also seen how it is made and quality- controlled at the factory in Japan), and because
it is representative of a good, high quality
tape of the latest ferric formulation which
performs well in the vast majority of hi-fi tape
decks. This is certainly not to imply that there
are not other tapes of equally good performance; but just how well any tape performs
with a given machine is closely allied to
specific head, head pre-amplifier and circuit
design features, as well as to the nature of
the equalisation, recording pre-emphasis,
biasing and so forth.
Having tested a large number of different
machines for tape-compatibility, we are veering towards the conclusion that many recent
high energy ferric tapes are capable of outperforming some of the more costly Cr and
62

has been more conservatively rated. This is
partly the reason why the Harrison came out
poorly on the IM test. The technical specification gives the power parameter merely as
'100 W continuous sine into 4ohms ( rms) and
75 W continuous sine into 7.5 ohms ( rms)'.
Neither the frequency range ( or, indeed, frequency) nor whether these apply to one or
two channel drive is stated. It will be seen
that the test results found that the power was
only a little over 60+60 W into 8ohms RL
over 20 Hz-20 kHz. The other reason, which
has already been considered, relates to the
early triggering of the protection transistors
with the amplifier driving into the ZL .
Relative to the manufacturers' ratings of
the other three amplifiers, therefore, the
Harrison can only be regarded as a60+60 W
(approximately) amplifier into RL over 20 Hz20 kHz. However, to be perfectly fair, the

power frequency response is given in the spec
as + 0.5 dB 20 Hz to 20 kHz at 50 W. 0.5 dB is
about 12% up on 50 W, or 56 W, which is not
far from our findings.
Apart from power yield, choice will be dictated by the facilities provided, the aesthetics,
ergonomics, physical size and so forth. The
neatest amplifier is possibly the Harrison and
the one with the most versatile tone control
system the JVC. The most exacting one
technically is possibly the Technics, which
is also a fine sounding amplifier, though will
probably be less well liked by the distaff side
than the others. The tape enthusiast may
require two tape recording and replay circuits
with inter- dubbing switching, and the three
Japanese models satisfy these requirements.
Probably the best looking of the group is the
Luxman, but now we are entering another
area of subjective controversy! e
G.J.K.

FeCr formulations on an overall basis. This
is not necessarily caused by intrinsic shortcomings of Cr and FeCr brands, but probably
more by how well any particular machine is
able to cater for them. Saturation thresholds
of some heads and the overload characteristics of some head pre-amplifiers do not
always encourage the use of the ultra- high
coercivity formulations.
We have also found that a machine operating in the 70 µsec high- bias mode may sometimes exhibit a marginal impairment in overall
performance compared with the 120/2.sec
normal bias mode. This is one reason why
we decided against using the more expensive
Maxell UDXL II. With certain machines this
tape undoubtedly has the edge on UDXL I.
It is a well respected tape having a high-frequency and energy capacity approximately
equal to Cr formulations; but because of this
the machine has to be operated in the 70 j
usec
high- bias mode to avoid upper-treble emphasis. The lower price UDXL Iseems to be
less critical than the UDXL II of machine
adjustment and parameters.

such machines it is virtually impossible to
overload the input, provided the level control
is suitably retarded to avoid an over- recording indication on the meter. This, though, is
not always true of the DIN or mike inputs.

The Objective Tests
A set of lab parameters has been worked
out against which each machine was objectively judged and finally appraised in terms
of statistically- derived figures of merit.
Inputs
The first parameter gives the minimum
input signal level required to reach 0VU recording level. This was measured with the
recording level control at maximum on a
1kHz sine- wave signal. In practice, of course,
the level control will rarely be operating at
maximum because the input signal will be
above the input sensitivity. The second parameter shows how much signal can be applied
before the input pre-amplifiers are driven into
overload and hence bad distortion. To avoid
the output amplifier from overloading the recording level control was turned down as the
input signal level was increased, keeping the
meter at 0VU. In some models the level
control is effectively before the pre-amplifier
associated with the ' phono' input, so with

Outputs
The next parameter shows how much output signal is obtained on 0VU replay level at
'phono', DIN and headphones. This was
measured with the replay output level control
(when fitted—some machines have a fixed
output) at maximum. An important parameter which is often overlooked in reviews
is the headphone signal. We checked this
across both 8-ohm and 200- ohm loads to give
some idea of how loud ( relatively) the headphones will sound at normal replay level with
both low and medium impedance units.
Next, the maximum signal that can be obtained before the output amplifier runs into
bad distortion was measured. In most cases
the DIN output is the same as, or close to,
the ' phono' output. Similar information is
provided on the headphone jack, again across
8- and 200-ohm loads.
The Meters
We then checked the meter replay indication from arecorded flux of 200 nWb/m ( Dolby
level) at 400 Hz. Some machines have aDolby
mark on the meters indicating this level, and
most were adjusted fairly closely to this. The
effective ' sensitivity' of the meters can be
important when the recording level is peaking
to 0VU or a little above, as is desirable for
the widest dynamic range. If for example the
200 nWb/m Dolby mark is at — 3VU and the
meters are peaking to 0VU, the effective flux
(near but not exactly, depending on tape
sensitivity) will be 3dB above 200 nWb/m,
or about 280 nWb/m. This means that the
tape distortion is bound to be higher than
when the machine is peaking to 0VU and the
Dolby mark is at + 3VU, for then the effective
flux at 0VU will be approximately 3dB below
200 nWb/m, or a mere 140 nWb/m. The converse, however, is true of the S/N ratio when
this is referred to 0VU.

Distortion
Because recordings will probably be peaking to 0VU, we measured the 3rd harmonic
distortion at 333 Hz and 0VU recording level.
We also measured harmonic distortion at
+6 VU to give an indication of the behaviour
in overload.
We then measured intermodulation distortion on equal-amplitude two-tone signal at 7
and 8kHz. Measurements were made at two
recording levels as shown by the meter on the
composite signal, at — 5VU and — 3VU. The
distortion refers the rms sum amplitude of
the adjacent lower and upper sidebands of
the intermodulation products to the rms sum
amplitude of the two driving signals on a percentage basis. By this method, errors resulting from equalisation effects are compensated.

Goodmans
SCD-110
--

JVC KD-21

1 4) !lb 1)

Overload
An important but rarely investigated factor
is the threshold saturation distortion of the
record/replay head(s) and the threshold overload of the head pre-amplifier. It has been
suggested by Angus McKenzie that the peak
flux from pre-recorded cassettes of certain
types can rise to 6dB above Dolby level (
circa
400 nWb/m), so it would be sad if the head
saturated or the pre-amplifier overloaded at
such level. We have not ourselves tested the
peak recording fluxes of pre-recorded cassettes (we are in the process of doing this—but
it is not easy!). We thus considered it desirable to get some indication of how much flux
can be recorded and reproduced relative to
a severe rise in distortion. Tape distortion
itself is essentially 3rd harmonic, so we looked
out for a swift rise in 2nd harmonic ( more
likely from tape- head or preamp) as a gradually increasing recording flux was replayed
and analysed on a spectrometer.
In some cases the tape merely went hard
into compression well before overload effects
were observed. When this happens the fundamental holds steady ( saturates) while the 3rd
harmonic rises to reach it. The 2nd, even
and odd subsequent harmonics also rise;
but, not unusually, the 2nd and even harmonics eventually fall. This tends to happen
when there is arespectable overload margin.
When there is a lesser margin, the point of
overload is dramatically revealed by a swift
rise in all harmonics, often with the 2nd and
other even ones predominating. Unless there
is a clear overload demarcation point, we
have quoted the equivalent tape flux relative
to a given 2nd harmonic distortion. Provided
the overload is no more severe than, say, 3%
2nd harmonic at 420 nWb/m, then it is unlikely that it will cause trouble on heavily recorded music cassettes. We are of the
opinion that head saturation/pre-amplifier
overload distortion is unlikely to be troublesome in general.

_
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Signal-to-noise ratios
Next we measured the S/N ratio at the
'phono' and DIN (closely corresponding to
mike) inputs with CCIR weighting in the read63

ccii
out adjusted for 0dB at 2kHz ( not 1kHz)
both with noise reduction off and on. The
ratio was referred to 200 nWb/m flux at about
400 Hz; but to be consistent we used machine
erased tape ( so that any erase noise is also
included) and this passed through the machine
in record mode, with the appropriate input
loaded, and with the recording level control
set to the position which gave 0VU recording
level on an input signal 20 dB above the input
sensitivity level.
Frequency response
The frequency response was ( record/replay)
plotted with noise reduction both off and on
at two levels of 20 nWb/m and 150 nWb/m
(set at 1kHz) over a logarithmic sweep of
20 Hz-20 kHz at ascale sensitivity of 5dB/div.
for each sweep. However, note that the upper
pair of sweeps on each oscillogram represents
the lower recording level, and vice versa, while
the lower plot within each pair was made with
noise reduction on. In this way one can easily
judge the encoding/decoding integrity of the
noise reduction over a fairly wide dynamic
range. One can also observe the high-frequency compression of the tape at the higher
recording level, registered as an earlier tail- off
of response on the lower plots.
Wow and flutter
Wow and flutter was analysed at the start,
middle and end of the cassette, the results
being the average. The intrinsic wow and
flutter was evaluated with the TDK AC-341
W&F test cassette and the record/replay
W&F with the C60 cassette used for all the
other tests.
Other parameters

latter channel's output while the first channel's output was suitably loaded.
We have also given approximate suggested
selling prices (there are no longer ' recommended' retail prices!), taken from discounted
sources where appropriate.
The type of tape actually employed and one
or two other items of note are given at the
conclusion of each test table.
Please note that the machines are not presented in any particular order of merit; they
are merely included in the order in which they
were tested.

GARRARD GC-300
This is one of Garrard's recent machines.
Although a British firm, the machine bears
the label ' made in Japan'. There is also a
Garrard front- loader; but the GC-300 is a
fairly conventional top- loader, the least costly
of the two, and can (at the time of writing) be
found discounted for around £100. It is nicely
presented, having adark, plastic moulded top
and a wooden plinth-type surround. It includes two clearly calibrated VU meters,
separate switching for Fe and Cr equalisation and bias level (thereby facilitating selection for FeCr formulations if you feel that way
inclined) and two pairs of slider controls, one
pair for L/R channel recording level and the
other pair for L/R channel replay level. It is,
of course, equipped with Dolby- B noise reduction, and the switching of this, as with
record mode and Cr mode, is indicated by a
coloured light on the top panel.
It has the usual digital tape counter but no
memory rewind ( but is such a device really
necessary—how often is it used?). Ins and
outs for ' phono' ( line) and DIN are at the
rear, while standard jack sockets for left and
right mikes and a headphone set are at the
front. The mechanics are sound for amachine
in this price range. The eject key results in a
quick, yet silent, rise of the cassette compartment lid, which is dark-tinted plastic.

We found no problems with cassette interfacing from either the mechanical or electrical
aspects. The machine, though, is alittle more
critical of cassettes from the W&F aspect
than some of the others. Compatible tapes
are Agfa Carat, Ampex Studio, Sony FeCr
and Sony HF, along with the Maxells.
The lower frequency response has more
irregularity than on the other models between
100 Hz and 500 Hz, but remains within — 6dB
of ref. level below 100 Hz. At 20 nWb/m the
high-frequency response is acceptable, and
reasonable Dolby integrity is maintained over
the dynamic range.
The machine was established in a typical
hi-fi system for several weeks and was found
easy to operate, free from aberrations and
sound in performance. At around £100 it
must be regarded as particularly good value
for money.

GOODMANS SCD-110
This is a smooth- looking front- loader from
another high-ranking British firm, whose
machine carries thé tag ' made in Japan for
Goodmans Loudspeakers Limited'. From our
researches it seems that it could have emanated from the JVC stable—if so, it has agood
pedigree! On the current discount market
it runs more towards £125, so is rather more
expensive than the Garrard; but generally,
front- loaders are always just that bit more
costly. They can be useful if you have limited
hi-fi space as they facilitate stacking; but
take care not to bring them too close to mains
transformers, as you might be affected by
background hum.
This model superseded the successful
SCD-100, which is now out of production. It
has fewer facilities than its predecessor, but
from our tests and observations it seems
likely that it could be just as popular. Bernard
Cushion ( Goodmans MD) was telling me that
to maintain production of the SCD-100, which
has Nakamichi origins, the selling price
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Finally, we measured the fast spooling time
of a C60 cassette, and the stereo separation
at 1kHz ref. 0VU. For the latter test, a 1kHz
signal was recorded on one channel only
with the input to the other channel loaded.
The crosstalk was then measured, via a1kHz
bandpass filter to eliminate noise, from this

GUWO

Cassette Deck:

Goodmans SCD-110

JVC KD-21

Aiwa AD-6300

Garrard GC- 300

Technics 630

Sony TC-229S0

83/1.4/0.7

77/0.47/0.17

60/0.28/0.3

47/2.5/0.13

74/0.33/0.30

36/0.35/0.2

Input sensitivity 0VU recording level 1kHz ' phono'/
DIN/mIc ( mV):

>10,000/470/58

>10,000/90/35

>10,000/38/38

9,800/540/40

>10,000/26/22

>10,000/180/70

Input overload threshold 1kHz ' phono'/DIN/mic
(mV):
Output 0VU 1kHz
'phono'/DIN (both high Z) ( mV):
headphone socket 8ohms/200 ohms ( mV):

300/340
36/165

400/400
40/210

750/DIN fixed or van58/86
ab'e

3f0/360
55/110

460/DIN not tested
63/86 .m
( max)

7301-/ DIN not tested (o/p
100/135
level con. max.)

Output overload threshold 1kHz
'phono'/DIN (both high Z) ( mV):
headphone socket 8ohms/200 ohms (mV):

4,000/not tested
105/500

3,000/3,000
70/900

4,800/DIN not tested
260/330

470/not tested
200/400

3,000/DIN not tested
250/530

>5,500/DIN not tested
215/290

+3

+3

+3

+3.5

+1 (on peak); + 3 (on
VU)

+2.5 VU

0.3 /
2.5

04/2.8

0.4/3.0

Dist. 3rd harm. 333 Hz (with recommended tape)
0VU recording level/ + 6 VU recording level (%):

0.5%/2.5%

0.7/4.5*

0.25/0.89 (significant 2nd
harm.)

4.0/6.3
5.0 /
9.0

7%/10%

10/15 ( VU meter—nonpeak)

3.16%/5.0%

Dist. IM sidebands 7and 8kHz (with recommended
tape") — 5VU recording level/ — 3 VU recording
level (%):
Head/head-preamP overload threshold ( nWb/m):

410 for 3% 2nd harm. (1kHz)

400 for 1% 2nd harm.
(1 kHz)

400 for 0.3% 2nd harm.
(1 kHz)

447 for 4% 2nd harm.
(1 kHz)

400 for 03% 2nd harm.
(1 kHz)

400 for 1% 2nd harm.
(1 kHz)

(49.1 /48.8)/(59.1/59.1)

(49.3/49.3)/(59.3/59.3)

(48.5/49.0)/(56.5/57.0)*

(47.5/47.5)/(58.0/57.5)

(49.7/50.0)/(57.0/57.5)

(50.5/49.5)1(58/58)

S/N (CCIR) ref. 200 nWb/m ( m/c erased tape .)
noise reduction off/on (recommended tape")
('phono'/DIN) ( dB):

See oscillograms

See oscillograms

See oscillograms"

See oscillograms

See oscillograms

See oscillograms

Frequency response ( recommended tape")
20 nWb/m ( noise reduction off/on): upper pair
150 nWb/m ( noise reduction off/on): lower pair
Wow and flutter ( DIN peak weighted)
replay only (test tape***) (%):
record/replay (recommended tape") (%):

0.13
0.16

0.12
0.18

012
0.15

0.09
0.12

0.13
0.15

0.05%
0.06%

120

96

80

85

85

72

Fast spooling time C60 cassette ( sec.):

54 at ' phono' sockets 50dB at ' phono' sockets 52

33 at ' phono' sockets

47 at ' phono' sockets

36.5 ( phono)

Stereo separation 1kHz and 0VU (dB):

£124.90 discounted

£135.00

£175.43

£139.95

£285

Suggested selling price:
*Maxell UDXL IC60 cassette used
** Level controls for 0VU when input 20 dB above
input sensitivity; input loaded
*** TDK AC-341

CCIR weighting for S/N 0dB=
2kHz as per Dolby recommendation. No monitoring via DIN.
No output level control. Separate switches for equalisation
and bias (suitable for Fe, FeCr
and Cr tapes).

CCIR weighting for
S/N 0dB = 2kHz as
per Dolby recommendation. Separate switches for
equalisation and
bias ( suitable for Fe,
FeCr and Cr tapes).
Cassette retained by
two spring-loaded
ball-bearings; no
eject key. Full cassette always visible.
Five peak-responding LEDs in
to two averageresponding VU
meters,

CCIR weighting for S/N
CCIR weighting for
S/N 0dB= 2kHz as per 0dB= 2kHz as per
Dolby recommendation Dolby recommendation. Separate
Separate switches for
switches for equalisbias and equalisation
ation and bias (suitable
(three bias levels).
for Fe, FeCr and Cr
Average- responding
tapes). Equipped with
VU meters and LED
output level controls.
peak indicator lighting
at + 5VU sinewave.

CCIR weighting for
S/N 0dB=2 kHz as per
Dolby recommendation. Separate
switches for equalisation and bias (suitable for all tapes).
Output level control
and ' peak' switch for
me t
ers .
This machine was
kindly loaned by Upton
Electronics of Brixham
and Paignton.
"A slight change in
recording level was
noted Into 8-ohm
headphone loading.
Automatic stop in the
play/record mode but
not in fast spooling
modes.

CCIR weighting for S/N
0dB= 2kHz as per Dolby
recommendation. Sepal.ate switches for equalisation and bias (three bias
levels). One peak-responding LED in addition
to two average-responding VU meters. Electronic-controlled switching and remote control
facilities. Machine also
Incorcorates switchable
limiter ,level controls for
both line and headphones
memory and timer facili ties and separate record ing level controls ( left and
right channels concentric
for line and mic/DIN.
LED flashes at approximately + 6VU.

Meter at 200 nWb/m 400 Hz Dolby level ( VU):

5%/9%*

£99.94 discounted

would by now have risen by 6dB, so anyone
with one has made a good investment. If the
SCD110 is anywhere near as reliable as the
SCD100, then on that count alone it will score:
my own model has been running for upwards
of two years, and apart from a mild wow and
flutter rise is as good as it ever was.
The front panel has a pleasantly rounded
bottom edge which does a lot for its appearance. It has ' phono' and DIN ins and outs at
the back, with a front press switch to select
between them. ( With the Garrard, DIN is
selected when a DIN plug is inserted.) Three
standard jack sockets on the front accept left
and right mikes and headphones and, like
the Garrard, equalisation and bias are separately switchable.
The output level, though, is fixed ( unlike
the SCD100); but this is no real hardship,
for the signal yielded is compatible with most
amplifiers and receivers at both ' phono' and
DIN. Left and right sliders are fitted for setting the recording level. It has Dolby- B, and
both this and recording mode are indicated
by lights on the front. There is a digital tape
counter but no memory rewind. Two easyto- read VU meters are placed on the left,
balanced by the cassette compartment on
the other side.
The mechanism appears to be reasonably
sound, bearing in mind the price, and the lid
is checked on its final fling when the eject
key is operated. A cassette is inserted with
the active side down—which goes a little
against nature, but this is pointed out on a
leaflet which you will find in the cassette
department. Its overall performance is not too
dissimilar from the Garrard, but the sweeps
show that it has a marginally superior frequency response. At low recording level
there is minor Dolby mistracking, with aslight
relative rise at high frequencies, but this corrects itself at the upper end of the dynamic
range. One recommended tape is, in fact, the
Maxell UDXL I; others listed are TDK SD,
ED, SA and Audua; Maxell UD and UDXL II;
Sony LN, HF and Cr; Fuji FL, FM and FX;
BASF LN ' Studio' and Cr; Scotch LNHD,
'Master' and Cr; Agfa +6HD; Memorex Cr—
and others with a lesser recommendation.
Our tests also placed the Agfa Carat well up
the list, along with Fuji FX Duo and HCL
'Super'.
It was found that the machine was fairly
critical of cassette mechanics in terms of
W&F—some cassettes wowing and fluttering
more than others. It has a grey- finished
metal enclosure and a fascia of ' dull silver'.
Operation was easy and the sound was good.
Another machine that we judge as good
value-for- money.

JVC KO-21
This is the new Japanese JVC front- loader
in which the cassette is retained in accurate
position by two spring- loaded ball bearings.
At the front of the cassette compartment is
an ' up-and-over' transparent cover which provides almost total visibility of the face of the
cassette— making it easy to see just how
much tape there is left, to see at a glance
66

which side is in use, and even to read the
title of a pre-recorded cassette.
The cassette is clipped into position between
the two spring- loaded ball bearings ( one each
side), and is merely pulled forward and hence
unclipped for extraction, there being no eject
key on this model—there is no need for one.
The front cover—something akin to an ` upand- over' garage door in principle—is swung
down to protect the cassette section from
dust. This retaining scheme, which minimises cassette wander, is a remarkably good
one which we feel sure will be found more in
other machines as time goes on.
In addition to two average- responding, usefully- sized and illuminated VU meters, there
are five peak- responding light-emitting diodes
(LED) in a row above the meters at the top
left of the fascia. Each one is programmed
to glow at a particular peak signal level, the
marked calibration ranging over — 10, — 5, 0,
+3 and + 6. Any average- responding VU
meter on steady-state signal reads approximately 3dB less than the peak of the waveform. Some machines are equipped with socalled peak meters. With these the calibration refers to the peak of the waveform. However, even the latter type is unable to indicate
the real peak value of fast- occurring music
signal owing to the inertia of the movement.
They can, however, give a closer approximation of peak music signal than ' averaging'
meters.
The LEDs of the JVC respond to the peak
of any waveform, and because they are devoid
of inertia and hence respond almost instantaneously, the peak value of the actual music
signal is indicated. The indicators are active
during both recording and replay, and it was
often found that the + 3light—and sometimes
the + 6one—was flashing when the VU meters
were reading less than 0VU on wide dynamic
range music of high transient content. By
using the LEDs in conjunction with the VU
meters, and being aware of the energy capacity of the tape in use, an excellent compromise between low peak- distortion and wide
dynamic range can be made.
The machine is equipped with Dolby noise
reduction in spite of JVC's recent ' super'
ANRS (which has been shown in our lab to
work well). However, it is JVC's policy to
reserve this for their more expensive decks.
Separate switches are provided for bias (two
positions) and equalisation (70,usec for Cr
and some FeCr formulations, and 120,usec
for Fe tapes—excepting Maxell UDXL II
which performs best in the Cr mode).
There are also full auto-stop facilities operated by a ' photo- cell', ' phono' and DIN recording and replay circuits, standard jack sockets
for left and right microphones and stereo
headphones, ahard ' Cronios' head for record/
replay, and the machine is suitable for being
operated by an external time clock. The replay
output level is fixed, but at a value which is
compatible with most amplifiers and hi-fi
receivers. For recording level there is a large
dual control which provides independent adjustment of the left and right channels. The
'phono' or DIN socketry is selected by afront

button, and there is the usual digital tape
counter but no memory rewind.
Good recordings were made with this
machine using Agfa SFD + 6 tape. Other
compatible tapes were the Maxell brands,
BASF FeCr and LH ' super', Fuji FX and Audio
Magnetics XHE (the new ferric version). We
must admit to the KD-21 being one of our
favourite machines in the group, with an
exceptionally flat frequency response at low
recording levels, and at around £135 including
VAT its value-for- money can barely be questioned.

SONY TC-229SD
This more expensive machine uses two
motors and electronic servo-control of the
transport functions. There is also a remote
control unit at the end of ausefully long cable
which plugs into a socket at the back of the
machine and duplicates all the functions (fastforward, fast- rewind, stop, play, record, pause
and record- mute). Since the buttons are
electronically worked, only a very light finger
pressure is required for operation. To obtain
the record mode it is necessary to depress
the record and play buttons simultaneously.
The ' record- mute' button is unique in that the
recording signal is removed from the heads
when it is depressed and returned when it is
released. During the time of the muting, however, the VU meters are still indicating recording signal. This is arguably better than using
the pause control to delete unwanted program material, because the tape is still in
motion and is not subject to momentary W&F
changes—although one has to put up with
silent patches! No switching clicks are transferred to the tape—the deletion being perfectly clean and definite. On the machine itself all
the electronic buttons have associated indicators which light when the button is depressed.
Separate switching is available for bias
(over three settings—low, normal and high)
and Fe (
120 /..i.sec) and Cr (
70/.4.sec) equalisation. Pressing the eject control causes the
cassette holder to open slowly; the cassette
is then inserted and the holder pushed home.
A glass front section provides an almost total
view of the cassette, which is also illuminated
from the rear, showing the amount of tape
left to use. There is also the usual digital tape
indicator.
Other features include a start/stop/off
memory switch, a switchable limiter, timer
switch, headphone stereo jack socket with
associated control for adjusting the monitoring level, front jack sockets for L/R microphones, two usefully- sized illuminated VU
meters (average- responding) and an LED
which flashes when the signal reaches about
+6 VU on peaks. There is switchable DolbyB and rear ' phono' and DIN sockets. It is
also possible to introduce ' line' recording
signals to afront jack socket.
Recording level controls are present for
line and separately for mike (also working on
DIN), and each control is of the dual- concentric type, which allows balancing of L/R signals. The Dolby switch can be set with the

19 kHz notch filter either in or out. It is best
to have it in when recording from FM stereo
in case the tuner or receiver is producing a
highish level of pilot tone (which it shouldn't)
as this might affectthe Dolby action. Measurements were made with the filter active. The
deck is metal-enclosed and is similar in styling to the Sony Elcaset Deck, and has afront
panel line output level control, which could
be useful.
In the listening room the machine was compared directly with the performance of the
JVC; but it was virtually impossible to detect
any significant differences on ordinary program signal, although the rather sharp response step below 100 Hz might be noticeable on some organ recordings. The higher
price of the Sony, therefore, is mostly related
to the servo switching and other extra facilities. The subjective tests were made by
recording given program material (from master
tape) simultaneously on the six machines and
then starting replay sequentially so that the
same music items and, indeed, phrases could
be compared from machine-to- machine by
comparator switching. Maxell UDXL Itape
was used with all machines for these tests,
Dolby in.
It was found that the Sony was one of the
least sensitive of the machines to individual
cassette mechanics. No matter what cassette was used, the nominal W&F was 0.06%,
being no more than 0.07% on any cassette.
A large number of different tape formulations were tried, including Sony Fe (
HF), Cr
and FeCr, the last mentioned giving the best
overall results of the Sony tapes. The tape
which performed best was the Maxell UDXL I,
with Fuji FX Duo and the new TDK AD also
performing very well. The new AD was found,
in fact, to possessthe highest upper-frequency
energy capacity of any of the Fe formulations
tried. This is a very good tape that can be
recommended. However, for the sake of
consistency, the Maxell UDXL I was again
used for the lab tests.

AIWA AD-6300
This is one of Aiwa's front- loaders and is
located round the upper- middle of the price
scale of the machines here reviewed. The
head is solid permalloy, and with the higher
energy tapes (such as Cr and FeCr) an upperfrequency response of 16 kHz is claimed (and
virtually met—see appropriate sweep-frequency oscillogram). A DC servo- controlled
motor is employed, and the measured W&F
was about average for this class of machine.
Equalisation and bias are separately switchable, and the bias switch has three positions
designated 100% (' normal' for most Fe tapes),
110% (
FeCr) and 150% (
Cr). Equalisation is
of course 70 p.sec (
Cr and FeCr) and 120 ilsec
(Fe). The machine includes a tape compatibility test sheet prepared for Aiwa by Angus
McKenzie Facilities Limited, which grades the
various tapes tested in terms of frequency
response, maximum output and W&F at the
(shown) recommended equalisation and bias
settings of the switches. This is acommendable scheme, and it is a pity that more cas-

sette machine manufacturers and distributors
do not follow suit.
From Angus' sheet, the machine responds
well to Agfa Carat, BASF FeCr, Fuji FX duo,
Hitachi UDR, Maxell UDXL I, Sony FeCr, etc.
We checked the machine on awide selection
of tapes and can confirm the recommendations. We also found that the new TDK AD,
Scotch HE, HCL Super and Audio Magnetic
XHE (
new ferric version) give good results.
Since the Maxell UDXL I is undoubtedly a
good performer in the machine, we decided
to use this formulation for our lab and listening tests—also to keep in line with the tape
used for testing the other machines.
On an ' average' basis, we found the machine
not unduly critical of cassette mechanics.
We measured aswing of W&F but this ranged
only from about 0.14% to 0.16% over the
cassettes evaluated.
It will be seen that the 20 nWb/m frequency
response is similar to that of the Goodmans
SCD110, but that it goes a little more deeply
into the bass ' suck out' cycle below about
70 Hz. However, while this was barely noticeable in the listening tests, it does take the
response down to — 10 dB at 45 Hz. The
Dolby tracking on UDXL Itape holds pretty
accurately at the lower and upper regions of
the dynamic range.
The machine incorporates Aiwa's oil- damped eject mechanism. The cassette is inserted
into the carrier tape- side down and the carrier is pushed forward to engage with the
transport. When the eject button is depressed the carrier comes forward relatively slowly.
A good deal of the face of the cassette is
visible through a window and visibility of the
tape distribution on the spools is assisted
by a rear light showing through the cassette
'window'.
The mechanism has the usual auto-stop
facility, but like a number of machines this
fails to operate in the fast- wind modes when
the pause button is engaged. The Cr mode
is automatically selected when achrome tape
whose cassette has the necessary cut-outs
is inserted. There is also the usual tape
counter, but no memory rewind. Two softly
illuminated VU meters, which are averageresponding, are complemented by a peakindicating LED. The rear is equipped with
'phono' and DIN sockets, selection being
made by a front button. Replay output from
the ' phono' sockets is variable by a front
control, and the output from the DIN socket
can also be made variable if required by
operating a rear switch.
A friction- coupled dual-concentric control
adjusts the recording levels and also makes
it possible to correct for channel imbalance
and fade or bring up channels simultaneously.
The Dolby circuits are operated by a front
button, which also brings in the MPX filters
and operates a small indicator light. The
recording mode is also indicated by a small
light.
Standard jack sockets are used for L/R
microphones and a stereo headphone jack
which is suitable for both low and high impedance headphones. The rewind and fast-for-

ward wind keys can be operated to provide
review and cue respectively when the play
button is active.
The machine is very well made, has a
'brushed aluminium' fascia and, although
slightly larger than some of the other models,
is not obtrusive. Enclosure is metal finished
in a dark mottled colour.
We had no trouble in connecting it to our
test system and it performed without trouble
and gave good quality reproduction. If anything, the reproduction was judged to be very
slightly below that of the Sony; but, frankly,
there was very little in it!

TECHNICS 630
This front- loader falls towards the lower
end of the price range, and for the price has
good features and returns quite a fair performance. The cassette loading differs from
most other models in that the tape bed is
oriented at an angle of about 40 degrees
within a front compartment, covered by a
transparent sliding dust cover. To insert a
cassette, the cover is slid to the other side
of the fascia ( over the two VU meters) and
the cassette is then pushed up a slope, tape
side downwards, until it engages with the
transport section at the top. The dust cover
may then be slid back.
Between the cassette compartment and the
VU meters is a bank of four switches and the
digital tape counter, and the dust cover can
get in the way of these unless slid all the way
across the fascia. This method of cassette
covering tends to be less convenient than
the more usual arrangements. A mirrored
surface on the slope of the cassette compartment provides good cassette visibility, assisted by alight at the top of the compartment.
The cassette operating keys are coloured
for convenience and felt a trifle stiffer than
those on some of the other machines. There
is automatic stop at the end of play or record,
but not at the end of fast spooling, so you
will have to ensure that the mechanism is
switched off manually after a fast rewind or
forward- wind. It is a good idea to keep the
cover closed when ejecting as the mechanism
can sometimes release the cassette rather
quickly!
The VU meters are instrinsically average
responding; but one of the switches just
mentioned changes them to peak- responding
relative to a second scale above the normal
VU scale. The ballistics of the movements
can never give the almost instantaneous response of an LED, but the peak switching can
be useful. We found that on a 200 nWb/m
400 Hz tape the meters read approximately
+1 VU on peak and + 3VU on normal.
Two of the other switches give low and
high bias and 120 sec and 70 psec equalisation. The fourth switches Dolby on and off.
Rear ' phono' and DIN sockets are fitted,
selection to DIN and mike (
via a standard
jack socket at the front) being made by a
rear sliding switch.
A headphone set is also accommodated
by a standard jack socket, but we found that
when this was loaded into 8ohms the record67

ing level was slightly reduced—a point worth
watching if you are using low impedance
'phones. The 8- ohm output signal level was
fairly average— being about 4-5 dB less than
the capabilities of the Sony.
Recording Maxell UDXL Ito approximately
400 nWb/m 400 Hz produced about 0.3%
second- harmonic distortion on replay, so
there would appear on this basis to be a
fairly reasonable overload margin at the head
end. The Aiwa has a similar performance
in this respect.
The frequency/amplitude sweeps show a
fair amount of low- bass roll- off—just a fraction worse than on the Aiwa. This could
possibly be improved by a change in lowfrequency time- constant. All machines, of
course, exhibit some bass ripple effect owing
to head characteristics—e.g., the use of atoo
fine gap required for optimum high-frequency
replay definition when the same head is used
for recording, and other pole- piece factors.
The upper-frequency response, however, was
reasonably well maintained; but some of the
other machines have the edge here, too.
The fascia layout is quite pleasant, and the
machine was not found difficult to operate.
It also fitted in well with our test system, aided
by the output level control which, like the recording level control, is a friction- coupled
dual-concentric allowing independent settings of left and right channels and simple
fading.
We measured the machines with many
different tape brands, including the new TDK
AD, which gave good results. However, the
best tapes on an overall basis were found
to be Maxell UDXL II, Maxell UDXL I, Audio
Magnetics XHE and Sony FeCr out of those
tested. For the detailed lab and listening tests
we used Maxell UDXL I, as with all the other
machines.
The machine gave a good subjective account, though on sustained organ music very
mild W&F was detected. The ' attack' on certain music containing an abundance of transients was judged to be marginally less than
on the JVC or Sony, for example, and the
bass was said to be a shade ' less clear' than
the JVC. On the whole, though, the differences were small.

Summary
There would be few to disagree that primary factors affecting the auditioning of cassette machines include:
1. Third- harmonic distortion at 0VU and
+6 VU
2. IM distortion at — 5VU and — 3VU
3. S/N ratio ( CCIR) at ' phono', Dolby on.
4. Frequency response at 20 nWb/m.
5. W&F ( peak DIN weighted).
We decided to analyse all these parameters
as measured on a ' statistical' basis, leading
to a distribution of overall ranking, and the
results obtained were as below:
1. Sony TC-229SD

12.5

2. Goodmans SCD-110

20.5

3. Garrard GC-300

23.0
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4. JVC KD21

25.5

5. Aiwa AD-6300

31.5

6. Technics 630

34.0

Here it should be noted that the lower the
number the higher the rank, the machines
having been placed in ranking order. Other
factors, including price and facilities offered,
nature of electronics, etc, will of course also
figure in the overall assessment; but based
on these primary parameters alone it is interesting to see that the most expensive, electronic-controlled Sony ranks the highest.
The range of ranking numbers is from 7 ( representing the highest) to 42 ( representing
the lowest). It is thus seen that most of the
other machines fall into adistribution towards
the centre of the range.
It is not a simple matter to include price
in the ranking scheme, since price also dramatically reflects type of electronics ( manual or
electronic-control, for example), facilities,
presentation, etc, and these would need to
be weighted in accordance with the ' value'
placed on them by the purchaser. However,

looking at the prices, reading about the facilities and studying the ranking table one can
readily appreciate that from first principles
the Goodmans, Garrard and JVC offer particularly good value for money. You would
expect to pay extra for a machine like the
Sony with electronic-control, etc, but you
get extra good objective performance from
this, too!
In the listening room it was often very difficult to choose one machine as being that
much better than another. We have already
commented in the text about certain aspects
of auditioning. There is no doubt that the
JVC and Sony gave a relative high level of
performance, and the JVC, as an inexpensive
machine, was particularly well favoured. The
Goodmans, too, gave outstanding results for
amachine in this lower price group. Although
the Aiwa and Technics came lower down the
ranking table, neither of these machines is a
poor performer by any means, and in some
cases, on particular types of music, you
would be hard pushed to tell the difference
between these and the Sony orJVC •
G.J.K.

Sony EL7 Elcaset
THE

two Sony Elcaset machines, the EL5
and EL7, have been on sale in the UK for
some months now, and at the time of writing
they are the only models as yet available in
this new double- size cassette format.
The Elcaset has already been mentioned
in HFN/RR ( see particularly Sept'76, p. 85), but
for those readers who missed Donald Aldous'
article, the essential features comprise a
tape speed of 9.5 cm/sec
ils), and a6.3 mm
tape width, both of which are double that of
the conventional, Compact Cassette. 3180S/
70 FS equalisation is specified, with 0dB
equal to 185 nWb/m ( reel-to-reel Dolby level),
while the Elcaset itself is about the size of a
standard paperback book.
As this is the first ( we believe) full review of
an Elcaset machine to appear in the UK, It
is as much ajudgment of the system as it is
of Sony's expertise in the field of tape deck
technology. Undoubtedly the most important

(
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question to be answered is whether this
medium provides a significant audible and
technical improvement over its smaller precursor, and judged by the performance of
this EL7 review sample, the answer must be
a resounding ' yes'.
There appears to be very little that Sony
have seen fit to omit from this machine. A
vertical format is employed, and despite the
larger cassette transport, the dimensions of
the deck have been kept relatively compact, at
3430 x170 x320 rnm (17 x x12¡ in.) Lesser
features, such as the air vane damped eject
button, headphone jack, mike jack inputs, and
tape position counter, do not require further
elaboration.
The touch buttons have inbuilt illumination
and are combined with a full logic solenoidactuated transport. A stereo input jack is
provided on the front panel in addition to
the phono type line sockets and DIN con-

IbkV EcU
nector on the rear.
A record logic override switch may be preset to place the deck in the ' record' or ' play'
mode simply by switching on the power manually or by using an automatic time control.
The memory rewind is attached to the tape
counter, which can be set to stop or start
from a predetermined '000' position while
another transport mode is engaged. An optional multiplex filter is also incorporated, for
use when an accompanying stereo tuner has
inadequate filtering of its own. Furthermore,
a full Dolby calibration unit is incorporated,
with a built-in tone oscillator and left/right
calibration controls. Three levels of microphone input attenuation may be selected via
the front panel, in addition to variable headphone output level and variable line output
level, the latter control positioned at the rear
of the unit.
Independent bias and record equalisation
switches for three types of Elcaset tape designated 1, 2 and 3 are present (SLH etc; FeCr
Classic etc; and Chrome). Off-tape monitoring is possible with this three- head machine,
while separate mike and line gain controls
allow independent mixing, and a further
monitor gain control provides precise adjustment of overall record level.
The meters are conventional, large VU
types, calibrated to + 5dB with no addititional peak or I.e.d. indicators. This omission
is not so serious with a deck such as this,
which is likely to have agood overload margin.
A full remote control unit is also available
which features a ' record mute' button allowing muting of unwanted announcements, for
example, during the recording of a broadcast.
For the technical reader, this deck is a full
three- head, three- motor machine, whose
design philosophy mirrors that of a wellknown Sony reel-to-reel deck, the TC75(5/6).
Both employ adual capstan drive powered by
a servo controlled motor. The inter-capstan
distance is small, to reduce scrape flutter,
and consequently can only accommodate the
record and replay heads. The less critical
erase head is placed outside the capstan
loop. If well executed, the dual capstan
system can give very low wow and flutter and
excellent tape/head contact, which is borne
out by the performance of both the EL7 and
the TC75(5/6).
Two additional motors are responsible for
the take-up and feed torque, together with fast
reeling. The heads are Sony's own ferrite
design, similarly dimensioned in both machines and well-known for low losses and
long life.
Solenoid mechanisms actuate the transport
functions, which include the drawing up of
the tape out of the Elcaset into the external
head and transport loop. The interlocks for
the prevention of tape snatch and misrecord
protection are incorporated in an integrated
circuit logic section, this also carrying the
necessary delay elements for proper sequencing of the start and stop cycles.
The electronics include Dolby integrated
circuit processors, plus numerous ICs for
various medium level amplifying functions.

SONY EL7
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FET input replay amplifiers allow direct
coupling of the replay head output, giving
improved signal-to-noise ratios and less risk
of switch- on magnetisation.
A measure of the sophistication of the
design may be gained from the semiconductor
count: 8ICs, 88 transistors, 58 diodes, 2 FETs
and one photo transistor, the latter employed
in the photo- electric stop. This deck does not
rely on the usual jamming of the tape motion
at end of side to shut off motor power.
Internal inspection revealed a tidy open
layout, giving good service accessibility, and
the construction was evidently to a high
quality.
The transport buttons were sensitive and
required very little travel, the illuminated
readout providing immediate visual evidence
of operation. Mechanical noise was restricted
to that produced by the reels shuffling during
tape movement and was more noticeable on
account of its irregularity than its intensity.
The transport solenoids produced the usual
heavy clunks as they latched.
While I personally favour peak reading
meters such as those fitted to the Nakamichl
series of cassette recorders, the EL7's ' slow'
VU meters were not too great adisadvantage,
in view of the almost open- reel headroom
available above 0VU. As regards the sound
quality, for recording domestic material
(broadcasts etc.) the replay quality was
virtually indistinguishable in balance, clarity
or frequency range from the original. Only a
high-speed reel-to-reel deck equipped with
Dolby- A has previously given me this subjective impression, although a Dolby- B
Revox at 19 cm/sec, if properly aligned, should
be little different.
The input and output levels and sensitivities
were found to be sufficiently versatile to give
SONY EL7
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fine results with avariety of microphones and
ancillary equipment.
With the tape medium, lab results give a
good indication of sound quality, and the
technical measurements obtained from the
EL7 complement the favourable subjective
impressions. One reservation concerned the
replay signal-to-noise ratio, which at best did
not exceed 66 dB CCIR wtd, ref. 0VU. Since
it was unaffected by Dolby, this noise was
generated in the final stages of the line
amplifier, where a performance some 10 or
20 dB better is common- place with good
designs. With present tapes, the weighted
Dolby ' on' signal-to-noise is about 64 dB, so
the replay amplifier noise is actually on the
threshold of acceptability, and would in fact
prove to be a limitation if quieter tapes were
developed in the future. However, Ihave not
unduly censured the deck on this account, as
the working dynamic range with FeCr tape of
typically 71 dB is commendable. Nevertheless
Sony would do well to investigate the problem
and reduce the replay amplifier noise on
future machines.
Using the Ferrichrome Sony C60 tape, a
record/replay response of 24 Hz to 28 kHz,
*1.}, dB was measured, remaining within
virtually the same limits with Dolby switched
on. This is an outstandingly good result for
any deck, regardless of format or price. The
smaller range of 70 Hz to 24 kHz is in fact
within ± 0.5 dB limits.
A correspondingly good result was obtained using ' SLH', a super- low- noise tape
similar to Maxell UD and other associated
formulations. Here a slight 1dB lift in the
'presence' range failed to upset *1¡ dB
limits over a similarly wide 24 Hz to 26 kHz
bandwidth.
The responses at 0dB or full modulation
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showed an unusually high cutoff frequency of
—3 dB at 14 kHz for the ' SLH' tape, and
—3 dB at 12 kHz for the ` FeCr.' This means
that the dynamic range capacity extends to
almost the highest audio frequencies; in
marked contrast to Compact Cassettes, high
frequency compression and intermodulation
should in consequence be negligible.
The overall record- replay response for this
deck at — 20 dB was typically + 1, — 5dB
15 Hz to 30 kHz Dolby off (27 kHz with ' SLH'),
which is considerably flatter and wider than
any reel-to-reel or cassette deck that Ihave as
yet come across.
Provided that the Dolby record calibration
was used to set the deck correctly for each of
tape types provided, the channel balances
for both tape/source monitor and left/right
were typically better than 1dB at all frequencies and levels, which is an excellent
state of affairs.
Mid- band record/replay distortion was low
at typically less than 0.2% third harmonic at
—20 dB, 0.7% at 0dB, and 3% at + 6dB
(+9 dB, FeCr). 50 Hz at 0dB gave under
1%. On the line/source monitor chain at
1 volt output, distortion held below 0.03%
from 50 Hz to 20 kHz, although a moderate
increase to 0.1% was noticed at 20 kHz when
Dolby was engaged. This was allied to
premature line output clipping at 20 kHz with
Dolby on. The 5.5 V line output maximum
(16 dB approx. above 0dB) was reduced to
3.0 V with Dolby engaged, although this
margin is still perfectly adequate.
The wow and flutter readout was extremely
stable, indicating an almost total absence of
wow effects, and in fact the total readout over
the record/replay cycle, DIN peak weighted,
never exceeded 0.05%.
With Dolby- B engaged, the dynamic range
capacity at 1kHz ( CCIR weighted noise to 3%
harmonic level) was 71 dB for FeCr, and
66 dB for SLH'. The difference is due to the
former's greater headroom and lower noise
characteristics.
Dropout was very low at typically less than
0.5 dB, and the excellent output stability
exhibited by this design showed that good
tape/head contact can be achieved. Crosstalk over the record/replay cycle was typically
—40 dB and was still — 35 dB at 20 kHz, which
is more than adequate for stereo use.

Conclusions
No reservations need be expressed concerning the Elcaset as an effective high
fidelity recording format. The EL7 results
show it to be in the highest class as regards
subjective performance, and the lab results
were also generally quite outstanding. The
working combination of low wow and flutter,
minimal distortion, large bandwidth and very
flat mid- band responses, together with the
excellent dynamic range capacity and fine
tape transport stability, are virtually unrivalled
by any other domestic machine currently
available at a similar price. To top it all, the
mechanical functioning of all the controls
was faultlessly precise.
Initially suspicious of the medium and still
uninspired by the styling, Iam now convinced
70

TABLE
Parameter

Specification

Result

Wow and flutter Din peak replay

012% replay

0.05% Record/replay max.

at 0VU

0.8%

0.7% Record/replay max.

at — 20 VU

N.S.

0.2% Record/replay max.

at + 6VU

N.S.

3% Record/replay max. SLN

N.S

3% Record/replay max. FeCr

N.S.

0.03% line in/out

Harmonic distortion 1kHz

at + 9VU
Harmonic distortion, 20 Hz to 20 kHz
at + 3dB, monitor
Frequency response, replay

N.S.

SLH record/replay — 20 VU

25-20000 Hz 13 dB

24 Hz-26 kHz 11* dB ( ref. 1kHz)

FeCr record/replay — 20 VU

25-22000 Hz, 13 dB

24 Hz-28 kHz, ± 14. dB ( ref. 1kHz)
See text and graphs.

Replay response

N.S.

—0.5 dB at 7kHz; — 1dB at 14 kHz

Replay noise ref 0VU CCIR wtd

SLH — 51 dB
FeCr — 54 dB

—52 dB
—54 dB

3% tape saturation distortion at
Line output clip point

+8 dB
N.S.

See above
+16 dB (5.5 V)

Line noise output ref at 1kHz, 0VU,
CCIR wtd

N.S.

—66 dB (see text)

Dynamic range capacity with Dolby,
CCIR wtd to 3% max,
SLH

66 dB

FeCr

71 dB

Mpx filter (optional switched)

N.S.

—0.5 dB at 15 kHz; — 3dB at 16 kHz;
—30 dB at 19 kHz

Inputs: Mic.

0.3 mV (0.15 and 30 dB
attenuated)

Agreed

Line

95 mV into 100K ohms

Agreed

position '5'. (3dB gain in

DIN

1mV/K into 10 K ohm ( mic
set to 30 dB attenuation)

Agreed

hand.)

Outputs: Headphone

Fast wind

8-32 ohms variable output

Agreed

Line

0.775 V for 0dB, adjustable

Agreed

DIN

0.775 V for 0dB

Agreed

C60-60 secs

55 secs

With ' rec master' set at

Price—typically around £550.00 inc. VAT.

of the engineering excellence of this machine.
It has proved to me that the Elcaset is capable
of outstanding hi-fi results which bear little
comparison with the majority of its diminutive
counterparts; but if long uninterrupted
playing time is essential, open- reel is still the
only answer. Nonetheless, hats off to Sony
for launching a new system in the face of
what was bound to be widespread scepticism
and opposition. For those who require the
convenience of cassette and the performance
of the very best domestic Dolby equipped
reel-to-reel machine, the Elcaset is the
answer to a prayer.

Postscipt
Elcasets are currently only available in the
C60 format, although C9Os are expected soon.
Due to limited sales at present, the price of a
single Elcaset is high at around £5.00, but it is
expected that with increasing demand it may
come down to the L3.00 level. This is nonetheless more costly than aCompact Cassette.
Teac and Technics are expected to launch an
Elcaset deck this year, and both Aiwa and
JVC have models under development, while
Marantz and Su perscope are also planning to
manufacture Elcaset products in the near
future. •
M.C.

HEADPHONES
THE September 1976 issue of HFNIRR
I reported on the performance of six pairs
of stereo headphones, the review including
both measured data and the subjective
opinion of asmall listening panel. There are
at least 200 models currently available on the
market and the present report extends the
performance analysis to seven other pairs in
the same price class, roughly £.00 to £60.00.

