MARCH 1969 THREE SHILLINGS

HI-FI AND THE LADIES
DEALING WITH MAINS- BORNE INTERFERENCE
KILLING THE ALBERT HALL ECHO
BUILDING A 20-W STEREO AMPLIFIER & PRE- AMP
HECTOR BERLIOZ, PERFECTIONIST IN SOUND
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sale starts 9.30am Monday17th March
This Year of Hi Fi
What they are saying about the 1968-69 edition of
THIS YEAR OF HI-FI:
This is indeed an excellent production and we
would like to congratulate all concerned on having
produced for the High Fidelity enthusiast a really
informative handbook of choice"
"I must say this edition appears to be the best
produced so far and they are usually pretty good"
"May we compliment you on the excellence
of this catalogue..."
... that this is a most ambitious production ..."
Have you had your copy yet?
If not, send 2'6d today ( each copy contains a
voucher worth £ 1)
New at lmhofs
The fabulous new ' Minitronic' fully transistorised
electronic keyboard is now at Imhofs —
call in to see and hear it today.

186/3•69 EDITION

2e Ocl

IMHOF'S

Dept. 4/3 112-116 New Oxford Street, London WC1
telephone 01-636 7878
Please tick appropriate squares
Ienclose cheguelpostal order/stamps for 2/6d — please
send me a copy of THIS YEAR OF HI-FI
Living overseas Iwould like afree copy of
THIS YEAR OF HI- Fl D
Please send me, free of charge, details of:
monthly record accounts 7
guaranteed export service [ T
Eddystone communication receivers
name
address
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RADLETT AND PURLEY
for acomprehensive range of
QUALITY TAPE- RECORDERS, HI-FI EQUIPMENT, LOUD SPEAKERS, SUPERIOR RADIOGRAMS
SELECTED CABINETS, & MICROPHONES
RADLETT
PURLEY

SONY V.T.R. SPECIALISTS
In attendance

In attendance

J. L. SHEPPARD M.Inst.B.E.
Grad. I.E.D. Hi- Fidelity Consultant

K. J. WARREN O.N.C.
Audio and Tape Recorder
Specialist

B. H. CUTTS Tape Recorder Specialist
C. TUCKWELL C & G Radio 1st Class

"The Finest Showrooms, the Finest Displays, the Finest Service and the
Finest Centres of Technical Knowledge."
9 a.m. - 6 p.m. - Open Lunch Hours - Wednesday 9 a.m. - I p.m.
RADLETT — as above
PURLEY-9 a.m. - 6p.m. Tuesday to Saturday. ( Closed all day Monday).
Free Car Park

Free Car Park
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Model 342 B. 65 watt FM Stereo Amplifier
Specification:
Tuner section
Sensitivity
FM front end
Stereo separation
I.F. and Limiting stages
Capture ratio
Sig/Noise ratio

2.2 u.V.
FET's
36dB
9
2.2dB
60dB

Amplifier sections

Output

20 watts RMS per channel into
8ohms ( total 65 watts music power)
15 — 30 kHz + 1dB
— 55dB
4or 8m.v.

11:11ELEZIMIII audio is the result of research and
development for the worlds most critical buyers.

Frequency response
Hum and Noise
Gram Input

MuKu..miLA have 10 years practical experience of stereo
tuner design.

Additional facilities
Tape input and output
2pairs of switchable speaker outlets
Automatic loudness control
Independent Bass and Treble controls for each channel
Front mounted headset socket

EIMMEIEffill circuitry is designed for long life reliability
and easy servicing.

Recommended price £149

1:1UNEZIMIM has a2year guarantee.
EIMISCaiiii use all the latest component devices—FET's,
Integrated Circuits, Silicon transistors.
CIUMMial provide every possible facility required in
connection with acomprehensive Audio System.
Model 260 120 watt Stereo Amplifier

Specification:
Output

Sang

40 watts RMS per channel into
8ohms ( 120 watts music power)

Frequency response

15 — 30 kHz + 1dB

Power Bandwidth

20 — 20 kHz + 1dB

Hum and Noise

— 55dB ( overall)

Facilitied:
Gram sensitivity
3, 5and 9 m.v.
External inputs
6stereo pairs
Rumble filter
Tone control by-pass
Stereo microphone inputs in front panel
2pairs switched speaker outlets
Switchable loudness control

oc o t, É1,11111 ,17

SCOTT ®

Write now for details of the full range of SCOTT

Recommended price £125

SPECIALIST SCOTT DEALERS

Coventry Tape Recorders Ltd King William Street Coventry

London Area

Griffin Radio Limited Bristol Street Birmingham 5

Imhofs Limited New Oxford Street W1

Hi Fi Stereo Saint Nicholas Street Leicester

Nu Sound Tape Recorder Centre Holborn WC1

A. E. Parsons Limited Brimmington Road Chesterfield

Studio 99 Fairfax Road Swiss Cottage NW6

Peter Anson Electronics Arkwright Street Nottingham

Telesonic Limited Tottenham Court Road W1

Sheffield Sound Centre Eccleshall Road Sheffield

Teletape Limited 33 Edgeware Road W1

The Transistor Centre Green Lane Wilmslow

Provinces

University Audio 1/2 Peas Hill Cambridge

Audiocraft Limited Abington Square Northampton

University Audio Winchcombe Street Cheltenham

SYMA INTERNATIONAL S.A. 84 HUCCLECOTE ROAD GLOUCESTER TELEPHONE: GLOUCESTER 66574
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The essential investment for any serious record collector

As a basis for guidance you NEED volumes V & VI

New Retprs

of the STEREO RECORD GUIDE

VOLtime w

by Edward Greenfield, Robert Layton, Ivan March, Denis Stevens

VOLUME V
VOLUME VI

A SPECIAL FREE 7 DAY
INTRODUCTORY LOAN

covering composers Me- Z
ready now.

28/(2/- post)

'THE GREAT RECORDS'

* The Professional Stereo
Record Library

aselective discography chosen by MICHAEL COX, CHARLES FOX,
JOHN FREESTONE, EDWARD GREENFIELD, PHILIP HOPEWALLACE, ROBERT LAYTON, WILLIAM MANN, IVAN MARCH
and ALEC ROBERTSON. Edited by Ivan March. 35/— (
2/— post).

(Records on loan indistinguishable from brand-new discs)
(N.B.) in order to qualify for membership you must have genuine high fidelity
equipment, with a playing deck physically separated from the loudspeakers, a
transcription motor and acartridge and arm of comparable standard ( a list will be
supplied on request).

"This is unquestionably the finest
book on records we have published.
It makes fascinating reading and
the diverse styles—sometimes
elegant, sometimes humorous, always infectiously
enthusiastic—of the
nine authors provide
an endless source
of reading
pleasure,
quite
apart from the value
of the book as a
definitive survey of the
achievement of the gramophone in the 'sixties. Even
now, months after publication,
nearly all the records mentioned in
its pages are still available. This is
the perfect collector's bedside book.
It is a book to treasure."
IVAN MARCH (Editor)

'tallow

The Professional Stereo Record Library Catalogue ( 3/6 post free) contains
every highly recommended stereo record of classical and light music
(personally selected by the Editor of ' The Stereo Record Guide'). The
records in the Libarry are not of old stock paraded under a new name:
every disc is a brand-new purchase and is without any kind of visible blemish.
Annual subscription: 2 guineas ( includes damage insurance).
Cost: 6d. per day for each guaranteed mint LP borrowed.

MEMBERSHIP IS A MUST

for the sophisticated collector anxious to build
up a hand-picked private collection (
and remember one can save the cost of borrowing
by purchasing discs from the immaculate library stock—at reduced prices) besides
having access to thousands of other records including the new issues as they arrive,
monthly.

LIGHT

MUSIC TOO is particularly attractive to borrow. There are many
hundreds of really first-class LP collections of ' standard' popular tunes brilliantly
arranged by artists like Bert Kaempfert, James Last, Edmundo Ros, etc. The LPRL
Light Music catalogue is hand-picked from the best of these discs.
THERE ARE OTHER LIBRARY SERVICES TOO
These are varied in style to suit every personal need and the immaculate standard
of records, plus the breadth of music available, is provided by the finest Record
Library in the world.

THE PENGUIN GUIDE
TO BARGAIN RECORDS

HERE ARE THE OTHER MAIN LIBRARY SERVICES ...

17/6

By EDWARD GREENFIELD, IVAN
MARCH, and DENIS STEVENS.
PRESENTATION EDITION DE LUXE
BINDING.
A Supplementary volume is planned for early 1970.

Membership: Open to all music lovers with a modern reproducer who know about
keeping their stylus in good shape and about care of precious LPs (for both services).
Catalogue includes every current recommended Stereo and Mono LP of classical
music. ' Musicals' and the spoken word as detailed in THE L.P.R.L. ( CLASSICAL)
CATALOGUE & HANDBOOK (
8/6d. post free) with a special Light Music
Supplementary list in Stereo only (sent on request).

THE LPRL ( SELECTIVE) CLASSICAL
CATALOGUE AND HANDBOOK

* The Semi-Professional Service
(for those with a good modern stereo reproducer who want immediate access to
new issues plus the normal service as covered by the Full LPRL Catalogue.)

New 1968 EDITION

1/- post
& packing

8/6
POST FREE

This selective catalogue listing only the cream of the recommended
classical LPs issued to date ( mono and stereo). Only records of a
high standard of performance and recording are included and where
possible a ' Best Buy' is given. ( Includes Musicals and Spoken Word
discs.)

Annual subscription: 25/- ( includes damage insurance).

* The Standard Library Service
Annual subscription: 1guinea ( includes insurance against accidental damage).
Cost: 3d. per day for each ( perfect) LP borrowed.

* The Once-a-year Subscription

3/6

THE PROFESSIONAL STEREO

Inclusive annual membership covering hiring, postage and insurance.

CATALOGUE

Cost: 1/- to 1/3 per week for each LP (according to number borrowed).

Latest EDITION
(a concise list of the finest stereo records).

of 6 budget- priced ' bargain

(2/- post)

Volumes I & 3 are now out of print and are replaced by Volumes 5 & 6.
Volumes 2 & 4 still available at special price: CLIO ( post free).
Other indispensable Library publications include ...

FOR IMMEDIATE MEMBERSHIP OF

*
BUDGET PARCELS: A selection
Cost: Just over lid, per disc per day.

25/-

covering composers A- Mc
is now available at

Classics'.

POST FREE

BOTH CATALOGUES TOGETHER ARE 10/6 ( post free).

THE LPRL ( SPECIALIST) FACTORY FRESH SALES SERVICE FOR NEW LP's. 33 Catherine St., W.C.2 ( phone TEM 1179)
Used regularly by satisfied Record Buyers all over the world as well as local authorities, universities and schools guarantees ...
I. A guaranteed unplayed factory- fresh copy of any LP currently available,
2. Rigorous inspection and careful packing ensures a perfect disc.

IF YOU ARE UNHAPPY WITH

3. LPs are de-staticised ( without charge) by asimple process, freeing them from static
without applying asurface film. They can be reproduced at the lightest tracking
weights without interference from dust.

THE STANDARD OFFERED BY YOUR PRESENT

SUPPLIER WHY NOT MAKE A TRIAL ORDER (FROM US) NOW!
Send 6d. stamp ( no envelope) for details of all

L.P.R.L. services to:

You can also borrow personally from
(write direct for details)

THE LONG PLAYING REC

RD LIBRARY LTD

SQUIRES GATE STATION APPROACH, BLACKPOOL, LANCS.
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LONDON
33 Catherine St.,
W.C.2 (off Aldwych)

BRISTOL
House of Sound
5 Marsh St.

(Phone TEM 1179) ( Phone 21534)

where the cost
of Hi-fi
comes down

FRANCIS
OF WOOD GREEN

CARTRIDGES

SONOTONE

22/6

e

9TA or 9TAHC
(Fitted Diamond
Styli) ( CERAMIC)

Plus 2/6 post and packing

TYPE 9TAHC

plus
2/6
post and
packing.
Sensitivity: ( List price 82/-)
55 mV/cm/sec rms minimum at
45 at 1,000 Hz, measured on
Decca SXL2057

47/6

20T1 An inexpensive stereo crystal
cartridge— ideal for the kid's pop
records—( sapphire styli).
19T1 (
WITH TURNOVER LEVER)
All goods listed on this page are
fully guaranteed and carry our
money
back
guarantee . i not
completely satisfactory.

8T4A
(Fitted Diamond Styli)

List

35/Price 60/9.

Plus 2/6
post and
packing

Exclusive Rumble Filter
The rumble filter takes the form of a compliance
between the pick-up mass and the arm mass. These
three elements together with the compliance of the
pick-up itself form a four- element filter. This filter
acts against vertical movement of the stylus causing a drop in the output voltage below 120 Hz.
The attenuation provided averages 10 dB.

YOU SAVE ALL ALONG THE LINE...

AVAILABLE
NOW

MAGNETIC

MON
(DISTYLI D )

TODAY'S VALUE £6

OUR PRICE

rj5

a

/-

Plus 2/6 post and packing

TELETON F2000 TUNER-AMP
AM/FM Stereo decoded. 5 Watts each channel
Tape and Phono inputs. 8 £ 2 output and headphones. Superb value. Fully guaranteed.
Plus 12/6 post and packing

HI-FI THAT'S

EASY ON THE

NAGRA

UNBEATABLE
VALUE

GUARANTEED NON-ABRASIVE

3
,,,

each

EAR AND THE POCKET

PLINTH

CASSETTE HEAD CLEANER
CASSETTE HEAD CLEANER

A magnetic stereo cartridge fitted
with diamond styli, compatible for
mono. Stylus replacement is simple
and can be carried out without
removing the cartridge. Send S.A.E.
for performance and technical data.
Fully guaranteed.

CARTRIDGE!

AND

COVER

95i -each

•

Plus 10/- post
and packing.
At last, direct from America
the unique cassette head
only
cleaner. Removes depositspost
plus 216
from the recording headpacking
and
with a non-abrasive polishing action.
Fits all compact cassette recorders and
playback units.

9/3

We are the specialists for this—
"The finest portable tape recorder in the world"

Suitable
for
AT60;
SP25: 3000; 2500; 3500.
A superbly finished
Plinth of British design in teak wood ready cut for AT60 and
SP25 units. Spindle can be left in position with cover on. Complete with perspex cover of neutral smoke tint. The whole unit
has very clean lines and will blend in with a wide range of
furniture.

MAIL ORDER — BY RETURN POST — GUARANTEED!

STOP PRESS SECTION!
The
"COUNT
DOWN" Stereo
Budget System at
65 gns. is an outstanding
success. Compare
below the cost if
bought at normal
prices.
Ready wired and
tested.
Fully
guaranteed.

2 Solent Speakers ..
1 Garrard SP25 Mk II..
1 Plinth and Cover ..
1 Arena F210 Amplifier
1 Magnetic Cartridge.
Connecting Cables and Plugs
Total
YOU GET ALL
THIS FOR ONLY

36 0
15 6
7 0
34 13
6 6
1 5

0
4
0
0
0
6

£100 10 10

65 gns.

Delivery charges by arrangement

TRULY GREAT VALUE
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REPLACEMENT STEREO
DIAMOND STYLI
8TA
ALL AT
9TA
9TAHC 115/. each
GP91
ST9
P. & P. 1/6.
8T4
J others on request

ZONAL TArE
7" L.P. 1800 ft...
25/7" S.T.D. 1200 ft...
14/5" L.P. 900 ft. ..
9/5" S.T.D. 600 ft.
6/6
10" Nab spool 2400 ft. 35/Post & packing, 2/- each.
Orders E5 or more postfree

J. J. FRANCIS

(WOOD GREEN) LTD
123 ALEXANDRA ROAD, HORNSEY,
LONDON, N.8.
BOWes Park 1662

Nearly 50 years experience in the design and manufacture of record playing equipment is reflected in the high
quality and reliabiiity of these Garrard Turntables.

SL 95

Weight- counterbalanced pick-up arm has gimbal type pivots and a
rigid design of pick-up arm is achieved by use of a slide- in cartridge
carrier. Calibrated pick-up arm bias compensation and calibrated finestylus force adjustment are incorporated and the pick-up arm is positively locked on its rest. The retractable record platform can be pushed
down out of the way when the unit is used for single play and is released at the press of a button for automatic play. Further refinements are cue and pause facility, and automatic play of single records.
Finished in dark green, black and silver.
Size: 15 TT," x 14*" x4*".

£37.19.6

plus 101- carriage.

SL 65
Four- speed automatic with loadea turntable and cue and pause control.
Weight- counterbalanced oick-up arm with calibrated bias compensation
and fine stylus force adjustment. Plug-in pick-up shell accepts most makes
of cartridges.
Finished in dark green, black and silver.
Size: 15Yi-,"x 12rx 4r.

PLINTH & COVER
A superb plinth and cover of British
design ready cut to accept Garrard
SL 95; SL 65 and the AP 75. turntables.

£14.19.6

plus 101- carriage

£6/17/6

PI"
101- carriage

THE NAME THAT SPEAKS FOR ITSELF

3000 Features low- mass tubular pick-up arm
for use with high compliance cartridges.
Fitted with 9TAHA cartridge with diamond
stylus.
£1

0/17/6

plus 101— carriage

AT60 Mk il. Automatic turntable. Weight
counterbalanced pick-up arm with bias
compensation and calibrated stylus force
adjustment. Cue and pause control.
I

3/9/6 plus

10/— carriage

AP75 Three- speed single record playing
unit for the l-li-Fi enthusiast. Non-magnetic
recessed turntable and aluminium die cast
pick-up arm to give law line look.

£19/19/6

plus 10/— carriage

SPIS Mk Il. High quality . ingle record
playing unit with special features including cue and pause control.
Automatic pick-up return and switch off.

£11/19/6 plus

101— carriage

GARRARD ALWAYS GUARANTEES FINEST REPRODUCTION
All units are fully- guaranteed, but your best guarantee is
Garrard's world-renowned reputation for advanced design,
first-class manufacture and absolute reliability, which is
endorsed by our own confidence in offering this range to
our customers.
You may order by post with complete confidence.
All orders are despatched the same day as they are
received.

J. J. FRANCIS

Please forward by return ... Garrard turntable(s) Model No.
for which Ienclose cheque for the sum of

plus 10/- carriage.
Total

NAME
ADDRESS

(WOOD GREEN) LTD
123 ALEXANDRA ROAD, HORNSEY,
LONDON, N.8.
BOWes Park 1662

(H FN)
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The professionals

AU- 222

AU- 555

Choose either the Sansui AU-555 or
AU-222 solid state Control Amplifier
to power your stereo system and discover a whole new world of sound
realism ... the professional world of
Sansui stereo.
Both amplifiers incorporate every
advancement made in audio engineering to date. Wider bandwidths.
Lower distortion. Wider frequency

response ranges and higher stereo
separation figures.
At 60 watts, the AU-555 is designed
to deliver top performance when used
with medium to higher powered
speaker systems. In addition to independent pre- and main amplifier sections, it has terminals for two speaker
systems, plus four outputs and seven
inputs.
At 46 watts, the Sansui AU-222
offers most of the features of the
larger AU-555 and is the first really

compact control amplifier capable of
professional performance.
If you're looking for an amplifier
capable of getting the best your components are capable of delivering,
look to the professionals. As close as
your nearest Sansui dealer.

Sansitei_

England: TECHNICAL CERAMICS LTD. Thornhill, Southampton Hampshire Tel: Southampton 45166 / Ireland: RADIO CENTRE 122A, St. Stephen's Green, Dublin
2 / West Germany: COMPO HI-FI G.M.B.H. 6 Frankfurt Am Main, Reuterweg 65, Frankfurt / Switzerland & Liechtenstein: EGLI, FISCHER & CO. LTD. ZURICH 8022
Zurich Gotthardstr. 6, Claridenhof / Italy: ELECTRONICA LOMBARDA S.P.A. Via Montebello 27, 20121 Milano / Austria: THE VIENNA HIGH FIDELITY & STEREO CO.
1070 Wien, Burggasse 114 / Belgium: MATELECTRIC 199, Boulevard Leopold ll Laan, -199, Bruxellm 8 / Netherlands: TEMPOFOON BRITISH IMPORT COMPANY N.V.
Tilburg, Kapitein Hatterasstraat 8, Postbus 540 / South Africa: GLENS ( PM LTD. P.O. Box 6406 Johannesburg / SANSUI ELECTRIC CO., LTD. FRANKFURT OFFICE
Schiller Strasse 31, Frankfurt Main, West Germany / SANSUI ELECTRIC CO., LTD. 14-3, 2-chome, lzumi, Suginami-ku, Tokyo, Japan
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Ferrograph Series 7 the simple recorder with
thirty recording
facilities
The Ferrograph Series 7 Tape Recorder is
many instruments in one: If you just want
to record without going into technicalities,
it is the simplest instrument, handled by
setting one or two basic controls. If, however, you need a recorder for hard, professional work, the Ferrograph will do it for
you 24 hours a day, year in year out (that's
why important communications centres
specify it). If you need your recorder to
produce the most complex effects, the
Ferrograph recorder gives you a greater
range of facilities than any other.
Available in Mono, and in Stereo with
and without end amplifiers, embodying a
unique range of recording facilities, including:

e All silicon solid-state electronics with FET
input stages and wide input overload margins.
•Vertical or horizontal operation.
•Unit construction: The 3 individual units i.e.

tape deck, power unit and amplifier complex are
mounted on asingle frame easily removable from
cabinet for service or installation in other cabinets
or racks.
3 motors (no belts). 3 tape speeds.
Variable speed spooling control for easy
indexing and editing.
Electrical deck operation allowing pre-setting
for time-switch starting without need for machine to be previously powered.
Provision for instantaneous stop/start by
electrical remote control.
Single lever-knob deck operation with pause
position.
Independent press-to-record button for safety
and to permit click-free recording and insertions.
81" reel capacity.
Endless loop cassette facility.
Internal loud speakers (2)-1 each channel on
stereo, 2phased on mono.
4 digit, one- press re-set, gear-driven index
counter.
2 inputs per channel with independent mixing
(ability to mix 4 inputs into one channel on
stereo machine).
Signal level meter for each channel operative
on playback as well as record.
Tape/original switching through to output
stages.
Re-record facility on stereo models for multiplay, echo effects etc, without external connections.
Meters switchable to read 100 kHz bias and
erase supply with accessible preset adjustment.
Three outputs per channel i.e. ( 1) line out—
level response. (2) line out—after tone controls.
(3) power output-8-15 ohms.

e
e
•

e
e
e
o
e
e
•
e

e
e
e
e

•

ePower output 10W per channel.
•Independent tone controls giving full lift and
cut to both bass and treble each channel.
•Retractable carrying handle permitting carry-

ing by one or two persons.

U.K. Retail prices from £ 150 incl. P.T.
See and hear Ferrograph Series 7 recorders
at your local Ferrograph stockist, or post
coupon for details and address of nearest
Ferrograph specialist (or ring 01-589 4485)

FERRO GRAPH

r
;

iumm iu mmmmmm imimmlim mm im m ano m u mmiamn
iin mai
To the Ferrograph Co Ltd, Mercury House, 195 Knightsbridge, London SNN 7
Please send me FREE brochure on Ferrograph Series 7Tape Recorders i
r_] please
OR send me the new Ferrograph Manual, for which Ienclose £ 1
D tick

LI

NAME
ADDRESS
FifN
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Top quality, high performance tape,
so sensibly priced—
igusfree insurance for your tape recorder

and now you can get this superb ta eslicer
for half price when you buy
It makes such sound sense when you buy SYNCHROTAPE— now more than
ever. For not only do you get free insurance up to £ 25 for your recorder as
protection against theft or fire, but each reel of SYNCHROTAPE that you buy,
from 5" to 7", contains a special offer coupon towards the purchase of the
superb Adastra ' Instant Cut & Trim' tape splicer for only 7/6. ( usual price 15/-).
This Offer is restricted to the U.K and Eire only.
*...and yet another SYNCHROTAPE-PLUS feature!
Free booklet with unique Recording Log and Technical data now included in all Synchrotape packs from 4- upwards.
SIZE

STANDARD

2r
150'- 4/9d.

5"

600*- 15/-

r

LONG

DOUBLE

TRIPLE

POLYESTER/P.V.C.

200'- 5/9d.

3"
4"
5d"

I
P.V.C.

BASE

How to
get your
Adastra
Tape
Splicer

300' 8/9d.

225'- 6/3d.

300'

8/9d.

450'- 12/-

600'

18/-

450'- 13/9d.
900'- 27/-

900'- 18/6d,

1200'

28/6d.

1800'

900- 18/6d

1200'- 22/6d.

1800'

361-

2400'- 57/6d.

45/-

1200'- 22/6d.

1800'- 28/6d.

2400'

48/-

3600'• 75,'-

Send three of the splicer offer coupons with a
postal order for 7/6d, together with your name
and address on the order form supplied to: Adastra
Electronics Limited. Within 14 days you will receive
your tape splicer, postage free, and with full
instructions for use.

COMPREHENSIVE TAPE- EDITING KIT WITH SPLICER-29/6d. plus 6/6 PT.

Synchrotape
ADASTRA

ELECTRON ICS

LIM ITED

A range of 21 top quality, high performance tapes
167 Finchley Road, London, N.W.3 ( Tel: MAI 8164:5)
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165 WATT SOLID STATE MULTI- CHANNEL STEREO AMPLFIER
Unequalled clear and un distorted sound is the guarantee of TRIO's
Supreme 1 stereo amplifier.
The reson is in speaker adjustment.
Multi- channel means the adjustment is made at the front stage
of the main amplifier.
The Supreme 1 cuts down on IM ( Inter Modulation)
distortion because it is designed to narrow the signal band
to the main amplifier.
Better transient response is achieved with each speaker
connected directry to its own amplifier.
Excellent tone is produced because multi- channel eliminate disturbing
magnetic distortion and possible overloading of condenser and choke coil.

200 WATT FET-IC-SOLID STATE
AM/FM STEREO TUNER AMPLIFIER TK-140X

A111111•1111111111111111L,

IAi_ MUSIC POWER ,11-1F): 200 watts at 4 ohms. 1/0 watts
at 8 ohms * FREQUENCY RESPONSE: MAIN INPUT: 8 Hz to
120,000Hz
1.5dB AUX INPUT: 20Hz to 30,000 Hz t 1.5dB
*DAMPING FACTOR: 28 at 8 ohms * SENSITIVITY ( IHF): 1.7 /N
(FM) * FM IF STAGE: 4 IC's ( Integrated Circuits) * FM FRONTEND: 3FET's 4 gang tuning condenser * DIMENSIONS: 16- 1/2'W,
5-I/2"H, 12- 1/4 "D

the sound approach to quality

TO: B.H. Morris & Co.. ( Radio) Ltd.
HN
Send me information an TRIO TUNER.
AMPLIFIERS & name of nearest TRIO retailer.
NAME:

TRIO

ELECTRONICS, INC.
T,,K

Sole Agent for the U. K

O

AGE:

ADDRESS:

APAN

B.H. MORRIS & CO., ( RADIO) LTD. 84/88, Nelson Street, Tower Hamlets, London E. 1, Phone: 01-790 4824.
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The Swinging Sound
from Sweden

Close your eyes and listem—a Luxor set is distingu shed by its excellent sound—
but not only that— purchase with your eyes open, it will stand up to inspection
from all angles. Stop, look and listen— the Luxor range of high fidelity equipmeit
—to you, from Sweden.
a 4788 FM Tuner/Amplifier, 2x 2C W channels. lb MP6.3 Stereo Tape Recorder.
c4782 AM/FM Tuner/Amplifier, 4 wave bands, 2x20 W channels. dRange of top
quality Loudspeakers. e HF 173 Kghstandard Ti' rr table.
For further details contact.

12=1P-F1MIN

1
1-:T_I LU

84 BOLSOVER STREET
LONDON W.1
Telephone 01-636
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Goodmans High Fidelity '69

New Edition- Now Printing
- -1

Goodmans High Fidelity Manual is of interest to beginners and enthusiasts alike— with articles on Stereo;
an Introduction to High Fidelity, Stage- built systems,
as well as full details of Goodmans High Fidelity audio
products. Thinking of High Fidelity— first read Goodmans 28 page Manual.

Send for your free copy
Please send me a free copy of Goodmans Manual
Name
Address

Goodmans Loudspeakers Limited
HFN'i3

Axiom Works, Wembley, Middlesex. Tel: 01-902 1200
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The biggest HiFi Player
in the world!

Largs
Comparator Console

It is designed for the Learner... If you are taking your
first cautious steps into the wonderful world of HiFi, then our
Comparator will guide you very surely. It plays records for you
through every possible combination of the most worthwhile
equipment on the market, so that you can judge one against another,
and be sure of choosing the combination that best pleases you.
John Borwick, author of 'Hi-Fi for Beginners', called it
`a genuine attempt to help the customer'. Thousands of our
customers agree.
It is designed for the expert... If you know about Hi-Fi you'll
already know about Largs. Percy Wilson, the Audio Consultant,
said ' Iam wonderstruck at the enterprise and cunning of your new
Comparator'. Have you seen it - and seen what else is new in
HiFi in our world-famous showrooms ?
And do you know about TaiLARGrams? A TaiLARGram is the
Hi-Fi equipment of your choice, housed for you in acabinet that's
also uniquely yours - aTaiLARGram: 'tailor-made' to your taste.
Or in one of our many handsome ready-made ones.
One example is shown here.
Come along to Largs and look and listen!
Delivery and normal installation are free within 20 miles of London so are Largs technical brains for servicing within 12 months.
Send for our booklet HI-FI FURNITURE.

4 ik-t/trürn, r=f

GRESHAM - by Largs cabinet makers.
Designed for ample HiFi equipment.
Length 3' 2r, depth I' 7r, height
overall 2' 9 Beautifully finished
in walnut or mahogany.
Price (cabinet only) £92.

w ow possibly the best showrooms in the
N
rld for choosing agood radiogram.

76-77 High Holborn • London • WC • or-242 2626.
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TD150AB Transcription Turntable complete with TP.13
arm and teak plinth. 331 and 45 rpm. Belt drive system.
nib antimagnetic turntable. Plug in shell. Horizontal and
vertical adjustment. Viscous damped lowering device.
Tracking force 1-8 grammes. Wow and Flutter + 0.09%.
Rumble —65dB. Price £39.16.0 Inc. p.t.
AS.13 Anti- Skating Device optional extra.

41 metrosound

The basic
performance
of aturntable is
judged by speed
regularity (wow and
flutter) and rumble
level and in order to
make comparisons with
different models it is
essential that performance
figures are obtained by the
same method of measurement.
All figures quoted by Thorens
are to the DIN specification by
which units must meet or exceed
the following figures, i.e. Rumble
— 35db. Wow and flutter
0.2%.
Before you decide to buy a turntable
make the comparison test— no other
transcription turntable can match Thorens.

TD124/11 Transcription Turntable. 16. 33;, 45 and 78
r.p.m. Two part turntable w:th clutch action. Belt drive
system. Variable control ± 3% on all speeds. Illuminated
stroboscope. Built in levelling device. Replaceable pick up
arm mounting board. Wow and Flutter 4 0.09%. Rumble
—60dB. Sets the standard by which all other turntables are
judged. Price FM.15.10 Inc. pl.

TD125 Thorens first electronic turntable and the latest
addition to their range of fine turntables. 16, 331 and 45
r.p.m. Trans:stor governed 16 pole synchronous motor.
Electronic speed selector. Variable control + 2% on all
speeds. Illuminated stroboscope. Built in levelling.device.
Dynamically balanced 7Pb12" turntable. Belt drive system.
Interchangeable pick up mounting board. Wow and Flutter
± 0.08%. Rumble —68dB. Price £113.4.9 Inc. p.t

Stocked and demonstrated by all leading Hi- Fi dealers or write for full details to:
Metrosound ( Sales) Ltd., Audio Works, 35/37, Queensland Road, London, N.7. Tel : 01-607 0351/2/3.

Wharfedale's
3new speakers
have
1thing
in common

Wharfedale Rosedale
New 3Speaker System
The new Rosedale is a perfect combination of the elLctronic engineer's skill and the cabinet maker's art.
Within a generous enclosure the three new speakers produce a response from 35 Hz to 20,000 Hz, in a quality
which few experts will distinguish froM the original
recording.
The distinguishing features of the Rosedale are a massive
15" bass unit, an acoustically isolated 5' unit, and a 1'
tweeter with acone mass of only 0.2 grams which spreads
the smooth performance of the treble notes over a wide
area.
The cabinets are beautifully finished in Oiled Teak or
Polished Walnut veneers.
Size:
24" x23" >- I
31"
Power handling capacity:
25 watts r.m.s.

superlative
quality

VA V A
WHARFEDALE

RANK WHARFEDALE LTD.,
IDLE, BRADFORD, YORKS.

Wharfedale Dovedale III
New 3Speaker System
The new Dovedale III has the smoothest performance that Wharfedale has ever achieved.
A 12" bass unit, a5" mid- range and a 1" treble unit
are linked by an ingenious cross-over network
which carries the sound without audible peaks or
troughs from 40 Hz to 20,000 Hz. The newly
engineered units are perfectly matched to the needs
of the system.
This remarkable performance comes from an
elegant cabinet with choice of Oiled Teak or
Polished Walnut veneers.
Size:
241" x 14" x 12"
Power handling capacity:
25 watts r.m.s.

Wharfeda le \ Ielton
New 2Speaker System
The Melton has been designed to give a big performance in a compact cabinet at a modest price.
It can be used with high powered amplifiers, but is
sensitive enough to perform superbly with lower
powered amplifiers.
A new wide spectrum 12" bass unit gives a firm
clean quality to the bass notes from 45 Hz. An
electrical cross-over unit links the bass unit at
1500 Hz to an acoustiprene low mass tweeter. The
result is apowerful speaker assembly which gives a
smooth response from 45 Hz to 17,000 Hz.
The Melton is handsomely styled and finished in a
choice of Oiled Teak or Polished Walnut veneers
with Blackden mesh.
Size:
21" x 13" x101"
Power handling capacity:
20 watts .r.m.s.

The turntable that
turned the tedies.
We thought that perfectionists would insist on aseparate turntable and pick-up arm.
But when we released the GL75 we were proved wrong.
You can afford to be aperfectionist ... with the Goldring Lenco GL75.

Low mass de-coupled arm with knife-edge bearings. Precision settings for playing
weight and bias compensation. Hydraulically operated lowering device. Stylus overhang
adjustment. Massive die-cast non-ferrous dynamically balanced turntable.
Four speeds with infinitely variable adjustment. Unique vertical drive system. GL75 unit £36.8.2.
The GL75 unit is mounted on an individual hand finished wood plinth
for which ahinged perspex dust cover is available which may be left in position
while the unit is in operation. GL75 ¡Pas illustrated £49.2.8. tax paid.
Available separately as Plinth 75 and Lid 75 £ 12.14.7. tax paid.
The Goldring 800/E Free-Field true transduction magnetic
cartridge is an ideal choice for use with the GL 75 unit.
Tracking between to i grams with avertical
tracking angle of j5°, it is fitted with a
replaceable elliptical micro diamond stylus
having an effective tip mass of less than img.
£15.4.6. (plus £ 3.1z.7. P.T.)

®

Goldring Manufacturing Co. (Great Britain) Ltd.,
486/488 High Road, Leytonstone, E.I. Tel: Leytonstone 8343
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Quite.
'Scotch' Low- Noise ' Dynarange' tapes
reduce background noise.
They also increase your dynamic range.
And improve your frequency response.
So you can reduce recording speeds
if you want.
In fact you can halve them. Without
losing quality.
So you save money, even though you pay
abit more.
Or you can exploit that increased
dynamic range and improved frequency
response.
And make the best recordings you've
ever heard in your life.

202 STANDARD PLAY
sizes: 5", 5;" and 7"
203 LONG PLAY
sizes: 5", 5;", 7" and 8;"

Scotch

>\

/

,e' . ...!:._.. / ' •

For Price List of the full " Scotch" range with
technical details, write to: C. C. Wride.
Magnetic Products Division, 3M Company,
3M House, Wigmore Street
P.O. Box 1.E.T., London. W.1.

DYNARANGE

3M, 'Scotch' and Dynarange" are trademarks of Minnesota Mining and Manufacturing Company.
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the finest showrooms and demonstration studios in Europe, and
possibly the world, to be devoted exclusively to High Fidelity

42-45 Tottenham Court Rd.,Lon.don, W.1
Tel.: 01-580 2573. Open all day, 9a.m.-6 p.m. Monday to Saturday
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We offer acordial invitation to all our customers old and new and to HiFi enthusiasts everywhere to
visit the new " Home of High Fidelity" - to see, hear and compare the widest range of equipment ever
presented in one place at one time. Here you will find all the latest Amplifiers, Tuners, Tuneramplifiers, Record Decks, Tape Recorders, Compacts, VTR equipment, Speakers and accessories by all
the world's leading manufacturers - your choice is unlimited. The demonstration facilities are
incomparable; for the first time you can make abalanced comparison of any combination of equipment
in conditions designed to give you an exact rendering of the sound you will hear in your home. Our
experienced staff will give you every assistance in planning acomplete system and selecting the equipment most suited to your individual requirements. •
We look forward to welcoming you Soon to the "Home of High Fidelity" - you will indeed find everything
that the heart of the HiFi enthusiast desires, plus the service and outstanding value Package Deals for
which Lasky's are famous.
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We stock an incomparable range of equipment enabling you to see, hear and compare every
11
make and model in one place at one time. We pride ourselves on always being " first"
e
• 1 known
with each new model on the market.
•
•
•
52 Our
long established reputation of over 36 years service and experience in every aspect of
audio and electronics is your guarantee of satisfaction.
•
•
•
Five West End and City branches - two, including the great new " U.K. Home of High
•
Fidelity" at 42-45 Tottenham Court Road, W.1, devoted exclusively to high fidelity equipment
plus
comprehensive HiFi departments in all branches and the finest Mail Order service in
•
•
Europe - serving the world!
•
•
•
Unique demonstration facilities that enable you to listen in conditions designed to give you
•
atrue and uncoloured judgement of the equipment as it will sound in your home.
•
•
Experienced specialist staff whose sole aim is to ensure your complete satisfaction and who
will " custom-plan" e complete system to your individual requirements and budget. Our
•
•
comprehensive after'sales service and continued interest ensure your lasting pleasure.
•
a
• 6 At Lasky's we initiated the Package Deal, offering the best possible value with the greatest •
economy when you buy acomplete system - we are continually seeking new ways to save you
•
•
money and offer even better service.
•
4
•
• 207 EDGWARE ROAD, LONDON, W.2 Tel.: 01-723 3271
42-45 TOTTENHAM CT RD ,LONDON, W 1 T l 01-580 2573
•
• 33 TOTTENHAM CT. RD., LONDON, W.1 Tel.: 01-636 2605
•
•
ROAD, LONDON, W.2
Tel.: 01-723 9789

REASONS
WHY YOUR QUEST .•
FOR UR ENDS AT
LASKY'S

,

‘
41K
11.

Branches

High Fidelity Audio Centres

Open all day, 9 a.m.-6 p.m. Monday to Saturday

Open all day, 9 a.m.-6 p.m Monday to Saturday

Open all day, 9 a.m.-6 p.m. Monday to Saturday

118 EDGWARE

.

.

.

e .:

.

152/3 FLEET STREET, LONDON, E.C.4

Tel.: 01-353 2833

Open all day Saturday, early closing 1 p.m. Thursday

Open all day Thursday, early closing 1 p.m. Saturday

S

ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
See...................................
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Take any

AUDIOTECHNICA
cartridge...
... and you take an
important step
towards perfection
in stereo reproduction
The Audio-Technica is an outstanding stereophonic cartridge
featuring a series of unique concepts which are considered to be
the key to good performance in high fidelity cartridges. Among its
many features is the fact that stylus replacement is extremely
simple. It provides superb frequency response and extremely low
cross-talk, while due to its light mass and high compliance, perfect
tracking is maintained even at very low stylus pressure.
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Model

AU'S

AT.33

AT.21

AT.35

Frequency Amon.
-I- 2db
H.

20-20000

20.20000

20-25000

20.25000

Channel Separation
at 1KHz.

30 db

25 db

27 rib

30 Ob

Output Vogue
at 1KHz. 5crn/sec.

4ni1/

5rn1/

4ni1/

5mV

Static Compliance
cm/dyne

30 ir 104

23 x10 F

30 a10.4

23 x10- 8

Tracking Force-gin.

0.5-2.0

05.2.5

0.5.2.0

0.5-2 5

Tr c tng Angle

15'

15

15 °

15 °

TIP

stereo cartridges
are good ... very good

In line wi h their policy of giving the
British public outstanding value,
Shriro (U.K.) Ltd. follow up the successful introduction of Audio-Technics cartridges by introducing a
range of amplifier and tuner units,
manufactured by the Lux Corporation
of Japan.

1z]

in-

Nivico
(Victor Company of Japan Ltd.)

Manufacturers of worldrenowned Hi Fi equipment,
tape recorders, radios and
record players.
MSL 8E-1 solid state modular
See the latest range at Lasky's
stereo compact with AM/FMI
FM stereo tuner and 36W.
new showrooms.
amplifier.
Pick of the world's best
Sole U.K. distributors
',
DENHAM & MORLEY (OVERSEAS) LTD.,
Denmore House, 173/175 Cleveland St., London W.I.
Tel: 01-387 3656/7/8

Iva], Trouoli linehmerand SI
(
91.1)30
Ilu. lines!
stern) pariniirship min

Trough Line F. M. Stereo Tuner. Frequency range: 88-108 MHz.
Stereo 30 Amplifier. All transistor—output up to 15 watts per channel.
Wood cabinet available separately. Price £9.16.10 inc. P.T.

LEAK

This new range of
superb quality audio
equipment
priced
from 57 gns to £160
is
being
wholeheartedly accepted
by ah i who use it,
following introduction at Harrowgate
during
Northern
Audio
Fair.
The
amplifier side of the
range is covered by
three stereo units
ranging from 57 gns
(30 watts PC rms) to
£115 (50 watts PC
rms). The range is
completed
by
a
stereo tuner for each
amplifier at around
the £160 mark.

HIa"laFl

et .
83.
. Co.
Ho.
L
n
J
d
.
o
L
n

Ltd., Brunel Road,

The outstanding
Philips Audio Plan
tuner with
Stereo decoder

Lux amplifiers

Full details are available from various branches of Lasky's Radio including their magnificent new showrooms at 42-45 Tottenham Court
Road, London, W.t, where they stock both Lux and Audio-Technica
equipment. Information can also be obtained from the London office
of the Shriro group of Companies given below.

Distributor: Shriro ( U.K.)
Cannon Street, London,

Limited, 8 Bush Lane,
E.C.4.
Tel.
01 626 4711

Model GH 944 Stereo AM/FM tuner with sensitive tuning
indicator. Equipped with decoder for stereo broadcasts. Outstanding performance. Size 15" x81" x51".
List £72.18.4 inc. PT £ 14.9.o.

PHILIPS

All the famous makes and models can be seen and heard at the
new " U.K. Home of High Fidelity"

42-45 TOTTENHAM COURT ROAD, LONDON, W.1
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Xmasiarzirs
The greatest range
and greatest name in
chassis and speaker systems

BEGINS WITH A
PROFESSIONAL MICROPHONE

The full range plus
Goodmans High Fidelity
equipment can be seen
and heard at Lasky's new
High Fidelity Showrooms

A new range of studio quality audio
products from PHILIPS sound division

Go° 6eete

F'YE TVT LIMITED

ARENA

DANISH
STEREO HI-FI—
HIGHFIDELITY
EQUIPMENT
at its very
best!

g

New Stereo
record player
FM/AM
Multiband radio
model SC 104F
by
Price: £ 162 1
50
(Complete with Speakers)

INITIONAL

THE FULL RANGE OF

etivi„eutel

•

AIWA -

TAPE

RECORDERS
AND
HI-FI EQUIPMENT

All the new precision range of Garrard
record playing units with constant speed
svnchro-LAB motors are available from
stock at LASKY'S

IS AVAILABLE FROM

LASKY'S
'NEW' HIGH FIDELITY SHOWROOMS

AIG

oithdlpg

headphones and
microphone from

Lasky's

Medley Music Ltd., are proud to
present their equipment including
the famous Medley Musette
Speaker System at Lasky's new
Home of High Fidelity.

AKG—Britain's leading suppliers of microphones to film,
TV. and sound
recording
studios and Hi -Fi enthusiasts.

All the famous makes and models can be seen and heard at the
new " U.K. Home of High Fidelity"

42-45 TOTTENHAM COURT ROAD, LONDON, W.1
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Armstrong

metrosouncl —

the high fidelity sound

DISC and TAPE
ACCESSORIES

==-"-

Great Britain's Largest Range

See and hear the full range of Armstrong high fidelity
products at Lasky's magnificent new premises. Congratulations to Laskys on their great new enterprise.