A short résumé of the test technique is all
that is necessary as this was dealt with very
fully in the September issue. All the objective
test data were obtained with the headphone
mounted on astandard artificial ear, adevice
that is worthy of some further comment.
Every earpiece consists of a diaphragm
facing into a cavity formed by the volume of
the space enclosed by the ear muff. This

TABLE 1 Objective Test Data
Measurement

AKG K240

Beyer DT 440

PWB
Dyna X

SANSUI
SS-20

SENNHEISER
HD 400

STAX
SR 44

JVC
HM 200E

ROSS
RE 270

Freq.
Response

±5 dB

60 Hz-9kHz

40 Hz-13.5 kHz

30 Hz-2.6 kHz

50 Hz-1.3 kHz
(variable)

50 Hz-14 kHz

25 Hz-10 kHz

28 Hz-5kHz

40 Hz-11 kHz

Distortion

Amp. Intermod.*
Freq. Intermod.t

—54 dB
—52 dB

—54 dB
—39 dB

—55 dB
—51 dB

—57 dB
—65 dB

—59 dB
—44 dB

—58 dB
—65 dB

—51 dB
—52 dB

—50 dB
—52 dB

2nd

Harmonic
80 Hz

90
100
400 Hz 90
100
1kHz 90
100

dB
dB
dB
dB
dB
dB

Impedance
Efficiency

0.33 V Pink
Noise

3rd

—48 — 52
—40 — 46
—49 —55
—42 — 62
—57 — 57
—52 — 50

2nd

3rd

—48
—36
—62
—49
—62
—50

— 59
— 45
— 60
— 50
— 58
— 52

2nd

3rd

2nd

3rd

2nd

—58
—56
—59
—52
—61
—49

— 64
— 50
— 56
— 52
— 62
— 53

—52
—44
—58
—47
—56
—47

— 60
— 47
— 58
— 49
— 58
— 49

—40
—31
—61
—51
—60
—50

3rd
— 60
— 52
—67
— 52
— 65
— 53

2nd

3rd

—58 — 48
—48 — 40
—60 — 62
—46 — 49
—58 — 63
—47 — 51

580 ohms

600 ohms

130 ohms

6/22 ohms

560 ohms

22 ohms

90 dB

90 dB

94 dB

116dB

86 dB

83 dB

*Twin tone test with frequencies of 500 Hz and 2kHz each at alevel of 90 dB
figures quoted are distortion sidebands re 2kHz signal.

volume is coupled into the ear drum by the
ear canal, a fleshy tube approximately 3cm
long. The combination of the mass of the
headphone diaphragm, the cavity volume, the
ear canal and the ear drum forms a complex
acoustic network that has a profound effect
on the performance of the headphones. Any
test arrangement that fails to duplicate the
effect of the human earconstruction onthe performance of the headphones is of little value.
The British Post Office and all the other
national telephone administrations have been
involved in this problem for the last fifty years,
and they have devoted agreat deal of time and
highbrow technical work to producing a test
jig having the same electroacoustic characteristics as the human ear. The international
effort has resulted in the standardisation by
IEC (the International Electrotechnical Commission) of the device shown in the photograph as the test jig that most closely simulates the impedance/frequency characteristics of the average human ear. The construction is specified in great detail by IEC R.1261961 and IEC 318.
Basically it consists of a cavity having a
volume representing the volume of the ear
canal, combined with two other cavities, a
group of four holes and a slit, to provide the
mechanical equivalent of the inductance,
capacitance and associated resistances in the
equivalent electrical network (fig. 1) that has
the same input/output performance as a
human ear. The diaphragm of a half inch
precision microphone forms one face of the
coupler cavity to transduce the acoustic
pressure changes into electrical signals.
The frequency response of any headphone,
particularly at the bass end, is critically
dependent upon the fit of the headphones
over the ear lobe. When the artificial ear is
employed to measure the performance of
telephones or any other single earpiece unit,
a spring- loaded arm is normally used to
ensure that the specified pressure is applied
to the earpiece to hold it against thet op plate.
However, when using a pair of headphones
the pressure on the wearer's head is largely
determined by the width of his head and the

FIG.1

ELECTRICAL EQUIVALENT OF THE
ARTIFICIAL EAR

T

3rd

2nd

—52
—48
—58
—50
—62
—52

— 54
—53
— 57
— 58
— 58
— 56

—54 — 52
—44 — 48
—60 — 68
—49 — 60
—60 — 61
—48 — 59

Hi 8.4 ohms
Lo 13 ohms

3rd

105 ohms
(see text)

Hi 114 dB
Lo 104 dB

89 dB

tTwin tone test with frequencies of 100 Hz and 3kHz each at alevel of 90 dB
figures quoted are distortion sidebands re 3kHz signal.
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mechanical design of the headband. We
modelled this situation by mounting the pair
of headphones under test on a timber block
having athickness equal to the average width
between the ears of adult human beings.
Thus the pressure applied was that intended
by the designer when he specified the
mechanical details of the headband.
The test technique was exactly as used in
the earlier review, the frequency response,
harmonic and Doppler distortion, impedance
and efficiency being measured. The information obtained is listed in Table 1. The oscillograms adjacent to the illustrations are rather
interesting. They are records of the acoustic
output when a short DC pulse having a
duration of 40 microseconds was applied to
the headphones.
This is equivalent to
applying a noise test signal that is substantially uniform up to a frequency of 10 kHz.
Nominally this technique illustrates the
transient performance of the units, but as will
be seen the reproduced pulse bears little
relation to the electrical signal. Photographs
of the oscilloscope traces obtained using the
short test pulses are given with the comment
on each pair. This test technique is discussed in more detail in the September
review, but the reader is referred to the
October 1975 issue of HFNIRR for a more
complete consideration of the interpretation
of impulse and square-wave test results.
The subjective tests were carried out in
exactly the same way as for the September
review. High quality 15 in. per second tape
records of speech and many types of music
were used to provide the test signals. Each
member of the listening panel, James Moir,

William Stevens and Charles Moir made
separate judgements of the sound quality,
each of the three spending as long as he
wished on the quality comparison. To provide
continuity with thetests on the earlier group of
headphones the Beyer DT-440 phones, which
topped the group reported on in the September review, were included in the comparisons.
Comfort is a rather nebulous characteristic
that is a very personal matter, so in addition
to having the views of the three technical
assessors, all the headphones were worn by
two of our secretaries and their opinions on
comfort included in the panel viewpoint.

Beyer DT-440

The Beyer DT 440s were fully reviewed in
Sept ' 76 HFN/RR. New measurements and
rankings are included here to enable correlations with the previous review to be made.
(App. price £22.)
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breaking up into a series of high frequency
resonant peaks above 1kHz. The pulse
response only tends to confirm the poor frequency response. The listening tests revealed a vague diminutive image with an odd
nasal quality that was not greatly modified by
the built-in tone controls. In short, acumbersome head set that has little to justify its
choice. ( App. price £22.)

Stax SR- 44

AKG K240

Sansui SS20

The Sansui SS20s are very heavy by
today's standards ( almost 700 gms) and tend
to be uncomfortable after a few minutes use
(the situation is eased if you rest your head
against the back of achair). Each headphone
comprises a3in. diameter paper cone woofer
and a concentrically placed 2in. diameter
tweeter and, as may be expected with this
design, the amplitude and frequency intermodulation distortions are particularly low.
Thumbnail controls for volume and tone are
positioned in the lower sector of the headshell and may prove of value to the owners of
high power systems.
The frequency response of these headphones proved disappointing, the response
72

Each transducer consists of a diaphragm
connected acoustically to six additional diaphragms claimed to stabilize the frequency
response. The overall frequency response
remains relatively stable to around 3kHz,
when it suddenly falls sharply and then rises
to a high Q resonance at 8kHz, the output at
resonance being some 10 dB higher than the
average low frequency output. Both amplitude and frequency intermodulation distortions were respectable, though not the lowest
of the group, whilst the sensitivity was about
average.
Aural impressions were favourable but the
performance was marred by the resonant
peak in the high register. This resonance
becomes obvious when listening to tape
recordings or FM transmissions as it tends to
emphasise any noise that is present.
The bass response was both smooth and
clean and the units were rated as comfortable
by all the panel. ( App. price £28.)

This is an electrostatic design, the unit
operating with an electret diaphragm that is
permanently polarised and thus requires no
separate HT supply, though art adaptor
provided with the headphone has to be connected between amplifier and loudspeaker.
The frequency response is reasonably
good, though the output dips between
2.5 kHz and 6kHz, and is followed by a
resonant peak at 8kHz, a resonance that is
clearly shown on the 40 /is pulse response.
Both amplitude and frequency intermodulation distortions were low, whilst the sensitivity was the lowest of the headphones tested.
However this low sensitivity is not particularly
significant even when the headphones are
used with a budget low- powered amplifier.
The aural impression was of a balanced
frequency response adversely affected by the
increase in the acoustic output at 1-2 kHz.
The headset was rated as very comfortable
by all the panel. ( App. price £65.)

Ross RE- 270
This is an electrostatic headset that is
similar in principle to the Stax SR 44s in
using an electret diaphragm that requires no
polarizing voltage. Unlike the Stax headphones, these units may be connected directly
to an amplifier headphone socket without the
need for an intermediate adapter.
The frequency response is within + 5dB
between 33 Hz and 6.3 kHz, though the
measured response exhibits at least four
prominent resonances above 1kHz. The
distortion performance was respectable, but
the
units
were
becoming
in easingly
troubled at levels approaching 100 dB ( see
harmonic distortion data).
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The nominal impedance measured using a
pink noise signal was 105 ohms, though it
ranges from 20 ohms at 20 Hz and 17 kHz to
864 ohms at 1.4 kHz. This is unusual, as the
relatively low efficiency of headphones usually
results in an impedance/frequency characteristic that is substantially independent of
frequency.
The listening tests revealed an out- ofbalance image ( the right hand channel was
4dB less sensitive than the left) and a response that accentuated any tape hiss or background noise present.
The headphones
become tiring and uncomfortable after long
periods of use. ( App. price £28.)
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JVC HM- 200E
The subject of a more detailed review
at the end of this report, these headphones
were included in the present tests to allow
a relative assessment of their audio quality.
They rate as unusual due to the small
electret condenser microphone mounted in
each headshell, the latter's shape attempting to simulate the form of the human pinna
structure. The construction allows simultaneous binaural recording and playback
whilst the headphones are being worn.
The frequency response of the headphones
was rather disappointing, the upper limit
(+ 5dB) being only 3.3 kHz. Though there is
some output above this frequency it is of a
spiky resonant form that results in a muffled
diminutive sound similar in form to the PWB
Dyna Xs.
The sensitivity of the units was high
(almost the highest of the group) reaching
114 dB for 0.33 V of pink noise. A useful hi/lo
attenuator switch is provided for owners of
high power systems, the switch reducing the
sensitivity by 10 dB. In fact the switch is
intended as a safety measure during record-

ing to eliminate any feedback that may arise
between microphone and headphone.
The headphones were rated as comfortable
by all the panel, though the connecting lead
incorporating the microphone cables did tend
to become difficult to manage. ( App. price
£50.)

The only pair of headphones in this review
to originate in this country, the PWB Dyna X
employs a standard moving-coil design, the
cavity behind the drive unit being allowed to

Sennheiser HD400

The economy class offspring of the ever
popular HD 414s must rate as probably the
best value for money in this review.
The measured low frequency harmonic
distortion was rather high, though this was
not particularly noticeable on listening tests,
whilst the frequency intermodulation was
almost the worst of the headphones tested
( — 44 dB).
The frequency response remains very
smooth and stable from 50 Hz up to 4kHz,
and then becomes erratic, the average output
level between 5kHz and 14 kHz being some
5dB below the mean low frequency level. In
spite of this it is still, in comparison with the
other headphones, a very respectable performance.
The subjective impression was of a very
concise image slightly lacking in extreme bass
and top. The headphones are extremely
light ( less than 80 gms) and could be worn for
long periods without any feeling of fatigue.
In short, ahighly recommended pair of headphones representing excellent value for
money. ( App. price £10.)
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PWB Dyna X

'breathe' alittle via an array of slotsfo rmed in
the rear of the casing.
The headphones are reasonably light and
comfortable and perform well in terms of both
intermodulation and harmonic distortion.
The frequency response is somewhat erratic,
there being a series of resonances between
3kHz and 16 kHz some 10 dB lower than the
low frequency level on average. Between
45 Hz and 3kHz the response is quite smooth
and stable, though some irregularities do
appear around 700 Hz.
Subjectively the units were lacking at high
frequencies, with a little too much midfrequency output. The bass response was
smooth, though some imbalance was present
as the left ear unit had a better low frequency
response than the right ear unit ( see curves).
The sound is somewhat tiring after listening
for long periods, though this is not obvious in
the initial reaction. ( App. price £22.)

Summary
Dealing with each aspect of the performance as objectively assessed, the Beyer
phones have the best frequency response,
with the Stax in second place, the Sennheiser
has the Iowest amplitude intermodulation
distortion with the Stax in second place.

DÜ
TABLE 3

MODULUS OF IMPEDANCE

ROSS RE- 270

Subjective Ranking Order

064

1 Beyer DT440
2 Sennheiser HD400
205

12011

3 Stax SR-44
4 AKG K240
5 Ross RE-270
6 JVC HM200E

8 Sansui SS.20

195

2211

7 PWB Dyna X
20

50

100

200

TABLE 4

2 Sennheiser HD400
3 Stax SR-44
4 PWB Dyna X
5 AKG K240
6 JVC HM200E
7 Sansui SS.20
8 Ross RE-270
(a)= Very comfortable
(b)

Comfortable

(c)= Uncomfortable

LOUDSPEAKERS
JR 149
MANUFACTURER'S SPECIFICATION
Two- unit sealed cylindrical enclosure. Drive
units: Bass unit, 130 mm KEF B110. Treble unit,
20 mm dome KEF T27. Crossover frequency: 3kHz
Sensitivity : 11 V at 500 Hz for 90 dB at 1m. Power
handling: 60 W programme. Amplifier: 20-100 W.
Impedance: 8ohms nominal. Dimensions:
230 mm dia. x377 mm high. Weight: 5.5 kg approx.
Finish: Various standard and special finishes
available for wood ends. Main cover in black Declon.
Optional wall- mounting bracket also available.
Price: £124+VAT. Manufacturer: JR Loudspeakers Ltd., distributed by Tape Music Loudspeakers Ltd., 114 Ashley Road, St. Albans, Herts.
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Comfort Rating
1 Beyer DT440
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AKG Beyer PWB
K240 DT 440 Dyna X

Measurement

0

0

6

0

315

672

78

232

440

360

2.8

0.71 coiled
2.15 extended
+1.95 extension

2.9

2.36

2.05

2.92

3

0

2

Weight (ex. lead) gms

261

260

m

2.9

2.9

SENNHEISER STAX JVC ROSS
SR-44 HM200E RE270
HD 400

0

Sound Insulation dB

Length of lead

SANSUI
SS-20

None of the models provides any significant
reduction in external noise. The Sennheiser
phones are outstandingly light and comfortable to wear but some users may object to the
foam in contact with the ears.
The Beyer phones, top of the group re-

ported on in the September issue, are also
top in the present group tests. But the Sennheisers which are not far behind in performance are so far below the others in price that
they represent the best value for money; but
this will depend on your income.*
J.M.

THIS

into thin antivibration pads. The finish is
completed by awrap- round sheet of verticallycontoured Declon foam, secured by Velcro
fasteners at the back.
The central rod is carried through the base
of the loudspeaker, and is threaded to take an
alloy boss. The latter is used to secure the
circular crossover component board, rattles
being prevented by a central grommet, and
four adhesive pads placed between the board
and the underside of the lower wood disc.
The outer end of the boss is threaded to take
aknurled nut, which retains the 210 mm dia. x
32 mm high metal can that forms the base of
the loudspeaker, and encloses the crossover.
As delivered, about three metres of flat
twin flex, terminated in a 2- pin DIN plug, are
coiled inside the bottom. Reasonable care is
needed in unshipping the cable, and the can
must be replaced so that the JR logo, which
alone identifies the business side of the
loudspeaker, is correctly situated. These
points are explained in the leaflet supplied.
The units were soundly constructed and
well finished, having a neat and pleasant
appearance. The recommended mounting
height is from about 0.6 m to 1.1 m, which
embraces many ordinary shelves and items of
furniture.
Alternatively, a wall- mounting
bracket is available, but this has not been
inspected.
For listening purposes, the speakers were
placed with their bases about 800 mm from the
floor, a metre away from the nearest corner
of the room, and spaced some 150 mm from
the wall, these figures being found to give
optimum results in the room used. A good

distinctively- styled loudspeaker was
I designed by Jim Rogers, and may be
considered as adomestic development of the
LS 3/5a monitor. It is sometimes described by
dealers and others as a ' Rogers' loudspeaker—though understandable, this is
quite incorrect. The name ' Rogers' was
acquired by Swisstone when they bought the
original Rogers company, and only they are
entitled to use it.
The JR 149 is completely cylindrical in
shape. The top and bottom of the enclosure
are formed by wood discs, 15 mm thick,
between which is clamped an aluminium
cylinder with a flattened portion, forming a
chord of the circular cross-section. On this
flat surface are fitted the two units, vertically
aligned, with the bass unit below. The
aluminium cylinder fits into fibre discs at the
top and bottom, the joints between metal,
fibre and wood being made airtight by aclear
sealant. The whole structure is held under
axial tension by a central steel rod, with
additional stiffening for the flat portion in the
form of a120' arc of reinforcing metal strip, of
about 12 x6mm section, placed around the
top of the bass unit behind the ' panel'. The
bass unit magnet also presses against the
central rod, improving all-round stiffness and
reducing any resonances in the unit frame.
Damping for the enclosure is provided by a
thin lining of bituminised padding, covered by
a20 mm layer of plastic foam.
The overall external cylindrical form is
maintained by a curved sheet of perforated
metal in front of the units, stapled to the fibre
discs at top and bottom, where it is bedded
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deal of general Istening to a wide variety of
material gave a most favourable impression,
the sound being smooth, untiring and free
from any objectionable coloration. This was
followed by detailed A/B comparative tests
against the Quad ELS reference speakers.
These showed agood measure of agreement,
the inevitable differences being mainly in the
low bass region, where the JR 149s, not
surprisingly, could not provide quite so much
output, and in the ' presence' region. In
detail, large orchestras had a very slightly
more mellow sound, with some rounding of
the brass, and alittle less body in the bassoon
and the double basses. There was a little
more emphasis on the upper ' cello and lower
viola notes, and the mid- range was not quite
so analytical as that from the ELS—a feature
that may be a ' plus' or a ' minus' according to
your particular tastes. Plucked instruments,
such as the harpsichord, were very marginally
less rich harmonically, and voice sibilants
less hard—male voices were pleasantly
boom-free. The bass end was checked with
organ music, which showed a slight surplus
of upper bass, relative to the ELS, with afaint
cloudiness in sharp mixtures, and in the
fiercer 4' trumpets. One cannot reasonably
expect deep bass from an enclosure of this
size, and the JR 149 fell more rapidly below
about 100 Hz, though the difference became
marginal again just below 40 Hz.
With wide sources there was a tendency
for the energy, especially in ambience, to
concentrate nearer the JR 149s, and the whole
sound picture was also a bit deeper from
front to back. It seems probable that the
effect is associated with the very wide
distribution round the cylindrical enclosure,
which is more omni-directional than most
loudspeakers with normal forward facing
units.
It should be emphasised that the differences
noted here were small, and that the ELS is
used as a convenient subjective yardstick
(metrestick?). Excellent though it is, there is
no implication that it is an absolute arbiter.
A direct comparison between the JR 149
and the LS3/5a is also of obvious interest. As
noted by Paul Messenger on p. 125 of the
November 1976 issue, differences have been
noted between samples of LS3/5a, and the
pair used for the present tests are those
known to be to the BBC specification, the
Rogers examples reviewed in June 1975. An
A/B test showed that the general quality was
very comparable, the LS3/5a being marginally
smoother in the midband, but the JR 149
having a slightly better bass response and
being less hard in the top. The LS3/5a image
was rather more forward and analytical—
probably afunction of the relative directivities,
as mentioned in connection with the ELS
tests above.
The stability of the JR 149 stereo image
was really excellent, both horizontally and
vertically, and was very tolerant of loudspeaker positioning. The image remained
stable over an extensive area of the room.
The open air frequency response was
measured by James Moir Associates, and is
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reproduced in a smoothed form which retains the essential features while eliminating
the minutiae which vary greatly with the
precise conditions of measurement, and are
apt to be merely confusing. It is clear that the
very tight specification is met except at the
extremes of 55 Hz and 20 kHz, where the
curve is one or two dB down. This may well
be a function of our measurement distance
(2 m), the response being specified at 1m.
The sharp dip at about 7kHz is an interference

effect, as demonstrated by rechecking with a
small movement of the speaker. The 45°
off-axis curve is similar to the on-axis one,
and only slightly lower, the difference varying
from nil at about 200 Hz to 6dB at 10 kHz.
Inspection of the response shows that the
results of the listening tests might be related
to the small dip between 1and 2kHz and, of
course, to the bass fall- off region. Having
available a pair of Klark-Teknik DN 27 thirdoctave graphic equalisers, the opportunity

f
JR 149
10

o

‘" 10

30

20

50

100

200

500

1000

FREQUENCY NHz

2K

5K

10K

20K

o
was taken to try to equalise the JR 149s to the
ELS. Some prior experiments had shown that
the DN 27 is a splendid diagnostic aid in
general, and that it can be used to align two
transducers quite effectively, provided that
both are relatively smooth, and free from
vicious defects. No amount of fiddling with
the controls is of much use if either transducer has a response akin to across-section
through the Alps! The method used is to
make initial settings by sinewave equality
tests, and then to refine them by listening to
pink and white noise, finally checking by
reference to the real thing—music! The
photograph shows the settings used to make
the JR 149 into a good approximation to the
ELS. Both channels are very similar but, for
information, the lower equaliser is in the left
circuit. It is clear that the ' corrections' ( well,
the ELS was the standard!) do reflect the
results of the listening tests to auseful degree.
There is also some correlation with the
response curve—note, for example, the
equaliser boost between 1and 2kHz, and the
cut at around 125 Hz. One can also see that
the amounts of boost or cut are small. Of
course, this equalisation
must contain
elements relating to the room, partly because
the two loudspeakers cannot occupy the same
physical space, but more especially because
they radiate sound in totally different modes.
The proof, if any is needed, is that the equalisation does differ somewhat according to the
listener's position.

able, and one can forget the loudspeakers
after a few mirrutes listening. Not, perhaps,
the choice for an organ or heavy rock enthusiast, but giving a clean sound of which
speakers several times the size (and price)
would not need to be ashamed. Well worth
looking at by the discriminating, but inflationbattered listener.
T.A.

Spendor SA1
MANUFACTURER'S SPECIFICATION
Two-unit sealed enclosure. Drive units: Bass unit,
115 mm Spendor with plastic cone. Treble unit,
Son Audax HD 128025. Crossover frequency:
3kHz. Power handling : dO W programme. Impedance:8 ohms nominal. Dimensions:340 mm high
X 216 mm wide x 225 min deep. Weight: 7.2 kg.
Finish: various veneers, Harlech or black Vynair
front. Price: £132.00 + VAT (Teak). Manufacturer:
Spendor Audio Systems Limited, Station Road
Industrial Estate, Hailsharn, Sussex BN27 2ER.

particularly as a monitor for
DESIGNED
use in OB vans and other cramped loca-

tions, the SA1 is a competitor of the LS3/5a
developed by the BBC, and is intended to
sound similar to its big brother, the well-

known Bd, except for the inevitable slight
loss of bass output. It is of conventional rectangular box design, having the same height
as the LS3/5a, but is 25 mm wider and 60 mm
deeper. The latter figure, however, is slightly
misleading, since the SA1 depth is inclusive
of recessed connectors, whereas the length
of awired banana plug must be added to the
LS3/5a.
The mini monitor comprises an outer shell
of 9mm birch ply, fully finished on all five
visible sides with one of the usual alternative
finishes. The detachable front cover is a
wood frame, with padded edges, covered
with Vynair, and secured to the front panel
proper by four plastic pins and sockets,
vertically offset to prevent incorrect replacement.
The black painted front panel is screwed
into wood fillets round the inside of the box,
wood and screws being treated with sealant
to ensure airtightness. The panel carries a
low frequency unit of Spendor's own design,
with a notably rigid cast aluminium frame,
vertically above which is the Son Audax
tweeter.
The interior of the box is lined with 10 mm
damping pads, attached to the inside surfaces.
These are followed by 32 mm plastic foam
liners, and further, thinner, foam material is
folded appropriately and used to pack the
remaining free space in the box. The crossover components, which include four radiometal- cored inductors, are mounted on the
usual pcb, which is attached to the rear inner
face. A wood block, partly hollowed out,
allows the connecting terminals to be recessed virtually flush with the outside surface,
and these terminals have the normal holes
to accept 4mm plugs if required.

SPENDOR SA1

The impedance curve shows a high value
of the modulus at the bass resonance. This
is a function of the magnet flux density, and
indicates relatively little acoustic damping, a
factor determined empirically for the best
tonal balance. This peak will be damped by
the output impedance of the driving amplifier,
and is nothing to worry about. The minimum
modulus was 5.6 ohms at 10 kHz and the
JR 149 is an easy loudspeaker to drive.
Final tests included a check on sensitivity
and output level. The latter is more than
adequate for most domestic users, and robust
orchestral levels were obtained with an
average terminal voltage of about 10 V, as
read on a mean- sensing, rms calibrated
meter.
The manufacturer's figures for
sensitivity, power handling and suggested
amplifier rating were confirmed.
To sum up the findings, the JR 149 is aneat,
originally- styled concept that should have a
wide appeal, and can be recommended both
for its design and its performance. It fits
happily into the domestic scene, and meets
all but the most exacting demands. Such
minor departures from the ideal as have been
observed are neither obtrusive nor objection-
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The quality of construction and materials
was unimpeachable except for the rough
appearance of the wood in the connector
recess. Perhaps a bit of plastic lining could
be added, though this area is not usually on
view, of course.
The listening tests were carried out on a
stand which placed the units at ' seated ear'
height, about 150 mm from the wall, and rather
more than a metre from the nearest corner, a
position which gave best results. The room
used was a great deal larger than the small
space for which the unit is primarily intended,
but most readers will be concerned with
domestic conditions. The usual extensive
general listening proved to be very pleasant
and relaxing, just a little lacking in extreme
bass, as expected, but otherwise most accurate, apart from a suggestion of added
warmth somewhere in the upper bass region.
The treble seemed very smooth—better than
average from the usual run of even the more
expensive loudspeakers.
Detailed comparisons were then made
against the standard ELS, and these showed
a fair degree of correspondence in overall
quality, differences in detail being relatively
small. Large orchestras were well balanced,
with a touch of warmth in the lower strings,
and a slightly distant hollowness in timpani.
Upper strings and brass were similar, the
SA1 being a shade less analytical with a
suggestion of ' plumminess', and applause
was a little hollower. Speaking voices took
on afaint bloom, but the differences in singers
was less—perhaps an added ' presence' on
tenors, with somewhat more fullness in large
choirs. Plucked sounds, such as pizzicato
strings and harpsichords, were also very
comparable, if alittle rounded. Large organs
were surprisingly well reproduced, the SA1
being a shade more mellow in the 8ft flue
department, and hollower on 4ft reeds,
though the lower pitched reeds were very
similar, and stops with high harmonic content at high frequencies, such as sharp mixtures, were smoother on the Spendor. Extreme bass was insufficient for the organ
enthusiast, as would be expected, but the
difference between the sources was not very
significant as far as orchestral music was
concerned.
In all cases, given good basic material,
stereo imaging was extremely good in both
planes over a very wide area—this appears
to be generally true of speakers in which two
units are mounted closely one above the
other.
As a monitoring device the SA1 must obviously be compared with the rival LS3/5a. An
A/B test was therefore set up and showed,
briefly, that the SA1 was smoother at the top,
and had a slightly superior performance in
the deep bass, but was somewhat warmer
and less analytical in the midrange. The
differences were small enough in terms of
absolute accuracy to be largely a matter of
personal choice, and most probably, human
nature being what it is, of intense argument
also. The LS3/5a image was, possibly, a
shade more compact than that of the SA1,
78
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but the difference was trifling. Neither unit
was sensitive to changes of angle, but a setting of 45°-60° to the wall was preferred for
both in the particular listening room used—
this has been noted fairly regularly with rectangular speakers having wide horizontal
sound spreads.
The open air response was measured and
plotted as detailed in the JR 149 review, and
is one of the smoothest yet recorded. The
45' off-axis measurement yielded similar results, with a loss of about 3dB at 8kHz, after
which the 45° curve fell rapidly. From the
point of view of the observed aural response,
possibly significant features appeared to be
the slight rise between 200 Hz and 1kHz, and
the general form of the bass roll- off. The
Klark-Teknik DN 27 graphic equalisers were
again used to obtain near correspondence
with the ELS, as described in the JR 149
review, and the settings can be seen in the
photograph. It will be noticed that there is
indeed a little pulling down centred around
400-500 Hz, and a small boost at 315 kHz,
plus, of course, the expected bass boost—
note also the dip introduced at 100 Hz.
Perhaps it should be emphasised once
more that too much significance should not
be attributed to the finer detail of these results. The equalisation was not absolutely
precise, the ELS does not have aruler- straight
response, and room effects must intrude,
particularly at lower frequencies. However,
we have here at least some evidence that the
response of an already smooth loudspeaker
can be tailored to give a good imitation of
another one of comparable quality and, perhaps more importantly, that the measured
response curve may provide rather more useful clues to sound quality than is sometimes
believed. It should also be mentioned, in case
anyone unfamiliar with the subject is tempted
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to try it, that passive equalisation between
amplifier and loudspeaker is a practically
infallible recipe for aural ( if not mental!)
disaster.
The curve of impedance modulus against
frequency is very typical of the two- unit IB
genus, and the minimum value obtained was
7.5 ohms at 200 Hz. No drive problems here,
then, and amplifiers in the 30-100 W ( continuous) range are likely to be suitable for the
majority of users. The average terminal
voltage recorded during loud passages with
full orchestras was about 9V rms.
The maximum output available is more than
adequate domestically, and also quite sufficient for professional monitoring under the
conditions for which the unit is intended.
Summarising, the SA1 does justify fully the
description ' mini monitor', and must be rated
an undoubted success on the part of a company who already enjoy a considerable reputation for the quality and consistency of their
products. It has a substantially accurate
and therefore very comfortable sound within
its specified limitations, and is an attractive
proposition for the smaller listening room,
in which further extension of the bass response would be largely wasted, and where
excessively loud music would merely bring
aggro from the local residents' association.
The final choice between this model and its
nearest competitors can only be left to the
prospective owner's own ears, but the SA1
certainly ought to appear on any sane shortlist of small units in this price range.
T.A.

Visonik ' David'
BRIEF DETAILS
Two- unit sealed system. Drive units: 70 mm bass,
19 mm domed treble. Power handling: 50 W/70 W
to DIN 45500.
Impedance: 8 ohms nominal.
Dimensions: 170 mm high x 107 mm wide x
104 mm deep. Weight: 2.25 kg. Finish: All metal,
matt black and satin aluminium.
Price: Approx.
£102, inc. VAT.

COME readers have asked for reviews of
really small loudspeakers, and we had
intended to oblige by taking a good look at
the minuscule Nakamichi. These proved unavailable, due, we understand, to the introduction of some small design change, so,
instead, we investigated these little West

VISONIK ' DAVID'

o
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German products from the Dahl ( Visonik)
Group, sold in England by Plustronics Limited,
amember of the Photopia International Group.
The name ' David' implies the giant- killer—
the good little un that will somehow manage
to lick the good big ' un. It is certainly the
smallest loudspeaker Ihave yet encountered
in the hi-fi market place—it is practically lost
on a bookshelf, occupying a space less than
that of about five average paperbacks.
It is constructed from a substantial cast
metal case, rectangular in form, with rounded
edges to the four sides, and painted matt
black. The front grille is of perforated metal,
forming aflat, shallow lid, the sides of the lid,
covered by a rectangular section plain aluminium trim, being a push fit over the front of
the box. The front of the box is stepped
slightly to form aneat abutment for the cover.
Pulling off the cover reveals the two units,
secured by metal screws to a flange integral
with the front of the box, and seated on thin
sealing material.
Inside the box, the relatively simple crossover is built on the usual board, and secured
to the inside of the rear wall. The whole of
the available space inside the box is tightly
filled with what appears to be acellulose wadding material. Connection is by a flat twin
lead, with DIN plug, and this is passed
directly into the rear of the box through a
small hole, into which it is sealed. This seems
a weak point, since fracturing of the lead at
the edge of the hole is a possibility if the wire
is strained, or subjected to frequent bending,
and such a fault would not be easily repairable by the layman.
Goodness knows it shouldn't be difficult
to find somewhere to put these loudspeakers,
but, in case you are in trouble, the maker has
thoughtfully provided a keyhole fixing, cast
into the back, near the top. This allows the
unit to be hung on the head of a woodscrew
(a No. 8 is about right), or on a right-angled
hook (vertical part 16 mm max.). The loudspeakers can be placed vertically or horizontally on normal surfaces, and a set of selfadhesive anti- scratch pads is provided.
For listening tests the units were shelf
mounted a little more than a metre above the
floor, close to a wall and about half a metre
from a corner. This seemed a typical position, and the closer than normal proximity to
the corner gave no noticeable problems with
room resonances, because of the rather
limited bass response.
The most obvious features during straightforward listening sessions were the serious

lack of real bass, and the general unevenness
of the response, which tended to show up in
different ways with differing material. After
some time, there was a definite sense of
fatigue. Still, it must be said that the total
output, and even the response, despite its
irregularity, seemed incredible from such a
tiny box, and proved a source of astonishment to visitors. One even thought he was
listening to my normal system . . . when the
case comes up Iintend to plead 'justifiable
audiophobicide'.
On A/B comparison against the ELS (!) it
was noted that large orchestras became very
unbalanced, the double- basses and ' cellos
being weak, the upper strings wiry, and the
timpani almost vanishing. The brass was
weak at the bottom end of the scale and edgy
at the top, and most specific tonalities suffered slight degradation. Organs had little to
offer from the pedalboard, as one must reasonably expect, but even keyboard 8ft tone was
alittle reduced, while mixtures and reeds had
sharp corners instead of the true ' bite'.
Speaking voices were acceptable, having lost
their ' Beeb boom', but the lower singing
voices had insufficient body. Plucked strings
and mechanical transients acquired aslightly
disembodied sound, applause was noticeably coloured, and general ambience took on
an unnatural hollowness.

By way of experiment the Davids were
rolled off at 90 Hz to a ' Basset' bass unit.
This gave a quite dramatic improvement, and
even the higher frequencies in extended
sources were smoother, no doubt because
the David's low-frequency unit was no longer
being driven into large excursions well below
its rather high resonant frequency. However,
it seems unlikely that anyone seeking the size
advantage offered by the Davids will wish
to associate them with 300 litres of bass unit!
The graph showing the open-air response
was prepared as indicated in the JR 149 review. It displays features that go some way
toward explaining the listening results, notably the bass roll- off, and a response above
1kHz that is not as smooth as is desirable,
and is also based on a slightly raised shelf
compared with the response below 1kHz.
As in the previous two reviews, an attempt
was made to equalise the Davids using the
Klark-Teknik DN 27 third- octave equalisers.
A worthwhile improvement was obtained,
though insufficient boost could be applied
at low frequencies, nor did the loudspeakers
care a lot about the 12 dB that was available,
representing, as it does, a factor of 16 in
input power! Since asound reasonably comparable with that of the ELS could not be
achieved, there is little point in reproducing
the settings here.
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The impedance curve shows a very well
controlled modulus, partly due, no doubt, to
the simple crossover, with a minimum value
of 6.6 ohms at 280 Hz, and there are no drive
problems. The crossover frequency was not
amongst the'information available to us, but
some measurements gave afigure of 3.7 kHz.
As already stated, surprisingly high output
sound levels were obtainable, with average
terminal voltages of about 9V, and these
would be quite adequate for most users. The
efficiency is, naturally, low, and Iwould suggest an amplifier capability of (say) 30-50 W
continuous.
Toward the end of the tests one of the
tweeters became faulty, giving forth scraping
noises. Unfortunately, there was no time to
obtain a replacement from the maker before
publication date, but the tweeters appear to
be of perfectly conventional design, and there
is no reason to suspect anything other than
an unlucky ' one-off' happening.
Carefully sidestepping the many and devious
journalistic temptations offered by the story
of David and the Philistines, it still has to be
said, regretfully, that this product is rather
on the fringe of ' hi-fi', at least, as this magazine still interprets that adman- battered concept. At the price, inflated in Britain for alltoo-familiar reasons, it could, perhaps, be
worth considering where space is particularly
tight. Fitted in acar, with the necessary amplifier ( now, I'm told, available), it would certainly
be agreat bit of car-manship. But, even if the
David misses the true hi-fi accolade, it still
deserves a cheer for getting the results it
does out of a free volume of little more than
one litre! e
T.A.
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Leak 3080
MANUFACTURER'S SPECIFICATION
Time- delay compensated loudspeaker system.
Drive units: Bass unit, 250 mm, mid- range unit,
170 mm, treble unit, 19 mm dome. Crossover
frequencies: 450 Hz and 3.5 kHz. Crossover rates:
6, 12 and 18 dB/octave. Sensitivity: 85 dB SRL on
axis at 1m for 1W input. Power handling : 80 W to
DIN 45500. Amplifier matching: suitable for
amplifiers 12-90 W RMS. Impedance: 8n nominal.
Enclosure volumes: Bass 601, Midrange 12 I.
Dimensions: 845 mm high x 340 mm wide x
445 mm deep. Weight: 31 kg approx. Finish: Teak
and grey with black cover. Price: £296.85 per pair
plus VAT. Manufacturer: Rank Hi -Fi, Idle,
Bradford, West Yorkshire.

3080 is the largest of the Leak 3000
THEseries
time-delay compensated loudspeakers. The principle involved, that of
phase compensation, is of course a wellknown topic for discussion—an outline was
given in our DM 6review ( Annual 77).
Rank have made good use of the versatility
of plastics in producing this rather unusual
construction, partly revealed in the photo.
The main part of the enclosure is a rectangular box, finished in 'teak' (what else?),
with a black painted back. To the front of
this box is attached a grey moulding of thick
plastic, having a stepped front to accommodate the three units. The first 30 mm of the
moulding at the top is flush with the sides of
the wood part, after which it is stepped
slightly in to leave a forward-facing ledge,
80

vertical at the top and sloping outwards at
the bottom. Against this ledge butts a
wooden- sided frame, covered with black
semi-transparent material, which completes
an overall rectangular shape.
The mid- range unit is the middle one, and
is enclosed internally in a cylindrical tunnel
made from a thick cardboard- like substance,
and leaving the remainder of the space for the
bass driver, with the usual sealed tweeter
in the top. The front of the moulding is

stepped to provide the correct phase alignment of the units, taking into account the
effective source positions in each case, and
also phase-shifts in the crossover network.
The inner sides of the wooden part are
damped with felt pads, and a considerable
quantity of damping material is packed into
the complete enclosure.
The crossover
PCB is screwed to the inside of the back
face, at the bottom of which is a recessed
panel with a 2- pin DIN input socket and a
pair of screw terminals. The front cover
fits by means of six plastic pins, set on wood
battens, and these engage in holes in the
front moulding. The three units are fixed by
Allen set- screws into threaded holes in the
plastic, and have wide, flat flanges without
sealant. It is inadvisable to remove the
units in normal practice (true, indeed, of all
loudspeakers)—Istripped the thread in one
hole when replacing them, and without
undue force. From their appearance, the
screws may have been used with a sealing
compound, but Ishould prefer to incorporate
metal inserts. The unit connections seemed
alittle flimsy, and Icould not find any polarity
markings, but this will hardly worry most
users, and the general construction was to
adequate domestic standards.
The loudspeaker does not require a stand
under normal conditions of use, and is
extremely stable. Reasonable care is needed

e •••
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to avoid displacing the front cover if the loudspeaker is subject to knocks or much handling, but the locating pegs seem good-

image in the fact that by removing the front
cover, and hence also the wooden batten
which effectively extends the shelf forward,

tempered, and gave no trouble.

the dip is reduced by 2-3 dB. Small changes
in microphone position also cause radical
differences in this region. In a normal room,

Because of the positions of the units, the
speaker should not be positioned behind
items of furniture. On test, the best position
was found to be at an angle of about 45° to
the wall, with the nearest corner about 20 cm
from the side, and about 1m from the end wall.
Direct comparison with the Quad ELS
showed that, while the general quality was
pleasant, there were some clear differences,
and some that were more difficult to pin
down. Among the former, orchestral sounds
were somewhat harder at the high frequency
end, the upper brass being more prominent,
while woodwinds seemed hollower in the
lower registers. Side drums were a little
more prominent, and the guitar a bit fatter in
the bass.
With
harpsichords,
plucking
noises were more obvious, and so was tape
hiss. The general sound, and especially the
ambience, appeared to be more concentrated
around and beyond the speakers, with less
ambience in the middle, giving a cooler
impression of smaller sources, such as
chamber orchestras. Putting the speakers
closer did round out the image, but slightly
at the expense of bass balance. With organs,
4ft principals became a trifle stringy, and
sharp mixtures more edgy. The deep bass
was firm, and not dissimilar to that from the
ELS. Applause was more hollow, as was the
lower- middle range of some sources, particularly the piano.
The stereo imaging was good, though a
little more diffuse than the ELS in central
positions, and held good over a sensible
horizontal range.
There were no easily
detectable changes in sound quality with
horizontal movements, but distinct changes
occurred with vertical movement.
Listening to the speakers on their own for
long periods confirmed that there were no
obtrusive defects, and no sense of fatigue.
The overall impression was that some
sources, such as pop music, sounded a
trifle larger than life—a contrasty effect that
could well appeal to many listeners. The
degree of intrusion of the loudspeakers themselves was slight, and the distortion low for
all normal listening levels.
Concert hall
volume was attainable with no problems, but
distortion on peaks occurred just above this
level, and fairly high levels produced some
rather nasty noises, particularly when low
frequencies were present, as in organ music.
The response curve illustrates the pitfalls
of interpretation that lie in wait for the unwary. At first glance, the deep depression at
about 2.5 kHz and the two smaller ones at
higher frequencies may look disastrous, but
are recognisable with more experience as
probable interference effects. In this case,
both tweeter and midrange units are contributing significantly at the frequency in
question—further, the undamped hard shelf
below the tweeter must give rise to an image
of the latter situated below and to the rear
of the source. There is some evidence of the

the interference patterns always present
would tend to swamp this effect, though it
probably contributes to the observed changes
in quality with vertical movement.
More
significant in terms of general balance, however, is the far less notable general upward
curve between about 200 and 800 Hz. With
the aid of a pair of Klark-Teknik third- octave
equalisers ( a powerful aid to diagnosis which
we shall be reviewing early next year) it was
possible to remove this slight rise, and this
demonstrably
reduced the
slight ' tube'
coloration. Using the same means to pull
the extreme top down a little confirmed that
this is probably the main cause of the slight
hardness noted above.
The impedance curve illustrates some
features of the crossover which are not
normally relevant to the user, and indicates
that the impedance is on the high side, and
should not give rise to any drive problems.
The sensitivity and drive requirements were
confirmed, about 10 V mean being needed for
concert hall levels.
The impressive- looking ' Owner's Handbook' may be a most useful adjunct to a wide
variety of language courses, but contains
less than one page of English. If you are
looking for the specification ( including distortion curves), you will find it on a label
fixed to the back of the speaker, and comfortably readable from a suitably contrite
kneeling position. You won't find any statement of the listening distance for which the
time- delay is adequately corrected, but I
understand that this is about 2 m.
While the 3080 may not satisfy the most
critical listeners in all respects, it is apleasant
performer with some characteristics that
may appeal to many. It could well sound at
its best in smaller rooms, rather than in large,
heavily- damped ones, which tend to emphasise the slight defects in tonal balance.
It has a good low-frequency response, but
could not be recommended for applications
needing very high outputs, for which, no
doubt, it is not intended..
T.A.

Lentek Monitor
MANUFACTURER'S SPECIFICATION
Transmission line loaded bass enclosure with
separately- loaded midrange. Drive units: bass
KEF B139, midrange KEF B110, high frequency IKEF
T27 Mk II, high frequency II Celestion HF 2000.
Crossover frequencies: 400 Hz, 3.5 kHz and 10 kHz.
Amplifier power requirement: 25 W RMS.
Nominal impedance: 8ohms. Dimensions:
1073 mm high ( excluding 38 mm plinth) x 394 mm
wide x 406 mm deep. Weight: 38.2 kg. Finish:
Teak. Price: £260.00 per matched pair, plus VAT.
Manufacturer: Lentek Audio Limited, 9Station
Road, St. Ives, Huntingdon, Cambs. PE17 4BH.

THIS

is an imposing- looking, tall loud'speaker, the four units being set well
above the level of any normal piece of
furniture, so that the total clear space demanded around it is actually rather less than

average. It is rectangular, standing on a
short, built-in plinth, with a heat- and markresisting teak finish, including the rear face.
The front panel carries the four units, with a
vent in the bottom right-hand corner, the
whole being covered by a wood front board,
pierced with the necessary cut-outs, finished
in black stockinette and recessed flush into
the cabinet, using Velcro fasteners. The
units are not placed symmetrically, and the
left- and right-hand versions are identified
on the rear label. Connections are made
through the usual recessed panel, fairly high
on the rear, using either 2- pin Din plugs or
4 mm banana plugs.
The construction is in two parts, the
cabinet being divided internally by ahorizontal
shelf into a short upper section, containing
the midrange and tweeter units, and a much
longer lower section containing the bass
driver and supertweeter. The lower portion
is a transmission line, the necessary acoustical path being created by two partitions,
at right- angles to each other but not to the
main case, so forming a three- section pipe.
The irregular section and tapering area of
the
pipe helps to suppress unwanted
resonances, and lowers the main resonant
frequency slightly. The path 4-"rorn the rear
of the bass driver leads down the largest
section, through a rectangular hole at the
bottom into the rear section, and thence,
through a gap at the top ( below the upper
partition) into the front section, and down to
the vent. The total line length is of the order
of 2.2 m, and the whole is filled with longhaired lambswool. The damping is critical,
giving a smooth roll- off without any resonant
rise in the bass, and this results in a more
gradual fall in bass response below the cutoff frequency at the expense of a slightly
raised — 3dB point. Presumably to compensate for this, the user's handbook suggests
that the loudspeaker should be placed against
a wall or in the corner—a point to which we
shall refer later.
The upper chamber has a single partition,
also to break up resonances, and contains
the midrange unit and tweeter. The crossover is on the back of the front panel, access81

ible after removing the fixing screws. A
sealing strip is used between the panel and
the cabinet, and care must be taken not to
stretch this—as always, dismantling is not
recommended without very good reason.
The complete speaker is substantially
constructed throughout, with all components
and leads properly secured. It is very heavy,
and naturally stable in use, and should not be
used on a stand.
For the ELS comparison tests, the standards were driven, as always, by their own
303 amplifier, while the Lenteks were driven
by a Yamaha CA1000 to ensure adequate
power margins. Tests were also made using
a second 303 with the Lenteks, but any
differences between the amplifiers were not
significant with normal material at domestic
levels.
In purely musical terms, the Lentek compared well with the ELS, though there were
naturally slight differences in individual
areas. Speech was very similar, with a
pleasant absence of chesty boom. Among
orchestral instruments the brass was equally
clean, except for the merest trace of boxiness,
woodwinds were marginally peakier, and the
lower strings had less body. With low
frequency sources there was less bass than
from the ELS, though what there was had no
coloration. With a modest amount of bass
boost at a low turnover frequency, organ
pedals were surprisingly solid, and somewhat smoother than the ELS.
Plucked
sounds and percussion were just the
slightest bit more cramped, and there was a
little reduction in the general ambience of
some sounds, but these effects did vary with
listener position, and may well be functions
of the unit distribution. The stereo image
was adequately firm, if not as precise as the
ELS on axis ( Ihave yet to find a loudspeaker
to equal the ELS in this respect!). Off axis,
the Lentek remained firm, especially for
vertical movement, and quality changes with
movement were small.
Using the Lenteks on their own, as most
people would, gave extremely pleasant
listening, natural and without strain. A good
deal of experiment produced the conclusion
that a position about 300 mm from the side
walls and 900 mm from the end walls was
optimum in this case. In the corner, the bass
response went up, but was then too uneven
as one would expect.
The response curve is flat to
dB from
70 Hz to 20 kHz—avery good result, especially
as some of the apparent peakiness is almost
certainly the result of interference effects
which would not be of much significance in
the average listening room. The impedance
curve indicates a mean load commendably
close to the nominal figure over most of the
range, and tests confirm that it is easy to
drive, and relatively efficient, needing only
about 5V mean to produce realistic orchestral
levels. Thus the suggested amplifier power
is avery reasonable one, though the speakers
stood up well to considerably higher powers
without distress.
There is no doubt at all in my mind that
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these are very smooth, musical loudspeakers,
and the differences noted between them and
the standards were neither great nor particularly significant as far as the majority of
listeners are likely to be concerned. One's
first impression is that the bass response is
somewhat below that which might be expected
from a cabinet of this size, but this has to be
weighed against the superior smoothness
and complete lack of boom. Iam not very
happy about putting them into corners,
because the room resonances which will
ncreasingly be excited seem to me even less
controllable than a single resonance in a
loudspeaker. My own recommendation is to
keep them near awall but well away from the
corner, and to use a modest, low-turnover
bass boost. Results are then relaxed and
superb. Those mainly interested in orchestral music could well find even this small
correction unnecessary. The Lentek monitor
has to be excellent value for money..
T.A.

Chartwell PM400
MANUFACTURER'S SPECIFICATION
Bass reflex cabinet with separate midrange loading

enclosure. Drive units: B305 bass driver (305 mm),
M 127 midrange (127 mm), both manufactured by
Chartwell, tweeter 25 mm dome Isophon KK10/8
(modified). Crossover frequencies:500 Hz and
3.5 kHz. Frequency range:45 Hz to 22 kHz ± 3dB.
Power handling : 100 W RMS—suitable for
amplifiers rated at 250 W speech and music.
Nominal impedance:8 ohms. Dimensions:
864 mm high x 381 mm wide x 330 mm deep.
Weight: 29.5 kg. Finish: Teak, walnut or rosewood.
Black front foam standard, other colours to choice.
Price: £257.00 per pair, plus VAT, in teak.
Stands available as optional extras at £22.00 per pair
plus VAT. Manufacturer: Chartwell Electro acoustics Limited, 2 Commonside East,
Mitcham, Surrey.

to be used with a stand, this
DESIGNED
is the smallest of the three loudspeakers
reviewed here. It consists of a rectangular
cabinet, veneered on all sides except the front
panel, with the top and bottom surfaces
extended forward by some 38 mm with respect
to the sides, and is mounted on a threesided plinth, 50 mm high, open at the back.
The front panel is finished in dull black
Formica ( or similar material), and carries the
three units in the usual order, with their
centres vertically aligned. Near the top of
the panel, and placed on either side, are two
D- shaped vents which act as the reflex port.

The front panel carries strips of plastic
material from which protrude numerous
small pegs with double- sided hooks, and
these engage the 38 mm thick foam front
cover that completes the structure.
The inside surfaces of the cabinet are
treated with bituminous damping pads, overlaid with plastic foam to a depth of about
25 mm on the sides, and at least twice that
thickness at top and bottom. The midrange
unit is enclosed in its own wood box, which
is attached to the inside of the front panel.
The box is about 175 mm square and 125 mm
deep, and the crossover PCB is fixed to the
rear of the box, sitting on alayer of thin foam.
The usual recessed connection panel is
included on the rear of the cabinet, near the
bottom, but it differs from similar connectors
in that it requires a2- pin Din cable- mounting
socket. However, 4mm sockets are also
provided, and there are three fuseholders,
one for each unit, fitted respectively with
2.5 A, 1.6 A and 0.5 A fuses.
The speaker is very well constructed, and
the only minor criticisms of the sample
examined concerned the rather crudely
inserted fixing screws for the PCB, and the
lengths of unsecured lead which might cause
rattles—though it is fair to add that none were
actually heard during the tests.
C HARTWELL

PM400

The recommended operating height is
about 330 mm, for which Chartwell can supply
a suitable stand. This is well designed,
consisting of a main casting with four feet,
having a central boss with a large tapered
hole. This accepts the tapered end of a
vertical column, which has a nylon insert in
the top. A smaller, cruciform casting can be
screwed to the underside of the speaker, and
this has a split-collared insert which, when
firmly pushed into the top of the vertical tube,
passes through the nylon bush until the
collar springs out below it, thus locking the
assembly against accidental displacement.
The parts can be prised apart if required,
and refitted after replacing the split collar,
which will have been dislodged during
removal. The column and the top of the four
feet are chromium plated. After mounting,
the speaker rotates smoothly on the stand.
Another refinement is the provision of tapped
holes in the feet, so that they could be secured
to a suitable surface (only from below) if
required, or, fitted with castors.
The listening comparisons with the Quad
ELS showed surprisingly small differences.
With some sources, Ishould have found it
difficult to say which pair was in use—apart
from their necessarily different positions in
the room—and these sources included male

IMPEDANCE CURVE

NOTE: THIS CURVE DOES NOT REPRESENT THE
FREQUENCY RESPONSE OF THE LOUDSPEAKER

15
SOD

lo

5

0
20

50

100

200

500

1000

2K

SK

10K

20K

FREQUENCY IN Hz

CHARTWELL

PM 400

FREQUENCY RESPONSE

10

-15

-20

-25
-30
20

50

100

200

500

1000

FREQUENCY M Hz

2K

SK

10K

201(

voices.
Comparing
orchestral
sounds,
trombones seemed a little more hollow and
more prominent, and some woodwinds were
afraction cooler, especially in upper registers..
Strings showed up a trace of mid- band
coloration, and pianos were just alittle more
boxy. Overall, large orchestras sounded very
similar except for the trace of mid-coloration,
and this was confirmed using pink- and
white- noise sources.
Organs were very
realistic, with the deeper bass generally
similar to the ELS. Bright trumpet sounds
were a mite cooler, and sharp mixtures a bit
more 'edgy'. Choral music was also similar
except for aslightly cooler ambience and less
prominence with basses and tenors. High
frequency bells were indistinguishable as to
the speakers in use, and harpsichords were
also very much alike except for a little
coloration in the lower notes and a slightly
cooler ambience. When listening on axis,
the PM 400 gave excellent stereo definition,
if not as analytical as the ELS, but movements
off-axis had only a minimal effect on either
the tonal characteristics or the Image accuracy
in the case of the Chartwell. A good image
was obtainable over avery wide area, and the
angling of the loudspeakers was uncritical.
General listening over a long period confirmed the small amount of mid coloration,
but the general HF performance was found
very true to life. The loudspeakers were
unobtrusive—one was never conscious that
the sounds were coming from boxes, and the
sound-stage seemed comfortable in width
and depth.
The frequency response curve indicates
that the very tight specification has been met
above 70 Hz (though our measurement was
not at the specified distance). The subjective
mid-frequency effects may well be attributable
to the shape of the response between about
150 Hz and 1.5 kHz, and this possibility was
examined with the aid of the Klark-Teknik
equalisers. The correction for best results
varied alittle from the inverse of the response,
as would be anticipated for several reasons,
but it was possible to show that the small
trough around 700 Hz, the dip above 1kHz,
and the variations round 200 Hz and in the
6-9 kHz region, were significant. With very
small corrections—none more than 3dB—
the sound quality was outstandingly good.
The impedance curve serves to warn us
that the modulus is, on the whole, somewhat
below the nominal, averaging little more than
5ohms over a substantial part of the range.
There may be a few amplifiers that are not
happy at high levels into this load, though
most of the good quality ones should cope
well enough.
The sensitivity was about average, a mean
level of 6V sufficing to give concert- hall
levels. The PM 400 performed well at much
higher levels provided that not too much
deep bass was present, but the volume was
then vastly higher than would be tolerated in
most households.
Without doubt this relatively compact
loudspeaker is an excellent performer, with
an extended, smooth and comfortable range,
and no vices. To have secured a monitorclass performance from a cabinet of such
modest size is, indeed, a praiseworthy
achievement. •
T.A.
83/D

I OUDSPEAKER reviewing is one of the most contentious areas of
L hi-fi; indeed the reasons for not doing it were the subject of the May
editorial i
nour sister magazine Studio Sound! Nevertheless, both
readers and manufacturers are anxious for us to review the latest
products, and consequently we are obliged to do our best while
pointing out the relevant reservations and qualifications.
The objective tests are well-known and closely specified, but it is
common knowledge that they only provide indicators of performance
and can be misleading, while nevertheless being extremely useful. But
it is the subjective evaluations that cause the most argument. Two
methods of subjective assessment are commonly used: the first relies
upon asingle reviewer living with aloudspeaker for aperiod of time
with his known room and program sources; the second assembles a
panel of listeners and plays aparticular program through each loudspeaker in turn, with reference, repeat and comparison available.
The ' single reviewer' approach has certain advantages, in that the
reviewer can spend considerable time in adjusting the position of the
loudspeakers in his room, and has time to carry out extended listening
on avariety of well-known material. However, any judgments will to
some extent be coloured by the taste of the reviewer concerned, and

will reflect the acoustic behaviour of the room.
A panel of listeners will help to average out personal prejudices, but
will be to some extent unfamiliarwith the program, ancillary equipment,
and the listening room ( areference speaker is useful but cannot
completely overcome this). The short-term listening that this approach
necessitates may also tend to obscure some of the subtler aspects of
performance, while emphasising frequency response differences and
to alesser extent colorations.
In our last multi- speaker review ( July1975) we attempted to combine
these two approaches, and each reviewer had one or two models at
home for extended listening. But this invariably introduces the sort of
personal judgments one would try to avoid, and this would vary for the
different loudspeakers in the review. Obviously the ideal would involve
each member of apanel listening at home for some weeks to each
loudspeaker, but the project would then take ayear or so to complete
and doubtless some models would have been modified or become
obsolete. So, while acknowledging some of the limitations of any form
of loudspeaker evaluation, we have attempted to examine eleven of the
more recent designs on the market and present the strengths and
weaknesses of each.

Wharfedale
E70

Kef Calinda
Two-unit design plus auxiliary bass
radiator ( ABR); 70 x28 x35 cm (271x
11 x14 in.);19 kg (46 lb); 100 watt
program; £220.50 plus VAT per pair.
Kef Electronics Ltd., Tovil, Maidstone,
ME15 6QP.
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Four drive units with reflex bass loading
and horn tweeter; 82 x34 x36 cm (32 x
13# x14 in.); 32 kg ( 70Ib); 100 watt program; £288.88 plus VAT per pair. Rank
Hi -Fi, P.O. Box 70, Great West Road,
Brentford, Middx. TW8 9HR.
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The Measurements
James Moir describes the test procedures and
instrumentation used for objective measurements
on the eleven loudspeakers
T HE techniques used in the objective evaluation of the speakers
was described in the report on the previous group tests (July 1975
issue), but the whole subject of loudspeaker testing was covered in
more detail in aseries of six contributions that commenced in the same
issue and continued until the December number. This series should
be consulted, for it discusses in detail the measurement of each
parameter. Many cannot be measured with any real accuracy, though
they are commonly quoted as though the parameter could be measured
to an accuracy of ± 1%.

Harbeth
Two- unit reflex; 61 x33 x31 cm (24 x
13 x12 in.); 13 kg (30 lb); 100 watt
program; £270 plus VAT per pair.
Harbeth, 2a Nova Road, West Croydon
CRO 2TL.
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Three-unit infinite baffle; 51 x33 x27 cm
(20 x13 x1(4 in.); 12.5 kg (301b); 80 watt
program; £150 plus VAT per pair.
Rola Celestion Ltd., Ditton Works
Foxhall Road, Ipswich IP3 8LP.
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Polar Response
The test arrangement used was exactly as that employed for the
measurement of frequency response, but with the speaker turned
through an angle of 30° and 45° with the microphone on the axis
equidistant between the tweeter and mid- range unit. Presentation of
the polar distribution data as frequency response curves measured at
two angles off the axis is thought to be amore effective method of
indicating the results of off-axis listening than is the standard polar
plots taken at half adozen frequencies.
Amplitude Distortion
All the distortion measurements were taken with the microphone
positioned at adistance of one metre from the loudspeaker. The
harmonic distortion of the loudspeaker was measured at four
frequencies, 80 Hz, 400 Hz, 1kHz and 4kHz, the acoustic amplitude of
each of these signals being increased in 10 dB steps from alevel of
80 dB until the distortion rise indicated that the unit was reaching its
distortion limited power handling capacity. The input signal was
provided by aB & K 1014 Beat Frequency Oscillator fed when necessary
through apurifying network and driving a100 watt high- quality power
amplifier. The reproduced audio signal was fed into aMarconi Type
2330 narrow- band wave analyser, allowing direct measurement of the
amplitude of each individual harmonic. The figures given in the
Table for 2nd and 3rd harmonics refer to dB below fundamental.

Celestion
Ditton 22

•

Frequency Response
The loudspeaker under test was mounted two metres above the
ground in the open air, with aB & K 4165 1 .2cm condenser microphone
positioned at one metre on the lateral axis of the loudspeaker. The
speaker was driven with pink- noise fed from ahigh quality power
amplifier, the reproduced signal being examined by aB & K2112
octave analyser driving aB & K 2305 level recorder to produce aprinted
frequency response curve. Unless otherwise stated, frequency
response curves were taken at apoint on an axis equidistant from the
tweeter and the mid- range unit; each major vertical division
corresponds to 10 dB, minor divisions 2dB.

20

Frequency Intermodulation Distortion
The loudspeaker was fed from two B & K 1014 oscillators adequately
decoupled through amixing network and driving a100 watt amplifier.
The oscillators produced two signals, one the modulating frequency
(100 Hz) and the other the modulated frequency (3kHz). The level of
the modulating 100 Hz frequency signal was set to 90 dB, measured at
one metre, and the resultant modulating frequency with additional
sidebands due to amplitude as well as frequency intermodulation
distortion was fed into the Marconi Type 2330 narrow band wave
analyser. To separate the amplitude and frequency intermodulation
components the output signal from the microphone was fed through a
3kHz limiter and discriminator, the output being the frequency intermodulation components only.
Amplitude Intermodulation Distortion
The test procedure used was exactly as that employed for the
measurement of frequency intermodulation distortion, though different
test frequencies were adopted to eliminate any Doppler distortion
present. The two oscillators were set at 500 Hz and 2kHz and each
adjusted to give aSPL of 90 dB at adistance of one metre from the
loudspeaker under test. The resultant distortion sidebands produced
either side of the 2kHz signal were measured on aMarconi Type 2330
narrow band wave analyser.
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Impedance
The impedance of each loudspeaker was measured by feeding the
unit from an oscillator, through ahigh series resistance to maintain
constant current through the speaker voice coil in spite of any change
of impedance with frequency. The voltage/frequency relation was
plotted by aB & K2305 level recorder, the trace being calibrated using
aMarconi TF 2700 universal bridge to measure the impedance at a
reference frequency of 1kHz. To obtain asingle average figure for the
impedance of the loudspeaker, the procedure was repeated using a
signal source of pink noise.
Phase Angle
Amplifiers do not like being loaded with aloudspeaker that has a
poor power factor, i.e. an input impedance that has aphase angle
approaching 90 degrees, particularly when this is combined with an
impedance that is lower than about 4ohms. Many loudspeakers
exhibit these low values of impedance and apoor power-factor around
the crossover frequencies due to shortcomings in the design of the
dividing network. Though amplifiers prefer to work into aload
that is aconstant pure resistance, variations in the speaker impedance
above the rated value are much less troublesome than variations
downward below the rated value. The impedance of each speaker was
measured by the method described above, the phase angle ( power
factor) being measured by aSolatron phase angle meter.
Efficiency
The absolute efficiency of each loudspeaker system was obtained in
the following way. The electrical power input to the unit was calculated

from measurements of the voltage and currents using music shaped
pink- noise. The acoustic power output from the loudspeaker was
obtained by placing the unit in alistening room environment adjacent
to acalibrated sound power source of variable output (
B & K Type
4205). The output of this reference source was adjusted until it
increased the reverberant sound pressure level by 3dB, the sound
power from the loudspeaker was then the same as that from the
reference source. The output power from the reference source was
read off its calibrated meter and compared with the electrical power
input to the loudspeaker. The efficiency was then acoustic power
output x100, divided by electrical power input.
Sensitivity
The sensitivity of each loudspeaker was measured by applying apink
noise signal voltage of 2.828 V ( corresponding to 1watt of power for an
assumed load of 8ohms) to the loudspeaker terminals and measuring
the sound pressure level ( dBC weighted) at adistance of 1metre from
the loudspeaker. Care must be taken when interpreting sensitivity and
efficiency results as it is quite possible ( due to differences in impedance
and directivity) for one loudspeaker to exhibit ahigher sensitivity over
another loudspeaker whilst having alower inherent efficiency.
The measurement figures obtained by the test technique described
here are presented in the Table headed OBJECTIVE TEST DATA
(p.43) and in the four groups of curves. It is important that the various
response plots be interpreted in conjunction with the subjective
comments and qualifications, as the ear is still amore subtle instrument
than amicrophone and meter.

The Listening Tests
Paul Messenger discusses the listening situation and problems of subjective assessment
Subjective Tests

THE listening room was atypical lounge 19 x14 x8ft.

ith a
reverberation time of 0.42 secs at 500 Hz, falling away slowly above
3kHz; some furniture had been removed at one end to enable the
loudspeakers to be moved about and auditioned behind acoustically
transparent screens. The panel were seated some 10-12 ft. from the
speakers stands.
w

The test programs were provided mainly from first or second
generation master tapes from aPhilips Pro 20 professional recorder
running at 15 i/s. Some disc record dubs were also used, but were
considered sonically less satisfactory. These were fed to two separate
Quad 33/303 amplifiers which allowed level matching between the
auditioned loudspeaker and its reference. Throughout the tests, levels
between the test loudspeaker and reference were carefully matched by
monitoring the mean s.p. in the reverberant field of the room, as small
errors here can give very misleading results; switching to areference
by means of apush button operated relay system was at the discretion
of the panel.
Some will no doubt criticise the use of the 303 for its fairly modest
power and old design (they might even recommend the even earlier
Quad Il design!). We will excuse ourselves by pointing out that the
levels used were modest and that there was no clipping (the peak
power measured with an oscilloscope being 15.5 watts). Also, we were
the victims ( inevitably) of Murphy's Law when one of the 405s, kindly
loaned by Quad at short notice, stopped working early in the tests.
With the panel assembled and the early tests to repeat, there was little
alternative to using the 303s.
Each speaker was marked on ascale of ten on eight particular
parameters by each member of the panel. Each parameter was equally
weighted but was used to give guidance to the performance of the
loudspeaker rather than provide astrict ranking order.
Although it would be possible to obtain aranking order, this would
mean applying aspecific weighting to each parameter, something
which depends to aconsiderable extent upon an individual's
preferences. It was noticeable that those who had aparticular interest
in pop music had asomewhat different perception of performance,
88

particularly in the bass, than those with predominantly classical
inclinations.
This reluctance to provide aranking order was reinforced by finding
quite noticable discrepancies between different people's results when
the testdata were subsequently subject to adetailed statistical analysis,
implying that each person applies different percepts and values when
making judgments. It was interesting that avery good correlation was
found between the overall ranking and the directivity of the loudspeakers; this is afairly new area of investigation which we intend to
examine in greater detail in aforthcoming feature article.
After obtaining the individual rankings on the various parameters,
certain speakers were compared one with another. By and large the
comments of the blind listening were confirmed, but it was obvious
that value judgments on distinct sonic differences could not be
unanimous. Although the better- scoring loudspeakers were preferred
by more people on more parameters, there was not total agreement,
even when openly discussing these differences. No one loudspeaker
possessed an overall advantage in every aspect of performance.
The overall sound quality caused some unease in some members of
the panel, and it was assumed that the unfamiliarity of program
material and room were the cause of this. A check was made with
another listening room of similar reverberation time, and small
differences were noted in bass and treble performance. Nevertheless,
these did not materially affect the overall preferences and applied
equally to all loudspeakers. We still advocate that aprospective
loudspeaker purchaser should endeavour to listen in his own room
with his own signal source if possible.
No attempt was made to assess the ultimate power handling and
sound power output of the speakers, as this is dependent on the
program material, and we did not wish to encourage the early onset of
listening fatigue or the premature failure of any of the loudspeakers..
(a)
(b)
(c)
(d)

SUBJECTIVE PARAMETERS
Smoothness
(e) HF quality
Midrange coloration
(f) LF quality
Tonal balance
(g) LF extension
Transient performance
(h) Stereo imaging

OBJECTIVE TEST DATA
MEASUREMENT

CELEF
Mini Prof SM

Ditton 22

65 Hz-17 kHz 70 Hz-18 kHz
60 Hz-12 kHz 65 Hz-10 kHz
60 Hz-10 kHz 70 Hz-7kHz

HARMONIC
DISTORTION
80 Hz
80
90
100
400 Hz
80
90
100
1kHz
80
90
100
4kHz
80
90
100

2nd
65
53
36
58
57 .
51
58
56
54
65
59
51

DOPPLER
DISTORTION
3kHz and 100 Hz 90 dB •
figures quoted are distortion sidebends re
3kHz sig.

3rd %
66 . 08
52 . 32
29 4
60 . 16
58 . 18
55 .35
52 .28
48 .45
44 . 7
62 . 1
62 . 13
60 .32

2nd
65
48
20
65
58
54
57
54
47
64
58
50

3rd %
68 . 11
48 . 56
38 10
58 . 12
54 .25
50 . 4
65 . 15
56 .25
53 .5
49 .35
56 .2
58 .35

II

KEESONIC
KubsH. L. Monitor
Bookshelf

KEF

MISSION

Calinda

710

MONITOR
AUDIO
MA 4

ROGERS

TANNOY

Compact

Berkeley

WHARFEDALE
E70

70 Hz-17 kHz 60 Hz-17 kHz 90 Hz-16 kHz 60 Hz-17 kHz 70 Hz-17 kHz 63 Hz-17 kHz 55 Hz-17 kHz 50 Hz-17 kHz 100 Hz-14 kHz
60 Hz-5kHz 65 Hz-10 kHz 85 Hz-12 kHz 55 Hz-11 kHz 70 Hz-10 kHz 60 Hz-7kHz 55 Hz-10 kHz 45 Hz-5kHz 90 Hz-10 kHz
60 Hz-4.5 kHz 58 Hz-8kHz 80 Hz-5kHz 55 Hz-10 kHz 70 Hz-7kHz 50 Hz-2kHz 55 Hz-10 kHz 47 Hz-1kHz 70 Hz-10 kHz
2nd 3rd %
52 50 . 4
44 48 .8
LIMIT 95 dB
53 65 .22
47 54 .5
41
53 . 9
55 58 .22
53 57 .28
48 56 .45
68 68 .06
61
64 . 11
48 61 .4

2nd
39
32
20
50
42
34
62
60
58
60
65
48

3rd %
65 1.1
54 2.5
40 10
46 .62
48 .9
48 2
56 . 2
51 . 32
39 1.1
56 .2
54 .21
52 .45

2nd 3rd %
56 48 .45
34 38 2.2
LIMIT 95 dB
56 52 .28
50 44 . 7
26 38 5
58 53 .25
54 48 .45
48 42 .9
56 59 .2
55 57 .22
55 55 .25

2nd 3rd %
40 48 1.1
28 40 4
20 30 10
65 58 . 14
53 56 .28
40 52 1
60 65 . 1
60 60 . 14
52 60 .29
50 .32
55 52 .3
LIMIT 94 dB

2nd
46
34
19
62
57
50
57
54
48
58
54
48

3rd %
55 .55
45 2
34 11
65 . 1
56 .23
55 .35
43 . 7
40 1
38 1.4
65 . 14
61 .23
60 0.4

2nd 3rd %
53 62 .22
41
48 .88
LIMIT 95 dB
60 66 . 11
63 60 . 13
55 54 .25
56 49 .4
54 44 . 63
51
38 1.2
62 68 . 1
60 68 . 11
55 65 . 19

2nd 3rd %
39 58 11
27 44 4.5
LIMIT 97 dB
41
48 1
33 42 2.2
28 40 4
58 62 . 15
56 56 .22
51
53 .35
60 64 . 12
55 60 .22
35 58 1.8

2nd
65
52
47
62
54
48
60
44
30
65
58
48

3rd %
67 .07
65 .25
- .45
66 .09
48 .45
47 .56
48 .4
44 . 9
43 31
- .06
- . 12
- .4

2nd
44
32
23
54
53
65
59
54
49
65
60
58

3rd %
56 .62
52 2.5
34 7
56 .25
60 .25
51 .32
65 . 12
65 .2
62 .35
68 .06
66 . 11
62 . 15

-48 dB

-51 dB

-42 dB

-44 dB

-28 dB

-28 dB

-41 dB

-38 dB

-36 dB

-55 dB

-55 dB

-57 dB

-54 dB

-58 dB

-56 dB

-50 dB

-52 dB

-50 dB

-52 dB

-52 dB

-51 dB

-58 dB

MINIMUM
IMPEDANCE (
ohms)

7 (3.8 kHz)

4.5 ( 12 kHz)

5 (19 kHz)

6 (3.6 kHz)

7 ( 15 kHz)

7 ( 10 kHz)

5 (2.3 kHz)

8.5 (200 Hz)

6 (3.4 kHz)

8 ( 125 Hz)

7 (200 Hz)

EFFICIENCY (%)

0.28

0.2

0.15

0.22

0 . 19

0.21

0.27

0.21

0.17

0.76

1.18

88 dB

84 dB

87 dB

86 dB

84.5 dB

87.5 dB

86 dB

85 dB

92.5 dB

96 dB

AMPLITUDE
INTERMODULATION
2kHz and 500 Hz 90 dB
figures quoted are distortion sidebends re
2kHz sig.

SENSITIVITY
With 2.82V of pink noise. 87.5 dB
Measured at 1m

00

CELESTION EXPOSURE HARBETH

FREQUENCY
RESPONSE (± 3dB)
30° off to right of axis
45° off to right of axis

dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB
dB

(prepared by James Moir Associates)

MAXIMUM REACTIVE
ELEMENT
60° C
Phase difference*
between V & I
Frequency
1.7 kHz
12.5 a
Impedance

42° C

34 ° C

68 ° C

40° C

64° C

62° C

36° L

53° C

52° C

58° C

72 Hz
9a

3kHz
14 a

2.2 kHz
12 a

5kHz
12 û

2.2 kHz
17 a

1.8 kHz
7û

800 Hz
17 a

1.5 kHz
13 0

72 Hz
11 a

90 Hz
13 a

IMPEDANCE
Pink Noise
Range

6.4 0
4.5 el-17 a

10.8 12
2-30 û
51
-

10 û
6a-46 a

10.4 0
70-25 LI

12.2 0
7SI-68 û

8.7 û
50-34 a

10.6 a
8.5 LI-28 û

10.4 a
6a-36 s)

12.1 a
8a-30 a

9.5 a
70-35 a

*C=capacitive load

9.8 a
7s/-40 û
L = inductive load

DDDML MT
The Findings
Judgements of the listening team on each model, based on notes and discussions by
Donald Aldous, John Atkinson, Trevor Attewell, John Crabbe, Tony Faulkner and Paul Messenger
and incorporating salient points from the measurements

Tannoy Berkeley
The Tannoy Berkeley is a massive and heavy reflex loudspeaker
using the famous dual-concentric drive unit, a 15 in. bass driver
with horn tweeter using the cone flare as part of the horn. It is
most attractively styled and the grille cloth is available in a range
of colours.
Some of the team found its limitations unacceptable; but it
should be noted that the loudspeaker has arelatively narrow HF
beam, so few were in an ideal listening position. It was judged
to have especial virtues on pop music, with fairly firm, clean and
well extended bass. The main criticisms related to classical
reproduction and complaints of unevenness: coarseness, with
coloration in mid and treble, and some detail clouding were
noted.
The exact location of the listener w.r.t. the tweeter axis seemed
to govern the response, so it would seem that this loudspeaker
may have a preferred ' sweet spot' (as do such speakers as the
Quad ELS and Dahlquist), which is just off the tweeter in this
case. The main virtues of the Tannoy lie in its high sensitivity
and power handling capability. It is capable of prodigious acoustic
output, and is highly regarded by those whose inclinations lie in
self-inflicted premature deafness. Seriously though, for high level
pop monitoring, party, or disco work the Tannoy must take some
beating (and inflict afew hernias).

Wharfedale E70
The Wharfedale E70 is a unique design concept among modern
British loudspeakers. It features four high- efficiency drive- units with
powerful magnets and light cones (the tweeter is horn- loaded)
in a heavy enclosure, which is quite high but uses minimal floor
area (about 1ft 2). The styling can only be described as ' aggressive
unorthodox', as awide- mesh transparent grille makes no attempt
to conceal the very well finished drive- unit and reflex- port frames
(front mounted).
The E70 was very highly rated on most parameters by all of the
listening panel, being particularly praised for its excellent detail
and transient capabilities. The most serious reservation concerned
the bass extension, which has been compromised for the sake of
efficiency and this was strongly criticised by two of the panel;
this trade-off will undoubtedly be a matter of personal taste. Also,
a pair might do very well in a room with atendency to bass
accentuation and/or muffled treble. Slight coloration and
edginess was also noted, but the excellent transmission of fine
detail most impressed the panel.
The staggeringly high efficiency (for a non- horn- loaded
loudspeaker) is this design's main feature. Its sensitivity has
the same margin over the Tannoy as the Tannoy has over the
next in line, and has nearly a10 dB margin over most. This
means that very little amplifier power will be needed to achieve
realistic sound levels (try it on atranny!). It would probably make
an excellent partner for Class- A transistor or valve amplifiers.
It would also be interesting to carry out some experiments
combining the speaker (or its smaller, cheaper E50 brother) with
asubwoofer system, which might prove aformidable combination.

Celef Mini- Pro SM
This is afairly efficient loudspeaker and is exceeded only by
the larger and more expensive Wharfedale and Tannoy models
in this respect. It comprises two Peerless drive- units in a2Cu. ft.
infinite baffle ( IB) enclosure, a paper cone 8in. bass unit and 1in.
90

soft dome tweeter of doped fabric. It is best suited to stand
mounting.
The Celef scored consistently above average, only one member
of the panel marking it down. Some coloration was noted in the
lower mid- band and the measured slight depression in the upper
mid- band was detected. A slightly shrill treble was also criticised
by some.
The construction was of high quality throughout, the cabinet
having a painted back with teak finish on the sides and front
beneath the grille. The grille is a chipboard frame covered with
black material and is secured by plastic pins. The damping
consists of bituminous pads, foam and cellulose wadding.
This would seem to be agood all-round speaker which should
make modest demands of an amplifier, due to its efficiency and
moderate impedance characteristic. It is intended to be equally
suitable for pop or classical, although fanatics on either side may
find it a little lacking.

Celestion Ditton 22
The Ditton 22 was liked by all but two of the panel and was
particularly well received by those with ' pop' inclinations. The
frequency balance was considered generally neutral but a little
cold. Some coarseness and lack of detail was also noted. The
above-average sensitivity and smooth if slightly low impedance
characteristic should enable it to be driven to high sound levels
with afairly modest amplifier.
The two members of the panel who were somewhat unhappy
about this model criticised its general smoothness and mid- range
coloration; one member was unhappy about the ht.quality. However,
the overall reaction was favourable and one member placed it at the
top of his list.
The construction was sound, with teak finish front and grille
recessed in the cabinet. The mid- range unit is in a separate
enclosure, which forms afront-to- rear brace. This three- unit
system is suitable for ( solid) bookshelf or free-standing application
and appears to offer excellent value for money.

Exposure II
This is a compact three- unit model from a company new to
loudspeakers, employing an 8in. bass unit from Richard Allan
and tweeters from Coles and Kef. It was the only loudspeaker in
the survey employing transmission- line loading, which is unusual
in an enclosure of this size and naturally constricts the length of
the line somewhat. The bass unit terminals and fuse are mounted
at the top of the 'teak' cabinetwork, which is black painted front
and rear and uses a contoured Declon foam grille. Construction
was good and high quality components (
eg air- cored inductors)
are used in the crossover.
The loudspeaker was found to be fairly neutral with no
particular vices. The bass was well controlled and alittle light,
and the treble was slightly dim. Most of the panel were favourable,
although two were rather less happy. Although the impedance
characteristic is fairly smooth and should give an amplifier little
trouble, the speaker was the least efficient in the survey and will
need some power to achieve realistic levels.

Harbeth
This is the loudspeaker designed and manufactured by Dudley
Harwood ( late of BBC Research) which was described in some
detail in April's ' News'. It uses the new polypropylene cone

material in an 8in. drive- unit for bass and midrange ( manufactured
to specification by Chartwell) plus a 1in. soft fabric dome Son
Audax tweeter mounted in a2cu. ft. 'thin wall' damped reflex
cabinet.
This speaker received very good marks from all the panel on
nearly all parameters and was particularly liked on classical music.
Its clarity and low mid- range coloration were particularly noted,
the midrange being slightly depressed w.r.t. the bass and treble,
giving a marginally recessed sound. Slight shrillness in the treble
followed by some roll-off at extreme hf was a comment applied
to both speakers using the S.A. tweeter under the test conditions.
The bass performance was less well received by three members
of the panel.
The efficiency was fractionally above average and amplifier
requirements should be fairly modest. The robust crossover
components should allow high sound levels to be reached without
distress, and there is provision for matching sensitivities of
tweeter and bass mid- range within 1dB, which suggests that
careful quality control will be practised. Construction Is
sound with black painted front and contoured foam grille;
unusually, the back is removable and secured by numerous screws
àla BC1 and LS3/6 ( indeed the cabinet as a whole bears great
similarities to these loudspeakers).

Keesonic Kub
This can be fairly described as cheap and cheerful, being
finished in bright orange. Notwithstanding its low cost and
modest pretensions, this unit was only actively disliked by two
members of the panel, although all noted the bass roll- off, uneven
frequency balance and some roughness.
The efficiency is about average and surprisingly high sound
levels can be reached with a powerful amplifier. Bearing in mind
the low price, this speaker will undoubtedly find awide following
in more modest systems or as an extension or ' Hafler' speaker.
In many ways it may be considered a direct competitor to the
successful Hungarian Videotone Minimax.
The orange paint was found to flake rather easily when
attempting to remove the grille, but there has been obvious
attention to detail as the loudspeakers are provided in left- and
right-handed pairs and have high quality crossover components.
The use of reflex loading in as small a loudspeaker as this is
unusual, but it appears to be accurately tuned and presumably
this is at least partly responsible for the creditable combination
of efficiency, power handling and bass extension in such a
modest design.
Not quite Rolls-Royce finish, but remarkably good value for money.

Kef Calinda
The Kef Calinda is in many ways a descendent of the popular
Cadenza, being atwo- unit system with auxiliary bass radiator
(ABR). However, considerable extra attention has been paid to
cabinet damping and crossover design, and this slim tall loudspeaker is designed specifically for floor standing.
The panel was fairly evenly divided on this model; members
on one side of the room preferred it to those on the other, which
may suggest afreak of room acoustics or the need for especial
care In setting up. Those who were positive described the speaker
as neutral, good and free from obvious defects, though the bass
and upper bass were not to everyone's taste in this listening room.
The speaker was one of the less efficient in the survey, so a
powerful amplifier would be an advantage; the drive units are
capable of handling high power levels without distress.
The Calinda was finished with 'teak' top and sides, elsewhere
black painted and with fabric grille; construction throughout was
excellent and adjustable plastic feet are provided to assist with
uneven surfaces. Although heavy, indicating its sound
construction, the loudspeaker did not seem unduly unmanageable.

Monitor Audio MA4
This is a2cu.ft. reflex loudspeaker designed for stand mounting
and using two drive- units—the well-known KEF B200 bass/midrange and a specially modified lsophon tweeter.

This model was marked highly and consistently on all
parameters by all but one member of the panel, comments
suggesting a slight dimness, a slightly woolly but reasonably
extended bass, and mild mid- range coloration. The overall balance
was considered smooth and the speaker was highly praised by
several listeners.
The sensitivity of the unit is slightly below average, so an
amplifier with reasonable power output (30-50 w.p.c.) would
probably be desirable.
The review examples were soundly constructed and finished
in walnut except for the rear. The bass unit and tweeter are
angled w.r.t. each other to enable them to be placed close together,
and situated near the bottom of the enclosure with the port above.
The well- damped cabinet contains a brace between the back of
the bass unit magnet and the rear wall.

Mission 710
This is the smallest of a range of speakers from a new company,
Mission Electronics. It is an infinite baffle design with two driveunits, an 8m, doped paper cone bass, with Celestion MD1000
(1 in. soft fabric dome) tweeter. The cabinet is attractively finished
in walnut, has the appearance of being carefully designed and is
therefore rather distinctive. The brown fabric grille covers a wood
finished front which has a panel of data on the loudspeaker;
construction throughout is of a commendably high standard.
The Mission is one of the cheapest speakers in the survey, and
consequently must represent very good value, as its results in
both objective and subjective tests were very reasonable. In the
listening room the panel were again divided according to their
seating position; criticisms referred to an uneven and rather
distorted hi response, and a rather dim sound, but the bass was
well defined and extended for a speaker of this size. Some
coloration in the midrange and crossover region was also noted.
The sensitivity of the loudspeaker is slightly above average,
suggesting that it would be well suited to a modest amplifier or
receiver, which is particularly relevant in view of its own
reasonable cost. The dimensions suggest that it would be equally
suitable for bookshelf or stand mounting.

Rogers Compact
This is the latest of three loudspeaker designs from the
revitalised Rogers company now controlled by Swisstone
Electronics. This follows the pattern of BBC- influenced designs
and may be considered the smaller brother of the successful
Export Monitor ( itself derived from the LS 3/6). In common with
the Harbeth and other loudspeakers from the ' BBC school', it
employs a heavily damped thin- wall cabinet of birch plywood and
high quality crossover components, although, unusually, it is an IB
design. Drive units include an 8m. Bextrene cone bass/mid-range
made to specification by Dalesford, and the 1in. Son Audax softdome tweeter.
The panel were fairly divided on the listening tests, and
undoubtedly the loudspeaker caused some unease in some of the
members; as this was one of the last loudspeakers to be
auditioned, we suspect the criticisms may have been prompted by
accumulative listening fatigue, as they were rather vague and a
little grumpy! Some coloration was noted in the upper mid- range
and the hf performance in this room was similar to the Harbeth,
which also uses the S.A. tweeter. The bass has good extension
for such a modest- sized speaker, but some unevenness and
mid- range coloration were noted, which may have been caused
by the ' forward' sound this speaker gave.
Measurements show that this model has bass extension second
only to the much larger and more expensive Tannoy, and excellent
treble dispersion. Below average sensitivity suggests that it would
be best suited to an amplifier of at least 40 w.p.c., while the
crossover component quality should not cause any problems at
high powers. The modest size and extended bass would make
this model very suitable to situations where space is at a premium;
it is designed for either bookshelf or stand mounting.•
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PICKUP ARMS

The bias compensation is similarly frictionless, being magnetic, but is unfortunately
not adjustable. The use of mercury contacts
means that the arm can be removed from its
base, but there is some danger of oxidation
fouling the pin contacts, and these must be
carefully cleaned when installing.
The most important improvement in the
(
Improved)
current model is the reduction in the mass of
Manufacturer: KMAL Audio Ltd. 26/28 Reading
the arm. This has been accomplished by conRoad South, Fleet, Aldershot, Hants. Price: £44.91
siderably reducing the size and weight of the
excluding VAT.
head platform and redesigning the counterweight. The platform may be turned on the
IT is platitudinous to observe that one thing
arm to ensure true verticality of stylus to
11 leads to another; it must be an experience
common to all of us that the execution of some
groove. An article in the AES Journal ( May
1976) investigates the effect of reduced arm
domestic job makes another one imperative,
and in no sphere is this more evident than the
mass with existing cartridges and points out
upgrading of sound reproducing equipment.
that future models will have higher compliances and be designed for lower tracking
The demands of modern top-flight cartridges
forces, so that the effective mass of the syshave brought about, as anatural consequence,
improvements in pickup arms, particularly a tem will need to be reduced below 10 grams.
This requirement can already be met by the
reduction in effective mass so that the higher
KMAL Mk Ill and one or two other arms, given
dynamic stylus compliances, in conjunction
suitable cartridges. Friction has also been
with the mass of the arm, do not produce
reduced by the use of a new pivot and miniaresonances in the troublesome region below
ture ball race of Swiss manufacture. Overabout 8Hz, and so that avariety of cartridge/
arm combinations can cope withrthe inevitable
hang is adjustable to suit different cartridges
by means of a sliding base, as in the SME.
warped and rippled discs. The specialist
This is the right way to do it. The base was
makers of high quality arms have not waited
an optional extra for the Mk II arm, but is
until cartridges appear which date their proincluded with all Mk Ill models.
ducts: they have kept at least abreast of
There are three alternative counterweights
cartridge developments.
available, covering a range of cartridge
The original ( A & D) arm reviewed in these
weights from below 5 to above 8grams and
columns by Jack Bickerstaffe in April 1967
tracking pressures from 0.5 gram to above 3
was one example. It was ahead of its time,
and we also reviewed the KMAL M9BA, a grams. The standard version normally supplied is the one likely to be most used, with
slightly modified re- introduction of the original
'state of the art' cartridges. As we menproduct, 7years later in April 1974. We now
tioned in our review of the Mk II, we would
have, as a result of work by Paul Cooper
always opt, in the case of aborder- line model
(Technical Director of KMAL), the Mk Ill
for a heavier weight used nearer to the pivot,
Improved version. Due to the extensive preto keep inertia to the minimum.
vious coverage we have given to this design,
Low capacitance (80 pF) leads, suitable for
this review will concentrate on the modifiCD.4 cartridges are standard, but alternative
cations and performance with modern cart300 pF leads are available to order to provide
ridges. ( Photocopies of the earlier reviews
can be obtained from Link House, price 25p
optimum loading for such cartridges as the
Shure V.15/11I and others which like to ' see'
each, on request). The major design features
may be summarised briefly as a damped uni - 300/500 pF total capacitance in shunt.
Due to the system employed and the
pivot, steel pin in ball race, with mercury leadabsence of lead- out wires through the pillar,
out- wire contacts to negate torsion effects.

Kmal M9BA Pickup
Arm Mk III
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frictions in the arm are incredibly low and
extremely difficult to measure with any degree
of accuracy. Certainly, they meet the specification of less than 4mg lateral and vertical,
and indeed the whole arm specification is
conservative. The lifting device has been
re- designed and improved, and the new model
is better finished. It looks clean and elegant
in black and satin silver.
Setting up is not difficult, but, as with any
high grade product, reasonable care is necessary. As the instruction book points out,
mercury is apoison, and must be treated with
respect.
In use, the behaviour of the arm was exemplary with each of the half dozen high grade
cartridges tried, from the XLM at one end of
the weight range to the Ultimo and Decca
Mk IV at the other. The problem of portability remains for the minority of people who
need to move their decks around to agreater
extent than occasional and careful transfer
from one room to another; this aside, one
wonders what more can reasonably be asked
from a pivoted PU arm. Every device has its
Achilles heel, and we would hate to see Mr.
Cooper out of work, so we have no doubt that
he will turn his further attention to variability
of the magnetic bias compensation, and perhaps to the design of a cap to seal the mercury baths when the arm top is removed, so
making spillage virtually impossible when the
deck has to be moved. In the meantime, the
Mk Ill has the capacity to meet current applications with something to spare, and will be
found ajoy to use.•
B.J.W.

GH 228 Super Arm
Hadcock Uni -lift Mk Ill
MANUFACTURER'S SPECIFICATION:
Overall length: 289.6 mm (
11.40 in)
Height: 43 mm ( 1.70 in)-90 mm (3.5 in)
Pivot stem length to top of arm: 86.4 mm (3.4 in)
Pivot to stylus point: 228.6 mm (9.0 in)

Pivot to centre of turntable: 212.85 mm (8.38 in)
Offset angle: 23°
Rear overhang: 60.9 mm (2.40 in) maximum
Headshell mounting: 12.7 mm (0.50 in) centres
Bearing friction: 6mg
Length of leads: 1219 mm (48 in)
Manufacturer: G. F. C. Hadcock ( Audio Division),
The Old Vicarage, Doveridge, Derby.
Price: Arm: DSO ( plus VAT); Lift: £7.20 ( plus VAT)

story of British hi-fi has been, and still
TisHElargely,
that of the small specialist firm

having its genesis and the control of its
subsequent development in the hands of a
single-minded enthusiast. Into this category
G. F. C. Hadcock of Doveridge falls very
clearly, led by Mr. George Hadcock, who some
years ago discussed with the writer the
prototype of his original pick-up arm, and who
has gone on ever since, quietly making and
improving it.
Mr. Hadcock began with, and has never
departed from, the unipivot principle: which,
properly and carefully applied, can provide
excellent cartridge carrying facilities. In this
respect the GH. 228 has much in common with
the Monks M9BA, Decca International and
Formula 4 arms, all of which have been
reviewed in these columns.
The arm conforms with general practice
in that it is a nominal 9in. model consisting
of a straight light alloy tube with the metal
head platform (the word headshell is neither
appropriate nor accurately descriptive) offset
at the optimum angle of 23°. A few words
about this platform: it is detachable, as
skeletal as any we have seen, weighs a mere
3.5 gms, and could be made even lighter
without disadvantage by reducing the length
of the integral finger lift. Its position on the
arm tube is adjustable backwards or forwards,
providing variable overhang, and users should
check this alignment ( by means of the protractor provided) before the arm is balanced.
When correctly aligned, maximum tracking
error at any point on the traverse does not
exceed 1°, which is insignificant. The head
platform is a nice push-fit on to the arm, and
may be turned to obtain accurate lateral
balance and verticality of stylus to groove.
Arm balance in both planes is achieved and
tracking weight applied subsequently by
movement of the eccentric counterweight.
When balance in both planes has been
obtained, tracking weight is added by turning
aknurled screw at the rear of the weight, each
turn producing 0.25 g. at the stylus. This
adjustment proved to be very accurate, but
we would still suggest the use of agauge for
a final measurement. The counterweight is
decoupled from the arm by a rubber collar,
and the arm tube is also decoupled from the
pivot base in the same way. The counterweight is relatively small and light, and will
balance out to zero any modern lightweight
cartridge down to 3 grams weight ( including
the Decca London which required a little
'fiddle' with earlier models of the arm). An
additional ring is provided to fit over the
weight to accommodate some heavier cartridges, e.g. Ultimo.
Although we tried the arm experimentally
in its undamped state and found no troubles,
damping is normal in a unipivot design. A
satisfactory medium is silicone fluid, an
extremely viscous substance, not easy to
apply in the right place in the right quantity.

This little problem is solved in the case of the
GH228 by the provision in the pack of aplastic
syringe with asealed end, filled with the fluid,
which enables it to be applied rapidly and
precisely. An s- wire ( common earth) system
is used to minimise twisting torque, the
ground lead being brought out to twin tags
at the cartridge end. A separate earth wire is
provided for the arm itself, to which the motor
earth tag may also be connected. 4ft. of twin
screened connecting cable terminated in
phono plugs, one black and one red, is
permanently fixed to the arm base ( we would
have preferred the cartridge convention of
red/right channel, white/left channel to have
been carried through to the connecting
phonos, rather than black).
Bias compensation is by lever and weight
rather than thread and weight. The former
is rather more elegant, although friction may
be marginally greater. The amount of compensation applied is determined by the position of the small sliding weight on the lever
arm, and a table of distances is provided in
the instructions to correspond with playing
weights of 1 to 3 grams, but there are no
calibrations on the lever arm.
We can see no good reason for this
omission. The distances given corresponding to the playing weights work very well, but
measuring them is a fussy business, and
while there is no doubt that the best way to
adjust bias in conjunction with tracking
pressure is by ear with the aid of a test disc
such as HFS75 ( Howland- West Ltd.)a marked
starting point is a great help, as well as
providing a simple and satisfactory compromise for those who do not consider it necessary to take so much trouble.
The arm has no integral lift, but the
GH Unilift Mk Ill has been designed for use
with it or with any other arm which does not
have its own inbuilt facility. The Unilift is

hydraulically damped, and has a wide range
of simple adjustments, both for height and
speed of descent. The lifting bar is covered
by aplastic sheath to prevent the arm slipping
and is actuated by a lever which moves
horizontally instead of up and down.
It is a smooth-working, efficient instrument
giving reasonable cueing accuracy and is a
valuable accessory to the arm.
The Hadcock arm worked perfectly well
with all the different cartridges which we
fitted into it. Since the Shure V15/11I is easily
the most popular of the top flight models, we
began with it and achieved superb results at
1.25 g. weight which we regard as the practical
minimum under domestic conditions. The
LF resonance with this cartridge/arm combination occurs at 10 Hz. and is well damped.
Tracking performance, even on badly warped
discs, was very satisfactory. Similarly, the
results obtained with the AKG P8SE, the
much heavier Ultimo and the lighter Decca
London left nothing to be desired in relation
to the known capabilities of these cartridges.
This arm represents outstanding value for
money. It is adequately, though not remarkably, well finished, packed and presented.
When fitted to aturntable, the arm looks neat,
clean and unfussy'. Setting up instructions
are concise, but quite clear. The mass of
the arm is admirably low and the unipivot
principle gives very low friction. Accurate
measurement is not easy, but in the GH228
these are of the order of 5to 6mg. and may
be considered negligible.•
B.J.W.
The latest version of the GH228 was seen
at Heathrow. The finish has been significantly
improved by changing component suppliers, and
special base plates are now available for onehole fixing with the Unilift.

PICKUP CARTRIDGES
Grace F9E
MANUFACTURER'S SPECIFICATION
Frequency range: 10-45,000 Hz. Output: app.
3.5 mV, 5cm/sec 45, 1kHz. Impedance: app.
1.7 KM kHz. Resistance: 30-100 KO. Channel
balance: within 0.5 dB, 1kHz. Effective moving
mass: 0.35 mg. Crosstalk: —30 dB, 1kHz. Stylus
pressure range: 0.5-2 gm. Standard pressure:
1.2 gm. Compliance: 25 x10 -.cm/dyne. Weight:
app. 6gm. Manufacturers: Shinagawa Musen Co.
Ltd., Tokyo, Japan. Importers and Distributors:
Linn Products Ltd., 235 Drakemire Drive, Castlemilk,
Glasgow. Price: £70.00 plus VAT.

number of good pickup cartridges
THEavailable
on the British market continues
to increase, particularly from Japan, and the
really significant differences in measured
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performance among the top grade models,
always fairly small, decrease. Nevertheless,
significant audible differences remain, and
virtually identical frequency response does
not mean virtually identical sound.
We first came across Grace cartridges
some five or six years ago, before they were
on sale in this country, when two or three
samples of the previous series were privately
imported. We remember being impressed by
the apparently long and smooth response
and clear reproduction, and the satisfactory
tracking performance, so we are not surprised
to find that Linn Products have considered it
worthwhile to import the current series of
Grace cartridges.
The Grace F9 is a moving- magnet design
with ashort, thin, very light cantilever, carrying
an extremely tiny, high-flux magnet, and
utilising a common body to accept different
stylus assemblies, producing a series of
cartridges
carrying
different
identifying
letters; the F9F has aShibata-type stylus, the
F9E ( on which we report here) a0.0002 x0.0008
in. elliptical, and the F9D a 0.00065 conical
point. The F9F and F9E have alow tip mass of
0.35 mg and the cartridge weighs 6 grams.
The tracking weight range given for the
F9E is 0.5 to 2grams. Even granting maximum
versatility, and allowing for differences in
pickup arms, such a range is too wide. No
cartridge which will track even moderately
well at 0.5 gram on discs of average modulation will need 2grams under any conditions,
or even accept such a weight safely, and no
cartridge which needs 2 grams ,for decent
trackability performance will operate tolerably
at 0.5 gram. A ratio of 2to 1(
e.g. 1to 2grams)
in tracking range is realistic; a ratio of 4to 1
between minimum and maximum cannot be
justified.
The recommended optimum—
presumably in the Grace arm—is 1.2 grams,
which is reasonable. We have said before
that we do not regard tracking pressure below
1 gram as practical for sustained musical
pleasure under normal domestic conditions.

We set up the F9E in the Improved SME
arm at the recommended 1.2 g for our initial
listening, and obtained satisfactory results
without being convinced that a little more
weight would be a bad thing. Tonal quality
was pleasant, with no evidence of any upper
mid- range depression, but perhaps rather less
extreme top than some comparable cartridges
reproduce, and a somewhat lower output.
The F9E is stated by the makers to be
a ' universal' cartridge, equally suitable for
stereo, matrix 4-channel and CD-4 reproduction, but elliptical styli are not usually considered satisfactory for CD-4and we did not
investigate the capabilities of the F9E in this
respect. We consider it likely that users who
require a pickup for CD-4 application will
elect to use the F9F or some other cartridge
equipped with a Shibata type stylus, as we
would ourselves.
Having obtained satisfactory quality from
the cartridge in the reproduction of stereo
and matrix 4-channel discs, we turned our
attention to determination of optimum tracking pressure by the use of test discs. Additional security of tracking was obtained up to
1.6 grams, at which point the inherent trackability of the cartridge in the SME arm was
reached under our conditions, and additional
pressure produced no further improvement.
Although neither the 'torture band' of HFS.75
nor the highest level of the orchestral bells on
the Shure test disc was reproduced completely cleanly, tracking was considered to be
very satisfactory overall, and subsequent
final listening over a long period confirmed
that at 1.5 gtrackability was satisfactory.
The graph shows the excellent results of
our measurements of frequency response and
separation. The fall-away above 15 kHz will
be noted. It is not musically significant, and
response is otherwise beautifully flat. The
small and well- damped peak at 10/12 kHz is
the price paid for the elimination of any upper
mid- range ' saucer'. Separation is excellent—
one of the best curves we have seen, even in

GRACE T- 9E ( EXTENDED RANGE 4) CARTRIDGE

these days when crosstalk is no longer a
problem in the better cartridges. It is noteworthy that in respect of both response and
separation, the channels are virtually identical,
as they are in output, which measured
0.7 mV/cm/sec implying that an amplifier
sensitivity of 3mV (which is now normal) is required for full loading by the Grace cartridge.
No recommended load is stated for the F9E,
but we observed from the information sheet
provided that the makers' curves were produced into a load of 100 k in parallel with
80 pF. We checked with this load and up to
350 pF shunt capacitance, and also with the
cartridge working into 68 k and the standard
50 k. Differences were too slight to have any
significance, e.g. working into 100 k plus
350 pF produced a rise of 1dB at 10 kHz and
afall of 1dB at 20 kHz. Clearly, this cartridge
is insensitive to loading.
The Grace arm recently reviewed was not
available for our final listening tests, which
were conducted with the arm used for
measurements, the fixed shell SME which is
our standard, and also using the KMAL MkIll
Improved (which we briefly reviewed in the
last issue) and the Dual 701, at 1.5 grams
weight in each case. These tests proved to be
an uneventful and rewarding experience,
embracing a very wide range of material.
Like every other cartridge, the Grace was
occasionally ' caught out' momentarily, but
the overall quality was pleasantly smooth,
without edginess. There was no lack of
presence, and, more important, no aggressiveness. Stereo images were good and firm.
The F9E is in no sense a 'fussy' cartridge;
the reasonable compliance (25 c.u.) and
physical weight with low tip mass will allow
wide application and produce quality which
is never unmusical when the source is
clean •
B.J.W.

Goldring 900SE
micro mass

FREQUENCY RESPONSE AND SEPARATION

TRACKING WEIGHT 1-5g, LOAD 50K + 500, TEMPERATURE 200 se•F), TEST RISES TC5101 STR100.
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Type: Moving magnet. Frequency range: 10 Hz28 kHz. Frequency response: 20 Hz-20 kHz ±2dB.
Load : 47 K11150-200 pf. Playing weight: 1gm.
Playing weight range: 0.75-1.5 gm. Tip mass:
0.32 mg. Stylus point radius: 18 ex5 g (0.0007" x
0.0002). DC resistance: 720 a Channel separation: 25 dB nom. Output (sensitivity): 5mV RMS
±1.5 dB at 5cm/sec, 1kHz. Compliance (static):
40 LAT x10 -'cm/dyne, 20 VER X10 -.cm/dyne.
Vertical tracking angle: 24°. Net weight: 5gm.
Price: £42.00 plus VAT. Manufacturer: Goldring
Ltd., Anglian Lane, Bury St. Edmunds.

nOLDRING are the only British makers of

lightweight high compliance PU cartridges. They represent the only challenge
which this country can offer to the imported
models from America, Japan and Denmark,
and it is achallenge which has been successfully maintained over a long period with the
600, 800 and 820 series. We reviewed the
800SE in May 1969, very favourably, observing
that it was at that time the first British product
of its type in that class. Now, seven years
later (with the 820s in the intervening period)
comes the 900SE, in which technological
advances have made possible further reductions in mass and an upgraded specification.
Unlike the 800SE, which was an induced
magnetic field design, the 900SE is a true
moving- magnet type, a tiny magnet . being
carried at the opposite end of the cantilever
from the stylus, near its suspension point.
The cantilever is made from ultra-thin wall
light alloy tube mounted in a newly developed
butyl rubber suspension, with a gold plated
nickel tie wire to restrict movement of the
stylus in unwanted modes, and incidentally to
provide aleakage path for static charges.
The pole, shoe and coil assemblies are
laminated (as in the Shure V15 Ill) to keep
hysteresis losses to a minimum and reduce
the previously characteristic upper mid- range
response depression
of
moving- magnet
cartridges. The magnet is exceptionally small
and light, and formerless-wound coils are
used. These factors combine to produce a
cartridge which is small in size and weighs
only 5grams.
Tracking weight range is stated to be 0.75 to
1.5 grams, with 1g recommended, and preliminary listening tests were therefore undertaken at this weight with the cartridge set up
in the SME Improved arm, with fixed shell. It
was at once obvious that the 900SE has a
long, smooth range, and that levelling out
of the upper mid- range had been achieved,
but there was evidence of stress at ' highish'
modulation levels, which raised a question
regarding the tracking weight.