Ortofoin

F-I lJ FUE

STEREO CARTRIDGES

Thorens
TRANSCRIPTION TURNTABLES
Sinus

Setting the world's

.outia

SPEAKER SYSTEMS

standard in sound

TRANSCRIPTORS LTD

You will find

Congratulate

Lasky's

Radio

on

the

opening of their fine new premises in the
heart of London, where all Transcriptor
products may be seen at your leisure.

at Lasky's new premises, naturally

.‘h .‘I

DUAL ELECTRONICS LIMITED
congratulate LASKY'S on opening their exciting
new ' HOME OF HIGH FIDELITY' and are pleased
to announce that the entire DUAL range of Turntables, Amplifiers, Tuners, Tape Recorders and
Systems will be on demonstration there.

tape recorders

hear Akai superb sound
at
Lasky's new
"home of high fidelity"

DUAL ELECTRONICS LIMITED
Radnor House, London Road,
Norbury, London. S.W.16.

All the famous makes and models can be seen and heard at the
new " U.K. Home of High Fidelity"

42 45 TOTTENHAM COURT ROAD, LONDON, W.1
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CONGRATULATIONS FROM
(GRUF1DIG)

See and hear the new and
exciting 1969 range of Trio
transistorised High
Fidelity
Equipment at Lasky's new
Hi -Fi showrooms

-Nielersumeà

TEAC
Satellit 6000—the world's most advanced radio. A magnificent
portable that combines transistor circuits with double superhet
reception, automatic frequency control and bandspread tuning
,
givuvrld-wide reception on all wavebands.

The World famous range of TEAC
profesional and semiprofesional tape
recording equipment is now available
from LASKY'S new U.K. Home of
High Fidelity.

Price: £153. 6. 7d. .04
/Sae Lb..

Hear this and the full range of sound equipment in:a
superb setting

GRUNDIG FOR PEOPLE WHO LISTEN

WHARFEDALE
PRECISION BUILT
HIGH-FIDELITY
EQUIPMENT
ID RANK WHARFEDALE LTD,, IDLE, BRADFORD, YORKS.

ASK LASKY'S WHY
THEY'RE HOLDING
GOLDRING

e

® GOLDRING MANUFACTURING COMPANY
(GREAT BRITAIN) LIMITED
486-488 High Road, Leytonstone,Et1 LEY 8343

HEAR

KOSS
HEADPHONES
AT LASKY'S

-eitiaztîe
•.

DISTRIBUTED BY:

ESP 6 HEADPHONES

Tape Music Distributors
II Redvers Road,
London N.22.

The best pick-up arm in the world

All the famous makes and models can be seen and heard at the
new " U.K. Home of High Fidelity"

42-45 TOTTENHAM COURT ROAD, LONDON, WI
278
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move up to

G OLD:
'ONCENTRIC

DEMONSTRATIONS AVAILABLE AT
LASKY'S

TELE
FUN
KEN

NEW " HOME

OF HI- FIDELITY

TELEFUNKEN

\Y/
Congratulate Lasky's on the opening of
their new showrooms
See and hear all the latest Telefunken equipment including
Tape Recorders, System Audio, Hi Fi, Radios etc.

BASF offer their
congratulations to
Lasky's Radio Ltd.,
on the opening of
their new branch
where the full range
of BASF Tapes and Accessories
are available.

Celestion

Studio

A1111111111111111111111k,

'rand berg
TAPE RECORDERS
RADIO AND HI-FI
SYSTEMS

Teleton

TO DAYS INTERNATIONAL SOUND
Warmly congratulate Lasky's on the opening
of their new HiFi showrooms
The full range of Teleton amplifiers. Tuner
amplifiers and speakers are available for
your inspection.

Lasky's Choice:
The complete range of our Quality Loudspeaker
Systems

Mordaunt—Short Ltd
12 Hollywood Rd London SW 10 01-352 9898/9818

Designers and Manufacturers of Quality Loudspeaker Systems

The full range of
QUAD

Series

ROGERS

Loudspeakers for
the Perfectionist

at Lasky's

All the famous makes and models can be seen and heard at the
new " U.K. Home of High Fidelity"

42-45 TOTTENHAM COURT ROAD, LONDON, IN.11
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Sounds that sound better than that of any
comparably priced equipment—that's what Bryan
Amplifiers, Tuners and Tuner Amplifiers offer the
discerning listener. Made to the highest technical
specifications with every worthwhile refinement
necessary for flexibility of control, these units are
the finest value available on the Hi-fi market today.
Model 9000 Amplifier £45.0.0
Of 10 watts R.M.S. into 15 or 8 ohms.

Model 8000 Amplifier £52.0.0
25+25 watts R.M.S. into 4, 8 or 15 ohms.

All units fully transistorised and covered by our
comprehensive Two-Year Guarantee..
Export enquiries to Wilmex Ltd.,
Compton House, Malden Rd.,
New Malden, Surrey.
Tek Malden 9566/7

-Model 6000 MPX Tuner Amplifier £ 97.9.11
25 • 25 watts R.M.S. Into 4, 8 or 15 ohms.

Model 1500 MPX Tuner £49.8.10
2-3 uVs sensitivity.

280

Bryan Amplifiers Ltd.,
120 Ashley Road, Hale,
Altrincham, Cheshire.
Tel: 061-928 6026.

brya n

amplifiers
Ltd

2.
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ELAC STS 244-17, one of anew range of magnetic stereo cartridges by the pioneers of magnetic cartridge
design, ELAC GMBH, West Germany.

TYPE

FREQUENCY RANGE

STYLUS FORCE

STATIC COMPLIANCE

PRICE, incl. P/TAX

STS 244-17

20-20,000 Hz

1+--3 gms

18.10 -6 cm/dyn

£7 17 6

STS 344-17

20-22,000 Hz

1 -2gms

25.10 -6 cm/dyn

El I 19 0

STS 344-E

20-22,000 Hz

1 -2gms

25.10 -6 cm/dyn

£16

56

STS 444-E

10-24,000 Hz

33.10 -6 cm/dyn

£22

00

*--1+ gms

Also from the ELAC Hi Fi series, the superb MIRAPHON 22H transcription turntable and the Internationally
acclaimed M1RACORD 50H deluxe autochanger.
Either model with STS 344-17 cartridge £55 is. Od. incl. P/TAX.
Base and cover optional extra f9 10s. Od.
Comparator demonstrations of ELAC magnetic cartridges and turntables along with an extensive range of
Hi Fi equipment daily at our studio.
REMEMBER—YOU DO PAY LESS AT UPL.
UNILET PRODUCTS LIMITED . COMPTON HOUSE . NEW MALDEN . SURREY
Telephone: 01-942 9567
STUDIO ENTRANCE BY NO. 37 MALDEN ROAD
Hours: MONDAY- FRIDAY 9AM-6PM

[LAC
High

SATURDAY 9AM-NOON

To: UPL, COMPTON HOUSE, NEW MALDEN, SURREY
Please send me full ELAC details

Cartridges

Li

Free R Fi Price Catalogue
NAME

Fidelity
ADDRESS
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Turntables

E

E

The Better Way
To Buy HI- F1

YOUR MODERN 2-WAY HI-FI POLICY
GENUINE MONEY SAVING OFFERS

O

THE BEST OF THE NEW EQUIPMENT
1111M•Milb

MAXELL ( Japanese) CASSETTE OFFER
To fit all cassette recorders, including PHILIPS, SANYO, CROWN,
SONY, STANDARD, etc. Available in two convenient standard
sizes.
C.60 to give one hour's playing, 10/6
C.90 to give If hrs. playing, 15/—
Pip 6d per cassette - 6 or more past free w U.K.

GENUINE PHILIPS CASSETTE OFFER
Complete, ready for immediate use.

GARRARD A.70 MK. II

Outstanding amongst modern Garrard units, the
A.70 Mk. II combines reliability with every desirable
feature necessary to ensure the finest standards of
reproduction. A Sonotone Stereo Ceramic Cartridge 9TA is fitted.
Non-ferrous turntable,
counterbalanced arm; facilities for both manual
and auto playing. Complete in maker's carton with
guarantee and full instructions.

BRAND NEW IN
MAKER'S CARTON

14GE.
(PIP M U.K. 10/6)

Ell•A•S•F•
TAPE
AT BARGAIN PRICES
Acknowledged one of the world's best. We
supply it in manufacturer's sealed circular
plastic pocks, BRAND NEW AND
GUARANTEED.

3 SPEEDS

2,400' D.P

DYNAMIC
MICROPHONE
Exclusive Modern Electrics offer
This superb tape recorder, made in Austria by
a world famous manufacturer, comes to you in
maker's sealed carton, factory new and guaranteed.
Ruggedly built. Very high standards of performance.
Supplied complete with reel of tape,
spare reel, dynamic microphone and auxillary
recording cable
Abridged specification:3 speeds- 14/34/74 ips.
Frequency response- 25-16,000 Hz ± 3dB.
Controls— Record /Playback
Superimpose
Volume / Tone
Fast wind forward and reverse
Facilities— Record radio / record / microphone:
Extension speaker: Output to external
amplifier. " Magic eye" recording level
indicator Built-in loudspeaker.
Power output- 2.5 watts.

Usual price 17/6. Our price 14/6
Usual price 25/-. Our price 21/Usual price 33 /
6 . Our price 28/6

Sr or more, post free In U.K.

The best cassette
recorder of all

FITTED WITH SONOTONE STEREO
CARTRIDGE!

4TRACKS

P/P 6d. per cassette.

..
..
..

SAVE 5 GNS ON
THIS VERY LATEST
PHILIPS CASSETTE
RECORDER E13302

YOUR CHANCE TO SAVE £ 10- II
ON THE SUPERB

THE BEST OF ALL
RECORDER BARGAINS

The best possible you can buy.

C. 60 gives one hour's playing ..
C. 90 gives I} hours' playing ..
C.I20 gives two hours' playing ..

7" reel.

LGS/26.
Usual price 79/_
Modern
Electrics
price- 58/6
1,800 D.P. 51" reel LSG/26
Modern
Electrics
price-42/6
Usual Price 55/1,800' L.P. 7" reel LGS/35
Usual price 51/6
Modern
Electrics
price — 35/1,200' L.P Sr reel LGS/35
Usual price 3614
Modern
Electrics
price-28/900' L.P. 5" reel. LGS/35
Usual price 29/1
Modern
Electrics
price-22/POST FREE IN U.K.: 10% DISCOUNT
FOR 12 OR MORE ANY SIZES.
B.A.S.F. Plastic Swivel Boxes 7".-5/9:
5'-5/-: 5"-4/3
Post free if ordered
with tape, otherwise add 6d. postage per
box.

S.A.E. with all enquiries please, plus 2/6
in stamps where literature is requested.
Refundable on purchases for £ 5and over.
Prices subject to alteration if P. Tax
changes are made.

Reel size-5r.

This very latest Philips
model gives better performance and much greater
output than earlier models by Philips. Socket for connection to external speaker or amplifier. With carrying
case. Pencil microphone with on/off switch and separate
stand. Maker's hour long playing re- usable dem, cassette
included, together with library rack to hold your stock!
of cassettes.

oNLY25gns•

SPECIAL MODERN
ELECTRICS PRICE
BRAND NEW, WITH
12 MONTHS GUARANTEE

(Inc

PI Tax) ( P P 5/-)

New List Price inc. P./Tax 01.10.0.

SAVE £32.5.8
ON
PHILIPS
RB.771
STEREO
TUNER
AMPLIFIER
ORIGINAL PRICE

£92.5.8

OUR PRICE

£60.0.0

Carriage Paid in U.K.
Designed in latest slimly styled trend, this superb instrument comprises
a complete Tuner/High Fidelity Stereo Amplifier in self-contained
teak finished cabinet. Tunes long/med/FM and includes built-in multiplex decoder for reception of B.B.C. stereo broadcasts. Controls
include Volume/on-off/bass/treble/balance/tuning with press- button
function switching. Fully transistorized. Station named dial. 8 • 8 watts
RMS output into 5-8 ohm speakers. This fine Philips instrument is
built to give years of service and fine quality listening. Modern Electrics
back this bargain with their own service dept.

•Switchable A.F.0 on F.M
e GUARANTEED
e Built-in Ferrite rod aerial
12 MONTHS
for AM; indoor aerial for F.M
e BRA ND NEW IN
eTape-record and play through
MAKER'S CARTON
facilities
• LIMITED NUMBER
•Size 184" X 9' x 3}".
AVAILABLE

For KC. Mains 110/130 V and 200/240 V, 50 c/s.
Size: 164' wide x 174" deep x 64'. In strong
well styled portable type case with detachable lid.
Made to sell for
considerably more—
Our price
Carr.
20/-

and Docking

in

U.K.-

33 gns.

120 SHAFTESBURY AVENUE, LONDON, W.I
The good hi-ji shop directly
opposite the Columbia Cinema
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Telephone: 01-437 9692/3
Cables. MODCHAREX. LONDON

A word of warning
from B&W:
Hear the DM3
and your own
speaker system
will never sound
the same again
The B & W DM3 monitor loudspeaker sets a new
standard. Each unit is individually checked and
adjusted in the B & W anechoic chamber using
Bruel & Kjaer measuring equipment, and is sold
with a calibration guarantee certificate. The
DM3 has exceptionally good frequency response
—distortion is so low that throughout the major
portion of the frequency response it is in the
order of 1%.
The inch-thick cabinet comes in achoice of Teak

or American walnut veneer-finish—or Rosewood
at a little extra.
From £63 the B & W DM3 gives you a beautiful
new experience in sound. Do hear it soon— but
don't say we didn't warn you.

ASHTON UNDER LYNE F. Scowcroft & Son, 58 Oldham Road. BATH C. Milson, Northgate. BISHOP AUCKLAND McKenna & Brown, 134 Newgate Street. BLACKPOOL F. Benfell, 17 Cheapside. BOSTON Addys, Bargate
BRISTOL Sound Selection, 361-363 Gloucester Road. BROMBOROUGH Peters Electrical, The Cross. BURY
John Smith & Son, 184 The Rock. CAMBRIDGE University Audio, ISi 2 Peas Hill. CARDIFF City Radio, 8 Hill Street
(off the Hayes). CHELTENHAM University Audio, 24 Winchcombe Street. CHESTER Peters Electrical, Charles
Street, Hoole. DARLINGTON McKenna & Brown, Bondgate. DENTON G. A. Taylor, Crown Point. EDINBURGH
Hi -Fi Corner, 1Haddington Place. EXETER VVippell Bros & Row, 164 Sidwell Street. GLASGOW Thermac, 96 Languide
Avenue.
HADLEIGH Croisette Radio. 212 London Road. ST. HELENS Harold Stott, 18 Westfield Street. ISLE
OF MAN Manx Audio Hi -Fi Systems, Crosby. KIRBY LONSDALE J. W. Garnett. LEICESTER Audio Sound,
38 Waterloo Street. LONDON Record Hunter, 29 York Road ; R.E.W., Tooting ; Camera 6$, Station Bridge,. Harrogxte.
MANCHESTER Lancs Hi -Fi, 8 Deansgate.
MIDDLESBROUGH McKenna & Brown, 122 Linthorpe Road
NORTH
WALES Soundrite Components. 65 Worsley Avenue. Johnstown. REDCAR McKenna & Brown. 135 High Street'
SETTLE J. W. Garnett, The Market Place. SOUTHAMPTON University Audio, 12 Bargate Street. SOUTHPORT
Wayfarers Radio & T.V., 18-20 Burton Arcade, Lord Street. SPALDING Welec, Pinchbeck Road. STOCKPORT
Farrbotham & Co., 58-62 Lower Hillgate. WARRINGTON Warrington Electrics Ltd., 57-59 Bridge Street,
WILMSLOW Transistor Centre, Green Lane.
EXPORT AGENTS Wilmex Ltd., Compton House, Malden Road,
New Malden, Surrey.

Model DM3
£63 suggested U.K.

Ask about the new supplementary
pick-up equaliser, type SEIA—
£2.15.0.

price.

We will gladly send you full
specification and illustrated leaflets

Address

Littlehampton Road • Worthing • Sussex
Telephone Worthing 6830, Grams Monex' Worthing
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A superb, all-silicon transistor,

DISCOUNTS

stereophonic, integrated amplifier

We offer a wide range of

supply the Japanese Broadcasting

I

from the manufacturers who
Network. Its performance com-

equipment from most of the

pletely justifies such abackground.

world's best manufacturers

Power: 5oW into 8Ohm loads.
Distortion: less than 0.1% at 4oW
into 8Ohms. Frequency Re-

AT our premises in Hill Street, Richmond, you can

sponse: 10-50,000 Hz

listen to at least thirty different speakers and a large
range

of different

amplifiers

and

only idB.

The result is sheer uncompromising

tuner/amplifiers,

sound. Everything that the most

together with turntables to enable you to compare

critical audiophile could wish for.

the kind of sound you get from both alow priced to a

We make only one minor

highly sophisticated system.

reservation . . .

For those who cannot visit our establishment we

with the
Lux SQ 1220, we
cannot promise
you will hear
afeather drop

have a Mail Order Department and cater especially
for those wishing to purchase on this basis, at Britain's
Lowest Prices.

AMPLIFIERS
AND
TUNER
AMPLIFIERS

SPEAKERS
Akai
Celestion
Decca

Armstrong
Dual
Good mans
Leak
Lux
Lowther
Philips
Quad
Rogers
Sinclair
Eagle
Sanyo
Sansui
Tandberg
Telefunken
Teleton
Trio
Wein
Linear
Selmar
Tripletone

Good mans
Jordan- Watts
KEF
Leak
Lowther
Philips
Quad
Tannoy
Radford
Rogers
Sanyo
Radon
Wharfedale
Selmar
Tripletone
Tandberg

TURNTABLES

TAPERECORDERS

Connoisseur
Dual
Transcriptor
Sonatone
Garrard
Gold ring
Philips
Thorens
Radon

Akai
Ferrograph
Fidelity
Grundig
Marconiphone
Philips
Revox
Tandberg
Sanyo
Telefunken
Truvox
Teleton

CARTRIDGES
AND
ARMS
Shure
Decca
Gold ring
Sonatone
Acos
Pickering
AudioTechnica
S.M.E.
Autofon

REMARKABLE
PRICES FOR
BRANDED
TAPES:
SEND S.A.E.
FOR LISTS.
MANY COMPLETE SYSTEMS
OFFERED.

Please send further details and address ,, fIlly

F. CAVE

London, E.C.4NAME

HiFi Equipment and Tape Recorder Specialists

ADDRESS

Dept HFN 3, 27 Hill Street, Richmond
01-940 0632, 01-948 1441

up to

Itcarest

SHRIRO ( U.K.) LTD., 8 Bush Lane, Cannon Street,

Iii

8 p.m.

2s-I

Dual 1019

SUPREMACY IN SOUND

DUAL genius and leadership in the field of Tonearm and Turntable design has exterided man's appreciation and
enjoyment of recorded sound.

Compare these features

1 Tonearm counter- balance.
2 Tonearm cycling height adjustment.
3 Tonearm counter- balance adjustment.
4 Tracking weight adjustment.
5 Direct- dial bias compensation.
6 Tonearm cueing height adjustment.
7 Feather touch vibration- free cueing control.
8 Tonearm rest and lock.

9
10
11
12
13
14
15

Cartridge holder.
Tonearm lift and cartridge lock.
Record size selector.
Vibration- free operating slide switch.
Tonearm indexing adjustment.
Mounting screw.
Constant speed stability resulting from
dynamically balanced non-ferrous 7-¡ lb

platter.
16 Rotating single- play spindle.
17 Continuous- Pole motor with low stray
field and radiaay-elastic suspension.
18 Variable speed control with a range of
±6% with no effect on either motor speed
or power.
19 Speed selector.

The torsionally- rigid tubular metal tonearm is
dynamically balanced n all effective planes and
features extremely low mass, precision lowfriction bearings and a provision for 15 tracking
angle. The DUAL 1019 can be used with cartridges equipped with the highest compliance
styli.

Available less cartridge or fitted with Shure M 75MG.
For details of price and other DUAL products consult your nearest DUAL dealer or write:

DUAL ELECTRONICS LIMITED, Radnor House, London Rd., Norbury, S.W.16
Telephone: 01 764-9465/6

•

QUAD
for the closest
approach to the
original sound

In

.1••

IIII

Please send me details of the
I
I

—-1

l

QUAD 33 & 303 (
Please delete as appropriate)

I

I(BLOCK
NAME
CAPITALS)
I

I

l
ADDRESS
I ( BLOCK CAPITALS)

I

I
I

I
I

ACOUSTICAL
HUNTINGDON.

I

Telephone Huntingdon ( 0480) 2561/2

I
----

MANUFACTURING

--
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CO.
HFN

LTD

I
I
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COVER PICTURE
Slide- rule, graph paper and test
instruments, well used with much
burning of midnight oil. These are part of
the background to the Mk. II version of
Reginald Williamson's Twin-Twenty
amplifier, shown on our cover in full
colour just to prove that Reg can use a
camera as well as he designs a circuit
or wields a soldering iron. Full details
of this up-dated solid-state hi-fi device
are given on page 320.

SUBSCRIPTION RATES
Annual subscription rates to
HiFi News and its associated
Journal Tape Recorder are 47s. and
36s. respectively, at home or
overseas ( U.S.A. 85.60 and
84.30), from Link House Publications Ltd.,
Dingwall Avenue, Croydon, CR9 2TA
HiFi News is published on the 28th
of the preceding month unless that
date falls on a Sunday, when it
appears on the Saturday.
Technical articles of full page length or
over appearing in HiFi News are
Indexed in the British Technology Index.

II

MARCH 1969 VOLUME 14 NUMBER 3

CAN YOU PLEASE RECOMMEND someone in this
area who would be able to repair my 'Boffin'
tuner-amplifier? This sort of question turns up
every day in the editorial office—sometimes
by letter and sometimes by telephone, but
always in a tone of anxiety or exasperation.
Our usual reply is negative, for while we can
often name a hi-fi retailer likely to stock, or
able to obtain particular pieces of equipment,
when it comes to servicing one can seldom
give firm advice.
The first reason for this is geographical:
dealers are not normally willing to service
equipment which they did not sell, and if the
purchaser happens to have moved house he is
in afix. Secondly, even if the item is taken to
the original supplier, once beyond the guarantee period there may be some reluctance to
start tracing hum or crackles—and possibly a
complete inability to apply elementary faultfinding logic. Dealers are not necessarily
deserving of blame for this situation, as it is
partly an inheritance from a past dominated
by resale price maintenance, and partly the
result of RPM's collapse.
When RPM was normal, aclose connection
between sales and service was the theoretical
ideal, and as the retailer used part of his resale
profit margin to finance servicing (again, in
theory), it was only reasonable that it should
be his margin arising from his sale.
Since RPM became illegal in the audio field,
this old automatic sales/service equation has
applied less and less, and apart from those
retailers who make a point of offering 'no
discounts but full service' there is now ageneral
free-for-all in which heavy price-cutting is
common but good service is rare.
This same situation obtains in related fields,
television for instance, and there have recently
been heart-searching Editorials in the relevant
retail trade magazines. The subject of domestic
appliance servicing has even been raised in
Parliament, with questions about possible
compulsory service arrangements for washing
machines. Many would regard compulsion
in such matters as far too authoritarian, so
we must rely not on law but on competition
within a market economy. Part of the theory
of such an economy is that a suitable supply
will materialise whenever asignificant demand
arises, and such ademand certainly now exists

in relation to servicing of audio and other
domestic electrical goods.
The important questions are: who should
provide the service? Or: who should—or
might—respond to the demand? Large manufacturers are beginning to set up their own
nation-wide service organisations, run as
separate business concerns to make their own
profits and solve their own problems with
technical service as their commodity, quite
divorced from retail sales. There is a certain
attraction in the idea of amanufacturer repairing
and maintaining his own products—after all,
he should know how things are supposed to
perform, and, when a repair is complete, he
can apply exactly the same 'pass out' tests as
those used on the original production line.
Moving to specialist hi-fi firms, they
haven't the capital to set up entirely separate
service divisions, and would be rather overburdened with administrative and space
problems if every tiny service matter came
straight back to the factory; they still depend
to some extent on the know-how of technically
reliable dealers. On the other hand, some
audio manufacturers have always made a
special point of providing excellent postal
service direct to the customer—following
ordinary retail sales—and it always struck us
as rather curious that these were the very firms
who campaigned most strongly to retain RPM.
It seems that we must expect amixed response
to proposals for manufacturer-service, and
when it comes to imported goods, the situation
is even more bleak. Indeed, most of those
desperate telephone enquiries concern Japanese
equipment, some of whose importers really
have no idea on technical matters. Only
recently areader complained to us about gross
inefficiencies and delays over the service of an
imported tuner-amplifier. Having failed to
cure the original fault, they sent off to Japan
for a transistor which had awidely available
British equivalent costing under five shillings!
In this mixed-up situation we surely need a
few firms specialising in service. Rather on the
lines of Combined Electronic Services (Philips),
but appropriately smaller yet covering the
whole audio field. Service will not be cheap,
but the need is there. Any offers? And any
alternative suggestions from readers, dealers
or manufacturers? Contents List on page 255

CORRESPONDENCE AND ARTICLES
Letters on all topics should be sent to the address given on this page, those for publication in our
correspondence section being addressed to the Editor, and those carrying technical queries or
asking for advice on installation matters marked for the attention of ' Crossover', and enclosing, please,
a stamped addressed envelope. ' Crossover' will reply by post, though some delay is unavoidable.
Queries and answers of general interest may be published in our Readers' Problems feature at a
later date.
This advisory service cannot deal with requests for information about manufacturers' products
when these details are available from the makers, nor can we accept responsibility for the consequences
of any advice given, although every effort is made to ensure accuracy. Letters should be as clear and
concise as possible, with queries on separate subjects written on separate sheets of paper, and on
no account contain matter for the attention of other departments. Very particularly, please do not
send any money unless in response to a specific letter from the magazine or for purchase of advertised
Link House items such as the Audio Annual, Audio Talk and Audio Diary. We regret that technical
queries cannot be answered by telephone.
Articles or suggestions for features on all aspects of high quality sound recording and reproduction
will be received sympathetically. Manuscripts should be typed or clearly handwritten and submitted
with rough drawings where appropriate. We are happy to advise would-be authors on matters of style,
length, etc.
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Advertiser's Announcement

In free field conditions the diffraction effect produces adistinct step
of 6dB in the response extending from 100Hz to 400Hz in the case of
acabinet having a large frontal area of say 40 x36 inches and up to
2000Hz for amidget bookshelf model 5or 6inches wide. This accounts
for the rather thin tonal quality often noticed with small enclosures
and also explains why the performance improves so dramatically when
they are built into awall or surrounded by books.
In practical circumstances this shelving response is modified by
reflections from the floor and nearby walls, but unless the speaker
system is built flush with these surfaces, the general fall off in the low
frequencies remains quite evident. It is therefore usual to incorporate
some electrical equalisation in the crossover network, but this can only
be nominal since the designer cannot control the conditions in which
the loudspeaker will be used. The listener should, therefore, not
hesitate to apply further correction using the amplifier bass control
as may be necessary to suit aparticular environment.

The seventeenth in aseries of discussions by KEF engineers on aspects
of loudspeaker design.

You and your
loudspeaker
aloudspeaker is profoundly influenced
by the size and shape of the structure in which it is mounted. If, for
instance, an observer stations himself behind a loudspeaker system
in a free field, he will be able to hear much of the reproduced sound
notwithstanding that the speaker is radiating away from him. The
sounds he hears will consist mainly of lower-middle and bass components. This is because the lower frequencies diffract round the
speaker enclosure and radiate their energy to the rear and sides whereas
the higher frequencies are not so readily diffracted and are therefore
radiated mainly forwards. The changeover from the fully diffracted
condition where at very low frequencies the sound is radiated equally
in all directions, and forward only radiation, is a gradual process
determined by the dimensions of the enclosure.
It will readily be understood that in the absence of any reflecting
surfaces, a speaker system which radiates constant energy over the
whole audio range will show a tendency for the sound pressure level
to fall away at low frequencies when measured at some point on the
principal axis. This is simply because the energy at low frequencies
is distributed evenly over aspherical field when the enclosure is small
compared with the radiated wavelength, whereas the same energy is
concentrated entirely in a forward direction at the higher frequencies
where the cabinet behaves as an obstacle in the radiated sound field.
This effect is, of course, nothing to do with the directivity of the
loudspeaker unit itself. That is another phenomenon which usually
manifests itself at still higher frequencies.
THE DIRECTIONAL BEHAVIOUR of

Diffraction is a function of the distance between the edges of the
cabinet and the radiating diaphragm. A unit located at the centre of a
flat circular baffle exhibits severe irregularities in response because the
distance from source to the edge discontinuity is the same in every
direction. It is, therefore, desirable to stagger these effects by offsetting
the position of the unit and using rectangular cabinets to avoid
symmetry. On the other hand a spherical or an ovoid enclosure
obviates the problem altogether because it presents no sharp discontinuities to the expanding sound field. Several French loudspeakers
have been designed on this principle and spherical enclosures are
sometimes used for measurement purposes, but the rectangular
cabinet still remains the established favourite in most homes.
It is evident from the foregoing that any practical loudspeaker
enclosure will have a falling bass response even when ' perfect' units
are employed. This diffraction effect can be controlled by proper
choice of enclosure size and space and it can be compensated electrically
provided that the final mounting arrangements are known. Free
standing enclosures are at least directional when their frontal dimensions are small, whilst spheroidal enclosures avoid the problems of
irregular response caused by re-radiation from the cabinet edges.
Only mounting a loudspeaker flush with a large surface can obviate
diffraction by avoiding discontinuities altogether.
Raymond E. Cooke

ADC 220
Cartridge
Diamond in a rugged setting
Set with ajeweller's precision. This durable ' magnetic'
cartridge with . 7mil diamond tip incorporates ADC yearsahead design, backed by rigid quality control. For faithful
music reproduction, superior tracking characteristics and
minimum distortion and record wear, choose the
economically- priced ADC 220. £ 9.1.8d. ( incl. p.t.).
The ADC range provides avariety of cartridges, each
designed to match individual system requirements and
priced to suit aparticular budget. Each forms avital
first link in the reproducing chain.
Send for details to:

ADC

KEF Electronics Ltd
Tovil Maidstone Kent Tel: Maidstone 57258
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BKSTS AND AES MEETINGS

British section of the AES will
hold a meeting at the New Lecture Hall. The
Northern Polytechnic, Holloway Road, London
N.7 on March 18th which is open to prospective members—anyone who is interested in the
subject of audio engineering and would care to
receive the excellent AES Journal is entitled
to become an associate member of the Society.
After adiscussion to deal with general business
Stanley Kelly will give alecture on 'Testing By
Tone Bursts' amethod that he has done much
to facilitate with his well known tone-burst
generator. The meeting is at 6.30 p.m. and
the lecture will be 7p.m. On March 26th the
audio section of the BKSTS is holding aVoigt
evening at which several celebrated figures will
describe some of the achievements of Paul Voigt
who now lives in Canada. Chaired by Peter
Walker of the Acougtical Manufacturing Co.,
the evening commences at 7.30 p.m. at the
Royal Institute, 21 Albermarle Street, London
W. I., and not at the Royal Overseas League as
previously advertised.

THE EMBRYO

AUDIO AWARDS

are allocated by an administrative committee consisting of members from the
Composers' Guild, the Mechanical Copyright
Protection Society, the National Federation
of Gramophone Societies, the National Music
Council, the Performing Rights Society and
the Songwriters' Guild. The awards were
initiated by our contemporary Audio Record
Review, and our photograph shows the pianist
Clive Lythgoe receiving a 1967-68 award
from Peter Gammond the magazine's editor.
The winning record The Fascinating Rhythms
of George Gershwin (
Viva VV101) was born
from the Westward Television series Living
Music and was actually recorded in a TV
studio, proof once more that TV sound can
be acceptable if only television manufacturers
were not so cloth eared. This year's awards are
announced in the February issue of A.R.R.
AUDIO AWARDS

AUDIO FAIR MOVES AHEAD

for the 1969 International
Audio & PhotoCine Fairs at Olympia,
October 16-22, are now well in hand. Details
of Stand and Demonstration Room designs
were given to prospective exhibitors at a
meeting held in London on January 21st,
following a discussion between representatives
of British audio firms. The latter re-elected
the previous year's committee pending a
further general exhibitors' meeting to be held
ARRANGEMENTS

in March, though it was pointed out that as
the organising body is now an independent
registered company, an exhibitors' committee
cannot in future have more than an advisory
function.
Festival director Cyril Rex-Hassan also
announced the formation of an Advisory
Council to guide him on general presentation
of the show, including representatives from
bodies such as BREMA and FBA. Some of
those present felt disquieted that this council
would also include representatives of two large
general radio industry firms, though objections
were voiced openly only by the representative
of HiFi News who saw this as part of a drift
away from agenuine high quality audio show.
On a more pleasant and nostalgic note,
Mr. Rex-Hassan related the history of London's
Audio Fairs, via Washington, Waldorf and
Russell, with some amusing anecdotes thrown
in. These included a story of an unwanted
large built-in wardrobe in Decca's demonstration room. The Hotel wouldn't or couldn't
remove it, so askilled carpenter was employed
to dismantle it, after which it mysteriously
disappeared and was found later stacked up,
piece by piece, in a linen cupboard, the lock
of which was (in)conveniently stuffed with
matchsticks. On discovering that the wardrobe
had been moved, the Hotel management had
the wit to charge for this small service—which
they hadn't provided.
On another occasion, Mr. Rex-Hassan was
approached by an agitated porter who had
discovered water pouring from beneath a
locked bathroom door.
Mr. Rex-Hassan
knocked gently, asking 'are you exhibitors'.
There was no reply, so he knocked again,
producing suppressed feminine giggles. He
promptly forced an entry, to discover naked
male and female together in the bath, quite
unperturbed. They met a demand that they
leave with the suggestion that, first, tea should
be provided. As forcible ejection would have
lowered the hi-fi tone, tea was duly served,
after which the unwanted guests dressed and
left.
There will, alas, be no bathrooms at Olympia,
though departure from the Hotel Russell will
at least have the advantage of placing all the
demonstrations on one floor, Olympia's
National Hall Gallery, and all dem rooms will
have the same size, shape and wall materials,
making speaker comparisons far easier.
Despite misgivings about possible developments
in future years, we wish the new style Audio
Fair every success and look forward to reporting (and exhibiting) in October.

NEXT MONTH
FOR THE FIRST time for many years there
is no Audio Fair in April ( see ' Audio Fair
Moves Ahead' on this page) but we shall
not ignore past traditions completely.
Equipment past and present from major
manufacturers will be compared with a
view to commenting on progress—whatever
direction it seems to have taken, while for
those who like to gaze into the future a
report from a hl-fi enthusiast living in the
future together with a reasoned gaze into
things to come.
The March issue of Tape Recorder now on
sale includes full circuit diagrams of Truvox
Series 100 and 200 machines in review and
service features as well as dealing at length
with problems of matching between
microphones and mixers. For constructors
a stereo mic windshield is described.
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audio
news
views
LITERATURE RECEIVED

G. W. SMITH & co. LTD., announce a new
edition of their catalogue containing details of
many accessories, components and products.
The catalogue has 193 pages, is fully illustrated
and costs 8s. 6d. including postage. A discount
of 10s, on purchases to the value of £5is made
to purchasers of the catalogue, available from
G. W. Smith & Co. ( Radio) Ltd., 3-34 Lisle
Street, London W.C.2.
INSTRUMENTS LTD., have produced a
brochure entitled Noise and its Measurement
describing some of the noise measuring instruments manufactured by the company and how
they should be used. The brochure, which has
11 pages, includes a comprehensive list of
references and abibliography on the subject of
noise measurement, and is available free of
charge from Dawe Instruments Ltd., Concord
Road, Western Avenue, London W.3.
DAWE

LEAK TO RANK LEAK

the founder firms in the British
hi-fi industry, H. J. Leak & Co Ltd., has been
taken over by the Rank Organisation, for
asum of more than £ 1million. The company
will become part of the Audio Visual Division
joining Wharfedale, whose activities are described as ' complementary' to those of Leak,
although both companies make loudspeakers
and electronic equipment at present.
H. J. Leak & Co. was founded by Harold
Leak in 1934 and for the several years before
the war, and throughout its duration, the
company manufactured amplifiers for government and industry. Their prowess at this task
may be judged from the post-war claim ( 1946)
that no arriplifier was ever rejected for failing
to meet its published specifications. It was
in this line that the company made its name
in domestic high fidelity with the introduction
of the Point-One amplifier, the first in the
world to claim a distortion content this low;
and Harold Leak was among the pioneers
giving public demonstrations (G. A. Briggs
was another of course) of high-quality reproduced sound. The TL12 Point-One was widely
advertised, several aspects of its performance were verified by the National Physical
Laboratory—and the distortion ' standard'
of 0.1% was established, remaining valid in
Britain until the advent of the transistor. The
company also marketed one of the first
moving-coil pickups, an integrated design
(continued on page 329)
ANOTHER OF

STEREO AMPLIFIER

The new RAVENSBROOK represents a significant breakthrough in
the medium price transistorised amplifier field. Based in many respects
on the extremely successful Ravensbourne Amplifier, but with a
nominal output power of 10+10 watts*, this new amplifier embodies
20 years experience of producing equipment designed to achieve the
best possible performance at arealistic price.

grained silver and an optional free-standing case finished in teak veneers.
The whole amplifier is constructed on a single printed circuit board
made from high grade Fibreglass. We believe the use of Fibreglass to
be exclusive to ROGERS transistorised amplifiers. The careful
component layout ensures maximum accessibility.
The highly competitive price of the RAVENSBROOK has only been
made possible by employing the most up to date production techniques.

Circuit similarities with the Ravensbourne include the same low noise
disc input stage with wide dynamic range. A smaller version of the
quadrifilar driver transformer feeds matched high current gain output
transistors. Silicon transistors are used throughout, apart from a
single germanium device in the regulated power supply.

Most important of these is the use of aZeva Drag Soldering Machine,
one of the first of these machines to be installed in this country. Not
only does this achieve very rapid production but also ensures aconsistently high standard of soldering adding to reliability.

Comprehensive controls include Bass and Treble controls using a
modified Baxendall circuit; a low pass filter with variable slope'
control and a switched high pass filter. Four alternative disc sensitivities are available maximum sensitivity being 2m/V suitable for the
lowest output magnetic pick-ups. Radio and Tape inputs are provided,
the latter including aDIN panel socket for portable tape recorders.

Recommended U.K. Retail Prices:
RAVENSBROOK Stereo Amplifier, Chassis Model £42 10 0
RAVENSBROOK Stereo Amplifier, Case Model £47 10 0
Free-standing teak case alone (incl. P.T.)
£5 10 1
•10 watts r.m.s. per channel into 15 ohms,. both channels driven
simultaneously. ( 15 watts r.m.s. into 8ohms).

Styling follows that of the Ravensbourne with a slimmer panel in
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ROGERS

Rogers Developments (Electronics) Limited.
4-14, Barmeston Road, Catford, London, S.E.6.
Telephone: 01-698 7424/4340

Please send me acopy of your full colour leaflet describing the new RAVENSBROOK Amplifier and place my name on your Mailing List to receive details of
additions to the RAVENSBROOK RANGE as they are introduced.
NAME
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EXPORT: K. II. Williman and Co., Ltd.. Blackford House, Sutton, Surrey, England
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TRANSISTORS WITHOUT TEARS

PART 18

ENDING
•
WITH
THE
MOSFET
BY C. N. G. MATTHEWS

FIG. ICONSTRUCTION

OF DEPLETION

TYPE MOSFET

GCE
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N this, the last article of the series, we will be
I
discussing what is currently the newest

semi-conductor amplifying device, the metal
oxide semi-conductor field-effect transistor or
MOSFET. Like the ordinary F.E.T., the
MOSFET is aunipolar device. In other words,
it uses one type of current carrier whereas the
ordinary or bipolar transistor uses both types.
The junction F.E.T., which we considered
last month, uses a reverse biased p-n junction as control electrode. In the MOSFET,
ametal gate is insulated from the semi-conductor
channel by a layer of oxide. The input resistance of the metal oxide semi-conductor fieldeffect transistor is even higher than that of the
ordinary field-effect transistor.
Moreover,
this resistance is not influenced by the polarity
of the gate bias. A further advantage is that
since the input insulation is not provided by a
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reverse biased junction, input leakage is
relatively insensitive to temperature changes.
Fig. 1illustrates the structure of one type of
MOSFET. The starting material for a device
of this kind is a lightly doped wafer of p-type
silicon. The wafer is polished on one side,
then oxidised. This oxide layer is etched away
over the channel area and the channel is
formed by diffusion in afurnace containing an
n-type impurity. After the channel has been
formed the entire surface of the wafer is
oxidised again. After this, the oxide is etched
away from what will be the drain and source
ends of the channel. The next step is to
evaporate metal over the surface. Finally,
this metal is etched away from the substrate
and from the surface between gate and channel.
The interface between gate and channel is
already insulated by a layer silicon dioxide;
this last etching insulates the two elements on
the surface of the wafer. Thus we get a metal
gate bonded to the channel physically but
insulated from it electrically by a layer of
silicon dioxide.
In this device the drain and source are opposite ends of the same piece of doped semiconductor, so an appreciable current flows
when no bias is applied to the gate. If we bias
the gate negative, the current carriers of the
channel, which of course are electrons, are
repelled towards the substrate, thus forming a
depletion region which has the same effect
upon channel current as the depletion layer in a
junction field-effect transistor. If we make
the gate positive, electrons are attracted to the
channel region between drain and source,
thus reducing channel resistance and increasing channel current.
Thus we have a device in which the control
electrode can be swung positive and negative
without upsetting its operation. Remember
that if we allowed the grid of avalve to swing
positive, grid current would flow and the

Telefunken's
System Audio?
Words fail
us!
Ny3
We could give you reams
of stuff about wow, flutter,
nominal impedance and
impulse loading.
But in the end it's
sound quality that speaks
volumes. And that's
where words fail us.
How can words explain
whatonly ears appreciate ?
We can say one thing.
Telefunken make
equipment to the
requirements of
DIN 45 500, the German
standards of HiFi units.