We decided to determine the optimum for
this sample under our conditions by the use of
test discs. Progressive improvement was
noted up to the maximum of 1.5 g, but at this
pressure the cantilever was pushed up so far
that the cartridge body made contact with the
raised lip at the outside edge of some discs,
and the highest levels of HFS75 and the Shure
Audio Obstacle Course still produced
audible distortion.
Knowing the background to the production
of this cartridge, we concluded that our
sample was faulty, and therefore returned it
and asked for another. This, when received,
proved to be a quite different and a much
improved kettle of fish, and it was immediately
clear that our conclusion in respect of the
original sample was correct. The replacement tracked all but the highest level of the
orchestral bells on the Shure disc and the
'torture' band of HFS75 cleanly at 1gram, but
raising the pressure to 1.2 g, in the hope that
it would then also accommodate these,
brought the same trouble as before in intensified form, the stylus being so close to the
cartridge body that a warp would bounce it
against the disc surface. The cartridge is set
at an angle to the integral fixing bracket, and
raising the height of the arm at the base
helped, but this also alters the vertical tracking
angle, and to obtain any sense of security it
was necessary to go back to 1gand avoid the
run-in groove on many records.
We feel that the body is too close to the
disc surface, and if this is corrected the cartridge will probably track cleanly virtually
anything, including the most difficult bands of
test discs, at less than the recommended
maximum of 1.5 grams, which is unusable in
the case of our sample.
Repetition of the initial listening tests with
this second sample at 1gm pressure, working into aload within the range recommended
(47 k-Fapp 150 pF) confirmed our impression
of low coloration and linear upper- mid range,
and we turned to measurements under the
same conditions, the results of which are
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shown in the graph.
As Goldring's instruction booklet implies,
this cartridge is load sensitive to a greater
degree than some others, due to its ' highish'
inductance. The results of load variation are
shown at the high end of the range, and
illustrated in our graph. Under the 47k/150 pF
condition, as recommended, there is arise in
response above 10 kHz to a peak at around
16 kHz and a fall thereafter. Increasing the
shunt capacitance moves the peak down;
decreasing it moves it higher in the range.
We found that the most linear response was
obtained by decreasing capacitance to 60 pF
and also reducing the load to 33 k. This
produced response within ± 2dB from 20 Hz
to 20 kHz, which is excellent by any standards.
Separation, too, is beyond criticism. The
shape of the response curve is an indication
of the effectiveness of the new construction
of the magnetic circuit, and the considerable
reductions in masses have been achieved
without a corresponding reduction in output,
which, at 5cm/sec velocity, measured 4.5 mV
left channel and 4.0 mV right channel. This
will fully load any pre-amplifier likely to be
used with the cartridge, and leave something
to spare. The micro- magnet is well screened
within the body of the 900SE, and there was
no sign of hum induction. The naked elliptical
diamond (0.0002x 0.0007 ins) was well finished
and accurately set.
Final listening tests embraced a very wide
range of recorded material, and occupied a
considerable time. They were conducted
under the same conditions as our measurements, with comparisons between results
using our derived optimum loading and that
recommended by the makers (47 k/150 pF).
We preferred the former arrangement, but the
16 kHz rise and subsequent fall was in no way
obtrusive.
Every cartridge has inherent
limitations of trackability, and the 900SE is no
exception. Under the stated conditions (1gm
tracking pressure) we noted acertain unease
on massed treble and female voices, and we
think performance is this respect might have
been improved if the mechanical construction had permitted the use of slightly higher
tracking pressure.
Coloration is low, and there is no excessive
brightness in the upper register, while bass
is firm and mid range analysis adequate.
Overall balance is less ' warm' than in the
case of some cartridges, but the bass is all
there, and well controlled. Every cartridge
design is a compromise, and every designer
chooses a different one. The result in the
case of the Goldring 900SE will be found
acceptable to many listeners seeking a high
grade cartridge.
It is good to see a British manufacturer
entering the field at this level. Our hope is
that quality control will be kept very tight, and
that the cartridge will be consistent in production, because this is where some of its
foreign competitors excel. We also hope that
it may be possible to provide a little more
'stylus room' between body and disc surface
and a bit more ' headroom' is respect of
tracking weight. There is no doubt that this is
95
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the best cartridge Goldring have so far
produced, but it leaves the user with restricted
options. We must, however, make it clear that
the specified loading conditions are those
provided by almost every arm/amplifier
combination, save where special low capacitance leads are used, which will certainly be
no disadvantage. We understand that a
version of the 900SE with Shibata type stylus
is in preparations
B.J.W.
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MANUFACTURER'S SPECIFICATION
Blue Label Cartridge ( Green Label Cartridge)
Voltage output at 1kHz per cm/sec.: 0.8 mV
±2 dB. Frequency response: ± 1f dB 5kHz to
20 kHz, ± 6dB 20 kHz to 45 kHz. Compliance:
50 x
cms/dyne. Stylus force range: to 1
grams. Stylus tip radii: 0.00or xo•000e (
blue),
0.0006" (green). Channel balance: ± 2dB.
Nominal channel separation at 1kHz: 30 dB.
Over entire range: 25 dB (20 dB). Recommended
load impedance per channel. 47 kohms// < 400
picofarads. ( CD4 < 250 picofarads) (47 kohms//
<400 picofarads). Inductance: 150 mH/channel
nominal. Resistance : 300 ohms/channel nominal.
Total Cartridge weight: 51 grams. Price: £67.00
(E45.00) plus VAT. Distributor: C. E. Hammond &
Co. Ltd., 111 Chertsey Road, Byfleet, Surrey.

S

ONUS cartridges are designed by Peter
Pritchard, who was responsible for the
design of the better known and established
ADC models. When ADC was bought by
BSR,
Mr.
Pritchard
established
Sonic
Research Inc., to produce a range of audio
products of which these Sonus cartridges are
the first examples. It is not, therefore,
remarkable that there should be points of
resemblance between the ADCs and the
Sonus cartridges. Mr. Pritchard makes it
clear that the Sonus design is in no way
revolutionary; rather is it the product of
continuous refinement of the application of
the moving- iron or induced- magnet principle
and of the materials employed.
In such designs, the field from a fixed
permanent magnet is varied between pole
pieces wound with coils, in which tiny electric
currents are generated by the movements of
the armature or ' iron' and the great advantage
claimed for the system is that it enables the
mass of the moving parts to be kept very low.
The differences among the three Sonus
cartridges ( distinguished by the colour of the
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label on the front of the stylus housing) are
due solely to the styli. A common cartridge
body is used,fitted with amulti- radial diamond
(Shibata type, called Pathemax) in the case
of the Blue Label, a0.0007 x0.0003 in. elliptical
for the Red Label and a0.0006 in. spherical tip
for the Green Label model. The Blue and
Green Label versions were submitted for test.
The static compliance and tracking weight
range quoted for each of the cartridges is the
same: 0.75 to 1.25 gms, and for preliminary
listening we set up each in turn at 1gm in the
Improved SME with fixed shell. Over aperiod
of some three hours we listened with each
cartridge in turn to the same discs, covering
a wide variety of music, and some speech.
We would describe the quality, overall, from
both of them as relatively lightweight in tone.
There is no lack of bass, but the balance is not
in that direction. HF tracing was appreciably
better with the Blue Label cartridge, as one
might expect. In neither case was coloration
or mid- range depression apparent. Extreme
HF response was forward, and occasional
signs of roughness were attributed to mistracking. The general character of the sound
(as well as appearance) of the cartridges was
reminiscent of the ADCs.
Tests to determine optimum tracking weight
proved that, as with almost every cartridge,
best performance was obtained at the maker's
recommended maximum pressure; indeed,
in the case of these Son us cartridges further
improvement—slight but positive— resulted
from an experimental increase to almost
1.5 gms. At this weight, however, the cartridge body is very close to the disc surface,
and we never recommend the use of tracking
weights outside the maker's range.
The cantilever of the Sonus assemblies is
very short, and, as indicated above, there is
little clearance between body and disc. It is
recommended by the makers thatfor'optimum
geometry' i.e. correct vertical tracking angle,
the mounting base of the cartridge should be
parallel to the disc surface, but it is recognised
that in some conditions of use, stylus clear-

ance may be insufficient if the cartridge is so
mounted. A wedge is therefore provided to
enable the cartridge to be mounted with the
underside of the stylus housing parallel to the
disc to increase the clearance.
Correctly set up at 1.25 gms, the Sonus
cartridges met the tracking demands made
upon them by our test discs save for the two
highest levels of the orchestral bells on the
Shure Obstacle Course and the ' torture' band
of HFS75, which were not clean. The graph
shows the results of measurements taken at
this weight under the stated conditions, into
a load of 47 k+300 pF. The very shallow,
almost negligible upper mid- range depression
will be noted—only about 1dB—and also the
price paid for the virtual elimination of this
characteristic condition in the shape of the
rise in response over the last octave above
10 kHz, which accounts for the forward nature
of the extreme HF response noted in our
preliminary listening tests.
The makers recommend that shunt capacitance should not exceed 400 pF ( or 250 pF
for the Blue Label model when it is used for
CD.4). The effect of variation appears to be a
change in the point at which the HF rise
begins, but dropping it to what we would
normally regard as CD.4 value—around 60 pF
—produces a definite ' saucer' in the upper
mid- range. The inductance of these cartridges is lower than average, and they are not
unduly sensitive to loading conditions.
Response of the two is virtually identical, and
so is the excellent separation.
Output measured 0.9 mV/cm/sec at 1kHz,
and waveform viewed on the oscilloscope
showed some distortion, especially over the
octave between 6 and 12 kHz.
Final listening tests confirmed our original
impressions and provided satisfactory correlation with measurements. Both cartridges
were used in the SME arm and also in the
Dual 701 player, with identical audible results.
The range of recorded material used was very
wide, and the audible difference between the
two cartridges was simply the inferior HF

tracing of the Green Label model, particularly
towards the centre of some discs, asituation
which was quite predictable. Using speakers
with awide smooth response, the rise at high
frequencies caused sibilants to be more
noticeable than usual. The mid- range quality
is free of any hardness, but analysis is not
outstanding. The lack of coloration is pleasing. We would have welcomed a little more
roundness and warmth, but this is an essentially subjective reaction.
Our experience with these cartridges in the
SME Improved arm suggests that users of
undamped pickup arms who like the ADC
models, but have encountered problems from
the combination, may find the Sonus Red or
Blue Label will prove an effective answer.•
B.J.W.
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MANUFACTURER'S SPECIFICATION
Frequency response: 20 Hz-20 kHz ± 2dB. Tracking force range: .f-t gm. Separation 500 Hz to
15 kHz : 28 dB. Stylus: 0.2-0.7 ml elliptical.
Effective tip mass: 0.6 milligram. Compliance:
20 x10 -'cm/dyne. Channel balance: within 1dB
at 1kHz. Input load: 47 kohms/channel. Total
capacitance: 400-500 pflchannel. Output at 3.54
cm/sec: 4.5 mV/channel. Stylus colour: clear.
Price: £19.20 plus VAT. Manufacturers: Empire
Scientific Corporation, 1055 Stewart Avenue,
Garden City, New York 11530, U.S.A. Importers &
Distributors: Hayden Laboratories Ltd., Hayden
House, Churchfield Road, Chalfont St. Peter.

IT is a considerable time since we have reI viewed a cartridge from the Empire Scientific Corporation. These devices are now imported and distributed in this country by
Hayden Laboratories, of Chalfont St. Peter.
We report here on the most popular model in
the current range, the 2000E/Ill, and will follow
shortly with a review of the top model, the
2000Z. The 2000 Series is designed for stereo
and matrix 4-channel reproduction; the 4000
Series is designed for CD.4 work.
The cartridges are all constructed on the
same basic principle, that of the moving- iron,
in which a small, light, hollow iron armature
located at the end of the cantilever remote
from the stylus, moves in a magnetic field
produced by relatively large magnets within
the cartridge body. Cartridges constructed
in this way are frequently known as induced
magnet types, since the moving generator is
not amagnet (as in moving- magnet cartridges)
but has magnetism induced into it.
The Empire 2000E/Ill, like all cartridges from
this source, is asophisticated design, but it is
also more robust than many others, and may
be applied to autochangers and used in a
wide range of pickup arms. Our initial listen-

ing tests and our subsequent measurements
were made as usual in the Improved SME arm
with fixed shell.
The tracking weight range quoted for the
cartridge is 0.75 to 1.5 grams, so we set up
for preliminary listening at 1.25 grams.
Quality from a varied selection of discs was
pleasantly musical in character, with satisfactory balance, warm tone and full bass.
Extreme treble was bright and somewhat forward relative to the upper mid- range. There
was occasional evidence of tracking difficulty
at high frequencies.
Use of test discs HFS.75, TTR, 101 and
STR.111 to determine optimum tracking pressure confirmed once again our endlessly
repeated experience: the cartridge gives its
best performance at the maker's recommended maximum tracking weight, in this
case 1.5 grams. At this pressure it performed quite well—as indeed it did at 0.25
gram less in our original listening tests—but
it would not track cleanly the two highest
levels of the orchestral bells on the Shure
disc, nor the ' torture' band on HFS.75 or the
final bands on STR.111. The addition of
another 0.25 gram, making 1.75 grams (which
is not recommended) produced no perceptible improvement, and the inherent tracking
ability of this cartridge is reached at1 . 5grams.
Our measurements, the results of which are
shown graphically, were taken at this weight.
The general shape of the response curve is
typical. There is a slight rise—only about
1dB—over the whole middle band, preceding
the common saucer depression, following
which response rises to a well damped peak
at 16 kHz. Separation is perfectly satisfactory; the effect of the HF resonance
shows, of course, in a reduction, but there is
still 15 dB at 16 kHz. The effect of the resonance is also visible when the waveform is
examined on the oscilloscope. The very
marked improvement in separation is one of
the features of modern cartridges, and the
Empire 2000E/Ill exemplifies this very clearly.
The cartridge is not unduly sensitive to

loading, 47 kis the normal standard found on
almost every amplifier, and the recommendation regarding capacitance is the same as
that for the Shures: 400/500 pF per channel,
total, but the 2000E/Ill works quite satisfactorily into lower loads. The ' suck- out' area
is slightly depressed, and the height of the
subsequent rise almost unaltered. Measured
output was 1.1 mV/cm/sec at 1kHz, just
slightly higher than average. The diamond
point is well finished and accurately set.
Static compliance was 22 c.u., slightly higher
than claimed; this measurement is not in
itself significant, but the LF tracking performance of the cartridge shows that it is quite
adequate.
Final listening tests spanned considerable
time and variety of recorded material. This
cartridge sounds well—better than the
measurements would have led us to expect,
had we begun with them. Mid- range analysis
is not of the highest order, but the bass is
good, firm and extended, and the overall
balance is good, in spite of the relative forwardness at extreme HF which we noted
earlier. The quality is musical, and very
pleasant to hear. When, as usual nowadays,
the amplifier is equipped with a low-pass
filter, some users may prefer to roll off the
extreme top by switching this filter in at 7kHz
and adjusting the slope where the facility to
do this is provided, to adegree depending on
personal taste and the characteristics of the
loudspeakers used.
The 2000E/Ill is atolerant cartridge, essentially ' unfussy'. It will work perfectly well in
any respectable pickup arm. We tried it
in the least expensive Dual model and in the
Pioneer PL12D ( simply because these players
happened to be available), with excellent
results in each case. The sturdy nature of the
cartridge, combined with its acceptance of
almost any reasonable conditions of use
should give it awide field of application within
its price class, when taken in conjunction with
the very acceptable sound quality produced.•
B.J.W.
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Micro- Acoustics QDC 1e
IT is always of special interest to see a pick' up cartridge of a new type. In September
1966 we reviewed a strain- gauge model, (also
imported from the United States) called the
Miniconic, which seemed to us at the time a
device of considerable potential and some
outstanding qualities. Its disadvantage was
that it required afairly bulky power supply and
correction unit, which also added to the cost.
It never really 'took off here, and as far as we
are aware, the desirable further development
work was not undertaken.
Some eighteen months ago, it was our
pleasure to meet Mr. Arnold Schwartz,
President of the Micro- Acoustics Corporation, on avisit to this country. His company
has been engaged for many years in the production of cutting styli for recording studios
all over the world. He is the designer of the
Micro- Acoustics cartridge, about which he
talked very persuasively, and demonstrated
the first production samples. The cartridge
has now been freely available here for some
time through Webland Electronics Ltd. and
the sample under review is representative of
current production.
The QDCle has something in common with
both crystal/ceramic and strain- gauge types,
in which output is generated by the bending
or twisting of the element as the stylus, to
which it is coupled, follows the convolutions
of the groove. In the case of crystal/ceramic
cartridges, the voltage is self-generated by
the movement of the element, but in the straingauge the voltage has to be supplied from an
external source, and is varied by the movements, which alter the resistance of the
element. The (» Cie is an electret cartridge.
An electret may be defined as a permanently
polarised dielectric device, and adielectric as
a medium through or across which electricity
will pass between ' plates'.
An electret
may be considered as an electrostatic analogy
of apermanent magnet, in that both require an
initial charge, and thereafter remain permanently polarised. When the electret is flexed, a
voltage develops between the two sides of the
element, so that, as with crystal/ceramic types,
no external source is required. The output
voltage is the analogue of the mechanical
vibrations transferred from the groove by the
stylus, cantilever and ' resolver'. The drawing
illustrates the construction and mechanism of
the cartridge; it will be seen that it is adirectly
coupled device. The output signals generated
by the electrets are coupled to aresistive network at the output terminals. The cartridge
output is 3.5 mV per channel, the output
impedance is 8kohms and is stated to be
purely resistive, so that connecting cables
have little or no effect due to their capacitance.
The recommended load is the standard
47 kohms, and the cartridge is connected to
the magnetic cartridge input of any amplifier
having the required sensitivity of 3to 4mV at
this impedance.
The sample cartridge was set up in the
Improved SME arm at the makers recommended maximum tracking weight of 1.5 g
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Manufacturers: Micro- Acoustics Corporation, Elmsford, New York, U.S.A.
Price: £39.60 plus VAT.
Importers: Webland Electronics Ltd, Mirabel House, 117/121 Wandsworth Bridge Road,
London SW6.

for initial listening tests, using the normal
run of recorded material, covering a wide
range. We were immediately conscious that
the sound was, in aword, 'different' from that
produced by other cartridges in the top flight;
rather more bass, slightly less middle, round
and pleasant, suggesting aslightly undulating
response, good resolution and transients, but
asense of unease in tracking highly modulated
grooves.
After the quite lengthy ' sampling' process,
and prior to measurements, we set out, as
usual, to establish optimum tracking weight
under our conditions, with the aid of test
discs. At the recommended maximum of
1.5 g as used for the preliminary listening
tests, the QDCle would not track cleanly the
M icro-acoustics Q DC le
Stereo pick-up cartridge
Load 47K+100 to 400pf
Temp 18°C ( 65 °F)

Response and separation
Tracking weight 1.5g

Test discs: TCS 101 STR 100
di3
+5
UiC
(i '""_
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highest levels of orchestral bells or bass
drum on the Shure Audio Obstacle Course
record, and the signs of unease were present
at the penultimate levels. The use of HFS.75
test disc indicated that the inherent tracking
capability of the cartridge was reached at a
fraction under 2g, but at this weight there is
some strain imposed, and the cantilever, or
stylus bar as Micro- Acoustics describe it, is
pushed too far upwards. We don't consider
that more than 1.75 g should be used in day
to day application, and the hard fact is that the
'trackability' of this cartridge is not adequate
to cope with the 'torture bands' found on the
test discs mentioned. In normal listening
using 1.75 g weight, only very occasionally
will slight roughness be noticed.
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Since the makers quote 1.5 kg as their
recommended maximum tracking pressure,
our measurements were made at that weight,
and the results are shown on the graph. It will
be observed that the frequency response is
not flat, but its variations are gentle, and
overall response is within ± 2.5 dB from
20 Hz to 20 kHz. The HF peak around 17 kHz
is well damped, and the general shape of the
curve in the middle register is reminiscent of
many moving- magnet cartridges. The rise in
bass centred at 150 Hz in conjunction with the
upper middle characteristic accounts for the
difference in balance noted in our first listening tests. In fact, the bass response continues downwards beyond the scope of our
graph, to 5Hz with little fall-away. This fact
could readily lead to trouble from input overload with some amplifiers. The Quad and
some others sensibly build in a steep cut
below 20 Hz, but there are excellent designs,
notably most of the Japanese, which do not
offer this safeguard.
My colleague Reg
Williamson suggests the use of a first- order
filter in the shape of a0.1 fd capacitor in the
'live' lead to each channel in order to prevent
possible distressing effects from warped or
rippled discs. The effect, with a 47 kohm
load, is to cut the response at 20 Hz by 3dB
and give a fall of 6dB per octave below this
frequency. An effect of increased ' presence'

AKG TS P8ES

THE introduction of anew cartridge designed
fôr the top end of the market is always
interesting, and when it is the product of a
company with a high reputation of long
standing in the audio world, but which has not
previously concerned itself with the design
and manufacture of pickups, the interest is
increased. AKG have been engaged in the
production of microphones and headsets in
Vienna for more than 30 years with conspicuous success, and it is hardly possible to
envisage a more appropriate source of
instruments intended for musical applications. We do not know what factors
dictated the decision to enter the pickup
field, but we certainly welcome it.
There are five cartridges of differing degrees
of refinement and at differing price levels in
the new range, using a common body with
interchangeable stylus assemblies, so that
customers may select a model appropriate to
the system of which it will form acrucial part.
This review is concerned only with the top
model of the range, but the basic information
given applies to all the cartridges.
The letters ' TS' in the cartridge designation stand for 'transversal suspension'

towards the bass, by comparison with several
other top- grade cartridges, but there was no
marked coloration, and overal lquality was
warm and pleasing. Signs of mistracking
were occasionally evident on very highly
modulated passages. Resolution of detail
was good, but we would have liked a little
more presence. Adjustment of the tone controls and filter as indicated earlier produced
some improvement in this respect, at least to
our ears. Transient response was crisp,
showing itself in good attack. The stereo
image was firm and stable. Our original
impressions were confirmed.
The QDC1e represents a most interesting
departure from conventional cartridge designs. In our view, it should be capable of
further development in the future, especially
in respect of tracking performance and flatter
frequency response. Nevertheless, the cartridge meets its specification in all respects,
0.5 dB variation
in frequency response
deviation (from ± 2dB) being regarded as
negligible, and within the practical margin of
measurement difference. It has a slightly
higher output than many of the available high
quality models, and will be happy in arms of
rather higher mass. These are façtors which
may well be of importance in its application.
Subjective evaluation of this cartridge should
not be neglected. •
B.J.W.

can be obtained by the use of a little treble
lift followed by a roll-off, using the low-pass
filter starting at about 7kHz.
Channels are virtually identical, and separation quite exceptional. The cartridge is
insensitive to varying lead capacitance from
below 100 pf to above 400 pf. Measured output is slightly higher than claimed at 0.9 mV
cm/sec at 1kHz. The cartridge weighs 7grams.
Compliance is not stated, but this cartridge
is clearly a relatively low- compliance device.
Dynamic compliance varies, of course, with
frequency; static compliance measured 23 cu
and the fundamental LF resonance in the SME
arm occurs at 15 Hz.
The stylus in the QDC1e is anaked elliptical
diamond of standard dimensions (0.0002x
0.0007 ins) which under the microscope
looked, as one would expect from this source,
well finished and accurately set. The stylus
assembly is user- replaceable, as with moving
magnet designs.
Measurements completed, we turned to
final listening tests, during which the cartridge was used in the Dual 701 and Monks
M9BA arms, as well as in the SME in which
measurements were made; it performed
equally well in each of them, and would, we
think, be comfortable in an arm of somewhat
higher mass, due to its limited compliance.
Using wide- range speakers, balance was

MANUFACTURER'S SPECIFICATION
Stylus: 5x 18 gm elliptical. Tip mass: 0.42 mg. Frequency range: 10-28,000 Hz. Output
voltage: 3.75 mV at 5cm/sec. Tracking Force range: 0.75-1.25 g. Optimum tracking force:
1.0 g. Compliance: 35 cu. Channel separation: 30 dB (1 kHz), 25 dB (10 kHz). Channel balance:
within 1dB. Frequency intermodulation: < 0.5% (- 6 dB Ref.). Impedance: 860/280 (
ohms/mH).
Optimum load: 47/470 (kohms/pf). Weight: 5.86 g. Effective mass of cartridge: 5-11 g
(related to SME 9" S2). Manufacturers: AKG Akustische und Kinogerate Ges. m.b.H., Vienna,
Brunhildengasse 1 A-1150 Vienna, Austria. U.K. Distributors: AKG Equipment Ltd., Eardley
House, 182/4 Campian Hill Road, Kensington, London W8 7AS. Price: approx. £60

of the stylus carrying cantilever, as in the
moving-magnet system. The element that
moves in the magnet field in the AKG design
is a very thin soft iron tube, fitting over, and
vulcanised to the end of the short thin-wall
aluminium alloy tube (0.0012 in. wall thickness)
from which the cantilever carrying the stylus—
a naked elliptical diamond—is formed. The

(common to all 5 cartridges) and it is in this
respect that the AKG models show an
innovation. They are designed on the moving
iron or moving armature principle, sometimes
called variable reluctance, which implies that
the magnet is relatively large, static, and
housed in the cartridge body, rather than
being tiny, mobile and mounted at the far end
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o mer Egwo
tube passes through a small hole in a thin
higher inductance. However, it appeared to
metal plate, the hole being only fractionally
us that an increase in electrical damping
larger than the diameter of the tube. Between
resulting from a lower resistive load might
the tube and the hole is a special rubber,
reduce the amplitude of the resonance, and
vulcanised to both, forming a knife-edge
we therefore tried some experiments in
bearing. The rubber is manufactured to a loading, varying both resistance and capacitight specification, and is stated to be temperatance. Relevant results are shown, and the
ture insensitive over the range 0-50°C.
best were obtained by reducing the R to 22 k
Certainly, under test, the cartridge was
and the C to 100 pF. app. (SME leads).
unaffected by temperature changes, though
It will be seen that this produced a curve
we did not, of course, cover these extremes.
flat within ± 1dB to just above 18 kHz rather
No tie-wire or other form of restraining
than the 3.5 dB peak around this frequency
member is employed.
shown with the recommended load. Each
Our initial listening tests were conducted
P8ES is supplied with its individual response
with the cartridge mounted in the SME arm
curve. We have to say that we were unable to
(fixed shell) at 1gram tracking pressure,
duplicate this at HF with any loading, but
working into the recommended load: 47 k+
there are a number of possible reasons for
470 pF. We were immediately impressed by
this. As we have had occasion to say before,
the sound quality produced by the P8ES
afrequency response curve does not tell the
which was musical and exceptionally clean;
whole story about any pickup. Waveforms
slightly on the bright side, but with no ' hi-fi
from this cartridge show very low distortion,
glitter' and good separation.
and it will be seen that separation is reThe tracking weight range is given as 0.75
markably good. All the same, we venture to
to 1.25 grams. The use of test discs showed
suggest that the AKG engineers might, with
two things: first, as usual with any cartridge,
advantage, take another look at this matter of
optimum tracking was obtained at the maxithe effect of loading.
mum recommended weight; second, this
The cartridge weighs just under 6grams.
cartridge is one of the very best trackers ever
The stated tip mass is 0.42 mg, which is
to pass through our hands. It sailed through
acceptably low without being, in these days,
all the test material we imposed on it with
exceptionally so. Static compliance is 35 c.u.
colours flying—the Shure Obstacle Courses,
and measured output was 0.77 mV/cm/sec at
HFS.75 and the CBS disc. In this important
1kHz. The cartridge is well screened, and no
aspect of performance there is no cartridge
trace of hum was apparent at any time. The
which we would rank higher than the P8ES.
elliptical diamond point ( standard 2mil x
The results of our measurements under the
7mil dimensions) is excellently finished and
stated conditions is shown in the graph. The
accurately set in the cantilever.
HF response with the recommended loading
The makers are clear in their statements
will be noted, and explains the brightness
regarding the limited compatibility of this
heard in our initial tests. The inductance of
cartridge with pickup arms. Their own tests
this cartridge is admirably low (280 mH) and
appear to have been conducted using the
the effect of shunt capacitance is therefore
SME 3009/11 Improved model, and obviously
less marked than would be the case with a the mass/dynamic compliance/resonance

relationship has been carefully worked out for
low mass arms. No difficulty was experienced
in handling severely warped and rippled discs
in the SME or Dual arm, as fitted to the 700
Series players.
Final listening tests were carried out over a
prolonged period in different conditions with
a wide variety of recorded material, and
proved to be eminently satisfactory. The
P8ES is, without doubt, a cartridge of the
highest calibre. It perhaps comes nearer to
the kind of sound which is obtained from a
good moving- coil cartridge, such as the
Ultimo or the Ortofon, than other cartridges of
the moving or induced magnet types which we
have appraised, and this is probably due to
very low distortion. There is a silkiness and
sheer musicality about the sound which is
most attractive, both immediately and in
sustained listening. The bass is firm without
any over- emphasis, the mid- range shows
excellent analysis of complex material and
the rather bright top has no ' whiskers'. It is
controllable by reducing the loading, as
indicated above, or more easily, if approximately, by the use of low-pass filter roll-off at
the 10 kHz setting. The whole effect is
admirably ' open' and, as in the case of the
Shure V15/11I, tracking problems are virtually
athing of the past.
Every one of the presently available cartridges now has a worthy rival, which we
welcome warmly, and offer congratulations to
the AKG team. We know that they consider
the mounting and suspension system for the
cantilever exemplified in this cartridge to be
capable of further development, but searchers
for the ' best'—which is always a subjective
choice when differences are subtle and
performance characteristics are not equally
rated among users—should certainly not
neglect to audition the P8ES.•
B.J.W.

AKG (TS) Pickup Cartridges: P6E, P6R, P7E, P8E
recently reviewed very favourably in
W Ethese
columns the top model in the new
AKG range of stereo cartridges, the P8ES
(Feb. 1977), and readers seeking an explanation of the design principles, which apply to
all models, are referred to this article. We
report here on the performance of the other
four cartridges, which share the same ` trans-

versal suspension' system (TS), designed to
produce a true single pivot point for the moving parts. Happily they have a marked family
resemblance in sound as well as in appearance. The graphs here illustrate the similarity
of the characteristics. It is just a matter of
increasing effective mass, optimum tracking
weight, output and robustness with decreas-

ARC STEREO PICK-UP CARTRIDGES MODELS 6E AND 6R RESPONSE AND SEPARATION.
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to enable higher tracking weights to be
used without danger of excessive wear. The
6R has a 0.7 mil radius conical stylus. All
stylus assemblies are user- replaceable. Each
of the cartridges has a high frequency
resonance in the 14/16 kHz region when
measured with our standard test discs using
the makers recommended loading. These
peaks are audibly unobtrusive, and can in
every case be ironed down by a reduction in
the resistive component of the load. The
smoothest response was obtained with
R = 22 to 27 kand C = 60 to 100 pF. The peak
is lower in the P8 models because greater
damping is applied to these.
Apart from the extremely pleasing sound
quality which they produce, the outstanding
feature of these cartridges is their tracking
ability; as usual, this is at its highest at the
makers' recommended maximum tracking
weight, and the mid- range trackability of all

MANUFACTURER'S SPECIFICATION

Stylus
Tip Radius (inches)
Tip Mass (mg)
Output Voltage at 5mV/cm/sec
Tracking Force Range (
grams)
Optimum Tracking Force (
grams)
Compliance ( c.u.)
Channel Separation 1kHz (10 kHz) ( dB)
Channel Balance ( dB)
Frequency Intermodulation (% at - 6dB
Reference)
Impedance (
Ohms/mH)
Optimum Load (
Ohms/pF)
Mounting (inches)
Weight (
grams)
Effective mass of cartridge (
g)
(related to SME tonearm 9in. model S2)

P8E

PTE

P6E

P6R

elliptical
.0002 x .0007
0.45
4
0.75 ... 1.25
1.0
35
30(20)
within 1dB
<0.5

elliptical
.0003 x.
0007
0.6
4.5
1.25 ... 2.50
1.5
25
25(18)
within 2dB
<0.7

elliptical
.0004 x.0008
0.9
6.25
1.5 ... 3.0
2.5
20
25(15)
within 2dB
<0.9

spherical
.0007
0.9
6.25
2 ... 4
3
15
25(15)
within 2dB
<0.9

860/280
47,000/470
Standard 1,
5.86
5.11

860/280
47,000/470
Standard 1,
5.86
5.11

860/280
47,000/470
Standard 1,
5.86
5.11

860/280
47,000/470
Standard
5.86
5.11

Manufacturer: AKG Akustische und Kinogerâte Ges. m.b.H., Brunhildengasse 1, A-1150 Vienna,
Austria.
U.K. Distributors: AKG Equipment Ltd., Eardley House, 182/4 Campian Hill Road, Kensington,
London W8 7AS.

nor affect wear. We think 0.7 mil would have
been better, but perhaps 0.8 mil is the upper
1EMP 20% OIL 1ES DISCS
ICS101,SIR100 IRACTING 5E15111
I25g 5055155 AS INOIGIETI
tolerance limit. The P6s are the least expenCRAMS VIRTUALLY 10TRIICAL
sive of the AKGs. They will find ready applicOK
100/' '.
5
ation in improving the performance of many
relatively modest record playing systems,
.,
where the amplifier has a magnetic PU input
with asensitivity of 5to 6mV for full loading.
The 6E and 6R are identical save in respect
of the stylus, playing weight range and compliance. The 6R will accept 4g weight on its
d
15
0.7 mil spherical stylus with a compliance of
15 cu. which could well be of interest to disc
10
jockeys. Output from the P6s is again higher
at 1.25 mV/cm/sec, and separation is reduced
15
to 15 dB at 10 kHz, which is quite adequate.
,
..
All the cartridges track well within their
200
100
so
20
TREOUDICY II Mt
respective categories, and also sound well
when properly used, which is the most
important consideration. The HF peak can
tracking from the extra 0.5 g pressure is
models was excellent under these conditions.
be reduced by the use of the amplifier lowconsiderable.
The
7E
can
be
used
in
arms
of
The cartridges employ a common body, and
pass filter control at around 7kHz. The P7
higher mass and friction than those needed
all weight just under 6grams.
and P6 models were tried and performed
for the P8E and ES, and at 2g weight the
Performance of the P8E is very close to that
perfectly well in the Dual 1229 changer and the
tracking performance is excellent for a cartof the P8ES. In the case of our samples it was
new 502, also in the Pioneer 12D. The sound
ridge in this price range.
difficult to distinguish between them in the
is sweet and clean, and these cartridges
A
further
increase
in
size
of
the
elliptical
reproduction of music; slightly increased
represent a welcome addition to freedom of
point
used
is
made
in
the
case
of
the
P6E,
delicacy and transparency at extreme HF and
where it is 0.4 mil x0.8 mil. This is wise with a choice and merit serious consideration in
marginally better analysis characterise the
their classes. The P8E must, with the ES,
cartridge having atracking weight range up to
P8ES when direct comparison is made on the
rank among the best available of the type.•
3
g,
but
we
do
not
understand
why
the
major
best available equipment. We found 1.25 g
B.J.W.
axis
should
have
been
increased.
It
will
to be the optimum tracking weight in the SME
certainly
not
improve
the
'
sit'
in
the
groove
3009 Improved arm (fixed shell) in the case of
AKG STEREO PICK-UP CARTRIDGE MODEL P8E

RESPONSE AND SEPARATION
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both the P8ES and the P8E.
The P7E is a good general purpose cartridge. It sounds very well, like its brothers. It
is less critically damped and consequently the
HF peak is higher and sharper. However,
this looks much worse than it sounds, and can
be reduced as suggested above. Individual
response curves are not supplied with the
Pis and 6s as with the 8s. The P7E has a
rather higher output than the 8s and the radius
of the minor axis of the stylus is increased to
0.3 mil to allow the use of higher tracking
forces. At the recommended maximum of
2.5 g it tracks as well as the P8s, which is
saying a great deal. However, we would not
be happy to use this cartridge at 2.5 g; AKG
suggest 1.5 g as optimum, but we think 2g is
most suitable, and the improvement in

RECEIVERS
powerful receivers are now appearing
on the market, and this composite review
S"E

looks at three fairly recent ones-all Japanese. We must commence by stressing that
all the receivers are incredibly heavy and
large (the Rotel RX-1603 for example has an
unladen weight of 33 kg and dimensions of
60 x18 x48 cm), so if you are contemplating
such a purchase you will first have to ensure
not only that there is sufficient unrestricted
space available for housing but also that the
weight can be adequately supported!

Until fairly recently, anyone requiring a
powerful amplifier plus sensitive radio facilities would have been obliged to invest in
separate items. Some people would still
prefer to do this because it gives greater
flexibility over the choice of the two sections.
One of the first of British manufacturers to
appreciate the need for a well balanced and
powerful unit integration was Goodmans,
whose Model 150 delivers a punch of
some 100+100 W into 4- ohm loads. This
receiver, which is extremely well matched on
the radio side, is still, so far as Iam aware, the
most powerful of British designs and is still
selling well.
However, from the sheer power point of
101

Determined to enhance their now-established reputation as
specialist makers of high-calibre loudspeakers, Castle have
just built another.

design to manufacture. By making our own speakers and
cabinets a reWistic price is ensured.
The sound quality compares favourably with many
loudspeakers requiring two or three times the driving power.

It's called the Kendal.
They started with a30mm treble unit (low-mass diaphragm
with integral driving coil). And added avery special 20cm
bass/midrange unit, designed to match the 30-litre cabinet.

The result is aloudspeaker of exceptional performance ...
also one of exceptional beauty, finished by hand in selected
veneers. Walnut, teak and mahogany are standard, with
other finishes available to special order.

Like other Castle systems the Kendal is efficient and would
not need high power amplifiers for home listening. This performance is achieved by careful attention tu deteel from

If you are aconnoisseur of hi-fidelity sound and high-quality
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view it has been outpaced by the receivers
here reviewed—probably not so much by the
NAD 300, which has an 8- ohm rating of a
shade below 100+100 W, but certainly by the
other two which yield powers approaching
200 W per channel.
The need for extremely high ' heating powers'
is often questioned and is generally answered
by the argument that because loudspeakers
are becoming less and less efficient it is
necessary to pump more and more urge into
them to achieve the required level of sound
intensity in the listening room. This, of
course, is true to some extent; but it is not the
whole story. The factor which is not exposed
by the manufacturers' specifications is that
in order to keep in the specification race in
terms of crazy high-frequency response and
very short small- signal rise-times, very fast
output transistors are essential to minimise
the possibility of transient intermodulation
distortion (TID). Such fast power transistors
are more susceptible to secondary breakdown
than slower ones, which means that the
designer is obliged to incorporate some form
of protection to minimise the risk of frequent
power transistor failure.
When the protection is by simple voltagecurrent ( V- I) limiting, the power promised
by resistive- load measurement is not always
kept when the amplifier is driving into a real
loudspeaker. Thus, while a 200 W amplifier
might well deliver some 28 V rms into 4ohms
of pure resistance—heating it up like an electric fire element—it may only deliver 14 V rms
or less to a real loudspeaker before the protection comes into effect and severely distorts
the signal. Another reason why amplifiers
are being made in greater and greater powers
is,therefore, sothat alarger output voltage can
be delivered to a loudspeaker load while
retaining the V- Iprotection!
This problem and that of the amplifier/loudspeaker interface were explored in my recent
article ( HFN/RR Dec ' 76), and to keep in line
with the philosophy therein expressed Ishall
gradually be changing over to measuring
amplifier output voltage across RL and ZL
loads rather than concentrating on heating
power of resistive elements! Ifeel that it
would be highly desirable for colleague
reviewers to do likewise, for it is surely high
time that the stupidity of rating amplifiers in
terms of heating watts was killed once and for
all. There are many parameters given by the
manufacturers in their specifications which
have very little correlation with the listening
experience, so in future we shall be concentrating far less on these (though we shall
test them to let you know whether the equipment meets its engineering specification or
not) but more on those which we evolve over
the years and which seem to have more
subjective relevance.
Two important tests we make on amplifiers
are small- signal rise-time and power amplifier
slewing-rate (the latter measured with sinusoid rather than stepped signal to avoid
possible response restriction in the preamplifier stages from affecting the result).
From these two parameters it can be told

• • •
IG f-

Itt

ICUZZ,

ROTEL RX1603

PIONEER SX1250

t'et
NAD 300
prey conclusively whether or not an amplifier
is guilty of TID. For example, from the
rise-time rt we can find f _,„ B from kirtx 10 -',
where k is a constant of impulse function
(typically 0.35) and from slewing-rate we can
find t
h,from sr x10.127rV,.„ze ,where sr is the
slevving-rate in V/1.4S and V,.„„ the hf voltage
across the load ( note V,.„„ is deliberate for
this calculation). When f
hf ?-•• f.., aB the amplifier
is incapable of TID. Since my test also
usually gives f_ ma this calculation from rt can
be avoided.
None of the receivers reviewed here is
particularly prone to TID; moreover, none
incorporates simple V- I protection, which
means that they are all relatively insensitive
to the nature of the load presented by the
loudspeaker, however ' naughty' its crossover
network. In other words, the output voltage
promised by the resistive- load power is
virtually delivered by all the receivers to areal
loudspeaker before the onset of severe
clipping distortion. This is one area where

411
many Japanese amplifiers score over their
European counterparts— protection is provided by relay, which disconnects the loudspeakers rather than restricting the drive.
In this review we have presented and
compared the results of the FM radio and
audio sections separately, leading to two
sets of tabulated results, each with suitable
comment. To avoid making the review unwieldy, frequency/amplitude sweeps, spectrograms and oscillograms are not given for
each and every receiver; instead typical
sample displays are presented, but all the
information on the three receivers is available
in the results tabulations. Because the NAD
300 is the only receiver with Dolby facilities,
we have included encoding and decoding
sweeps of this part of the circuit.
It should be noted that the parameter of
intermodulation distortion ( IMD) refers to the
second- order product; that is, the 1kHz
difference frequency between the two equal
amplitude driving signals at 15 and 16 kHz, the
103

percentage being referred to either driving
signal corresponding to 100 % or 0dB datum.
Controlled objective/subjective experiments
have shown listeners to be more susceptible
to IM products brought back in- band from hf
driving signals than to up- band harmonic'
distortion pure and simple. (This is probably
why some cassette machines are less palatable than other signal sources—just listen
to the IM products coming down in frequency
as two hf driving signals are brought closer
together!) It has been suggested that a
500 Hz tone of 8dB sound pressure level
(spl) can be heard simultaneously with a
1-2 kHz tone of 100 dB spl*, which implies
1
that IMD down to — 92 dB (0.0025%) is
detectable by the human ear. With thirdharmonic distortion the ear is more tolerant,
just about detecting this relative to a 1.2 kHz
60 dB tone at alevel of around — 54 dB (0.2%).
Our results, however, give distortion factor
at three frequencies round the middle of the
dynamic range and IMD both at the top and
the bottom of the dynamic range, which
collectively constitutes a very searching
evaluation of overall distortion performance.
Distortion in the FM tuner section is separately assessed in both left and right channels, in the sum (
L+R), in the difference
(L— R) and in the normal mono channels at
100% and 30 % modulation levels. Another
measurement which we have found to correlate closely with the listening experience is
the pilot tone rejection ratio. When the ratio is
poor ( less than 45 dB or thereabouts), IM
products resulting from the tone and audio
components are brought back in band and
can be heard by critical listeners.
We shall now look at each receiver in turn,
the NAD 300, the Rotel RX-1603 and the
Pioneer SX-1250. This does not imply any
particular order of merit and was chosen
merely to keep in line with the order of testing
and the order of the test results. It is noteworthy that, allowing for the differences
between the manufacturers ways of testing
5
and the standard way that we test in our lab,
all the receivers met or virtually met their
published engineering specifications ( which
we are not going to print here as they are very
boring).

*D. T. Ovens, Wireless World, p. 54, December,
1967.
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6a
1 FM stereo distortion at 1kHz and 100%
modulation, also showing pilot tone residual (
Rotel
RX1603). Scale 10 dB/2 kHz/div.
2 FM stereo frequency response upper trace and
stereo separation lower trace, showing 19 kHz rejector
notch (Rotel RX1603). Scale 10 dBldiv. and three
divisions per frequency decade (logarithmic sweep
20 Hz-43 kHz).

NAD 300

Although capable of raising a good
21+21 V across our ZL load, this receiver is
the lowest- powered but also significantly the
cheapest of the three. It is also the smallest
and has its power transistor heat- sinks inside
its metal enclosure (those of the other two
are exposed at the rear corners.) Its fascia is
typical of NAD receivers, but larger. One of
its primary features is the Dolby facility, which
includes a 400 Hz ( measured at 401 Hz) tone
oscillator for Dolby reference setting in
conjunction with one of the meters at the side
of the tuning scales. This signal can be
switched to the recording outputs and the
Dolby reference level is indicated by a mark
on the meter which also, incidentally, serves

2

3 Top-to-bottom, low and higher filters, tone
controls at two pairs of turnover frequencies and
loudness (Rotel RX1603). Scale Hz x10 (log. sweep
20 Hz-20 kHz) and 5dBldiv.

6b
as the comparative signal strength meter
on radio. In this way, then, a test tone tape
at approximately 200 nW/m recording level
can be made for setting up the Dolby circuits
to use with any suitable non- Dolby cassette
or reel-to-reel tape machine.
Dolby decoding is also available on FM
radio, the Dolby switch having a position for
this which also changes the de-emphasis to

4 FM stereo frequency response upper trace and
stereo separation lower trace, showing 19 kHz
rejector notch (
NAD 300). Scale 10 dB/div. and three
divisions per frequency decade (log. sweep 20 Hz43 kHz).
5 Intermodulation distortion with equal amplitude
driving signals at 15 and 16 kHz into Z1, load of
5.3 ohms and 60deg. 0 at 15 kHz with 21 V rms
composite signal across load. The 1kHz differencefrequency (2nd-order IM) is the parameter. (
NAD
300.)6 Dolby characteristics at 0, - 10, - 20 and - 30 dB,
(a) encoding and (b) decoding (NAD 300). Scale
Hz x10 (leg. sweep 20 Hz-20 kHz) and 5redly.

o
AUDIO SECTIONS
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NAD 300 RECEIVER

Comment
Measured result
Parameter
20 Hz-20 kHz (4(1 man.
98+98 W 812
Manufacturer's rated
spec.)
power 110+110 W
Ref. clipping
Power to clipping over 105+105 W
20 Hz-20 kHz RL
Internal heat sinks
Temp. rise above A mb' e--.25 deg C
No crossover artefacts
0.04/0.023/0.06%,
Dist. factor 10+10 W
RI, (
20 Hz/1 kHz/
20 kHz)
0.04%(1 kHz prod.) Fig. 5, 21 V rms across
IM dist. ZL high outload
put'
500 mV across load
0.022% (1kHz
IM dist. ZL very low
prod.)
output'
Excessive hf response
7Hz-110 kHz
Frequency response
RL —3dB
Overshoot
only Rifil je
3ps/20 gs
Rise-time RL /settlingtime RL //1 µF
TDL unlikely
11 \
figs
Slewing-rate RL
Bit low at hf
40/17
Damping factor RL
2W 40 Hz/20 kHz
Inputs (sensit/Z/(S/N))
3mV/47 k/64 dB
low-level ( PU)
high-level
PU overload threshold
1kHz Vpeak
Tape recording output
Tone control
responses
Filter responses
(-3 dB)
Loudness response
Departure RIAA/
separation PU
Crosstalk to tape
monitor'
Insulation class BSI
Dolby characteristics**

Measured result
As spec.

190+190 W

Comment
Ref. 01% THD/20 Hz
20 kHz
Ref. clipping

>160+160 W

Comment
Ref. 01% THD/20 Hz20 kHz
160+160 W/5 Hz-30 kHz

..-.30 deg. C
0.03/0.016/0.017%

OK
No crossover artefacts

-',,. 35 deg. C
0.016/0.01/0.02%

Sustained sinewave
Very good

0.05%(1 kHz prod.)

38 V rms across load

30 V rms across load

0.05%(1 kHz prod.)

500 mV across load

7Hz-98.5 kHz

Extended hf response

<0.1% (1kHz
product)
<0.05% (1kHz
product)
<5 Hz-90 kHz

3.5 us/40 Ms

Overshoot on settling

.°-- 4 us/30 es

Fair

11.5 V/3 ms
40/28

TDL unlikely
OK

9.5 V/gs
40/30

TDL unlikely
OK

Two PU inputs, one
switchable
OK
Very good

2.5 mV/50 k/75 dB

OK

150 mV/50 k/90 dB
720 mV

OK
Incredible!

Also DIN socket/
standard
200/400 Hz; 2.5/5 kHz

150 mV nominal

Fig. 3(6 dB/octave)

Two pairs turnovers
Low and high

Also DIN socket/
standard
50 Hz/100 Hz and 10/
20 kHz
12 dB/octave

Fig. 3

Loudness switch

Conventional response

OK/52 dB separation
1kHz*
Reasonable

20 Hz-20 kHz
±0.5 dB
>60 dB

Measured result
As specification

220 mV/50 k/88 dB
340 mV

OK
Adequate

2.4 mV/25; 50;
100 k/62 dB
152 mV/50 k/91 dB
480 mV

200 mV nominal
(2)
±10 dB 100 Hz/
10 kHz
38 Hz/6.2 kHz

Also DIN at Tape ( 1)

300 mV ( nominal)

8dB/100 Hz/4 dB/
10 kHz
10.5 dB 20 Hz20 kHz
52 dB

Independent left and
right
6dB/12 dB/octave
Fairly conventional
OK/46 dB at 1kHz sep.
Via PU

PIONEER SX 1250 RECEIVER

ROTEL RX-1603 RECEIVER

Two turnovers
(Fig. 3)
30 Hz/8 kHz (also
15 kHz)
Conventional
±0.5 dB 20 Hz20 kHz
56 dB

Presumably class I Earth conductor present Presumably class I Earth conductor present
Oscillator = 401 Hz!
Fig. 6 ( en/decoding)

*Depends on setting of volume control

Presumably cl. 11

Very good
Slightly extended hf

Good/ r.,
--60 dB separation
OK
No earth conductor

"" Dolby ref. level set by meter provided

Notes
(1) Measured at heat-sinks when accessible, otherwise at accessible parts after preconditioning.
(2) Drive signals f1 = 15 kHz and f2 — 16 kHz equal
amplitude. (3) With respect to measured power
over 20 Hz-20 kHz. (4) With input at 20 dB above
rated at 1kHz applied to PU and amplifier in tape
monitor mode.
Test conditions
240 V 50 Hz mains input. Preconditioning at onethird rated power for one hour prior to measurements in accordance with FTC ( or BS415). Signal
Input to tape or auxiliary ( high-level) and magnetic
pickup ( low-level). Loads RL =8ohms resistance,
ZL = 5.7 ohms and 62° phase angle at 15 kHz and
1MF in parallel with RL for settling-time. Where
applicable measurements made with input 20 dB
above rated sensitivity. S/N ratios measured with
CCIR weighting.

25/Ls—the approximate requirement for compatibility. In actual fact, this de-emphasis is
more suitable for the American standards,
where the pre-/de-emphasis time- constant is
75 p.s. In Europe, of course, it is 50
so with
Dolby encoding at the transmitter and then
25 ¡
is pre-emphasis, a receiver without Dolby
decoding and with 50 izs de- emphasis is less
compatible than the American combination.
Our lab worked out that a time-constant of
17 its would be more compatible in Europe.
Apart from the Dolby experiments which are
occurring from time to time ( see A.M.'s
interesting piece on this subject in Dec ' 76
and also his comment with regard to the lack
of precise compatibility), the Dolby FM radio
will have little real value to the UK or European
listener—that is, until such time as there is a
change to Dolby FM. With the recent dbx

rave-up, the wind of change may be blowing
from a different direction.
However, the Dolby tape facility is immediately usable if you possess a tape
machine devoid of Dolby—which these days
is becoming progressively less likely. The
Dolby switch also has positions for record
and play (also an ' off' position), and the
reference balance is achieved by two pairs of
calibration presets on the front panel, which
look like press- buttons. One pair calibrates
left and right encode and the other pair
left and right decode. The meter is switched
for reference level setting over the left and
right channels by an adjacent press- button,
which looks like the calibration presets!
In practice, the scheme is fairly easy to set
up and get going, and the family of curves in
fig. 6shows at (a) the encoding and at ( b) the
decoding, both from the 0dB Dolby reference
level down to — 30 dB. These are reasonably
compatible and conform to the Dolby parameters. Here the Dolby reference level was
established on the meter.
The receiver has provision for the connection of two tape machines on circuits 1and
2, the first having DIN terminations and the
second RCA ( phono) type sockets for left and
right record and replay. Lever-type switches
allow monitoring on either circuit relative to
source and for dubbing from either tape
machine to the other.
A dual concentric control is used forvolume
and channel balance, while similar controls
for bass and treble give independent tone

controlling of the left and right channels.
The receiver can be connected to two pairs
of loudspeakers, and front switching makes
it possible to operate either or both pairs
simultaneously. There are two more positions on the switch, one labelled ' quadro',
for Hafler style surround sound, using the
remote loudspeaker pair for difference signal,
and the other muting the loudspeakers for
headphone listening. Inputs and switching
are included for microphone, magnetic pickup
and auxiliary, the auxiliary source being by
way of a DIN socket, the pickup by way of
RCA sockets and the microphone via rear
jack sockets. The tape circuit ( No. 2) is also
available for recording and replay at front
jack sockets. It is also possible to remove
the connections between the left and right
pre- and power amplifiers for independent
operation if required.
Relatively slow rate subsonic and high
filters can be activated by press buttons, and
on noisy stereo FM an improvement in S/N
ratio can be obtained at the expense of
separation by pressing a button marked ' hi
blend'.
With the blend inactive the stereo separation is as shown by the lower sweep of fig. 4,
which is quite acceptable. The upper sweep
(ref. 50 i
tts pre-emphasis) is that of FM stereo
frequency response. There is sharp bass
roll- off but excellent pilot tone rejection.
The IMD with 21 V rms of composite signal
across our ZL load is shown by fig. 5spectrogram ( notice that the 1kHz difference fre105

ueMcThTc
quency is almost 70 dB below either driving
signal).
The tuning scale of the ' blacked- out- until
illuminated' type is of useful length, with the
second meter by the scale assisting accurate
FM tuning. Aerial inputs at both 300 and
72 ohms are present, so no trouble here.
MW AM is also included, and signal for this
can be obtained from a rear ferrite rod aerial.
Since this cannot be swivelled round it looks
as though the designer expects the entire
receiver to be turned to beam onto a station—
which is next to impossible. The best plan
would be to use an external AM aerial if
necessary.
The FM section is less sensitive and
generally less potent than that of either of the
other ( more expensive) two receivers. This
is not to say that it is poor by any means—
merely that the others are just that little bit
better. All this sort of comparative information can be gleaned from the tabulations.
The receiver is a good one; it reaches
spec, on all counts other than IHF sensitivity,
which the test sample would not quite make.
The Dolby facility would be useful for the
tape enthusiast, particularly when he has a
machine or two that is without Dolby and
when inter-dubbing is a requirement. The
FM section would not easily get into trouble
in difficult situations and the amplifier has
plenty of urge to produce high sound
intensities in fairly large rooms.

Rotel RX-1603
The audio section of this receiver is capable
of producing 38+38 V rms across our ZL
load for a 1kHz IM product about 66 dB
below the driving signals, which is an
extremely good result. It is, in fact, the most
powerful of the three receivers, and if you buy
one and wish to take it up to full output,
please make sure that the loudspeakers are
man enough for the job! It is avery substantial looking receiver, having a well laid out
front panel with end handles, metal enclosure
and massive heat- sinks for the power transistors at the two rear corners. Three pairs of
loudspeakers can be connected to rear,
convenient screw- clamp terminals with front
panel press- button selection. The signal
input sockets are accessible from the top of
the receiver on a slanting panel, and the
design is such that the pre- and power
amplifier sections are completely separated,
though, of course, integrated in the enclosure;
switches provide independent or interconnected operation.
The treble and the bass controls each have
two switchable turnover frequencies, and
each switch has an ' off' position allowing
either or both the treble and bass tone
control circuits to be defeated. The tone
control response characteristics at the two
pairs of turnovers are shown by the centre
family of sweeps in fig. 3, but unlike the
NAD 300 each control operates both left and
right channels together.
There is a switchable high filter which
comes in at about 8kHz and a low filter
whose — 3dB frequency is switchable to 30
106

or 15 Hz. The top sweep in fig. 3 shows the
is a MW AM band taking signal from aferrite
30 Hz and 8kHz filters, which have a slow
rod aerial inconveniently placed at the top of
roll- off rate and hence may not be all that
the enclosure, within a vale provided by the
valuable; for the price of the receiver Iwould
sloping socket panel.
have thought that the designers could have
Certainly another very good receiver with
come up with something more exciting in the
a very sensitive and remarkably spuriae-free
way of filtering. There is, of course, the
FM section. The designer has achieved a
inevitable loudness facility whose response
good balance between audio and FM, both
is shown by the lower sweep in fig. 3.
sections being truly state-of-art. It is afineThe FM frequency response is almost a
sounding receiver which is insensitive to the
straight line from about 10 Hz right to the top
electrical load of the loudspeakers and with an
of the spectrum, where the response falls
FM section highly suitable for serious DX-ing.
into a slightly mistuned notch designed for
pilot tone rejection. The measured rejection
is round 50 dB, but could be better with more
The FM section of this receiver is on par
accurate tuning. This sweep (with separation
with that of the Rotel. Although remarkably
below) is given in fig. 2, where it will be seen
powerful, it is not quite up to the full power
that the separation is close to 35 dB over the
of the Rotel but is more powerful than the
important part of the spectrum.
NAD. We had no trouble in raising 30 V rms
FM stereo distortion at 100 % modulation is
of signal across our ZL load for a 1kHz IM
shown in fig. 1, which is quite respectable,
product of less than — 60 dB (0-1 %). Midbetter than that of the NAD. This spectrodynamic- range distortion factor, too, was the
gram also shows the pilot tone ref. 100%
lowest of the group at 1kHz at least, and there
modulation at — 50 dB and the IM products
was no sign of distortion increase with the
resulting therefrom. The distortion in all the
other modes is given in the test results
analysed output running at noise floor! The
tabulation.
pickup overload margin at 720 mV peak was
also the highest of the three, though in this
Stereo separation in the PU mode was
respect neither of the other two can be
found to vary depending on the setting of the
criticised!
volume control, but even the worst measured
As with the Rotel, there are two switchable
value is acceptable and would not detract
turnover frequncies for bass and treble tone
from the stereo effect, the limit in this respect
controls, but at more useful values. The
being governed by the separation of the
pickup itself.
50 Hz turnover, for example, is handy for
lifting the low bass without too much affecting
This receiver is also equipped with two
the mid- range, to give that little extra bass
tape circuits, with a switch for monitoring
urge required by some loudspeakers; it is
either circuit and another for transferring
also useful to be able to boost or cut the top
from either machine to the other.
of the spectrum without changing the
The volume and tone controls are ' calibresponse at middle frequencies too much.
rated' allowing repeatable settings; the former
Switchable low and high filters at useful
operates over a series of clicks, while a click
frequencies and 12 dB/octave rate are also
position identifies the centre position of the
present. The receiver is designed to accomothers.
modate three pairs of loudspeakers with
Inputs and switching are available for two
pickups and auxiliary and, like the NAD, a switch selection (allowing two only to be
operated simultaneously). The usual two
microphone can be used with the receiver;
meters are present, one for comparative
but here a gain control facilitates mixing.
signal strength and the other centre-zero for
Two below-tuning- scale meters provide
accurate FM tuning. As with the Rotel, the
relative signal strength indication and centreFM section includes amultipath switch which
zero for accurate FM tuning. A press- switch
causes the signal strength meter to respond
labelled ' multipath' provides an indication of
to AM and hence multipath components on
the degree of reflected signals being received,
any tuned signal. The scheme is to operate
allowing orientation of the aerial to minimise
the resulting distortion. There is also a this switch and then turn the aerial for the
least reading and thus the least multipath
'blend' button to reduce the noise of weak
distortion.
In the multipath mode, incistereo signals at the expense of stereo
dentally, the FM section will receive AM
separation.
transmissions.
The de-emphasis of the test sample was
As we have come to expect from Pioneer
accurately set to 50 ps, the British requirecreations, the electronics and mechanical
ment, but it is possible to reduce this to 25 its
parts are beautifully engineered—a joy to
by means of a front button for receiving
measure and good to the touch.
Dolby- encoded transmissions via an external
About the only criticism that can be directed
decoder.
at the audio section is the extended hf
The receiver is extremely well engineered,
response, but this applies to all the receivers.
and the controls and switches have that
It is a pity that designers have to be so spec.
'silky', smooth feel which our Japanese
dominated when by now it must be known
colleagues consistently provide. There are
that an extended hf response is more likely
two headphone jacks and a light indicator
to detract from rather than enhance the
which tells when the amplifier is being driven
listening experience.
to overload. The tuning scale is long and
Although the FM section of the Rotel is
clearly marked, and for non fi reception there
engineered to a very high order, that of the

Pioneer SX-1250

NAD 300 RECEIVER

FM SECTIONS
Measured Parameter
Usable sensitivity IHF (worst
over band)
Limiting - 1dB
50 dB S/N ratios
Ultimate S/N ratios/inputs
(dB/mV)
Front-end 3rd order IM ,
Capture ratio
Repeat spot suppression'
Front-end selectivity
Alternate channel selectivity
IHF
Adjacent channel selectivity
IHF
AM rejection 1mV input
(100%FM 30%AM)
Stereo distortion 100% modulation L/R
Stereo distortion 100% modulation Li- R
Stereo distortion 100% modulation L- R
Mono distortion 30%/100%
modulation
Modulation hum ,
Pilot tone rejection (
9% pilot
tone)
Stereo frequency response/
separation
Output 100% modulation 1kHz
Muting/stereo switching levels

PIONEER SX-1250 RECEIVER

ROTEL RX-11103 RECEIVER

Measured result
2.5 MV

Comment
Good

Measured result
1.1 0.‘V

Comment
Excellent

Measured result
11 g1/

Comment
Excellent

1.5 MV
8p.V(m); 80 MV(s)
69/200(m); 68 dB/1,500

Very good
Very good
Very good

0.7 MV
40/(m); 40 pV(s)
67/100(m); 66/800(s)

Excellent
Excellent
Very good

141/
5iN(m); 40 tiV(s)
69/100(m); 68/1,000(s)

Excellent
Excellent
Excellent

72 dB
2-.2 dB
78 dB
60 dB
> 74 dB

Very good
Very good
Good
Very good
Excellent

76 dB
<2 dB
90 dB
88 dB
> 76 dB

Very good
Very good
Very good
Very good
Excellent

72 dB
<2 dB
94 dB
>100 dB
> 76 dB

Very good
Very good
Excellent
Excellent
Excellent

9dB average

Good

9dB nominal

Good

10 dB nominal

Good

56 dB

Very good

57 dB

Very good

58 dB

Very good

0.56%/0.56%

Fair

0.3%/0.3%

Good ( Fig. 1)

0.3%/0•3%

Good

0.5%

Fair

0.56%

Fair

0.2%

Good

0.2%

Good

0.12%

Very good

0.32%

Good

0.3%/0.2%

Fair/good

0.17%/0.38%

Good/fair

2%

Very good

-70 dB (3rd harmonic)

2nd harm.
-75 dB
Very good

-70 dB

Very good

Down towards noise

Excellent

-50 dB

Reasonable
(Fig. 1)
Fig. 2

-78 dB

Excellent

-3 dB 15.5 kHz/,- 40 dB 1kHz

Excellent

-64 dB
-3 dB 14 kHz/40 dB
1kHz
See amplifier section
6gV/6 0/

Fig. 4
Suits
sensitivity
Log. preferred

Meter reading for 500 µV
aerial input

Maximum

Manufacturer/distributor

Pyser Limited, Fircroft Way,
Edebridge, Kent TN8 6HA

Approx. selling price

£400

Notes
(1) 11 = 94 MHs 100% modulated, f2 = 95 MHz
unmodulated at 5mV input level and parameter 2f2-fl in dB fo f1 for 30 dB S/N ratio. (2) Input at
100 MHz increased for 30 dB S/N ratio on spurious
signal at 94.65 MHz in dB ref. usable sensitivity.
(3) f2.---100 MHz at 50 mV unmodulated, f1 = 100 MHz
minus the if, modulated 100% and parameter- the
response at f1-400 kHz in terms of f1 input for 30 dB
S/N ratio as a dB ratio ref. usable sensitivity.
(4) Measured with a spectrum analyser ref. 100%
modulation.
Test conditions
240 V 50 Hz mains input. FM aerial input corresponds to pd across matched 72 ohms. All S/N
and disturbance ratios measured with CCIR
weighting. For FM receiver measurements the
volume control set for 7.6 W into 8-ohm ( R), loads
on 100% mono modulation.

Pioneer is marginally better on certain parameters, as brought out by the comparative
listings. In some cases we were measuring
to the absolute extreme of our instruments—
and these are state- of-art. For example, to
extract the precise selectivity and certain
rejection ratios we had to use an rf power
amplifier between our vhf generators and the
receiver aerial socket. Aerial inputs are
available for both 72 and 300 ohm feeders, as
with the NAD and Rotel.
This is the sort of receiver which would
have significant appeal to the really serious
FM DX-er. We have now reached, with
receivers such as this Pioneer, almost the
physically realisable maximum. For example,
over the required bandwidth an increase in
sensitivity would merely be within the realm
of the thermal noise generated by the aerial!
The receiver produced the best sound of
the group on live FM programmes and this,
we feel, is helped by the really excellent pilot

-3 dB 16 kHz/35 dB 1kHz
See amplifier section
1µV/1 1.4V

A trifle low

8 (0-10 range)

Too linear

Rank Audio Visual, PO Box 70, Great
West Road, Brentford, Middlesex
TW8 9HR
£570

tone rejection ratio of 78 dB, putting in- band
IM products resulting from this and the audio
signal itself well below audibility.
Like the other two models, the Pioneer
includes—for those who must have it—a
MW AM band taking signal from aferrite rod
aerial which, in this case, can be swivelled
for the best pick-up or best S/N ratio.
If you are in the market for a powerful
receiver with agood FM section then any one
of these receivers would suit you. The NAD
has particular advantages where Dolby
encoding and decoding could be of value;
the other two gain marginally in terms of
output voltage and FM aspects but cost more.
All models are substantially designed and
would operate without distress at high drive

01%

See amplifier section
1.5 mV/1.5 IN
2 %i

full-scale

Suits
sensitivity
OK

Shriro ( UK) Limited, Shriro House, bier,
Bucks SLO 9JL
£570

for protracted periods. All are protected by
fuses and relays, have a very good pickup
overload margin and are plagued by an
extended hf response and hence too small
a small- signal rise-time.
However, having
said that, the fast power transistors used in
all the models make it virtually impossible for
bad TID to occur, in spite of the extended hf.
This has been a very interesting exercise
which shows just how far receivers have
advanced over the last few years. It seems
unlikely that we shall improve much from
these set standards over the years; in fact,
with the information now becoming available
it may be necessary to trim back some of the
absolute engineering specifications to correlate more with the requirements of good
listening ie
G.J.

3Low Priced Receivers

It is surprising to see how many high quality receivers can now be acquired for around
the £ 100 mark. This month we investigate three receivers in this price range—the
British Amstrad 5050 ( less than £90, the cheapest), a couple of Japanese creations, the
JVC JR S100 (the most expensive at £130) and the Toshiba SA-220L ( less than £100).

Power Capability
The most powerful, in terms of the manufacturer's rating into 8-ohm loads, is the
Amstrad, given as 25 W per channel but not
frequency- defined. The least powerful is the
Toshiba, which is more realistically rated at
7W per channel minimum from 40 Hz to
20 kHz. The JVC is marked up as 20 W per
channel over 20 Hz-20 kHz with both channels
simultaneously driven.
Measuring to clipping threshold over 20 Hz20 kHz into 8ohm resistance, the Amstrad and

JVC were found to have similar yields, and by
terminating the Toshiba measurement at
40 Hz we were able to raise 8+8 W—less
down to 20 Hz. However, this is by no means
the whole story for, driving into a complex
load to represent areal loudspeaker, we found
that we could obtain as much peak voltage
output from the Toshiba as we could from the
Amstrad. In other words, the resistive power
promise of the Amstrad is not realised when
it is driving a complex load, which could be
something to do with the method of protecting
the output transistors from secondary break107
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down. The lab results show that for 11.3 V
peak composite signal across our load the
Toshiba was producing no more intermodulation distortion than the higher power rated
Amstrad. Endeavouring to obtain more output from the Amstrad under these conditions
caused a fairly swift rise in IM products. It
must be stressed, though, that this occurred
only into our complex load; into a resistive
load the power spec, of the Amstrad was met.
Some people may feel that our load is too
cruel; it is meant to be pretty tough, and if one
amplifier can handle it without too much fuss
then others should really be equally accommodating!

Harmonic Distortion Spectra
Apart from IM distortion at high and low
levels over the entire dynamic range, we also
measured harmonic distortion at 200 Hz at
3W into 8ohms, and show the spectra by the
spectrograms in fig. 1. The cleanest' of
these is certainly the JVC where the 2nd
harmonic predominates (which is desirable)
and the 3rd harmonic is right down at 0-005%.
Even the 2nd harmonic is no greater than
0.02%. These spectra also reveal the 50 Hz
hum and harmonic components, the 3rd harmonic of the JVC at 150 Hz being well down
at — 66 dB ref. 3W, which is very good.
Far less happy is the Amstrad spectra, for
here we see not only the 2nd and 3rd signal
harmonics, but also harmonics of the signal
and mains frequency going on right across the
display. It would thus pay Amstrad to further
investigate the mains filtering of the 5050.
The Toshiba spectra are also pretty good,
again with the second harmonic of signal predominating and subsequent harmonics nicely
tailing off. Hum, too, is about the same as the
JVC. There is now evidence to suggest that
the auditioning of amplifiers can be affected
by the hum harmonics and by the nature of
tail- off of the signal harmonics and by how
the nature of the harmonic structure changes
with signal dynamics. Our lab has been
researching into this and will be publishing a
paper on the subject in these pages shortly.

Other Parameters
It was gratifying to see that some of our past
suggestions on amplifier design have been
taken up. Amstrad in particular have introduced some logical thought into this, one
example being the upper-frequency response.

We checked all receivers for the probability of
transient intermodulation distortion (TID),
and it is only the JVC which might generate
the effect when driven hard on transients into
a difficult load. If JVC cut the small- signal
response to 30 kHz (- 3dB) this probability
would be eliminated. On the other hand, the
upper-frequency response of the Toshiba is
barely sufficient for good transient response.
Even if switchable filters are fitted, we feel
it would still be prudent for designers to
install a fast- rate high-pass filter in the pickup RIAA preamplifier coming in around 20 Hz.
This is not really done properly in any of the
receivers ( see deviation from RIAA).
The Amstrad's pickup overload margin is
barely adequate for comfort; but the other two
receivers are satisfactory on this score.
You will notice that the Toshiba tends to
run out of power amplifier feedback at the
lower bass, shown by the fall in damping
factor at 20 Hz, which is probably one of the
reasons why the distortion rises at 20 Hz at
the rated power. The feedback of the Amstrad
is dropping at 20 kHz, but this should cause
no problems.

The AM Section
All the receivers are equipped with an AM
section, but because this cannot be classified
as real hi-fi detailed lab tests were not undertaken, but assessment was made by listening
tests. The Amstrad and Toshiba have both
medium and long wavebands, the JVC only
medium. All models work from ferrite rod
aerials but the Toshiba requires physical
rotation to get the best results from weak and
interference- laden signals. The rods of the
other two models can be swivelled over an
arc at the rear to get on beam and to cut
interference. With all models, however, an
external AM aerial can be used if required.

The FM Section
For FM, all models have aerial inputs for
72 ohms coaxial feeder and 240/300 ohms
balanced feeder, but only the Amstrad has a
proper coaxial socket; the other two models
have screw terminals for the aerials. All our
tests were made at 72 ohms, and the JVC
showed the greatest usable sensitivity. More
important, however, is the stereo input re-

quired for 50 dB stereo S/N ratio. The
Toshiba was best on this parameter, with
minimal difference between the Amstrad and
JVC. The best ultimate S/N ratio was given
by the Toshiba, the JVC being next best. The
front-end performance of all models was
fair/good, with the Toshiba coming out on
top and the JVC marginally better than the
Amstrad. The test results also show little
difference between the capture ratio parameters, though the JVC was a little better
than the others, with beats inhibiting the absolute measurement of the Amstrad. Better
overall selectivity was given by both the JVC
and the Toshiba with respect to the Amstrad.
All models exhibited very good AM rejection
characteristics, and as far as overall distortion is concerned the Amstrad and JVC
were not too far removed from each other.
The highest distortion was given by the
Toshiba, particularly at 100% modulation
levels.
You will see that we have analysed the distortion up to the fourth harmonic in the lab
results in all the modes of operation, including
mono at 30% modulation level. The linearity
of the Toshiba's FM detector is not as good
as that of the other two models.
The sweeps in fig. 2 show the stereo frequency response at 1dB/div. ( upper) and the
stereo separation at 10 dB/div. ( lower), and
from these the JVC is certainly the best. The
middle sweep of the Amstrad is the separation with the blend button depressed, showing how the separation diminishes with increasing audio frequency. Thus function
would be activated where aweak stereo signal
causes undue background noise, the effect
being an improvement in S/N ratio but at the
expense of stereo effect ( see under 50 dB S/N
ratio on the Amstrad lab results with blend on).
Meters denoting relative signal strength are
present on both the Amstrad and JVC, but
because the meter of the latter saturates round
120 i£V its value is limited; the meter of the
Amstrad is better since this will handle up to
1mV before saturating. A signal strength
meter is not included on the Toshiba; but all
models are equipped with acentre- zero meter
for accurate FM tuning, and all our measurements were made with this centre- set on a
signal.

AMSTRAD 5050

TOSHIBA SA- 220L

Ia

1b

1e

2a
Fig I. Harmonic spectra at 200 Hz and 3 W. Scale
10 dEt1200 Hz/div. (a) Amstrad 5050, (b) Toshiba
SA-220C and (c) JVC JR-S100.

2b

2e

control which provides limited boost and cut
at 1kHz. The filters of this receiver can also
be useful, since switching makes it possible
to select one of three — 3dB turnover frequencies at both bass and treble at fair roll-off
rates ( nominally 12 dB/octave).
Another
strong point on the Amstrad is the provision
of presets at the rear for normalising tape
input sensitivity and recording level output,
allowing the receiver to be used with pretty
well any make of tape machine. This receiver
uses DIN sockets exclusively for the sources
and tape recorder, while the other two models
use RCA ' phono' type sockets with DIN
socket duplication for tape. All models have
afront headphone jack socket. Although the
Amstrad isequipped with loudspeaker sockets
for the main front pair there is, in fact, a
second pair of sockets to which can be connected two rear loudspeakers for ' surround
sound' effects.
It is suggested in the instruction booklet
that extension loudspeakers for stereo listening in another room can be plugged into the
'surround sound' (' quadrosound') sockets;
but these loudspeakers will be driven only
when the main loudspeakers are connected.
The instruction booklet also stresses that 3- or
4-ohm loudspeakers must not be used under
any circumstances. The other two models
wilt accommodate 4- ohm loudspeakers and
give greater power into such a load.
The Amstrad also incorporates arecordi-ng
output from the auxiliary DIN socket for a
second recorder ( output level as estalAshed
by the preset), a ' quietness' button that introduces a fixed degree of attenuation and a
control labelled ' panorama'. With this control
almost fully clockwise there is maximum
stereo separation; as it is turned counter-

clockwise the separation diminishes, reducing
the stereo spread down to mono when the
control is fully counter- clockwise. A compromise between full stereo and mono is
sometimes better when listening via headphones. ( The scheme is similar to that
adopted by Alba in the UA900 amplifier, but
here the control will also increase the stereo
spread if required, sometimes desirable if the
two loudspeakers are close together, by antiphasing the left and right signals.) to p.151

Fig 2 FM stereo frequency/separation sweeps, upper
frequency response 1dBldiv vertically, lower separation 10 dBldiv. vertically. Sweep logarithmic 20 Hz43 kHz three divisions per frequency decade.
(a) Amdrad 5050, ( b) Toshiba SA-220L and (c) JVC
JR-S100.

Objective Conclusions
For those technically disposed our lab
results include anumber of other comparative
parameters. As a general assessment on
this objective basis, therefore, the JVC
exceeds the other two models on a number of
counts, and judged purely on its lab performance would rank the highest of the three.
If it wasn't for the limited loudspeaker-typeload power of the Amstrad this would come
out agood second; but we have seen that the
Toshiba, in spite of its relatively small resistive-laad power, might be capable of delivering
as much sound pressure level ( SPL) as the
Amstrad into certain difficult loudspeaker
loads. The greatest SPL is definitely attainable by the JVC at 17.9 V peak signal across
the complex load.

Other Facilities
For sheer features the Amstrad would be
judged high, for it has low and high filters and
other things which the other two receivers are
without. However, the Toshiba has a microphone preamplifier and fascia control allowing mixing, which could be useful to the tape
enthusiast. Both Japanese models have provision for two pairs of loudspeakers, while the
Amstrad has provision only for the one front
pair ( but see below).
In addition to the bass and treble tone controls, the Amstrad alone has a mid- frequency

Finish and Styling
A good deal of thought has obviously been
put into the Amstrad design, but most
people would have to agree that the two
Japanese models are of superior finish. The
Toshiba has the inevitable ' brushed aluminium' fascia and metal knobs and switches
and is enclosed in a well made cabinet. The
JVC has adark-finished metal enclosure with
a very attractive black and ' silver' fascia.
Slider controls for bass, treble and left and
right volume are grouped at the right-hand
side, and the left-hand side has the tuning
scales and two blue- backed meters. Pressswitches live below the scales and the tuning
is adjusted by the knurled edge of a wheel
between the two sections. The Toshiba's
tuning is aided by a flywheel, the cursor
spinning easily over the band, while the tuning
of the Amstrad and JVC have less effective
flywheel assistance.
The Amstrad has a predominantly black
moulded fascia, with black knobs and pressswitches set into a grey panel. It has long,
low, sleek ' Continental' styling and therefore
requires greater shelf length than either of
the other two. The surface of the enclosure
is nicely finished with a 'teak effect', but it is
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DO
THREE RECEIVERS LAB RESULTS
Parameter
AMPLIFIER SECTION
Power 8ohms 20 Hz-20 kHz
Dist. 3+3 W 8ohms
Dist. hf two-tone high 0/13
V peak across Zi.*
Adjacent sidebands
Difference frequency
As above but - 20 dB
Adjacent sidebands
Difference frequency
Freq. reponse - 3dB
Possibility of TID
Damping fact. 8ohms/4 V
40 Hz
10 kHz
Inputs ( sensit./Z)
Pickup
High-level
S/N CCIR-weighting
Pickup
High-level
Pickup overload threshold
Tape output
Tone control responses
Bass 100 Hz
Treble 10 kHz
Middle 1kHz
Filters - 3dB
Low
High
Loudness (- 30 dB v/c)
100 Hz
10 kHz
Deviation from RIAA

Stereo separation ( PU) 1kHz
FM SECTION
Sensit. 95 MHz CCIR-weighting
30 dB S/N ratio
50 dB S/N ratio
-1 dB limiting
Ultimate S/N ratio
Front-end performance
Third-order IM
Equivalent selectivity
Repeat spot suppression
Capture ratio
Selectivity
1400 kHz
±200 kHz
AM rejection 1mV input
Distortion(s) 100% mod. ( L/R)
2nd harmonic
3rd harmonic
4th harmonic
As above but L+R
2nd harmonic
3rd harmonic
4th harmonic
As above but L- R
2nd harmonic
3rd harmonic
4th harmonic
Mono 30%/100% modulation
2nd harmonic
3rd harmonic
4th harmonic
Pilot tone rejection
Modulation hum(s)
Stereo frequency response/
stereo separation
Meter saturation
Muting threshold
Typical price (12f% VAT)

Amstrad 5050

JVC JR-S100

Toshiba SA-220L

20+20 W
Fig. 2(a)

20+20 W
Fig. 2(c)

8+8 W (40 Hz-20 kHz)
Fig. 2(b)

11.3 V peak
0.1%
0.45%

17.9 V peak
0.14%
0.08%

11S V peak
0.1%
0.22%

0.07%
0.09%
15 Hz-23.5 kHz
nil

0.01%
0.015%
6Hz-50 kHz
slight

0.03%
0.03%
14 Hz-17 kHz
nil

33
19

33
28

6.2
18

3.3 mV/ ,, 17 k
78 mV/high

2.5 mV/50 k
200 mV/70 k

2.8 mV/50 k
245 mV/50 k

70.5 dB
69 dB
60 mV ( peak)
0-220 mV/0-50 k

70 dB
76 dB
113 mV ( peak)
150 mV/30 mV DIN

70 dB
83 dB
127 mV ( peak) all 1kHz
RCA phono' & DIN

±13 dB
-15 dB/+17 dB
±7 dB

±9 dB
±11 dB
not fitted

-11 dB/+12 dB
-9.5 dB/+11 dB
not fitted

70, 126 or 1431-tz
8, 5, 9.7 or 178 kHz

not fitted
not fitted

not fitted
not fitted

+9 dB
+5 dB
±0.5 dB 100 Hz/3 kHz;
-0.3 dB 100Hz;
+2 dB 4-14 kHz
62 dB

+8
+5
±1
-1

60 dB

+7 dB
+4.5 dB
±0.3 dB 100 Hz-15 kHz
-3.5 dB 40 Hz; - 2dB
20 kHz
50 dB

dB
dB
dB 20 Hz/20 kHz
dB 20 Hz

5µ,V(m)
16 µV(m); 170 µ.V(s)
(100 p.V(s) with blend)
6µV
66 dB(m); 64 dB(s)

1.6 µ.V(m)
13 µV(m); 150 µ.V(s)

2.2µV(m)
131zV(m); 70 µ.V(s)

55V
68 dB(m); 66 dB(s)

4µV
69 dB(m); 68 dB(s)

52 dB ( worst s/b)
42 dB
74 dB
4dB ( beats)

58 dB (ay.)
48 dB
>90 dB
<3 dB

68 dB (worst s/b)
54 dB
92 dB
3.5 dB

34 dB(ay.)
-4 dB(ay.)
55 dB

43 dB(ay.)
2dB(ay.)
66 dB

48 dB(ay.)
3dB(ay.)
60 dB

0.7%/1%
0.22°4/0.22%
0.04%/0.09%

0.5%10.5%
0.2%/0.2%
0'03%/0.03%

1.12%/1.12%
0.1 %/0.1
0.01/%0.025%

0.2 8%
0.06%
0.06%

0.56%
013%
0.03%

112%
0.09%
0.08%

0.3%
0.3%
0.03%

0.3%
0.2%
noise

0.28%
0.25%
0.25%

0.1 %/0.17%
noise/0.06%
noise/0.05%
-56 dB
-60 dB
Fig. 2(a)

0.16/%0.56%
0.03%/0.14%
noise/0.03%
-62 dB
-60 dB
Fig. 2(c)

0.18%/0.32%
0.08%/0.4%
0/04%/0.09%
-56 dB
-65 dB (all harmonics)
Fig. 2(b)

1mV
7µV
£85.90

120 µV
2.5 µ.V(s)
£149.00

no signal meter
7µV(s)
<£100

•15 and 16 kHz equal amplitude signals into 5.7-ohm complex load of 62 deg. phase-angle at 15 kHz.

apity that the back edges were not stained the
same colour rather than being left in plain,
untreated chipboard!

Subjective Assessment
In our judgement the JVC is the best looking
of the three. The Toshiba is that much more
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conventional and 'furniture- looking', and may
be preferred by some wives, if not by their
husbands. The Amstrad is not bad looking
by any means; but detailed exploration of its
nooks and crannies leaves one feeling a
trifle sad. Of course, price must be considered

and the Amstrad embodies a fair amount of
electronics per pound sterling. It is the least
costly of the three and sports the most
features.
The JVC is certainly more costly than either
of the others and the listening tests gave it the
highest ranking, which is not all that surprising considering that our lab results are
now giving objective parameters which have
greater correlation with listening experiences.
It was judged to have the least ' brittle' and
cleanest overall sound of the group; it also
had an acceptable bass response and tended
to retain the integrity of the low-level signals
such as ambience better than the others.
The Toshiba failed, relatively, in absolute
music attack and was judged to be weak on
percussion sounds and transients. It spite of
this it sounded ' smooth', though some
clipping distortion could be heard when driving hard into certain loudspeakers.
The Amstrad was preferred at higher SPLs
than at the ambience levels, where it was
assessed as somewhat ' muddy', and lacking
in absolute definition. It was liked for its
musical attack and reproduction of percussion sounds, but was less well marked in
the low bass and at extreme SPLs (though
here it performed better with some loudspeakers than others).
It must be remembered that we are looking
at modest receivers round the £100 mark, and
as we said at the outset it is surprising what
can now be acquired for this sort of figure.
All models work okay on FM and no trouble
at the South Devon test site was experienced
from overload or ' burbles'. While suitable for
normal conditions, none can be recommended
for serious DX-ing, though you will be able to
pick up distant stations with a good aerial
under favourable reception conditions at a
reasonable site.
All models also performed adequately on
AM when using their ferrite rod aerials on
regional stations. The Toshiba appeared to
be the most sensitive under these conditions
although it was easier to ' beam' the rod
aerials of the other two models onto the
required station. ( With the Toshiba you will
either have to turn the whole receiver or use
an external AM aerial.).
G.J.K.

Three Receivers A Comparative View
N continuation of our group reviews, we
II
ook this month at three receivers of medium
power located towards the
middle
of
the price spectrum. Two are of Scandinavian
origin and the third Japanese- namely, the
Dansk 2100, the B & O Beomaster 1900 and the
Sansui 331.
Comparing like with like (that is, the power
yield to clipping threshold into 8- ohm resistive loads over 20 Hz-20 kHz with both
channels driven simultaneously), the most
powerful of the group is the Beomaster 1900
at almost 25+25 W. With about 1.5 dB less
power the Dansk 2100 comes next at 18+18 W.
The Sansui 331 is the least powerful under
these conditions being about 3dB down from

(MMU
the Beomaster at almost 13+13 W ( but
10+10 W at 20 Hz). However, under realistic
loudspeaker driving conditions the power
differences are less significant, as can be
judged from the intermodulation distortion
spectrograms in fig. 6.
The RL load (defined above results table)
was employed for these measurements and
the parameter is the rms voltage of either
signal across the load referred to — 40 dB
(1%) maximum amplitude of any IM product.
As revealed by the test results, the Dansk
produced the greatest voltage in spite of
having less ' heating power' than the Beomaster while, as would be expected, the
Sansui produced the least voltage, but still not
all that much below the voltage of the Beomaster.
At slightly reduced drives all receivers gave
significantly reduced IM products, but this
method of testing once again exposes the
folly of assessing the sound pressure
producing capabilities of amplifiers in terms
of average power consumed by resistive
loads. There is often very little correlation
between the two.
It will be appreciated that the ZL load used
is engineered for a fairly large phase angle
corresponding to a moderate modulus of
impedance (i.e., 62* and 5.7 ohms) at the test
frequencies. While few loudspeakers are
likely to represent such a cruel load, the
test has comparative merit, revealing in the
main how the protection circuits behave on
fairly heavy out-of- phase load current.
In other words, in spite of the differences in
the average powers of the receivers, there are
unlikely to be corresponding differences in
sound pressure level to clipping threshold
with the receivers driving a given pair of
loudspeakers because the sensitivity of a
loudspeaker refers to the voltage across it
required to produce a given sound pressure
level.
None of the receivers exhibited increasing
distortion with reducing output voltage, and
with 500 mV only of each signal across ZL the
maximum amplitude IM product was typically
no greater than — 60 dB (0.1%). Distortion at
the upper- middle of the dynamic range was
assessed in terms of distortion factor at
10+10 W across RL at frequencies of 20 Hz,
1kHz and 20 kHz. The test signal was applied
to a high-level input at an amplitude 20 dB
above the established sensitivity and the
10+10 W output was obtained by suitably
retarding the volume control.
The Beomaster came out best overall on
this test, but the least distortion at 1kHz was
produced by the Sansui. Both the Dansk and
the Sansui had comparatively high levels of
20 kHz distortion factor, the Beomaster being
best at a mere 01%. The test results show
that the low-frequency power of the Sansui
was limited to 40 Hz; at 20 Hz this receiver was
just clipping the signal at 10+10 W ( i.e., at
8.94+8.94 V across 8- ohm loads).
The Sansui had by far the best magnetic
pickup overload characteristic, corresponding
approximately to 38 dB. The Dansk was poor
at around 22 dB and the Beomaster not much

SANSUI 331

B & O BEOMASTER 1900

DANSK 2100
better at 24 dB. On the other hand, the best
pickup S/N ratio (CCIR weighted) was given
by the Beomaster„ but possibly because this
had the lowest pickup input sensitivity of the
group.
None of the receivers had an unnecessarily
extended upper-frequency roll-off point. The
Beomaster had the widest response and
hence the smallest rise-time; the Dansk the
most limited response and hence the largest
rise-time. At around 50 kHz and 71..isec risetime the Sansui was the nearest approach to
my ideal, but even this was a trifle toe fast.
35 kHz and 10 ,esec would, Ifeel, be better.
The rise-times and settling-times are depicted
by fig. 5oscillograms.
It is noteworthy that more overshoot across
RL//1 ,
tx.F is produced by those receivers of the
smallest rise-time across RL . We have
brought this out before, but this is the first
opportunity we have had to show the effect
comparatively.
The output transistors of the Dansk were
less fast than those of the other two receivers,
which is probably one reason why the
designer decided to curtail the upperfrequency small- signal frequency response.
The low-frequency damping factor of the
Sansui was rather poor at 11 ( ref. 8ohms).
The Beomaster was the highest at 66 and the
Dansk perfectly acceptable at 35.
The

relatively low damping of the Sansui is probably associated with the low-frequency power
limitation.
Tone control and loudness responses, the
latter at — 30 dB setting of the volume control,
are given by the fig. 3 sweep oscillograms,
and one point which should be noted here is
that the loudness of the Dansk cannot be
switched off. Thus the volume control of this
receiver always depresses the middle of the
spectrum more than the bass and treble ends
as the control is turned down, which is apity.
With the other two receivers the loudness
effect can be defeated if required so that the
volume control then works without introducing frequency response anomalies. It should
also be noted that the Beomaster loudness
switch effectively boosts the bass end only of
the response—not the treble end as the
Sansui—but this is no particular hardship
since hi-fi users will operate the receiver
with the loudness switched off, anyway! The
Dansk and Sansui have similar tone control
characteristics, while the controls of the Beomaster allow for greater bass and treble lift.
The sweep oscillograms in fig. 4 show the
departure from RIAA e 1dB/div. (
top) and
stereo separation at 10 dBfcliv. (
bottom). The
average response deviation is within * 1dB,
which is tolerable, while the stereo separation is also adequate.
The somewhat
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DANSK 2100

la

2a

3a

2b

3b

lc

2c

3c

Fig 1 Stereo distortion 100% modulation at 1kHz,
7.6 W output, also showing pilot tone rejection ratio
and resulting IM products.
Fig 2 FM stereo frequency response (top) and stereo
separation below, showing pilot tone rejector notch
(where applicable). Scale 10 dBidiv. and 3divisions
per frequency decade (logarithmic sweep 20 Hz43 kHz).
Fig 3 Tone control and loudness at - 30 dB
responses. Scale Hz x10 and 5dB/div.
Fig 4 Departure from R1AA at 1dBidiv ( top). Stereo
separation (PU) at 10 dB/div. from top response.
Sweep Hz x10 (20 Hz-20 kHz).
Fig 5 Rise-time (
AL) top and settling-time ( 1tiFlIFIL)
bottom. Sweep 10 egsec.Idiv.
Fig 6 1114 distortion from driving signals at f1
15 kHz and f2=16 kHz into ZL. Parameter is amplitude
of either driving signal ref. 1% max. 1M product (see
results table). Scale 10 dB/5 kHz/div.
(a) Dansk 2100
(b) Sansui 331
(c) B & O Beomaster 1900

small amount of overshoot. More critical
damping of this filter would thus seem to be
warranted.
While the Beomaster tunes only the vhf FM
Band II over 87.5-108 MHz, the Dansk and
Sansui are equipped also with AM bands.
The Sansui tunes the MW band, while the
Dansk has MW and LW bands. For the best
results an external AM aerial is required with
the Dansk. The Sansui also has terminals for
an external AM aerial and earth, but will
usually respond to the ' local' MW stations
from an internal ferrite rod aerial provided the
receiver can be turned for the best S/N and
S/interference ratios—which is not always
feasible when the receiver is linked to ancilNary equipment and positioned tightly on the
'hi-fi shelf'.
All the receivers, of course, require an FM
aerial to suit the prevailing signal conditions
and reception requirements. The Dansk has
an input only for 240-300 ohms balanced twin

feeder, while the Sansui and Beomaster have
inputs for both balanced twin and 75 ohms
coaxial feeder. Hence all tests on the Dansk
were performed via a low- loss balun transformer feeding from a 75-ohm unbalanced
signal source.
The receiver with the best FM sensitivity
and the highest ultimate stereo S/N ratio
(CCIR-weighted) was the Beomaster. Full
details for the technically minded are given in
the test results table. The Dansk fared less
well in these respects than the other two
receivers, but the requirement of a balun
transformer for aerial matching must obviously figure in the equation.
Nevertheless, in spite of the lowest least
usable IHF sensitivity the Dansk was capable
of satisfactory operation on local as well as
some fringe stereo stations. The background
noise, however, was marginally higher on this
receiver than on the Sansui or Beomaster
when responding to relatively weak stereo

SANSUI 331

1b

B & O BED MASTER 1900

greater low-frequency deviation
of the
Beomaster is related to an inbuilt high-pass
filter which appears to be responsible for a
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5a

6a

4b

5b

6b

4e

5c

6c

signals. All receivers arrived at — 1dB
limiting on low-level aerial signal, but here
again. the Beomaster came out best.
Most of the other FM parameters, too, were
better on the Beomaster than the other two
models, but some of these would be of only
marginal value to the user in a ' normal'
reception area interested mainly in receiving
signals from service area transmitters. For
more difficult locations, however, the greater
and less asymmetrical overall selectivity of
the Beomaster might be useful. The AM
rejection ratio of the Beomaster at 60 dB is a
very good value, which is also reflected as a
desirably small capture ratio. This receiver
also has the best front-end selectivity of the
group. Nevertheless, the method and ease of
tuning should be taken into account when
considering the suitability of any receiver for
DXing ( long-distance reception)—see later.
A number of measurements were made to
assess the audio performance of the FM

section of each receiver, and three aspects of
this are revealed in the fig. 2 series of sweep
oscillograms. The sweep is from 20 Hz to
431diz and the upper curve is that of stereo
frequency response ref. 50itsec pre-emphasis
(modulation depth approaching 100% at
15 kHz). In theory the response should be
'flat' from about 30 Hz to 15 kHz and thereafter
falling swiftly into a 19 kHz pilot tone notch.
This requirement was almost fully met by the
Beomaster. The inbuilt high-pass filter is
again exposed on this sweep (
i.e., the fast
roll-off at the low-frequency end). There is a
mild rise in response just before the 19 kHz
notch, which takes the response down to
about — 35 dB, which is good.
While the other two receivers exhibit an
extended low-frequency response, neither is
very good with respect to pilot tone rejection;
in fact, the Sansui is singularly poor in this
respect, the response being only about 15 dB
down at 43 kHz! The Sansui designers should

take steps to improve this parameter. The
Dansk is better, but even on this model the
effective rejection at 19 kHz is not much more
than 12 dB, which is poor.
The lower curve of each sweep defines the
stereo separation. At nominally 20 dB, the
Dansk is poor. The other two are satisfactory,
with the mid-spectrum separation approaching 50 dB and the upper-frequency separation
not being less than 20 dB (30 dB on the
Beomaster).
Further appraisal is given by the fig. 1
series of spectrograms. The driving signal is
1kHz providing 100% stereo modulation (
i.e.,
90% signal and 10% pilot tone plus small
subcarrier residual). The spectrograms thus
provide a total harmonic distortion analysis
up to 20 kHz (2kHz/div.) and also (very
important) show the amplitude of the pilot
tone emanating from the loudspeaker.
The Beomaster with its excellent pilot tone
rejection ratio keeps the pilot tone to 60 dB
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MEASURED PARAMETER
FM SECTION
Least usable IHF sensitivity'
Limiting - 1dB
50 dB S/N ratio
Ultimate S/N ratio
Front-end 3rd order intermodulation
Capture ratio IHF
Repeat spot suppression
Front-end selectivity ('figure of merit'
Overall selectivity IHF'
AM rejection ratio'
Stereo frequency response/separation.
Stereo distortion 100% modulation' (RI)
Mono distortion 1000% modulation ( RL)
Stereo distortion L+R channel (
RL)
Ditto L-R channel (RL)
Stereo switching level ( muting level)
AMPLIFIER SECTION
Power over 20 Hz-20 kHz to clipping (
RL)
Damping factor 40 Hz and 2W (RI)
Frequency response (- 3dB)
Rise-time/settling-time'
Slewing-rate ( RL)
Inputs (sensit./Z/(S/N))'
low-level ( PU)
high-level
PU overload threshold at 1kHz ( rmsV)
Tape recording output
Dist. factor 10+10 W R1, (20 Hz/1 kHz/20 kHz)
Intermodulation distortion (IL)
Approx. price (
excluding VAT)
Test conditions. 240 V 50 Hz mains input. FM
aerial input corresponds to pd across matched
75 ohms. All S/N and disturbance ratios measured
with CCIR weighting. For FM measurements volume
control set on 100% modulation for 7.6 W Into RI .
Loads employed: RL = 8ohms resistance, ZL = 5.7
ohms and 82° phase angle at 15 kHz and RL/1 MF for
transient tests.
Notes: (
1) Worst over band. (2) Ref 10 mV input.
(3) 1mV input and 100% FM and 30% AM. (
4) Both
sweeps ref. 50 msec pre-emphasis (
100% modulation
occurring at 15 kHz). Also showing 19 kHz pilot tone
rejection. (5) Also showing 19 kHz pilot tone
residual. (8) Rise-time measured across RLand
settling-time across RL in parallel with 1 F. (7) Ref.
the power measured.

below the driving signal, which is excellent,
while the Sansui with its poor rejection shows
the pilot tone amere 35 dB below the driving
signal. The Dansk is alittle better at - 39 dB.
When there is alarge amplitude pilot tone,
intermodulation products are generated due
to the interaction of the tone and the audio
signal. These are the components at the
right-hand side of the spectrograms. It has
been proved recently by objective/subjective
tests that receivers exhibiting multiple IM
products owing to scanty pilot tone rejection
are less likely to audition as favourably as
counterparts with larger rejection and hence
fewer and lower amplitude IM products. Thus
both Dansk and Sansui should endeavour to
enhance this area of their designs.
So far as harmonic distortion alone is
concerned, the Sansui came out top with the
Beomaster a close second. The Dansk
exhibited second harmonic distortion of
-35 dB (almost 1.8%), which is not too good.
Distortion in various other modes ( i.e., mono,
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DANSK 2100

SANSUI 331

BANG & OLUFSEN
BEOMASTER 1900

4pV
6e‘V
15 eV(m); 150 mV(s)
57 dB(m)/150 MV; 54 dB(s)/500 0/
63 dB
<3 dB
82 dB
32 dB
+400 kHz 39 dB; - 400 kHz 66 dB
+200 kHz - 60 dB; - 200 kHz 12 dB
58 dB
Fig. 2(a)
Fig. 1(a)
1.78% 2nd; 1% 3rd

2.5 0/
2.75 etV
6pV(m); 85 pV(s)

1.5 MV
1.5:IV
5pV(m); 55 pV(s)

70 dB(m)/200 pV; 56 dB(s)/800 MV
60 dB
2dB
72 dB
30 dB

67 dB(m)/75 JAI; 65.5 dB(s)/750 MV
66 dB
<2 dB
85 dB
56 dB
+400 kHz 62 dB; - 400 kHz 62 dB
+200 kHz OdB; - 200 kHz 10 dB
60 dB
Fig. 2(c)
Fig. 1(c)
042% 2nd; e3% 3rd
(1.3% 2nd; 0.2% 3rd
0.18% 2nd; 0.58% 3rd
1.5 MV ( no muting)

2.5% 2nd; 1.25% 3rd; 0.7% 4th
0.8% 2nd; 1.78% 3rd
5.5 eV ( no muting)
18+18 W
35
13 Hz-22.6 kHz
Fig. 5(a)
2.9 V/psec
2.2 mV/47 k/69 dB
200 mV/470 k/84 dB
26 mV
per DIN
0.18%/0.08%/0.6%
Fig. 6(a). 7V each signal

£185.00

+400 kHz 46 dB; - 400 kHz 60 dB
+200 kHz 2dB; -200 kHz 6dB
50 dB
Fig. 2(b)
Fig. 1(b)
0.25%
0.22%
0.08%
7.5 MV

2nd and 3rd
2nd; 0.2% 3rd
2nd; 0.2% 3rd
( no muting)

12.5+12.5 W (limited at 40 Hz)
11
18 Hz-49 kHz
Fig. 5(b)
3.8 V/psec

24.5+24.5 W
68
18 Hz-67.4 kHz
Fig. 5(c)
3.13 V/psec

2mV/50 k/87 dB
110 mV/50 k/82 dB
154 mV
150 mV ( nominal); (30 mV DIN)
clipping threshold/(1.085%*..%
Fig. 8(b). 541 V each signal
£120.00

3.2 mV/47 k/72 dB
240 mV/470 k/78 dB
50 mV
100 mV/100 knominal ( DIN)
0.28%/0.14%/01%
Fig. 6(c). 6V each signal
£210.00

stereo L-FR and L- R) is also analysed in the
test results.
All three receivers were operated for
several weeks in the listening room on FM
radio, disc and tape sources with various
loudspeakers. All were capable of producing
96 dBA of sound pressure on music peaks in
a room of some 62 m3 containing 'average'
furnishings and driving loudspeakers of
moderate efficiency. Notoriously inefficient
loudspeakers, however, tended to push the
receivers to the point of clipping when driven
hard.
The advantage of the good FM sensitivity
and stereo S/N ratio of the Beomaster was
detected on weak stereo signals from distant
stations, but the background noise level was
not obtrusive with the other two models when
responding normally to ' service area' transmitters.
For ease of manual FM tuning the Sansui
was favoured. This adopts the conventional,
flywheel assisted tuning mechanism and
clearly printed and illuminated scales. The
scale length of the Dansk is about an inch
shorter than that of the Sansui and the tuning
mechanism is less free. While the Sansui
employs a mechanical capacitor gang, the
Beomaster and Dansk use varicap tuning
which lends itself to press- button station
selection. Thus the Dansk has five buttons
for station selection in addition to a button
which brings in FM manual and buttons for
selecting the MW and LW bands. The
pretuning controls for the FM buttons are
located beneath a rather primitive sliding
cover at the left-hand side of the fascia.