So, everything
Telefunken make is
improved, more advanced.
This expertise underlies
the Telefunken
philosophy, dedication to
faithful reproduction.
System Audio. Allegro
radio tuner/amplifier with
stereo decoder. Two RS6
speakers. SP25 turntable.
See youx dealer. Or
write for full specification.
AEG/Telefunken
27 Chancery Lane
London WC2
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signal would be distorted. If we swung the
It follows that there are four MOSFET
circuit symbols, and these are illustrated in
base of ap-n-p transistor positive or the base
of an n-p-n transistor negative the device
fig. 5. These symbols are logically devised to
indicate the nature of the devices which they
would cut off, and again we would get signal
distortion. Finally, a positive voltage on the
represent. In all four, for instance, the separagate of an n-channel F.E.T. or a negative
tion between gate and channel sections
voltage on the gate of a p-channel F.E.T.
suggests that there is no electrical contact
would forward- bias the gate/channel junction.
between them.
A feature of all four symbols which will
This would cause a drastic reduction of input
bear explanation is the line bearing the arrowresistance as well as introducing distortion.
head. This represents the substrate of the
We have been discussing an n-channel
device, and it is denoted by the letter A for
MOSFET. Although the gate may be allowed
active bulk to distinguish it from S for source.
to swing positive, it is normally biased negative
Since the substrate is an active section of the
so that the device is operating under pinch-off
conditions. Since this mode of operation
device as well as its most bulky portion, active
bulk is a realistic term. The arrowhead itself
produces a carrier depletion in the channel,
shows the channel type. In accordance with
the device is called a depletion type n-channel
normal semiconductor symbology, it always
MOSFET. There are of course p-channel depoints towards n-type material, so if the
pletion type MOSFETS. In ap-channel device,
the substrate is of n-type material and the
arrowhead points inwards the device is
n-channel, and an arrowhead pointing outchannel of n-type. A p-channel depletion
type MOSFET is normally operated with a wards denotes ap-channel device.
In the symbol for adepletion type MOSFET,
positive bias on the gate.
drain, source and active bulk are indicated by
Fig. 2 illustrates amutual characteristic and
a single line to show that drain and source
a set of drain characteristics for an n-channel
depletion type MOSFET. These are very
are opposite ends of the same piece of semisimilar to the corresponding curves for a conductor material. The symbols for enhancement type devices have separate lines for
pentode valve, except that they show that the
drain, source and active bulk. This shows that
gate may be swung positive and the mutual
drain and source are separated from each
characteristic is more linear.
other by the active bulk. With so logical an
A second type of MOSFET construction is
arrangement, there is no difficulty in distinillustrated in fig. 3. In this kind of device,
drain and source are n-type regions separately
guishing between one MOSFET symbol and
another.
diffused into the p-type substrate. Otherwise,
MOSFET circuit configurations take the
the fabrication is the same as before. The
same three basic forms as those for valves and
gate is a little broader, though, so that it
bipolar transistors.
The common source
covers the entire region between drain and
source. Since drain and source are insulated
circuit, which corresponds to the common
emitter configuration with a bipolar transistor
from the gate by alayer of silicon dioxide and
and the common cathode circuit with avalve,
from each other by the p-type substrate, this
is the most popular and the basic circuit for a
device will not conduct when the gate is
unbiased.
common source amplifier with a resistive load
is shown in fig. 6(a)—note that the active bulk
Now suppose we bias the gate positive.
Electrons will be attracted from the n-type
is grounded. Self-bias can be incorporated by
drain and source into the p-type substrate
including a resistor in series with the source,
region separating them. If the positive voltage
and if the resistor is not by-passed, negative
is sufficient, the p-type material will be confeedback is introduced; so in fact there is no
verted to n-type, thus providing a conducting
real difference between this circuit configurapath between drain and source. In this way
tion and that of a conventional triode ampliwe can ' turn on' a normally non-conducting
fier.
device by applying apositive bias. Because the
The common drain circuit shown in fig. 6(b)
bias enhances the number of carriers, this is
resembles that of a cathode follower or an
called an enhancement type MOSFET. A
emitter follower—not surprisingly therefore it
is often called a source follower. This circuit
p-channel enhancement type MOSFET has
the same structure as an n-channel device
has a higher input resistance than other
configurations, but the input resistance of all
except that the positions of the two types of
MOSFETS is so high that this would be an
semi-conductor material are interchanged.
advantage only under exceptional circumThe curves illustrated in fig. 4 are a mutual
characteristic and a family of drain characstances—spitting into the ocean would not
teristics for an n-channel enhancement type
make it much wetter.
MOSFET. The mutual characteristic is less
It is when we consider input impedance that
linear than the corresponding curve for a the source follower scores. All types of field
depletion type device and it shows that the
effect transistor have a relatively high input
enhancement type MOSFET will not conduct
capacitance because their structure involves
before the positive gate voltage has reached a the placing of fairly large input and output
specific magnitude called the threshold voltage.
surfaces close together. This means that
This then, is a ' fail-safe' device—it will not
although the input resistance of a field effect
conduct if the bias fails. The enhancement
transistor resembles that of apentode, its input
type MOSFET is particularly useful in switchimpedance is more like that of a triode.
ing applications, partly because the threshold
However, when aMOSFET is used as asource
voltage provides a region of noise immunity
follower, the negative feedback inherent in
and partly because of the sharp rise of the
this circuit configuration reduces the effective
mutual characteristic.
input capacitance—consequently, the source
The MOSFET has four possible structures.
follower has a high input impedance—as well
as a high input resistance. It seems hardly
It can be of the p- or n-channel depletion type,
or it can be p- or n-channel enhancement type.
necessary to add that the circuit has a low
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FIG. 3

CONSTRUCTION OF ENHANCEMENT
TYPE MOSFET
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output impedance, again due to the negative
feedback.
The final configuration is the common-gate
circuit, corresponding to the common- base
transistor configuration or the grounded grid
valve. The input resistance is low—roughly
the same as the output resistance of a source
follower, but the output resistance is high,
though not so (relatively) high as the output
resistances of the corresponding valve or
bipolar transistor circuit. This is because a
grounded gate has not the same kind of screening effect as a grounded grid or a grounded
base. The common gate circuit can be used to
transform a low input resistance to a high
output resistance and because of its relatively low gain, this circuit can be used in highfrequency applications without neutralisation.
Except under special circumstances though,
this is an expensive expedient, and a bipolar
transistor in the common base configuration
will usually give the same result at afraction of
the cost.
At present, field effect transistors are expensive and metal oxide semiconductor field
effect transistors cost even more so. The
devices will not handle high powers and their
break-down voltages are low compared with
many types of bipolar transistors. All this
may seem a little discouraging, but we must
remember that the development of field effect
devices is still very much in its infancy and
already new generation devices capable of
handling high voltage, and offering low noiselevels at reasonable prices are beginning to
appear.
Applications have already been
found in which only the MOSFET is really
suitable, while there are many other functions
which it fulfils far more efficiently than a
bipolar device.
The MOSFET is particularly desirable as a
'front end' for a transistor amplifier which
must be driven from a low-level, highresistance signal source. A bipolar transistor
in the emitter follower configuration will often
do this job, but a common source MOSFET
amplifier can be far more effective because
it has a much higher power gain and an
incomparably larger input resistance.
In modern electronics we often run across
source resistances of 10" ohms or more. Now
the input resistance of an emitter follower can
be up to about 1M—rarely up to 2M, usually
it is less. If we connect this across a source
resistance of 10" ohms, its shunting effect is so
great that virtually all the signal is lost across
the source resistance. With ahigh level signal
we can improve matters by using a high
resistance divider, but if the signal is small to
start with, the portion of it which reaches the
transistor is likely to be swamped by the input
noise. But a MOSFET can have an input

This is apage of
hi-fi news.
Into the world of HiFi, now
and again there comes aproduct
that represents terrific value to
the enthusiast.
Such aproduct is the Grundig
TK247 de luxe Stereo tape
recorder.
Never before have so many
professional features been
incorporated in amachine at a
price the amateur enthusiast
can afford.
£130-18-9.
Permit us to dangle the
specifications in front of you.
Four track, full stereo record
and playback to HiFi standard.
Independent record/playback
controls and tone control.
Facilities for in-put mixing,
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phones, automatic tape-stop,
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inching, and atape joining
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and
channel.
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More?
Quite atape recorder for
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anybody.
and frame ensure perfect
For £130-18-9.
mechanical alignment.
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drop-outs.
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Double-action safety clutch.
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Name
operation. Amplifier hinges
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for easy servicing.
Two tape speeds give up to
eight hours playing time.
Less than 0.15% wow and
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RU DI )
Twin-edged illuminated VU
H.N.6
level meter.
Dept.H.N.6, Grundig (Great Britain) Ltd., Sydenham, S.E.26.
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resistance of more than 10" ohms, which
means that a source resistance of 10 11 ohms
will see it as avirtual open circuit ( 10,000 : 1).
Consequently, we have no loading problems to
consider, and matching the output of the
circuit to a bipolar transistor presents no
difficulty, since the output resistance of the
MOSFET is that of its load. By using negative
feedback, we can extend the range of the
MOSFET amplifier so that it will accept highlevel signals. Using aMOSFET input amplifier
then, we can produce a solid state amplifier
which will accept signals of any desired
impedance without throwing an appreciable
load on the source. By using bipolar transistors
in all but the input stage we can keep the cost
down and develop as much power as we
please (up to afew kW).
That is one use for the MOSFET. Of course
there are many more, and there is still much to
say about transistors, but now it is time to
round off this article and bring the series itself
to a close. The ground has been covered
skimpily enough, perhaps with a little oversimplification here and there. However its
aim was to inculcate a certain amount of
familiarity with the devices themselves rather
than to discourse profoundly on design
details—this can come at some future date.
Facing the facts squarely, we must admit
that the electronics industry as awhole knows
surprisingly little about solid state physics.
The transistor was invented only about 20
years ago and was still something of anovelty
even in 1960. But we are learning fast—
perhaps faster than we have ever learned
before. Inside another twenty years we may
find that the bipolar transistor has passed into
history and we may look back on field effect
devices as a clumsy attempt to bridge the gap
between bipolar transistors and something far
more efficient. Integrated circuits are a step
in this direction, though they use devices
with which we are already familiar. But there
can be little doubt that we shall be making
giant strides as we begin to learn more about
domain physics and about the true nature of
atomic particles.

FIG. 5 MOSFET SYMBOLS
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Now a final word on circuit design.
Amateurs who can put together auseful valve
circuit without stopping to think tend to
boggle at the mathematics that crop up when
we get to transistor design. A good deal of this
mathematics is just ' blinding with science'
though, and if you want to make multi-stage
D.C. amplifiers or to design A.C. amplifiers
which use the full voltage and power range of a
transistor you will need powerful mathematics.
But if you are prepared to work well within the
capacity of your devices by using small-signal
methods there is no difficulty about making
transistor amplifiers, especially with the far
less temperature-sensitive (and now cheaper)
silicon devices.
If you use the simple methods outlined in
this series you can produce temperature-stable
amplifiers which work reasonably well, and a
minor modification or two added in the light
of experience can make them work very well.
Remember that most development work starts
with precise mathematics but succeeds by
trial and error. If you can get the results you
want by substituting rule of thumb for precise
mathematics, are you going to complain?
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Which
is the Best
Fr?
There are those who say they can't answer
this question. We can answer it, but whether
you can afford it is another matter.
But then, we're atoffee-nosed outfit. You don't need adirty big Comparator
to know that if you hook up an ORTOFON SL 15E Cartridge in afirst class
arm on asilent turntable — such as the TRANSCRIPTOR — to the B.B.C.
LS5 1/A MONITORS, each with its own RADFORD Amplifier, you've got
the best. Toffee-nosed ? Certainly! And entitled to be. COST ? A little over
£500. We are the only people in the World with that lot. It's on permanent
demonstration too.
The majority of us haven't got the kind of money required for such perfection
and have to be content with something less, but don't get morbid or bitter
and twisted. In the interests of high standards, one should naturally spend as
much as one can afford. Nevertheless, at acertain point, the Law of
Diminishing Returns rears its head, and, in the Audio Field the "certain
point" is around about £200.
At the other end of the scale,
STUDIO 99has its 69gnPackageDeal
This is justly famous and we are proud of it, for
it is real HIGH FIDELITY, despite its low cost.
In fact, it sounds more like Music than many a
set-up costingwell over £ 100. Somewhere between
the extremes of Perfection and the Package Deal
there are umpteen combinations of equipment
for the figure YOU can afford, but we don't propose to send you screaming up the wall with great
lists of possibilities. Suffice it to say that
we have the entire World's Audio Equipment to
draw upon and our business is to make up a
chain for you personally, selecting the best
value for money at each stage.

When you come to STUDIO 99, you will be
asked to listen to music — not to some
Salesman eulogising and trying to extract
the fattest cheque he thinks he can winkle
out of you. Let us allow the equipment to
speak to you itself. After all, we cannot
describe sound any more than you can
describe the taste of strawberry jam!

Choose from:
Armstrong
B & 0
Bryan
Garrard
KEF
Leak
Ortofon

Quad
Radford*
Revox
SME
Sony
Tandberg
Thorens

and many others
* and the famous Radford
STA 25

studlo

81 FAIRFAX ROAD
SWISS COTT., LONDON N.W.6
TELEPHONE: 01-624 8855

Please note/Open 10 a.m.-8 p.m.,
including Saturday.
Closed all day Thursday.
Park outside — No meters.
How to gel there — Nearest
Underground stations: Swiss Cottage
and Finchley Road. Buses 2,2,4,13, 113

So, whether you are
venturing into Hi Fifor the
first time, or thinking of
improving your existing system,
COME AND DO SOME
LISTENING.

In short, we are aFree House, tied to no particular Manufacturer's apron strings. This means that
we will give praise generously where it is dije, but we will criticise fearlessly when necessary.
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STEREO RECORD REVIEWS
Some recent discs selected for their ' above
average' technical quality. Reviewers' comments
are based on actual releases, not test pressings.

BACH. The Eighteen Chorales and Schübler Chorales
played by Ralph Downes on the Organ of the
Royal Festival Hall. Pye Virtuoso TPLS 1302830 (42s. 9d. each.)

naturally compare this set with the alternative versions m
other couplings. There is much in its favour,
including, for many, the choice of organ,
with its apparently endless combinations
of beautifully blending stops. It is an ideal
medium for Bach, though its attack, plus the
dry acoustic, mercilessly highlights every aspect
of playing technique.
Ralph Downes's registration is, as always, a
model of clarity and a pleasure to hear, but I
should have been happier with less variability
in rhythm.
The recording is impressive and remarkably
noise-free. It is somewhat ' forward', with
levels a trifle above average—Idid detect just
a trace of distress on two bands, but certainly
little to worry about.
An organ specification and full registration
details appear on each sleeve, and one wishes
this were true of all organ discs!
This is a useful coupling which will undoubtedly attract many collectors. The records
can be bought separately.
MANY PROSPECTIVE BUYERS will

T. H. D. A.

BIZET. Symphony in C major; L'Arlésienne Suites
No. 1 and 2 L'Orchestre de la Suisse Romande
conducted by Alexander Gibson. Deese SXL
6350 (
43s. 9d.).

meticulous in performance—meant in the best sense—the impact
of Bizet's joyous (and ingenious) music is never
for an instant lost. Many of the section-leaders
display fine solo abilities, e.g. the oboe in the
symphony adagio, and alto saxophone in
L'Arlésienne— yet the orchestra, though full of
virtuosi, never falls into the error of becoming
aband of soloists.
As asidelight on ingenuity, note the bassoon
obbligato in the first C-major entry of L'Arlésienne: invariably scored in the interests of
lung-capacity for the two bassoonists taking
alternate bars, but who can detect it aurally in
this fine performance?
ALTHOUGH THIS RECORD is

i

DONALD AMSEL

ROBERT FISHER

LEON THOMPSON

TREVOR ATTEWELL

ADRIAN HOPE

PETER TURNER

CHRISTOPHER BREUNIG

GERRY OAKLEY

BERT WEBB

JOHN CRABBE

JOHN PALMER

COLIN EVANS

BERNARD PLUMTREE

The stereo recording matches the playing;
the reviewer was afraid his right-hand channel
was off at acouple of the starting entries, but
no: merely that the lower strings, etc, seated
well to right of centre had yet to play . . . and
when they did, the spread became afeast! This
disc is clean, clear, and in aone-word critique,
immaculate.
B. R. J. P.

BRAHMS. Cello Sonatas No. 1in Eminor and No. 2
in F major. Jacqueline Du Pré ( cello) and Daniel
Barenboim ( piano). HMV ASD 2436 (43s. 9dJ.

fine works are in strong contrast to
each other, their composition being separated
by twenty years. The E-major sonata is lyrical
yet sombre; the F major virile and intense.
Mr. Barenboim and Miss Du Pré present a
reading that is unashamedly romantic. The
performance of the second sonata is quite
stunning: the players plunge into the rugged
theme of the Allegro Vivace with vigour and
immense conviction. Every note is made
purposeful, and there are many beautiful
moments throughout the work.
The romantic reading of the first sonata
could be regarded as un-Brahmsian, but there
is no doubt that the overall performance is
most successful.
The excellent recording has succeeded in
capturing the electric atmosphere of the
performance, and the disc is characterised by a
clean and very realistic sound. The cello is
placed well forward on the sound-stage and is
particularly well recorded: the lowest notes are
clear and sonorous while Miss Du Pré's
powerful high register sings out with clarity.
The piano sound, too, is full and rich.
A first-class record in every respect.
C. E.

THESE TWO

CANNONBALL ADDERLEY. Eight Items played
by Cannonball Adderley and the Bossa Rio Sextet,
with Sergio Mendes. Capitol ST 2877 (37s. 5d.).

his type of jazz to many
idioms, including rhythm-and-blues, soul music
—even showbiz—and his performance on this
1962 production is as good, if not better than
CANNON HAS WELDED
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anything he has done since. His solos are
richly lyrical, completely assured and fiery or
restrained, just as the material dictates.
Paulo Mouro ( alto) and Pedro Paulo (trumpet) furnish some fine unison choruses, while
Sergio Mendes ( piano) and the rhythm section
lay down an authentic and irresistable Brazilian
beat which projects Addertey in just the right
way.
Tunes and tempos are nicely varied, Corcovado being the only ' hackneyed' item and even
on this Cannonball's ideas help to make it
sound completely fresh.
The recording quality is not quite as bright
as the music and atouch of treble lift helps to
define things considerably. A valuable addition
to the bossa-nova shelf.
G. O.
CHOPIN, LISZT. Piano Concerto No.1 in E minor
(Chopin); Piano Concerto No. f in E flat major
(Liszt). Martha Argerich ( piano) with the London
Symphony Orchestra conducted by Claudio
Abbado. OGG SLPM 139 383 (43s. 9d.).

ably combines the
brilliance of Liszt the showman with Liszt the
dreamer, in a very popular Concerto by this
most complex character. In presenting such a
sensitively balanced performance, she avoids
that sense of cheapness which can so easily
emerge if this work is treated as a showpiece
for aquick-change artist—as it were.
The Chopin Concerto is the main work on
this record, and again it receives aperformance
carefully balanced between the excesses of
romantic sentimentalism and the fashionable
cold, clinical approach. All the giants of the
Chopin repertory perform this work, and many
have recorded it, yet Ihave never enjoyed a
performance more than this one.
As arecording it is very good, if not exactly
outstanding. It has a nice spread, and the
separation is good, and given alittle top lift it
reproduces admirably. The minor reticence
creeps in because at moments of climax the
piano tone becomes clangy, and in the Liszt
work the amusing secondary Concerto for
triangle, an attractive feature of this work, is
lost, for although this tiny instrument rings

THIS DISTINGUISHED ARTIST
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out in the concert hall, here it is at times barely
audible. Still I like this record immensely.
Excellent surfaces.
L. T.

DELIUS, Songs of Sunset; Cynara; An Arabesque.
Janet Baker, John Shirley-Quirk, Liverpool Philharmonic Choir and Royal Liverpool Philharmonic
Orchestra conducted by Charles Groves. Word
leaflet included with disc.
HMV ASD 2437
(43s. 9d.).
RECENT CHORAL and vocal recordings of Delius
are making available facets of this composer
which must be unfamiliar to many, and prove
without doubt his greatness: in spite, if Imight
say, of the almost unremitting slow rhythmic
pulse. Delius's preoccupation with the transience of creaturely love is evident in these pieces,
and in the inherent sadness, Janet Baker and
John Shirley-Quirk are tremendously moving.
The Liverpool Choir make ravishing sounds
and the Orchestra shows that London has by
no means the monopoly of fine playing. John
Shirley-Quirk grows in stature all the time, and
these works—especially the somewhat uncharacteristic Cynara and Arabesque—can never
have been better sung.
The recording has been carried out in a
masterly and artistic way. For example, after
the choral introduction to Songs of Sunset the
two soloists are brought right out; most likely
impossible in the concert hall, but here effective.
Delicate tracery by the woodwind is clear, and
supporting strings suitably muted and mysterious. Yet, in the tempestuous Cynara the whole
orchestra blazes out with no sense of exaggeration. Listen, too, to the splendid depth and
sonority of the bass line.
R. H. F.

GERHARD, DAVIES. Collages (
Symphony No. 3)
for electronic tape and orchestra ( Roberto Gerhard): BBC Symphony Orchestra conducted by
Frederick Prausnitz. Revelation and Fall for soprano and 16 Instruments ( Peter Maxwell Davies):
Mary Thomas (soprano) and the Pierrot Players
conducted by the composer. HMV ASD 2427
(43s. 9d.).

with works by two of
the finest living composers, of such originality
that they offer experiences to confront rather
than music to evaluate.
As Peter Maxwell Davies conducts his own
work, and Ihappen to have been present at one
of his rehearsals and know his insistence on
getting what he wants, that recording can be
taken as authentic. Of the Gerhard symphony,
one can only say that its sheer impact more than
suggests that the performance is agood one.
The recording of the Gerhard is one of the
best Ihave come across for along time; and on
good equipment produces an effect of rare
realism. The work itself moved me intensely.
It is a series of songs of praise to God for the
various periods of the day; and the addition of
electronic sounds really does contribute to the
effect the composer was seeking.
The Maxwell Davies work defies description,
using at it does specially made percussion, with
the soprano soloist at one point screaming
through a loud-hailer. The poem set is a
nightmare; and so is the music. Backed by an
excellent recording, the work calls for strong
nerves if the experience is to be accepted.
Ican only say that you will miss things of
immense value and interest of you do not hear
this record.
HERE WE ARE PRESENTED

P. D. T.

JOHNNY CASH. Johnny Cash at Folsom Prison.
Sixteen songs relating to prison life. CBS S 63308
(37s. 6d.).

during a concert given in
Folsom, California's maximum security prison,
with almost all the songs relating directly to
the routine of prison life, could be the ultimate
in bad taste; but one hearing of this Johnny
Cash LP instantly dispels all such reservations.
Cash is a big name in country-and-western
music, and although most of the music here is
in that vein, several of the songs he sings have a
very poignant blues feel. There are even a
couple of numbers (
Jackson and Green, Green
Grass of Home) that others have made pop
hits but Green Grass sounds a new song when
sung with sincerity behind prison walls.
Listening to this disc in sympathetic surroundings can be an astonishing emotional
experience because it captures on record an
atmopshere which, happily, few are likely to
experience first hand. This is one of the things
that stereo is all about, and in comparison all
those demo discs of Big Ben chiming seem
pretty ineffectual.
Musically there is plenty for a pedant to
fault, but the occasional fluffed line or bad note
merely heightens the extraordinary feeling of
presence.
A RECORD MADE

A. H.

MAHLER. Twelve songs from Des Knaben Wunderhorn. Elisabeth Schwarzkopf and Dietrich FischerDieskau with the London Symphony Orchestra
conducted by George Szell. Record supplied in
album folder with booklet of notes and words.
HMV SAN 218 (46s. 3d.).

this is one
of the best recordings ever to come from EMI.
From the very start of Reveille, with its impressive bass drum and Fischer-Dieskau in
wonderful, snarling, characterful voice, right
on to Where the shining trumpets sound—a
moving Mahlerian synthesis of tenderness and
tragedy in which Schwarzkopf is at her most
gently beautiful, all the way through there is a
feeling of rightness about the performance and
magnificence in both the LSO's playing under
Szell and in the manner in which it has been
captured by the engineers.
Connoisseurs of Mahler may care to make
detailed comparison with the Delysé Baker/
Evans/Morris recording, but I am sure that
any newcomer to these twelve songs based on
The Youth's Magic Horn will be swept into their
entrancing, pathetic, gay, sad, exhilarating,
eerie, tragic world.
Recording places the voices well forward, as
if one were in the front row just opposite the
singers with the orchestra arranged behind.
The sound is supremely clear and spacious and
the recorded background quite exceptionally
silent, the latter especially during the first three
songs on the review copy, though we heard of
another which kept up the standard right
through.

BOTH MUSICALLY AND TECHNICALLY,

J. C.

MOZART. Piano concertos No. 8in C major ( K.246)
and No. 25 in C major ( K.503). Géza Anda ( soloist
and conductor) with the Camerata Academica des
Salzburger Mozarteums. DGG SLPM 139384
(43s. 9d.).

be reviewed by simply
stating that ' performance and recording are
perfect.' However, if perfection is ever beyond
our reach, then this is the nearest we are likely
to approach it for some time.

THIS RECORD COULD
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Both these Concertos are represented on
records that have received the highest praise,
yet this one must now take precendence. It is
neither a finicky restoration nor calculatingly
analytical; it breathes life and period. It is all
one could wish to hear or to hope that Mozart
and his audience heard. Time and time again
throughout my long series of comparisons, the
performances on this record came up with that
little extra something which added significance
to the particular passage.
The recording is magnificent. It is the type I
have described before as a domestic demonstration disc. That is to say it can offer apparent
realism within the limitations of a domestic
living room without disturbing the household
as a whole. The sound is completely unspectacular, you are not even aware of its
quality or source, you are listening to the artists
performing for you in your own room. To
complete and maintain this illusion, the surfaces
and background are perfectly silent.
L. T.

MOZART. Serenades—Vol. 2. Divertimento No.1
In E flat ( K.113); Divertimento No. 2 in D ( K.131).
Vienna Mozart Ensemble directed by Willi Boskovsky. Decca SXL 6388. (43s. 9d.).

K131 from Mozart's seventeenth year, scored for flute, oboe, bassoon four
horns and strings. The remarkable writing
for horns is specially noted by Erik Smith in his
illuminating sleeve notes, and Iremember it as
part of a group of works chosen by Beecham
for recording to celebrate his seventieth birthday. K 113, from the same period, is as written
originally, with clarinets instead of the later
oboes, cor anglais and bassoon. The high level
of good taste, originality and invention places
these Serenades far above the level of background music which was their function when
composed. Icannot put my finger on the exact
point in the recording which disappoints me,
and only by direct comparison between some
of the similarly orchestrated ' Dances and
Marches' can Isubstantiate my feeling that this
record is not quite so good as one would expect.
To my ears there is something dullish and
recessed about the string tone and the body of
strings seems to be in a different place to the
rest, and generally louder. It could be the
balance or the players, both even. In fairness,
compared with some ' Mittel European'
cheapies it's good, so perhaps it's me having an
off-day.
MORE SERENADES,

R. H. F.

NEWPORT UPROAR. Nine Items by Lionel
Hampton and his all-star Alumni Big Band. Recorded at the 1967 Newport Jazz Festival. RCA
Victor SF-7933 (36s. 8d.).

outdoors may be fun for
musicians and audience, but with quartets,
sextet's and 20-piece orchestras all playing
musical chairs the poor old sound-men face
tricky problems. The opening track on this
punchy LP, Turn Me Loose, finds engineer Ed
Begley juggling with his controls to achieve the
desired results and, fortunately, none of the
music, or its effect on the listeners has been lost.
Hampton's sparkling vibes on Thai Silk,
Meet Benny Bailey, and an explosive Flying
Home are stimulating reminders of his stillprodigious talent, while the Medley tracks—
with Hamp and Milt Buckner sharing one
piano—rock along like mad.
Any line-up which includes Snooky Young,
Joe Newman, Al Grey and George Duvivier
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will ' swing' at the flick of an eye-lid. With
Lionel at the helm sparks really fly—the
audience is ecstatic and promoter George Wein
can only gasp: ' This hasn't happened since
Duke..
G. G.
SCHUBERT, WOLF, STRAUSS. Lieder recital
comprising six songs by Schubert, four by Wolf
and seven by Richard Strauss. Janet Baker with
Gerald Moore ( piano). HMV ASD 2431 (43s. 9d.).

for six Records
of the Year' is, for me, invariably agood omen,
for nothing is so certain as that, once Ihave
compiled my list and put it in the post, the next
week or two will bring another disc which would
inevitably have been included had it arrived
that much earlier. This one is the case in
point for 1968. This extraordinarily gifted
singer announced her arrival in lieder some two
years ago with the first recording of Frauenliebe
und Leben by an English singer in the same
category as the great interpretations by foreign
artists. Since then, both the voice and its use
have advanced still further. On this disc there
is displayed the most complete identification
with the songs and a host of refinements in
their projection beyond the scope of this review
to detail, and the disc would be worth its cost
simply to hear Gerald Moore's piano playing
in Morgen and Wiegenlied.
The recording is outstandingly natural,
beautifully balanced, firm and clean over the
whole range. No one who cares for lieder can
afford to be without this wonderful record of
two great artists at their best.

THE EDITOR'S ANNUAL REQUEST

B. J. W.

SHOSTAKOVICH. Symphony No. 101n E minor.
Berlin Philharmonic Orchestra conducted by
Herbert von Karajan. DGG SLPM 139020 (43s. 9d.)

we can do better, is the
sentiment seemingly expressed by recording
companies when they rush out a succession of
new issues of the same work. This can be
irritating for collectors waiting patiently for
something else, though in this case there can
be little doubt that the extra effort has been
worthwhile. DGG have produced a better
balanced and clearer sound, and Karajan has
obtained rather more refined playing from his
orchestra than did Svetlanov in the Melodiya
recording reviewed in January. He is less
ponderous in the first movement, perhaps not
so fierce but certainly more brilliant in the
second, the third movement is equally satisfying, and the long opening of the last is most
beautifully and atmopsherically played.
Like the Russian recording, this is set fairly
well back, but it has awider dynamic range and
needs no tonal fiddling. Surfaces on the review
copy were rather noisier than one normally
expects from DGG, but the overall sound
quality is splendid and clearly outshines the
Melodiya version. Devotees of Shostakovich
will want this record anyway, but those who
are feeling their way, perhaps via No. 5, should
give this mighty work atry.
ANYTHING YOU CAN DO

J. C.

STRAUSS ( Richard). Don Quixote—symphonic
poem. Emanuel Brabac (cello), Josef Staar (viola),
with the Vienna Philharmonic Orchestra conducted by Lorin Maazel. Decca SXL 6387 (43s. 9d.).

struck me as the most repeatable of Strauss's tone poems, perhaps
because it is the best, the most musical, despite
the very precisely programmatic construction.

THIS HAS ALWAYS

Ifeel that, just as many Schubert songs can be
satisfying, exciting, moving, without any
knowledge of the literary meaning, so Don
Quixote can be accepted as wonderful music
without benefit of Cervantes' story.
Masterly orchestration is the key here, and
the VPO's playing certainly does it justice.
Their task is eased by agenerally slowish pace,
which Ifeel at times prevents the music from
making its full, flowing impact; the performance is analytical and atrifle over-cautious for
my taste, but even at the fourth playing I
succumbed to Strauss's magic, so perhaps it
succeeds in a different way. The two soloists
play very beautifully.
The recording is exceptionally clear, tonally
well balanced and of wide dynamic range—
needing a good pickup. Cello is central, between viola and first violin slightly right and
left respectively. Soloists are not unduly
forward, though despite considerable depth in
the orchestra some of the brass instruments
seem to leap out alittle at times. Otherwise a
fine orchestral sound in a medium sized ambience.
J. C.
SULLIVAN. The Pirates of Penzance (
words by
Gilbert). John Reed, Donald Adams, George
Cook, Philip Potter, Owen Brannigan, Valerie
Masterson, Jean Allister, Pauline Wales, Susan
Maisey and Christine Palmer, with the D'Oyly
Carte Opera Company and Royal Philharmonic
Orchestra conducted by Isidore Godfrey. Recorded under the direction of Bridget D'Oyly
Carte. Deese SKL 4925-8 (73s. ed.).

BEEN part of a musical way
of life for me, though I have never been
toffee-nosed on the subject. However, here is
the D'Oyly Carte Company, with the Royal
Philharmonic no less, in a truly outstanding
recording. So much so that it took me acouple
of playings to realise just how good. The fact
is that the detail and separation of orchestra,
chorus and soloists is so clear—and this is the
important point—is achieved such that the
entire sound picture is an integrated whole and
does not sound like eight mono channels, each
independent of the other, strung out in front
of us. It is sound as at the front of the Theatre,
where voices are forward. All the little warts
show, but no matter. Since 1933 I've been told
that the current crop of D'Oyly Carte singers
were not apatch on those twenty years before.
This lot seem to me much better. Valerie
Masterson, John Reed and Christine Palmer
should have special mention for good singing
and they're a treat to listen to, which is not
always the same thing. The only doubt in my
mind is that overall there might have been a
little more sparkle and urge.

G & SHAVE NEVER

confess that Ido not think they do. They are
distinctly easy on the ear, and will add to the
scope of the many who delight in washing in
typical piano-concerto sound. But one cannot,
it seems to me, seek in them for extensions of
musical experience.
This is particularly true of the No. 2; the
other work makes some concessions to modernity in the form of percussive noises and staccato
playing rather recalling Bartok. And very
enjoyable it is, too. If the piano concerto is
your idea of heaven, do try these.
P. D. T.
THE ROCK MACHINE TURNS YOU ON.
Tracks from 15 pop LPs. CBS S PR22 ( 15s. 5d.).

sampler album providing
a remarkably fair cross-section of what is
happening in electric pop (as opposed to
Sinatra-type pop) in America today.
The tracks range in style from—at the easyon-the-ear end of the scale—Simon and Garfunkel's Scarborough Fair to the hard rock' of
the Moby Grape at the other end of the scale.
With such wide scope almost everyone will find
something they hate on this, but only those
dedicated to the preservation of anarrow mind
will find nothing to like or interest them.
At the bargain price, interest in even a few
tracks is fair justification for purchase, especially as the artists are all highly respected in
their fields. In any case some of the electronic
sounds are interesting from atechnical point of
view and—like most good swinging pop records
—the LP contains a lot of good jazz in thin
disguise. Also some nice ' folk-rock' from Bob
Dylan and Roy Harper.
The record provides some red-blooded stereo
sounds, but beware—it is available also in
mono and at least one of London's largest
record stores doesn't know the difference.
AN EXCELLENT VALUE

A. H.
VAUGHAN WILLIAMS. A Sea Symphony; Aristophonic Suite—The Wasps. Sheila Armstrong
(soprano), John Carol Case ( baritone), London
Philharmonic Orchestra and Choir conducted by
Sir Adrian Boult. Records supplied In box album
with booklet of notes and words. Recording made
In the Kingsway Hall, London. HMV ASD
2439140. (87s. tid.).

rather diffuse, V-W's first
symphony has enough of the great man's later
power and vision to be worth an occasional
hearing. And we could scarcely hope for a
better performance that that offered here, for
Sir Adrian Boult and producer Christopher
Bishop give us asplendid pair of discs. Following Walt Whitman's poem, the Sea and its
voyagers are treated both as reality and as
allegories of man's spiritual travels in the
Universe, and Ifeel that both the music and
R. H. F.
its performance are at their best in the second
movement, where alone mind contemplates the
TCHEREPNIN. Piano Concertos No.2 and No.5.
mysteries of existence On the Béach at Night.
Alexander Tcherepnin ( piano) with the Symphony
Soloists, chorus and orchestra are all in top
Orchestra of Bayerischer Rundfunks conducted by
Rafael Kubelik. DOG SLPM 139 379 (43s. 9d.).
form, and while the choir seems atrifle too far
back, the general balance of sound in space is
EXCELLENT RECORDINGS in the best DGG
excellent, with wide dynamics and a robust
manner, with silent surfaces and avery natural
balance of the piano against the orchestra. I bottom end—including some good organ pedals.
The Wasps, also performed in tip-top style,
say ' against', as these two concerti are of the
receives an even better recording: the solid,
'contest' type, and the inevitable victory of the
round sound of afull orchestra is magnificently
soloist is not allowed to appear too easy. As
an example of recorded sound, this record has a captured, and the level of recorded hiss is lower
than in the symphony. The review set had some
great deal to commend it.
'pressed-in' clicks, but if you can avoid these,
What one has to consider is the extent to
this is amagnificent set. •
J. C.
which these two works add anything to the
(continued on page 305
repertory of piano concerti; and I have to
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and Iwere privileged to be escorted into the
dome roof by Mr. G. Berry, Managing
Director of AIRO. There, after aconsiderable
climb up ladders and sloping walkways, it was
possible to stand on the radial grating in the
centre of the corona and look down 140 feet
to the arena floor. From this vantage point
one could appreciate that the diffusers are
70 feet below, although from the floor they
appear well up in the dome. After clambering
right to the top of the RAH it is easier to
understand why any big scale absorption
scheme would be prohibitively expensive.
Just to allow for the remote possibility of
rain leaking through the roof and filling the
diffusers, they are provided with draining
arrangements, since each is capable of containing
ton of water! It may just be luck,
but it was found that the hall designers had left
about the right number of convenient suspension points inside the roof for the present
installation, though strangely enough, a
similarly fortuitous thing happened at the
Royal Festival Hall, where the holes provided
in the ceiling for absorbent were found convenient for housing the assisted resonance
devices. Being entirely passive, the RAH
installation involves no risk of ' howling' and
difficult echoes can be dealt with individually.
The experimental set-up has cost about £8,000,
which is really very moderate, especially if
results turn out to be as good as forecast.
To test audience reaction, a concert by the
BBC Symphony Orchestra, conducted by Colin
Davis, was held on January 8th. Those writing
about the event were mercifully spared the
embarrassment of not knowing whether or
not the acoustic arrangements were ' switched
on', unlike occasions at the RFH a few years
ago, for the ' saucers' are quite obvious, although decoratively they seem to blend
surprisingly well with the hall's Victorian
aspect.

r•
BY REX BALDOCK
noon on the first day of the year, alarge
A Icrowd
of press representatives assembled

the plastic diffusers which were being installed,
the last few of which were almost ready to be
hauled up to alevel just over the gallery, about
70 ft. above the arena floor. One hundred and
nine of these, varying in diameter from 6 to
12 feet, are being used to provide afalse ceiling,
to give earlier, diffuse reflections in place of
those from the periphery and central corrugated
regions of the dome, without losing the beneficial effect of reverberation in the dome itself,
which accounts for some 1/3 of the auditorium's
air volume. In total, the ' saucers' occupy
about 50% of the cross-sectional area of the
hall at their level, and each is in the form of a
convex bowl of 30 ft. radius of curvature, the
largest weighing 83 lbs. and hanging from a
suspension wire capable of supporting over
1300 lb. The interior of each glass fibre diffuser
is covered with a 2in. layer of fibreglass wadding, its top surface supporting a thin plastic
film. The wadding is to reduce the middle
frequency reverberation time from 3to about
2¡ seconds, whilst the plastic film is provided
to leave the higher frequency reverberation time
unaffected.
After inspecting the few remaining diffusers
lying in the arena, the press were invited to
observe the suspended ones more closely. From
the gallery the effect is quite attractive, rather
like a goldfish's-eye-view of water lily leaves
on the surface of a pond, and the hall is so
large that even the 12 ft. diameter diffusers
look quite unobtrusive. From here John
Crabbe, John Gilbert (of ' The Gramophone')

on the platform of the Royal Albert Hall, to
be told about the experiments designed to
improve its acoustics. Some preliminary work
designed to pinpoint its weaknesses had already
been carried out in the latter half of last year,
including a one minute's silence at a public
concert, during which arecording was made of
the organ sounding at octave intervals over its
entire frequency range, with the acoustic effect
of an audience included.
The hall manager, Mr. F. J. Mundy, first
gave ashort account of the history of the hall's
acoustical difficulties, and emphasised that
grants towards its operation (the RAH is not
owned or subsidised by any public body) would
not be forthcoming until acure was shown to
be practicable. He then introduced Mr. K.
Shearer of AIRO (Acoustical Investigation &
Research Organisation Ltd.), consultants for
the acoustical improvements. Mr. Shearer
described the main faults of the hall, the most
important of which were largely discreet
echoes and asomewhat overlong reverberation
period in the middle frequency range. The
echoes have in the past considerably marred
results in some seating areas, giving rise to
legends about two concerts for the price of
one' and so forth, and some indications of the
effects at a very bad location were illustrated
by arecording of pistol shots and another of a
bassoon played staccato.
He then went on to explain the purpose of
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Zia AUTOMATIC/MANUAL

It's Elegant

HI-FI TURNTABLE

It's Intelligent
It's Unequalled
The Only Automatic Turntable that can
track every record at the 15° Vertical
Stylus Tracking Angle during manual or
automatic play.

• Vertical stylus tracking adjustment for
every record.
Minimum distortion at
the 15 ° angle

• Four speed setting control, provision for
fine speed adjustment.
Stroboscope
provided.

• The most sensitive and sophisticated
anti- skating device of any automatic
turntable on the market.

• Slide in cartridge mounting, no screws —
cannot be inserted incorrectly thus angle
is exact.

• Exclusive command centre —
one
handsome
lever
furnishes
complete
control over all operations.

• Rotating record spindle and unique
automatic
spindle,
lower
than
any
other.

• Automatic scanning device — the PE 2020
thinks for itself — measures record size,
no setting necessary.

• Heavy cast turntable and extremely
low pick up arm
friction,
perfect
balance.

Enquiries

to

U.K.

Distributors:

111/014 GA TE AC O US T/CS
184/188 Great Portland Street, London, W.I.
Telephone:

01-636

2901-4

(Left) The auditorium as seen by the
concert-goer. Although they are only half-way
up in terms of the hall's total height, to a person
in the auditorium they appear to be well up in
the roof.

Prior to the actual concert, Mr. Mundy
explained what was going on and it was immediately noticeable that the clarity of the PA
system was excellent under the revised acoustics.
He then prepared the audience for the firing of
three cartridges to check on the reverberation
time with an audience; these were pretty earsplitting and must have represented sound levels
quite beyond anything that happens in music
and sufficient to stir up any residual reflections.
In fact, the resulting reverberation seemed to die
quitesmoothly and promised v, dl for the concert.

From my seat in H block (stalls at the side
of the hall), the Berlioz overture Le Corsair
sounded first rate and, if memory is reliable,
appreciably brighter than formerly, but without
echoes from the loud brass chords. On the
other hand, the good qualities of the hall, such
as spaciousness and a subtle light and airy
effect on string tone, were retained without
detriment.

RECORD REVIEW

WALTON, HINDEMITH. Concerto for Viola and
Orchestra (
Walton); Dec Schwanendreher (Hindemith). Paul Doktor (viola) with the London Philharmonic Orchestra conducted
by
Edward
Downes. CBS S 72877 (43s. 9d.).

VINTER ( Gilbert). The Trumpets—a Cantata for
bass solo, mixed chorus, brass ana percussion.
Michael Langdon ( bass), Huddersfield Glee and
Madrigal Society Choir and Black Dyke Mills Band
conducted by Geoffrey Brand. Pye NSPL 18265
(37s. 5d.).

be familiar
to most, even if the word ' band' provokes a
shudder of distaste. Augmented to 38. including four extra percussion, they demonstrate
complete professionalism, and so does the
choir. Vinter's Cantata does not carry one
away and the best that can be said is that it
serses as a useful vehicle; if not memorable
certainly not objectionable. The sleeve carries
a special note to the effect that an exclusive
4-track master recording was used with four
speakers giving a360 degree ambiophony effect;
`no doubt the playback system of the future'
it adds, but keeps quiet about the means of
presenting four tracks. ' The listener', the note
goes on, ' will notice a new impact, a new
realism'.
Seated in the stereo seat the effect is of wide
presentation, akin to the original Cinerama, and
distant rather than close. Very good lower
register and top, quite startling transients and
arresting trumpet quality. No gimmicks, all
very respectable and commendable. There is
some distortion towards the end of side 1, and
there might be similarly on side 2, but the large
amount of noise there covers it up. The recording was made in Huddersfield Town Hall, a
fact not mentioned in the meagre sleeve notes.
Bob Auger engineered it all.
R. H. F.

THE NAME BLACK DYKE MILLS must

The lengthy Bruckner 7th Symphony confirmed this view, and although a slight echo

MORE THAN THE USUAL differences of opinion
amongst critics have greeted this record: to
one, it is a matter for almost total regret; to
another it is subject of praise.
Neither of these works is available in an
alternative recording, and both pieces are of
splendid stature. Ihave never been sure that
Walton was right to revise his viola concerto;
but he did, and it is that version which is given
here. The Hindemith was new to me, and is
based upon poems about a swan-turner'—one
who rotates aswan on the spit as it is roasted:
a somewhat unpoetic subject about which
Hindemith makes great music. If you care for
works which are original, marvellously wellmade and inexhaustibly melodic in invention,
you will enjoy these.
Battle is joined over the recording: the solo
viola, played with impeccable virtuosity, is
given a quite unnatural prominence, to the
point of obscuring orchestral detail. The
orchestra itself is given a highly reverberant
acoustic, which in itself tends towards blur. But
the overall sound is excellent, except that it
tends to lack firm bass; and merely to regret
this record would be amistake.
P. D. T.

WAGNER. The Flying Dutchman (
complete opera).
Martti Talvela ( bass), Anja Sitja (soprano), Ernst
Kozub (tenor), Annelles Burmeister ( mezzosoprano), Gerhard Unger ( tenor),. Theo Adam
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was occasionally noticeable on the most vicious
brass passages, the overall result was very
enjoyable. My seating region never was too
bad for acoustics however, so after the concert
Isounded the opinions of several acquaintances
who had been listening in various parts of the
hall. Although there was some divergence of
opinion, they all thought the acoustics improved, particularly regarding the echoes. As
Mr. Mundy remarked at the outset, it is hoped
that 1969 will be remembered as the period in
which the famous echo died in its 98th year!

(baritone), BBC Chorus and New Philharmonie
Orchestra conducted by Otto Klemperer. Records
supplied in box album with booklet of notes and
libretto. HMV SAN 207-9 ( 138s. 9d.).

recording, with the minor
imperfections one comes to regard as almost
inevitable in large-scale operatic ventures,
stamped over all with the personality of the
conductor. There are oddities here, immediately apparent in the overture, which starts at
avery measured Allegro con brio and reaches a
very slow speed indeed in the Andante section.
But I've found it easy to adjust to this reading,
and though it is the darker, fateful, stormridden pages which seem to rouse Klemperer's
strongest feelings, the lighter episodes are
enchanting.
A HIGHLY SUCCESSFUL

On the technical side, these records come
near to the best of earlier Wagner recordings.
There is a majestic sense of scale and some
analytical clarity is rightly sacrificed in favour
of amost successful blend of sound. There is a
good atmospheric use of wind noies and
thunder in the opening scene.
The orchestral playing is staggering, and
Daland and the Dutchman Ifind completely
convincing, though the Erik and Senta are
not especially striking. The chorus, which has
such an important part, sings very well but
sounds rather small, particularly in the male
section.
Scenically. The Flying Dutchman is as difficult
as the later operas, which makes this good
recording all the more desirable.
J. P.