The Sansui has no press- button station
selection and an ordinary rotary switch
selects FM or AM. The Beomaster is in a
class of its own in these respects. As already
noted, it has no AM bands. For FM, though,
it has five 'touch sensors', four for pre-tuned
programme selection and the fifth bringing in
the manual tuning.
At this juncture the styling of the Beomaster
must be compared with that of the Dansk and
Sansui. It will be seen from the photographs
that the Sansui represents a fairly typical
receiver of Japanese origin, including adarkbacked tuning scale, ' brushed aluminium'
fascia, well made wooden enclosure and RCA
'phono' type sockets for signal sources with
DIN socket duplication for connecting atape
machine. It is ahandsome receiver, accurately
finished and solid to the feel, with terminals
for loudspeakers and aerials. The Dansk
reflects more the Continental look, being
shrouded in total black, with black knobs and
buttons and DIN sockets all round. The
Beomaster is also designed round the German
DIN scheme of things and hence employs
sockets of this kind, but it is entirely different
from the other two models.
It is of a wafer-like construction—thin and
long and not too wide. A sleek, ' brushed
aluminium' top plate, which closes slowly by
itself when started, normally covers the
primary controls at the top of the receiver.
The rear of the receiver is louvred black metal
and this for mspart of the heat-sink area. After
preconditioning, the temperature of the
accessible parts of the heat- sink metal work
was little more than 20°C above ambience
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which is acceptable. The main controls and
switches beneath the top cover include bass,
treble and balance sliders, preset volume
control switch having high, medium and low
positions, FM stereo and loudness on/off
switches, main tuning scale and sunken
control knob whose surface is flush with the
top of the fascia, four small scales and
controls for presetting the stations, and the
mains on/off switch.
The DIN sockets for connecting disc and
tape programme sources and loudspeakers
are placed underneath the receiver at an
angle convenient for plug insertion.
After switching on, pretuning the stations
and setting the main controls as required, the
top cover can be closed and the receiver
operated by its ' touch sensors'. At the front
of the top panel are two strips of dark- coloured
material separated by ' brushed aluminium'
upon which are printed the various ' touch
sensor' functions and bass, treble, balance,
volume up/down and FM stereo indications.
The upper dark strip passes light from the
illuminated indicators below, while the lower
strip has rectangular indentations moulded
into it. These are the ' touch sensors' which
correspond to the functions printed on the
adjacent aluminium strip.
They are totally electronic in operation and
work by an imbalance of capacitance in an
otherwise capacitively balanced transistor
control circuit when a finger is brought into
contact with an indentation. The control
works in conjunction with an oscillator. Under
normal conditions the oscillatory circuit is
balanced, but when a finger makes contact
with a sensor indentation the oscillatory
balance is destroyed and the transistor
switches on. This in turn triggers an IC
matrix which then selects that particular
function while simultaneously lighting the
appropriate indicator just above the indentation.
There are seven such selector ' sensors' for
the four preset FM programmes, for bringing
in the manual tuning and for phono and tape
sources. Two more sensors give acontrol of
volume, one taking the gain up in steps and
the other taking the gain down in steps over a
range of zero to the maximum as established
by the design and power of the amplifier.
Decreasing or increasing gain which occurs
as long as afinger is held in contact with the
appropriate indentation is indicated by an
arrow head of red light of shifting intensity.
There are two arrow heads pointing towards
each other, so the intensity shifts from left to
right as the volume is going up and from right
to left as it is going down.
The sensor functions here are the same as
described, but the control is more complicated. It works in conjunction with a binary
counter which has fifteen steps. The step at
which the count commences is established
by the setting of the preset volume control
switch beneath the top cover. This, of course,
sets the volume level which will occur when
the receiver is first switched on and before the
volume sensors have been touched. The
counting progressively increases the intensity

of a small lamp around which are grouped
four photosensitive resistors. Thus, as the

is capable of receiving). In general, however,
the four primary stations would be pretuned
and selected by the ' sensors'.

brightness increases the resistance of the
photosensitive resistors falls, and these are
arranged in a potential divider circuit so that
when the lamp is fully illuminated the condition of minimum gain obtains. The converse, of course, happens when the sensor
for ' volume up' is touched, the count then
causing the lamp intensity to fall in the binary
steps.

In view of the mode of volume control,
muting fet, etc. attention was directed to the
distortion aspects of the receiver with
relatively high levels of source signals. The
distortion remained acceptably low with
signal levels of at least 20 dB above the rated
sensitivities, though there was marginally
more third harmonic than possibly generated
by receivers using conventional controls. A
greater overload margin for magnetic pickup
might be an advantage, but with the margin
already provided it is unlikely that an overload
condition would occur from atypical magnetic
cartridge.
There is no doubt that the 1900 is a very
interesting receiver, and for the electronics it
embodies it is reasonably priced.
The
avoidance of potentiometers and switches of
the mechanical variety eliminates one possible
source of long-term aberration ( electronics
are generally considered to be more reliable
than mechanics in the long-term).
The
electronic control also lends itself to remote
control, which is probably the next ace that
B & 0 have up their sleeves!
A final thought: if you have a cat or kitten
roaming the house don't be surprised if you
get a sudden change of programme or if the
receiver goes into standby. It requires only
the smallest change in ' sensor' capacitance
to precipitate a switching action!
There we have the three of this month's
group. If you want an unusual and exciting
receiver the Beomaster will probably be your
choice.
If you are more conventionallyminded the Sansui takes some beating at the
price. It is a good receiver and works well.
The Dansk is similar and has the advantage
of aLW band; but there are some aspects of it
which are outweighed by the other two
models; it is also physically larger than the
Sansui and appears to lack the mechanical
robustness of similarly- priced Oriental creations. Nevertheless, it performed in the
listening room without default and may be
liked by some for its all- black presentation. It
can seemingly sometimes be obtained for
less than the recommended retail price from
various sources, including some photographic stores.•
G.J.K.

Another sensor puts the receiver into a
standby condition by activating a relay. This
condition occurs automatically each time the
receiver is switched on, and it is indicated by
the glowing of a small red light at the righthand side of the indicator strip. To programme the receiver subsequently it is only
necessary to touch the required source
sensor and then to set the volume as required.
A field-effect transistor muting circuit is built
into the design so that clicks and plops are
avoided when source changing or programme
selecting.
As already noted, it is necessary to raise the
cover to adjust the tone and balance controls,
but the settings of these are revealed by
illuminated scales on the indicator strip, as
also are FM stereo mode and optimum tuning,
the latter shown by two adjacent wedgedshaped areas of illumination, the optimum
tuning point obtaining when the light intensities of the two areas are equal.
The receiver worked extremely well in
practice, but one or two points which could
possibly be improved were noted. It would
have been better if the mains on/off switch
was accessible on the front edge of the
receiver, perhaps alongside the remote
loudspeaker switch, to avoid having to raise
the top cover each time for switching on or
off; a greater number of binary steps for the
volume control action, particularly at the
higher gain levels, would be desirable ( it is
understood that asuitable IC for this is being
sought); greater clearance beneath the
receiver for the DIN- plug-terminated cables
would also be an advantage; and for full
exploitation of the excellent FM parameters a
less cramped main tuning scale would not be
amiss (the effective length of the scale fitted
is about 3in. which makes it difficult to locate
and identify the many stations thatthe receiver

TAPE RECORDERS
W

ITH so much interest devoted to the
compact cassette medium, one might
be forgiven for thinking that other forms of
tape recording had assumed secondary importance among hi-fi enthusiasts.
The
frequently heralded ' miracles' of technology,
that have progressively advanced the cassette
deck from the quality level of the dictating
machine to an integral part of many hi-fi
systems, have obscured the slow but steady
advances made on the open reel front. These
comprise improvements in distortion and
noise levels resulting from new tape formu-

lations, as well as numerous benefits accruing
from the generally rising standards of engineering and electronic circuitry.
Two reel-to-reel machines from different
Japanese manufacturers are reviewed here—
the Teac 3300S and the Akai GX630DB. They
are, however, by no means direct competitors,
for they offer an interesting contrast in terms
of facilities provided and possible application.
The 630DB is Akai's current top of the line
model, and judged on the basis of features
provided it would appear to be domestically
orientated. Two speeds are provided, 19 cm
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and 9.5 cm/sec, and quarter-track work ng is
employed for maximum tape economy. In
general, professionals use 38 or 76 cm/sec
speeds and 4-track working on 12.5 mm tape
widths, this representing a basic standard
which the Teac 3300S is in fact designed to
meet. But how important are these differences? Clearly the 4-track machine running
at its optimum 38 cm/sec speed consumes
four times as much tape as the other model
running at its top 19 cm/sec speed, the latter
capable of recording two stereo programmes
on the same reel.

1

Teac A3300S2T
This machine is based on a very tough
transport that has seen service in anumber of
previous models, and will no doubt continue
for some time to come. This strong family
characteristic is in marked contrast with the
diverse tape deck ranges of other manufacturers, and also includes the use of the
same permalloy heads and electronics for a
number of machines.
A classic three- motor, three- head design,
the transport modes are engaged via amicroswitch touch- button array which energises the
operating solenoids. ( A remote control unit is
also available, with 5 metres of cable and
providing the same facilities.)
A heavy duty, fan cooled hysteresis
synchronous motor, capable of running at
two speeds by electrical pole switching,
drives the large capstan flywheel via a rubber
belt. Two further induction motors individually
power the reel tables, providing tape tensioning and fast wind torque. The deck runs fairly
quiet, the main noise coming from the motor
tan, which was found to be slightly obtrusive
at the higher running speed when the deck
was used in a quiet domestic location. At
19 cm/sec, the effect of the fan was inaudible,
but a 100 Hz capstan motor hum obtruded at
fairly low volume levels instead. Despite these
problems the deck is far quieter than some,
although it is only fair to say that the Akai
proved outstandingly good in this respect.
Established but sophisticated techniques
are employed in the design, momentary high
spool torque for rapid start up, together with
spring loaded back- and dual-tension settings
for large and small reel sizes. The head
block is open with no pressure pads, and
hence tape threading is very rapid, unimpeded
by slots or traps for the odd tape loop.
The deck is relatively compact considering
the 250 mm reel size capacity. The manufacturers state that it may be used horizontally
or vertically, but point out that cooler running
is obtained in the latter position due to
improved ventilation. It also takes up far less
shelf depth when operated vertically.
All the usual facilities are incorporated,
including a four digit uncalibrated tape
position counter, 5mm jack sockets for
microphone input and stereo headphones
output, plus separate mixing, with left and
right concentric knobs for mike and line
record level. A further control is responsible
for varying the output level, the nominal 0dB
line level at 0-77 V being obtained at about
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three quarters rotation. Two settings for bias
and record equalisation are provided, which
permits both low noise and the more recent
high output, low noise tapes to be used. The
instantaneous off-tape monitoring allows the
relevant settings to be quickly optimised on a
trial run, by comparing source and off-tape
signals. In addition, each record channel may
be engaged separately for special use.
When this review was virtually complete,
we learnt by chance that this machine had
been replaced by a new model designated
A3300SX. Upon investigation, we found that
few changes were in fact involved. The ' X'
model carries slight modifications to meet the
latest BS safety regulations; the model here
reviewed was released before these came
into force afew months ago and hence did not
include them. Slight styling alterations have
also been made to the fascia and level meters,
and a manual cue has even been added, in
addition to the existing solenoid operated
'pause'. The monitor facility now operates
separately allowing, for example, replay
monitoring of one channel during record
monitoring of the other. Sound with sound
and sound on sound operation is thus
possible. Aside from these details, the
mechanics, heads and electronics of the
two models were found to be essentially
identical, and hence the measured performance exhibits no significant differences. In
fact, due to the strong family characteristic
previously mentioned, the basic parameters
of wow and flutter, signal-to-noise ratio,
distortion and amplitude/frequency response
should be similar (with due allowance for
operating speed and track width) for the whole
range, which includes the A2340SX, A2300S,
A3340 and A3300SX.
Both the engineering and the electronics of
the A3300S were examined, and the interior

was found to be suprisingly open in layout,
with all mechanical components substantially
made, and obviously capable of arduous
service. This is a considerable improvement
over the flimsier domestic decks in the
cheaper price ranges. The electronics are
quite simple and are based on the usual
two-transistor feedback stage. No integrated
circuits are employed and the record preemphasis peaking is based on an inductor—
a common Japanese practice. While some
designs employ comparatively complex
circuitry for the logic interlocks in the solenoid
controlled mechanism, Teac have also
managed to simplify this section, the arrangement consisting mainly of diodes and
relays, though the resulting penalty is the
need to engage ' stop' before transferring
functions.
A final note concerns the meters, which are
a trifle small and cover the range — 20 to
+3 VU. Modern tapes are capable of accepting up to + 10 dB and even more before 3%
third harmonic distortion is reached. Taking
into account the poor peak registering ability
of VU meters (on average 6-8 dB below true
peaks), the scale should ideally extend to
+6 dB. On the ' X' version, the meters'
dynamic range does in fact reach + 6, although
the calibrations cease at + 3.
Performance and operation
As with most solenoid operated machines
with the exception of the largest professional
types, a loud ' clunk' is produced when the
various transport modes are engaged. The
manual cue provided on the ' X' version is
a worthwhile addition; when recording
'live', the machine may be set in motion
silently, thus reducing the possibility of
disturbance.
Used for avariety of purposes, from master
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recording to the replay of studio tapes, the
Teac proved to be utterly reliable and predictable.
Wow and flutter was virtually
inaudible at both tape speeds; signal-tonoise ratios and distortion were close to the
limits set by the tape itself, and operationally
the machine was easy to handle. However,
Teac's NAB hub centres proved clumsy, and
Revox or Akai hubs were found to be far
better and gave no reel slop. The deck
proved invaluable for a recent series of
comparative test sessions and withstood
many hours of repeated play/rewind cycles
without any performance change. Teac have
taken care to ensure that the DIN record/
replay facilities are compatible with other DIN
specified equipment, and during lab testing
all the quoted specifications were met and
generally bettered, with the exception of
crosstalk. This was typically — 45 dB over the
major bandwidth 100 Hz to 10 kHz, although
this is in any case quite satisfactory.
Distortion at normal maximum operating
levels was less than 1% and typically fell to
0.2% on average modulation. At the high
operating speed the wow and flutter was
excellent at 0.04%, although it measured
poorer than expected on the lower speed,
where it gave 01 %. Nevertheless, since these
are effectively worst case record/replay DIN
peak- weighted figures, even the slower speed
Teac A3300S
0 dB— Dolby level 185 n wb/m
Parameter
Wow and flutter:
38 cm/sec
19 cm/sec
(Record/replay cycle,
DIN pk. wtd.)
Maximum record level
for 3% third harmonic distortion
Third harmonic at
+6 dB
1 kHz at 0 dB
Compression at 0dB,
38 cm/sec
19 cm/sec
Record/replay noise at
normal control settings ( CCIR AV.)
Typical dynamic range
from CCIR noise to
3% max third harmonic
Replay response accuracy 19 cm/sec
Record/replay response
at - 16 dB
19 cm/sec
38 cm/sec

Azimuth
Speed accuracy
Line input sensitivity
Line amplifier output
clipping point
Mic. sensitivity
Mic.
sensitivity
clip
point
DIN input compatibility
Crosstalk
Erasure
Fast wind
Typical price

Test result
0.04% typical
0.1%
(250 and 174 mm reels.)

+10 dB ( both speeds)
0.8%
0.2%

measurement is acceptable.
The weighted dynamic range works out at
64 dB which compares well with a good
Dolby- equipped cassette deck or astereo FM
broadcast. The greatly increased headroom
at higher frequencies compared with cassette
is unmistakeable, and the effective dynamic
range for cassette is in practice worse than
figures suggest, due to the compression and
distortion of the higher frequencies.
The replay frequency response was found
to conform pretty closely to the NAB standard,
while the overall record/replay response met
±2 dB limits down to 35 Hz at 38 cm/sec and 40
Hz at19 cm/sec. Some peaking at the upper end
of the spectrum was noted with PEM388 tape
(and similar tapes such as Maxell UD),and the
response could well be flatter with a degree
of optimisation in the form of bias and peaking
equalisation for a specific chosen tape.

Akai 630DB
With the high speed 400D model now
discontinued, this deck is the most costly of
Akai's current range of reel-to-reel machines.
Further reinforcing its domestic orientation,
the ' B' suffix designates the incorporation of
Dolby ' B' processing, and this is provided in
full record/replay monitor form. In common
with the Teac machine, a remote control unit
may be obtained which, if used in conjunction
with a time switch, enables unattended
preprogrammed recordings to be made.
The two crystal ferrite heads employed in
the 630DB are of Akai's own manufacture,
with the pole faces embedded in a glass
matrix to prevent chipping. The separate
replay head is almost totally enclosed in a
heavy mu- metal hum shield.
The mechanics comprise two eddy current
reel motors for fast wind and tape tensioning,
and a third servo- controlled direct drive

capstan motor. Full logic interlocking with
the necessary delay circuitry is incorporated
and this, together with the solenoid- actuated
transport keys, permits the operation of any
control button in any sequence. Further
points of merit include adamped feed tension
guide working in conjunction with aprecision
fly wheel, loaded anti-flutter roller, and an
open tape path free of pressure pads or flaps.
The large pinch wheel thus engages with the
oxide surface of the tape in accordance with
professional practice.
While horizontal mounting may be employed, as with the Teac, this machine is
undoubtedly easier to position and use
vertically. All the usual facilities are provided
including a selector for normal and the more
recent ' Super' tapes.
Each channel may be recorded independently although monitoring is in stereo,
and two tape tension settings are provided
for different reel sizes. Separate concentric
rotary controls allow mixing of microphone
and line inputs, while a switch on the rear
panel engages a multiplex filter for use when
the deck is run in the Dolby mode with a
stereo tuner that has poor output filtering.
Output level control is also available, but
fortunately is not linked to the level meters,
which have a constant calibration for both
record and replay programme. These meters
are quite large and well illuminated, carry the
conventional — 20 to + 3VU scale and have a
zero- setting adjustment. They are not peak
reading and, as with all such meters, must be
used with discretion. This is of particular
relevance in view of the tight clipping margin
for the 630DB's output amplifier, for at
approximately the 3% tape distortion level,
saturation point is reached. While momentary
episodes of tape compression and distortion
on peaks are not very disturbing, amplifier

negligible below 20 kHz
negligible below 12 kHz
38 cm/sec - 54 dB
19 cm/sec - 55 dB

64 dB both speeds
+1.5 dB, NAB, 40 Hz15 kHz

±2.0 dB 40 Hz-20 kHz
±2.0 dB 35 Hz-20 kHz
see graphs
Could be improved by
equalisation and bias
optimisation for a
selected tape
Satisfactory
Better than 0.3%
100 mV
+18 dB
0.3 mV
55 mV ( attenuated)
Good
- 45 dB typical
70 dB
2 min 20 sec for 1800'
7in reel
£500 inc. VAT
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clipping is immediately noticeable. However,
thefact that the Akai is domestically orientated
and is provided with Dolby B makes the
problem less acute.
Most users will take advantage of the 10 dB
or so of weighted noise reduction to lower the
record level afew dB, and hence reduce peak
distortion. If used as instructed by the
manufacturer, i.e., not allowing programme
maximum levels to drive the meters past 0VU,
it is most unlikely that the machine will ever
enter overload. This contrasts with the higherspeed Teac, where with predictable programme and high output tape, it would be
permissible to peak at over + 3VU indicated,
or up to + 10 dB true peak.
Older, heavily recorded tapes may playback
with increased distortion when using the
630DB, and although Akai have known about
this for some time now, the output clipping
inadequacy has not yet been eradicated.*
In use, the controls proved to be intelligently positioned and calibrated, the tape
handling was secure and positive, and the
transport particularly silent in operation. One
minor point of annoyance concerned the
pause lever, which ideally should have been
silent, but in the 630DB engaged a solenoid
with a loud clunk. No problems were experienced over atrial period of some months, and
the limited headroom on the replay amplifier
was not in practice noticed. The machine was
used both with and without Dolby, and
proved effective in both modes. The signal-tonoise ratio was still adequate at the higher
speed, while engaging Dolby resulted in the
expected improvement and enabled the lower
sreed to meet asatisfactory standard.
Due to excellent tape/head contact and low
dropout, channel stability was of ahigh order,
and was generally on apar with the standard
expected of a two- rather than a four-track
deck. This factor contributed to the unobtrusive operation of the Dolby circuits, which
*Akai are aware of the headroom problem and have
carried out some modifications to their next shipment of 630 DBs. It is hoped to procure one of these
and report briefly in afuture issue. By the time this
review is published all recently delivered decks
should be from this new batch.
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are often blamed for rep oduction faults that
are actually caused by the cassette medium
and not the Dolby process at all. One of the
Dolby boards in this sample was in fact found
to be faulty and resulted in poor channel
balance, but this was soon rectified.
At both speeds wow and flutter were
generally inaudible, and the 19 cm/sec figure
Akai 630DB

Parameter
Wow and flutter
19 cm/sec
9.5 cm/sec
(Record/replay DIN Dpk.
wtd.)
Maximum record level
for 3% third harmonic
tape distortion 19 cm/s
Third harmonic level at
+6 dB
0dB
Compression at 0dB
19 cm/sec
9.5 cm/sec
Record/replay noise at
19 cm/sec
9.5 cm/sec
(CCIR AV.)
Typical dynamic range
from CCIR noise to
2% third harmonic
19 cm/sec
9.5 cm/sec
Replay/response 19 cm/
sec
Record/replay response
19 cm/sec
9.5 cm/sec
(MPXfilter off)
Azimuth
Speed accuracy
Line amplifier sensitivity
Line output clip point
Mic. sensitivity
Mic. overload point
DIN input compatibility
Crosstalk
Erasure
Fast wind
Typical price

Test result
0.025%
0.07%
+10 dB ( Line output
amplifier begins to
clip at + 8dB)
0.9% (19 cm/sec)
0.2% (19 cm/sec)
Negligible below 15 kHz
Negligible below 8kHz
54 dB (63 dB with Dolby
engaged)
52 dB (62 dB with Dolby
engaged)

61 dB (70 dB with Dolby
engaged)
58 dB (68 dB with Dolby
engaged)
±1.5 dB 40 Hz to 15 kHz
(NAB)
±2 dB 20 Hz to 20 kHz
±2+ dB 20 Hz to 20 kHz
(Maxell UD)
Satisfactory
Better than 0.4%
60 mV
+8 dB (* see text)
0.23 V
1.0 V (full attenuation)
Fairly good
—48dB typical
75 dB
1min 50 secs for 1800'
7" reel: 2min for 2400'
10' reel
£580
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is actual y one of the lowest I have ever
measured at this speed. The results are
typical overall record/replay measurements,
DIN peak weighted.
Distortion was also low at typically 02%
and did not reach 1% until above + 6VU. The
overall dynamic range of the machine referred
to a 2% peak distortion point was up to
expectation, and despite the 4-track working,
a Dolby ' on' figure of 70 dB was recorded at
the higher speed, and 68 dB at 9.5 cm sec.
The wide head bandwidth was well illustrated by the small degree of compression at
0VU, this proving to be negligible below
15 kHz at 19 cm/sec and 8kHz at 9.5 cm/sec.
A good overall record/replay response of
20 Hz to 20 kHz ± 24 dB was produced at the
lower speed (- 16 VU) and the even frequency
range is particularly worthy of note. At
19 cm/sec the response was ± 1dB from
20 Hz to 12 kHz, above which a slight lift of
1.5 dB occurred to 20 kHz. A touch of record
equalisation trimming would have brought
the response to within finer limits. After the
faulty board was replaced, the addition of
Dolby B brought about little change in the
responses, and the multiplex filter was found
to have adesirably flat characteristic (within
1dB) up to the cutoff point at 16 kHz.
Conclusions
Both these machines were convenient to
use, and gave astandard of reproduction that
was audibly superior to the more compact
cassette medium. The results cannot convey
the true feeling of ease of listening generated
by the fine head contact stability, wide overall
dynamic range and consistently low wow and
flutter. Nevertheless, both are expensive to
buy and use, and this should be borne in mind.
Summing up: the semi-professional Teac
does all that is expected of It in athoroughly
dependable fashion. Its constructional
simplicity and durability are unusual and to its
definite advantage, and the A2300S (x 2T)
would certainly meet all the needs of the
amateur sound recordist who wishes to
produce material in the professional format.
The Akai Is more particularly suited to

domestic use, though in practice its performance is very much on a par with that of
the Teac. The halved tape cost, and the extra
dynamic range offered by Dolby B, are important considerations, and subjectively the
quality differences are minimal. In fact, with
Dolby engaged, the Akai's dynamic range is
at least 5dB better than the faster Teac.
To conclude with general comment concerning manufacturing standards, Ifeel that
both decks could have been more carefully
set up in terms of channel equality and matching to common types of tape, particularly
in view of the price. For example, the Teac
38 cm/sec response graph shows some HF
imbalance, probably due to unequal biasing.
The evidently high potential of these two
machines clearly justifies such attention, and
although poor alignment is often encountered
with cassette decks as well as reel-to-reel
machines, this need not be so.e
M.C.

Philips N4504
reel-to-reel recorder

W

HEN reviewing audio equipment, particularly tape systems involving electrical and mechanical constituents, it is
obviously desirable to allow a reasonable
period of hard use before making measurements or other assessments. If this period is
long enough the report may also give some
indication of the reliability of the machine.
The Philips N4504 reached us far enough ahead
of publication date to allow about four months'
regular use before testing. The N4504 unit is
a +-track stereo recorder with three tape
speeds: 19, 9.5 and 4.75 cm/s., ( 74.,
and *If
ips respectively). It has three heads, thus
making ' off tape' monitoring possible, and
features ' Magno Control'. This means that
any one function can be selected while the
machine is performing another, and after
automatically coming to rest it then switches
to the new function. For example, if the ' play'
button is depressed while the recorder is fast
rewinding, the tape slows down and as soon
as it has stopped the recorder immediately
goes into replay. This facility worked perfectly
during the long trial period and it was
impossible to catch the mechanism out
during all the varied tests. This type of control
is normally found on recorders in a much
higher price bracket and it is certainly to
Philips' credit that they have produced a
system that proved both reliable and simple
to use.
The recorder is best operated in the vertical
position as this facilitates tape loading. The
tape must be passed around two tape
tensioners, and then simply dropped into the
slot between the head covers. Under the
lower head cover is ared lever which prevents
the pressure pad from reaching the tape
when moved to the right. It should be in this
position when employing matt- back tape, and
moved to the left for smooth- back tape.
All the switches and controls have a solid
'professional' feel about them, and the
styling has moved away from the ' teak box'
type and is clean and functional. We found
the controls easy to use and reliable in operation. The illuminated
VU meters were
accurately set to provide the correct recording
levels.
The Line In/Line Out 5- pin DIN socket is
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non-standard in that when the machine is in
the ' record' mode, pins 1 and 3, are both
inputs, each having a different sensitivity
which enables connection to either another
recorder or an amplifer for recording with a
standard DIN record/replay lead. To use the
Tape Monitor facility on the N4504, however,
a non-standard arrangement of two leads
to the recorder must be made. The record
lead must be connected to the Line In/Line
Out socket and the replay lead to the monitor
socket.
The DNL was found to be very effective on
hissy tapes made on earlier or inferior
machines. Both 2 and 4 track pre-recorded
tapes sounded as good as Ihave ever heard
them, and the lack of trouble with crosstalk
indicated that the heads were properly
aligned. Unlike many 4- track machines, the
N4504 reproduced 2- track stereo tapes very
adequately, and Iwas able to replay many of
the old EMI stereo tapes, dating from nearly
20 years ago, to my aural satisfaction.
The controls are simple to use and the
master gain and balance controls are very
convenient. This recorder naturally gave best
results with the Philips tape supplied, but it
proved to be remarkably tolerant of other
makes of tape, producing highly acceptable
recordings on cheap ' white box' brands that
other more expensive recorders would not be
happy with.
The DNL worked well, reducing the hiss
level on noisy tapes without noticeably
altering the programme content. It operates
on replay only and thus requires no encoding
during recording and works by progressively
cutting the HF response above 3kHz as the
signal level drops below a fixed level. Apart
from the reduction in hiss, it is difficult to hear
any change in the sound quality with the DNL
in or out. In an attempt to discover whether
any effect could be measured, an integrated
frequency response curve was drawn for a
section of a4.75 cm/s recording replayed both
with and without DNL. The results shown in
Figs 1and 2reveal how little change has been
made in the programme material.

MANUFACTURER'S SPECIFICATION
Three heads, allowing ' Before and After' monitoring. Three speeds ( 19, 9.5 and 4.76 cm/s). Switchable DNL, with indicator light. Electronically controlled capstan motor. Damped tape tension
stabilizers. Solenoid operated tape transport. Four- digit counter with zero reset button. Long- life
heads. Large illuminated VU meters. Rotary controls for recording level and headphone output.
Dimensions: 415 ( w) x 433 ( h) x 195mm ( d). Weight: 8.25 kg. Mains supply: 110,127, 220, 240 V
50/60 Hz AC ( 30 W). Price: £175—£.190 inc. VAT. Manufacturer: Philips Electrical, Netherlands.
Distributed in UK by Philips Electrical Ltd., 420 430 London Road, Croydon CR0 3QR.
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A tone recorded at zero VU at 1kHz was
found to give — 42 dB ( 0.07%) third harmonic
distortion, and the signal-to-noise ratio was
measured by erasing this tape on the recorder,
rewinding, and then measuring the output
from the ' wiped' tape. The unweighted S/N
ratio was an admirable 53 dB and the dramatic
reduction in hiss level when the DNL circuit
is switched in can be seen from Figures 3and
4 ( above 2kHz).
The unweighted rms wow and flutter
figures were 0.09% at 19 cm/s, 0.14% at 9.5
cm/s and 0.2% at 4.7 cm/s. These figures are
excellent
by
any standards.
Frequency
response record/replay curves at the three
speeds are shown in Figs. 5, 6 and 7. These
results are again impressive and are comparable with the performance of machines
costing several times the price.
The listening tests and field trials were
undertaken with high grade ancillary equipment, including Quad FM3, 33 and 303 units
feeding Spendor monitor loudspeakers. The
Philips recorder proved its worth by matching
these items extremely well.
After the protracted period of use and tests,
the N4504 met all its specifications with plenty
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in hand.
reliable in
normally
recorders,
tional feel
reviewer's

We found it simple to use and
operation, incorporating facilities
only found in more expensive
and it has such a pleasant operathat it's just right for its job in this
book.
For any serious tape

recordist seeking an easy-to- use high quality,
reel-to-reel *- track stereo tape deck, the
Philips N4504 model can be thoroughly
recommended at asuggested selling price of
£200.•
J.S.
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TUNERS
THE THREE TUNERS were first scrutinised
in our lab and afterwards subjected to
comparative listening tests with aRevox A720
power amplifier, Radford ZD22 control amplifier and apair of Tannoy Cheviot loudspeakers
(which we like), optimised for the acoustical
characteristics of the listening room. Each
tuner is written up separately so that the ergonomics, cosmetics, features and facilities can
be swiftly referred to and compared.
The parameters measured are those which
on past experience have given good correlation with the listening experience. As
readers will now know, it has been our aim
during the past several years to seek out and,
where necessary, evolve measurements which
have the most meaningful subjective correlation. We cannot agree with the passing
school of thought which belittles physical
measurements or, particularly, that which
relies essentially on opinion for the main
judgement. If any hi-fi equipment sounds
relatively bad or relatively good then there
are immutable physical laws responsible,
which must obviously be objectively detectable!
Tuners are endowed with two main departments: that which processes the ' radio' signal and that which deals with the subsequently extracted audio ( hi-fi) signal. Although the first can have some subtle bearing on the nature ( hi-fi or lofi) of the audio
signal passed on to the partnering amplifier,
the second department is generally more
critical in this respect. The first department
determines essentially how the tuner will
behave under different reception conditions.
For example, how well it will receive weak
signals for a given background noise and
separate the weak ones from the strong ones,
and how it will react under difficult or adverse
reception conditions, such as when the FM
aerial presents to the tuner a multiplicity of
strong signals from nearby stations.
It is possible to achieve perfectly valid hi-fl
reproduction from an FM tuner working in an
'average' ( not difficult) signal environment
even though the first department is below the
requirements of difficult reception conditions.
Such atuner, though, might well be plagued

by background 'fizz' (especially in stereo
mode) when working in areas of relatively
weak signal, and by ' chirps', ' burbles' and
'birdies' when working in areas of very strong
signal. Such atuner would not be very useful
for the reception of distant FM stations (at
distances in excess, say, of 60 miles).
Tuner sensitivity is stated as the strength
of the aerial input signal required for a given
background noise.
For hi-fi the CCIRweighted S/N ratio should not be much less
than 60 dB as a smaller ratio gives rise to
background 'fizz'. Sensitivity is also determined by how well the aerial feeder (the leadin cable) is matched by the tuner. A poor
match results in coupling losses. This is
why it is undesirable to connect 75- ohm coaxial cable to a300- ohm balanced tuner input
(you should use alow- loss balun transformer
to get the correct match). Happily, the three
tuners here all have 75- ohm coaxial inputs,
but the matching is not always as good as it
should be!
In general, Japanese tuners are designed
so that a good overall balance is attained
between the two departments; but this is not
always true of British designs. However, with
pretty well all British designs the audio department is well designed, leading to good
hi-fi reproduction if not the best of environmental performance. Because of the extensive market embraced by Japanese tuners,
high quality reception is always of great
importance.
Readers interested in further details of FM
tuner design and parameter testing are referred to my series of articles entitled Assessing the Performance of FM Tuners (
14FN/RR
Feb- May ' 77).
Both the Hitachi and Yamaha tuners are
equipped with a medium-wave AM band, but
because AM cannot be seriously regarded in
the hi-fi sense we have not bothered to labanalyse this part. However, we have referred
to the AM performance as judged off-air in
the write-ups. The ARD tuner is FM only.
We shall now look at each tuner in turn,
starting in the order as measured and not in
any particular order of merit.

>R0

Hitachi FT- 920
Of typical Japanese design and presentation, this model includes two meters for

4000 eta"; ife;gei

YAMAHA CT- 610

AIIIM111111111111.

signal strength and FM tuning, the latter at
centre- zero giving best results for low noise,
low distortion and best stereo separation.
Two output level controls on the front panel
provide separate adjustment for FM and AM,
useful for normalising the outputs with other
signal sources. Press- buttons are used for
band selection, FM mono, FM auto and FM
mute/auto-lock. When the auto- lock button
is depressed and the knob touched for tuning
the afc (automatic frequency correction) is
defeated, allowing precise tuning. As soon
as the fingers are removed from the tuning
control the afc comes into effect and corrects
for any mistuning. The signal meter can also
be switched to act as a detector of multipath
signal. In this mode the scheme is to orientate the FM aerial for the least reading ( least
response to reflected signals). There are
also ' phono' sockets at the rear which can
be connected to an oscilloscope for similar
detection.
Another switch labelled MPX noise filter
deliberately introduces cross-coupling between the left and right audio channels, which
increases with frequency and allows operation at areduced background noise level from
astereo transmission at the expense of highfrequency separation. This would only normally be used when the required stereo signal
is weak.
Two pairs of ' phono' audio outputs are
present at the rear, one pair via the front level
controls, for coupling to the amplifier, and
the other pair yielding a fixed output which
could be connected to a tape machine for
direct recording. There are also aerial inputs
for 75- and 300- ohm feeders, and our tests
indicated afine match to our standard 75- ohm
coaxial cable.
The tuning mechanism is silky smooth and
the scale clearly printed and easily read.
Three small lights below the scale signify the
action of AM, FM and stereo.
Design is to a high standard and use is
made of a phase lock loop ic for stereo decoding. The FM section is sufficiently sensitive and selective for long-distance trials
(with asuitable aerial), the good capture ratio
helping to reduce distortion from reflected
signals. The pilot tone rejection is of a very
high order and this, along with the low distortion and very good stereo separation, leads
to one of the finest sounding tuners that we
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have recently tested.
The AM section performed well in its way,
but Iwould like to have seen the rear ferrite
rod aerial swivel over 180 degrees rather than
merely hinge away from the back metal panel.
The case is dark finished metal and the fascia
'brushed aluminium'. We felt that the overall
appearance would be enhanced by awooden
enclosure.

FREQUENCY RESPONSE
— — — ---

....—...

Vertical scale:5 dB per
division for solid curves,
but 1dB per division for
dotted curve to reveal
details of response.

Yamaha CT-610

This model is from the new range of Yamaha
hi-fi and it has much in common with the Hitachi. It is equipped with two meters, but the
signal meter reaches full-scale about 6dB
earlier than the Hitachi; the range, nevertheless, is usefully wide. If anything, the absolute sensitivity has the edge on the Hitachi,
but you wouldn't notice this in practice. It
produces ashade more noise from the stereo
decoder(which uses the same phase lock loop
ic as the Hitachi) yet the ultimate mono
S/14 ratio is a shade better than the Hitachi.
The Hitachi gains in alternate channel selectivity while the Yamaha is alittle better on the
adjacent channel. There is also an output
level control at the front, but not separate
ones for FM and AM, and there is just one
pair of ' phono' audio outputs.
On the test sample the pilot tone rejection
ratio was relatively poor, which was reflected
by the lower ultimate stereo Sirs! ratio. The
net distortions are similar to the Hitachi,
being less than 0.4% in stereo at full modulation. ( As with the Hitachi, this was measured with the FM tuning meter at centrezero.) The low distortion and the good selectivity are aided by a well-tailored ceramicfiltered i.f. channel.
A rotary switch selects the bands and the
various functions, including the switching of
a record calibration tone ( handy for setting
the recording level of a tape machine prior
to recording from the tuner), FM mono, FM
auto and muting and FM blend ( similar to
the MPX stereo 'filter' of the Hitachi). There
is an interesting feature in the multipath detection circuit which causes the signal meter
reading to fluctuate when the aerial is responding to reflected signals as well as to
the direct signal. The plan, then, is to turn
the aerial for the least fluctuation consistent
with maintaining agood signal strength from
the direct signal. Of course, for this you
would need to use adirectional aerial—which
would be necessary in areas of multipath
interference, anyway.
Although the layout at the front is similar
to the Hitachi, the Yamaha has more of a
'clinically clean' look about it. It also features
a wooden enclosure and has a precisionsmooth tuning mechanism.
In the listening room it was difficult to be
conclusive as to which ' sounded' best. From
this aspect ( or, indeed, from the engineering
aspect) there is hardly anything to choose
between them. However, on high- amplitude
transient type of music very mild '
splutter'
could sometimes be detected from the Yamaha, which was not produced by the Hitachi.
The rather high level of pilot tone and the
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lesser overall separation of the Yamaha were
probably contributing factors. But, remember,
we are talking about the very nth degree of
difference now; in practice it would be virtually impossible to tell one from the other.
They are both excellent tuners representing
excellent value for money.
The AM sections of the two were also much
alike; but Ipreferred the Yamaha here be cause its rear ferrite rod aerial swivels over
180 degrees (this saves turning the whole
tuner round!). This model, too, has a proper
coaxial aerial socket for British 75- ohm FM
aerial feeder.

ARD 4000
ARO stands for Audio Research and
Design Limited—a British firm based at
Camberley in Surrey. Their tuner is different
from the Japanese models in that it is a lowprofile design enclosed in sheet aluminium
with a satin finish. The fascia is developed
along one of the shortest sides and displays
a row of chrome press- buttons, two edgereading meters ( one above the other), six presets for FM stations (there being no MW

Front-end
Intermodulation/eq. selectivity/H.f. response:
Sensitivity (with CCIR weighting)
For 30 dB SIN mono
For 50 dB S/N mono/stereo
S/94 large signal input (with CCIR weighting)
Mono/stereo
Capture ratio (ref. 1mV input)
Selectivity ± 400 kHz/±200 kHz (
ref. 10 1.V input)
Muting Level
Signal meter saturates at
Tuning error mid- band
Audio output
AM rejection (100% FM and 30% AM)
Pilot tone rejection
Distortion
Mono 30% mod./100% mad.
Stereo 100% mod.
Stereo frequency response and separation
Typical selling price

ARD 4000

YAMAHA CT- 610

HITACHI FT-920

THREE TUNERS

>50 (av)/46/ > 90 (dB)

70 (av)/40/82 (dB)

62 (av)/50/80 ( dB)

1.6 MV (pd 75 ohms)
7.5 gV/115 0/ ( pd 75 ohms)

1.2 uV (
pd 75 ohms)
6/85 ( pd 75 ohms)

3gV ( pd 75 ohms)
25/300 ( pd 75 ohms)

69/65 (dB)
<2 dB
80/6 (dB)
15 t.V
2mV
—280 kHz
1.2 V max. per channel
>60 dB
78 dB worst channel

70/62.5 (dB)
<2 dB
71/3 ( dB)
5gV
900 gV
+57 kHz
800 mV max. per channel
70 dB
42 dB worst channel

64/55 (dB)
z-,3dB
>50/4 (dB)
7gV
1mV
Not discernible on scale
215 mV per channel max.
60 dB
31 dB worst channel

01 %/0.2%
0.27%
See graph
£127 incl. VAT (discounted)

0.063%/0.165%
0.375%
See graph
£134.86 incl. VAT

0.2/0.65%
018%
See graph
£146.04) incl. VAT ( not discounted)

NOTES: Modulation 100% unless otherwise stated. Ou put measured into high impedance load.

band), three touch sensors below the meters,
and a small stereo indicator light. There is
also a larger light which shows when the
tuner is switched on.
The rear is equipped with a DIN audio output socket and aBritish coaxial feeder socket.
One of the meters indicates relative signal
strength—this having an acceptable dynamic
range—while the other measures the reverse
bias across the varicap tuning diodes and is
calibrated in frequency. To tune a station it
is necessary to depress one of six selector
buttons and adjust the associated preset
control. The pointer of the frequency meter
then moves, but as the scale range is rather
small it is not possible to give auseful assessment of tuning error. Each preset is similarly
adjusted, the six buttons then being used for
station selection.
After tuning, a button labelled afc can be
depressed to correct mild mistuning on subsequent pre- selection. As the small presets
are exposed to the touch they could be mistuned while dusting, etc. It would have been
a good idea to have located them beneath a
protective flap.
An interesting feature is a ' scan ' facility
which is brought into effect by another button.
This comprises three touch sensors which
cause the tuning to scan from low to high
frequencies, stop and reverse. There is a
small light associated with each sensor which
glows when the sensor is touched. This is a
very neat idea which is built into a separate
module within the tuner. The rest of the
internal electronics are also assembled on
good quality printed circuit board modules
with edge connectors, allowing fairly easy
withdrawal and reinsertion.
It will be seen that the tuner gave some
good lab results, particularly on stereo distortion which was the lowest of the three tuners.
The absolute sensitivity was a little below
that of the other two models, but querying
this with ARD it was discovered that our
sample should have been equipped with coaxial cable linkage between the aerial socket
and the front-end. Our model employed a
short length of plastic-covered flex for this
coupling which didn't help with the matching,
so the corrected versions (all those now being made) should have even higher absolute
sensitivity.
We would have been happier with greater

attenuation of the 19 kHz pilot tone, which
was only a shade above 30 dB below 100%
modulation, but we were informed by ARD
that the design does not include pilot tone
rejectors. It is true, of course, that most cassette machines nowadays include such rejectors to prevent stereo sub- channel spuriae
from interfering with the Dolby circuits, but
Istill feel that rejectors should also be included in tuners. At about 31 dB below full
modulation, an appreciable 19 kHz signal
could be fed to the partnering amplifier; in
fact, there was one listener in our panel with
acute high-frequency hearing who claimed
that the 19 kHz whistle was audible. The
audio output is somewhat below the level
delivered by other tuners, but it was found to
be adequate for driving into most contemporary amplifiers.
These points apart, however, there is no
doubt that the ARD 4000 is avery interesting
and well-thought-out tuner. It sounded very
pleasant in the listening room, and once preadjusted was easy to use. The designer
should be congratulated on his refreshingly
new approach to tuner design. The absence
of AM is no real hardship because this cannot
be classified as a hi-fi medium, anyway.
It is felt, though, that the manufacturer
should give a little more attention to quality
control and initial alignment, for when we
first tried the tuner there was hardly any coup-
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ling at all from the aerial to the FMfront-end
As we had no circuit diagram at the time it
was concluded that this was due to the flex
coupling. Later, after receiving a circuit diagram, we were able to reinvestigate the problem and found a partial short between two
printed circuit conductors and an intermittent
open-circuit on the aerial coupling itself.
We were easily able to rectify these troubles,
but we were still not satisfied with the absolute sensitivity, and found that this could be
improved by mild realignment to the FM frontend section. To do this it is necessary to
remove the printed circuit board modules
from the aluminium chassis section to expose
the trimmer points. It would be much better
if acut-out were formed at the bottom of the
chassis, below the trimmer points, so that
alignment could be made with the modules
in situ.

Our judgement, including that of the distaff
side, is that the 4000 is a perfectly viable design that should prove particularly popular
with the less technically inclined. It is not
particularly useful for DX-ing owing to the
nature of the tuning—though we found, after
attention, that it was sufficiently sensitive and
selective to respond to weak stereo signals
—but it is capable of delivering good quality
FM audio; albeit, with the presence of pilot
tones
G.J.K.
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Vertical scale: 5dB per
division for solid curves,
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TURNTABLES
Strathearn STM4
MANUFACTURER'S SPECIFICATION
Electronic servo-controlled direct drive turntable,
mounted on plinth with low- mass pickup arm.
Speeds: 33+ and 45 rpm. Wow and flutter: 0.08%
RMS weighted. Rumble: better than —55 dB.
Effective arm mass:5 gms. Power consumption:
110-120, 220-240 V, 50-60 Hz, 7VA. Dimensions:
370 x320 x140 mm. Price: £79.95 (with Shure M75
ED/II). Manufacturer: Strathearn Audio Ltd.,
Kennedy Way, Belfast B12, N. Ireland.
CTRATHEARN

is

a new

manufacturing

company established in Northern Ireland
with government funds, under the auspices
of the NIFC ( now NIRDC). The basic product design work was done with the company's London staff in

England at the PA

Centre for Science & Technology.
Two

fundamental

and

unusual

designs

were produced by PA for Strathearn: a very
advanced direct drive turntable with parallel
tracking arm; and a new flat radiator electrodynamic loudspeaker.

The STM4 uses the

same basic design principles as this original
turntable, but developed for low cost production.

4. a strip of ferrite, magnetised to give 36

The turntable drive system is perhaps its
most

unusual

feature,

being

direct

drive.

The turntable and bearing sleeve are the only
moving parts, and the stator consists of only
two simple coil assemblies.
Fig. 1 shows a cut away drawing of the

poles. These are driven by:

operating at 40 Hz (45 rpm is the other provided speed).

5. two small stator coils with simple clawshaped pressed steel pole- pieces.

This single phase 36 pole motor is driven by
a square wave whose frequency is directly

The stator coils are driven by a simple servo

proportional

to

the

turntable

speed,

but

amplifier, which uses ten low- power transis-

whose amplitude is continually adjusted by

tors in a simple but elegant circuit which

the servo amplifier to

maintain this speed

be

needs no regulated power supply. The origi-

according to the load.

The motor perform-

described by reference to its components and
in relation to this diagram:

nal prototype used an expensive machined

ance was very good in all respects except

rotor, with lamp and photodetector to monitor

torque, which was very low.

1. Rubber mat, with three circular cut-outs.

the speed of rotation; the STM4 simply uses

The start time was 5-6 sees, and the DIN

2. 27.5 cm

platter

a minature reed relay mounted on a rubber

wow and flutter was outside specification at

damping pad, sufficiently near the rotor for
each magnetic pole to close it momentarily.

012%

3. Mild steel inverted dish, 20 cm diam., on

slightly

noisy and

At 33.3 rpm,

Careful

cleaning

turntable

mechanism

diam.

which

aluminium

can

best

alloy

riveted to:
the inner rim of which is glued:
2. Platter
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5 Two stator coils

therefore, the

1. Rubber mat

reed

switch

is

when

3. Mild steel inverted dish

delivered.

The

bearing

poor finish
produced

no

was

was

noted

significan.

4. Continuous
magnetised
strip fixed to
rotating platter

fferff JD\
improvement, but an overnight running- in
period brought this into spec. at 0.07% DIN.
Spectral analysis showed the main flutter
component to be 40 Hz. As delivered, the
speed setting was 3.2% fast, but this was
easily corrected using a screwdriver and
stroboscope:
The low torque was discussed with Strathearn engineers, who agreed that it was on
the low side. They provided aservice manual
and preliminary checks unearthed no faults,
though further electronic data would have
been useful. The loop gain of the servo
appeared very low, so that full power was only
applied when the rotational speed was 10%
low. An unfortunate consequence of this was
that a Dust- Bug caused a 4% speed change
at the outside and only 2% at the inside of a
record. In this, as in most turntable designs,
increased torque can be obtained at the expense of slightly higher noise levels; but the
noise performance was very good, so perhaps
some trade-off would have been to advantage.
The arm consists of asmall light alloy tube
(6 mm diam.) with a moulded- on ultra lightweight headshell. The counterweight is a
press fit on the rear of the arm tube, and
tracking weight is adjusted by means of a
rider on the calibrated arm. Miniature ballrace pivots are used and side-thrust compensation is provided by aspring mechanism.
The major feature of the arm is its very low
mass and inertia, which is of great value when
using a modern high compliant cartridge. It
is relevant to mention the work of D. Barlow'
(who was largely responsible for the nowdefunct Leak turntable). Using the results of
an American survey of record warps, he
showed the importance of using a low mass
arm to place the arm/cartridge resonance in
the least critical part of the spectrum. The
same paper gives further information concerning acoustic isolation and cartridge/arm
damping which is of great value because of
its practical nature in dealing with real problems rather than ideal cases. The Strathearn
arm should be capable of bringing the arm/
cartridge resonance into this ' least critical'
region.
Bearing friction, at less than 15 mg vertically
and less than 35 mg horizontally on this
example, was lower than necessary for tracking at 1gm. With the Shure M75EDII, recommended by Strathearn, the fundamental
resonance was 10 Hz and the combination
tracked warped records better than the more
expensive but heavier separate arms.
The nature of the moulded headshell,
which has some flexibility, suggests that
certain types of cartridge may produce
unwanted torsional effects. With the most
common high compliance magnetic cartridges, there will be no problem, and the low
mass is an excellent plus point. The Toshiba
condenser pickup gave better results in the
Strathearn arm on warped and CD-4 discs
than the fixed- shell SME: With low compliance cartridges' which also have high
internal damping (
eg, Lowther-Onlife and
other CD-4 types) torsional modes may
prove a problem. Ceramic or ' strain-gauge'
cartridges (
eg, Deram, Grado, Weathers,

Technics)
have microphonic tendencies
which will almost certainly cause problems.
The turntable is a neat and attractive
design with no pretensions towards imitation
or real wood finish. It is very compact, which
may well be an advantage if shelf mounting is
proposed. It was strange to be unable to use
aDust- Bug, and it is possible that a fault in
the drive system was preventing this. The
service manual was not sufficiently detailed to
allow rigorous checking of the motor circuitry.
Rumble using the Shure cartridge was very
low indeed; — 50 dB at first, improving by
one or two dB as the bearing ran in. The
pickup lift was most unsatisfactory in use,
lifting the head 3cm above the record and
taking 6-10 secs (depending on the temperature) to lower. The lifting tab occasionally
snapped down the last cm of its travel, which
was audible through the loudspeakers as the
cartridge was already on the record by this
time.
The combination of the friction hinges on
the lid and the anti- shock feet caused the
pickup to jump when the lid was moved.
These feet gave a horizontal resonance of

about 6Hz and vertical of 15-20 Hz. Once
again this is a problem that was investigated
by Barlow', and both these frequencies are
much too high.
Conclusion
This design is certainly very good indeed.
Top results may be obtained with very low
manufacturing costs. This specific execution
does show some problems, particularly regarding motor torque, acoustic isolation, and
some possible torsional problems with the
arm and certain cartridge types. Some
doubts concerning adequate quality control
over certain areas are raised by this and other
reviewers' experiences. Nevertheless, there
is every reason to hope that the minor areas
of criticism will be dealt with, and afirst-class
product at a reasonable price emerge. We
will continue to keep Strathearn's work under
surveillance and report on any points of
interest that may arise in the future. • R.S.
1.

The Performance of Pickups at Low Frequencies
and Isolation from External Shock.
D. A.
Barlow, AES 50th Convention 1975 Collected
Papers.