'This is asuperb amplifier
and the finest it has been
my pleasure to evaluate.'
R. VVilhamson, HiFi News.
Recommended Retail price £160:0:0
TECHNICAL SPECIFICATIONS System: All silicon transistor integrated

stereo amplifier. Circuit: Quasi- complementary symmetry circuit.46 transistors, 23
diodes. Transistors: 2SC401( . 25). 2SC293( x8). 2SC318(.3), 2SD45(.8),
2SA-527( 2). Diodes: DS2M(.4). 1122( x2), SV03( x2). SV05( x4), SV31
(10). 1S332( x1). Power requirements: AC 100, 117, 220 or 240V; 50/60Hz.
Power consumption: Approx. 40W ( at zero signal). approx. 260W ( maximum).
Dimensions: 15a" ( W)
5a" ( H) e 121" ( D). Weight: Approx. 24 lbs. 3 ozs.
Power amplifier section Power output: Rated output 50W ±- 0.5 db per
channel ( 8 ohms), 35W ± 0.5 db per channel ( 16 ohms). Harmonic distortion:
At 1 KHz-lest than0.05% at rated output, less than 0.01% at 10W output:
At 20-15,000 Hz- less than 0.1% at rated output, less than 0.06% at 25W
output, less than 0.03% at 0.5W output. lntermodulation distortion ( 60 Hz:
7 KHz = 4 : 1): Less than 0.2% at rated output, less than 0.05% at 25W output,
less than 0.02% at 10W output. Frequency response: 5Hz-200KHz + 0/2db at rated output. S/N ratio: 110 db ( 1HF closed circuit). Input impedance:
100K ohms or more. Damping factor: Better than 180 ( 8 ohms) at 1 KHz.
Better than 360 ( 16 ohms.) Sensitivity: 1 volt at 50W output. Preamplifier
section Output voltage: Preamp out 2volts ( output impedance 10K ohms).
headphone 6volts ( output impedance 10K ohms), rec. out 150mV. Harmonic
distortion: Tuner, aux, tape less than 0.03% at rated output. mic: Less than
0.05% at rated output, tape head: Less than 0.05% at rated output, phono 1. 2:
less than 0.05% at rated output. IM distortion (60Hz: 7KHz = 4 : 1): Tuner, aux.

tape: less than 0.1% at 'rated output. phono 1 phono 2. tape head, less than
0.1% at rated output. mic: less than 0.1% at rated output. Frequency response:
Tuner, aux, tape 10-100,000Hz + 0/-2 db. phono 1. phono 2: RIAA equalization curve tolerance within 0.5 db. tape head NAB equalization curve tolerance,
within 0.5 db ( adjustable + 4/-1 db at 10KHz), mic: 10-30.000Hz + 0/2-db.
Sensitivity: Tuner, aux inputs: 150mV ( adjustable by semi- fixed resistor)
impedance 100K ohms, tape inputs 150mV impedance 100K ohms. phono 1
phono 2inputs 1.2mV impedance 47K ohms, tape head inputs 1.2mV impedance
500K ohms, mic inputs 1.2mV impedance 500K ohms. Maximum input capability ( at 1KHz): Phono 1phono 2 inputs more than 100mV. tape head inputs
more than 100mV, mic inputs more than 100mV. aux, tuner, tape inputs more
than 10V. S/N ratio: Tuner aux inputs more than 90 db. phono 1 phono 2
inputs more than 70 db. tape head inputs more than 70 db, mic inputs more
than 65 db. Inputs: Mic. tape head. phono 1, phono 2. tuner. aux. tape. amplifier
in. Outputs: Rec out ( 150mV), speaker out, preamp out. Integrated input/output
connector: Input sensitivity 0.5 volts, output level 25mV. Semi- fixed
adjustments: Level adjust tuner, aux, tape equalization adjustments. Tone
controls: Bass 100Hz + 10db 11 steps by 2 db each. Treble 10KHz ± 10 db
11 steps by 2db each. Filters: High filter 12 db/oct above 9KHz, low filter
12 db/oct below 50Hz. AC outlets: Switched 2. unswitched 1 ( total 300 watts
maximum) Accessories: Shorting plug x6. patch cord x 2, phono type plug x4.
Optional accessories: Eurasian teak cabinet TAC -1, mounting bracket MB- 5.

SONY
RESEARCH MAKES THE DIFFERENCE

Sony ( U.K.) Limited,
Ascot Road, Bedfont, Middlesex.

FM DIARY
BY AUSTIN UDEN

THE VHF/FM
introduction of local
broadcasting with its several technical advantages
has so changed our listening habits that nowadays it would have to be a quite special programme to tempt us back to the mediumwaveband for any length of time. Fading and
distortion of the programmes every few minutes
at night-time, together with the various other
forms of interference, certainly take some
withstanding after the steady and near-silent
background of local FM radio.
Acceptable reproduction of medium-wave
programmes over hi-fi equipment entails
spending almost as much again on an AM
tuner as the cost of an FM stereo model alone.
Also, it is necessary to have an ' anti-static'
type of receiving aerial and efficient suppressors
fitted to household electrical appliances if the
disturbing buzzes and crackles from these
locally-generated sources of interference are
to be minimised; so unless you want to tune
into Radio Ior listen nightly to European MW
stations, the outlay is hardly worth while. The
decline in interest and usage of this band is
apparent when comparing our advertisement
pages of today with those of some years ago.
The choice between AM only and AM plus
FM tuners is limited now, whereas at one time
there were about five different models available
from one manufacturer alone, two of them
having the useful facility of a switched bandwidth control. (Incidentally, a less fortunate
outcome of our changing radio receiving
equipment demands has been that readers
emigrating to Australia find they just cannot
buy aself-powered AM-only tuner here which
will properly meet their listening needs ' down
under'.)
Besides a much lower level of background
noise and generally better sound quality,
another obvious difference between VHF/FM
and MW/AM broadcasting bands is that far
fewer stations can be heard on the former.
Even so, practical experience shows that the
VHF tuning dial is not necessarily barren of
some alternative programmes to those of the
three or four local BBC transmissions officially
serving a particular area. According to where
you live, these may originate from other BBC
stations in neighbouring areas broadcasting a
different regional programme (or programmes)
on Radio 4, from Radio Telefis Eireann, or
from continental stations.
Sometimes, by tuning in to a BBC station
serving some area adjacent to your own, better
programme quality as well as alternative
programmes can be received. In south-west
England for example, it is better to tune if you
can to Rowridge rather than North Hessary Tor
for Radios 2 and 3. To compare the sound
quality, try tuning back and forth between the
two stations during audience applause. This is
a great giveaway, especially on programmes
originating from the London area.
As
heard through Rowridge, (
rebroadcasting from
Wrotham by the way!), the applause has a

crisp, natural smack to it, whereas from North
Hessary Tor the long Post Office circuit
reduces it to adull hard noise quite unlike the
true sound of handclapping.
Naturally, the very advantages of the FM
system make it worth attempting to receive
alternative ' non- local' stations, pulling in the
three-metre VHF waves from the ether at 80,
100 or maybe even 200 miles to reproduce
programmes with a signal-to-noise ratio still
often better than is attainable from the mediumwaveband! To this end, I think the money
spent on one of the several excellent tuners now
available, and agood aerial system, represents
a worthwhile long-term investment unlikely
to be regretted.
Whilst ' the radio' requires us to be present
at agiven time for aparticular programme, it
is still the cheapest of mass media for home
entertainment, information and education.
Avid record ' collectors' will probably defend
the convenience value and artistic merits of
their warped, click-ridden black plastic with
the HF distortions pressed therein; certainly,
discs can be played as and when desired, but
to build up a worthwhile library costs asmall
fortune and will never compare with the wealth
and varied output of broadcast music and
voice. Indirectly, we each have access to discs
through ' the radio' without owning a single
one, but much more is available besides. So
much more indeed, that for the twenty-five
shillings per annum the receiving licence surely
qualifies for the tag unbeatable bargain value'.
If you do not happen to go along with the
foregoing ideas expressed about the reception
of ' non-local' FM programmes, then to read
on from here will be acomplete waste of your
time! And if you do, then go carefully lest
you end up like those chaps owning £ 100 plus
cameras with not asingle good picture to show
for them. Investing in a very sensitive and
selective modern FM tuner is one thing and
getting the best from it quite another. This is
not to imply that highly specialised knowledge
is needed—a newcomer is just as likely to be
successful at receiving anumber of stations as
the experienced listener provided a few elementary principles are understood and then
put into practice.
Which brings us once again to the receiving
aerial. In arecent letter, Mr. Hartopp, Technical Director of J- Beam Engineering Ltd.,
mentioned to me how customers, until shown,
never believe him that resiting an aerial can
possibly have any effect on their reception.
This is borne out by the steady trickle of letters
on the subject from readers which last year
ranged from between two and six each week.
Answering them is often a disheartening
experience for the Crossover team since in
many instances it seems that operating literature
is ignored as are reception hints and tips published in articles. No matter, we shall continue
to plod on. If, however, you want successful and
worthwhile reception of different stations then
307

it really is important to appreciate how the
aerial and certain accessories can help you
achieve this.
Before going on to deal with the equipment
aspects, it might be as well to recall some basic
points for the guidance of new readers. With
the exception of broadcasts from Radio Telefis
Eireann and a low power American Forces
Network station in Holland, all FM radio
transmissions in the UK, western Europe and
east Germany are ' horizontally polarised'.
This means that the radiated signals leave the
transmitting aerial in ahorizontal plane relative
to the earth. The RTE and AFN stations just
mentioned use ' vertical polarisation'. The
important point to realise here is that the
receiving aerial should always be in the same
plane of polarisation as that being used by the
trasmitting station you are receiving. Horizontally polarised signals can be received on an
aerial fixed vertically, and vice versa, but reception is seldom satisfactory except very close
to the station. Advantages are claimed for
both systems although it is unfortunate that
the more widely adopted one is less well suited
to reception on car FM radios. (With this
difficulty in mind, the BBC have been experimenting with asystem of circular polarisation
from two low power transmitters in Surrey.)
The simplest type of FM receiving aerial is
the so-called half-wave dipole. To look at, it is
basically as shown in fig. 1(a). The dipole
element is constructed from alloy tubing
of about 4 in diameter, and the overall length
of the dipole is approximately 5ft. Midway
along its length the element is split into two,
and the two halves are separated by a small
gap and secured by an insulator which also
serves as the point of connection for the feeder
cable.
Raising the height of the dipole above ground
level within the service area of a transmitting
station will increase the signal voltage delivered
to the tuner. At 30 ft., for example, the dipole
will deliver a signal about twice as strong as
at 15 ft.
When fixed vertically, the dipole's receiving
properties are omnidirectional, picking up
signals equally well from any direction—fig.
1(b). Fixed horizontally, as for the more widely
used FM polarisation mode, some important
directional characteristics become apparent.
Now, the dipole will only deliver the strongest
signals when it is directly at right angles to the
direction of the transmitting station. If it is
turned through 90° so that the element is
pointing end on to the station, the signal will
be weaker. Turn the dipole another 90° and
the signal received will increase to the same
initial strength. The ' pickup' response then,
is bi-directional approximating a ' figure of
eight' pattern as shown in fig. 2(a).
Now let us suppose that you are using a
dipole to receive the local station situated
30 miles away due north. At 80 miles due west
there is another station broadcasting adifferent
programme which you would sometimes like
to tune in to. The signal will be rather weak on
arrival because of the longer distance travelled,
and as the direction of arrival is from an angle
at which the dipole's bi-directional response is
minimal, the signal voltage developed will be
very weak causing anoisy and possibly even a
distorted programme to be heard. The situation ' seen' by the dipole is as shown in fig. 2(b).
One way, although not necessarily the best, of
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The Concerto is more than a new KEF speaker system. It rounds out a range designed to suit
every taste and fit every budget. For a remarkably low price, Concerto offers you superb
response over a very wide frequency range, and ultra- smooth mid- range surpassed only by
the more expensive Carlton—also by KEF. With a Concerto you can look forward to very wide
dispersion at all frequencies with no off- axis dimness.
The task of creating Concerto was made easier by the use of three KEF speakers which had
already proven themselves in other fine systems. The B139, B110 and 127 tweeter are
enclosed in a big 28" 17" ) 12" cabinet which reflects your good taste in design as well as
music. As a result the sound of Concerto comes through brilliantly—without audible
colouration and with minimum distortion. There is adifference in moderately- priced systems, and
Concerto proves it. It's another example of sound thinking by KEF.

SPECIFICATION
Size:
Weight:
Impedance:
Max Input:

28", 17" x12"

Cabinet finished in black

501b 23 kg
4-8 ohms
25 watts r.m.s.

American walnut or Burma

50 watts music
Frequency range: 30-30,000 Hz

teak with oatmeal grille fabric.
Fitted with B139, B110 and
T27 units and printed circuit
dividing network.

RECOMMENDED RETAIL PRICE:

£53.10.0

Write for further details to
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improving this reception would be to swing the
dipole through about 90° to bring it on the
true bearing of the more distant station. This
would raise the strength two or three times to
realise afew tens of microvolts, so giving quite
acceptable listening on asensitive tuner. Swinging the dipole in this way will not usually have
any adverse affect on local programmes, since
at 30 miles, the nearer transmitter would be
expected to be already delivering at least one
millivolt leaving enough signal in hand. It is
just possible though, that in some localities
where the dipole were directed away by as much
at 90° of the true bearing, distortion might be
heard on any local stereo programmes. Had
the more distant station in this example been
located due south ( 180°) of the local one, then
the bi-directional horizontal dipole could
conveniently be orientated exactly in line to
receive either.
FM aerials can of course be more elaborate
than the dipole just considered, and with the
added crossarms or elements, the receiving
characteristics are altered. With a somewhat
longer element, termed a reflector, suitably
spaced behind the dipole, the ` figure of eight'
pattern in fig. 2(a) is modified to that shown in
fig. 2(c). This horizontal ' H' type of aerial will
not receive so well any signals arriving from the
rear, and the forward response is alittle more
directional so the overall effect is of a better
If somewhat shorter
front-to-back ratio.
elements, termed directors, are added in front
of this dipole and reflector combination, avery
uni directional array results with a forward
gain (towards the station) two or three times
better than that of the dipole alone. Fig. 2(d)
illustrates, approximately, the horizontal polar
response of the J-Beam FM6S aerial which has
four director elements and one reflector.
Turning this aerial only a few tens of degrees
either side of the true station bearing will cause
about a two times (6dB) reduction in the received strength. Due to the narrower signal
acceptance angle achieved, this and like wideband multi-element designs are very useful to
discriminate against unwanted multiple signal
reflections or other local interference. They are
equally well suited for more distant reception,
although as you must have realised by now,
any directional aerial on afixed bearing receiving the local BBC station cannot deliver optimum signal strengths from other stations on
different bearings. Even when using only the
simple dipole there can be complications as we
saw earlier.
Fortunately, the difficulties can be overcome.
How? Well, there are two ways around the
problem, really. One is to erect the multielement aerial on amast which can be rotated
manually or electrically to any desired point of
the compass. The other is fix a number of
aerials in predetermined directions running
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separate low-loss feeder cables from each one
to a switch. There, the aerial receiving the
wanted transmitter is selected and its input
fed to the tuner aerial socket.
How do the costs and relative merits of the
two systems compare ? Commercially produced
rotators like the Channel Master or CornellDubilier operating from the household 240V
electricity supply and complete with remote
finger-tip control, would set you back about
£15-20. With the mast, lashing gear, any
thrust or stabilising bearings needed, and a
FM6S aerial, the total outlay should not
exceed £35. For those with a flair for D- I
Y,
a sturdy manually operated outdoor mast can
be built for less than £ 10, and one reader has
devised an electrically-driven broom-handle
mast in his loft for about 35s.!
Where several stations from widely differing
directions are receivable, then an outdoor
rotatable mast is virtually the ultimate and
worth having. Maybe though, you can—or
wish—only to tune in to one or two other
stations besides the local one. In this event,
separate aerials on fixed headings and the
selector switch to be described in amoment will
serve equally well. Again, the cost can vary
widely depending how you set about meeting
your requirements. An approximate figure
would be £5-6 including the selector switch.
It would be wise to have at least one good
commercial three-element array, but any other
aerials needed could be home-built possibly by
salvaging from a dealer any discarded BBC
television (Channels 1-5) types. Two of my
own FM aerials were originally two-element
'H' types for Channel 1made by Belling-Lee
in the early fifties. The insulators were quite
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undamaged, so I had only to saw down the
elements and boom supports to redimension
them for Band II frequencies. A rub down with
emery cloth and acouple of coats of azinc-rich
paint added the finishing touches.
Another possible source for cheap discarded
aerials is through the advertisement columns of
local newspapers when people are moving to
another area or emigrating. Information is
given later about where to buy new alloy
tubing and find data on aerial construction.
Fig. 3(a) shows the circuit of the selector
switch unit Ihave used for over ten years. You
will see that it makes provision for four separate
aerials, the switch proper being a2-pole 4-way
ceramic wafer type. These can be bought
from aradio components shop. Alternatively,
a 5- or 6-way switch can be made up using
Maka-Switch kits obtained through a Radiospares stockist. The basic control unit for
supporting the wafers has a double ball click
action, and wafers are of low-loss moulded construction. Whatever the switch you might
chance on, the contacts should have a positive
`
make' and ' break' action able to withstand a
lot of hard use before becoming noisy or
intermittent in operation.
The complete selector switch unit can be
assembled in a metal box measuring approximately 4x3x2¡ inches. At one side, four holes
are drilled to accept the coaxial input sockets,
which are then bolted into position. The
output socket is similarly mounted on the
other side. At the centre of the 4x3in. area, a
hole is drilled to accept the switch spindle and
mounting bush.
Wiring up is quite straightforward. Fig. 3(b)
shows the rear view of the switch, and while

Worth looking into...
Our branch at 76 Eden Street, Kingston,
Surrey.
Completely re-styled, so you can choose
your HiFi and tape equipment in modern
luxurious surroundings.
With a superb demonstration room and
expert staff led by manager Chas Jarvis to
advise on every aspect of HiFi and tape recording.
Offering every leading make including
ARENA, ARMSTRONG,
GARRARD,
GOODMAN, B & 0, LEAK, QUAD,
ROGERS, WHARFEDALE, etc., on favourable Personal Credit Sale or Hire Purchase
terms.

If you're around Kingston and looking for
the best HiFi service in the area - look into
76 Eden Street. You'll find it well worth the
journey.

WESTMINSTER
HIGH

FIDELITY

LIMITED

76 Eden Street, Kingston, Surrey.

Tel: 01-546 0723

AN ASSOCIATE COMPANY OF WESTMINSTER PHOTOGRAPHIC
OTHER WESTMINSTER HI-FI CENTRES:

1 WEST STREET, SUTTON, SURREY

01-643 2686

83 CHEAPSIDE, LONDON, E.C.2
01-638 0451

81 STRAND, LONDON, W.C.2
01-836 9773

12/14 HIGH STREET, BROMLEY, KENT

01-460 2113

10 CLAREMONT RD., SURBITON,
SURREY
01-399 2603

24a GREENS END, WOOLWICH, S.E.18

01-854 9711

21 WEST ST., BRIGHTON, SUSSEX

0273 28596

50 HIGH ST., BECKENHAM, KENT

01-650 0050
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tag positions may vary with different makes,
visual examination will reveal the particular
arrangement employed: 22 SWG tinned copper
wire is soldered from the centre pins of each
coaxial input socket to the four tags on one side
of the switch. Further 22-gauge wire (preferably sleeved) is then connected directly
between these four tags and those on the opposite side, so strapping the poles in parallel. For
sake of clarity, this is shown in numbered form
in fig. 3(b) i.e. tags 1to 1, 2 to 2, and so on.
The tags marked X and Y are similarly strapped
and from one of them connection is made to
the centre pin of the output coaxial socket.
This could be omitted of course, using instead,
a short coax fly-lead feeding directly to the
tuner aerial socket. At the switch end, the
'earthy' braid would then be soldered directly
to the metal box. Be sure the switch tags are
clean before soldering and don't leave the iron
too long on the centre pins of the coax sockets
for the surrounding moulding soon softens
up!
The right place for the switch box is (obviously!) alongside the tuner, so drill a hole
in the front of the equipment cabinet for the
switch spindle. Secure the locking nuts, fit a
pointer knob and the job is about complete.
The fun is only just beginning though!
A rotatable mast might be the ultimate, but
the switched aerial system has advantages too!
One is speed. To turn and accurately realign
one aerial between transmitters can take up to
almost aminute. With one hand on the selector
knob and the other on the tuning control, Ican
'flip over' from Sutton Coldfeld (Radio 2)
(88.3 MHz) to Caen (France-Inter) (
99.6 MHz)
in seven seconds! This is equivalent to altering
the heading of arotatable aerial through about
170°—indeed the limiting factor is now the
tuning drive. You also may come to curse that
tiny tuning knob and the sluggish drive. Still,
Ican make almost instantaneous comparisons
of audio quality between the same group of
BBC stations.
The accompanying table details how my
switched aerial system is put to good use in
receiving various BBC regional ` opt out'
programmes on Radio 4. A cautionary tale
from east Anglia, aconcert from Birmingham,
or Dudley Savage from the west region, each
is available at the flick of the switch. It never
bothers me when Wrotham has occasionally to
resort to emergency programme feeds of
limited frequency range. Imerely select another
transmitter.
Another advantage of this system is its
versatility, allowing one to experiment and
compare one aerial with another in adifferent
position. Perhaps one on a stand-off bracket
under the eaves will give better discrimination
against co- or adjacent-frequency interference
between stations than another aerial only afew
feet away in the roof space. The possibility can
be checked and the better position determined.
To preamplify signals from one aerial only, it
is a simple matter to plug a Holdings booster
in to that particular downlead at the switch box.
The selector switch would even be useful in
conjunction with a rotatable mast for those
within range of Radio Telefis Eireann transmissions. These, remember, are vertically
polarised. The switch will save time and the inconvenience of having to grope about at the
back of the tuner every time to change the
aerials over.

in The Practical Aerial Handbook by Gordon
J. King. It is published by Odhams (35/—) and
can also be obtained through most public
reference libraries. A number of suppliers of
alloy tubing advertise in the Exchange & Mart
under the caravanning section—one is Fays
of Chiswick Ltd., 129 High Road, Chiswick,
London W.4. Price list on request. The
Cornell-Dubilier (
CDR) rotors are handled in
the UK by K. W. Electronics Ltd., 1 Heath
Street, Dartford, Kent. The FM6S aerial is
made by J-Beam Engineering Ltd., Rothersthorpe Crescent, Northampton, who can also
supply masts, lashing equipment and Channel
Master rotators. Holdings FM signal booster,
(reviewed May, 1968), is obtainable through
Holdings Audio Centre, Mincing Lane, Darwen
Street, Blackburn BB2 2AF, and; all the aforementioned firms will send any further literature
and information you may want, on request.
FM Miscellany: Since writing the foregoing, t
have contacted the M.A.C. Electronic Co., who
produce the audio adaptor units reviewed last
November, suggesting they might consider
developing a commercial version of the aerial
selector switch unit. Perhaps any interested
readers will support my suggestion by writing
directly to them at Portsmouth Road, Ripley,
Surrey. Radio Telefis Eireann have now altered
their late news summary and close-down times
to approximately 23.45 each night. For those
(continued on page 315)

(Above ) A neat rotating VHF/FM and UHF/TV
aerial system belonging to Len Styles of Ingatestone. These are driven by an electric CDR rotor
located immediately above the lower UHF aerial,
and the control unit is illustrated below. CDR
rotors are available in the United Kingdom from
K.W. Electronics Ltd., 1 Heath Street, Dartford,
Kent.

Doubtless, someone has been muttering something about the insertion losses or impedance
mismatch the switch will cause. If you are
worried here is a practical test. Tune in to a
weak, steady signal which is just riding over
receiver noise preferably when test tones are
being broadcast.
Connect the downlead
directly to the tuner aerial socket and tape
record the signal for about thirty seconds. Stop
the tape using the pause control and reconnect
the aerial via the selector switch. Now release
the pause control and record about another
thirty seconds. When the tape is rewound and
the recording played straight through, it will
be evident immediately if there has been any
change in the overall signal-to-noise ratio. I
encountered no trouble until my original switch
was about worn out!
Now on to answering some of your likely
questions. An illustrated article about FM
aerial construction appears in our March, 1966
number, but back numbers are not available
from the editorial office—some public libraries
will have it ' on file' though. However, aerial
construction, erection etc. are fully dealt with
311

(Above) Channel Master rotor unit (a) and control
unit (b) available from J. Beam Engineering Ltd.,
who can also supply aerials, masts and lashing
equipment if required. Their address is J. Beam
Engineering Ltd., Rothersthorpe Crescent,
Northampton.
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Carriage, Packing and Insurance ( U. K.) FREE ! I
NORTH
SALES AND SERVICE

e GUARANTEED
$47.75
587.15
$23.18
$32.40
$32.08
$32.40
$45.96
$61.14
$76.20
$64.80
$45.88
5139.86
$44.00
$70.26
$88.80
$55.68
$63.60
$67.68
$75.60
$170.10
$120.00
$157.08
UNITS

9 4
16 6
3 16
6 3
8 5
5 16
13 11
22 10
32 0
5 5
12 15
26 10
1 3
13 0
18 17
26 0
5 4
7 16
7 16
27 15
33 17
25 0
19 5
31
6
33 7
20 15
14 9
17 8
40 15
25 18
17 8
12 19
12 19
19 2
2 15
2 5
2 3
1 3

10
6
4
9
6
9
10
0
0
0
0
0
2
0
1
1
0
1
I
10
7
4
9
3
3
1
1
4
3
10
4
5
5
8
8
0
9
2

CABINETS

HI-FI INSTALLATIONS

e CASH

EASY TERMS SEND 334-°„ MI NIMUMDEPOSIT
TUNERS
Armstrong M5 MPX Stereo Decoder
Armstrong M4 MPX Stereo Decoder
Armstrong 523 AM/FM Tuner
Armstrong 524 Transistor FM Tuner
Goodmans Stereo AM/FM MPX Tuner
Leak Troughline 3 FM Tuner Chassis
Leak Troughline 3 FM Tuner Case ..
Leak Troughline Stereo FM Ter Chassis
Leak Troughline Stereo FM Ter. Case
Quad FM Multiplex Tuner ..
Quad Multiplex Stereo Decoder ..
Rogers Switc hed FM chassis Mk. III ..
Rogers'Switched FM Mk. III in case ..
Rogers Raven sbourne FM Chassis ..
Rogers Ravensbourne FM Case ..
Rogers Raven sbourne FM/MPX Chassis
Rogers Ravensbourne FM/MPX Case
Rogers Multiplex Stereo Decoder ) U/P)
Rogers Multiplex Stereo Decoder ) S/P)

14
9
52
40
82
36
44
51
59
51
16
21
24
43
48
61
66
15
17

10
10
9
4
10
8
12
10
13
0
0
0
7
15
15
17
17
0
0

O $ 34.80
0 $22.80
O $ 100.68
6 $72.22
4 $ 156.48
10 $65.20
2 $ 85.20
5 $ 94.50
10 $ 114.00
O $96.00
$38.40
$37.25
7 $46.80
2 $84.00
2 S93.60
9 $ 118.80
9 $ 128.40
O $36.00
O $40.80

o

OO

$7.35
$14.58
$19.50
$11.34
$26.40
$43.59
$62.1
$10.08
$24.08
$51.48
$2.78
$25.20
$36.42
$43.20
$9.96
$15.00
$15.00
$54.00
$66.00
$48.48
$60.39
$64.35

$37.08
$6.68
$5.28
$5.25
$2.78

DIAMOND STYLI
Shure N44- E
I 9 9
Shure N44-7 .. £7 15 8
Shure N55- E £ 12 12 O
Sonotone 9TAHC £ 1 12 8
A.D.C. R660 ..
11
7
Goldring CS90 [ I 14
1

HI -FI

STEREO AMPLIFIERS

PICK-UPS /
ii CARTRIDGES

•••.

LONDON'S

$50.40

o $37.28

A.D.C. 220 Stereo Cartridge
A.D.C. 660 Stereo Cartridge
Auriol Pick-up Control
B. & O. SPI Stereo Cartridge
B. & O. SP6 Stereo Cartridge
Connoisseur SCU-I Stereo Cartridge
Connoisseur SAU-2 P.U. arm
Decca Mk. 4 C4E or H4E Stereo Cart.
Decca Super 4 SC4E or SH4E St. Cart.
Decca Deram Transcription cartridge
Decca Deram AR I pick-up complete
Decca International Pick-up arm ..
Garrard SPG3 Stylus Pressure Gauge
Goldring 800 or 800H Stereo Cart. ..
Goldring 800E Stereo Cart. ( Elliptical)
Goldring 800 Super E Stereo Cart. ..
Goldring CS90 Stereo Cartridge ..
Goldring G65 P.U. arm
Goldring CS91E Elliptical Stereo Cart.
Ortofon SL 15E Stereo Cartridge ..
Ortofon SI5TE Pick-up Cartridge ..
Ortofon SPU-T/E Stereo Cartridge ..
Pickering VI5/AME2 Stereo Cartridge
S.M.E.3009/11 Arm with shell ..
S.M.E.3012/II Arm with shell ..
Shure M55- E Stereo Cart. ( Elliptical)
Shure M44-5 Stereo Cartridge ..
Shure M44- E Stereo Cart. ( Elliptical)
Shure V15/II Stereo Cart. ( Elliptical)
Shure M75E Stereo Cart. ( Elliptical)
Shure M75-6 Stereo Cartridge ..
Shure 1144-7 Stereo Cartridge
Shure M32E Stereo Cart. ( Elliptical)
Transcriptors Fluid Pick-up arm ..
Transcriptors Stylus Scales ..
Watts Manual Parastat
Watts HiFi Parastat Mk IV
Watts Dust Bug

sAFei: y

Aselection from our extensive stocks

MOTORS
Connoisseur " Craftsman" 3- speed .. 26 3 9
Deccadec Deluxe with Deram cart...
19 10
Dual 1010F Transcription Unit ..
24 II 6
Dual 1019 Auto Transcription Unit ..
44 17 6
Garrard Model 40 Mk. 11 Auto
12
o 4
Garrard SL65 Auto ( less cart.) ..
18
3
G
d SP25 Mk. II ( less cart.) .
15 11 10
Garrard AT60 Mk. 11 ( less cart.) ..
17 5 10
Garrard AP75 Transcription Unit ..
23 16 7
G
d 401 Transcription Motor ..
31 14
Garrard SL95 Auto Transcription ..
45
1 o
Garrard SL75 Auto Transcription ..
35 6
Goldring G99 Transcription Motor ..
24 14
Goodmans MT.I 000 Turntable Ass'bly 73 15 2
Lenco GL68 Transcription Unit ..
22 15 2
Lento GL75 Transcription Unit ..
36 8 2
Thorens TDI24 Series 11 Trans. Unit
46 15 10
Thorens TDI50 Motor
..
29 8 1
Thorens TDI50B Motor on plinth ..
33 10 3
Thorens TDI50A Motor/arm ..
35 14 6
Thorens TDI50AB Motor/arm/plinth
39 16 9
Thorens TD224 Auto Trans. Unit ..
89 12 8
Thorens TD125 Trans. Turntable ..
63 4 9
Transcriptors Motor/arm/6 wgts/cover 80 13 10
PLINTHS AVAILABLE FOR MOST OF ABOVE

Goldring CS9IE £4 0 6
Decca Deram
LI
7 6
B & 0 SPI/SP2 £2 18 0
B & 0 SP6/SP7 £ 3 8 9
ConnoissuerSCUI CI 18 11
OTHER TYPES AVAILABLE

(Speaker and Equipment)

Complete range by
DESIG N FURNITURE, RECORD HOUSING,
For cabinets a small delivery charge is made.

...

Armstrong 521 Stereo Transistor Amp. 52
Dulci 207 Stereo Amplifier ..
19 19
Dulci 207M Stereo Amplifier
23 2
Goodmans Maxamp Trans Stereo Amp. 54 o
Leak " Stereo 30" Trans. Amp. Chassis 52 o
Leak " Stereo 30 - Trans. Amp in case 58 10
Leak " Stereo 70" Trans. Amp. Chassis 63 0
Leak " Stereo 70" Trans. Amp. in case 69 10
Quad 33 Stereo Control Unit
43 O
Quad 303 Stereo Power Amplifier ..
55
Quad 11 Power Amplifier ..
25 o
Radford SCA30 Trans. Stereo Amp.
106
Radford SC22P Stereo/Mono Control 50
Rogers Cadet Mk. Ill Chassis
33 15
Rogers Cadet Mk. III in case ..
37 10
Rogers Ravensbrook Amp. Chassis ..
42 10
Rogers Ravensbrook Amp. in case ..
47 10
Rogers Ravensbourne Amp. Chassis
59 10
Rogers Ravensbourne Amp. in.case
64 0
Shure Stereo Pickup/Tape/amp ( mains)
13 10
Truvox TSA200 Trans. Stereo Amp.
54 12

o
o
o

PORTABLE

O
O
O
O
O
0
0
O
O
O
0
O
0
0
O
O
O
O
O
0

$ 124.80
$47.88
$ 55.44
$ 129.60
5124.80
$ 140.40
$ 151.20
$ 166.80
$ 103.20
$ 132.00
$ 60.00
$ 254.40
$ 120.00
$81.00
$90.00
$ 102.00
$ 114.00
$ 138.48
$ 153.60
$ 129.00

RADIOS

B & 0 600 LW/MW/SW/VHF £ 31
I
Hacker Sovereign LW/MW/VHF £45 9
Roberts 600 LW/MW/VHF .
625 IS
Roberts 700 LW/MW/VHF
E33 10

3
9
0
0

EXPORT
INFORMATION
Motors, Pick-ups, Tuners, Tape Recorders, Speakers ( 10"
and smaller) are subject to Purchase Tax in the U.K. About
1/7th (2/10 in the L) is deductible on Export orders of
these items. Amplifiers, Large Speaker Systems, etc.. are
Tax free in the U.K. ana available at U.K. Prices. U.S.
DOLLAR PRICES QUOTED ARE TAX FREE. PAYMENT MAY
BE MADE IN ANY CURRENCY BY CERTIFIED CHECK
OR MONEY ORDER.
Send SI bill for specified leaflets and price list.

All equipment is carefully packed, insured
and shipped promptly at minimum cost
TO ALL PARTS OF THE WORLD
PERSONAL EXPORT FACILITIES

LONDON N.22 Tel. BOWes Park 0077/8
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.. 661CRIX

CENT
OR H.P. TERMS
SPEAKERS

Bowers & Wilkins P2GH Monitor ..
Bowers & Wilkins DM3T Monitor ..
Celestion HF1300 Mk. 2 Tweeter ..
Celestion Studio 12" CX2012
Celestion Ditton 10 System ( 3or 1512)
Decca Deram Speaker System
Decca-Kelly DK30 Tweeter ..
..
Goodmans ARUI72 or 180
Goodmans Axiette 8 ..
Goddmans Twin Axiette 8
Goodmans Axiom 301
Goodmans Axiom 10 ..
..
Goodmans Trebax 5K/20XL ..
..
Goodmans Triaxiom 1220C ..
..
Goodmans Magnum- K System
..
Goodmans Mambo Speaker System ..
Goodmans Marimba Speaker System
Goodmans Maxim Mini System ..
Goodmans Mezzo 11 Speaker System
Goodrnans 10-10 Speaker System ..
Jordan- Watts Module ( 3or 15 ohms)
K.E.F. " Cresta" Speaker System ..
K.E.F. " Celeste" Mk. 2Speaker System
K.E.F. K2 Mk. 2 Baffle
K.E.F. " Concord" Speaker System ..
Leak Mini Sandwich Speaker System
Leak " Sandwich" 11k. II Speaker System
Lowther P116 Drive Unit .. ..
Lowther PM6 Mk. 1Drive Unit ..
Lowther PM6 in Acousta Enclosure ..
Lowther PM7 Drive Unit .. ..
Quad Electrostatic Speaker System ..
Tannoy Lancaster Enclosure 12" D/C
Tannoy Lancaster Enclosure 15" D/C
Tannoy Monitor 12" D/C Gold ..
Tannoy Monitor 15" D/C Gold ..
Tannoy Ill LZ Monitor D/C Gold ..
W.B. Stentorian 10" HF1012 ..
W.B. Stentorian Tweeter T359 • •
Wharfedale Unit 3 Speaker Kit • .
Wharfedale 10" Bronze RS/DD
Wharfedale Super 3Tweeter ..
Wharfedale Super 8/RS/DD
Wharfedale Super 10/RS/DD
Wharfedale Golden 10/RS/DD• .
Wharfedale WI2 FRS .. ..
Wharfedale RS/I2/DD .. ..
Wharfedale WI5/RS
Wharfedale QS3000 x/over network
Wharfedale Super 12/RS/DD • •
Wharfedale Melton System .. ..
Wharfedale Denton W4OD Sytm. ( pair)
Wharfedale Dovedale Ill System ..
Wharfedale Super Linton Sytm. ( pair)
Wharfedale Teesdale Speaker System
Wharfedale Rosedale System ..
All makes of Cross- over units

89 0 O $ 213.60
63 0 O $ 151.20
5 18 6 $ 14.22
18 18
$42.00
21
3
$40.70
17 17 o $42.84
12 12
$30.24
3 17 8 $9.32
7 2 I $ 13.80
8 0 7 $ 15.60
17 18 O $ 41.96
8 8 O $ 16.32
8 8 O $ 20.06
21 15 O $ 52.20
40 2 O $ 96.24
22 6 6 $ 42.96
24 0 1 $ 44.65
20 7 9 $ 38.92
30 18 O $ 74.16
16
4 $ 31.20
11
O O $ 26.40
22 3 7 $43.20
29
$69.60
24
$57.60
43 O
1104.40
29 5 o $71.40
43 O o $104.40
20
o $49.20
23
$56.40
45
$109.20
31
$74.40
66 o
$158.40
54 o
60 o
34 15
40 o
31
O
6 7 11 $ 12.30
2 4 8 $4.30
10 17 6 520.97
5 12 O $ 10.80
6 10 6 $ 12.47
7 10 O $ 14.46
12 10 O $ 24.11
9 6 6 $ 18.00
I1 15 O 528.20
12 0 O $28.80
18 15 O $45.00
3 5 O $7.68
17 10 O S42.00
29 10 O $70.80
33 12 O $ 64.83
39 10 O $ 94.80
42 0 O $ 81.04
52 10 0 $125.00
55 0 0 $132.00
available

o

o

Oo
oo
o
o
oo
oo
oo
o
o
o
o
o
O

TAPE RECORDERS & DECKS
B & O 2000K De Luxe Stereo Recorder
Brenell Mk. V Series 3 Recorder ..
Brenell Mk. V Series 3deck
Brenell Hi -Fi Stereo Tape Link ..
Brenell STB2/5/2 Stereo Tape Unit ..
Ferguson 3232 Stereo Tape Recorder
Ferrograph 713M Mono Recorder ..
Ferrograph 704 Stereo Recorder ..
Ferrograph 724 Stereo Recorder ..
Revox 77CS/4/ 1104 Stereo Recorder
Revox 77CSVV/4 ( 1124) Stereo Rec.
Tandberg 1521 Mono Recorder ..
Tandberg 6-4X Stereo Tape Unit ..
Tandberg 124IX Stereo Recorder ..

TUNER

158 7
106 16
52 5
62 5
206 5
93 5
153 6
173 8
194 3
177 9
204 15
74 7
147 13
143 7

3 $ 304.80
7 $ 205.98
3 $ 100.32
3 $ 121.44
10 $ 396.00
3 $ 173.90
3 $291.89
5 $ 330.81
1 $ 362.00
0 $ 352.80
0 5400.80
0 $ 142.09
0 $28114
0 5274.22

AMPLIFIER CHASSIS

Armstrong 127 Stereo Tuner/Amp...
43 13 9 582.25
Armstrong 425 FM Stereo Trans. T/Amp.79 14 9 $ 153.06
Armstrong 426 AM/FM Stereo T/Amp. 88 19 O $ 170.76
B. & 0. 900K Mk. II .. ..
89 7 2 $ 171.96
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OES it ever strike you as odd that hi-fi
be an almost exclusively male
preserve? After all, the function of hi-fi is, or
should be, the realistic presentation of music
in the home, and the patron saint of music is a
woman. Why is it that the hand that rocks
the cradle so very seldom lowers the pickup
arm? There is something more in this situation
than meets the eye, and the purpose of this
article is to attempt to shed alittle light on this
profound mystery. It would be easy to
become bogged down in some rather dubious
Freudian undergrowth, but we will take a
few practical considerations first.
One major factor is that manufacturers
appear to make no effort to appeal to the fair
sex. A glance through any audio magazine
(yes HiFi News included!) will soon confirm
this point. Take agood look at the advertisements. Lots of cheesecake, with seductive
sirens in micro-skirts lounging lasciviously
between stereo speakers. Slim feminine fingers
caressing amplifier controls. All very photogenic, but hardly designed, you will admit, to
raise the female blood pressure. (What about
jealousy 7—Ed.)
And there, in this increasingly matriarchal
society, lies a vast untapped sales potential.
Advertising copy-writers, please note!
I
present this observation free to any enterprising sales manager who may wish to see his
sales figures soar to phenomenal heights. The
only requirement is advertising designed to
appeal specifically to the ladies.
Away with the mini-skirted charmers.
Instead, let us have Ralph West in aleopardskin, luxuriating on a hearth-rug as he
wallows in Wagner. And Iam sure the brand
image of a hairy young Adonis would sell
loudspeakers to the ladies faster than the most
extravagant performance figures could do.
It's well worth atry!
Admittedly, my own early efforts to combine women and hi-fi were chastening, to put
it mildly. A fainter heart might have concluded that the twain would ne'er meet, and
that there lurked deep within the feminine
mind some mysterious antipathy towards the
trappings of hi-fi. Disillusioned, Imight well
have embraced celibacy and walked my audio
way alone, returning each evening to a lonely
hi-fi den. But Nature has ensured that feminine
curves will always have a stronger attraction
than frequency response curves, and few of us
would have it otherwise.
The fact is that most audio fans marry
sooner or later. Isuspect that the less scrupulous manage to conceal their craving until
after the wedding, but then, honeymoon over,
the luckless bride discovers that she is expected
to share husband and home with a weird
assortment of electronic devices, not to mention two nine cubic feet concrete corner
enclosures. To put it as delicately as possible,
a ' period of adjustment' usually takes place,
followed by an uneasy truce. Numerous case
histories convince me that this is the best that
can reasonably be expected.
It is something of acliché that the mind of
Woman is a wondrous and mysterious thing.
Poets have raved about it in such terms for
centuries, and a little homespun psychology
may convince the sceptical. One cardinal
point to remember is that, to a woman,
outward appearance is of paramount importance. The most feeble transistorised junk is

The sad fact is that, to the female mind, the
sound does not matter. Few women would be
prepared to waste time actually listening to
music anyway. I mean really listening, of
course, with the absolute concentration
which this implies, to discover subtleties of
harmony and counterpoint. To many women,
music is merely apleasant noise to accompany
conversation, or a gentle background to the
busy click of knitting needles.
A bit of advice here on the subject of knitting.
The staccato, percussive click of knitting
needles (characteristically in the 1-2 kHz
region) can be very irritating over app passage
on the strings. It is interesting to note that,
contrary to popular belief, a compulsive
knitter can be trained to knit in time to the
music. This requires tact and patience, though
the writer can confirm that the effort is well
worth while, having trained his own wife over a
MAURICE TAGGART
period of several months. Inducements and
EXAMINES THE FEMALE
rewards, such as chocolates, facilitate training.
ATTITUDE TO HI-FI
Metallic knitting needles are undoubtedly
the greatest offenders in this respect. During
my own research, experiments with bone and
plastic needles did reduce the nuisance by
2dB, but the real answer to the problem is
definitely rhythm training. Many women are
surprisingly intelligent and can soon be trained
to recognise a time signature and adjust their
fine provided it is packaged in beautifully
knitting tempo accordingly.
finished teak, afrormasia or figured walnut.
Where possible the writer now provides his
You see, the simple truth is that the average
wife with a score for each record and she can
woman just does not listen to reproduced
interpret the most complex time signature
music.
with surprising facility. The speed with which
A piano is acceptable in the lounge,
because apiano is Furniture, as well as being a a sweater grows during an allegro con brio
movement is quite phenomenal.
musical instrument, and has the added advanFurther proof of female indifference to the
tage of being a widely recognised culturequality of reproduced sound is not difficult to
object. But hi-fi in the home is dangerously
find. Take Olga, for instance. My wife brought
like heresy and can only vaguely be classified
Olga round for a musical evening recently;
as Furniture. Remember that it must be
while selecting a packet of Sunshine Munchies
looked at first and listened to, if absolutely
(the musical breakfast cereal) at the local
necessary, afterwards.
supermarket, Olga had mentioned to my wife
This is the reason for the popularity of the
that she ' simply adored music.'
ubiquitous radiogram. A bloated and ostenIgot out a selection of discs ranging from
tatious specimen is definitely Furniture and a
Monteverdi to Stravinsky and settled down for
woman will give it agood home and care for it
what Ithought would be a pleasant, intimate
lovingly.
musical soirée, followed perhaps by some
However, note that it must have built-in
stimulating chat on musical topics.
loudspeakers. Separate speaker cabinets come
Not with Olga around! For astart she had
into the category of Utilitarian Objects and are
brought along her knitting. The needles were
rarely tolerated. If you do instal a brace of
steel number ones—the huge ones, like
these, don't be surprised to find them in the
miniature meat skewers. She had definitely
garage some evening when you come home
not had the benefit of rhythm training and she
from work.
plied the needles with a most distinctive
muscular action. The result was a noisy
tattoo averaging about 50 phons, which completely obliterated anything below a mezzoforte. With the limited time available, I
decided against commencing a course of
rhythm training, and was relieved when she
eventually ran out of wool just as the last
whisper of the chorus in Holst's Neptune
faded away.
I tried the Tchaikovsky Romeo and Juliet
overture next, telling myself that I could
hardly go wrong with alittle luscious romance.
The opening was fine, and Olga visibly held
her breath as the cymbals clashed during the
fight sequence. But when the excitement died
away and the melting love theme came in,
Olga tittered, turned to my wife and said in a
fortissimo whisper, ' Oh, that reminds me, did
you hear that Polly got engaged to that piano
tuner?'
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that puts stereo tape into your
HiFi system!
This superb tape unit completes your system.
You already have apower amplifier and apair of
speakers! Now add the Akai 3000D. The Akai
3000D has: • three heads — erase, record and
playback • frequency response 30 to 22,000 Hz
± 3db at 7-1 ips. • Signal to noise ratio:
better than 50 db. • first class tape transport.
• two speeds 34 and 71- ips. • Headphone
monitoring (or listening) when the unit is used
away from your system. Everything you've ever
wanted—ever needed in astereo tape unit
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To: PULLIN PHOTOGRAPHIC DEPT.
II Aintree Road, Perivale, Middx.
Please send me details of the 3000D.

NAME
ADDRESS
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There followed along peroration concerning
local engagements, weddings and divorces
while Romeo and Juliet canoodled, unheeded,
in the background. A sort of Who's Who in
the wonderful world of engagements, with a
detailed description of the ring in each case.
Poor Tchaikovsky turned out to be no match
for Olga! As the last tragic chords died
away she sighed wistfully: ' Super, Iliked the
twiddly bits in that one!'
Women . . .!

Isuffered from the typical audiophile's inability
to let well enough alone.

But perhaps my most mortifying experience
concerning women and hi-fi happened many
years ago, while Iwas still very green in both
fields of activity. June was the girl-next-door
type, very pretty, though somewhat unsophisticated. We had been dating for several
months, and to me—a typical spotty, cricketplaying, music-loving, thoroughly immature
youth—June was a good sport. In short, and
to use a well-worn cliché, Ifelt that we were
just good friends. But it seems clear now that
June must have regarded me as prospective
husband-material, in view of subsequent
events. Indeed, Inow see the whole episode
as one of those apocalyptic or traumatic
experiences which marked a turning point in
my development towards maturity. At any
rate, Ihave never had quite the same attitude
towards women since that day.

That very morning Ihad bought the latest
and greatest magnetic cartridge, none other
than the celebrated Sugar/one Mark V, with
diamond stylus, etc. Idon't know what made
me think that June would be in the least
interested in the Sugar/one, but Isimply had
to show it to her, so that she could share my
pleasure in possessing the most advanced
cartridge on the market.
'Wait, June, I've got something special to
show you,' Iannounced, jumping up.
Ilifted the cartridge, nestling like ajewel in
its luxury satin-lined, hinged box, and turned
towards her, concealing it behind my back. A
proper teaser, Iwas in those days.
'Now, close your eyes and hold out your
hand,' Icommanded.
June did so eagerly. Iplaced the box on her
palm and told her she could look now. She
opened her eyes and her face was arevelation.
Naturally I had expected the Sugar/one to
please her, though Iwas a little surprised at
the warmth of her reaction.
Her face turned rapidly white, then bright
red. Jumping up, she threw her arms around
me, making funny little animal noises of pure
joy. I tried to calm her down, concluding
that she must be as dotty on hi-fi as Iwas.

On that particular evening, June and Iwere
alone together, relaxing with a clutch of
classical records. The setting was idyllic—
soft lights, sweet music, romantic atmosphere.
The trouble was that even in those early days

Then she released me and snapped open the
box. Her ecstatic smile vanished at once. Her
mouth opened and closed but no sound came
out. What happened in the next few moments
is rather blurred, but Ido remember seeing my

Regional
Programme

Station
Wrotham
Oxford
Rowridge
Peterborough
Norwich
Belmont
Sutton Coldfield
Llangollen
Holme Moss
Wenvoe

South-east
Midland
West ( Bristol
opts-out)
West
(Southampton
opts-out)
East Anglian
East Anglian
North
Midland
Welsh
North
Welsh

precious Sugar/one hurtling across the room
with remarkable velocity, to hit the wall with a
sickening crack. Then the demure June
pushed me backwards over acoffee table and
Iheard the door slam as she walked out of my
life for ever. Ipicked up my mangled Sugar/one
and sat sadly ruminating upon the unpredictable nature of Woman.
The bill for repair of the cartridge came to
£7 Ils. 6d. and Iam sure it never sounded
quite the same after that.
Later, sober reflection convinced me that I
had a narrow escape as far as June was concerned. Iwould imagine that June was what
an earthy Ulster farmer would term a ` breeder ';
Ioften cherish visions of what married bliss
might have been if the Sugar/one incident had
not brought our romance to such an ignominious conclusion. Ishould probably have
arrived home from work each evening to find
a chubby little cherub sitting quietly in the
corner dismantling my SME arm with grim
determination, while the twins played flying
saucers with my collection of LPs.
Indeed, such may well have been the fate of
many of you who read these words. If so, I
regret Ican offer no consolation. The only
constructive advice which I could possibly
give (in aplain brown envelope) would already
be several years too late.
Like myself, you must await the publication
of another article, written by an audiophile
who also goes in for reproduction in the
biological sense, on that vexed subject,
`Children and HiFi.' In the meantime, we
must grin and bear it.

Approx. Bearing
('E.T.N.)

Aerial
Used

Input
(“V)

Reliability for
—30 dB S/N min.

ERP
(kW)

Path Length
(Mlles)

120
22t

60
16

Hilly
Flat

125
270

2-element
see notes

140
600

99%
100%

95.85
92.9

22t
60

16
84

Flat
Sea and Hills

270
205

see notes
3-element

600
25-40

100%
90%

94.5
94.1
93.1
92.7
93.25
93.7
94.3

211.
120
8
120
6
120
120

52
96
110

Flat
Flat
Flat
Flat
Mixed Land
Mixed Land
Bristol Channel
Hilly

35
50
20
330
340
335
260

25
3-50
3-30
60
3-30
3-30
3-50

100%
60%
40%
100%
50%
30%
60%

Frequency
(MHz)
93.5
93.9

es

130
148
108

Terrain

(2-element*
{2-element*
see notes

*This aerial used for all three stations, the bearing being set mid-way.
Oxford is received off the rear of the Wrotham aerial, likewise Wenvoe when of sufficient strength.
All signals from stations about the 100 mile mark will increase to 100 gV or better for up to 10% time.
t Directional aerial used. ERP is somewhat less towards my Buckinghamshire receiving location sited 265 ft. ASL.
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in the UK who often tune in to RTE programmes and would like to obtain schedules
regularly, the weekly RTE Guide is available
for 3 months ( 10/10d), 6 months (lIs. 8d.)
or a year (£2, 3s. 4d.) including postage.
Subscriptions, payable in advance and with
your name and address, should be sent to the
Circulation Manager, Independent Newspapers Ltd., 90 Middle Abbey Street, Dublin,
Eire. Sharp-eyed readers will no doubt have
spotted that since the New Year, some issues
of the Radio Times have acknowledged that
the Midland relay stations at Oxford and

Northampton and a northern one at Sheffield
are re-broadcasting Radio 3stereo programmes.
In common with other audio journals however,
we still await an official BBC statement
detailing the engineering situation which was
promised getting on for six months ago!
Nothing fosters rumour-mongering and unnecessary ill-feeling better than lack of frank,
accurate information, and this we just are not
getting. I have been particularly surprised
that the BBC have not by now suppressed the
pilot tone at those relay stations giving a
degraded RBR performance in the stereo
mode. This would seem to be bad professional
radio engineering practice made worse by lack
of information which could lead listeners to
wrongly suspect their receiving equipment. Of
one thing we may be sure, though, should
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Radios 2and 4ever ` go stereo', there will have
to be a radical re-allocation of transmitter
frequencies throughout the BBC's FM station
network, assuming stereo became nationwide.
The Germans have largely got around this by
simply switching around the programmes on
their allotted frequencies. To attempt this
here of course, would bring to an end the
ordered and largely uniform 2-2 MHz spacing
with Radio 2 on the lower frequency and
Radio 4on the higher. More immediately there
will be other changes to BBC programme
structure for the proposed ' University of the
Air' broadcasts, but let me leave you with a
question to ponder. How many listeners do
you think constitutes that ' minority audience'
the Corporation often refers to? Would it be
50, 500, 5,000 or 50,000?

Loudspeakers for
the Perfectionist

Celestion

Studio
Series

DITTON 10
The finest miniature
hi- fidelity system
known.

DITTON 25
The true sound of music—you'll hear it as
you have never heard it before—every
'nuance' and 'timbre' is reproduced with
breathtaking realism by Celestion's new
Ditton 25. An elegant slimline High Fidelity
system designed for luxury installations.

DITTON 15
Celestion's outstanding bookshelf system
designed for the enthusiast. The sound reproduction of this proven enclosure is truly
exceptional, the three radiators giving a
smooth and effortless performance—from
Bach to Basie— a superb recreation of the
original in your home.

Fill in the coupon for free brochure detailing
the complete Ditton Series and explanation of the exclusive Celestion Auxiliary
Bass Radiator (ABR) which has revolutionised
compact loudspeaker design.

IPlease send free brochure to:—
! NAME

IADDRESS
HFN 369

_1
ROLA CELESTION LTD., Ferry Works, THAMES DITTON, Surrey. 01-398 3402
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with reference to the square wave itself; the
usual form of distortion meter would give a
reading of about 48 per cent). But, obnoxious
as this is, the real distress arises when several
tones are present simultaneously and nonharmonic products are generated by this nonlinear processing.
Where adevice (for example apre-amplifier)
does not have to provide appreciable power
output, it is usually relatively easy to design so
that it has generous overdrive and overload
margins. By this is meant that signals of 20,
30 or more dB above the nominal maximum
may be applied without encroaching on the
non-linear regions, whilst the output section
may be mismatched by a large factor without
distortion becoming appreciable.
With a power amplifier the output situation
By Rex Ba!dock
is quite different. Volts or amps in isolation are
not expensive, but provision of power demands
asubstantial outlay. For modern low distortion
NY audio device has its limits of operation,
transistorised power amplifiers this varies from
and the term overload' is popularly used
about £ 1 per watt for total outputs in the
to describe the region where substantial de30 W-50 W range, dropping to around 12s.
partures from linearity occur, although in most
per watt at 90 W and above. So, to adopt a
cases the description ' overdrive' would be more
20 dB margin on anominal 20 W output would
logical, since the effects still occur when the
be very expensive, since this implies amaximum
loading is optimum.
output of 2kW! If the margin is reduced to
With amplifiers and transducers, their output
6dB ( x4), then the user has still overspent and
in terms of voltage, current, pressure, displacea more realistic margin would be 3dB. Unment, velocity, acceleration or power will
fortunately, such a change in power level
ultimately ' saturate' at some value when the
represents only amild change in loudness so it
driving signal is sufficiently great, provided
is in such cases that the form of the overload
catastrophic failure of some variety does not
characteristic is of interest.
occur. Up to a certain level the output will
Any reasonable power amplifier will have a
usually be closely proportional to the input
power/distortion characteristic more or less
signal; between this point and saturation there
like fig. 1, where the scale is such that the
is a transition region in which systems can
saturation conditions can be included. This is
exhibit significant differences. In some cases it
based on the assumption that the power
is desirable that the onset of saturation be
supplies maintain their voltages and no
quite sudden, whereas in others amore gradual
anomalous effects occur. For an ideal amplifier
transition is expedient.
the saturation power is twice the clean sine
The consequences of overload depend on the
type of signal being handled. If this has a wave power.
Magnifying the distortion scale by a factor
rectangular waveform, then simple limiting will
of 10, the type of characteristic found might
not give rise to distortion in the usual sense of
fall between the extremes shown in fig. 2 and
generating harmonic or other products, since
curve (a) represents a rather poorly designed
input and output are identical in shape. The
amplifier, probably lacking sufficient negative
only discrepancy is complete loss of dynamics
feedback, in which the distortion becomes
in the overload region, but few audio signals
appreciable at levels well below the nominal
comprise only rectangular waveforms (some
output power rating. With (b), however, the
electronic music ' ?) and for normal music
output is virtually distortionless up to half the
limiting effects are painfully obvious. Analysis
of a symmetrical square-waveform yields a saturation output when distortion rises rapidly,
being over 5 per cent only 1 dB above the
total harmonic content of 43.5 per cent,
'corner'.
certainly severe distortion of a sine-wave even
In actual practice both systems have their
by lofi standards! (This figure is calculated

overload
A

1
RELATIVE POWER OUT
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shortcomings. The first gives a ' mushy' type
of sound at levels well below maximum, but
when driven into overload the type of distortion
produced is not too excrutiating, whereas the
second system is absolutely clean within its
well defined limits, but when these are exceeded
the signal is sharply clipped, introducing a
particularly unpleasant form of distortion with
certain types of musical sounds.
System (a) has the advantage that missetting
of the gain control will not result in gross
audible distortion if the saturation output is
approached, whereas system (b) requires
skilful setting if very little power margin is
available. Nevertheless, system (a) is only
satisfactory at lower levels, and for critical
listeners attempts to use the nominal power will
lead to listening fatigue. In other words,
effectively the available power is well under
nominal. Using (b) asafety margin of around
6dB would be useful, especially when handling
direct microphone signals or high dynamic
range recordings, so as not to go over the top
on the occasional extra high peak.
When
efficient loudspeakers of adequate acoustic
output are used this degree of margin is easily
obtained using medium power amplifiers, but
with the modern trend towards low efficiency
loudspeakers__ .in order to reduce enclosure
volume or improve overall quality—there is a
greater danger of entering the amplifier overload region, especially with realistic reproduction of such things as piano or choirs.
Consideration of the voltage input/voltage
output characteristics of (a) and (b) shown in
fig. 3 suggests that a compromise solution,
(c), might be useful. This could be arranged by
using anormal amplifier with ahigh degree of
negative feedback, giving a close approach to
(b), but incorporating special limiters to soften
the transition region. This would be virtually
distortionless up to half nominal power and
then distort gradually, introducing about
2per cent distortion at nominal power. There
would then be arange of about 6dB of smooth
overload, introducing aless distasteful type of
distortion. (See fig. 2(c)): such performance
incidentally was approached by some valve
amplifiers using only a modest amount of
negative feedback around a basically low
distortion design.
The only snag with this type of amplifier
would be its advertisability, for its output power
foi agiven low distortion, say 0.3% is reduced
o around 2/3 of that of the sharply limiting
YPe•

You never heard it so good!
The Teleton range of audio units and systems has made hi fi enthusiasts all over
Europe sit up and take notice. The true, satisfying quality of Teleton reproduction is backed
by precision electronic engineering and an extensive parts and service organisation
in Britain. Make the most of the music in your life — choose Teleton!

CMS 400 Solid State
Complete Hi Fi Module
Recommended retail price

£124.9.0

(
incl pt)

This compact stereo system consists of a brilliant
AM/FM Multiplex Tuner/Amplifier and an auto/
manual stereo record deck, with two separate loudspeakers in beautifully- designed oiled walnut
cabinets. Features include • Music output 20 watts
(THD = 1%) • FET ( Field Effect Transistor) at front
end for improved selectivity, sensitivity and signal-tonoise ratio • Automatic switching for FM stereo •
Tape monitor socket • FET in audio pre- amp stages
for improved signal-to-noise ratio.

Tuner/Amplifier Specification

Player Specification

Loudspeaker Specification

Semiconductors used: 33 Transistors ( incl. 2 FET)
Frequency coverage:
78-109 Mhz FM, 525-160
Khz, AM
FM sensitivity:
3.5 uV ( S/N 30 dB)
AM sensitivity:
200 uV/M ( S/N 20 dB)
FM stereo separation: 30 dB ( 1KHz)
Output power:
20 Watts RMS
Power consumption:
15w ( FM tuning)
Power source:
220v 50/60 cps

Type:
2speeds stereo auto return
Speeds:
331, 45 rpm
Motor:
2- pole synchronous
Speed change mech. :2- speed rim drive system
Stop mechanism:
ldra off type
Turntable:
25 cm dia.
Pickup:
SPP — 1110s stereo
Cartridge:
Ceramic Pu — 1557s
Stylus:
Sapphire SJM — 16
Stylus pressure:
2.0 gr
Stylus consumption: 2.0 gr
Loudspeakers x2:
5.5w

Type:
Complete airtight 2- way system
Speaker: 2x16 cm fcr mid and low frequency
range. 2x7.5 cm for high frequency
range
Sizes:
Tuner/R deck section
161"x 6"x 13"

R8000 Budget Stereo System
Recommended retail price

£67.7.10 (inci.p.t.)
A complete stereo set-up of compact, Nordic- style
design. Multiplex AM/FM Stereo Tuner/Amplifier,
together with two matching speakers to provide
superb
reproduction.
Tuner/Amplifier provides
automatic switching for FM stereo, and phono and
tape sockets for future expansion of system.

R4200 Tuner/Amplifier

Specifications
Semiconductors used
Frequency coverage:
Output power:
Input sensitivity:

Recommended retail price

Loudspeakers:
8ohm
Power source:
240v A/C
Size, unit:
16"x 31"x 10"
Size, speakers
71" x81" x6"
Weight, unit:
8lb
Weight, speakers r 3lb x2

39 transistors and diodes
88-180 Mhz, FM, 535-1605
Khz AM
4watts per channel
50 MV phono, 150 MV tape

£42.8.6

(
incl. pt.)

A solid state AM/FM multiplex stereo Tuner/Amplifier wSth FET in the audio pre- amp
stage. 26 transistors, automatic FM stereo reception with beacon indicator. Built-in
AM and FM aerials for local reception. Inputs for tape playback and stereo pickup
(crystal or ceramic) 200 m/v. Output of 4 watts RMS per channel at loudspeaker
impedance of 8 ohms output for stereo tape recording. Easy- to- operate controls.
Frequency coverage : 540-1600 Khz AM, 88-108 Mhz FM.

PLEASE NOTE: As

from January 1969, the popular F2000 AM/FM stereo

tuner amplifier ( silicon transistorised throughout) now retails at f43.1.8. ( incl. pt.)

See your favourite stockist
or write for details of
the full Teleton range.

Teleton

Teleton Electro ( U.K.) Co. Ltd.
12.4321
0 0 - 624 9102/3

A member of the Teleton International group of companies
Sole European distributors of the products of the Home Electronics Division
of the Mitsubishi Shoji Kaisha Group of Companies.
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Road, London N.W.6.

OUR READERS WRITE ...
.about blame and praise for
service
From: Ian D. Eperson, Whiteknights
Upper Redlands Road, Reading, Berks.

Hall,

DEAR SIR, As Mr. Brothwood remarks in
your January issue, letters often appear in your
excellent magazine complaining of service
received from the hi-fi industry and pointing out
that good service can be obtained by direct
dealing with the manufacturers. Ishould like
to add that equally excellent service may be
obtained from certain retailers.
I recently had difficulty in recording with
my Sony TC-355 through a Roger's Cadet
Mk Ill amplifier, and an enquiry to Nottingham
Tape Recorders Ltd. brought areply by return
of post. This included a detailed description
of the fault, the rewiring required to rectify it
(together with a diagram of the connections)
and a list of the various possible record/playback combinations of these two pieces of
equipment.
The moral is, Ifeel, don't blame the whole
industry because of the actions of one section
and, above all, choose your hi-fi shop carefully.
Yours faithfully

. . . about an alternative transistor
From: C. G. Howard, Semitron Ltd., Cricklade,
Wiltshire.
DEAR SIR, When
reading the article on
Ceramic Pickup Inputs by Frank Jones in your
January issue, we noted that he had obtained
excellent results in an experimental F.E.T.
preamplifier using one of our C94E transistors,
but a 2N3819 was looked upon as a reasonable substitute, being available at 10s.
We would like to draw the attention of your
readers to the fact that we have a C96E
available which has excellent low-noise characteristics and has been selected to a closer
specification than the 2N38I9. If any of your
readers care to use this transistor and mention
your excellent magazine at the time of writing,
we would be pleased to let them have them at
8s. each on a return-of-post service.
Assuring you of our co-operation at all

times.

Yours faithfully

... about hi-fi standards
From: K. E. Overton, Shiro ( U.K.) Ltd.,
8Bush Lane, Cannon Street, London, E.C.4.
DEAR SIR, Iwould like to express my wholehearted agreement with the Editorial in your
January issue, dealing with Standards in the
hi-fi industry.
1have been troubled for some time by the
way the term ' hi-fi' is bandied around the radio
industry as a whole. The latest example
have seen is a television by a famous manufacturer which claims ' true hi-fidelity sound'.

12

We all know this is not possible at the price
asked for this particular unit.
Ithink all possible support should be given
to the combined effort being made by RECMF,
BREMA, APAE and FBA, and hope that this
will serve to maintain the good name of high
fidelity.
Yours faithfully

.about twin feeder, aerials and

speakers

From: J. Ch i
t
halan, 86 Snow Hill, Birmingham 4.
DEAR
SIR,
After
reading recent articles
regarding the construction of an FM Balun,
I wonder if it wouldn't be better if those
dealers selling tuners requiring 300-ohm
balanced inputs also kept asupply of the ribbon
type twin feeder for use as aerial down-leads,
thus doing the job properly in the first instance.*
300-ohm twin feeder is also cheaper than
coaxial cable.
1 also use twin feeders for connecting
speakers to the amplifier. They lay unobtrusively beneath the carpet right across the room.
Fellow readers interested might like to know
that this can be obtained from most good
amateur radio shops.
Yours faithfully

* As most VHF aerials sold in Britain are of 70-80 ohm impedance, this would still require a Balun—at the aerial end
of the feeder.—Ed.

. . . about long-distance FM and the
Monte Carlo rally
From: Harry Leeming, Holdings Audio Centre,
39/41 Mincing Lane, Blackburn, Lancs.
DEAR SIR, Might Ijust be allowed a little
space to come to the aid of fellow contributor
Austin Uden, in view of the letter from
Mr. Kempner in the January issue.
I rather look upon Austin and the other
long-distance reception enthusiasts as being,
to the hi-fi trade, what the Monte Carlo Rally
is to the motor trade.
The standard of FM tuners used in this
country is, by and large, appalling, and frankly
many so-called experts and even reviewers do
not seem to be able to tell a good FM tuner
from abad one.
It is quite unlikely that Mr. Kempner will
obtain any direct advantage from these midnight oil burners; those of us, however, who
happen to reside in poor reception areas still
live in hopes that some British manufacturer
might eventually be prodded into producing a
decent FM tuner. Iwould love to be able to
shout ' Buy British', but for the unfortunate
mortals I serve I usually have to say ' Buy
Japanese, buy Dutch or buy American'. And
so my comment would be: ' Keep up the good
work A.H.U.'
Yours faithfully
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. . . about salesmen's eyelids and
musical taste

From: A. H. Harris,
Sevenoaks, Kent.

30

Itob us

Vs ay ,

DEAR SIR, Some time ago, when Ivisited one of
the big London hi-fi shops to hear ademonstration of a pair of loudspeakers which Ihad in
mind to buy, the salesman seemed to have a
little difficulty in making the comparator work.
After a while he told me that the speakers
which I particularly wanted to hear did not
appear to be connected.
He went on to say: ' Actually I'm amusician
myself. I can hear in music sounds which
most people would not hear...'
Ibegan to feel uneasy about asking him to
play the record of Knuckles O'Toole which I
had brought with me to hear, in the event of a
demonstration actually getting under way,
so Itold him that Iwanted to hear equipment
demonstrated, not musicians, and left.
Because of that incident Iwas interested in
Mr. Tandy's letter in the January issue.
Probably Iwould also feel uneasy in his shop.
Most people can sense when eyelids are being
batted, even if it is done invisibly, and they
would probably choose records for their
demonstration which they thought would both
please the salesman and avoid showing up their
poor musical taste.
After choosing and buying their equipment
they could then listen in the more agreeable
surroundings in their own homes, to records of
the sort of music they enjoy.
The experience Ihave gained from dealings
with superior but unhelpful salesmen has
taught me that in future Ishould, whenever
possible, choose what I need from your
excellent reviews, and buy from whoever offers
the greatest discount.
Yours faithfully

.about collapsing loudspeakers
From: C. M. Sinclair, Managing Director,
Sinclair Radionics Ltd., 22 Newmarket Road,
Cambridge.
DEAR SIR, In a letter that appeared in your
February issue, Mr. R. J. Duck complained of
two loudspeakers which collapsed when he
unpacked them.
Iregret to say that these loudspeakers were
ours and Ican fully understand his anger. The
support strip he describes is actually made of
steel and not alloy and should have been quite
strong enough for the purpose. Indeed, prototypes were field tested very satisfactorily.
Unfortunately, due to aweakness in abatch of
material, some speakers have behaved like
those of Mr. Duck. We would like to apologise
most sincerely to any customers who have
suffered from this and to say that the design has
now been modified to ensure more than
sufficient strength under all conditions.
Anyone possessing a defective speaker can,
of course, have it replaced at once by us.
Yours faithfully

171111111

By Reginald Williamson
Constructional details of a 20w fully complementary silicon transistor power amplifier
with automatic overload protection, and a matching comprehensive preamplifier.
I RECALL that during my description of the
original Twin-Twenty design in the August
1967 issue of HiFi News the reason given for
adopting the quasicomplementary output stage
developed by H. C. Lin was that it was the only
practicable one at that time. It would have
been ideal to have been able to use a fully
complementary output stage, but unfortunately,
a suitable p-n-p silicon power transistor of
similar characteristics to •match the popular
2N3055 was not only rare in 1967, but disproportionately expensive—atypical quotation
for such adevice was in the region of £. 18 each!
However, developments in semiconductor
technology have been very rapid, so it comes as
no great surprise to find myself not only
describing an improved vr.,ion of the TwinTwenty just over a year and a half later, with
the principal modification being aconversion
to the preferred fully complementary output
stage, but as an additional bonus, Iam in the
position to suggest a choice of transistors to
meet the home constructor's own special
requirements.
Without getting too involved in technicalities,
the principal reason for the inherent assymetry
of the quasicomplementary output stage is that
the input signal path in one half includes one
forward biased ' diode' comprising the base/
emitter junction of one of the complementary
driver transistors, whereas in the other half,
there are two base/emitter ' diodes' in series—
the complementary driver plus its associated

output transistor. In the original circuit an
additional diode was added in an attempt
to minimise the effects of this assymetry, but
it was not an entirely satisfactory solution.
Since then, there have been various other
methods proposed to try and produce a symmetrical configuration, the most elegantly
successful being that develeed for the Quad
303 amplifier; but for the amateur constructor,
the availability of matched pairs of n-p-nlp-n-p
power transistors is now the most attractive
alternative, and perhaps even more important
is the acceptable cost. For this, we must acknowledge the enterprise of just one semiconductor manufacturer, whose growing range of
complementary pairs dominates the market in
these devices, and is directly aimed at the
domestic consumer. During this year's International Electronic Component Show, Igently
chided the sales representative of a major
competitor and asked why the Motorola
company had established such a lead in this
field of semiconductor development. His reply,
refreshingly candid, was: ' Because they are
cleverer than we are!'
Comparing the modified circuit with the
original will show that the necessary changes
are actually very small. Indeed, some constructors of the original amplifier might well
find it possible to do as Idid for my initial
tests and actually modify the original board.
However, printed circuits do not take kindly to
repeated abuse with a soldering iron, and as
320

usual one of my regular collaborators in these
enterprises has risen to the occasion and a
redesigned board is all ready and at sensible
cost. This has been assigned the number
RW8 and details are given in the components
list.
In the first model of the modified 77 one of
the 2N3055 output transistors was changed
for aclose equivalent in the p-n-p range—type
2N3789. This particular device is still rather
costly, however, so unless the user intends tó
work the amplifier at near its maximum rating
for continuous periods ( I am thinking, for
example, of electronic organs) or to use loads
down to 4 ohms nominal impedance, then the
alternative of aless costly matched pair with a
lower dissipation rating might be more attractive. Here, both I and a number of other
designers have already found that types
MJ481 and MJ491 are agood all-round choice
and well within the amateur price range.
Prototypes using both combinations have
been tested side by side, and there is no measurable difference in performance between either of
them, although on the grounds of reliability I
would not recommend the use of loads less than
8ohms with the MJ481/MJ491 pair. But the
most recent development, which has occurred
literally within the past few weeks at the time of
writing, has been the introduction of acomplete
new range of economy plastic encapsulated
output transistors in the complementary pair
group by Motorola. The anticipated cost
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Readers wishing to add Tape output facilities may
take them from the main preamplifier ( when all control facilities will be included) or from the point
marked for a monc-stereo switch when only the
volume control and input selector will be operative.
If the volume control is to be by-passed then the
tape output and the mono- stereo switch should be
taken from the junction of R16 and R17, and a tape
monitor switch may also be included at this point
(after the tape output and mono- stereo switch if
included) if required.

ENGLISH A UDIO
EA 2000
COMPACT

A complete hi-fidelity
stereo system

Modular construction attractively
styled in line with modern furniture
trends—Teak or Rosewood finish.
PRICE 88+ gns.

e

EA 1502 Sealed Speaker
Units fitted ELAC 8in.
15 ohm bass units and 3in.
tweeters. Specially designed
for
low
level
listening.
Finished on all sides for
vertical or horizontal use.

•Solid

State Silicon
Amplifier
10 watts per channel with
radio and tape facilities.

PHILLIPS PEROWNE LTD.
26 Headstone Drive, Harrow Middx.

Stockist of hi- fidelity and compact equipment.
A nice range of speakers always in stock.
Specialists for all types of cameras, cines,
films, tapes etc.

EA 1500

e

Quality Garrard
SP25 Mk 11 turntable
recessed into plinth.

GREENAWAY & MORRIS
102 High Street, Oxford
A pleasure to demonstrate the English Audio
2000 compact system in our basement demonstration rooms.
A comprehensive range of
photographic equipment also in stock.
Appointed English Audio Dealer

eNew

Audio Technica
AT66
magnetic
cartridge
with diamond stylus.

W. J. HOLT & CO.
Picton Parade, Oxford Street, Swansea

English Audio appointed dealer.
Fantastic
range of quality tape recorders and hi-fi
equipment, including English Audio 1500 and
2000 systems.

SEPARATES

SYSTEM

EA 1501 STEREO PLAYER UNIT
Quality Garrard SP2S Mk II turntable recessed into plintn. Fitted
Sonotone 9TAHC Stereo Ceramic Cartridge with diamond stylus.
:deal for any room setting.
PRICE £24.11.3

EA 1500 STEREO AMPLIFIER
4 watts per channel, modular construction ( Mullard 1162 modules),
incorporates all the facilities of more expensive units. Superb style
teak or rosewood case.
PRICE £21

EA 1502 SPEAKER UNITS
As used in our EA 2000 Compact System and ideally suited as an
introduction to stereo sound.
PRICE £ 10.13.8 each.

ENGLISH AUDIO LTD.

Manufacturers of HiFi Stereo Equipment

385, Hackney Road, London, E.2.
322

Tel.: 01-739 8534
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looked most encouraging and some sample
pairs were obtained from the USA (they are
now obtainable here). They proved absolutely
ideal for the Mk. II amplifier and the third
prototype using asuitable pair from this range
has passed all its tests with flying colours.
Some initial doubts about the reliability and
robustness of the new devices were soon dispelled following the most searching tests to
expose any weaknesses in this respect. Provided
the protection circuitry is set up with care
before using the amplifier, no damage to any
of the semiconductors should result from any
unfortunate lapse on the part of the user. The
prototype shown in the photograph is this final
model and, so far, it has survived the onslaught
of my teenage son with large doses of Mr.
Jimmy Hendrix and his contemporaries. Idoubt
whether modern science has devised a test to
compare with this sort of treatment which, I
have since discovered, involves sound levels
approaching the threshold of pain. . . . anyway, we have not yet lost any of the original
sample transistors although I have serious
doubts whether my speakers will ever be quite
the same again. Again, Ido not recommend
load impedances of less than 8ohms using these
transistors, and the 2N3055/2N3789 would still
be the recommended combination under these
circumstances for the maximum reliability,
although it is worth recording that the plastic
pair have survived short-term continuous power
tests into loads as low as 4ohms.
Other changes include the omission of
RIIand R10/133 since it was found they were
no longer necessary. An additional resistor
R15 has been added in series with the OV line
between the output stage and the preceding
small signal stages of the amplifier, while the
alterations to both the semiconductor complement and circuitry has made possible an extension of the power bandwidth by over an
octave. To facilitate this, stabilising capacitors
C5 and C6 have been reduced in value.
As it will be seen from the circuit, the most
substantial changes have been made to the
power supply module and for this, it was
necessary to design a further board, type
number RW9. The original circuitry had one
or two drawbacks which came to light in
practice, for whilst it was fully effective, a
number of constructors did experience difficulty in setting it up and this seemed, in most
cases, to be due to variation in tolerance of the
components used. There also appeared to be
confusion sometimes over whether, in fact, it
had been tripped after overload conditions had
occurred, as the warning lamp would not light
unless signal was actually being passed through
the amplifier. The new module, Ihope, takes
into account these points of criticism, for now
the lamp lights immediately the device is
triggered into the overload mode and stays on.
The power to the amplifiers is completely cut
off, and they cease to function until the trip
is reset in the manner described for the
original design.
Setting up the trip is fairly straightforward.
If ameter is available, then providing asuitable
value dummy load from the main positive line
to OV and adjusting for asuitable current drain
until the trip just operates, will be the most
satisfactory and consistent method. If the
amplifier is to be used with 15 ohm speakers, I
have found that about 2.5 A maximum current
is about right (this is for astereo pair, of course)

In fact, give BOTH. ears a treat! You can hear the
performance of pretty well every unit of Hi -Fi stereo
equipment on the maiket today— in numerous combinstions. In our unique demonstration studio
it's just a matter oi flicking a switct. to couple up
virtuall4 any comb naticn of pick-up, deck, amplifier,
speakers that you would Pike to hear. To maKe these
comparisons in the same conditions on the same'
occasion is the only way to give your ear a chance
to judge. You'll give your pocket a treat too, when
you find how close to Derfe.ction you can get at a
very reasonable all- in pricel

From the wide range of equipment available we have selected the
ROGERS CADET Ill Stereo Amplifier ( 10 watts r.m.s. per channel)
the DUAL 10I5F Transcription Turntable fitted with the SHURE
M75 Stereo Dynetic Cartridge ( playing weight j--1-1 gm. Frequency response 20-20,000 Hz) and a pair of WHARFEDALE
Super Linton twin speaker bookshelf units. This is a tried and
tested no compromise Stereo System providing honest High
Fidelity at a low all in price of £119/ 13/—.
This is just one of the
and Imported equipment
yours but why not let the
the besy system that your

u"Ts'

UNITED

many combinations of leading British
we can supply—the final choice is
UTS Audio Experts help you to select
money can buy!

TECHNICAL

SUPPLIES

LIMITED.

Audio Demonstration Studio, 29, Tottenham Court Road, London, W.1.
Telephone: 01-580 5015. Open six full days aweek—Thursday until 7p.m.
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PREAMPLIFIER COMPONENTS LIST
(one channel only)
R1
R2
R3
R4

220 K
220 K
4.7 K•
4.7 K•

R5
R6
R7
R8

330
47 K
1K
220 K

R9 1K
R13 220 K
R17 4.7 K
R21 220 K
R25 3.3 K
R10 10 K
R14 33 K
R18 1K
R22 4.7 K
R26 820 K
R11 4.7 K
R15 33 K
R19 47 K
R23 470
R27 10 K
R12 15 K
R16 1.8 K
R20 10 K
R24 3.3 K
All resistors 5% cracked carbon, Iwatt.
"Value as indicated for max. sensitivity of 50 mV. Change to 2.2 K for 100 mV, 1.2 K for 200 mV.
C1 32 µF 40 V min. elec.
C9 .04 µF ( Hunts type W95)
C17 10 pF 15 V min. elec.
C2 10 µF 15 V min. elec.
C10 .04 pF ( Hunts type W95)
C18 10 HF 15 V min. elec.
C11 .05 MF ( Hunts type W95)
C19 250 MF 50 V (on rear board
C3 5000 pF silver mica or foul
- only) min elec.
C12 32 pF 40 V min. elec.
C4 .02 MF polyester
C
0 15 pF polystyrene (wired to
C13 . 05pF ( Hunts type W95)
C5 100e V min. elec.
TR2 directly)
C14 3300 pF 2% silver mica
C6 10 le 15 V min. elec.
C15 1200 pF 2% silver mica
C7 10 pF 15 V min. elec.
C16 3300 pF 2% silver mica
C8 100 pF 15 V min. elec.
Potentiometers ( One only required unless stated otherwise)
VR1 20 K linear, miniature wirewound
VR4 50 K lin., ganged
VR2 10 K log., ganged
VR5 50 K log., ganged with dg SW.
(with switch if required)
VR6 10 K preset (
two, one per channel)
VR3 10 K lin., ganged
Transistors
TR1 BC169 ( Siemens), 2N3391 or 3391A" ( G.E.)
TR2 BC150 ( AEI/Thorn), 2N3391 or 3391A• (G.E.)
TR3 BC150 ( AEI/Thorn), 2N3391 or 3391A• (G.E.)
TR4 BC150 ( AEI/Thorn), or 2N2926 yellow or green spot
TR5 BC150 ( AEI/Thorn), or 2N2926 yellow or green spot
•Highly recommended especially for TR1.
Other Items
L1-Mullard Type FX2238 Potcore, with bobbin, wound with 360 t. of 36 SWG enamelled copper wire.
Note: Assembly of the potcore and subsequent mounting of the inductor on the board should
be carried out with care, making sure that the mating surfaces of the core and the board are
quite clean. The cores are very brittle and the slightest deformation due to grit being trapped
will result in breakage.
Sundries: Phono sockets, threaded rod, miniature screened lead, 4- pole, 3-way rotary switch, etc.
Printed board.
PREAMPLIFIER PERFORMANCE
Sensitivity ' Pickup': 1.8 mV. ( Equalisation to CCIR/RIAA standards)
'Aux':
50 mV.
Noise Level ' Aux':
Better than - 57 dB, unweighted.
'Pickup': Better than - 65 dB, unweighted.
All input levels refer to 500 mV output. Volume control at maximum.
Input Impedance ' Aux':
220 K. Over the range 30 Hz-20 kHz.
'Pickup': 200 K. Over the range 30 Hz-20 kHz.
Distortion: All Inputs for 500 mV output, less than 0.1% 100 Hz to 10 kHz. Overload at 2.2 V output.
(Distortion is 0.5% at overload.)
POWER AMPLIFIER COMPONENTS LIST
(one channel only)
R1 820 K
R4 5.6 K
R7 820
R10 0.5, w/w
R13 1K
R2 10 K
R5 680
R8 1.2 K
R11 0.5, w/w
R14 10
R3 10 K
R6 5.6 K
R9 3.3 K
R12 1K
R15 2.2, w/w
All resistors 10% carbon film, IW unless otherwise stated.
Cl 1pF, 35 V, min. tantalum
C6 150 pF, polyester. 21% tolerance
C2 10 µF, 15 V, min. elec.
C7 100 pF, 50 V
C3 100 pF, 50 V, min. elec.
C8 0.1 MF, min. polyester
C4 250 pF, 50 V, min. elec.
C9 2000 pF, 50 V, elec.
C5 680 pF, polystyrene, 21% tolerance
Transistors and diodes
TR1 40406 ( RCA)
TR5 2N3055, MJ481 or 2N5192 ( Motorola)
TR2 40408 ( RCA)
TR6 2N3789, MJ491 or 2N5195 ( Motorola) see text
TR3 40361 ( RCA)
D1. 2 1N3754 ( RCA) or equivalent
TR4 40362 ( RCA)
Other items
Heatsinks ( if required, see text) 4x4.8 in.
Cinch sockets, 20 mm fuse holders and fuses, LS sockets etc.
Printed board RW8

R16 27

POWER SUPPLY
(one unit)
R1 250, 10 W, w w
R5 1K min preset
Cl 2500 HF, 70 V elec.
R2 100
R6 220
C2 0.03 HF polyester ( optional)
R3 0.5, 3W, w w
R7 3.3 K
R4 75, 3W, w w
R8 22 M ( optional)
Type as specified for power amplier
Transistors and diodes
TR1 2N3053 ( RCA)
TR2 2N3054 ( RCA)
TR3 2N5062 ( Motorola) or CS11D ( Westinghouse) or BTX 18-100 ( Mullard)
D1, 2, 3, 4 1N4817 ( Westinghouse)
Other items
T1 Mains transformer (250 V pri. 50 V 2A sec.)
Printed board RW9
Les3 lamp and holder. 20 mm. fuse and holder
Suppliers
Printed circuits and most other parts from Walsall Timing & Developments Ltd., Hall Lane, Walsall
Wood, Staffs.
Mains transformer and built and tested power Amplifiers from Peak Sound Ltd., 32 St. Jude's Road,
Englefleld Green, Egham, Surrey.
Most parts from Radiomatics, St. Benedict's Road, Norwich.
Please note these suppliers may provide different values to those listed, though in all cases suitable substitutes will be selected.
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though with 8-ohm speakers the setting will
need to be near its maximum value.
On the other hand, if the constructor is a
little wary about this method, I cannot find
fault with the technique described to me by one
reader, and which I mentioned in my postscript in the issue for February 1968. For this,
actual programme material is fed into the amplifier and the volume is turned up as loud as can
be tolerated. The trip control is carefully
advanced until operation takes place and then
backed off slightly. It is rather more arbitrary in
approach, compared to the first method, but it
should be satisfactory.
The operation of the new circuit is very
similar to that of the original design, but this
time the current drain from the power supply is
monitored by a small, fast operating thyristor.
At the instant the voltage across R3 exceeds
a certain predetermined level (set by R5) the
thyristor fires, the forward bias is removed
from the two control transistors TR 1and TR2
and the supply is disconnected. The warning
lamp is now lit by the current through R2 and
R4, and stays alight until the circuit is reset.
This takes about 8sec. once the mains is
disconnected.
If the constructor so desires, an alternative
method of instantly resetting the trip can be
employed and to do this a resistor capacitor
combination has to be wired across RI as
shown. A simple pushbutton switch can be
fitted at a convenient point, with one side
wired to the OV line or chassis, and the other
side to the centre of the resistor/capacitor
series combination. Under overload conditions,
the trip fires and the thyristor conducts as
before, the lamp indicating overload; the capacitor charges and takes about t-1 sec. to do so.
Pressing the reset button now discharges the
capacitor in ashort pulse of current through the
conducting thyristor in the opposite direction
required to maintain its latched state-so it
now releases. This takes about amicrosecond
or so, but if the overload state persists, the
circuit will either fail to reset or will immediately trip again. But care must be taken if the
trip repeatedly operates on resetting, since
this indicates apersistent fault. To ignore this
may eventually result in damage to the amplifier.
As in the original circuit, even if the setting is
at its maximum, the trigger current is still within
the operating safe limits of the ouput transistors, so even gross maladjustment does not
carry with it avery great risk of damage. Speed
of operation is rather faster than beforeit takes about a microsecond, so protection
should be more than adequate. One other final
change will be noted, in the interest of reducing
constructional costs. In the original circuit
there were two filter capacitors, Cl and C2.
This particular arrangement was chosen for a
number of reasons, but mainly because at that
time there was some difficulty in obtaining a
filter capacitor with aworking voltage . as high
as 70. This is no longer true, so the more
conventional bridge rectifier plus one large
capacitor is now employed. The centre tap
on the secondary now becomes redundant, of
course, and will be found missing on this
particular item from the suggested suppliers.
Mode of construction! Here, as before, the
home constructor is free to tackle this problem
in his own way. The photograph shows but

HI-FI NEWS TWIN 20 Mk. II
Designed by Reg Williamson and described in this month's issue

produce the designerapproved module for this
sensational assembly
PEAK SOUND

PA.25-1 5
By any standards, the latest design by Reg
Williamson for Hi Fi News must rank as one
of the finest high fidelity systems ever and
Output
Transistor

Peak Sound are particularly proud that their

4 IN

PA.25-I5 ready- built power amplifier module
based on Reg Williamson•s circuit has been

A 25 WATTS R.M.S. INTO 15 OHMS.
A WITH AMAZING NEW SUB- MINIATURE
ENCAPSULATED OUTPUT TRANSISTORS.
• SIZE 5 x

x 1 WITH HEAT SINK.

A DISTORTION VIRTUALLY NEGLIGIBLE.
A POWER PACK SHORTLY AVAILABLE.
PEAK

SOUND

PA.25-15

de-

singer- approved power amplifier
module,

ready

built

and

fully

tested before leaving factory.
If ordered direct, please add 2/6

£.15.0

In case of difficulty,

address of your usual supplier if possible.
Add 2/6 postage and packing per module
and

11/6 carr.

superlatively fine high fidelity stereo amplifier at not too great a cost.
The PA.25-I5 with its conservatively rated 25 watts R.M.S. output is a
model of technically efficient design.

The sub- miniature output tran-

sistors are housed between the outer shell which serves as both screen
and heat sink and the circuit baseboard, and are completely out of sight.
The forward edge of the module can take an edge connector for power
and output connections.

Readers will find full technical details of the

Reg Williamson Twin 20 Mk ll elsewhere in this issue of Hi Fi News, to
which the PA.25-I5 conforms exactly in regard to circuit and performance.
A 68 volt power supply unit will be available shortly.

THE SPEAKER THAT H/- F/ NEWS DESCRIBED AS " ROLLS- ROYCE -

please send direct, giving the name and

U.K.

thusiast prepared to construct his own assembly for the sake of owning a

Another Peak Sound product by
a world renowned designer

for your authentic Peak Sound PA.25-15

in

This means a great saving in time and effort for the en-

p.p. per unit.

Go to your
Dealer NOW
Kit or ES.12-I5 Kit.

fully approved by him both for its form and
performance.

per ES.12-I5

if

PEAK SOUND
ES.10-15

ordered direct in U.K.

BAX AN DA LL

TRADE ENQUIRIES INVITED

SPEAKER

P. J. Baxandall ( of Tone Control Circuit fame) designed a highfidelity loudspeaker which, by using original equalising circuitry,
was both low priced and extremely efficient. This was described
fully by the designer in Wireless World (
Aug./Sept. ' 68) and Peak
Sound are privileged to supply the kit for this exactly to the
specification and approval of the designer. Ralph West, writing
in Hi -Fi News, October had nothing but praise for this speaker.
Input impedance— I5 ohms: loading up to 10 watts R.M.S.; response 60 to 14.000 Hz ( 100-10 KHz
3dB). Teak finished cabinet
—18" x 12"x 10. Kit complete with special elliptical unit, packflat cabinet, and all parts.
Carr. in U.K., 11/6.

Leaflet available.

£
9.17.6

C1/2/1

PEAK SOUND ( HARROW) LTD., 32 St. Jude's Road, Englefield Green, Egham, Surrey. Tel. Egham 5316
3,6

STABILISED VOLTAGE DROPPER
15KIL 10 WATT W/W
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R
STC ZENER DIODE
1.5WATT Z3B240CF
OR SIMILAR
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+ 350V
(20mA
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FOR SUPPLY VOLTAGES OTHER THAN 350V,
R ( IN K OHMS) IS GIVEN BY SUPPLY VOLTS - 25
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SENSATIONAL STEREO OFFERS!
NUSOUND BREAK THE
PRICE BARRIER!

-

Never before has such value for money Hi -Fi been
available. After months of testing and comparing
amplifiers, speakers, cartridges etc., the NuSound
test team arrived at five combinations that not
only produce the finest sound but represent the finest
value for money available today.
NuSound by virtue of its tremendous purchasing power is
able to buy truly vast quantities of each selected component and by doing so obtain the lowest possible prices,
the benefit of which we pass on to you the customer.
Never at any time has our motivation been towards the
cheapest available. On the contrary when we exhaustively
tested many magnetic cartridges several were found to
be quite good ( in fact one in particular is used in another
well known budget system) but they did not come up to
the high standard set by the NuSound team. We therefore
chose the most expensive cartridge purely on the grounds
that it gave the highest standard of performance on a par
with the other components in the system, instead of being
the weak link in the chain.
A NuSound Stereo System saves you Efts, in one
case as much as 334% off our normal price, if the
items were purchased individually, but whatever
the saving all systems are 100% value, not only in
quality but in both performance and reliability!
Call into any of our showrooms, hear any of our five stereo
systems and judge for yourself! !
TELETON 203E STEREO AMPLIFIER. Representing
the finest value coupled with the most outstanding performance available today. Teleton has quickly established
itself in the Hi -Fi quality market as the supreme example
of Japanese equipment. 18 Silicon transistors, 12 Watts
output, Freq. range 30-20,000 Hz. ± 1dB. ± I0 dB Bass,
Treble boost or cut. Scratch filter, Output for stereo
headphones, Magnetic inputs. Equal in performance to
amplifiers twice the price. Attractive wooden cabinet
with neat easy to operate controls, including tape, gram,
tuner selector controls and illuminated on/off indicator.
Worth double. Our Normal Price E281/6,
ROGERS CADET Ill AMPLIFIER
Need we detail the specification or elaborate on this, the
most popular of all British Hi -Fi amplifiers. Suffice it to
say that it is worthy of the other components in the
NuSound Stereo System. Our Normal Price E37/101-.
GARRARD SP25 MK II TURNTABLE
A single player unit affording every facility including automatic lift at end of record, fully counter balanced arm,
detachable cartridge shell, 4 speeds, heavy duty turntable.
extremely accurate and effective lowering device, many
other features. Our Normal Price f15/9/7.
GARRARD A70 AUTOCHANGER UNIT
A superb autochanger unit capable of the finest Hi -Fi performance. Heavy duty sandwich construction turntable,
extremely efficient autochanger mechanism that will not
damage the finest record. Balanced tone arm with detachable cartridge shell, 4speeds. Automatic or manual record
play by selection. A truly top quality Hi -Fi unit. Our
Normal Price E23/13!-.
TEAK PLINTH BY DYNATRON!
Beautifully finished with high quality perspex cover. Our
Normal Price £8/1916.
Deluxe Medley Teak Plinth for Garrard A70, with
hinged perspex cover. Our Normal Price E9/19/6.
NM33 STEREO MAGNETIC CARTRIDGE
A top quality high compliance cartridge of truly superlative
performance. On test the NM33 produced results equal
to cartridges costing over LIS. 20-20,000 Hz. Tracking
weight 2-3 grammes. Diamond stylus 0.7 mil. Our Normal Price f9.19.6.
GOLDRING 800 STEREO MAGNETIC CARTRIDGE
The new Goldring Cartridge employing the " Free Field"
principle. Frequency response 20-20,000 Hz. Compliance
10x lo -'cm/dyne. Tracking weight 1-3 grammes. Diamond stylus 0.5 mil. Our Normal Price E13/-/-.
DE- LUXE D.N.H. HI- F1 SPEAKER ENCLOSURES
By Norway's Largest Speaker Manufacturer. Matched in
appearance and performance. Each fitted high quality
twin cone 8} in. speaker giving excellent reproduction.
10 watts handling capacity. Not mini- speakers. Size
11" x7" x 15i" high. Teak finished on all sides, cloth fronts,
vertical or horizontal use. Our Normal Price E33/12/-.
DECCA DERAM LUXURY CONSOLE LOUDSPEAKER ENCLOSURES
The Decca Derams reproduce the world's finest sounds
with clarity and crispness which no other speaker at
anywhere near the price can match. Each fitted 13"x 8"
high flux density elliptical bass speaker, crossover network
and
treble speaker. Frequency range 50-15,000 Hz.
Power handling 8-10 watts. Unique styling, attractively
finished in teak with padded cloth fronts and elegant
silver trime. Size 25" high x 131" wide X 8" deep.
Our Normal Price E35/14/-.
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NUSOUND HI-FI STEREO SYSTEMS
STEREO SYSTEM "64"
Teleton 203E Amplifier
£28 7
Garrard SP2511
CIS 9
Plinth and cover
£ 8 19
NM33 Stereo Cartridge £9 19
Pair of D.N.H. Speakers £ 33 12
All leads and plugs .. £ 1 15
Total cost if
purchased individually

£98

3

STEREO SYSTEM " 68"
6
7
6
6
0
0

Teleton 203E Amplifier
Garrard A70 ..
Plinth and cover
NM33 Stereo Cartridge
Pair of D.N.H. Speakers
All leads and plugs ..

I

Total cost if
purchased individually

Total cost if
purchased individually
SAVE
£25/8'I

£28
LIS
£8
£9
£35
£2
£ 101

7
9
19
19
14
10

o
0

Total cost if
purchased individually
SAVE
£20/1/7

10
9
19
0
14
17

£113 10

Tel.: 01-247 2609
(Opp. Liverpool St. Stn.—Closed Sat. Open Sun. ( 10-2)

• 242/4, PE NTO NYILLE RD., N.1.
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Tel.: 01-837 8200

Teleton 203E Amplifier £28
Garrard A70
.
£23
Plinth and Cover
£9
NM33 Stereo Cartridge ..
£9
Pair of Decca Deram Speakers
£35
All leads and plugs ..
£3

SAVE
SYSTEM
£30/17/6 PRICE

in

7
13
19
19
14
0

6
0
6
6
0
0

13

6

...7a

GNS.
III Carr. & Ins. 50/-

MAIL ORDER
DEPARTMENT

0
7
6
0
0
6

If you are unable to call into our showrooms,
order with ccnfidence by post. All NuSound
Stereo Systems are supplied ready to plug
in and play, complete with all connecting
leads.
For express Service send your orders to
NuSound Mail Order, Dept. HF/MAR
Magnatape House, 191/193 Plashet Road,
Upton Park, London E.13.
Giro Account No. 58.271 0006.

7

SYSTEM On GNS.
PRICE
UIU Carr. & Ins. 50/-

Tel.: 01-242 7401

1 6

Total cost if
purchased individually

o

STEREO SYSTEM "89"
L37
LIS
£8
£13
£35
£2

£108

STEREO SYSTEM "76"
6
7
6
6

SYSTEM 71) G NS.
PRICE
1
Carr. & Ins. 50/-

Rogers Cadet Ill Amplifier ..
Garrard SP25 II
Plinth and Cover ..
Goldring 800 Stereo Cartridge
Pair of Decca Deram Speakers
All leads and plugs ..

7 6
13 0
19 6
19 6
12 0
10 0

SAVE
SYSTEM
l5 G NS.
£36/13/6 PRICE
IJIPP Carr. & Ins. 35/-

STEREO SYSTEM "72"
Teleton 203E Amplifier
Garrard SP25Il
Plinth and cover
NM33 Stereo Cartridge
Pair of Decca Deram Speakers
All leads and plugs

£28
£23
£9
£9
£ 33
£2

e

SAVE
SYSTEM
A G NS.
£30,19 I PRICE
1.11 11' Carr. & Ins. 35/-

e 82 HIGH HOLBORN W.C.I.
e 228 BISHOPSGATE. E.C.2.
BRITAIN'S LARdEST SPECIALISTS

e

• 360 KILBURN HIGH RD.,.N.W.4 Tel.:01-6241656
• 87/100 ILFORD LANE, ILFORD Tel.:01-4782291
e

(Pioneer Market— Iminute from Ilford Broadway)

36 LEWISHAM HIGH ST., S.E.13 Tel.:01-8522399
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one method, that adopted for the third prototype. The main difference is immediately
apparent, the absence of the large heatsinks.
It was decided that for the plastic transistors,
the large heatsinks were not really necessary,
so a new approach was tried. A heavy gauge
bracket the same size as the boards was used
instead, with a 4- in, mounting flange along one
edge. The transistors were mounted along the
lower half of this bracket and equidistant from
each other, just above the flange where it was
bolted in intimate thermal contact with the
chassis. The two p.c. boards are fixed on either
side of the bracket, on spacers, to give about
a sin. gap between board and bracket. The
output transistors are screwed to the bracket
by a single nut and bolt, with a mica washer
(supplied) to isolate it electrically, and to ensure
good thermal conductivity it is essential to
smear a thin film of silicone grease on either
side of the washer before fixing the transistors
to the bracket. Iwill just mention here that
the 5in. x3in. bracket and the 64 x74 x liin.
chassis were provided by H. L. Smith of
Edgware Road, who offer an excellent chassis
building service for the home constructor.
Setting up the quiescent current is equally
straightforward and rather less critical than
before. On all the test models constructed, the
optimum value per amplifier was always about
15 mA, for this was the point at which the very
tiny amount of crossover distortion disappeared
altogether. From this, it is reasonable to assume
that a value of 20 mA will be generally ideal
and provide an adequate margin for any likely
variation in transistor characteristics.
That there is a substantial improvement in
performance over the earlier version of the
Twin-twenty will be evident from both the
graph showing the new THD readings at the
rated power level and the improved square
wave oscillograms. The latter show quite
clearly the benefits of symmetrical circuit
design when compared with those taken on the
original version of 1967, and are not far short
of ideal. No other variation has been introduced
in this new version so power ratings and input
sensitivities are unchanged.
The original preamplifier circuit diagram and
components list is reprinted here for the benefit
of new readers, with some aspects of its
performance included as well. It is based on a
stereo front-end described in April 1966 which
has proved to be an extremely popular unit
and includes the usual bass and treble controls
and asingle but very effective steep-cut filter—
a feature that I and many other users find
indispensable, though regrettably such useful
devices are increasingly omitted from even the
most high-priced amplifiers nowadays.
The nominal sensitivities relate to an output
of 500 mV, though up to 2V is available before
the final stage overloads so the unit can be used
to drive other amplifiers which are less sensitive
than the present design. For amplifiers with
a sensitivity appreciably higher than 500 mV
the preset VR6 can be used to turn down the
output, though it must not be used to compensate for an excessively high input signal which
may cause distortion in previous stages.

The input pair can handle signals up to
40 mV before disortion occurs, so the overload
capacity of the design is over 26 dB and adequate for the most exuberant of modern pickups
except perhaps the Ortofon which doesn't require the high nominal sensitivity of the basic
design anyway.
Input impedance of the
preamplifier is 200 K approximately, and the
correct load for any magnetic cartridge can be
obtained by shunting the input stage with the
recommended resistance—usually 68 K. No
tape preamplifier facility is fitted, because
correct matching of tape-heads usually requires
rather more attention to the parameters of the
particular head used. A tape-head preamplifier
using similar transistors with very low noise
level and carefully designed equalisation networks has been produced, and is described in
the February issue of Tape Recorder, and those
who require this facility are recommended to
refer to this article. The balance control is
passive, and it is essential to use the wirewound control specified in the components list
if the specification for crosstalk is to be maintained. During the testing of a prototype the
crosstalk was found to be abnormally high,
and to vary with the setting, and since this
type of control is very popular Iam surprised
that no one has noted the effect before. If one
assumes the slider of the potentiometer makes
perfect electrical contact with the track, then
no signal can leak through to the other channel;
however, if there is asmall value of resistance
between the slider and the track—as there is in
practice, especially where a carbon pad has
been used as the wiping element—then crosstalk
can occur. The wirewound component eliminates this effect completely.
No originality is claimed for the tone control
circuit which had languished for a number of
years in my notebook in the form of afrayed
cutting from an unidentifiable American
journal. The values have been altered to make
the circuit suitable for use with transistors, and
reasonable levels of boost and cut are obtained.
In common with the popular Baxandall circuit,
the system has a perfectly flat response when
the controls are at their physical centres, and
the severest test of this aspect of the performance is the injection of square-waves through

the system. In this case the results, as seen on a
Tektronics oscilloscope, show no noticeable
waveform degradation.
An emitter follower stage has been
provided at the end of the preamplifier chain
in order to make the unit reasonably independent of the associated power amplifier,
many of which may have quite low impedance
inputs. Supplies from the power amplifier are
easily obtained, though for those who may use
the preamplifier with a valve amplifier the
circuit of asimple stabilised voltage dropper is
illustrated.
As noted in the components list, suitable
printed boards are available, and while the
experienced constructor may be able to dispense
with these there seems little point in doing so
as the savings made are small compared with
the extra effort involved, not to mention the
problems of tracing any malfunctions which
may occur. The boards should be assembled
on bolts with suitable spacers as indicated in
the photograph, with special attention being
paid to the connections from the input switch
to the rear board, and to the feedback wiring
which should be well away from conductors
carrying low-level signals and/or subject to
high amplification.
In anticipation of one question that is certain
to be raised, readers can rest assured that the
design of the preamplifier is being re-examined
in the light of past experience, and that if a
Mark II version is felt to be desirable it will
be introduced and described in these pages.
Meanwhile the present design should suit those
who are impatient to start the project—it is
doing good service in many homes already.
As usual, I am warmly indebted to Peter
Levesley of Walsall Timing Developments for
his valuable assistance, particularly for the
planning of the printed boards and, as before,
constructors will find that this company will be
ready to assist over most of the other components as well. Other suppliers mentioned in the
original article are, so far as Iam aware, still
able to assist ovet parts generally; however,
Messrs. Radiomatics have now moved to St.
Benedict's Road, Norwich. Iunderstand that
as a trading policy, Daly Condensers Ltd are
unable to supply small quantities direct to the
constructor but that all the specified items
should be readily available through the
recognised retail outlets, though readers with
asharp eye may well find excellent electrolytics
are now available as computer ' surplus', at
considerable savings.

AUDIO NEWS

HOFFNUNG RECORDINGS

with a small potted transformer, mono of
course, but otherwise reminiscent of today's
Ortofon SL15, and later well-known products
include the ' sandwich cone' loudspeaker, the
Troughline tuner (using a concentric line
tuned oscillator) and the Stereo 30 amplifier,
among the first transistorised amplifiers
available in this country and of the first
certainly the most successful and the only one
still available despite a mediocre spec. by
todays' standards.
We offer Leaks our good wishes for the
future under the auspices of the Rank Organisation.
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the tenth anniversary of the
death of Gerard Hoffnung, raconteur and
tubist extraordinary, Mr. Ian Horsburgh has
been asked by the BBC to prepare a programme of his work. In order to include as
much original or little heard material as
possible, Mr. Horsburgh would like to hear
from readers who may possess recordings of
broadcasts or performances made by Hoffnung
(excerpts from published recordings are not
required). Readers with suitable material are
invited to write in the first instance to 5Claremont Road, Twickenham, Middlesex.
TO COMMEMORATE

Armstrong
the high fidelity sound

Series 400 Tuner- amplifiers

Look at these top ten features of the Armstrong Series 400 Tuner- amplifiers and then try to find another Tuner- amplifier which offers you all
these ( at anything like a comparable price of course).
1 25 watts power output per channel, continuous sine wave

6 Tape recording outputs, tape playback inputs and tape monitor
switching

2 A power response which is maintained throughout the audio frequency range

7 Rumble and treble filters with a second filter for AM listening on
the 426

3 High sensitivity and top performance FM which, with the optional
stereo decoder added, gives wonderful results on stereo radio

8 A uniquely designed loudness control giving you both compensation and the use of the whole volume control for low level listening

4 Good coverage of the medium and long wavebands (426 only)

9 Stabilised power supply

5 Inputs for magnetic and ceramic pickups

10 Headphone jack suitable for virtually all stereo phones

All Armstrong models have been selected by The Council of Industrial Design for inclusion in the Design Index

425 FM Stereo Tuner- amplifier ( illustrated)

£74

14

9

426 AM- FM Stereo Tuner- amplifier

£88

19

o

£9

10

o

M4 Stereo Decoder

name

address

Start your comparison now.
For details and technical
specifications of all models, plus stockists list, post coupon
or write, mentioning 3HFN69

3HFN69

Armstrong Audio Limited, Warlters Road, London N.7.
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BC MTEIRECI
looking back over the stereo broadcasts
ONsince
last writing Iwas horrified to find

that the BBC only transmitted one major
orchestral concert of classical music in the
whole period, although there were anumber of
chamber and small orchestral concerts, particularly from the Queen Elizabeth Hall.
Shakespeare's Comedy of Errors was given
an excellent broadcast on December 20th in
which Ifelt the producer had taken considerable
care to use the stereo medium properly. The
impression of a large town square was convincing, and Icertainly award this broadcast
high marks.
1was not so satisfied, however, with abroadcast of Congreve's Double- Dealer on January
12th. Speech quality was most disappointing,
and much of the background music appeared
to be injected monophonically into the centre.
All the voices lacked presence, and the bass
register seemed to be slightly emphasised, in
addition to continual studio rumble being very
noticeable, almost giving the effect of underground trains running underneath. Iunderstand
that, as usual with stereo drama productions, the BBC were using AKG C24 concrossed cardioid
denser microphones in
configuration but the sound produced was very
like velocity ribbons. Which brings up another
point: Iconsider it time the BBC started using
condenser microphones throughout all the continuity suites and for general purpose use,
bringing their quality on speech up to that
heard on commercial records and in almost all
continental FM broadcasts. This move would
remove much of the bass heaviness that so
many listeners have complained about on BBC
speech.
On January the 19th there was a broadcast
of Ivan the Fool, a folk story by Tolstoy, in
stereo. This was superb, with the BBC Radiophonic Workshop playing their part. The
music was written by Tcherepnin with Radiophonics effects, and these were incredibly
realistic, and included the rustling of leaves and
the handling of hundreds of gold coins. The
speech quality was some of the finest Ihave
heard from stereo radio, and general hiss level
was extremely low, unlike the earlier broadcast,
and there was no audible studio rumble at all.
The music was also superb in stereo, and Ihope
that this programme may be repeated yet
again for it is broadcasts such as this that
should help stereo radio to become yet more
popular.
Iwas very pleased that the BBC decided to
rebroadcast the Nine Lessons and Carols from
Kings College on Christmas morning, having
previously broadcast the service on Christmas
Eve on TV and Radio 4. The recording was very
good and reproduced the atmosphere excellently, with avery low hiss level for arecording.
On December 19th there was a relay
of Puccini's Manon Lescaut from the Royal
Opera House, Covent Garden. It was most
fortunate that this rarely performed opera was
broadcast, so that we could hear what a very
fine work it is. The orchestral sound from
Covent Garden is very good, and the somewhat
dead acoustic helped to produce a very much
cleaner sound than is usual on live broadcasts.

A MONTHLY PROGRESS REPORT BY ANGUS McKENZIE

The BBC must have taken enormous pains to
achieve the superb balance between singers,
chorus and orchestra, making one of the most
exciting opera broadcasts I have heard for
some while. I must also comment on the
exceptionally low hiss level of this broadcast
for it is virtually inaudible even on my tape
recording. One might say that the tables are
turned here since Isuggest that some record
companies would do well to listen to the BBC's
musical balance which is better than some
records, where the singers practically yell at
you from within the speakers.
Iwonder how many listeners wondered what
the Shagbut, the Minikin, and the Flemish
Clacket were, Idecided to find out by listening
to the most amusing ` Cockanbultail' as it was
called on Christmas Night. It was most apt to
put on such a hilarious short programme at a
time when Iam sure most listeners were as
merry as Iwas! The production was superb, and
to this day Icannot think how Hugo Turvey
managed to keep a serious voice while telling
various performers to shut up and keep quiet
while they were attempting to tune their
remarkable instruments. I can well imagine
that the members of the BBC Radiophonics
Workshop must have had as amusing a time
preparing this well recorded broadcast as the
listeners had hearing it. It was due for arepeat
at the beginning of February.
Iwas extremely pleased to hear amemorable
concert of music by Bliss on December 30th,
and judging by the large number of reports by
members of the SLP this is the type of broadcast
which appears to be in greater demand on the
3rd, and 1, personally, feel that it is disgraceful
that we do not hear much more music by
major British composers of the 20th Century.
The recording had been made in the Maida
Vale Studios, on the new mixer desk, and
members of the SLP were agreed that the
quality was very much better than previous
Maida Vale broadcasts. A number of listeners,
however, commented that the right hand
channel had to be corrected by approximately
4dB to give a balanced sound, although for
some strange reason this then produced a
slightly weird positioning of instruments. Iwas
very impressed with the clarity of percussion
and the excellent string tone which has been
missing so much recently, and look forward to
more broadcasts of this nature from Maida
Vale . . . but can't we have them live? Incidentally, is it too much to ask that the duration
of any obvious overruns should be mentioned
at the end of the first part or beginning of the
second, or both? My own tape of this broadcast ran out 5minutes before the end, and it is
only through the kindness of amember of the
SLP that Inow have acomplete stereo tape.
A number of SLP members reported to me
that a broadcast of the Hamburg State Opera
on Sunday 12th January was very enjoyable,
although the hiss level was rather higher than
usual.
On the other hand there was hardly a word
of criticism from alarge number of listeners to
the superb broadcast in the evening by the
Academy of St. Martins- in-the- Fields orchestra
from the Queen Elizabeth Hall. On playing
back my own tapes which were made at 74 i/s
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on tape having an extremely low background
noise, Icertainly agree with everyone's opinion
on the superb quality produced. As Iwas unable
to be in to hear the programme Ihad it taped
on my own equipment for me. Icouldn't help
feeling as Iwas listening to the superb definition of the strings and the clarity and low
noise, that the BBC are successfully trying
very hard to improve the quality of stereo
broadcasts. In the Stravinsky I noticed a
prominent pair of squeaky shoes, perhaps the
conductor's, which would not have been audible
had the mic technique not been excellent, and
strange as it may seem, this small point helped
to bring the performance to life for me, in
addition to the wonderful atmosphere of the
audience in the hall.
Iwish to make a point which Ihope will be
well noted in good time before the Henry Wood
Promenade Concerts. In 1968 approximately
4% less Proms were broadcast in stereo than
in the year previously, the first year of stereo
Proms, and this is avery strange state of affairs
in what is supposed to be an expanding field.
Ifeel that this lack of classical symphony concets in stereo is serious, and this is endorsed by
hundreds of listeners who have spoken or
written to me, some putting it very strongly
indeed, almost to the point of wanting to sell
their stereo radio equipment. May Iask for
some justice for the average music lover, and
less way-our avant garde in proportion. I
suggest that 60% of proms should be in stereo
and not approximately 34%, the figure for last
year; stereo listeners must assert themselves
more to the BBC, and not be frightened of
Auntie's reaction!
It was with considerable interest that I
listened to the first stereo broadcast from the
'new' Royal Albert Hall (see page 303).
Despite almost no rehearsal the BBC engineers
produced a good general balance, and Ithink
the broadcast acoustic of the RAH sounded
very considerably improved. The old echo was
almost unnoticeable, and in my opinion the
reduction of reverberation time at middle frequencies produced atremendous improvement
in clarity on instruments at the back of the
orchestra such as woodwind, brass and percussion. Such instruments as the flute sound
very realistic, and Iwas delighted to hear at
last the slight ' breathiness' accompanying
wind instruments which Iprefer to hear rather
than lose. Ialso noticed an improvement in the
clarity of bass which gave superb definition on
the cellos and basses, though Istill feel that
there is insufficient extreme top on the violins,
though this could be corrected by treble equalisation in the microphone circuits. A number
of members of the SLP who helpfully telephoned, agreed with me that mic hiss was
very predominant, and many suggested that a
closer mic technique would give an improvement both in sound and in hiss level. Inoticed
in the first movement of the Tchaikovsky piano
concerto that the first violins tended to come
too much from the centre, but this fault seemed
to have been corrected later in the movement.
This unbalance, however, was not noticeable in
the Nutcracker Suite or the 4th Symphony. I
would, at this point, also like to comment on my
dislike of the noise cancellation microphones

DANISH HIGH-FIDELITY EQUIPMENT
at its very best!
41111.11111111111111•11111MMe

AUDIO PLAN 2 (2x8 watts)
GFI225.

Stereo

player with

amplifier,

F2I I V1-EF

(less MPX) and two HTI4 or HT17 pressure speakers.
128 Gns. inc. purchase tax (add 7 Gns. for MPX
decoder)
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AUDIO PLAN I ( 2x 10 watts)
F2I0.
MPX)

Amplifier, F2Il VHF Tuner ( less
SP25

Mk.

II

mounted

with

magnetic cartridge and two HTI4 or
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111:1111ealle--- — «
111:1111111:1111

HTI7 pressure speakers.

audindaziAmommi

118 Gns

inc. purchase tax (add 7 Gns.

for MPX decoder
For further details and descriptive literature write to:

11101f GATE ACOUSTICS

184/8 Great Portland Street, London, W.I
Telephone: MUSeum 2901/5
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READERS
PROBLEMS
Examined by ' Crossover'
HEAVYWEIGHT PICKUPS

Dear Sir, I have a lightweight pickup, a
Connoisseur SAU-2 arm with Shure M75-G
cartridge, playing weight 14 gm. Our music
club uses aGarrard 4HF player with aRonette
Binofluid cartridge playing at 7gm weight on
which we are asked to give recitals from time
to time. Would this heavy pickup damage my
records and make them unfit for further use
with my lightweight pickup?
Yours faithfully, F. D., Southsea
It is quite possible that a single playing on
mono discs under the specified conditions
would do no harm, but frankly Iwould not like
to place my own records under that pickup, and
in the case of astereo disc, Ijust wouldn't do so.
Ihappen to be the chairman of a gramophone
society myself, and Ican only say that Iwould
not ask any member or visitor to use his records
for recitals under such conditions. A great deal,
of course, depends on the state of the discs
themselves, and the condition of the pickup
stylus. It could be worn or damaged, in which
case asingle playing would be quite sufficient to
ruin any disc played for future high quality
equipment. You do not often meet this situation,
as most gramophone societies nowadays realise
that people will be reluctant to expose their
discs to possible damage and my own tendency
in your position would be to decline, as
pleasantly as possible, to give recitals on this
music club equipment, and say why, thus
exercising some pressure on the organisation
to get some better gear.
OUTPUT POWER AND VOLUME SETTINGS

Dear Sir, I wonder if you could help me
with my problem. I have a Shira TRM40
stereo transistor amplifier, with which Iuse an
Audio-Technica AT6 and a Decca Deram
transcription cartridge. Previously Ihad two
speaker enclosures with Wharfedale Super
8/FS/AL speakers and with these Ifound that
the volume control knob on stereo with the
AT6 cartridge needed only to be advanced
about a quarter, and with the Deram at the
ceramic input, the volume control needed to
be advanced nearly half.
Then Ichanged over to two EMI 13 x8in.
15 ohm speakers, and now Ifind that there is
an even greater loss in volume. With the AT6
on magnetic input, the volume control has to
be advanced nearly half, and with the Deram
on ceramic input, the volume control has to
be advanced nearly three quarters. Does this
mean that Iam losing a great deal of power,
and in any case should I lose such volume
when Iam using the correct inputs? Idon't
know what the input sensitivities are for the
TRM 40, as they are not stated.
With this amplifier Iam also confused about
the power ratings for 4, 8and 16 ohm speaker
outputs.
The manufacturers state 22 W

(IHF) per channel at 8ohms; at 16 ohms it is
only 16 W (IHF) per channel and at 4ohms,
it is also 16 W. Iwould have thought that full
power was available at the lowest output
(4 ohms) with slightly less at 8ohms, and a
further loss at 16 ohms. I would be very
grateful if you could also straighten me out on
this point.
Yours faithfully, C. L., Essex
Ihave not had the opportunity of testing the
amplifier mentioned, so Icannot say what the
real input sensitivities and output powers are.
However, provided there are no noise troubles
with the volume control turned up to normal
levels, I should not worry, as you are only
'losing power' if the input signals in question
fail to drive the output to full power even at
maximum setting.
The speaker end is a different problem and
concerns actual power. With 15-ohm speakers
on a transistorised amplifier you are certainly
going to lose some power; from what you say,
however, it seems that 8ohms yields maximum
power. The fall again at 4ohms is probably
because the makers include a series resistor in
the speaker circuit to limit the power at this
dangerously low impedance.
The continuous power—the real power—is
less than the music power by some factor
depending on the circuit design, though the
expression IHF power' is strictly meaningless
as the IHF specifications covers several types
of power rating, and the relevant one should be
stated.
HUM ON RADIO

Dear Sir, Iwould be most grafeful if you
could inform me of the cause of hum with my
Troughline 3 mono tuner. Ihave an external
earth connection, when the tuner is in circuit
Iget the hum on Radios 3 and 4 although
Radio 2does not suffer from this. A local hifi agent told me that the BBC were at fault but
this seems illogical. Icannot see people buying expensive units merely to listen to bad
hum on the transmissions Ihave mentioned.
Yours faithfully, F. B. B., Stoke-on-Trent
You do not say which transmitter (Sutton
Coldfield or Holme Moss) you normally use.
However, with one or two exceptions most BBC
transmissions do have some residual background
hum and this does sometimes get out of hand as,

BBC STEREO
used by the commentator,. Many years ago
the BBC had a miniature studio looking into
the Hall giving much better speech quality,
which Ihave heard recently by playing some old
tapes and Iwonder whether readers agree with
me that asmall condenser mic might have been
installed again in abooth at both the RFH and
RAH, thus bringing the speech quality into line
with that produced by the condenser mics in
the hall.
Iwould finally like to thank members of the
SLP for their co-operation in helping me to
monitor stereo broadcasts, and also the BBC
for their co-operation in listening to my criticisms and giving me considerable technical
detail from time to time about these broadcasts.
I look forward to a visit to the recently
re-equipped Maida Vale Studio, which Ishall
be writing about in aforthcoming article.
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for example, about ayear back when we carriea
(in FM Diary) information on this based on
regularly direct monitoring checks between
transmissions. The noise level is permitted to
be somewhat higher on regional circuits than
elsewhere and, of course, monitoring at the FM
transmitting stations is largely automatic nowadays, so hum, etc, would have to be very bad
before any alarm indications would be given.
If the hum as experienced on your equipment
is being unduly emphasised because of mismatching between tuner and amplifier or speaker
enclosure resonances, then clearly this will
appear disturbing, however, other than confirming the existence of some background noise,
Ican only suggest you investigate the possibilities
mentioned above.
SOUND INSULATION

Dear Sir, Ilive in asemi-detached bungalow
and want to insulate the wall that divides my
lounge from my neighbours so that Imight
use my hi-fi without annoying them.
This is surely a problem with which many
enthusiasts are confronted, yet I cannot
remember this particular subject being discussed in your magazine. Could it be that
some of your readers might be able to contribute some useful information on this very
real problem?
Yours faithfully, W. H. B., Wokingham
This is indeed a problem with which many
listeners are faced, and is likely to remain one.
We have not attempted to cover it in the magazine, for the simple reason that every case
requires individual investigation, and such
procedures as sticking acoustic tiles on to walls
are quite useless. The problem is a structural
one, and its solution in the case of existing
buildings is often difficult and very expensive.
The vibrations are transmitted through floors
and walls, and, if you are prepared to pursue
this matter quite seriously, Iwould advise you
to call in a competent architect as afirst step.

Details of how to write
to ' Crossover' appear on
page 287 of this issue
BBC STEREO FOR MARCH
March 1st:

Queen Elizabeth Hall. Chamber concert. Amadeus Quartet. Aronowitz.
March 2nd: English Chamber Orchestra. Studio
recording. Geza Anda and George
Malcolm.
March 9th: BBC Symphony Orchestra. Studio recording. Eric Schmid, Brahms, Goehr
and Schoenberg.
March 11th: Invitation concert.
Smith
Brindle,
Webern and Bach.
March 15th: Opera: Ulysses by Dallapiccola. Recording of World Premier at 1968 Berlin
Festival.
March 17th: BBC Symphony Orchestra. Studio,
live. Rozhdestvensky, including Tchalkovsky 6th.
March 24th: English Chamber Orchestra. Foster.
Studio recording. Mozart, Webern.
March 28th: English Chamber Orchestra. Leppard.
Ambrosien Singers. Schubert's Lazarus. Mozart's Solemn Vespers.
March 29th: BBC Symphony Orchestra, Queen
Elizabeth
Hall.
Goldberg.
Haydn,
Hindemith.
This list is provisional, and the BBC reserve the
right of alteration.

DAyeLkAyS

ABSOLUTELY IMPOSSIBLE'

To put on show everything that we sell, or
handle, would be physically impossible. In
fact, we would need a hundred times our
present floor area, and our own generator
to run it all! Nevertheless, if there is an
item that you particularly want, and it isn't
in stock, then we should be only too happy to get it for you. If there is more than 48 hours delay, we keep our customers
informed by phone or letter. Most items, even the choicer ones, seldom take us longer than 24 hours to obtain. Why not try
us for that next piece of equipment?

GARRARD + AT.66 + SINUS +

ARMSTRONG
NIVICO

BUDGET STEREO

For the more impecunious customer, we now offer an excellent " Budget Stereo" system. The system starts with aGarrard SP25, Mk II, giving 4speeds.
plus pick-up lifter, mounted on aTeak base with moulded Perspex cover, and fitted with the famous Audio-Technica AT- 66 magnetic cartridge, offering
a comfortable 2+ gram tracking pressure, and superb frequency response. The amplifier is offered as achoice, with either an Armstrong 421 giving
15 watts per channel and every conceivable input and output control. Alternatively, there is the Nivico amplifier, possibly one of the smallest and
most efficient silicon- transistor amplifiers on the market today, giving 18 watts per channel, and inputs for tape, disc and radio. Finally, the system
has two " Sinus" bookshelf speakers, fitted with three drive- units to cover Bass, mid- range and Treble. The total retail price for this system is £ 113/8/3,
not including plugs, cables, etc. We offer this system at 89 guineas, including all plugs and accessories, ready to run. Every item is, of course, covered
by our comprehensive guarantee, and can be individually checked and tested for you before dispatch if you wish.

THE MANY-SIDED QUAD
At long, long last we can now supply the new Quad 33 303 amplifier and its FM tuner direct from stock. What
a superb amplifier this is, and with a specification par excellence. Silicon- Planar transistors throughout, and
variable inputs to cope with all and any pick-up cartridge and stereo or mono tape- recorder. The controls are
simplicity itself, and very highly effective. 30 watts per channel at r.m.s. ensure that you can never reach its
distortion level under domestic conditions, and that power can be matched to any impedance of speaker. No
flashy chrome panels, but smart and reserved styling, plus incredibly high stability and utter reliability make this
amplifier today's finest system. The amplifier and control costs atotal of L98/—/—, and the FM tuner is £.51.

RARE GOODIES
Among the many choice and hard- to-get items on the market, we can now
offer " off the shelf", the new Leak Stereo 70 in cased or uncased versions.
Styling is similar to the Stereo 30, but with a much more versatile system of
control, and greater output to drive those less efficient speakers. Now available is the all- new Thorens TD- I
25, the turntable with electronic transistorised control of speed stability. Superbly finished in the traditional Thorens
manner and style, this is agreat addition to their range. Armstrong 500 series
are now available without difficulty, as are the superb LUX range of amplifiers
and tuners, and all these items can be seen and heard working at our many
branches.

BRANCHES AT:
115 Kingsway, W.C.2. 01-405 0446
5 Turnpike Parade, N.I5. 01-888 9291
857 High Road, Finchley, N.I2. 01-445 3319
4 High Street, Walthamstow, E.I7. COP 4121
61 Seven Sisters Road, N.7. ARC 7901
3 Wembley Hill Road, Wembley, Middlesex. WEM 1792
169 Fore Street, Edmonton, N.I8. EDM 2807
154 High Road, Wood Green, N.22. BOW 0846
PART- EXCHANGES WITH PLEASURE
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To: DAVIS & KAYS, IIS Kingsway, W.C.2
NAME
ADDRESS
Phone
Please supply
Ienclose Cash/Cheque
N.B. If you wish to collect your equipment,
tick here E

JOHN CRABBE EXAMINES THE
WORK OF A GREAT TONE- COLOURIST AND ORCHESTRATOR,
ON
THE
CENTENARY
OF
HIS
DEATH.
boundaries of musical expressivity and its
superfine reticence'."
Ithink it is instructive, and Ihope it will
prove interesting, to look more closely at the
way in which Berlioz usnd sound. He was a
perfectionist in timbre, balance, space and
ambience, the very things that concern hi-fi
enthusiasts, and though in many respects a
ltecto r
child of the romantic age in which he lived,
he could in matters of technique and
acoustics be regarded as a prophet looking
forward to today. He would perhaps stop
short at avant-garde composers who concern
themselves with sound-values to the exclusion
of music, and I am sure he would adopt a
fierce ' Christ clearing the temple' approach to
those who are misusing a whole new world of
electronic tone-colours to serve an arid
serialism rather than to create new musical
associations of emotional value.
But he
would be at home with the quest for audio
perfection, and (while we may deplore asensationalist approach, including a mention of
'psychedelic trips' and opium addiction), the
following wording is understandable in a
recent American advertisement for a Berlioz
recording: ' He explored the unknown of
orchestral sounds. He multiplied them and he
discovered a new world of symphonic vibraeven for those who cannot follow a score. A
tions. In a world without electronics, a
later edition was revised and annotated by
revolutionary'.
Richard Strauss, another great orchestrator.
However ' unknown' or ' new' the sounds
Strauss, incidentally, acknowledged his great
employed by Berlioz, they arose almost
debt to Berlioz in 1947, near the end of his
without exception from careful use of establife.
lished or recently perfected instruments, and
Berlioz's place in the history of music, his
his Treatise shows extraordinary insight
influence, and the present-day acknowledgeregarding playing techniques, let alone the
ment of his genius have all been charted very
ways in which various sound qualities can or
adequately elsewhere,' and an article on such
should be used in orchestration. Talking to a
matters would be inappropriate in amagazine
violin teacher, Imentioned some of Berlioz's
devoted specifically to sonic affairs; but
comments on the fiddle, drawing forth the
Berlioz has always fascinated the audio
remark that on a whole range of instruments
fraternity through his very particular and
he is in most respects as relevant in the 1960's
striking use of instrumental tone-colours, and
as he was ahead of his time in the 1840's. This
his balancing of the orchestra to achieve
may reflect adversely on the conservatism of
maximum clarity of texture however large or
musicians and instrument makers, but it
small the forces. Always impressive and good
certainly says much for Berlioz's technical
for athrill, the March to the Scaffold from the
insight. Whether it be the use of additional
Symphonie Fantastique seldom fails to turn up
fingers to produce difficult pizzicato effects on
at an audio show, and no doubt when
the violin; or the misuse of pedals by pianists
4-channel stereo is anormal domestic medium
who rate their personal vanity above a comwe shall be subjected to the Dies irae from the
poser's intentions; or the need for more drums
Grande Messe des Morts (
Requiem) on all
and drummers to minimise retuning activities
possible occasions. This is the Berlioz of big
effects—and very fine effects they are—but a during orchestral works; or the compilation or
achart to reveal the changes of timbre and facilcontinual harping on the massive episodes in
a few of his works has played its part in a ity of execution, on the violin, of all the major
and minor keys, arising from the numbers of
history of deceit about the composer's musical
open strings employed; or the advocacy of a
abilities. As Robert Lawrence has written:
wayward use of the string bass to achieve ' a
'This composer was tagged by his enemies as
loud female cry ' by pinching the high string near
one who cultivated the colossal, a sensato the bridge; all these and many other points
tionalist interested in effect alone. And then,
are covered in the Treatise, and then only in
after being so labelled, the protean, unpredicpassing as amere prelude to the actual task of
table Berlioz, committing perhaps the greatest
balancing sound qualities against each other.
offence, would astonish friend and foe by
More than any previous composer, Berlioz
coming up with music of an almost chamberused instrumental tone-colour as part of his
like intimacy. In ways that become clear only
musical structure rather than simply to enhance
after the most careful exploration, his art may
a drama inherent in the musical ideas before
be compared with that of Mozart in its subtle
orchestration. His Treatise is full of this
distillation of melancholy, its rolling back the

son ¡
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Nthe eighth of March just one hundred

years ago there died Louis Hector
Berlioz, a French composer of great ambition
but small repute, an extravagant romantic
with curious and wild ideas but little creative
musical achievement. For most of the past
century such comments would have been
regarded as reasonable and sufficient for a
centenary notice, but the huge collection of
myths and half-truths surrounding Berlioz
and his music is now in full retreat, and as
musical opinion emerges into the calm of
historical perspective it is seen that here
indeed was agenius of the first order.
Berlioz was a torchbearer leading on from
Beethoven in the belief that music can play
some unique and vital part in the spiritual life
of man; and he contributed significantly to the
evolution of the art, not only with his compositions, but by expanding and enriching the
sonic materials available to composers. In an
age when the orchestra was itself becoming a
large and flexible instrument rather than a
mere collection of instrumentalists, Berlioz
charted the way with his own magnificent
scoring; and also by preaching what he practised, in articles, in a massive correspondence
with everyone of note, and in his treatise on
orchestration,' first published in 1844 and still
astandard reference work on the subject today,
two lifetimes later. He was also the first to
produce a manual on the art of conducting,
added to the Treatise in 1855. There are few
composers since that time who have not made
reference to the Treatise, and many have
taught themselves from it. Jacques Barzun
has gone so far as to say that 'had modern
copyright rules been in force, Berlioz could
have lived comfortably on the proceeds of this
work alone'.' Though nominally a technical
work, the Treatise makes very lively reading
13
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RECORD MAINTENANCE TAKES
ANOTHER BIG STEP FORWARD!
With these latest advanced products...

NEW 1-11—F1 PARASTAT(Regn,at

App 58216:67.

Gramophone Record
Maintenance and Stylus
Cleaning Kit

NEW STYLUS
CLEANER

Designed for use on NEW records or records in new
condition which are to be played with pick-ups
requiring very low tracking pressures. The 30,000
finely pointed tips of the Hi -Fi Parastat Brush
positively explore every detail in the record groove to
provide the high degree of record cleanliness
necessary when using ultra lightweight pick-ups
tracking at 2 grammes or less. The cover pad in the
lid of the case is provided for the purpose of cleaning
and activating the brush which when enclosed within
the case is kept at the correct level of humidity
required to control all static at the working surface.
Perfectly clean records must be played with a
perfectly clean stylus and an integral part of the kit
is the new Watts Stylus Cleaner which provides a
safe and efficient method of cleaning the stylus.
Supplied complete with instructions, 1 oz New
Formula dispenser, Distilled Water dispenser, spare
pad cover and ribbons. Price 42/6. Plus I/3 P.T
RepJacements: 1 oz. New Formula dispenser 4/6.
Distilled Water Dispenser 4/—. Pad Cover and
Ribbons 1/9.

'PARASTAT' Reg, Manual Model Mk.IIA

Available separately
complete with instructions Price 5/—. Plus 1, 3
P.T.

'PARASTATIK' Reed DISC PREENER

The original ' DUST BUG' Reg,

(Patent No. 982599)

A dual purpose record maintenance device.
Keeps new records in perfect condition. Restores
fidelity to older discs. Complete with 1 oz. New
Formula dispenser and instructions. Price 45/—.
Replacements: Pad Covers 2/— each. Brush 8/6.
Sponge Cover Pad 1/—. 1 oz New Formula
Dispenser 4/6.
Humid Mop. Recommended for use in conjunction with the Manual Parastat and Preener. Cleans
end conditions the bristles and velvet pads.
Ensures correct degree of humidity at the time of
use. Complete with spare sponges and instructions.
Price 4/6."Replacements: Set of Sponges 2/6.

Keeps new records like new. Expressly
designed for use with records which have
not had previous antistatic treatment.
Complete with instructions. Price 6/9.
Replacements: Packet of 4wicks 2/—.

ALL OBTAINABLE FROM YOUR
LOCAL SPECIALIST OR DIRECT:

(Patent No 511598)

Automatic Record Cleaner, Easily fitted to any
transcription type turntable. Provides asimple and
effective method of removing static and dust while
the record is being played. Surface noise and
record and stylus wear is reduced, resulting in
cleaner reproduction. Complete with
oz New
Formula Dispenser and instructions. Price 18/9.
plus 4/5 P.T.
Replacements: Nylon Bristle and Plush Pad 1/9.
oz. New Formula Dispenser 2/6.

A GUIDE TO THE BETTER CARE OF L.P.
AND STEREO

P, guide
to the
better ca'
of LP an d
Stereo
Records

RECORDS
Second Edition
Now Available.
Completely revised
and incorporating
Data Sheets Nos.
1, 2, 4, and 5. 48
pages, fully illustrated, providing all
necessary information on Record Care.
2/6 Post Free.
(Data Sheets Nos.
2 and 5 available
free on request for
those readers who
already have the
First Edition —
S.A.E. please).

DARBY

To CECIL E. WATTS LTD.
HOUSE, SUNBURY ON THAMES,

MIDDLESEX.

Please send ( Post Free U.K. and Commonwealth)
Disc Preeners @ 6/9
Dust Bugs @ 18/9 plus 4/5—P.T.
48 page Booklets @ 2/6.
Replacement Parts .
Ienclose cheque/P.0. value £
(Do not send postage stamps)
Name
Address

Hi Fi Parastats @ 42/6 pl us 1/3 P.T.
Manual Parastats @ 45/Stylus Cleaners @ 5/— plus 1/3 P.T.

both in abstraction and by examples from his
own and other composers' work. Here are ten
points culled at random, covering cor anglais,
cellos and basses, piano, violins, harp with
woodwind, mandolin, clarinet, trombones with
flutes, timpani and bass drum.
In the third (pastoral) movement of the
Symphonie Fantastique (
composed, incidentally,
only three years after the death of Beethoven,
and—with Harold in Italy, Romeo and Juliet
and the Requiem—written before Wagner
began any of his major works) Berlioz uses the
cor anglais to repeat fragments of an earlier
exchange of phrases with an oboe, this reiteration being to the accompaniment of four
timpani, with the rest of the orchestra silent.
The composer claims—and we can only agree—
that ' the feelings of absence, of forgetfulness,
of sorrowful loneliness, which arise . . . on
hearing this forsaken melody would lack half
their power if played by any instrument other
than the cor anglais'. Unselfishly, he also
acknowledges and commends Meyerbeer as
the first to mix the low sounds of the cor
anglais with bass notes of horns and clarinets
during a double-bass tremolo, to give ' a
sonority as peculiar as it is novel, and well
suited to colour, with its menacing impression,
ideas in which fear and solicitude predominate'.
On the use of cellos and string basses,
Berlioz warns that composers should not
entirely separate their parts without ' excellent
reason', but then gives an example of fully
justified separation from his Requiem, where in
one passage the cellos go an octave all but a
minor second beneath the basses in order to
combine a discordant musical effect with the
sonic effect of open cello strings against
stopped double-bass strings.
The piano is not readily associated with
Berlioz, yet he knew sufficient of its qualities
to employ it, played by four hands, for a
unique quivering effect to accompany achorus
of airy spirits in the Tempest Fantasia. As
always, he used this instrument in this special
manner not just to be different, but to produce
an otherwise unobtainable musical effect.
In more general vein, this reputedly noisy,
vulgar, brassy composer is raised to eloquence
via his pen when considering the violins, from
which are evoked ' the greatest power of
expression and an incontestable variety of
different qualities of tone'. The violin is ' in
fact, the true female voice of the orchestra—a
voice at once passionate and chaste, heartrending, yet soft, which can weep, sigh and
lament, chant, pray and muse, or burst forth
into joyous accents as none other can do'.
Also feminine and delicate is the harp,
especially in its highest octave.
Berlioz
writes at length on the harp, in the course of
which he advocates use of the instrument's
harmonics with woodwind, as ` nothing comes
near the sonority of these mysterious notes
when united to chords from flutes and clarinets
playing in the same medium'. He used such a
combination—with violin harmonics also—in
Romeo and Juliet. While on plucked strings,
Berlioz commends the mandolin for its
special qualities, deploring the contemporary
practice of ignoring Mozart's instructions in
Don Giovani by using a substitute guitar or
plucked violin. For serious use of the mandolin
in an orchestral score we have to look to
Mahler, over half acentury later. This is not
to suggest that Berlioz disliked the guitar—

indeed he loved the instrument and used it for
his basic studies of harmony when a young
man, thus helping to give his musical idiom a
curious freshness and originality.
The clarinet was aparticular love of Berlioz,
though he takes an opportunity in the Treatise
to praise its use by Weber, one of his heroes,
for adistant, twilight sound in Der Freischütz.
However, he caps this in his own Lelio, where
against a clever sonic back-cloth of string
tremolos, double-bass pizzicato and pianissimo
harp apeggios, the clarinetist is required to
play a tune with his instrument enclosed in a
leather bag, which acts as a mute. This
produces a ' mournful murmur . . . a halfstifled sound' suitable for the intended mood of
sorrowful dejection.
From dejection to solemnity, mention must
be made of the famous passage for trombones
and flutes in the Requiem. Here, three trombone pedal notes are played beneath a
harmony of flutes in three parts, the flutes
seeming to provide extreme harmonics for the
trombones—with most mysterious and majestic
effect. Another innovation in this mighty work
is the designation of eight pairs of drums, not
out of crude extravagance or for sheer loudness, but simply to facilitate, by tuning in
different ways, the playing of proper chords
in three, four or five parts, and to achieve an
effect of close rolls.
On the bass drum, Berlioz had strong
opinions—mainly against it use. In the Treatise
he soundly condemns its indiscriminate employment on any and every possible occasion,
advocating instead that it may be ' introduced
in afull piece, in the midst of alarge orchestra,
merely to augment little by little the force of a
lofty rhythm already established, and gradually
reinforced by the successive entrance of
groups of the most sonorous instruments. Its
introduction then does wonders; the swing of
the orchestra becomes one of unmeasured
potency; the noise, thus disciplined, is transformed into music'. Berlioz acknowledged—
and used—the bass drum, pianissimo, united
with cymbals and struck at long intervals for a
`grand and solemn' effect; and in the Requiem
he uses it forte at moments of terror, but the
use is always economical—never excessive.
These ten examples are but alight scattering
of the deep wisdom found in the Treatise and
the beautiful sounds found in the music. A full
commentary would need a book, and the
interested reader may care to follow up
references ( 1) and (2), the relevant section in
Groves' Dictionary,' and also Carse's History
of Orchestration.' A few sentences from Carse
will not be amiss: ` To Berlioz the orchestral
setting of his music was no mere secondary
matter. In his musical organism, strange,
independent and unconventional as it was,
instrumental effect occupied a position of
great importance. . . . Approaching the subject with little regard for usage or tradition,
Berlioz, so to speak, spread out before him the
entire material of orchestration, and then
proceeded to build his own edifice. . . . The
possible uses of each instrument, of each tonecolour, and of all possible combinations and
blends, seem to have been judged solely on
their merits; everything was investigated
afresh and without prejudice'.
So much for the element of timbre in instrumentation, which Berlioz regarded as a
discipline, and in orchestration, which he
337

regarded as an art. Also uniting Berlioz and
audiophiles are questions of scale, numbers,
space and instrumental balance. Berlioz is
renowned for the huge resources which he
regarded as necessary, ideally, not only for his
own music but for that of others. His ideal
orchestra comprised 467 instrumentalists, to
work with achorus of 360; but, as usual when
his performing intentions are examined, one
finds few obvious excesses, and in his own
scores the scale is not impossible—indeed only
three of his major works need an unusually
large body of players: the Requiem, Te Deum
and Funeral and Triumphal symphony. Even
here, to quote Barzun, ' the dosage of sound is
carefully arranged so as to avoid the monotony
of an unremitting display of power: in the
Requiem . . . the extra forces are used only
twice, in movements totalling less than 10%
of the playing time. . . . He further insisted
on the acoustical fact that soft passages depend
for perfection on the presence of large numbers.
The roughnesses and unevenness of attack
cancel out, producing asolid round tone'.'
Numbers large or small, the inveterate
perfectionist insisted on maintaining asensible
balance between instrumental families in the
orchestra, protesting at the unthinking addition
of brass and percussion without acorresponding increase in the string departments. He
objected to the casual and conventional use of
horns, trumpets, violas and bassoons simply to
'fill in' the harmony, or to thicken the texture
just for the sake of thickening; he adopted a
limpid, transparent scoring which lets the
listener hear into the texture.
Balance of amore massive kind may be seen
at work in the Te Deum, in which the organ is
used, not so much to augment the orchestra
as to contrast with it. As Berlioz commented,
the two are to resemble ' Pope and Emperor,
speaking in dialogue from opposite ends of the
nave'. This brings up the matter of space, and
the use of direction as a musical element.
Hugh Macdonald has remarked that the
Requiem in particular ' drew out Berlioz's
consuming interest in the relationship of
music and space. The tendency has been for
recording companies to equate their own sense
of one-dimensional left-and-rightitude with
Berlioz's uncanny aural vision of threedimensional spatial sonority—an impossible
task, needless to say'. 01 Two-channel stereo
goes some of the way, of course, but until we
have true multi-dimensional ambience Ithink
we must agree with Mr. Macdonald that we
could not hope to satisfy the hundred-yearsdead sonic perfectionist.
Space implies acoustics, and on this topic
the great man's pen was not inactive. He
maintained that ' there is no such thing as
music in the open air', qualifying this
apparently rather extreme statement by pointing out that the brilliant effect of brass bands
in city streets arises from the reverberation that
is nevertheless present from walls, buildings,
monuments, etc.
He composed for the
streets with reluctance, prefering the presence
of what he called ' reverberators' to modify,
reflect and colour the sound. Such modification and coloration impressed him greatly
when he visited St. Pauls cathedral in London
for an anniversary concert given by 6500
charity children. He was quite overwhelmed
by the singing of an ordinary hymn, but he
(continued overleaf)

attributed the effect not only to the number and
quality of the voices, but also ` to the placing
of the singers in very high tiers. The reflectors
and producers of the sound are well balanced,
so that the whole atmosphere of the church,
attacked at so many points simultaneously, in
surface and in depth, is set vibrating. Its
reverberation gains a majesty and a force of
impact on the human system which so far the
most skilful efforts of musical art, in ordinary
circumstances, have not even faintly suggested '. 7
Berlioz, then, was a man of sound, a sonic
perfectionist who knew exactly what he wanted
but whose vision was too acute and who
seemed too extravagant and romantic to be
taken seriously. His country never honoured
him as it should, and even today the French
seem curiously reluctant to recognise him as
their greatest composer. Like Mahler in later
years, his fastidiousness made him many
enemies and it has taken an age for his genius to
be acknowledged. At the end of his Treatise he
wrote bitterly of a country that does everything for the theatre but nothing for music as
such, whose wealthy would give 50,000 francs
for a painting but not subscribe fifty to make
possible, once a year, some musical solemnity
worthy of the nation. This led him to dream,
in the 25th evening of Evenings in the Orchestra,' of Euphonia, some future society where
music is the whole object of existence. It will
never be so, of course, but even in his dreams
he exerted influences, for it is said that his
description of agreat musical amphitheatre in
Euphonia played some part in the genesis of
Wagner's Bayreuth theatre.
However, after a hundred years, greatness

gets its due in the end, and this centenary year
will see an unparalleled burst of interest and
activity. The new edition of the complete
works of Berlioz is well under way, 8 organised
by a Berlioz Centenary Committee centred,
characteristically, on London rather than
Paris; recording companies, Philips in particular, with Berlioz conductor Colin Davis and
Berlioz authority David Cairns at the helm,
have a massive schedule of works to get
through; there will be many concert performances, including one of the Requiem at the
acoustically improved Royal Albert Hall on
the centenary day of March 8th (whether the
French will bother with anything special during
the Festival du Son on the same weekend
remains to be seen, but it is rumoured that
they may transfer Berlioz's remains from an
ordinary cemetery to the Pantheon!); and The
Trojans will again be mounted at Covent
Garden. The first full modern production of
this work in 1957 was a resounding success,
and incidentally employed closed circuit
television for the first time at Covent Garden
for communication between back-stage chorus
and conductor. This is now standard and will
happen again this year, and would have
pleased Berlioz no end, for he advocated in his
Chef D'Orchestrel wider use of a then new
invention called the ' electric metronome',
which enabled the conductor to convey a
crude beat to hidden performers. Possibly
Hector would regard CCTV as a miracle
worthy of Euphonia.
In view of the sad mistreatment he received
in his own lifetime he might also regard his
present fame as miraculous. Symptomatic of
changing attitudes is the turnabout of the great

French critic Adolphe Boschot, who laboured
between 1906 and 1913 to produce a massive
biography which, to quote Barzun, buried
Berlioz ' under a monument of denigration'. 8
By 1926, however, he was stating that Berlioz's
music, ' though it resembles no other, has sown
germs from which all subsequent musicians
have profited and continue to profit, even when
they do not know W.°
One last point: some of those readers who
have followed me through these notes despite
their rather marginal connection with hi-fi
(rap the Editor's knuckles!), may like to be
kept in closer touch with Berlioz matters. For
this purpose there is aBerlioz Society," whose
Secretary will be delighted to furnish details of
membership, etc. Not afew members are also
interested in hi-fi!
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8. Hector Berlioz, New Edition of the Complete Works.
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the metal turntable to the cartridge; however,
there could be a reason preventing this sort
of earthing, in which case mains filtering would
be anecessity. Some alleviation, too, could be
expected by connecting an RF choke in each
of the pickup input circuits at the amplifier, as
explained last month.
So called mains-borne interference—where
the interfering signals gain admittance to the
equipment from the mains supply—is essentially of a relatively low-frequency nature.
VHF and television interference with audio
equipment is rarely caused by mains-borne
signals because of the very high losses that
signals at such frequencies suffer when passing
through the mains system. Indeed, the mains
system represents virtually a short-circuit to
VHF and UHF signals. Nevertheless, the
mains lead from a piece of equipment to the
mains socket on the wall can sometimes resonate
at local-channel VHF radio or TV frequencies
and thus encourage the injection of interfering
signals into the equipment via the supply
circuits.
We now come to probably one of the biggest
interference headaches of all—namely, imQINCE writing last month's article dealing
with radio and television breakthrough I pulsive interference. This is the sort of interference which gives rise to all those pops,
have heard of a curious problem where radio
bangs, clicks and crackles whenever some item
breakthrough was experienced in the GRAM
of domestic electrical equipment, in particular,
position only when the pickup arm, carrying
is operated either manually or automatically
a magnetic cartridge, was swung over the
by means of an inbuilt thermostat, for example.
turntable. The problem was made even more
Impulsive interference can also arise from the
intriguing by the fact that the radio interference
switching of an item of audio equipment
would cease when the mains supply was disitself—like the turntable motor—or, indeed,
connected from the turntable unit drive motor!
the switching and/or running of almost all
This sort of effect could be caused by the
mains wiring to the turntable motor acting as a electrical equipment in which the operating
current is somehow interrupted, including car
radio aerial—albeit, an inefficient one—to
ignition systems and the like.
long- and medium-wave transmissions. The
Whenever an electrical current in a circuit
signals would thus be conveyed to the motor
is started and stopped it either rises rapidly and
winding and thence—by capacitative and/or
then decays—sometimes almost as quickly—
inductive coupling—to the rotor and turngiving atransient wave, as shown in fig. 1, or it
table. The metal turntable could then itself
sustains itself with diminishing amplitude
radiate radio signals, which in turn could
producing the so-called damped oscillation, as
be picked up by the pickup cartridge in close
shown in fig. 2. Damped oscillations or ringing
proximity and conveyed at relatively high level
usually occurs each time a circuit, possessing
to the amplifier input. The disturbances could
components of inductance and capacitance is
well be aggravated by various factors; for
excited by the switching and/or running pulses;
instance, the high sensitivity of the magnetic
the current then tends to oscillate at afrequency
pickup input could incite non-linearity at RF,
governed by the LC components.
explained last month. The inductive and
The oscillations decay because of the inherent
capacitive elements of the pickup cartridge
circuit losses; the greater the losses the greater
and its wiring could be resonating near to the
the rate of decay. An analogy is apiano string
frequency of the offending transmission, the
which is caused to vibrate (oscillate) by the
motor winding could be having a ' boost'
hammer (switching or running pulse) at a
effect on the signals, or due to resonance again,
frequency determined by its length and tension
the length of mains feed in clear space (such as
(LC components). The ring or sounding period
an overhead mains supply system to the house)
is influenced by the loud and soft pedals, with
could be acting as a reasonable mediumthe latter introducing heavy losses, thereby
frequency aerial because of its well-sited length.
cutting the amplitude of the vibrations and
The solution to such aproblem, however, is
greatly reducing the duration of the sound.
reasonably obvious from the fact that the
In the electrical case, the ring frequency can
breakthrough ceases when the mains supply to
the turntable motor is disconnected. Such a sometimes act as a carrier-wave for the
switching pulse, and in this way the interference
disconnection, of course, cuts off the radio
is propagated as an ordinary radio wave, but
signals as well as the mains input, so all we
modulated with the ' click', ' buzz' or other
need do is to fit alow-pass filter in the mains
annoyance instead of with wanted sound. Thus,
supply circuit to the motor. This, in fact, is
if the audio equipment is susceptible to the
nothing more than a filter choke designed
pick-up of radio signals, it will also respond
specially to handle the required mains current
to this ' radio propagated' type of impulsive
without overheating and having adequate
interference, should this arrive at the low-level
insulation for the mains voltage, while offering
(highly sensitive) input circuits at an amplitude
ahigh attenuation to the radio signals.
sufficient to incite overloading and consequent
It is noteworthy that good earthing of the
non-linearity.
turntable unit would almost certainly prevent
In addition to this, the transient type of
the kind of interference which is coupled from
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Come and see the widest range anywhere of the newest Hi -Fi and Tape— make
your choice in comfort with specialist skilled advice ready at your elbow at
R.E.W's two Audio Centres.
Interest Free Terms? of course!
Lowest permitted deposits, interest free terms, free insurance, carriage and packing, unrivalled stocks and
unprejudiced advice all help to make the most of your Hi -Fi or Tape purchase.
Mail Order? This is an R.E.W. speciality. Fast, free van service anywhere in Greater London, vast stocks to
ensure that your requirements can usually be met immediately without frustrating delays and disappointments.
Showrooms in London's West End. You will find us just opposite the Astoria Cinema in Charing Cross
Road, at 146. Bigger and better demonstration facilities and skilled, experienced staff ready with advice if
required will make your choice easier and more rewarding.

Loudspeakers by:

Specially trained staff, too, at our Headquarters Showrooms in Upper Tooting Road. Over 400 Tape Recorders
alone in stock here!
100,NG 01.0WAT

ON

INTEREST

FREE

UNDI.L.OUND

TERMS!

This month's Special Offers from R.E.W. include:

FISHER XP- 9B
SPEAKERS

PHILIPS

AUDIOPLAN

RB771

STEREO

TUNER AMPLIFIER, list price £92/518.

Our

price ONLY 59 gns. or on Interest Free
Terms E20/13/— deposit and 12 monthly
payments of £318/10.

ARENA
B & 0
BOWERS & WILKINS
CELESTION
FISHER
GOODMANS
KEF
LEAK
QUAD
ROGERS
TANNOY
WHARFEDALE

Pickups & Cartridges by:
ADC
AUDIO-TECHNICA
DECCA
EMPIRE
GOLDRING
ORTOFON
PICKERING
SHURE
SME

Transcription units by:
B &
CONNOISSEUR
DUAL
GARRARD
GOLDRING
THORENS

Four- Way Speaker System Featuring Four Loudspeakers. The Fisher XP- 9B is the first true
four-way speaker system of bookshelf size. Frequency Response 28-22,000 Hz. Size 14"x 24+"x
12" deep. Walnut cabinet. List price 89 gns.
R.E.W's price 69 gns. or on interest free
terms £24 3s. Od. deposit and 12 monthly
payments of £4 Os. 6d.
WHARFEDALE Speakers in stock, including the
"hard- to-get" Dovedale, list price £ 31 10s, Od.
R.E.W's price £28 10s. Od. or on interest
free terms, £9 10s. Od. deposit, and 12 monthly payments of El IIs. 8d.

Wave Range:
FM-87.5-100 MHz
AM— MW 185-580 metres
(160-518 kHz)
LW 1075-2000 metres
(280-150 kHz)
Fitted with FM stereo decoder, AFC, separate AM and
FM tuning controls, speed
tuner on FM. stereo indicator.
Electrical Output (
into 5
Ohms)
2x II Watts music power
2x8 Watts continuous sine
wave.
Frequency response:
40-16,000 Hz ± 1.5 dB.
Tone Control:
Bass ± 10 dB at 100 Hz.
Treble 4 12 dB — 10 dB at
10 kHz ( both with volume at
maximum).

RaE•W ( Earlsfield)
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Pick-up 400 mV at 500 KU
Tape Recorder:
25 mV at 50 KU
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Transistors and Diodes:
18 transistors and 5 diodes.
Power Consumption:
30 Watts.
Mains Input:
240 Volts.
50 Hz.
Dimensions:
184 - X 3j." x9"
Pre-Amp. available 7 gns.

Ltd.

WEST END SHOWROOMS: 146 CHARING CROSS ROAD,
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wave—even when devoid of ring effects within
itself as shown in fig. 1—can get straight into
the audio circuits and manifest as clicks, pops,
buzzes, etc., from the loud-speakers because
it is composed of a multiplicity of sine-wave
signals of frequency spreading from the lowest
switching fundamental to overtones well up
above the audio spectrum. Waves with steeply
rising and falling leading and trailing sides are,
in fact characterized by the wide range of
harmonics contained within them. The sinewave signals are integrated in terms of amplitude and phase, and the more there are of them
—over the widest spectrum—the smaller will
be the rise and fall times of the waveform.
The aspects of impulsive interference so far
discussed apply essentially to interference
sources well removed from the audio equipment. Where clicks result from the switching
of aturntable motor then the interference could
be coupled from the motor leads, while the
substantial switch-on current in the motor
circuit will produce electromagnetic fields
which not uncommonly embrace the low-level
signal circuits. Moreover, since turntable
motors possess quite a bit of inductance and
winding capacitance switching rings can
aggravate the effect and make suppression abit
tedious.
A simple way of suppressing a switching
action is shown in fig. 3, at (
a) when only one
circuit is switched and at (
b) when both circuits
are switched. The capacitor(s) should have a
rating equal to the applied mains voltage
(e.g., at least 240 V AC working), while the
resistor is best rated at IW, although lower
values will do because the reactive current is
usually fairly small—limited by the capacitor.
The R3 circuit acts as a damper to any
generated rings—like the soft pedal of apiano—
while at the same time reducing the intensity
of the electric spark which is sometimes seen
to jump across the switch contacts, this being

Nature's way of endeavouring to maintain the
flow of electric current as the switch contacts
are opening. It is this electric spark which
contributes to the radiation of electromagnetic
energy,while the circuits and elements connected to the switch tend to focus the energy into
aspecific channel or band by the resonance of
the LC circuits mentioned earlier. Indeed, the
very first radio transmitters were little more
than massive spark gaps, the electric discharges
across which were tuned by large seriesconnected inductors and capacitors.
The capacitor across the sparking contacts
of our switch, however, mutes the energy by
decreasing the impedance as seen by the oscillatory energy across the contacts. In other words,
it absorbs the discharge energy and liberates
it more gradually into the closed circuit, thereby
significantly reducing the radiation and hence
the interference effects. The resistor in series
provides adegree of protection to the capacitor,
bearing in mind that the current swings can be
quite violent and of large amplitude during a
small part of a second while the switching
action is taking place. Some manufacturers use
merely the capacitor across the contacts, but
it is desirable in most instances to include the
resistor. This can have a value from about
50 to 200 ohms, depending upon the power
of the device which is being switched and the
value of the capacitance—a resistor of 50 to
100 ohms is suitable for small power circuits
as encountered in hi-fi, and this fits well with a
capacitor of 01 µF. Circuits of larger power
might respond more effectively with a capacitor of 2F or more, but such components are rather specialised since they are
designed to withstand the full AC voltage of
the mains supply continuously with a fair
overload margin, and for this reason they are
considerably larger than the ordinary run of
radio capacitors. It is important, too, to keep
the suppression components as close as possible
to the switch and to connect them with the
shortest possible wires.
If a domestic thermostat switch—employed
in hot water systems, fridges and so forth—
is causing a lot of audio interference, then a
suppression circuit like that shown in fig. 3(a)
can be connected across it. Sadly, such an
exercise is often far more difficult than it
sounds, for the thermostat is not uncommonly
encapsulated in asealed unit and its terminals
are not always accessible. Most thermostats,
however, are already equipped with suppression
—for radio and TV, anyway—so if one in
particular is causing more interference than
seems reasonable (relative to any others in the
house), it could mean that its contacts have
burned or pitted. This would encourage
excessive arcing and hence interference radiation, possibly well outside the suppression
range of the inbuilt components. The real
solution in this case resolves to the replacement
of the worn parts—not endeavouring to minimise the disturbances by fitting more suppression components!
Small electric motors, too, of the kind used
in vacuum cleaners, electric drills, sewing
machines and so forth can radiate excessive
interference when their brushes and commutators are badly worn and sparking violently.
No matter how efficient the built-in suppression
may be when the appliance is working correctly,
excessive sparking is bound to result in interference radiation of very high level. Again, the
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solution lies in the replacement of the worn
parts.
On the other hand, if almost all of the electrical items in the house appear to cause some
degree of interference, including the operation
of the light switches, then something could well
be amiss with the general installation, or the
amplifier itself could be abnormally sensitive
to electrical interference, and in this latter
respect some amplifiers—mostly transistored
types—are far more prone than others.
With regard to installation problems, Ihave
known amains cable running below the amplifier (beneath the floor boards and thus out of
sight) to induce interfering signals directly into
the low-level input circuits by proximity
coupling. Curiously, hum was not too bad, but
almost every electrical happening in the house
and at least two houses either side was registered
as a click, buzz, etc., from the loudspeakers.
The trouble was virtually cleared by shifting
the installation to the opposite corner of the
room, and it was not until some time later,
when the floorboards had to be lifted for a
wiring modification, that the real cause of the
trouble was fully appreciated!
As with interference from radio signals (see
last month's article), extra long signal-carrying
cables can incite the pick-up of impulsive
interference as well as hum troubles, so if both
interference and hum are bad, then both might
be cleared by re-arranging the low-level input
leads and circuits, ensuring that the braids are
correctly earthed and that these vulnerable
leads are dressed well clear of the mains
circuits.
Many early amplifiers featured complex RF
filters to keep out mains-borne interference,
but of late this practice appears to be diminishing, and about the best we now find in the mains
input circuit is acapacitive filter in straight or
delta configuration, as shown in figs. 5and 6in
Part 6of this series. It is true, of course, that
capacitors block or short-circuit RF signals
and severely restrict the amplitude of transients
arriving through the mains supply, but in cases
where mains-borne interference continues to
present problems achoke filter system is worth
experimenting with. This merely comprises a
pair of RF chokes wound with wire of adiameter
sufficiently large to avoid undue voltage drop
and heating, as shown in fig. 4. Chokes rated
at 4-amp and designed for this sort of work are
marketed by Radiospares and can be obtained
through adealer or from Home Radio Components Ltd, 187 London Road, Mitcham,
CR4 2YQ, under the catalogue number
CHF6. It should be noted, though, that alarger
component would be necessary in very powerful transistored amplifiers where the full output
mains current exceeds 4 A. In most cases the
suppression action will be enhanced by the
continued use of the delta-connected capacitors
in addition to the chokes, as shown in fig. 4.
Although most mains transformers now
incorporate electrostatic shields between the
primary and secondary windings, the problem
of mains-borne interference still exists, and
another way that it can be reduced is by fitting
atailor-made mains filter at the power supply
socket to the hi-fi system. Belling & Lee Ltd.
make a range of filters of this kind, and one
type, in the form of athree-pin socket, can be
obtained from Home Radio under catalogue
number SC1.
(continued on page 343)

A sound sensation
A fresh beauty
A new peak in performance
A new simplicity of installation and use
The optimum investment value in amplifiers
The first appearance of a new concept in hi-fi
equipment — the Cambridge Audio Laboratories
Series P Stereo Amplifiers.
Developed by Cambridge Consultants Ltd.',
Britain's fastest growing technical consultants
whose electronics team has developed and
introduced seven world firsts in professional
instrumentation in the last 12 months alone.
Series P are the outcome of two years refining
electronic techniques to bring entirely new
solutions to the complex problems facing the
audio amplifier designer.
Result — the P40 and P80, Integrated Stereo
Amplifiers — representing new standards in
appearance, design and performance.
The patented pre- amplifier defeats input
overload, a universal problem in modern
domestic amplifiers. A problem because of the
remarkably wide range of recording levels
occurring on today's records and tapes and the
variation between pickups. By use of an
operational amplifier input stage the Cambridge
Audio Series P can accept 3 volts through the
3 millivolt input — an unprecedented overload of
60dB — 1000 times — more than 10 times the
claimed overload capability of any other
manufacturer. Series P outdates pickup matching
by preset control or plug-in board and eliminates
the once inevitable input overload. And pre- amp
bonuses — the new circuit optimises signal to
noise ratio to low levels for any gain setting and
any source impedance.

Wide bandwidth power amplifier ensures fast
rise time for excellent transient response, low
phase distortion, high stability and minimal
differential phase distortion. The power amp
bonus — high efficiency — is close to theoretical
limit — runs cool. But to withstand high ambient
temperatures silicon transistors are used
throughout both pre- amp and power- amp.

Power
P40 — 20 watts per channel without change in
performance — enough for the normal living
room and typical quality speakers.
P80 — 40 watts per channel and the same
excellent performance — for the larger room or
low- efficiency speakers.

In Series P distortion is low, typically 0.08%
throughout the power range, close to limits of
best measurement instruments available.
Crossover distortion, bugbear of transistor
amplifiers has been eliminated by use of patented
current driven complementary output stage,
Class A/B operation giving best characteristics
of both Class A and Class B thus ensuring low
distortion at usual half watt listening levels.

Compare the specifications with other top
amplifiers.
Then compare the performance -- ask your
retailer to play his most difficult samples through
good speakers from aquality pickup or tape
recorder. Its the most critical music which will
help you to hear the difference between the
good and the outstanding amplifier.
Specification

Frequency response is maintained up to full
power, ( 25 Hz — 25 kHz ± 0.9 dB).
Toroidal transformer minimises effect of mains
transients; low leakage inductance lessens
stray- field- induced hum; transformer is packed
in epoxy block to enhance reliability, lightly
loaded even at full output, to run cool.
Straightforward construction within a beautiful
and functional case makes assembly and testing
simple and the unlikely fault easy for us or your
supplier to remedy.
High damping factor cuts unwanted bass
resonance from speakers.
Amplifier is unconditionally stable into any load
from 2 to 20 ohms.
Full protection from short circuit and open circuit
by electronic protection circuit.
Price
P40 £ 64 10s
P80 £ 92 15s

Power
P40 not less than 20W RMS per channel into
8 ohms
P80 not less than 40W RMS per channel into
8 ohms
Damping factor
Better than 80 into 8 ohms & 150 into 15 ohms
Frequency response
25 Hz — 25 kHz ± 0.5 dB
Signal to noise ratio
Better than 60 dB, pick-up. 70 dB, tuner
Total harmoriic distortion
Less than 0.1% at 1 kHz at full rated output
Less than 01% at 1 kHz at 0.5 watts output
Input overload capability
Better than 60 dB
Sensitivity
PU 1 Magnetic 3 mV impedance 47 kohms
nominal
PU 2 Ceramic 100 mV impedance 100 kohms
Tuner 100 mV impedance 100 kohms
Tape 50 mV impedance 100 kohms
Short circuit protection by electronic switch.
Persistent short-circuit protection by fuse.
Stable into open- circuit or complex impedances.
Dimensions: 161" 9:" 2"
Weight: 12 lbs
Mains power requirements
200/240 volts AC
110/120 volts AC
Two mains outlets ( one switched)

Cambridge Audio
Cambridge Audio Laboratories Limited
6 Queen Street, Mayfair
London W1

Please send me details of the Cambridge Audio
P40 and P80 amplifiers
Name

Address

Bar Hill
Cambridge
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Rogers Ravensbrook, a
family likeness
in appearance
and in circuitry

ROGERS RAVENSBROOK
Circuitry is also based on the Ravensbourne,
with high-quality quadrifilar driver transformers, ap-n-pin-p-n input stage and silicon
transistors throughout, and the unit has a
regulated power supply. Salient points from
the thorough published specification include
power output of 15W into 8-ohm loads with
less than 0.25% distortion over the range
10Hz to 10kHz, apower bandwidth of 20Hz50kHz and a signal-to-noise ratio of 53dB
(ref. 2mV) on the pickup input. The Ravensbrook is available in a teak case for £47 lOs
or as a chassis model for £42 lOs and is
illustrated above.

gives ' Bourne' or ' Burn' as
a small river or ' Brook', however in the
Rogers catalogue a Brook is a small Bourne,
for the new Ravensbrook is a smaller, less
powerful and cheaper version of the well
known Ravensbourne. Essentially the same
facilities are provided, but with thoughtful
changes to reduce the cost without depriving
the user of the most useful facilities, thus the
high-pass filter now operates at a higher
frequency (60Hz)—the amplifier is likely to be
used with cheaper motors—but it is switchable so that when not required full advantage
of a better motor can be taken. The low-pass
filter operates at a single frequency (6kHz)
but still retains aslope control thus making it
one of only three or four commercial amplifiers
with really worthwhile filtering arrangements.

Manufacturer: Rogers Dmelopments ( Electronics) Ltd., 4-14 Barmeston Road, London
S.E.6.

ARD AMPLIFIERS

EAGLE STEREO HEADPHONES

UNUSUAL approach
to the design of
domestic amplifiers is exemplified in the
ARD 2000 which uses plug-in boards and a
chassis control unit arrangement to provide
10 W per channel, with separate power supplies
for each channel, into loads of 4-18 ohms.
Inputs for radio, tape, ceramic and magnetic
pickups are provided, and bass, treble and
balance controls, with edge operated knobs,
lend an unusual appearance to the amplifier
which is very compact, measuring 7x41x 12in
deep. A plug-in board replacement service is
provided so that in the event of failure the
owner merely returns the whole of the ' guilty'
section to the manufacturers, and instructions
are included with the amplifier for converting
it to mono only if one board fails as well as for
tracing faults in the boards.
Manufacturer: ARD Audio Research & Development Ltd., P.O. Box 73, Hounslow, Middlesex.

UTILISING a coaxial tweeter assembly and
specially contoured chamber claimed to
extend the response to 20 Hz-20 kHz (no limits
quoted), Eagle's new SE28 headphones are
supplied as 8ohm units and cost £ 10 10s.
Manufacturer: Eagle Products Ltd., 32a Coptic
Street London W.C.1

OUR DICTIONARY

AN

ULTRACLENE AEROSOL

spray designed for cleaning complex electrical or mechanical assemblies without dismantling them is available under the
name Ultraclene. The powerful aerosol jet is
claimed to remove most soilage, is safe for
plastics of all kinds including many of those
used for insulation material in electrical
assemblies, and leaves no deposit.
Manufacturer: Automation Facilities Ltd.,
Oxford Ave., Slough, Buckinghamshire.
AN AEROSOL
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Following the introduction of their TPA50
and TPA100 amplifiers (New Products,
January issue) HH Electronic announce a
25W version the TPA25. Like the other
amplifiers this is a high-quality unit designed
for industrial or audio applications, among its
more important features are unconditional
load stability and complete automatic shortcircuit protection. Supplied complete with its
own power supply, single channel versions of
the amplifier will retail, at £43 in bench
standing versions.
With respect to the items mentioned in our
January issue, HH Electronic have pointed
out that the prices quoted are incorrect, and
should be £65 for the TPA50 and £99 for the
TPA100 including the power supply in both
cases.
Preamplifier modules suitable for all the
amplifiers will be introduced in due course.
Manufacturer: HH Electronic, 147 High
Street, Harston, Cambridge.
headphone jack output from loudspeaker
terminal inputs. A multi-way selector switch
on the unit selects the headphone or loudspeaker system required, and the unit, intended

PHONES ATTACHMENT

enable the user of aconventional
power amplifier without a headphone attachment Geoffery Goodwin Hi-Frs new headphone control unit provides a conventional
DESIGNED TO

to be free standing in its compact hardwood
case, costs £3 15s.
Manufacturer: Geoffery Goodwin HiFi Ltd.,
137 Hale Road, London N.W.7.

HI-FI MAINTENANCE
Finally, fig. 5 depicts several suppressor
circuits for domestic equipment; (i) at (a)
shows how the oscillatory interference currents
are shorted by a parallel-connected capacitor
across an electric motor, for instance, thereby
preventing the currents from entering the mains
supply; ( ii) shows how such currents are
actually blocked from the mains system by
VHF chokes, valued about 6µH and detailed
in Part 7in connection with the suppression of
radio breakthrough; (b) shows a fully suppressed electric motor, using delta-connected
capacitors to Cl and C2 and aparallel capacitor
at C3; and (c) shows afully-suppressed fluorescent light fitting. In all cases special mains343

rated and adequately insulated components
must be employed and attention should always
be focused on safety. If there is any doubt at
all about the best way of tackling asuppression
problem, it is better to seek skilled assistance
rather than risk running equipment which could
be lethal, especially to children. In all systems
which cannot be bonded to an efficient earth
point—such as portable appliances—capacitors
connected from either mains lead ( live or
neutral) to the metal frame or earth lead of
the appliance must never exceed 0.005 µF
since alarger value could pass alethal dose of
mains current should something go haywire
with the earthing.

AKG
smooth
microphones
with
SillOOt
performance

S- mermtorlien

SPEAKER SYSTEMS

These superb speaker systems make available even
higher standards of performance in sound reproduction and uphold the high reputation gained by Whiteley
Stentorian speakers throughout the world.
Attractively designed and soundly constructed, they
are available in either Teak or Rosewood finish.

LC93
A 19" x 12+" x8+" completely enclosed acoustically loaded cabinet
housing a9" graded melamine paper
cone with siliconized cambric suspension giving a frequency response of
60 Hz to 20 kHz. Prices: Teak finish
U5/8/8 (
inc. p.t.), Rosewood finish
E16/12/7 (
inc. p.t.).

AKG offers you a range of microphones that look
good, sound better, and give unrivalled performance
at an economic price. Choose from:

AKG D-200
Dynamic two-way
cardioid microphone
with smooth frequency
response superbly
suited to fidelity recordings. Very strong and
rugged metal construction complete with
quick release pivot
stand adaptor.

LC94
A 294" x234," x6¡-" acoustic Labyrinth enclosure fitted with acous- ,
tic resistance in the pipe, using the
same highly efficient 9" speaker
unit used in the LC93. Frequency
response 45 Hz to 20 kHz. Prices:
Teak finish £23/15/1 (
inc. p.t.),
Rosewood finish a5/6/l (
inc. p.t.).

LC95

AKG D-202

AKG D- 9D

High- quality, dynamic.
Two-way cardioid
design — separate highand low-frequency
systems in a single
housing for powerful
directional performance
and level frequency
response. Minimum
feedback. With unique
housing design.

Dynamic omnidirectional microphone to
give sensitivity and
style at extremely low
cost. Level response over
wide frequency range.
Elegant styling— robust
construction with metal
grill and plastic body
complete with attractive table stand.

The LC95 loudspeaker system is an
acoustically loaded Bass Reflex
cabinet, measuring 31+" x20r x
13f fitted with two loudspeakers
and acrossover network. The bass
loudspeaker being used is anewly
developed 12" unit having a melamine treated paper cone with a
cambric surround. The middle and
high frequency unit is a new 8"
loudspeaker having a melamine
treated paper ribbed cone and
surround.
Prices: Teak finish E43/I /7
Rosewood finish f44/17/1 I
Send for full Technical Specifications.

Find out more about AKG mikes from

WHITELEY ELECTRICAL

e)
ll

Politechna ( London) Ltd. 182-184 Campden Hill Road.
I.ondon.W.8. 21 HrTelephone: 01-727 0711 Telex: 23894

AIN, microphones

B

344

RA
AN
DS
I
2E
L
C
D! NO
P
T
A
TN
sIf.
E
N
I
G" TL
A
DN
D•
PA
Tel:

Mansfield 24762
London Office: 109 Kingsway, W.C.2.
Tel: HOLborn 3074

equipment reviews
MANUFACTURER'S SPECIFICATION.
Integrated solid-state amplifier using Class-A
operation and offering unconditional stability.
Power output: 10 W into 6ohms. Harmonic
distortion: At 1kHz— less than 0.25% at 7.5 W,
less than ow% at 1W. Power and frequency
response: 20 Hz-20 kHz ± 1dB. Tape output:
200 mV.
Input facilities: Radio, Tape and
Auxiliary (200 mV at 250 K). Magnetic pickup
(3.5 mV at 70 K). Ceramic pickup (50 mV at 1M
shunted by 400 pF). Overload performance:
20 dB on disc inputs. Signal-to-noise ratio:
(All with 30 phon weighting) 80 dB ref. 200 mV on
high level inputs, 70 dB ref. 3.5 mV on magnetic
pickup input and 65 dB ref. 50 mV on ceramic
pickup input. Filters: High-pass, built-in on disc
Input facility, turnover 45 Hz slope 12 dB/octave.
Low-pass, select by push button, turnover 7kHz
slope 12 dB/octave. Controls: Bass (± 16 dB at
40 Hz), Treble (± 12 dB at 10 kHz), Balance ( introduces 6dB variation for 180 rotation, complete
fading at extreme positions), Volume ( combined
with on/off switch. Channel balance maintained
within 2dB to 50 dB below maximum). Power
requirements: 60W.
Dimensions: 154 x5x
9in. Weight: 2410. Cabinet: (optional) teak.
Price: £49, case £3 extra. Guarantee: 5 years.
Manufacturer: Richard Allan Ltd., Bradford
Road, Gomersal, Cleckheaton, Yorkshire.

RICHARD ALLAN A2I
STEREO

the controversy over the so-called
W ITH
'transistor' sound still unresolved for

CLASS A' AMPLIFIER

rather subjective language used in its favour,
is very misleading and I might venture to
many hi-fi enthusiasts, the introduction of a suggest, represents a most unsophisticated
new amplifier purporting to eliminate the major
solution to the whole question. Recent work
cause of this performance defect is of more than
in the field of linear amplifier circuitry has
passing interest, especially since it arises out
produced some quite excellent commercial
of the investigations of James Sugden into this
designs which are quite free from this defect
problem, which have been discussed at length in
without abandoning the desirable efficiency of
this magazine. For his reason, Iwill not dwell
class B, while the increasing availability of
too long upon some of the theories that have
complementary pairs of power transistors
been propounded, since the regular reader of
promises to lay the ghost of crossover distortion
HiFi News is able to refer back to the relevant
once and for all, without resorting to compliissues for all the necessary information on the
cated circuitry.
subject. Suffice it to say, that a number of
Having made my position perfectly clear on
workers in the field of audio amplifier design
this, we can now turn to the amplifier which is
are of the opinion that the chief offender is
the subject of my appraisal. The Model A2I is
minute amounts of crossover distortion arising
a fully integrated design in keeping with the
from the almost universal use of class Bworking
popular trend. All the usual functions are
in the output stages of contemporary transistor
provided including inputs for DISC, RADIO and
amplifier circuits—a view, Imight add, that I TAPE, plus an auxiliary socket for any additional
support to some extent. Further, there is a programme source the user may have. A feed
school of thought that suggests that the only
for a tape-recorder is available, although it
real cure is the adoption of pure class A workshould be mentioned in passing that the source
ing, and this amplifier is the outcome of that
Z at this point may not be low, since there is
point of view. There is no doubt, either, that a no isolating buffer stage from the high-level
well-designed class A amplifier can completely
inputs, so care must be taken when connecting a
eliminate crossover distortion and when comtape recorder with lower than usual input Z.
pared directly with any other amplifier that has
Dependent upon the source Z of the radio or
even minute amounts of this objectionable form
auxiliary feed, the loading of the tape recorder
of distortion, the difference is obvious to the
may have undesirable effects. On DISC, an
trained ear.
efficient rumble filter is permanently built-in,
However, having said that, it is only fitting
whilst asteep eut lowpass filter is switchable in
that I should make my own attitude quite
or out on all inputs; this has a turnover at
clear on this. Reviewers are, by tradition,
7kHz. The customary tone controls have a
supposed to be completely objective during
good range with aturnover point of 500 Hz—
somewhat lower than on most other commercial
the evaluation process of aproduct, and as far
as it is humanly possible, Ihave always attempdesigns, which tend to be between 800 Hz and
ted to be so. But to be completely above per1kHz. The A21 will match speakers with a
sonal attitudes is asking the reviewer to be a nominal Z of 6ohms and upwards, although
saint—and it is in the current promotion of
the maximum power available falls with inclass A working that I find myself out of
creasing speaker impedance.
sympathy, even mildly irritated. To me,
The preamplifier part of the circuit follows
crossover distortion like other measurable
already well established techniques, in that a
aberrations in the performance of an amplifier
direct coupled pair of low noise transistors is
is a straightforward design problem, and the
used at the input stage, with equalisation for
suggestion that class A working per se is the
the RIAA/CCIR fine groove disc replay curve
ultimate answer, together with some of the
arranged by virtue of RC networks in an
345
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overall feedback loop; the rumble filter is also
included in this network. Equalisation is very
accurate down to 40 Hz, and thereafter the
rumble filter starts to take effect and the
response is attenuated to a maximum of
12 dB/octave. For ceramic pickups the input
stage becomes an unequalised low level amplifier, and equalisation for the replay curve is
delegated to the pickup cartridge looking into
ahigh Z ( modified with the assistance of some
additional passive RC networks across the
input). The RADIO, TAPE and AUX inputs
bypass this stage and work directly into the
volume control; as aconsequence, the input Z
is, to all intents and purposes, somewhat less
than the value of the control at most settings.
At maximum, it falls to about 130 K and at
near minimum settings, it rises to a little over
220 K, and this is only one of the very few
occasions where the amplifier failed to meet the
specification and it is a relatively minor point,
possibly because the designer overlooked the
shunting effect of the base bias network at
high settings of the volume control. The remaining two transistors in the preamplifier
section form part of a Baxandall type tone
control configuration, the switched elements of
the steep-cut, low-pass filter also being included
in the feedback network.
The power section deviates somewhat from
the norm, as one might expect, since allowance
has to be made for the operating conditions of
class A. A single common-emitter stage provides for all the forward gain, and is capacitively
coupled to a common collector driver for the
series push-pull output stage. This consists
of an upper and lower pair of transistors, each
a small driver and power transistor connected
as aso-called Darlington pair. Since the output
stage is operating in a (comparatively) linear
mode, direct phase inversion is possible,
though in a class B design this configuration
would be out of the question. Signal from the
driver stage is fed in to the lower pair, while
an out-of-phase signal, derived at the collector
of the emitter follower, is fed to the upper pair.
Due to inherent It10% degenerative feedback,
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See and hear the best and latest in Hi -Fi

Sands Hunter
45, HARE STREET,WOOLWICH, S.E18
01-854 1955
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ESTABLISHED 40 YEARS ( 1925)

equipment at our Luton showrooms and
demonstration room.
Send for information on your requirements

189/191 Dunstable Road. Luton
Telephone: LUTON 28201

the whole of the phase-splitter is self-balancing
to a high degree and variation in individual
transistor parameters assumes less importance
to the manufacturer. Iseem to recall asimilar
design technique being developed by Philips
during the valve era. Anyway, it is very interesting, and acommendable design feature.
The power supply follows orthodox lines and
is unregulated, but due allowance has to be
made for the very high quiescent current of a
class A output stage. Generous heatsinks are
provided for all the four output transistors at
the rear of the amplifier and, as one might
expect with a standing current of nearly 2A
for the power amplifiers and a total measured
dissipation for the entire amplifier of over 70 W,
the mains transformer, heatsinks, and power
rectifiers all eventually assume a high working
temperature; almost as hot, in fact, as a
valve amplifier of comparable rating. So, good
ventilation is absolutely essential with the
A21, and, as is to be expected—indeed, as is
essential—silicon transistors are used throughout with planars in all but the output stage,
which are of the diffused junction type.
The construction is good and solid, with an
uncluttered
interior and accessibility for
servicing would seem to be excellent. On the
thorny question of styling, well, it is obvious
from the reactions of one British manufacturer
to some earlier comments that my opinions on
this aspect of a product are not regarded as
part of my mandate. Is it peculiarly British,
that any sign of aesthetic susceptibility or
expression of opinion on this subject by someone with a predominantly engineering background, is regarded as having little or no
validity? Iwill play safe by saying that in my
personal opinion, the styling of the A21 more
or less reflects our curious attitude to the
aesthetic aspects of domestic audio equipment
in this country. Iget very depressed about it
sometimes . . . so on to performance.
As Iremarked earlier, with minor exceptions
and certainly nothing of great importance, the
specification is met very well. The operation
of the tone controls is very satisfactory with
negligible interraction between the bass and
treble slopes.
The nominally flat position
really is flat with both controls set at 12 o'clock
and the square wave oscillograms were taken
at this setting. And it is with respect to the
square-wave tests that the A21 demonstrated a
greater than usual tolerance to reactive components in the load. Quite large values of
capacitance across the dummy resistive load
produced no discernable effect whatsoever.
The characteristic shape one expects to measure
across asimulated ELS load is quite acceptable,
especially as the customary 1or 2ohm resistor
in series has been omitted in this instance.
However, it should be emphasised that the
output power rating is just not enough for
driving currently available full-range ELSs
because of their relatively low efficiency. The
low-pass filter is adequate and meets the
minimum requirement of a 12 dB/octave
slope.
Now, the debit side. Ifeel the sensitivity of
the DISC input is not really high enough, and
tests Imade with one of the low output magnetics, an ADC 10E Mk. II, usually required
a volume setting around the 3 o'clock mark
—this was for speakers of moderate efficiency
and 15 ohm impedance and a recording of
average modulation level. The volume control

RICHARD ALLAN

A21

SQUARE- WAVE PERFORMANCE

1 kHz Into 15 SI load

10 kHz into 150 load

1 kHz Into ELS load

10 kHz into ELS load
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Visit our showrooms and demonstration
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BUCKLANDS OF DERBY
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.nto matching cabinets. All finishes available.
Free Hi -Fi brochure and price list sent on request to
residents within 30- mile radius of Sale.

CHESTER

Est. 40 years

TAPE RECORDER AND HI-FI
SPECIALISTS
Agents for: Ferrograph, Philips, Grundig,
Brenell, Hacker, Armstrong, Chapman,
Leak, Quad, Decca, Goodmans, B&

All leading makes
PAUL'S ROW
HIGH WYCOMBE

HI-FI STEREO

phone
25691

LLOYD 8g WYLIE
42 BRIDGE ST., CHESTER

Tel: 26704

HI-FI IN PLYMOUTH

ALBERT E. FORD LTD.
84 CORNWALL ST.

Tel: 63319
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DUAL-LEAK-GRUNDIG-TELEFUNKEN

had to be so far advanced, in fact, on low
level-cut discs that the inherent noise of the
input stage became slightly obtrusive. In
addition, the measured overload factor is
barely adequate and since the waveshape at the
overload point is assymetrical, Ifeel justified
in suggesting that the basic design parameters
of the input stage might be worth re-examining.
Again, Imust raise an eyebrow at the maximum
power available for a 15 ohm load since, whilst
testing with speakers of moderate efficiency,
there was evidence of clipping on peaks when
listening at a comfortable volume level. Still,
I readily accept that the term ' comfortable
listening level' is a highly subjective one and
anyway, if the user keeps to 8ohm loudspeakers, then for all normal domestic usage no
problems of this sort should arise. One final
comment—the measured crosstalk is rather
above average, and without apparent reason.
How does it sound? Obviously, my listening
tests were conducted with even greater care
than usual, with repeated reference to idependant arbiters for an alternative opinion and
comparison was made on an A-B basis with two
other amplifiers employing class B output
stages. One was a well-known commercial
product of advanced design (and price) and
the other, a prototype using a fully complementary output stage. Both had negligible
crossover distortion—at least, none detectable
by othodox measuring techniques. I must

MANUFACTURER'S SPECIFICATION.
Complete stereo system with all silicon transistor
amplifier and dual autochanger. Power output:
8W music power per channel.
Frequency
range: 20 Hz-20 kHz.
Tone controls: Bass
(±14 dB at 100 Hz). Treble (± 14 dB at 10 kHz).
Loudspeaker frequency range: 60 Hz-18 kHz.
Power handling capacity: 10 W music and
speech. Impedance: 4ohms. Drive unit: 8in.
dual cone unit. Interconnections: by standard
DIN plugs. Dimensions: 14+ x9x64 in. Weight:
8lb. 13 oz. Price: £115 10s.
Manufacturer: Dual Electronics Ltd., Radnor
House, London Road, London S.W.16.

PERFORMANCE
Power 0/P capacity at 1kHz: (
at 0.5% distortion)
Each channel continuous sinewave, both channels driven
7.5 ohm load ..
15 ohm load ..
The performance was exactly maintained at 40 Hz and 10 kHz
Low-level harmonic distortion: measured at 1W into 7.5 ohms
Power bandwidth: (
halfpower output for constant input)
7.5 ohm load ..
Crosstalk: (
measured via Aux input)
40 Hz ..
1kHz ..
10 kHz ..
Signal-to-noise ratios: (
all unweighted)
Radio, Aux and Tape Inputs
Disc ..

8.5 W
5.4 W
0.05%
.. 6Hz-45 kHz
—43 dB
—38 dB
—32 dB
67 dB
47 dB (o/c)
52 dB ( s/c)

Input sensitivities: for full 0/P at 1kHz with the volume control set to maximum
Radio, Aux and Tape inputs
..
..
..
200 mV
Disc ( magnetic) .. ..
3.5 mV
Disc ( ceramic) .. .. ..
50 mV
Overload characteristic:
Radio, aux and tape inputs
..
..
..
..
.. effectively infinite
Disc
20 dB
All readings apply to both channels—or in case of slight differences to the worst channel

report quite frankly that no real differences
could be detected between any of the amplifiers. The two used for comparison gave a
more strain-free performance at higher than
normal listening levels by virtue of a more
generous power rating—but that was to be
expected. On the other hand, avery expensive
commercial amplifier that had avery small but
measurable degree of crossover distortion could
invariably be detected in comparison with the
A21 at normal listening levels.

To summarise then, if you are looking around
for an integrated amplifier at a sensible price,
the speakers of your choice are 8ohms and the
pickup cartridge you have picked has a relatively high output, then you merely have to
take into account the various other points of
criticism that have been raised. And having so
decided, there is no reason for me to suggest
that you will not find the A21 entirely satisfactory. And it is guaranteed for 5years.
Reginald Williamson

DUAL HS 31

STEREO

RECORD PLAYER

411111111111111.mimear

HE Dual HS 31 at £ 115 10s. is rather more
Texpensive
than some of the complete systems
reviewed recently in these columns, but not
without some justification, for it is beautifully
finished and presented. It represents the first
of the two philosophies of the complete
system to which reference was made in our
survey in the issue of December last, (p. 1450)
in that everything is designed by the makers to
go together, and subsequent attempts at
modification by the user are likely to be unrewarding—apart perhaps from a point
connected with the loudspeakers, to which I
shall refer later. The HS 31 System was
excluded from our December survey on grounds
of price, the top limit there being £ 100, but there
are two other Dual systems, the HS 21 and
HS 32 available at less than this figure, of
different design and employing different playing
units and cartridges. These we have not tested,
though they were mentioned in the December
issue.
As will be seen from the photograph, the
amplifier fits neatly into the plinth bearing the
playing unit, so that there are three separate
pieces only. All connecting sockets are brought
out to the back of the plinth, and Ifeel that an
interesting possible future development would
be the substitution of atuner-amplifier for the

CV 12 amplifier employed in the HS 31, so
making the whole system as complete as a
stereogram, but much easier on space and more
convenient to house, as well as superior in
respect of the actual sound quality produced.
There is at present a matching Dual tuner, an
AM/FM stereo model, available as aseparate
item for those who require this facility together
with amatching Dual stereo tape deck.
The plinth houses an auto-changer, the Dual
1015, which is of better quality than the playing
units in other complete systems which Ihave
tested, apart from the Parmeko System 22,
which is considerably more expensive. Imust
confess that Ican see no reason at all for using
an auto-changer, apart from the purely commercial considerations. These include the facts
that Dual do not manufacture record players
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without the auto-change facility (though I
think it might be agood thing if they did, and
Ihave suggested as much to them) and that the
auto-changer is standard equipment in most
stereograms, and since this system is directed
towards people who might otherwise buy a
one-piece instrument they might expect to find
record playing mechanisms of the same type
incorporated, and be put off if this were not
the case. However, as such mechanisms go,
the 1015 is satisfactory, more refined than most,
and it can be operated as asingle record player.
The playing desk measures 16 x14¡ x8in
high overall, and the system is completed by a
pair of CL9 loudspeakers, small bookshelf
models, some 144 x9x64 in deep. Appearance
and finish leave nothing to be desired. The
amplifier fascia panel and knobs are of light
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ESSEX

PLYMOUTH

STUART and PAUL invite you to see their stock at

UNIQUE RADIO

peter russell's hot record store ltd.
24 market avenue dial OPL2-60255

FULL COMPARATOR DEMONSTRATION
FACILITIES, LEADING HI-FI NAMES
AND ARENA

6 THE FACADE
HIGH ROAD
GOODMAYES
HI-FI AND PUBLIC ADDRESS ENGINEERS
INCORPORATING ESSEX SOUND SERVICES

SEVEN KINGS 8277

Send 2/- for our hi-fi booklet, " Sound Ideas"

FORRESTER'S

NATIONAL RADIO
SUPPLIES LTD.

70-72 HOLDENHURST ROAD
BOURNEMOUTH
HANTS
Largest hi-fi and radio component
store in the south
Tel: 25232

GLAMORGANSHIRE

ESSEX

ELECTRONIC COMPONENTS
AMPLIFIERS—TUNERS— DECKS etc.
HI-FI DEMONSTRATIONS DAILY
335 GREEN LANES, SEVEN KINGS,
ILFORD, ESSEX. TEL: 01-599 1826

WALES

Leading Hi-Fi Specialists

Est. 1930

I. COUGH & CO LTD, CARDIFF
Designers of the "Gough Loudspeaker Cabinet"
Stockists of Quad, Leak, Armstrong, B & 0, Record
Housing, etc.. etc.

* Demonstration rooms available *

148-154 NORTH ROAD

Telephone 28473

FOR ALL YOUR HI-FI
REQUIREMENTS
'-.1
[
.i.1
....
e•.-

Dfollgfflpolley AUDIO
12 BARGATE STREET
SOUTHAMPTON Tel: 28547

Also at
CAMBRIDGE & CHELTENHAM

GLOUC ESTERSH IRE

o

EPPING — ESSEX
CHEW & OSBORNE LTD.
148 HIGH ST. Tel: 4242

Akai - Ampex - Arena - Armstrong - Audio Technic'
B & 0 - Bryan - Celestion - Ferrograph - Fisher
Garrard - Goldring - Goodmans- Hacker - KEF - Leak
Lowther - Philips - Quad - Radford - Revox - Rogers
Shure - Sony - Thorens - Truvox - Wyndsor
Wharfedale
Home and showroom demonstrations
After sales service. H.P. Facilities
Equipment and Records by post

CROISETTE RADIO
LARGE SELECTION OF EQUIPMENT AND
CABINETS ALWAYS ON SHOW AT

The Hi -Fi Room
Free delivery anywhere in Essex
212 LONDON ROAD,
HADLEIGH, ESSEX

Southend
557490

oume
eIleotbm

HERTFORDSHIRE

WATFORD
High Fidelity Centre

at RADIOLUX Ltd.

OF BRISTOL

Tape Recorder and HiFi
Specialists (Demonstration Room)
361-363 GLOUCESTER ROAD,
BRISTOL 7.
Tel. 41181

36 WOODLANDS PARADE, HIGH ST.
WATFORD (
opposite the Pond)
WATFORD 29734, 41029
IF IT'S GOOD — WE STOCK IT!
Demonstrations in our Stereo Theatre. Also home
demonstrations with no obligation.

KENT
KENT

1

FOR ALL YOUR HI-FI
REQUIREMENTS

&leg:Fe& AUDIO

87 WINCHCOMBE STREET
CHELTENHAM
Tel: 53228
Also at
CAMBRIDGE & SOUTHAMPTON

GRAVESEND HI-FI CENTRE
BENNETT

&

BROWN

Est

1925

608 WROTHAM RD., GRAVESEND. 3245 -3060
Visit our Hi -Fi Showroom and Demonstration Room.
All leading makes stocked, including Tandberg, Armstrong, Leak, Quad, B & O. Rogers, Truvox,
Ferrograph,
GKD,
Record
Housing,
Goldring,
Thorens, KEF, Goodmans, Hacker, Grundig, etc.

HAMPSHIRE

For all your Hi Fi Requirements
consult

ROM FORD
SOUND & VISION SERVICES LTD.
78, Brentwood Rd., Romford, Essex
Romford 41644
Hi Fi Specialists — All leading makes stocked
Sales & Service — Cash or Terms

SOUND SUPPLIES
(Loughton) CO. LTD.

AUDIO CITY LTD
117 EAST ST., SOUTHAMPTON
Tel. 28063

Southampton's
High Fidelity Specialists
Appointed Agent for
AKA! • LEAK • QUAD • DUAL
TANDBERG • TANNOY
Exclusive Cabinets

High Fidelity
Specialists

BROADWAY RADIO, 228

BROADWAY

Bexleyheath 4186

Park easy at Hayesford Park for
Hi -Fi, Records and Service

bromley soun
&miltet
- fleceeitics (nib

12, Smart's Lane, Loughton, Essex
TEL: LOU 2715

HI-FI CENTRE
Personal service and demonstrations in comfort.
All leading equipment.

Excellent Service

Specialists in Hi Fi Equipment
FISHER, B & 0, ROGERS, LEAK,
ARMSTRONG, etc.

BEXLEYHEATH * NORTH KENT

JACK HAMILTON
32 Letchworth Drive, Bromley.

Hactotort Elect, ortIcs(Southamptoo) Ltrl
tc,,t1t-tn Pct., .1 St•ttittantrettrt
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alloy, and the woodwork in walnut veneer.
Alternative finishes in rosewood veneer or
satin white enamel are available. The speaker
grille cloth is in brown/grey Tygan or similar
material.
The amplifier will deliver 6W music power
or 4W continuously (per channel) with reasonably low distortion—around 1 %—the usefully
flat frequency range is 20 Hz-20 kHz, and the
usual controls, continuously variable bass,
treble and balance, with combined volume and
mono-stereo switch, selector and separate
mains on/off switches are provided. The
volume control introduces some ' loudness
compensation '—automatic bass boost at low
listening levels—a feature of doubtful value.
Sockets are provided for the connection of a
radio tuner and tape recorder, but the sensitivity
is low (600 mV) and by no means all tuners and
recorders will load the system. The tape
socket also provides an outlet from the amplifier
for recording on tape from radio or records and
the amplifier which uses silicon transistors is
well constructed and cleanly wired.
The 1015 player is an interesting piece of
equipment. Its very similar stable companion
the 1019 was reviewed in September 1966, and
virtually everything which Ralph West said in
that review applies also to the 1015. Idid
not test the automatic changing facility, having
no discs available which I was prepared to
stack, but in the manual mode it proved both
efficient and convenient. The turntable is
heavy—almost 4+ lb—and is delightfully free
from ' wobble' or eccentricity. Switched off
from 33+ r.p.m. it took afull minute to come to
rest, and it revolves quite silently. The motor
is resiliently suspended from the plate, and the
chassis is connected to the motor board by
damped coil springs which provide good insulation from floor vibration. The resonant frequency of the suspended chassis occurs at 4Hz
both laterally and vertically, and the whole
thing seemed so well engineered that we
decided to cheat alittle and connect the player
to speakers with avery extended bass response
to see whether any rumble could be detected.
There was none in evidence, even with the
volume control well up, way beyond comfortable listening level. The controls work very
freely and smoothly, and a fine speed control
allows some 6% variation of the three fixed
speeds. The pickup may be placed on the disc
by hand, using the finger lever, or positioned
where required above the disc and lowered by
means of the damped pickup control which
puts down the cartridge very precisely and
gently. The arm is alow-mass type, of tubular
metal construction, and ball bearing mounted
in both horizontal and vertical planes. Friction
is very low and the main resonance occurs at
8Hz with a cartridge having a compliance of
20 c.u. The arm may be balanced for any
cartridge up to 8 grams in weight, or up to
14 grams with an additional counterweight.
The weights are resiliently coupled to the arm,
and tracking pressure is applied by the adjustment of aspring, using the calibrated control.
Bias compensation is added by a second
calibrated control, according to the table
printed in the very comprehensive instruction
book supplied with the system, and this takes
into account both stylus radius and tracking
pressure. Maximum tracking error with this arm
is of the order of 3° and is virtually zero over
the last Iin. tof recorded surface; the maximum

error could be reduced by a longer arm and
slightly altered geometry, but it is not significant. When the 1015 is used as an integral
part pf the HS 31 System, it arrives with the
tracking weight and bias set for the Shure
M 71 cartridge fitted, and all the user need do
is to check one against the other to make sure
that nothing has been moved in transit and then
make a practical test for good tracking with
his most difficult discs. If all is well, it is
unlikely that these settings will ever need to be
altered unless the cartridge is changed, which
is not to be recommended except in consultation with the makers of the System.
The Shure M 71 is aspecial model which does
not appear in their lists, and is not generally
available. Since this is essentially a review of
the complete system, we did not make detailed
tests and measurements of the cartridge separately, but it is, like all the Shures, a moving
magnet design, and would appear to have the
general characteristics of the M 75 series.
The Type CL9 speakers are each fitted with
atwin cone 8in. unit with afairly stiff suspension
and corrugated paper surround. The boxes
are quite rigidly constructed, and are of the
totally enclosed type; damping is by means
of a thick piece of soft plastic foam which
takes up most of the air space behind the units.
This is not the best or most efficient method of
treatment, in my view, and some alteration to
the damping would not go amiss—as mentioned
later on in this review.
The equipment was set up and tested with a
wide variety of inputs from discs and other
sources and apart from the positioning of
loudspeakers, which, with any system, requires
care and patient experiment to make sure of
getting the best possible results, the setting-up
process is delightfully easy. The loudspeakers
are connected by flex supplied with a nonreversible DIN plug at each end, so that they
cannot be connected out of phase. Once again,
the cables are on the short side and users are
recommended to go through the motions with
the playing desk and instruction book in front
of them before connecting to the mains. Operation will be found perfectly straightforward, and
the well- made Perspex dust cover can be used
either hinged or completely detachable, and it
should not be neglected.
As received, the tracking weight and bias
compensation were set for 2grams. Trial runs
with some difficult discs showed some evidence

of imperfect tracking however, and weight and
bias were therefore adjusted for 2+ gm with
improved results, and no further difficulties
were encountered.
Although not strictly relevent to this system,
Ifeel it must be pointed out that the table of
bias correction shown in the Dual instruction
booklet is in need of revision, since the settings
given for an ellipitcal stylus are based on a
size of 0-2 x0.9 mil which is now never
used, since so large a major axis prevents the
correct ' sit' of the stylus in the groove and
produces considerable distortion. If the settings
given in the Dual table were used with a currently available elliptical point the cartridge
would, in almost every case, be considerably
over- biased. It has been suggested that optimum
bias setting for an elliptical point with radii
of 0.2-0.3 x0.6-0.7 mil is rather less than that
for a 0.0005in radius spherical point, whereas
the settings given in the Dual table are considerably higher—though there is very little
authoritative literature available on this subject.
The quality produced by the HS 31 system is
bright and pleasing, with agood middle register
and some fall away at both ends, particularly
noticeable in the bass. A check with a frequency test disc showed very rapid fall-off
above 10 kHz in the treble and below 80 Hz
in the bass. The plastic foam was removed from
the speakers and the boxes filled lightly with
well teased-out long fibre wool, with somewhat
improved results, especially with the use of a
little bass lift in the amplifier. Under these
conditions, quality both from discs and radio
(via, a high quality external FM tuner unit)
was rather more even and untiring; certainly
much better than that from one-piece reproducers, particularly stereo effect, which was
excellent with the speakers properly placed,
which is easy and convenient because of their
small size.
The makers do not exaggerate the merits of
the HS 31 system—they do not even describe
it as high fidelity. One pays a little more for
it than for some others, and receives in return
a playing unit and cartridge considerably
better than in cheaper systems, and a higher
standard of presentation. Within its intended
limits of application—smaller rooms, restricted
budgets, and quality aspirations not extending
beyond the desire for good stereo effect and
clean, bright sound without boom—it is
certainly recommendable.
B. J. Webb

DYNACO PAT- 4 STEREO PREAMPLIFIER
all Dynaco equipment this amplifier
ASiswith
available in two forms; it may be obtained either as a kit to be wired by the user
or as an amplifier which has been completed
and tested by the manufacturer. If, however,
the user is for some reason unable to complete
the construction statisfactorily he may return
it to Dynaco (or their agents) who will, for a
nominal fee, complete the amplifier and test it.
Each kit is accompanied by a set of adequate
circuit diagrams and instructions which can
only result in success if adhered to rigidly, even
if the project is undertaken by the completely
inexperienced.
The particular unit reviewed here was
supplied in its completed state. The appearance
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of the amplifier is quite pleasing, and can be
used either as afree standing unit or as afitted
unit in aconsole system. The external casing
is finished in matt brown and the control panel
is an anodised gold finish. The rotary knobs
are cast metal with abrass finish, and the push
buttons are brown plastic. As the unit has its
own power supply the power supply switch is
illuminated when the set is switched on; jack
plug facilities for input and output are provided
on the front panel.
The design of the amplifier is ingeniously
simple, thus ensuring ease and accuracy of
wiring. Instead of using a large number of
components, like the Quad 33 for example,
it contains only four transistors per channel.
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Armstrong, Leak, Quad, Fisher,
Rogers, Ampex, Tandberg,
Revox, etc.

AUDIO CENTRE
STOCKPORT
58/62 LOWER HILLGATE

Dealer
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LANCASHIRE

KENT

Your

STO 4872

HARKER & HOWARTH
(music) Ltd. of BOLTON

GOULDEN AND CURRY LTD.

RADIO, TAPE AND DISC EQUIPMENT

For all leading makes of
Hi Fi Equipment

59-61 High Street, Tunbridge Wells

Advisory Service and Satisfaction assured

Goodwin St., Folds Rd., Bolton

COMPREHENSIVE STOCKS OF

Telephone: 30151/2

FULL AFTER SALES SERVICE

also 7 The Arcade.

Tel :

26623/4

EVENING DEMONSTRATIONS ARRANGED —

ELTHAM-ORPINGTON
230 High Street

64 High Street

TEL: 01-850 9548

TEL: MM33101

Audio Specialists
B&O-ROGERS-LEAK-ARENA-etc.

HERMLYN Hi Fi Ltd.
South East London and Kent

V. J. MONK LTD.

LIVERPOOL'S LEADING
SPECIALISTS

Beaver Radio
OF WHITECHAPEL

BLACKPOOL

RO Ya! 9898

Tel. Blackpool 28756

140-141 Plumstead Rd., London, S.E.18

BENFELL

WOO 2369

OF

HiFi specialists since 1946

You choose the equipment and the
cabinets, we do the fitting free of charge.
We are happy to advise.
All leading makes Inc. PARALINES.

HI-FI AUDIO SPECIALISTS
Leading Agent for: Bang and Olufsen,
Leak, etc. Personal Service, Demonstration Room.

THANET AUDIO CENTRE
78 High Street,
Broadstairs,
Kent.

Tel.: Thanet 61587

BLACKPOOL

F. BENFELL LIMITED
17 Cheapside

(
Off Abingdon Street)

SOUTHPORT'S LEADING
STEREO MUSIC CENTRE

Garth Harrison
84 Station Road
AINSDALE
Tel: Southport 79276

109 camden road,
tunbridge wells, kent

416

e

Open: Wednesday and Friday, 6.15 p.m.-8 p.m.
Saturday, 9 a.m.-7 p.m.
Tunbridge Wells 32153.
For personal and uninterrupted attention, we are
available at all other times by appointment. Please
ring Pembury 3260 or ( London) 01-242 3130.

GODLEYS
SHUDEHILL, MANCHESTER 4
Telephone: BLAckfriars 9432
Agents for Ampex, Akai, Ferrograph, Tandberg, Brenell,
B & 0, Vortexion. Trucos. Sony leak, Quad, Armstrong, Clarke & Smith, Lowther, Fisher. Goodmans,
Wharfedale, Garrard, Goldring, Dual, Decca. Record
Housing, Fitrobe, G.K.D., etc.
Any combination of leading amplifiers and speakers
demonstrated without the slightest obligation.

Armstrong, Rogers, ADC, Sony, Fisher, Leak,
Connoisseur, Revox, Lowther, B & 0, Shure,
Decca, Thorens, Ferrograph, STC, Garrard,
SME, Truvox, Celestion, Wharfedale, EMI,
Goodmans, Ampex, Grampian, Pioneer, etc.

A
DEMONSTRATION

Tel:ROOMS
Dartford 2000242688
I

H. D. KIRK

203 St. George's Road

BOLTON

Phone 23093

MANCHESTER
STEREO EQUIPMENT and RECORDS
Tape Recorders

LANCASHIRE HI-FI
The Specialists
Eight Deansgate

MANCHESTER
HiFi Stereo and Tape Recording Equipment
Dual, Arena, Dulci, Truvox, Tandberg, Grundig,
and all leading makes.
Generous Credit Sales Facilities
Home demonstrations arranged
VISIT OUR STUDIO

LLOYD PATON & CO. LTD
RALLI BUILDINGS
STANLEY STREET
Off BRIDGE STREET
SALFORD 3.

TEL: 061-834 0563
After 8 pm 748 7485
427 2584
266 3508

349, High St.,
CHATHAM
Tel:
IMedway

SHOWROOM and COMPARATOR
DEMONSTRATION THEATRE
Sony, 13 & 0, Radford, Armstrong, Tannoy,
Quad, Leak, Pioneer, Arena, Trio, Goodmans,
Rogers, Truvox, KEF, Wharfedale, Hacker,
Tandberg,
Lowther, Celestion, Ferrograph,
Fisher, Akai, Thorens, SME, Shure.
Half day Wednesday

H. PLUMB • SCIN
OICCONSON ST

WIGAN 44442

THE STEREO CENTRE
MOST LEADING MAKES
Special Agents for:- Richard Allan, B & W, Ferrograph,
Tandberg, Revox, Radford, Dynatron, Hacker. Armstrong, Large stock of cabinets.
Comparator Dems - closed Tuesday - Car Park at rear.

WOODS & PORTER Ltd
23 West Hill,
DARTFORD

Specialists in
High Fidelity Sound

WIGAN

TUNBRIDGE WELLS

the sound studio

BOLTON

MINCING LANE / DARVVEN STREET

BLACKBURN TEL: 59595

7 MILES FROM MS- CLOSED THURS
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J. SMITH & SON
184, THE ROCK, BURY.

061-764 1242

MANUFACTURER'S SPECIFICATION.
Solid-state stereo preamplifier designed for use
with any high-quality valve or transistor amplifier
having an input impedance greater than 10 K and
a sensitivity higher than 2V. Frequency reHigh-level inputs 10 Hz-100 kHz ± 0.5 dB.
Low-level inputs: 20 Hz-20 kHz ± 1dB ( Including
any appropriate equalisation). Distortion: Less
than 0.5% at 2V. Signal-to-noise ratio: At
2V output-70 dB below 10 mV on magnetic
pickup, 85 dB below 0.5 V on auxiliary inputs.
Gain: Low-level magnetic pickup 54 dB at 1kHz.
High-level inputs 20 dB. Tone Controls: Bass
±14 dB at 50 Hz. Treble ± 12 dB at 10 kHz. Input imped . Magnetic pickup 47 K, Tape
Head 100 K, Auxiliary 100 K. Output impedances:
To phones and to tape 600 ohms or from source
to tape for high-level inputs. Inputs: Low or high
level magnetic inputs, ceramic pickup, NAB
7# i/s tape and three high-level inputs. Filters:

These four silicon devices are connected as direct
coupled tandem pairs incorporating loop temperature stabilisation.
Whilst topologically
speaking the circuits look very similar they are
in fact quite different, indicating afair amount
of subtlety in design.
Within the first tandem pair the transistors
used are predominantly selected for low noise
and high gain. This pair is also used to provide
the necessary equalisation characteristics for
magnetic pickups etc., while the second pair
furnishes extra gain for the active tone controls
which differ from normal practice in that they
are coaxial but not ganged between channels. I
consider this feature to be advantageous, for it
permits variations to accommodate eccentricities of speaker or listening room but still
facilitates coincident adjustment.
Another
beneficial feature associated with the tone
controls is the assurance of a flat response
when the controls are set in the FLAT position.
To achieve this special potentiometers are
used which open circuit when the wiper is set
in the vertical position. The tone controls are
effectively removed from the circuit in this
condition, an arrangement unique to Dynaco
so far as Iknow.
Though only two devices are used a high
gain and low output impedance are ensured
by using a relatively large voltage on the HT
line and low value final collector load. The
working currents are comparatively high and
this ensures ahigh open- loop gain which makes
it possible to drive 600 n earphones from the
output, without recourse to apower amplifier.
The high voltage rail also ensures a large
dynamic range and low distortion figure.
A high-pass filter circuit is provided which
may be switched in as required. Its characteristic, which Imeasured, is shown. My result
differs from the one published by the manufacturer but does seem to be abetter balance of
the conflicting requirements of a high-pass
filter. The three alternative low-pass filters
are also shown and the characteristics are well
chosen. The circuitry is entirely passive and
due to insertion loss the performance will
deteriorate if the amplifier is used to drive
very low loads. However, the preamplifier is
designed to drive loads as low as 10 K, and as
most power amplifiers possess input resistances
greater than this the problem is not likely to
arise. The amplifier was tested under these
conditions and proved to be quite satisfactory.
A switchable loudness contour facility is
provided which varies with the volume control
setting; its characteristic is shown for avolume

DYNACO STEREO PREAMPLIFIER
TYPE PAT- 4

(77.4

f
1
!

3-position low-pass ( 15, 10, 7kHz) Loudness
switch, High-pass filter and blend controls.
Semiconductors: 8 transistors ( including selected front-end devices) and 2 diodes. Power

DYNACO PAT 4 PREAMPLIFIER

requirement: 120-240 V, 50-60 Hz. Dimensions:
134 x41 x9 in. Weight: 10 lb. Price: £57 15s or
£47 15s. ( kit). Distributor: Howland- West Ltd.,
2 Park End, South Hill Park, London N.W.3.

FILTER CHARACTERISTICS AND LOUDNESS CONTROL
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setting of approximately one eighth full
rotation.
It is arefreshing change to find someone who
is concerned about interfunction breakthrough.
On this amplifier certain high-level inputs are
shorted when not in use, thus removing the
chance of information from one source (not in
use at the time) breaking through to the
function being used. Measurement bears this

1000

2K

5K

10K

2011

point out, and the system is highly satisfactory
in this respect.
moNo/sTeaeo switching facilities are provided
by push button and a separate combination
of the two-way buttons also provides 6dB
of blending of channels intended to reduce
'hole- in-the-middle' effects which occur when
excessive speaker separation is unavoidable.
The behaviour on an interrupted tone test

PERFORMANCE
All tests were performed with the unit connected to a 15 K load on each channel
Input sensitivity: (
for 2V output at 1kHz volume control set to maximum)
Pickup magnetic HI
magnetic LO
ceramic ..
Tuner ..
Tape ..
Tape Head ..
Special ..
Signal-to-noise ratio: (
ref. 2V output)
Pickup magnetic H1 ..
-60
-58
-50
magnetic LO ..
-55

25 mV
4mV
160 mV
200 mV
200 mV
3mV
5mV

dB ( s/c)
dB (10 K)
dB (o/c)
dB (s/c
and 10 K)
-50 dB (o/c)
Tuner
..
- 70 dB (o/c)
Tape Head
- 53 dB (s/c)
-50 dB ( 10 K)
With this input completely open-circuit the unit was unstable, though open circuited
leads did not produce instability. Shorting plugs are provided for this input when it
is not in use.
Overload margins: (
ref. nominal sensitivities quoted above)
24 dB
Pickup magnetic Hi ..
magnetic LO ..
26 dB
ceramic
27 dB
Tape Head ..
21 dB
Tuner and tape inputs
60 dB
Frequency response: (
tone controls set at level) ..
15 Hz-50 kHz + 0, —1 dB
Crosstalk: better than - 46 dB at all frequencies up to 10 kHz in all inputs, with inputs
short circt,ited. Better than - 33 dB on all inputs at all frequencies up to 10 kHz with
inputs open circuited.
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REASONS

4VISITING

OUR SHOWROOM OR RINGING

18 Westfield Street, St. Helens

* Quality products from all parts of the world.
** Top agencies.
*** Accessories unlimited.
**** Before and After Sales Service.

HiFi Consultant
Agents for leading makes of Tape
Recorder, Etc.

DAYTRONICS LTD.
II9a High Street, Teddington,
Middlesex

Equipment Planned and Supplied
Tel: ST. HELENS 26791 or 23105

Tel. 01-977 1324
NORTHAMPTONSHIRE

WAYFARERS RADIO

5643

CAMPKINS

Bang & Olufsen, Ferrograph,

All modern hi-fi equipment in

Hacker, Radford, Sony, etc.

stock

15, LONG CAUSEWAY

tel. 4070
BURTON ARCADE

Tel.:

PETERBOROUGH

SOUTHPORT

LORD ST.

LARGEST LOCAL STOCKISTS
NOTTINGHAMSHIRE

Warrington
Electric
ESTABLISHED 1919

AUDIO UNITS
AND HI-FI
EQUIPMENT
WITH
COMPARATOR
DEMONSTRATIONS

LEAK • WHARF DALE • RADFORD
QUAD•GOODMANS•B&O, ETC.
57159,

BRIDGE ST, WARRINGTON 30444

1,01 GHBOBOL 1:11 .ti ‘ 1. 1)10 CENTRE

THE

e All

leading makes of Amplifiers, Turntables. Loudspeakers. Tape Recorders.
Accessories, etc.
o Home Demonstrations.
e Excellent After Saks Service.

Radio Maintenance (Leicester)Ltd.
\\ uni Eml. Loiprliborough. Telephone

AUDIO

Music lovers

CENTRE

must visit the Midlands' finest
Hi -Fi showroom

See our Comparator System which demonstrates
everything at the flick of aswitch

THE AUDIO CENTRE
(in the PHOTO CENTRE Building)

PELHAM STREET, NOTTINGHAM
54833- Phones- 51247

31101.

LINCOLNSHIRE

Websters
'CENTRES OF SOUND'
*STOCKISTS OF ALL LEADING HI Fi EQUIPMENT
*THE FINEST AFTER SALES SERVICE • BEST OF TERMS
•COMPARATIVE DEMONSTRATIONS
BETHESDA STREET • BURNLEY
TELEPHONE : 22822
LEICESTERSHIRE

audio
sound
for sound advice
38 Waterloo Street Leicester
Telephone 26319
BOWERS ill WILKINS-BRUN-REVOX-SANSUI-LOWTHER

For prompt attention to your
Hl- FI Requirements
Contact

HUGHES
10 WESTGATE, SLEAFORD
TEL: 2602
Leading makes in stock
Listening studio.

AUDIO CONSULTANT
HI-FI SPECIALIST

Telephone: 76919
All your Hi -Fi requirements by Quad, Leak, Armstrong, Bryan, Wharfedale, Goodmans, Thorens,
Goldring-Lenco, Garrard, Celestion, etc. Full
service facilities by our own service staff. Complete range of spares, valves, etc.

MIDDLESEX

THE RECORDERIE
10 Buckingham Parade
Stanmore, Middx.
01-954 2940
Thelma and Alan Hill established The Recorderie
in 1961. The shop is well known for its comprehensive range of CLASSICAL and POPULAR
RECORDS and the extensive range of QUALITY
HI-FI EQUIPMENT which is always on DEMONSTRATION in the HI- F1 SHOWROOM.

Nottingham Tape Recorder Ltd.
BURTON ST.

2 mills. Victoria Station

Specialists in all the best makes of

e

TAPE RECORDERS

•

e

AMPLIFIERS

HI-FI DISC EQUIPMENT

•

e

Telephone: Nottingham 45222

Fully qualified staff offer you friendly
and courteous service in luxurious
surroundings.
We have pleasure in inviting you to our NEW
BRANCH at:

FRANK
BROWN

NOTTINGHAM HI-FI CENTRE
156 Alfreton Road, Nottingham

3 ROWLAND PLACE, GREEN LANE
NORTHWOOD, Middx.
(opp. Northwood Met. Underground Station)
Phone: Northwood 24882
Both shops are open TUESDAY-SATURDAY
9 a.m.-6 p.m.
EVERY RECORD AND PIECE OF HI-FI EQUIPMENT ' RECORDERIE' CHECKED AND
GUARANTEED

29 Lychgate Lane, Burbage, Leics. Tel. Burbage 423
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