Fons CQ30 & Linn Sondek LP12
MANUFACTURER'S SPECIFICATION
Linn Sondek LP12: Single speed belt-drive transcription unit in low resonance plinth. Also
available in chassis form. Motor: 24- pole synchronous. Bearing: Single point, running in oil bath.
Belt: Flat, ground to 0.0004 in., manufactured from chloroprene. Platter: 12 in. diameter zinc-alloy
diecasting, weight 10f lb. Power requirements: 220-250 V 50 Hz, or 110-125 V 60 Hz, 3.3 VA.
Dimensions: 458 x343 x152 mm. Price (ex. VAT): chassis £86.00; with plinth and cover £110.50.
As tested with Grace G-707 £160.50.
Fons CQ 30: Three- speed electronically controlled transcription unit. Speeds: 334, 45 and 78
nominal. Each speed adjustable over the range 29-100 rpm. Platter: 12 in. diameter. Start-time:
2 seconds (typical). Bearing: Hyper-concentric ( concentricity ± 0.00003 in. approx.). Rumble:
Better than — 64 dB weighted ( BS 4852). Wow and flutter: 0.06% ( DIN 45 507). Speed stability:
Better than 0.02%, over 12 hours for 15% supply voltage variation and 20% supply frequency
variation. Dimensions: 444 x349x156 mm, 8.6 kg. Power requirements: 110-240 V, 50-60 Hz,
9W. Guarantee: 2years. Price (
ex. VAT): £93.50. With SME arm as tested: £ 43.90.
Manufacturers: Linn-Sondek, Linn Products Ltd., Drakemire Drive, Glasgow, G45 9SZ (Tel.:
041-634 3860). Fons International Hi -Fi Ltd., Maybole KA19 7BH, Scotland (Tel.: 0655 82424).

the development of new synthetic
W ITH
materials over the last few years, belt-

drive turntables have gradually established
a reputation for reliability and superior
performance to idler driven machines, so that
there is a noticeable trend ( now turning into
an undignified scramble in some cases) to the
replacement of idler driven product ranges
with belt- drive equivalents. It is to the consumer's benefit, since the principle can give
results at least as good as direct drive motors,
but is less costly, and should be more reliable
—complex electronics being more suspect, in
this respect, than simple mechanics.
Both the LP12 and the CQ30 are belt driven,
the Linn employing a24- pole brushless motor
(which is locked to the mains supply frequency) and the Fons adopting a perhaps
more elegant arrangement, using a servocontrolled brush motor. The servo is electronic, and therefore subject to problems of
reliability and service which the Linn avoids;
however, the electronics are very simple—
much more so than the most basic direct
drive systems, and the disadvantage is therefore marginal. It is this difference in approach
which enables Fons to offer a much more

versatile product than their compatriots
(single speed LP12; three, infinitely-variable
speed CQ30), however in other respects
there is very little to choose, technically.
Both units are above reproach when reproducing LPs, and probably as good as anything to be had anywhere, at any price, in this
respect.
The substantial main frame of the Linn
Sondek is trimmed in stainless steel, which
is most attractive, set against the matt black
pickup arm board, and solid teak plinth. The
smoked Perspex cover is on lift-off hinges,
with a rather ugly prop attached to it to hold
it open, and this is probably the least.attracfive part of the design—except for the ugly
marks which soon accrue on the trim, from
careless fingers. The massive turntable ( see
specification) is beautifully made and runs
very true; the ribbed rubber mat is also much
better than these things usually are, and there
is no up-and-down motion of the turntable
when it is running. These superficial indications of engineering quality persist when the
unit is opened up, too; everything is very
substantial, and one need have no worries
about the heavy platter being too much for
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the other parts. Even the on-off switch is a
two- pole industrial component; plain, certainly, but not likely to fail in afortnight.
A very rigid sub- chassis, which carries the
platter and arm, is suspended from the main
frame on coil springs, a fashion initiated on
this side of the Atlantic by the Thorens
TD150 (amore than just apt comparison since
the LP12 is very reminiscent of that excellent
machine in many respects). These springs
decouple the ' active' parts of the unit from its
surroundings, thereby reducing the likelihood
of acoustic feedback; they also isolate the
motor, which is bolted directly onto the main
frame. This suspension serves both these
purposes very well, but it is not entirely
satisfactory in practice because it makes the
turntable difficult to operate properly—of
which more anon.
A turntable as expensive as this, which
offers just one speed, is clearly aimed at the
enthusiast, an impression reinforced by the
condition in which it arrives, and the major
part of the instruction leaflet (they call it a
manual) deals with ' Installation'. ' Assembly'
might be a more appropriate heading, since a
lot of work is required of the purchaser, even
if the LP12 is ordered with an arm. This is
normally done by Linn dealers, I understand
(one of the company's representatives put the
review sample together), and clearly represents a considerable nuisance. One expects
the platter to be dismounted when it is as
heavy as this one, but couldn't the arm be
mounted, and the main bearing lubricated and
assembled?
After assembly is complete an important
operational adjustment is needed—adjusting
the attitude of the motor in relation to the
platter, using the screw provided. If this
adjustment is not correct the belt doesn't
remain on the crown of the drive pulley, but
wanders until it touches its guide, causing a
rubbing noise. Ihad alot of trouble with this
initially—it's quite tricky—although once the
unit settles down it can be forgotten. However, there is no mention of any of this in the
instructions, which should be amended as
soon as possible.
Because of the characteristics of the suspension, rubbing is still encountered when
the motor starts, or if the pickup platform is
displaced when the arm is operated. Indeed,
any deflecting force causes the sub-assembly
to rotate about the axis of the main bearing,
because of the heavy platter, and this very
non-linear motion can easily unstick the arm,
as well as causing wow. For these reasons,
some 4tention to the rate and damping of the
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suspension would improve the handling properties of the unit as well as making it more
resistant to external shock.
The handling problems associated with the
unit arise because the controls which operate
the arm are not mounted on the main frame,
an inevitable result of the separate arm,
cartridge and turntable motor approach to
design. However, it is not the only difficulty
so engendered. The relationship between
these components can also affect the LF
performance of the system (and thus alter the
rumble level) and the dynamic stability. Consequently it should not cause surprise that
variations in sound quality are sometimes
encountered with different turntables, even if
the same arm and cartridge are fitted to them.
The prudent may observe such variations,
and attempt an explanation if time and
equipment permit proper investigation. The
imprudent, however, may be tempted into
rash comments, arguing along the following
highly specious lines:
Ihave two ( or more) turntables
They sound different to me
So, one must be ' better' than the other(s)
One sounds ' better' to me (and possibly a
few friends as well)
So, it is ' better'.
This approach easily leads to conclusions
of the form ' belt-drive turntables sound
better than direct- drive turntables', for which
assertion plausible, but untried, explanations
can easily be adduced. This is 'flat-earthing',
and whilst it may be fun for some, and even an
effective sales tool for others, it has nothing
to do with the business of getting good
results.
These comments are prompted by the
importance Linn seem to attach to the suggestion (theirs, needless to say) that the
LP12 ' sounds better' than competitive products, so Ihave spent some time in attempting to find out if this so. Comparisons were
made with the Fons, and with my own ( much

cheaper) turntable using the same cartridge
in all three, which is probably as direct atest
as can be devised in the circumstances.
Using an Ortofon M15 cartridge, there were
no discernible audible differences on most
records, although this very compliant design
was very difficult to handle when fitted to the
LP12-Grace G707 combination.
However, using the better damped, stiffer,
Supex SD901-E* in the Grace arm, comparisons made with my own turntable were most
interesting, producing subtle but clearly
audible changes other than those which
would be expected due to small variations in
frequency response. The major improvement, due to the LP12's very low hum-field,
and the excellent screening of the moving
coil cartridge and transformer, was the firm
silent background compared with the slight
residual hum of my own system. The hum is
not obtrusive normally: however, the comparison showed it up straight away; other
small differences such as this may well
account for the impressions of sound quality
Linn are attributing to their turntable.
Apart from the criticism of the suspension
—which does not affect reproduced sound
quality—the Linn Sondek can be thoroughly
recommended, and will realise the potential
of the finest ancillary equipment. The speed
is constant, and is well- maintained even with
a Dust- Bug resting on the outer grooves of
an LP, indicating excellent torque. Running
noise is negligible—a very slight swish from
the belt is only apparent to an ear placed
within a foot or so of the unit, and that in a
quiet room.
As one might expect, rumble is extremely
low, better than the measuring method can
resolve, probably. Seismic tests were impressive too, and it proved impossible to detect
any change in the noise level whether or not
the turntable was operating—apart from the
slight hum field produced by the motor.
*Kindly loaned by Graham's

Flutter is totally ironed out by the massive
platter, and wow never gave any problems
even though the belt had aslight flaw causing
it to ' hop' slightly as it passed the drive
pulley. Displacing the plinth produces wow,
since the driven surface moves with respect
to the motor; however, the wobble that might
be expected if the platter is touched, due to
its high mass resonating with the compliance
of the belt, is swamped by the motion of the
suspension. It is the time taken by the latter
to settle down which accounts for the fairly
long starting time, rather than the inability of
the motor to accelerate the platter very
rapidly. None of this matters in practice,
though, as the suspension is displaced
again as soon as the arm is touched!
Unlike the Linn, the Fons offers three
speeds—with the facility for varying each of
them independently over the range 30100 rpm. Selection is effected by three square
push buttons, and multiturn potentiometers
provide fine adjustment. These controls—
together with a fourth press button labelled
'off'—are mounted in a black plastic fascia,
which also carries crudely drawn and
screened graphics indicating the various
functions, and the model number.
The rest of the deck shares this amateurish
attention to visual design, with a black
mottled leatherette surface to the plinth, matt
black platter and matt black rubber segments
supporting the disc. The centre of the turntable carries three sets of marks for a three
speed dual-frequency stroboscope and this
is eccentric, like the mat, which is also untidily attached to the turntable. The plinth,
too, is tatty, with large gaps at the corners of
the chipboard plinth (finished in walnut
veneer) and supplied with a poorly moulded
lid and skew- mounted friction hinges. It is
perhaps unfortunate, then, that this first
reaction is exacerbated by acrude Union- Jack
sticker, and compounded when the Fons is
supplied with the immaculate SME arm (as
the review sample was) because in every
important respect the performance is absolutely first class.
The versatility of the Fons— which extends
to the ability to play old ' 78$' which were often
cut at more than 80 rpm—is derived from the
drive system. From material produced by the
manufacturers we learn that the motor is a
brush design using a3- segment commutator,
and that at 33-1 rpm the operating voltage is
rather less than a fifth of the design value.
Under these conditions wear should be a
minor problem and Fons claim the motor has
a ' half-life' estimated at 12-15 years assuming
an average cycle of 20 hours operation per
week. This presumably means that they
'guess' the motor will run forthirty years before
it requires attention; however, it's only
guaranteed for two.
A 9V ( nominal) unstabilised supply is
incorporated on a well made printed board,
which also carries the other components
used to control motor speed. The circuit is
very simple indeed, and should prove extremely reliable for there are no adjustments
required. Pulses, at arate proportional to the

speed of the motor, are obtained from a
tacho-generator attached to the motor shaft.
These are amplified, and applied to a diode
bridge, the output of which is integrated and
then compared with a reference voltage set
by the speed control potentiometer. Any
error produces a change in the current
passed through the motor—and the whole
arrangement is extremely elegant, particularly
because clamping the pulses and the reference to the rail has eliminated speed variation if the supply voltage is varied.
Several advantages are obtained from this
approach. The first is the elimination of the
need for a stepped pulley to effect speed
change, which alters the belt tension and
may damage its edge. (The Linn uncompromisingly offers but one speed to avoid
these problems). A second is that the
coupling between motor drive pulley and belt
can be very tight—because the motor can run
up to speed slowly instead of having to slip
against the belt whilst it accelerates the
platter. In the case of the Fons, this allows
the user to stop the platter, without the belt
being rubbed by the motor pulley, another
marginal advantage over the Linn Sondek,
and something usually only possible with
direct drive motors.
A third, important, advantage of the servo
system is that the current in the motor is
automatically reduced to the amount required
just to keep the platter turning at the selected
speed. This reduces radiated fields, and
vibration, when compared with aconventional
drive, where the motor has to develop sufficient torque for any conceivable load. The
torque characteristics of a servo system will
depend on its loop gain, but the inferior
torque performance of the Fons, when
compared to the Linn, is almost certainly
inevitable, and not serious in view of the ease
with which the speed can be varied. (The
stroboscope on the Fons is less than helpful
in this respect, though, because it is obscured
by a record on the platter; resiting the strobe
marks around the edge of the platter would
therefore be desirable. Clearly a strobe is of
very little value if it cannot be seen when a
record is played.)
Since the motor's speed is independent of
the mains supply no change is necessary for
60 Hz current. The accuracy with which the
user can set the speed is limited by that of the
supply frequency, however, because there is
no more stable source of illumination. The
instructions refer to this problem and very
helpfully suggest using the light from a TV
receiver, in lieu of a lamp, for adjusting
speeds, the frame repetition frequency being
determined to 50 Hz within less than 0.1%, at
the transmitter.
The suspension system used on the Fons
is similar, in principle, to that of the Linn
Sondek. However, it is very highly damped,
and provided no lateral compliance. The
manufacturers describe it as a ' phasecancellation' system, which forms the subject of a patent application, and for this
reason, perhaps, no details of its modus
operandi were available. In practice the

system was effective against acoustic feedback (another factor which may vary between
turntables, and which can radically affect
reproduced sound quality) but it cannot
isolate the cartridge from external shock as
well as the Linn Sondek.
Fons make quite a fuss, in their literature,
about the ' hyper- concentric' main bearing on
the turntable, and there is no doubt as to its
excellence. As with the Linn, absolutely no
slack was discernible at the periphery of the
platter (very unusual) yet the bearings on both
turn-tables are very free and quiet. Because
the Fons platter is lighter than that on the
Sondek, the bearing assembly is smaller;
however, it should prove no less adequate
over aperiod of use. The platter is not removable from the main spindle by the user, and
this makes belt replacement a service job, a
minor annoyance which could easily have
been avoided.
The Fons ran very quietly indeed, an extremely slight buzzfrom the mains transformer
being the only observed acoustical consequence of applying power. The hum field
from the transformer also determines the
ultimate signal-to-noise ratio, in practice, and
in this respect the CQ30 was not as good as
the Linn Sondek. Perhaps the mains transformer could be resited, or screened—if it
were the unit would then almost certainly be
betterthan the Linn in this respect. ( In this context it is perhaps worth observing that although hum may measure well below rumble,
it tends not to be masked effectively, once the
ear latches on to it, and is in practice one of
the most important forms of distortion in
good turntables. This is true of other coherent signals, too: spectrum analysis enables
them to be measured, but it does not indicate
the nuisance value when listening to music.)
Another example of this type of signal was
discovered when testing the Fons turntable.
Rumble was very low, with no detectable
motor or bearing noises in normal use; however, seismic tests revealed a whirring noise
due to motor vibration when the unit was
operating. The motor is bolted directly on to
the sub-frame, so that the suspension does
not provide any decoupling of the pickup arm
mountings in the manner of the Linn Sondek.
Evidently the makers consider the motor
vibration insufficient to warrant this, preferring instead to avoid the problem (slight
though it is in its practical effects) of wow
being introduced by suspension movements.
Constant speed is essential, of course, for
high quality sound reproduction, and the
Fons is excellent in this respect. Although
the platter is about half the weight of the Linn
Sondek's, the ratio of its mass to the torque
pulses of the motor, is probably greater, so
flutter is negligible. In this design low wow,
and long term speed stability are more likely
to be limited by the servo than by motor, belt
and bearings (assuming good engineering of
these parts) and here, too, Fons have got it
right. Effective torque is a function of the
servo loop gain, and though the CQ30 was
slowed down by a Dust Bug more than the
Linn, it is likely that higher loop gains would
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PERFORMANCE TABLE
Time to reach 33* rpm (approx.):
Time to stop from 33* rpm:
Speed (as supplied if variable) at 33+ rpm:
Speed (with PU at 1gm and Dust Bug):
Wow and flutter ( DIN) at 334 rpm:
Speed variation over 1hour at 334. rpm:
Speed variation for mains input 200-250 V at 33# rpm:
Rumble at 33+ rpm ( ref: 5cm/sec at 1kHz, unweighted):
Rumble ( DIN weighted, ref: 10 cm/sec at 1kHz):
Hum level at 33+ rpm (
ref: Linn Sondek):
Acoustic feedback (
ref: Linn Sondek):
Both decks are fitted with moulded plugs

LINN SONDEK LP 12
4secs
10 secs
exact
-0.4%
0.07%
nil
nil
-46 dB
-68 dB
0dB
0dB

FONS CQ 30
2secs
16 secs
+2%
-1.3%
0.05%
+0.4%
±0.4%
-48 dB
-70 dB
+6 dB max
-7 dB

Notes:1. The mains supply was 240 V, 50 Hz nominal, unless otherwise specified.
2. Rumble and acoustic feedback were measured with the same pickup mounted in the equipment as supplied. A sharp-cut filter was used to reduce the response
of the system below 25 Hz in both cases.
3. Measurements referred to the Linn Sondek are relative measurements, and the results have no absolute significance. Variations in different practical situations are to be expected. The figures for acoustic feedback represent the difference in loop gain necessary just to maintain continuous oscillation.
4. Hum measurements were made with a search coil, mounted on the pickup arm. The figures refer to the worst point in each case.

be impractical, since instability begins to rear
its ugly head, causing hunting. It is perhaps
in this respect that direct drive oilers an
advantage, because the servo isn't coping
with the effects of abelt. It is asmall advantage, though, and one not always realised in
practice.
The SME arm fitted to the review sample of
the Fons performed so well that speculation
upon suitable alternatives would be sheer
churlishness. This arm has hardly been
modified since Ireviewed it in HFN/RR in
1973, and despite the several years since its
introduction remains unequalled in its combination of versatility, precision and performance. ( With reference to that review, I
should add a belated apology to SME for
wrongly implying that the playing weight rider
geometry is incorrect. The remark arose out
of a confusion with the former arrangement,
and is unreservedly, if belatedly, withdrawn).
In some respects the Grace is more
elegant than the SME arm—in its geometry
for example. But Iconcur absolutely with the
criticisms made by B. J. Webb in his review
(published in January 1976) when he described the setting up procedure as 'fiddly and
protracted'. In addition the mass is higher
than the SME's, the lowering device less
satisfactory, and the headshell very cramped.
Since the Linn turntable is also available with
the SME as an alternative to the Grace arm,
that would be my preferred choice.
Before attempting to extend apreference to
one of the two turntables under examination,
a few general comments. Both units are
warranted for two years—but the motor and
the switch on the Linn are exempted from this
quite generous provision after twelve months.
No fuse is fitted to the Fons, which also has a
moulded flat pin plug on its mains lead,
shortly to be outlawed here, as it already is in
some countries. Neither unit is earthed—
except by connection to an earthed component, so compliance with the requirements
for double insulation is presumed, and this is
as it should be if hum loops are to be avoided;
the Linn instructions deal briefly with this
point but the Fons' do not—which may cause
concern amongst people who are unfamiliar
with electrical products. No details of any
safety standard specifications satisfied by
the units was supplied with them, but
examination revealed sound construction in
this respect.
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Both these turntables are really excellent
performers, in as much as they provide those
qualities necessary for high quality record
reproduction, viz: high signal-to-noise ratio,
constant speed and freedom from worries
about reliability. Neither is cheap enough to
be considered good value, however, despite
the undoubted excellence of the engineering
they incorporate. This judgement is prompted
by aglance at some of the alternatives available
which include the Connoisseur BD3, the
Technics SL20, and the Philips GA212 at
little more than half the price of the Linn and
the Fons. The Philips is certainly less well
engineered than any of the others, but
performs very well nevertheless, and the
BD3 oilers 78 rpm (variable at that). Though
none of them will take the SME arm, all offer
DC servo control, whilst the Philips also has
touch controls and an optoelectronic end- ofrecord detect and shut-off system.
There's alot of good competition at about
the same price, too, including a number of
direct drive turntables (though there is no
reason to suppose they offer a better per-

formance than any of the models listed).
Although it isn't servo- controlled the Dual 601
has variable speed ( not 78) and provides
automatic single play operation, with a very
good arm, whilst the Telefunken S500 is
servo controlled, offers touch controls, endof- record-detect and an edge cut strobe, for
the same sort of price as the Linn and the
Fons, with acartridge thrown in. Clearly then,
the potential purchaser of either of these
units has a pretty large choice of plausible
alternatives.
When it comes to deciding between the
review models, however, the choice is much
simpler. They are so different in every respect, except for the excellence of their
performance, that no one should be torn by
the decision. Personally, Ican see no reason
for opting for the Linn unless the styling and
very conservative engineering approach
appeal to you. The Fons does what the Linn
does, does it as well, and does a great deal
more besides; Iwish they'd give it a (further)
face-lift, though. e
F.J.

Rabco ST- 7Turntable- Arm Assembly
MANUFACTURER'S SPECIFICATION
Two speed (334 and 45 rpm, adjustable ± 5.5%). Brushless DC motor with precision- ground belt.
Tracking error, skating force, vertical friction, lateral friction: all 0. Rumble: - 68 dB ( DIN B).
Wow and flutter: o•o4% (
NAB weighted) and 0.09% ( DIN B). Hum: - 76 dB. Speed constancy:
±0.3%. Viscous damped cueing control. Tonearm mass: 6grams. Price: £361 inc. VAT.
Manufactured by Harman Kardon, Plainview, New York 11803. Distributed in UK by
Tannoy Products Ltd., St John's Road, Tylers Green, High Wycombe, Bucks. HP10 8HR.

in this centenary year of the
FITTINGLY,
invention by T. A. Edison of his 'talking
machine', we can start this review of the
Rabco ST-7by referring to the fact that when
recording sound on a cylinder, the cutting
stylus was attached to an arm that moved in
astraight line along the cylinder parallel to its
central axis and, of course, the replay stylus
moved in the same manner.
Parallel or tangential tracking is still
employed when cutting the master discs
today in the production of gramophone
records, but to use this method for playback
of LPs is a difficult exercise. The pivoted
pickup arm, almost universally adopted in
domestic record players, has to employ
offset-plus-overhang in its geometry and
location on the motor board, to obtain
negligible tracking error.

Audiophiles with long memories will recall
the attempts by some designers to reduce
the tracking error to aminimal figure ( usually
less than 2degrees) by fitting apivoted head
and auxiliary arm to re- orient the head shell
as it approached the record centre. Such
names as Burne-Jones and Worden spring to
mind in this connection, but multiple pivots
introduced their problems of friction. We
must also mention the problem of antiskating devices or side-thrust compensation
to counteract the inward bias movement
caused by groove/stylus friction and offset
geometry.
If you look at the specification above for the
Rabco ST-7 turntable, you will see that the
parameters of tracking error, skating force,
vertical and lateral friction, are all given a
zero figure. Most impressive, but does

fak7
it achieve this claimed performance?
So-called ' stra'ght-arm' turntables have
long interested us and D.A.fabricated aprimitive model in pre-war years to play 78s.
Coming more up-to-date, we have studied with
interest the Marantz SLT-12 straight line
turntable, and the predecessors of the Rabco
ST-7 now under review, These models, SL8E and the ST- 4, were tricky to set up for
optimum results, and had certain reliability
problems. In fact, they are now discontinued, to be replaced by this new Rabco
ST- 7 unit, which its creators believe has
solved all its snags. Yet another approach is
the B & O Beogram 4002, which has a servodriven tangential tracking arm, plus detector
arm for automatic record size and speed
sensing.
The
computer-type
data unit
incorporated
provides
fully
automatic
operation.
Turning now to the latest Rabco ST- 7
model, the tracking drive system most
cleverly tackles the mechanical difficulties.
The accompanying diagram shows how it
works, but by way of explanation the pickup
arm is supported in atwo- axis gimbal mount.
The horizontal axis contains the dashpotdamped stylus elevation- mechanism. In the
vertical axis the arm rests on a rod that
swivels a small tracking roller on a rotating
shaft. When the low- mass pickup arm is
tangential to the record groove, the tracking
roller is set at a small angle so that the
carriage travels towards the centre of the
disc ( at about 0.17 in. per minute). This is
roughly the average velocity of the master
disc when cut.
When the arm attempts to twist in angle to
track pitch variations in the groove cutting,
the angle of the tracking roller axis changes
relative to the pulley axis. This change of
angle of the tracking roller speeds up or slows
down the traverse of the carriage to suit the
pitch of the grooves. This correction is
continuous, self-adjusting and automatic.
Ingenious.
Balancing, according to the cartridge
fitted, is first done by adjusting arear counterweight ( over 10 to 15 grams), and the tracking
force is accomplished by moving a sliding
weight along the calibrated arm body. A
control arm extends from the carriage
assembly, and has a ' restrictor' arm adjacent
to the cartridge head. This control arm is
used for locating the carrying arm to cue a
record, and the restrictor assists in aligning
the cartridge and in maintaining a suitable
height during lift up.
From the diagram, it can be seen that the
drive to the turntable is via aflat belt from a
brushless ( Hall effect) DC motor, and the
functions of speed change (34 and 45 rpm),
speed adjustment and end- of- side lift of arm
are all electronically controlled. The main
power control is in a concealed position on
left front of deck. When this is switched on,
a red stop lamp lights up between two metal
studs at the centre of the touch controls on
front right of deck.
On left and right of the sensor bar are pairs
of metal studs, which when touched rotate

the turntable at 45 rpm or 33k rpm, and light
up blue and green lamps respectively. On
the left of the turntable is a window through
which are visible stroboscopic lines lit by a
neon bulb. Fine adjustments of the two
speeds can be performed by twisting two
preset- set controls adjacent to the window.
With very dry fingers, it was necessary to lick
them before making contact with the sensor
bar to operate the controls, but D. A. was the
only user who found this action necessary.
Incidentally, the control logic requires that
the centre stop studs are touched before
touching the control bar for a change of
speed.
With the disc in position on the table, the
arm carriage is located overthe run-in grooves
and the cue lever ( on right) is pulled forward
to lower the arm/cartridge slowly on to the
record surface. All subsequent actions are
automatic—from playing the side of a record
to switching off the rotation, and lifting the
arm at the run- out groove. The hinged dust
cover can be raised to any desired height or
removed entirely.
The Rabco ST-7 deck is supplied with
integral base and hinged dust cover, plus
45 rpm adaptor and cables. The total cable

capacitance is around 80 pF and is suitable
for CD- 4 disc replay cartridges. Overall
dimensions are: 6.5 in. wide (41.91 cm.);
16.25 in. ( 41.28 cm.) front-to- back; 6.72 in.
(17.11 cm.) with cover down, which raises to
18.75 in. (47.625 cm.), and the mechanism will
operate with cover down.
As the Rabco ST- 7 is supplied without
cartridge fitted, we decided to check the
performance of our first sample using the
Shure M24- H four- channel cartridge, which
gives good results on normal two- channel
stereo discs. Gordon King's measurements
were made at 1.25 grams, with the exception
of 3kHz., 10 cm/sec. harmonic distortion,
which was checked at 1.5 grams to avoid
mistracking distortion. In fact, with this
specimen, we were not able to achieve the
full ' tracking potential' of the Shure M24- H,
and it seemed that the ' mechanical servo' of
the tangential arm tended to load the groove
unduly. More on this paramel.+ - below, with
a second model of the ST-7. On the first unit,
the arm calibration marks, when checked
with a Correx gauge, indicated that a higher
setting of the arm slider weight was required
to arrive at the desired tracking force than
indicated by the calibration marks.
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Fig 1 Low-frequency resonance top left bottom
right, sweep 4Hz-100 Hz, scale Hz x1 and 5dBldiv.
showing resonance at 10 Hz.
Fig 2 Low-frequency resonance top right bottom left,
sweep 4Hz-100 Hz, scale Hz x1 and 5dBldiv. showing
resonance just over 10 Hz, also minor resonance at
70 Hz.
Fig 3 20 Hz-20 kHz sweep, top left and bottom lefton-right, constant amplitude to 400 Hz and thereafter
constant velocity, showing unusual resonance
effects in the 75 Hz region (separation 20 dB at 1kHz).
Scale Hz x10 and 5riBldiv.
Fig 4 20 Hz-20 kHz sweep, top right and bottom
right-on-left, constant amplitude to 400 Hz and
thereafter constant velocity, also showing unusual
resonance effects in 75 Hz region. Scale Hz x10
and 5dBldiv.
Fig S Rumble analysis ref. 10 cmIsec.-0 dB, scale
10 dB110 Hz/div., showing hum at -66 dB ( very
acceptable) and main rumble components at - 56 dB
around 12-14 Hz (notice 2nd harmonic of hum at
100 Hz-extreme right of spectrogram). Also see
under test results DIN-weighted rumble.
Fig 6 Harmonic distortion at 3kHz and 10 cm/sec.
Scale 10 dB/2 kHz/div. (2nd harmonic -35 dB (1.78%),
3rd harmonic -49 dB (0.354%) and 4th harmonic
-50 dB (0.316%)). It was necessary to operate at
1.5 g tracking force to maintain reasonable tracking
of the M24-H).

Figs. 1and 2 show that the low-frequency
resonance is detected better on the breakthrough signal. However, since it occurs
around 10-11 Hz. the sensitivity of the arm is
clear of the peak of the warp velocity envelope
(the best place for arm/cartridge resonance
lies in the 7-15 Hz, region), and this has been
achieved by the design. A very good point.
However, the LF sweeps show that an
unusual resonance occurs in the 70-75 Hz.
region, which is also reflected into the 20 Hz.
to 20 kHz. sweeps-see captions. No unusual
high frequency resonance was detected by
virtue of the arm design, and the 20 Hz. to
20 kHz. sweeps reveal what would be expected
from the Shure M24- H at the top end. In fact,
this response is virtually the same as that
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given by Shure in their cartridge leaflet-a
mild resonance occurs just before 20 kHz.
Wow and flutter measurements revealed a
DIN-weighted nominal value of 0.07%, but the
readout was swinging either side of this
figure. On a second sample, much better
values were obtained, nearer 0.04%. Turning
to rumble measurements, on our original
sample, an unweighted value ref. 10 cm./sec.
via RIAA replay of - 40 dB. was obtained,
with the DIN- B standard weighted figure
reaching - 59 dB. Using the CBS-ARLL
rating, on our second sample, the rumble
figure was better than - 60 dB.
Perhaps a more revealing picture of the
rumble-on the first sample machine-is
given in the Fig. 5spectrogram on avery slow
sweep over 0-100 Hz. with 3Hz. analysing
filter ( i.e., 10 Hz. per division horizontally).
This shows that most rumble energy resides
in the 17-15 Hz. and 30-35 Hz. areas. The
component at 50 Hz.-centre of spectrogram
-is 50 Hz. mains hum, and the start of the
component at the 100 Hz. point is the second
harmonic of this. The spectrogram refers to
10 cm./sec. velocity and the scale vertically is
10 db/division.
Motor speed accuracy at 3.3* rpm is within
±2%, although we had difficulty in adjusting
to the correct 45 rpm. speed, even within the
range of adjustment by the pitch control. The
second sample had no trouble with this
speed, and the speed adjustment range was
nearly ± 5%.
From the foregoing information, it will be
apparent that our later test sample of the ST-7
was better than the first model. It must be
mentioned, toe, that the cartridges fitted for
the later specimen included the Ortofon
M15E and one of the top class AKG series,
newly released in the UK.

6
To summarise our experiences with this
latest Rabco ST-7 design, unquestionably it
has been significantly improved since its
launching as the SL-8separate pickup arm in
1968, emerging in late 1970 as the ST-4deck,
complete with turntable. But the latest Rabco
unit does require considerable time and care
spent on setting it up correctly to obtain
optimum results, and it must not be handled
in a rough cavalier fashion. Here the wellwritten and illustrated Owner's Manual and
the Technical Manual will prove invaluable,
with detailed assembly instructions and
troubleshooting sections.
II is essential that the plinth is set up in a
completely level horizontal plane, and fitting
the cartridge on the arm must be done carefully. It can be tricky to position the slide bar
over the lead-in grooves of adisc, as there is
some small drift to left or right when lowering
the carrying arm. Peter Philips, engineer in
charge of the Amsterdam product checking
and servicing centre for Harman-Kardon in
Europe, informed us that the latest models
passing through his department will have the
arm lowering height reduced, which overcomes this lack of precise verticality in
dropping. One plus feature of the system is
its ability to cope with warped records, unlike
many pivoted arms. The lack of anti- skating
compensation is another useful attribute of
the straight-line tracking system.
The starting torque on the ST-7 allows a
faster run up to speed of the turntable than
on many motors, and the minimal frictions,
laterally and vertically, allow a lower tracking
force to be employed. Critical listening-and
comparison with a system fitted with a highgrade pivoted arm and the same cartridgerevealed little improvement audibly, but on a
few test bands, definition at low frequencies

and a more defined stereo image were
claimed by some listeners.
Undeniably, the RabcoST-7 is a handsome
and sophisticated piece of record playing
equipment, whose exposed parts and tracking
shaft must be kept clean to maintain optimum
performance. Recommended to the affluent
audiophile, who seeks aturntable/pickup/arm
combination different from other top grade
designs.•
D.A. & G.J.K.

RESPONSE OF ADC LMA - 1 CARTRIDGE IN ACCUTRAC 4000 TURNTABLE SYSTEM ( U.PER TRACE)
AND SEPARATION CHARACTERISTICS ( LOWER TRACE). (AVERAGE SMOOTHED

PLOT)
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ADC Accutrac 4000
Auto Turntable

15
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20

MANUFACTURER'S SPECIFICATION
Two speed direct drive unit. Variable pitch controls: over 5% range. Wow and flutter: less than
0.03% WRMS ( DIN 45507). 0.042% Weighted Zero
to Peak. Rumble: better than — 70 dB ( DIN 45539B)
and — 50 dB (DIN 45539A). Tone arm: Tubular'S'
shaped statically balanced arm. Cartridge: ADCLMA-1 induced magnet. Frequency response:
10 Hz to 24 kHz E2 dB. Stylus: nude 0.0003 by
0.0007 in. elliptical diamond. Dimensions: left to
right: 470 mm; front to back: 441 mm and height:
152 mm. All dimensions with cover down. Weight:
9kg nett. Price: £287.10 inc. VAT. Manufacturer:
BSR Ltd., Powke Lane, Cradley Heath, Warley,
West Midlands B645QH.
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ROUND the 1890s coin- in-the- slot phonographs started to catch the public fancy,
incorporating primitive automatic operation.
Coming to the mid- 1920s, we find the Credenza
Orthophonic model disc reproducer, which
had a 72 in. long re-entrant exponential horn
and a de luxe auto- record changer fitted. In
1925 Brunswick marketed the all- electric
phonograph, christened the Panatrope.
These designs were to be followed by a
long line of automatic record changers,
including some juke-box models that grabbed
the 78 rpm disc from the turntable at the end
of aside with agay abandon. One later model
that always impressed me was the Thorens
TD 224, illustrated on p. 89 of the October 1976
issue of HFN/RR, which could be designated
a quality system.
In the last thirty years automatic changers
have changed beyond recognition, particularly
with regard to size, lightness and reliability in
action. The giant step upward to what may be
called the ' space-age technology' in today's
electronically controlled automatic systems
for playing records is crystallised in this
latest Accutrac 4000 design. What makes this
BSR development so important is not merely,
what some cynical observers of the audio
scene may describe as, ' novel gadgetry', but
that its overall performance is of a very high
standard, comparable with the top separates.
Presumably when the user is paying nearly
£300 for a reproducer, a musically ' good
sound' is the ultimate aim, rather than ' fun and
games' showing off the functions and track
selection buttons?
However, the Accutrac 4000 does have
genuine novelty value, so let's deal with that
aspect right away. Examination of current LP
discs revealed that none—classical or popular
—enshrined more than thirteen bands per
side, and this number is reflected in the row
of buttons on the control panel, plus a button

marked ' ALL'. This allows adisc to be played
normally, from beginning to end.
A total of twenty-four commands can be
programmed in any desired sequence, with
any number of repetitions up to 24, before
it switches off at the end. This operation of
the turntable- cartridge- arm combination is
entirely automatic, driven by its own motor
through a belt linkage,

An infra- red emitting diode mounted in the
cartridge body shines on to the record
surface, and its radiation is normally scattered
by the recorded grooves, but is reflected back
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to asensor (also in the cartridge shell) as the
pickup arm passes over the ' land' or uncut
spiralling between grooves. The detector
output enables the system to count bands and
play only those programmed by the buttons
on the front of the turntable deck, or on the
remote controller, of which more anon.
The ' S' shaped pickup arm is of tubular
construction ( measuring about 9* in. from
stylus tip to pivot), with balancing and
tracking force controlled by an adjustable,
decoupled counterweight. Its cue, pause and
muting functions are electronically controlled.
An anti- skating control knob is also provided.
The cartridge is a special version of the
ADC XLM, Mk. II, designated the ADC
LMA-1. Its overall tracking force range
covers 0to 4grams, but with the 03x07 mil
elliptical stylus fitted, the tracking pressure
range is from 0.75 to 1.5 grams. The 12 in.
diecast aluminium alloy platter weighing
about 1.4 kg (3lb 2oz) is a two- speed (331
and 45 rpm) type, with a servo-controlled,
brushless DC direct drive motor. Stroboscope markings around the rim are illuminated
by a reflecting prism from a light source
beneath the motorboard. Both speeds are
variable over a range of about plus 2.6% to
minus 2%.
The ' wireless' battery- powered remote
control unit of the Accutrac 4000 (about the
size of a pocket calculator) incorporates all
the programming buttons. A small spherical
optical sensor picks up the remote control's
ultrasonic output signals, and can be sited
anywhere within 3.7 m (12 ft) of the turntable,
into which it plugs.
The hand-held transmitter has 'Track' and
'Control' buttons that are duplicated on the
player itself, so that when the transmitter is
pointed at the sensor and any button is
depressed, acoded ultrasonic signal is sent
to the receiver. The programme is then
entered into the memory system, and a red
light on the sensor winks to show that the
command has been received. The frequency
of the output signals appears to be around
40 kHz and it needs to be placed within line-ofsight of the remote control unit.
Test Measurements
Our checks revealed that the direct-drive
system for the turntable was good, producing
a wow and flutter figure of 0.04% (weighted
RMS) on our sample, and the speeds did not
vary when the mains voltage changed by 30 to
40 volts.
Rumble was — 42 to — 44 dB
unweighted, rising to much better than
—50 dB ( DIN A weighting).
On our sample, the anti-skating dial had to
be set higher than the tracking force to give
comparable replay distortion in both channels
—nearly 3grams for about 1.5 grams tracking
Force. The arm descent, as cued, requires
about 2to 3seconds, and the full time needed
for the cartridge to begin playing any given
position on the record, after depressing the
Play button, was about 7seconds.
The ADC LMA-1 cartridge tracked groove
velocities exceeding 18 cm/s satisfactorily at
1.5 gram pressure, and even at the higher
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groove velocities on the Shure TTR-102 test
record, the IM distortion was around 2%. On
the Shure TTR-103 disc, the 10.8 kHz tone
burst tests revealed low distortion up to
20 cm/s and tolerable results right up to
30 cm/s.
The frequency response of the ADC
cartridge was flat within one dB or so up to
10 kHz and only rising afew dB to + 3dB at
20 kHz. Channel separation was better than
30 dB in the mid- range and 12 to 15 dB at the
upper end around 20 kHz.
User Checks
The BSR designers have ingeniously
wedded the disc player to a microprocessor
system, consisting essentially of a small
special purpose computer based on LSI
(large scale integration) circuits, allowing the
computer's memory to store a number of
instructions and to execute them on subsequent commands.
The computer control system worked
exactly as stated, including the strengths and
limitations detailed in the excellent instruction
manual. With almost all the records we used,
no trouble was experienced with the optical
track locating system, remembering that
transparent or translucent discs cannot be
played automatically because not enough
light is reflected to the photo-cell to trigger the
automatic circuits. They can, of course, be
played normally by pressing the ALL button.

Dusty discs or off-centre pressings gave no
trouble in replay, but some old LPs with
irregular banding, wide ' land' or heavily overrecorded sections either stuck in the groove
or triggered the lift mechanism. Some LPs
with variable thickness run-in grooves can
cause a one- band error on replay, but this
was an infrequent problem. Forward/backward buttons would be auseful addition to the
controls.
An admirable feature is the servo-controlled
pickup arm lowering mechanism, which
operates accurately and gently, both manually
and by remote control. The convenience and
comfort of remote control operation—other
than actually putting the discs on the turntable—must be experienced to be fully
appreciated. No jumping up and down to
cue- in or repeat favourite sections of an LP,
and none of the compromise factors usually
associated with record changers or some
semi-automatic turntables.
The designers at BSR, in the Midlands—
and remember this is a British effort—could
have compromised with the standard of the
pickup and drive mechanism, after spending
so much developing the ' hands off' operation
features. The longer Iused the Accutrac
4000 unit, the more Ibecame wedded to its
automation and overall performance. If you
want this degree of versatility and convenience
and the price is adeterrent, consult your bank
manager. It's worth it. e
D.A.

MISCELLANEOUS
Nakamichi 600, 620, 610

E NTITLED the ' Director' series, and most
handles, together with a clear, uncluttered
I— unusual in design and presentation, the
'technical' presentation of dials, legends and
Nakamichi 600 range is aimed at providing a controls. This undoubtedly represents a
high performance at a correspondingly
complete contrast to the usual ' domestic'
elevated but not unrealistic price. Three
approach where controls are reduced to a
models are currently available and because
minimum for ease of operation. However,
of the complementary facilities offered by
Nakamichi's design presentation is extremely
each unit, the ' system' aspect is emphasised,
clear, and few problems should be enalthough this does not preclude their indivicountered when operating any unit.
dual use with compatible units from other
manufacturers.
The 600 cassette deck was the first model
Cassette Console
in the range to be introduced to the UK, and
Perhaps the easiest way to describe the
it has already established itself as a top
cassette deck is to approach it in reverse—to
performer. More recently the matching 610
list those features often included in other
and 620 pre- and power amplifiers have
decks of this price and calibre, but which
become available, the former more accurately
have been omitted from the 600. This is not
described as a universal mixer and control
as illogical as might at first appear, for most
unit, and having greater appeal to an exof these omitted facilities are in fact nonperienced recording enthusiast rather than
essentials. The 600 does not possess
a normal hi-fi user. One element of the
flashing, coloured or other gratuitous lamps
Nakamichi philosophy is the encouragement
on its front panel, the record- level meter
of first generation programme (i.e. the making
illumination providing the sole indication
of live recordings by the system owner
that the unit is energised. No microphone
himself). There is growing Japanese interest
input or headphone output is included.
in this field, and special concerts of both
With the exception of the usual line/monitor
popular and classical music are held to
connections, this lack of inputs and outputs
encourage the amateur to bring along and
confirms the 'system' aspect of the 600, with
use his portable recording equipment.
its rôle very much that of a storage unit,
The keynote to the styling of the 600 series
available for integration into an existing
lies in the console format, each unit possessarrangement.
ing a tilted fascia and convenient carrying
There is no provision for either chrome or

600

LDU

fern- chrome cassettes, the deck instead is
optimised fer use with only two kinds of
ferric tape. These are first the high coercivity
'SX' type, which includes TDK ' SA' as well
as Nakamichi's own ' SX' brand, and second
the recent group of ' high energy' tapes
typified by TDK ' Audua', Fuji ' FX', Maxell
'UD' and ' UD XL' and Nakamichi's ' EX' and
'EX II'.
Having covered the omissions, the actual
facilities provided can now be examined.
These include: front panel accessibility of
Dolby calibration facilities (adjosted via a
built-in tone oscillator); an optional stereo
multiplex harmonic filter; and accessible bias
adjustment to give rapid optimisation for a
given tape brand. In addition, a master
record level control with separate left and
right gain is provided, together wrth avariable
output level which does not affect the replay
meter readiegs. Switchable 70 µS and 120 µS
equalisation independent of the bias selection for tape type is provided, plus wide
range (- 40dB to + 7dB) true peak reading
meters, with slow decay for easy assessment
of programme modulation level.
However, it could be argued that precious
few of these options make the deck any
easier for a non-technical person to operate
and, from this point of view standardisation
on a single tape type with less switches and
buttons would be the ultimate aim. Nevertheless, the facilities of the 600 do allow the
maximum use to be made of both machine
and available tape type, a vitally important
consideration with high performance cassette
machines. With practice, the 600 owner can
keep the deck closely aligned to the type of
tape he commonly uses.
Nakamichi have a habit of incorporating
sophisticated and advanced features into
their models, the 600 proving no exception
to this practice.
The meters—in contrast to most decks
where Dolby level is set several decibels
above ' 0'—correspond to the Dolby level of
200 nWb/m at '0' dB. Meters normally found
on cassette decks are the inferior average
reading types, which typically respond 8dB
down on programme peaks and hence when
they indicate '0', the real peaks equal the
correctly read + 7dB indication on the 600.
When recording with the 600, highly processed and hence compressed material is
best set to peak at '0', with the over- range to
+7 dB reserved for live or relatively un -

doctored BBC type programme. The signalto-noise ratio is high enough to justify this,
the main benefit being lin reduced distortion
and greater clarity.
Another facility intended to improve the
deck's performance is the interesting front
panel facility labelled ' IM Suppress' ( or
'intermodulation distortion
suppression',
and counters the prime non- linearity of a
tape recording system, namely tape saturation at peak record levels. This degree of
non- linearity is fairly predictable for each
tape type, and appropriate inverse nonlinearity is applied on playback to largely
cancel peak level distortion. A 5% uncorrected total harmonic or intermodulation
distortion at mid frequencies (at + 7dB over
Dolby level) may be reduced to 2%, by use
of this suppression circuit.
A further novel design aspect concerns
the internal circuitry, which largely corrects
for phase shifts in the recording process.
Nakamichi wisely underplay such controversial topics as the audibility of phase
distortion per se, but they correctly point out
that the processing circuits (such as the
Dolby and the IM suppressor) are less accurate
when fed with phase distorted signals. This

phase correction provides a significant
improvement in the working of these sections.
The deck incorporates Nakamichi's special
focused gap crystal permalloy record/playback head, which has low wear properties
and gives a guaranteed minimum frequency
response of 40 Hz to 18 kHz, ± 3dB at 20 dB
below Dolby level, when using the specified
tape.
Whilst the transport system is fairly
straightforward, employing a single capstan
and servo control motor, its precision is
sufficient to ensure a 0.12% DIN peak
weighted wow-and-flutter reading (
0.08%
wrms). In fact this transport is essentially
the same as that employed in the Nakarnichi
500 and 550 machines.
The remaining important specification is
the signal-to-noise gatio for which 60 dB ' A'
weighted ref. Dolby level, without Dolby
engaged, is claimed. The corresponding
'Dolby in', 3% maximum distortion rating is
68 dB—again ' A' weighted.
Overall, the
figures specify a high standard of performance.
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When in use the 600 performed with the
solidity and precision one has come to
expect from high-class Japanese equipment.
Personally, I did not favour the transport
function keys which have a long travel, are
sharp edged and must be cancelled by ' stop'
before engaging adifferent mode. They were,
however, mechanically sound. Incidentally
the unit may be set up to ' record' in the
'pause' condition, with the power off. Upon
its connection, for example via atime switch,
the ' record' mode will remain engaged.
Soundwise, the clarity and stability of the
stereo image was excellent, and a clear cut
above the majority of other highly- rated
cassette decks. Some quality deterioration
in the record/replay process is inevitable,
but in this case it was surprisingly low.
While ' SA' or ' SX' high coercivity tape
provided the best dynamic range, through
the use of the 70 p.S equalisafon, the most
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musical result was achieved using UD ' XL'
which was almost the equal of ' SA' at higher
frequencies, and showed improved clarity
and differentiation at low frequencies. The
signal-to-noise ratio is so good with this
machine that a 120 eS equalisation is hardly
a disadvantage. The incidence of drop- out
or level fluctuation was also less with ' XL',
resulting in improved image stability.
Under test, Nakamichi's tight specification
was equalled or bettered on nearly every
count. The ' IM suppress' facility certainly
works, as harmonic distortion measurements
show, but Iwas unable to detect any significant improvement in the reproduced sound
quality, and hence would not attach much
importance to this as a special option. ( Full
intermodulation tests were also undertaken
with equally good measured results.)
While the distortion figures are good—
close to spec and well above average—the

Table-600 cassette deck
Parameter

Specification

Test result

Frequency response at
Dolby level — 20 dB
Replay response

±3 dB, 40 Hz-18 kHz
DIN

37 Hz-16 kHz ± 1+ dB
20 Hz-18 kHz ± 3dB
Within test tape tolerance
1dB 40 Hz-10 kHz
0.09% DIN peak wtd typical
record/replay. 0.14% max.
occasional excursions
40 dB at 1kHz
—1 dB at 15 kHz, — 45 dB at
19 kHz
>63 dB
Within * 0.5 dB
62 dB ' A' wtd ref. Dolby level
66 dB ' A' wtd ref. 3% THD
63 dB ' A' wtd ref. 3% THD
1% R, 1.5% L
0.6% (third harmonic
measurements)

Wow and Flutter

<0.12% DIN peak wtd
replay

Separation (tape)
MPX filter

>35 dB, 1kHz, 0dB
Not stated

Erasure
Dolby calibration
Signal-to-noise ratio
'SX' tape
'EX' ( UD XL)
Total harmonic distortion at
Dolby level

>60 dB on saturation
Not stated
>60 dB ref. Dolby level
Dolby on ' A' wtd
Not stated
<1.5% at Dolby level
<0.5% with IM suppression

Total harmonic distortion at
Dolby level + 5dB
—5 dB
Input level/Impedance

<3%
Not stated
60 mV/50 K ohms

Output level
Azimuth
Size
Weight
Price

580 mV
—
400 mmx 170 mmx248 mm
6.5 kg (14.31 lb)
£338.66 ( R.R.P. inc. VAT)

4% UD XL
0.4% UD XL
Agreed for ' line' use but regard DIN socket as incompatible
Agreed
OK

results from this unit were not quite up to the
level achieved with an earlier pre- production
sample. With that model, + 8dB over Dolby
level was possible with ' SA' tape for 3% third
harmonic distortion (IM suppression engaged). At lower levels of 0dB and — 5dB,
the third harmonic levels were of the order of
0.2%, in contrast to the 0.4-0.8% produced
by the current unit under test. In addition,
the left channel distortion was higher than
the right, suggesting possible variations
between samples. Although still very good,
as a result of this higher distortion reading
the dynamic range achieved was somewhat
lower than expected.
Using the front panel adjustments, the
machine may be closely aligned to the Dolby
replay standard. The overall record/replay
responses typically met ± 1.5 dB limits 37 Hz
to 16 kHz, with the manufacturer's ± 3dB
tolerance resulting in a20 Hz to 18 kHz range.
On ' SX' tape with 70 µS equalisation, the
response was only 1.5 dB down at 15 kHz
at ahigh record level of 10 dB below 200 nWb/
m, Dolby level.
Conclusions
This well engineered deck is probably one
of the best sounding models for its price.
The peak reading level meters are accurate
and a delight to use, and whereas any
experienced enthusiast will welcome the
front panel calibration facilities, the nontechnical person may happily leave that side
to a service engineer, knowing that the
machine need not be dismantled for alignment. In fact, once set for the two chosen
tape types, an optimum performance will
result, reaching a standard rarely achieved
by acassette machine.
Minor reservations include the occasional
wow and flutter excursions above 0.1%, the
noted distortion variation and the poor DIN
compatibility—use the ' line' connections
instead. Potential purchasers should also
note the absence of any microphone or
headphone facilities.

610
Control Preamplifier
Certain facilities such as tone controls and
filters which are normally found on apre-amp
unit, are missing from this particular model.
In this context the word ' control' is highly
relevant, as the 610 is capable of many
other functions unusual in ahi-fi preamplifier.
The versatility of the mixer function is
indicated by the five- input, two-channel output mixing of any one of 19 different inputs.
These comprise four magnetic cartridge, five
microphone, six tape monitoring, two tuner
and two auxiliary signal sources. A phase
inverter section is provided which allows
inversion of one or any combination of four
mixing lines, to correct for non-standard
microphone placing, phasing, etc.
As with the 600 cassette deck, two widerange peak- reading meters, — 45 dB to
+10 dB, are provided, to allow accurate
monitoring of level and channel balance.
The tape monitor section will accept three
stereo decks and a further facility concerns

an auxiliary unit, the RM-610 which will route
a matching stereo power line into any combination of three pairs of loudspeakers via
front panel switches on the 610. This facility
can be classed as an effective three-way
speaker comparator, as the 610 also sports
an adjustable output level associated with
each speaker selection, allowing compensation to be made for different speaker sensitivities.
An inbuilt generator enabling the testing
and calibrating any accompanying cassette
deck is employed. The signal sources are
sine wave tones at 1kHz, 3.16 kHz and 10 kHz,
together with additive combinations of these
tones up to 14.16 kHz plus pink noise, the
latter useful for both speaker analysis and in
setting up adeck for asubjectively assessed
replay performance close to the original
sound.
Two pairs of outputs are provided—' line'
and ' monitor'—in addition to the triple tape
record outputs. ' Line' carries the undoctored
output after the mixing stage at 320 mV
referred to '0' dB, with the ' master gain'
providing level control, while ' Monitor' is a
higher level 1 volt output which has an
additional normal volume control.
The entire circuit is a no-compromise
design with afive transistor push-pull complementary amplifier module forming the
basic unit ( which resembles a miniature
power amplifier). There are ten of these
plus the five microphone amps and the two
phase invertors. The magnetic pickup input
specification is extraordinarily good and can
be seen in the accompanying chart.
The mic. inputs are specified at 0.2 mV into
1Kohm, with switched attenuation of 15 and
30 dB, the maximum input level on the latter
setting being + 74 dB or 1volt, with asignalto-noise ratio of 65 dB ' A' weighted on the
15 dB attenuated position. This brings up an
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interesting point concerning mic inputs in
general. The low impedance ones (1Kohm
or thereabouts), although optimal for reasonable lengths of cable in terms of frequency
response and hum pick-up, nonetheless are
not sufficiently sensitive for full utilisation of
a number of currently available moving-coil
microphones. With such a mic, normal
conversational speech at 1 metre or so
produces around 100 microvolts— insufficient for full drive of the 610 input. However,
as mic pre-amps go, the 610 is undoubtedly
a good one, and the point to be noted here
is simply that pre-amp noise can become
intrusive under certain conditions, with certain
low-output microphones. In fact Nakamichi
expect use to be made of modern electret and
capacitor microphones which have a very
much higher output, and which will give very
fine results under all conditions.
Distortion values are specified at less
than 0.01% on all inputs (from 10 Hz to 10 kHz)
at twice the rated 1volt output. The overload
margins are particularly good and would not
disgrace a studio installation, the mic inputs
on 30 dB attenuation not clipping until 1volt,
and the tape, auxiliary and tuner inputs clean
up to 50 volts. Likewise considerable margin
is provided on the 1volt nominal output level

Table-610 Control/mixer
Parameter

Specification

Test result

Input sensitivity/impedance
Mic
Phono

0.2 mV/1 K ohm
1mV/200, 50 K, 100 K ohms*

Aux/tuner
Tape playback
Tape monitor
Crosstalk, aux

75 mV/25 K
230 mV/75 K
316 mV/75 K
Not stated

Confirmed
Confirmed. (*See text concerning impedance)
Confirmed
Confirmed
Confirmed
25 dB typical (10 kHz) (see
text)

Maximum input levels
Mic
Phono
Others
Output levels/source
impedance
Monitor
Line, tape
Headphone
Frequency response
Phono
Others generally
Signal-to-noise ratio
Phono
15 dB attenuation on mic
Aux etc typically
Distortion total harmonic
2V out
Size
Weight
Price

500
1000
FREQUENCY IN Hz

1V (with 30 dB attn) (+ 74 dB)
250 mV (+ 48 dB)
50 V

Confirmed
245 mV
(Virtually infinite)

1V/100 ohms (5V max)
316 mV/600 ohms
0.04 W (0.5 W max)

Agreed (5.25 V Max)
Agreed (5.25 V Max)
Agreed

30-15000 Hz ± 0.3 dB
10-50000 Hz ± 0.3 dB

±0.2 dB ( see graph)
Agreed

>80 dB ' A' wtd ( ref. 1mV)
>68 dB ' A' wtd
90 dB ' A' wtd
<0.01% typically 0.005% at
all levels and inputs
400 mm x170 mmx 248 mm
7kg (15.5 lb)
£338.13 (
R.R.P. inc. VAT)

81 dB ' A' wtd, 70 dB unwtd
70 dB ' A' wtd
93 dB ' A' wtd
Basically agreed—see text

N.B.—The RM610 remote switching box was used in conjunction with the 610 and 620, catering for up to
three pairs of loudspeakers. It gave faultless ' click free' change- over from model to model.

2K

5K

10K

20K

with 5volts available from monitor ( 100 ohm
source) line (600 ohm source) and tape out
(2.2 Kohm source.) All the outputs are well
isolated from each other.
Although the fascia is rather compact for
such a complex mixer, the clean layout
allows rapid mastery of the various controls.
Using the magnetic cartridge inputs, the
610 was incorporated into ahome hi fi installation to audition the pre-amp side of its operation. The loading proved ideal for the Shure
V15 Ill, but some hardening and loss of
extreme treble was noted with other cartridges which prefer rather less capacitance
than the 400 pF offered by the 610 input.
The unit proved sufficiently sensitive for
the direct connection of a Denon moving
coil cartridge, and excellent hum-free sounds
were obtained. The use of a step-up transformer was however required for other
moving-coil cartridges of rather lower output,
such as the Ortofon MC20 and the Nakamichi
MC1000. It was however found that high
ratio transformers were unsatisfactory, and
the low ratio setting of 40 ohms offered by the
Denon unit proved excellent, the high 1mV
sensitivity making the low ratio step-up
workable. It would appear that Nakamichi
have somewhat compromised the input
impedance in order to achieve the extraordinary combination of high sensitivity with
a good overload margin and signal-to-noise
ratio. ( see ' Feedback' note at end).
As Ifeared, distortion levels were so low
as to make accurate confirmation impossible
with my lab equipment; as such they are
certainly excellent. However, I sought a
worst case example for interest's sake. An
input of 1volt, 20 kHz (60 dB above the 1kHz
sensitivity) applied to the magnetic cartridge
input and set to produce 1volt on the monitor
output, resulted in total harmonic distortion
of under 0.025%. Likewise, a 200 mV signal
to the magnetic input at 1kHz resulted in an
output distortion of below 0.01%. These are
undoubtedly outstanding figures. In addition,
on the microphone side the facilities are also
first class, with obviously low noise levels
and avery wide dynamic range.
One disappointing result was recorded,
namely the crosstalk. This is unspecified
by the manufacturers, and with a signal fed
into the auxiliary inputs with the ' master' level
at full ' 0' dB, the ' silent' channel was only
30 dB down at 10 kHz and 50 dB down at
1kHz. The main breakthrough in the form of
high frequency ' twitter' occurred at the
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Table-620 power amp
Parameter
Rated power both channels
driven into
8ohms
4ohms
Power bandwidth

Specification

Test result

100+100 W ( Specified at
0.01% THD 5Hz to 20 kHz,
80 loading)

Total harmonic distortion

5Hz to 20 kHz for less than
0.01%
<0.005% up to 10 kHz and
up to 100 W

Frequency response

5Hz-100 kHz + 0, — 1dB

Input sensitivity/impedance
Signal-to-noise ratio
DC offset
Damping factor 8ohms

1volt/10 K ohms
117 dB IHF ' A' wtd
Not stated
>100 at 1kHz

Crosstalk
Size
Weight
Price

<70 dB at 1kHz
400 mm x170 mm x237 mm
12.5 kg (27.6 lb)
£439.82 ( R.R.P. inc. VAT)

125+125 W 1kHz (to clip
point) also ( 125+125 W,
20 kHz, 10 Hz)
81 + 81 W 1kHz, (56+56 W),
10 Hz (20 kHz)
<10 Hz to > 20 kHz ref.
100 W
<0.01% up to 10 kHz
<0.04% up to 20 kHz ( test
equipment limitation)
—3 dB at 85 kHz (600 ohm
source)
Agreed
119/120 dB ' A' wtd
Typically 2mV
>100 at 10 Hz-10 kHz
>75 at 20 kHz
—73 dB 1kHz

.. _ . . .
.
Combiner box will soon be available for paralleling the outputs of a620 to produce a250 watt
mono amplifier.

'master' stage before the individual channel
mixing controls, and could prove embarrassing under certain conditions. 1 volt,
10 kHz, of drive to the auxiliary input—not
unreasonable in view of the 50 volt overload
limit—resulted in a ' worst-case' crosstalk of
only 15 dB down in the undriven channel.
Conclusion
Provided the crosstalk problem is eradicated, the 610 can be recommended as a
particularly high quality pickup equaliser/mic
amplifier/mixing control unit, but its obviously
specialised application clearly does not
suggest normal hi-fi usage. If however the
purchaser can exploit fully the wide range of
facilities offered, the entire unit represents
good value for money.

620
Power Amplifier
Only recently available in the UK, the 620 is
the matching amplifier in the 600 ' Recording
Director' series.
Designated for freestanding or console use, as with the Quad 405
the entire front panel consists of an array of
heat- sink fins. Although their circuitry is
entirely different, the two units have other
features in common, namely the 100 watt per
channel rating, the low idling power and the
almost pure Class- B operation.
Peak power indicator lamps are integrated
into the front panel finning of the 620, and via
rear panel switches they can be set to indicate green at 1, 5or 25 watts and red at 25, 50
and 100 watts, the latter the full power output.
The amplifier is directly coupled to the
output terminals and is fully protected
against overload or short circuit without the
use of a disconnection relay.
Ordinary
current limiting protection is not employed,
as in the past this has often been held
responsible for deterioration in sound quality
towards full power. In the Nakamichi tradition the specification is again remarkable
(see accompanying chart).
Described as a 'tetra linear differential
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amplifier', the circuit is claimed to be pure
Class- B with
crossover and
switching
distortion virtually eliminated. The power
supplies are not stabilised and yet very good
regulation is claimed, mainly as a result of
the use of a very generously rated toroidal
mains transformer of very low transfer loss.
Two high current 39 mF capacitors rated at
63 volts provide the main reservoir. The
single pair of high power complementary
output transistors are driven by an array of
five complementary pairs of medium power
(25 watt) transistors.
The distortion spec. might be considered
suspect in terms of sound quality, as ampli-

fiers with very low distortion often exhibit
high main loop feedback factors, together
with attendant transient distortion problems.
However this fear was quickly dispelled by
the discovery that the 620 possessed a low
feedback factor and a consequently fine
transient performance. An indication of this
is given by the low distortion at 50 watts,
which is claimed as 0.1% at 50 kHz.
By comparison with the more usual 5% or
10% figure produced by conventional circuits, the open loop distortion of the 620 is
typically 0.1%. In contrast to the growing
practice of multiple parallel pairs of output
transistors, this unit uses asingle high power
pair per channel.
While the weight of the 620 at 12.5 kg is not
inconsiderable, convenient carrying handles
are provided. When switched on, operation is
virtually instantaneous, htiw no thumps or
other switch-on disturbances. The mean DC
level settles virtually to zero almost immediately, the offset on both channels remaining
less than 3mV under all conditions—a
highly satisfactory/ evel.
When idling, very little power is consumed,
and the heat- sinks barely get warm. Under
full power afair amount of heat is generated,
but even after aprolonged high level listening
session the fins were never too hot to touch.
The presentation of the light indicators as
part of the fin structure is certainly very
clever but they are not clearly visible at
certain angles—for example if the unit is
shelf mounted and the user normally seated.
Carefully auditioned, the 620 proved to be
a top class performer exhibiting certain
qualities common to the very best of ampli1

Feedback
Nakamichi were particularly
interested to hear the results of this,
the first test report on the Recording
Directors Series. Consequently they
contacted Martin Colloms and as a
result of the conversation, the
following cable was received:
Re the Nakamichi 610
1 Nakamichi has modified the
phono section of the 616 control
preamplifier so that cartridges other
than low impedance moving-coil
types may be used without interaction
problems. The modified 610s have
reduced phono input capacitance in
the 50 kand 100k positions of the
impedance selector switches. High
inductance ( high impedance) cartridges, such as moving-magnet types,
may now be used with the 610 without
frequency response anomalies. The
modification does not change any of
the specifications for the 610's phono
section. Modified units will be available in the UK beginning November
1976, and they will carry serial
numbers followed by an ' A'.
2 The modification Is asimple one
and can be retrofitted to any 610
already in the hands of an end user.
3 The problem of high frequency
crosstalk via the line level inputs of
the 610, as well as the incorporation
of a20 Hz rumble filter into the phono
preamp is now being studied by our
Tokyo engineering staff.
4 The problem of early limiting into
4ohm loads with the 620 power
amplifier is also being seriously
considered.

fiers. When compared with a good quality
design from another Japanese manufacturer,
the 620 gave improved depth, power and
tightness in the bass register; plus aneutral,
slightly rounded mid- range of great depth,
ambience and transparency. In addition the
treble range was extended and free of hardness or exaggeration.
Some amplifiers
exhibit these qualities at low and moderate
powers, but only the exceptional designs
manage to maintain them when driven to full
power. The 620 is undoubtedly one of the
latter, and proved neutral and unfatiguing
even at very high levels into complex load
loudspeakers.
The results obtained from the lab testing
would tend to confirm this subjectively judged
performance. In fact, in certain important
aspects such as high frequency distortion,
damping and overload symmetry, and response, the Nakamichi was judged quite
outstanding if not extraordinary.
The unit proved capable of driving 10 watts
(voltage measurement only) into 8 ohms
plus a2¡
if load, at 20 kHz, with little measureable distortion, the level being barely higher
than that measured without the capacitive
loading.
A measure of the high frequency linearity
of the design may be judged from the 50
watts 8ohms available at 50 kHz, at which
level the visible waveform distortion was very
low. The rise-time of an amplifier is now
considered as an important factor in subjective performance, the most important
criterion being not the numerical value per
se, but rather whether the amplifier maintains
a nearly constant rise-time over the whole
power range under loaded conditions. The
620 showed a rise-time of approximately
5µsec, which, when driving an 8ohm load,
was constant from 0.1 watt to the full 100 watt
level, this result being considered highly
favourable.
Distortion at low and middle frequencies
was below my measurement capability and is
certainly less than 0.01% over the entire power
range. Only at the high frequency extremes
did the distortion reach 0.03% (including
noise, etc.), this occurring at 20 kHz, 130 watts
into 8ohms. Measurement was continued
down to 01 watt where no crossover effects
were present—the residual waveform consisting almost entirely of second order
harmonics.
However the amplifier has one weakness
in that it is specified and presumably designed
for optimum performance into 8-16 ohm
loads, the 4ohm possibility being conspicuously ignored. When 4ohm tests were
undertaken, they revealed a power limitation
of 80 watts per channel at low and middle
frequencies, with afurther reduction at higher
frequencies to 56+56 watts at 20 kHz. However no degradation of the transient or distortion characteristics occurred—the unit
simply clipped earlier due to some current/
voltage overload protection. This premature
'clipping' was free of ' latching' or delayed
overload, and, in contrast to the protection
'sound' produced by many amplifiers, the 620
sounded subjectively clean.
While well
designed loudspeaker- loads are unlikely to
cause any problems, the occasional low
impedance model could restrict the maximum

headphones or with the headphones mounted
on the moulded foam dummy head that is
included in the headphone package.
Binaural recording and reproduction is a
particular form of stereo recording in which
the signals from the two microphones are
kept entirely separate at all points during their
passage from microphones to the listener's
ears. Thus it differs from a normal stereo
system by using headphones rather than
loudspeakers to ensure the complete separation of the acoustic signals. Binaural recordings can be produced from any two microphones without mounting them in a dummy
head, but the stereo effects are significantly
enhanced if a dummy head or a real head is
used.
The position of asound source in space is
largely determined by the difference in the
time of arrival of the signal at the two ears.
Thus a source not directly in front of the
listener arrives at the nearer ear afraction of
a millisecond before the same signal arrives
at the far ear, and the brain decodes this timeof-arrival difference to obtain information
about the position of the sound source with
respect to the ear.
Unfortunately this simple explanation is
complicated by the presence of the listener's
head, which modifies the signal in other ways.
The arriving signal is louder in the near ear
and is given a pronounced high frequency
emphasis by the presence of the head between the ears. There is little doubt that the
brain uses this additional information to confirm the location of the source as deduced
from the time-of-arrival differences. A completely satisfactory explanation of the hearing
system technique for locating asound source
is not yet available; it has only recently been
shown that the pattern of the hills and hollows
on the ear lobe plays an important role in

loudness more than might be expected. In
such acase atrial comparative test would be
worthwhile.
Conclusions
Whereas at this price level one might
always expect a 100+100 watt amplifier to
sound and measure well, all too often the
critical enthusiast can still be disappointed
with the end product, namely the subjective
sound quality. Fortunately the 620 acquitted
itself well on this score and, noting the 4ohm
limitation, it can be highly recommended.
Summarising the main qualities of its
subjective sound, the 620 is powerful, and
can be driven past overload without audible
distress. It demonstrates a high degree of
transparency without any exaggeration or
hardness, this characteristic maintained at
both low and high powers, and the bass
register is also remarkably solid and extended.
In context, such refinement is the only
justification for such a costly product, and
this distinguishes it from similarly powered
but considerably less expensive models. If
such subtleties are important to the purchaser and his financial resources are
adequate, then the 620 would prove a ' sound'
investment.*
M.C.

JVC Binaural System
IVC have afascinating product available in
LP an unexpected guise. The headphones
included in the review starting on page 127
may not be particularly outstanding as stereo
headphones, but included in each carefully
shaped earpiece there is an electret microphone that allows the user to make abinaural
recording of any live voice or music to which
he is listening, either while he is wearing the

JVC HM200E

FIG 2

ELECTRET MICROPHONE RESPONSE

20

15

10

dB 5

//
I
II

0

\lilt\

5

—10
20

FIG.3

LOW CUT

50

100

JVC HM200E

/V\

200

500
1000
FREQUENCY IN Hz

2K

5K

10K

20K

EFFECTIVE RESPONSE OF MICROPHONE AND EARPHONE COMBINED

5d8

20

50

100

200

500

1000

2K

51(

10K

20K

FREQUENCY III Hz

137

ODMLll9T
sound locating for example.
Mounting the two recording microphones
in adummy head, or using the real head of the
operator as the JVC system allows, takes
advantage of these head effects to enhance
the stereo impression, and the results can be
startlingly effective. Listening to a recording
made in the same room, one is impressed by
the accurate reproduction of the room acoustics and by the reproduction of such incidental
noises as the sound of the footsteps of the
engineer while he was making the recording.
Time and time again the recorded effects
were so realistic that the listener was deceived
into thinking that a person was actually
talking or walking round the room.
Switching the signal to provide a mono
output into both earpieces greatly modified
the reproduction of the room acoustics and
reduced the impression that the speaker was
in the same room. Instead of being present
in the room he appeared to be talking out of
the end of a long tube. There could be
no more effective demonstration of the
advantages of stereo over mono reproduction.
While headphone reproduction of a binaural signal gives avery acceptable reproduction of the acoustics of the room, it tends to
locate inside the listener's head a speaker
who is really straight ahead or directly behind
the microphones. The initial effect on the
writer was that the speech sounds were being
reproduced inside the head, but the mere
thought of this is sufficient to make them
jump outside the head and it is then difficult to
get them back inside the head again without
great concentration. This effect vanishes if
the speaker is more than 10 or 15 degrees off
the median line through the head, and the
sound source position is then accurately
located.
It has been shown' that this inside-thehead effect can be greatly reduced by adding
reverberation to the binaural signal from the
two microphones. The necessary reverberation can be produced either by the use of an
echo chamber, difficult for the amateur, or by
one of the electronic delay units that are
becoming available. At the present stage
these units cost something in the region of
£1500, so it may be easier for the amateur to
use the domestic bathroom as areverberation
chamber in spite of the difficulties. A loudspeaker fed from the output of the recording
amplifier and played in one corner of the
bathroom with a microphone in the furthest
corner gives acceptable reverberation signals
that can be fed into the two- channel recording
system in parallel with the direct signal from
the two binaural microphones. In practice
this is not quite as simple as it appears, but
it opens up an avenue for the enthusiastic
amateur to investigate.
When recording, the headphones can be
worn by the operator if circumstances allow
him to be close enough to the sound source
to provide an adequate signal/noise ratio.
The headphones can be operated at low level
for monitoring the recorded signal while the
microphones are in use to provide the signal
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being recorded, but care must be taken to
keep the level down to avoid acoustic feedback. Alternatively, the headphone/microphone combination can be mounted on the
dummy head to allow it to be brought close
enough to the source.
The binaural signals can be used to drive
loudspeakers instead of headphones, but
there is avery significant loss of realism when
the result is compared with that achieved
using the JVC headphones.
A speaker
standing in front of the JVC microphones
when recording is reproduced as standing in
front when wearing the headphones, but
when the resultant recording is replayed
through good loudspeakers the apparent
position of the speaker is substantially the
same whether he is standing in front or
behind the microphone, and the left/right
positioning of the image is very poor in
comparison to that obtained when listening
on the headphones. It is aremarkable demonstration of the importance of having adequate
information about the spatial location of the
sound source.
The objectively measured performance of
the headphones has been discussed in the

headphone review, and this indicates some
shortcomings. However, it appears that the
headphones and microphones have been
designed to work together, for the overall
performance of the combination is much
better than that of the headphone alone.
Fig. 2 illustrates the performance of the
microphone in one earpiece and fig. 3 the
measured performance of the combination of
earpiece and microphone. But it would be
unreasonable to base criticism of the performance on the frequency response alone,
for the improvement in sound quality due to
the reproduction of the room ambience and
the spatial position of the sound source is so
great that the mere loss of afew kilohertz is
insignificant in comparison.
The serious amateur recordist will find that
the JVC headphone/microphone combination adds another dimension to his system
and provides the greatest improvement in
sound quality that has appeared in the last
five years, albeit with the constraint that
headphones must be used to obtain the
benefits. •
J.M.
Sakamoto - Getok & Kimura - Out-of-Head Headphone Listening, AES Journal, Nov. 1976.

SAE 5000
Impulse Noise
Reduction System

T HIS

is without doubt an ex t
raor di nary
I device and its appearance on my bench
for evaluation has triggered off no small
twinge of nostalgia. It was 24 years ago,
almost to the day as Iwrite, that at a convention of the now sadly defunct British
Sound Recording Association my distinguished namesake D. T. N. Williamson gave
a lecture to members on the Suppression
of Surface Noise. Imake reference to that
meeting because it serves two purposes: the
first to show that even in audio developments
today there is rarely anything new under the
sun. The other is that every effort made to
get more explicit information on how this
device works from the USA based company
has failed dismally—but there is every evidence that the American product exploits
most of the basic principles established at
that BSRA meeting nearly a quarter of a

Importers: REW Audio- Visual Co.
10112 High Street, Colliers Wood, SW19.
Price: £198.00 Inc.

century ago. So in the absence of information
on the SAE5000 it is useful to refer back to
that lecture which, incidentally, was accompanied by demonstrations using a table full
of valve equipment. One must record some
disappointment that the SAE company were
not a little more forthcoming, particularly
since the User's Manual seemed more designed to obfuscate rather than elucidate ...
Iwonder, for example, how many purchasers
of the 5000 would know what an algorithm is,
even assuming they were able to find it in the
home dictionary?
But let us talk about principles. Williamson
dealt in depth with the nature of impulse
noise off microgroove records, as they were
then called. He had established that the
impulse noise peculiar to these records from
dust specks and small scratches had a duration between 25 and 150 zSeconds and that

exploited the proposition that the instanexamination of the energy distribution of
taneous amplitude of the sound following the
these pulses showed that it extended into the
section obscured by the noise pulse would
spectrum above the audio band, say from
20 kHz upwards. So it followed that using a not have varied very much over the period of
twice the gate pulse; so in effect, asection of
high-pass filter with a rapid attenuation rate
the sound immediately following the noise
at this frequency would allow almost exclusive
pulse—almost identical in level—was extraseparation out of these noise pulses with
polated forward to replace the noise pulse,
negligible program content. By their very
so in fact one heard the same section twice
nature, these pulses had avery fast rise-time,
when the gate restored to the delay line outso it was fairly simple to design a trigger
put! All quite ingenious, but as is so often
mechanism to operate a switching gate and
the case, Williamson's ideas were ahead of
remove the pulse from the wanted program
the technology of his day, so nothing came of
material, the gate pulse duration being long
it—that is until now, because high speed
enough to straddle fully the noise pulse length.
sampling and switching techniques of this
One important problem remained, the unkind are familiar ground to the modern circuit
avoidable fact that no trigger mechanism
designer.
would ever be fast enough to remove all the
So we come to the product under review,
noise pulse; sufficient of the leading edge
and the first fact Iwas able to confirm is that
would get through to be audible.
a delay line is employed. My ' scope photoWilliamson then demonstrated that another
graphs show that asine-wave of 5.6 kHz was
important requirement was necessary, the
shifted in phase by 180° suggesting adelay of
delay of the entire program signal by acareabout 9O Seconds, and a square pulse of
fully determined period to allow detection of
200 ,uSeconds duration confirmed this as well
the noise pulse and the operation of the gating
as showing that the temporal shift was submechanism. With the slower switching techstantially uniform throughout the audio specnology of the time, he determined that it
trum. The bandpass was also flat up to 20kHz
should not be less than 150 Seconds, and
where, as anticipated, the presence of asteep
this was accomplished in his demonstration
model with a conventional delay line using a cut filter became obvious, falling off at avery
tapped inductor with capacitors. This gave a steep rate, and was greater than — 60 dB at
34 kHz. How the delay is obtained is not
total delay, uniform throughout the audio
clear; no diagrams are available nor, as menband, of 200 p.Seconds.
tioned earlier, were answers to this and other
His lecture included a discussion on the
pertinent questions forthcoming from the
type of gate likely to be most effective, the
company. But a calculated guess suggests
simplest being a slot of silence inserted in
that it is by conventional analogue techniques,
place of the noise pulse. This would certainly
with active circuitry rather than adigital delay
be acceptable during quiet passages when
line (which has been suggested elsewhere).
surface clicks and pops would be most
Short delays of this magnitude are in effect
objectionable. On the other hand, if the gate
what have to be achieved with most quadraoperated in the middle of certain kinds of
loud, sustained sound then the hiatus of a phonic matrix systems; so the techniques are
already well established and understood.
slot of ' silence' could be as subjectively
One original feature in the SAE5000 is that
obtrusive as the original offending noise
the designer has exploited asimple fact: that
pulse!
with stereo recordings, most of the energy in
A number of theoretical alternatives were
a surface noise pulse from, say, a small
examined, some quite ingenious; but from
scratch or particle of dust will be appreciably
the transcript of the lecture it was clear that
out of phase with the laterally modulated or
one was the most attractive. This was to
'sum' component of the stereo signal; so
arrange the gating action in such away, that
the trigger mechanism appears to be designed
instead of slotting out the noise pulse during
to operate only on vertically modulated signals
the period in which it was emerging from the
from the pickup. It follows from this that it will
delay line, to switch instead during the same
not work with amono pickup, nor will it work
period from delay time to ' real' time i.e. from
if the mono mode is selected on a preamplithe output of the line to the input. This

200 [LS
through
5000
input

fier, with left and right added together before
the signal passes through the Impulse Noise
Reduction System. This could cause difficulties for some users. Iwas also unable to
establish the duration of the gating time—if
indeed it is fixed; but my experiments to try
and determine this revealed acurious phenomenon. For this, Iused aspecially cut lacquer
disc and the groove modulated laterally with
a600 Hz tone at fairly high level. The disc was
defaced with a fine, but clear scratch from
edge to middle, producing an equally clear
but brief click every revolution. Even listening
to the tone revealed that the switching action
was subjectively louder and more disturbing
than the very fine scratch—which, frankly,
was hardly worrying at all because of its short
duration. Examination of the waveform on a
'scope showed a hiatus of ' silence' a little
over 2mSeconds long; so, clearly, the operation of the device in this admittedly laboratory type situation was far from satisfactory.
Again, it would have been useful to have had
the manufacturer's comments upon this.
But enough of conjecture and theory—how
does the system behave in practice? Well, it
is easy to integrate into any system; the
makers have obviously given agreat deal of
thought to this. Equally, setting up is very
easy indeed. There is athreshold adjustment
which is essential in order to cater for awide
variety of signal levels fed into the unit. The
unit itself contributes again of unity and will
handle all the signal levels that are likely to be
met in practice. Once set up, Idid not find it
necessary to adjust it again.
On most recordings even quite deep
scratches became almost inaudible, but one
did become vaguely conscious of some disturbances to the sound if the scratch or dust
obstruction to the stylus was in a heavily
modulated part of the recording. Under these
circumstances, of course, the program
tended to mask the operation of the device
anyway and this was always preferred to
the original noise. Iwent through avariety of
recordings, including signal sources with
high transients such as harpsichords and
cymbal clashes. The device seemed to
ignore these effectively and could only be
persuaded into spurious operation by maladjustment of the threshold control. As a
suppressor of occasional clicks due to
scratches and the odd dust particle, it does
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out ( 5000)
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DO
precisely what the designer intended it to do.
What it does not do is have the slightest
effect in reducing surface ' swish' noises, and
one must also observe that if the record is
very badly marked, it might make it tolerable to
listen to—but Ishudder to think of the effects
of the scratch upon one's stylus!
Imust also, regretfully, be alittle critical of
the post- production testing of the SAE product. Two passed through my hands; one
was defective and had to be returned to the
British agents. The second had two faults, a
defective joint on the circuit board which, fortunately, was visible, so could easily be
remedied. The other, quite measurable distortion on one channel, has yet to be remedied
and Igather to get this done involves replacement of the entire board since service information is not available to the UK agents here.
Since this involves a waste of time for the
user and the cost of returning it to the agents,
then one must suggest that this aspect of
after- sales service is not too satisfactory,
because the SAE5000 is far from inexpensive.

Goodmans
MCD-100
Music Centre

THE

MCD-100 gives you three major items
all neatly packaged and interconnected
so that you merely connect the mains, plugin two loudspeakers and reproduce either
your own software (discs or cassettes) or let
the radio people do this job for you. The
radio department consists of a reasonably
engineered FM section—with stereo of

FIG 1

course—plus an AM section embracing the
LW band over 150-350 kHz, the MW band over
530-1605 kHz and the 41-49 metre SW band
(5-9-10 MHz).
For a music centre, the amplifier is good
and powerful, with a 35 W rating into 4- ohm
loads. With both channels running together
into 8- ohm loads the clipping threshold
power is about 26+26 W, The distortion is
somewhat above that which one would
expect from a separate hi-fi amplifier; and,
similarly, the FM section is more suitable for
the reception of service area stations than
for deep fringe reception and DX trials.
The record playing section uses a wellengineered belt-driven turntable ( note the
low wow and flutter), a good arm with SMEtype detachable headshell, and a magnetic
cartridge of unknown (Japanese) origin, but
which makes a fitting partner for the arm
(notice the main If resonance mode in fig. 4
falls just below 10 Hz). It is easily possible to
change this cartridge; as shown in fig. 3the
frequency response of the sample used was
not all that exciting and was responsible for
a little too much treble shrillness and inadequate presence. Several other cartridges
were tried, and one which was particularly
well favoured in the set-up was the Decca
London which naturally gave a quite significant improvement in disc reproduction.
The cassette deck section is fully equipped
with switchable Dolby- B noise reduction,
equalisation/bias press- button selection for
Fe and Cr tape, automatic stop, tape index
counter and two fairly small recording lever
meters. Indicator lamps glow in the recording, Dolby and Cr modes. Pre-recorded
cassettes can of course be played through the

system, and it is easily possible to record
from disc and radio. The tape circuits are
duplicated at a rear DIN socket which is
handy (for testing anyway!) because it provides an auxiliary coupling to which aceramic
pickup, mixer, extra tape machine, etc, can be
connected.
The centre is also equipped with a stereo
microphone which works through a DIN
input. It is therefore possible to use the
MCD-100 as a ' public address' or ' disco'
system because this can be operated without
the need to make a cassette recording at the
same time. External sources can be amplified
by going into the rear DIN socket, and it is
possible to mix the mike with disc or radio by
depressing the appropriate source button.
The centre is conveniently and attractively
housed in a ' control panel' type plinth with a
large hinged plastic dust-cover.
Slider
controls are fitted for left and right recording
levels, replay volume, balance, and bass and
treble, and most of the other operations are
programmed by keys or press- buttons.
The tuning control, however, is of the
normal ( recessed) knob type, ergonomically
located in the near right-hand corner. The
tuning is not as free as experienced on some
of the more costly tuners and receivers, and
there is mild take-up slack; nevertheless, it is
adequate for the job. FM station selection
is simplified by pre-tuning with five pushbutton pre- selectors.
Each
button has
associated with it asmall tuning control knob
which comes into action when the corresponding button is depressed. This is then
tuned to the required station, the approximate
frequency being shown on a meter adjacent
to the matching meter which indicates rela-

Captions
FIG 2

Fig 1 FM stereo frequency response upper trace
and stereo separation lower trace, both ref. 50 14s
pre-emphasis. Scale Hz x10 and 5dEildiv.
Fig 2 Tone control responses (flat and maximum
lift and cut) and loudness effect at -30 dB volume
control setting. Scale Hz x10 and 5dBldiv.
Fig 3 Record section frequency response and stereo
separation using EMI TCS101 disc.
Fig 4 Tone arm/cartridge low-frequency resonance
over 4Hz-100 Hz sweep using Audio Technica disc.
Scale Hz x1and 5dEticliv.

FIG 4
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FIG 5

Fig 5 Cassette section overall frequency responses.
Top pair Hitachi Fe UD tape and bottom pair Scotch
Cr tape. Upper of each pair Dolby off and lower of
each pair Dolby on. Scale Hz x10 and 5dellv.

tive signal strength. Although the tuning
scale is fairly small, it is reasonably illuminated and accurately calibrated.
In accordance with Goodmans' practice, a
standard British 75-ohm coaxial socket is
fitted for connecting the FM aerial. The long
and medium wave bands obtain signal from
an internal ferrite rod aerial, which was
found adequate for all regional transmissions.
For the more distant stations and for shortwave reception an external AM aerial can be
connected to a rear socket.
Under the operating conditions intended,
the equipment performed admirably. Excepting the particular cartridge fitted in the
sample, the record playing section was
particularly favoured; the auto lift/lower
device was a pleasure to use, and with the
replaceable headshell there is no difficulty in
changing cartridges. Although the effective
mass of the arm is reasonably low, it is not
suitable for use with cartridges of exceptionally high compliance. It will, however,
accept the Shure 75ED/II without problems.
On weak stero programmes the background noise was rather on the high side, but
under normal primary service area situations
this trouble should not arise. The front-end
overload performance is below the standard
achieved at more expense, but in areas of
exceptionally high signal strength, aerial
attenuation looks after this problem. It is
a pity that the FM distortion rises pretty
dramatically with peak modulation towards
100%; a small modification to the detector
circuitry, though, should clear this (the
trouble in our case could have been emphasised by a slightly misaligned FM section).
The amplifier's power is sufficient to drive
most contemporary loudspeakers to unsociable sound pressure levels in the average
living room, and it was only on notoriously
insensitive loudspeakers that peak clipping
could be detected. Several loudspeaker
pairs were used with the centre, including the
Goodmans Achromat 100, and all performed
without trouble or premature clipping.
The clear advantage of the MSCD-100 over
asystem made up of separate units is that of
convenience—ease of use and connection;
but one must not loverook the necessarily
large size (772 x381 x208 mm) of the centre.
Make sure you have sufficient space available
before ordering! The general subjective performance is, I believe, akin to a budget
separate-component system given similar
loudspeakers.•
G.J.K.

GOODMANS MCD-100 MUSIC CENTRE
Comment

Test results

Parameter
FM SECTION
Sensitivity

6p.V IHF worst over band

Limiting — 1dB
50 dB S/N ratios

30 my
65 AV ( m); 2.5 mV ( s)

Ultimate S/N ratios

64 dB ( m); 54 dB (s)

Spurious responses
Front-end IM
Front-end selectivity
Repeat spot suppression

a-35 dB
a30 dB
:-.-. 64 dB

Selectivity ( IHF) alternate ch.
AM rejection ratio
Distortion
Pilot tone rejection
Tuning meter saturation

40 dB average
47 dB
0.5% ay. modulation
22 dB
300 0/

Below expectations of separate
tuner
OK for ' local' reception
Requires strong stereo signal for
low noise
Inputs at 1mV ( m); and higher
stereo, the latter limited by poor
19 kHz rejection
All below the expectations of
separate tuner, and in very
strong signal areas aerial
attenuator may be required
Compatible with design
Perfectly satisfactory
Heavy rise at peak mod.
Could be bettered
Stronger signals give full deflection

AMPLIFIER SECTION
Power output
Distortion factor at 10+10 W and
8ohms (20 Hz/1 kHz/20 kHz)
Frequency response (- 3dB)
Damping factor 2W/40 Hz/8 ohms
Hum and noise

35 W/ch./4 ohms; 26+26 W
8ohms to clipping over
20 Hz-20 kHz
0.85%/0-08%/0.2%

A good yield for a music centre

5Hz-100 kHz

Treble could do with earlier roll-of
A little higher would be better
Excellent

6

0.65 mV/8 ohms

Reasonable for equipment

RECORD PLAYING SECTION
Trackability
Wow and flutter
S/N ratio
Arm/cartridge resonance

25 mN (2.5 g) for 24 cm/s hf;
31 cm/s mf; 24 cm/s If
0-09% 33 rpm; 0.06% 45 rpm
PU resting 60 dB; silent
groove 34 dB (60 dB w)
r-,
-.. 8Hz/75 Hz

Okay,

0.13%

DIN peak weighted

40 dB
45 dB

Ref. 0VU recording level: 9dB
improvement with Dolby

1%
1.25%
,.-. 75 s
*-.30 dB
None

2% at + 3VU
4% at + 3VU
C60 cassette
At 1kHz

but better cartridge could be
used if required
DIN peak weighted
Ref. 10 cm/s

Cartridge OK for arm

CASSETTE DECK SECTION
Wow and flutter
S/N ratios ( CCIR weighted)
Fe tape
Cr tape
Distortion (3rd harm. at 0VU/10 W
Fe tape
Cr tape
Fast spooling time
Stereo separation
Breakthrough from radio

Distributor: Goodmans Loudspeakers Limited, Downley Road, Havant,
Hants. P09 2NL. Manufactured to Goodmans requirements
by Japanese Hitachi. Typical price: £255 without
speakers, but also available with pair of
Good mans RB35s at £400
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HiFi Displays in aLuxury Setting.
Good news for Comet's Hi -Fi customers everywhere. Now you can see our fantastic range of equipment on full
display at each of our discount warehouses in the UK. We've always given you the best products, the biggest
discounts and the most dedicated service - which is why we've become Europe's leading discounters in the Hi -Fi
field. And now we've added showroom facilities to make your discount shopping more convenient in asetting of
carpet and comfort and colour.
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Seeing is believing
The ultimate judges of any Hi-Fi system are,
of course, your ears. But there's a strong
case for eye-appeal too - especially where
the specifications of competing products
are basically similar.
Akai, Amstrad, Goodmans, Leak, Pioneer,
Rotel, Sansui . . . Celestion, Ferrograph,
Marantz, Solavox, Trio, Wharfedale - these
are only afew of the leading Hi-Fi names in
the Comet displays. Row upon row of
amplifiers, tuners, receivers, loudspeakers,
record and tape .decks by the world's top
manufacturers. And, of course, large and
tasteful arrays of unit stereo systems, music
centres, cassette recorders and transistor
radios. Make no mistake about it - these are
amongst the biggest and best displays of
their kind in Britain.

Expert advice - Superb service
Whether you're aserious shopper hot on the
trail of the latest development in the High
Fidelity field, or merely browsing around,
these luxury displays are a very open
invitation to linger. From the moment you
pick up the Comet Price List you can relax in
comfortable surroundings.
There's no need to rush or keep your eye on
the clock, because we open until eight in the
evening on weekdays and until 5.30 pm on
Saturdays. And in Scotland our branches
are open on Sundays from 10.00 am to 5.30
pm. Husband and wife can shop as ateam
which, as many Hi-Fi enthusiasts will tell
you, eliminates a great deal of domestic
strife later. And remember, if you have
difficulty in making your choice, our team of
Hi-Fi specialists is ready to help.
Service is an important factor in the

delicately-engineered world of Hi-Fi. Even
the finest most reliable piece of equipment
can develop a fault and put an entire Hi-Fi
system out of action. This is why aftersales service is the Number One priority at
Comet. We've built our reputation on
customer-care. We employ more service
engineers than sales people, and our
Service Director is a member of the Main
Board.
The service division is vast, and the
engineers are provided with the finest
equipment available. We carry huge stocks
of spares, and our service fleet numbers
more than 260 vehicles - many of them in
constant radio touch with their departments. Should a problem arise, we will see
that it is attended to. The one thing we don't
discount at Comet is the quality of our
service.

The Comet Promise
Every customer receives a Comet Promise
signed by Company Chairman, Mr. M. J.
Hollingbery. It states, ' I promise you 12
months' service, including parts and labour
on all goods - without charge. Major
domestic appliances and colour television
sets are serviced in your own home. After
the initial 12- month period you can still rely
on us to ensure that your purchases are kept
in working order.' This is the customer's
personal guarantee of satisfaction. It means
12 months' free service and exactly that.

remembering that in many towns there is a
Comet shop that sells at exactly the same
price as the warehouses. Each of these
shops carries acomprehensive range, and if
any item on the price list is not in stock this
can be obtained for you very quickly from
one of the parent discount warehouses.

Paying for your purchase
At Comet you can pay by cash, cheque,
Access or Barclaycard - or take advantage
of the competitive credit facilities which are
transacted in the strictest confidence. Nodeposit terms are available over 38 weeks
on all items over £60.00 - and over atwoyear period (which requires a 20% deposit
by Government legislation) you can still pay
far less than the recommended retail price.
Cash or credit, the Comet discount is still
there.

Comet for Hi -Fi
The world of Hi -Fi is expanding at a
tremendous rate, yet Comet are keeping
pace with every new development. And yet
by offering huge discounts, specialist
advice and the backing of a superb aftersales service, we have brought high fidelity
listening within the reach of most homes.
These new, attractive displays are further
proof of our determination to reach you, the
customer. At Comet you can believe in
everything you see.

Discount Shops Too!
For those who don't wish to travel to a
Comet warehouse, purchasing discount HiFi equipment can be as simple as ' phoning
in the order to our nearest branch and
paying the driver on delivery. It's also worth
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'most impressed with its performance' Micro-Acoustics Corp, USA
'my Shure V1513 has never sounded better, superb arm, speakers
suddenly in phase.'
C. Tchateklan, Canada
'using Sonus Blue Label the sound was best of all by avery wide
margin over the finest other arms tried.'
R. S. Golombeck, USA
'finest tonearm to date with ADC XLM Mk 2and SUPEX MMC.'
Louis Kaiamaras, USA
'Worlds best tonearm, makes aDecca track (that ought to be
enough)'.
Audlogram, USA
'JVC X-1 fitted at last someone has designed apickup arm complementary to the best cartridges available.'
B. 8. Collyer, London
'more listening pleasure than with any other tone arm used Stanton
681 EEE ADC 26 and Fidelity Research.'
Au Chu Chung, Singapore
Leaflet on request.

MAYWARE LTD. (Dept. HFNA)
15 Heather Walk, Edgware, Middlesex HA8 9TS, England.

26
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McConomy
Mayware
Milty
Mission
Monitor Audio

Shriro
SME
Spendor
Sugden

PROFESSIONAL LABORATORY

Silicone Damped Pick-up Arm

..
20
Outside Back Cover

Castle Acoustics
Celef Audio ..
Chartwell
Click Systems ..
Comet
Complete Audio Systems

Rogers ..
Rush Hi Fi

Mk11 FORMULA 4°

The best sounding universal tone arm

32
16

..

B & W Loudspeakers
BSR

PLS4/D

No slots
to line up.
Lots easier
to install. L

34
6
Inside back cover
42
..

14, 15, 38, 39
..
28
56
46

Strong rigid brackets
Click in at any height.
II

Cables go inside the
uprights.
1
.
1
Lamps and
im
switches
wherever
you
need them.

30
Inside front cover
23
146

A better
• shelving system.

•
z•

A
•
I Buy Click at Habitat*. Or post this ad with your name m
• and address for our new FREE colour leaflet.
Click Systems Ltd.,

3 *and

Low Moor Road, Kirkby-in-Ashfield, Notts NG17 7LH
other stockists— list with leaflet. In Eire, from Stock shops.
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Officially appointed UHER stockists
ABERDEEN

Aberdeen Radio Co.

BATH

20774

Green Bros.

63146

BEDFORD

Bedford Audio

854132

BE

Simply Hi Fi

882696

BIRMINGHAM

Cine Equipment

236-1769

Forum Hi Fi

707-3640

BLACKPOOL

Tape Recorder Centre

BRADFORD

Erricks Photo Hi Fi

BRISTOL

Audio Bristol

BURY St. EDMONDS

Anglia Audio

CAMBRIDGE

University Audio

54237

CARDIFF

Houlden Hi Fi

44011

CARLISLE

Misons

31481

CHELMSFORD

Rush Hi Fi

57593

CHELTENHAM

Rays Electrical

CHESTER

Hardman Radio

The new UHER CR240 is the smallest and lightest, full facility, portable
hi-fi cassette recorder in the world, measuring amere 9" x7-1" x2;1," and
weighing LESS THAN SIX POUNDS. Whether hooked up to a home hi-fi
installation or used for outdoor assignments, where single handed operation
is vital, UHER'S new CR240 will handle all recording requirements with
performance to spare and provide top quality recordings every time, whatever the power supply — mains, dry cell, rechargeable or car battery.
The CR240 has everything you would wish, even of afull sized machine,
plus some thoughtful, additional features which help prove without doubt
that UHER are the masters of cassette recorder miniaturisation. For example,
despite the ultra- compact design, all'operating controls are located on the
front panel and an auto shut-off system operates in all modes. The record
level controls are switchable for individual or tandem adjustment to Left
and Right channels and a monitor loudspeaker with independent volume
control rs incorporated for on the spot recording checks. The CR240 has a
strong steel case and die-cast aluminium chassis and extra large, contrarotating, flywheels help towards reducing Wow and Flutter to a highly
creditable 0.15% — under all conditions.
With a Frequency Response of 30-16000 Hz and Signal to Noise Ratio of
67 dB with Dolby* in, using Cr0 2,Fe 203 or FeCr tapes, the CR240 will
prove an ideal companion — anywhere.
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UHER

Uher Limited,
28Sieerfei-SeggrTel : C72123=6
DO

DOLBY SYSTEM

422709
Beyton 212

22317
317667

CHESTERFIELD

Micron Audio

34923

D. T. Wicks

47349

COVENTRY

Forum Hi Fi

DERBY

R.F. Potts

DEVIZES

Devizes Hi Fi

EASTBOURNE

C. A. S.

EDINBURGH

Audio Aids
Elena Mae

ETON

The Listening Post

EXETER

Peter Scott

GLASGOW

Elena Mae

332-0988

James Kerr

332-2526

451651
43469
2268
27362
226-3970
225-7582
Windsor 54531
56633

GRANTHAM

Forum Hi Fi

HARROW

Hanspals Audionics

66969

HIGHBRIDGE

F. F. & F.

HUDDERSFIELD

Huddersfield Hi Fi

ISLE OF WIGHT

Russells Radio

01-578-2257

Burnham- on- Sea 3122
44668
Newport 3864

KINGS LYNN

Martins Electronics

LEEDS

Audio Projects
Gratispool

789115
35714

LEICESTER

Leicester Hi Fi
Leicester Tape Centre

666653
56648

LINCOLN

Lincoln Hi Fi

LIVERPOOL

Hardman Radio

LONDON

E17
NW3
NW1
W11,
SW16
WC2
WC2

Myers Audio
Hampstead Hi Fi
A. V. Distributors
The Centre of Sound
Francis Bros.
R. E. W.
R. E. W.
Zenith International
Hardman Radio

You'll certainly get more sounds to the pound with
UHER portable cassette recorders - check them out
soon, you won't be disappointed.
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Even lighter and smaller,
the CR210, whilst slightly
less sophisticated than the
CR240, is also an extremely
versatile portable recorder.
Home movie makers will
appreciate the impulse actuated,
synchronised, sound recording facility and for
those who enjoy continuous replay, an auto reverse feature is incorporated
Handsome, real leather, carrying cases are available for both
machines and UHER also offer a complete range of approved
recording accessories.
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Rogers
Compact
Monitors

Rogers
Export
Monitors

Rogers
LS 3/5A
Monitors

Rogers
T75 Series 2Tuner

Roge
A75 Series 2Amplifier

Rogers

a sound investment

How many friends and acquaintances do you know who are dissatisfied with their present Hi Fi system? How many people have bought highly
specified 'new technology equipment, only to find it obsolete and almost worthless within one or two years?
Why is Rogers equipment sought after and cherished by thousands of music-lovers of all ages? Why are Rogers valve units regarded as collectors'
items, Rogers transistorised units rarely found on the secondhand-market and Rogers products distributed worldvvide, especially to Japan and America?
The answers are found in the superb audible performance, the highest standards of construction, the exceptional reliability and efficient after-sales
service/advice.
The Rogers A75 series 2 Amplifier, offering comprehensive control facilities and 45 w rms per channel output, nas the Rogers legendary musical
performance
The Rogers T75 series 2Tuner is ano-compromise FM stereo tuner offering a 1.5 pV sensitivity, sophisticated circuitry and superior reproduction
The Rogers Export Mbnitor Loudspeaker is rapidly becoming renowned as aclass-leader for performance with power handling. With a 100w peal,
power handling capability and sophisticated Butterworth Filter Crossover, the Rogers Export Monitor otfers ultimate performance
The Rogers BBC-designed LS3/5A Monitor Loudspeaker has become renowned worldwide as a standard by which other loudspeakers are judged.
A 90% export market loudspeaker that is indiv'clually calibrated and tested. The perfect loudspeaker for small listening rooms
The Rogers Compact Monitor Loudspeaker provides the expected Rogers performance at a realistic price. Thorough detail design, including the
exclusive Rogers Bass Drive Unit, gives optimum performance without the normal placement restnetions imposed by high quality designs. Above
average efficiency enables realistic results to be achieved with amplifiers of only 15-20 w rms per channel up to amaximum of 50 W

Available only through acarefully controlled
network of Rogers Franchised Dealers.
For descriptive literature and review reprints
send alarge stamped addressed envelope to:—

Rogers
egiIr
‘.q

British Hie Fidelity

4-14 BARMESTON ROAD, CATFORD,
LONDON SE6 3BN
Telephone:01-6978511/2
Cables: Swisselec London S.E.6.

What you
don't know
can hurt
you.
When you're considering buying something as important
as anew cartridge or toneann, it's always wise to arm
yourself with the facts.
This advice has never been so pertinent as it is today,
because ADC have just made amassive step forward for
the whole world of hi-fi.
The Audio Dynamics Corporation have built an enviable
reputation throughout the world for pioneering dramatic
advances in perfecting the state-of-the-art in stereo
reproduction.
Today, this dedication to perfection has allowed the
frontiers to be pushed out even further with anew, fully
compatible range of cartridges, tonearms and frequency
equalisers.
The new ZLM Aliptic cartridges for zero record
wear
Tip mass almost 50% less than the XLM
New tapered cantilever.
New Aliptic stylus shape extends vertical bearing surface
on groove wall by 100%, and gives greatly extended
frequency response +1dB from 201-1z to 20kHz and
+1 1
/dB beyond to 26kHz.
2
Greatly reduces record wear and still prevents dust and
dirt being reproduced.
The new 3a,M Mk HI
Many of the design features of the ZLM, but with atiny,
nude elliptical diamond, with 004" x • 008" rectangular
shank.
The new VLM Mkffl
Abudget XLM Mk III, featuring the XLM Mk II nude
diamond tip.

The new QLM MULL series
QLM 36 MkIII, QLM 34 Midli, QLM 32 MkIII,
QLM 30 Midll.
Incorporates our new design criteria, and innovations
such as the Diasa (diamond + sapphire) elliptical tip.
The new LMF-1 & 2Carbon Fibre tonearms
Brand new low mass tonearms in tapered carbon fibre.
LMF-1
Integrated head for lowest mass.
LW-2
Added advantage of aunique moulded carbon fibre
removable head.
Magnesium Headshell
Weighs only 7.83 grams. An aluminium headshell of the
same thickness weighs 13 grams.
The new SS-1 & 2Sound Shapers
New dynamic frequency equalisers designed by ADC to
virtually turn your hi-fi system into arecording studio.
Allows you to remix all those record and tape tracks you
dislike.
To: Audio Dynamics Corporation, Powke Lane,
CradleyHeath, Warley, W. Midlands B64 5QH.
IPlease send me full details of the following items from
Ithe new ADC range:
OCartridges & Tonearms
IName:
IAddress:

HNA

Audio Dynamics Corporation, ADivision of BSR Limited.

LSound Shapers

AD

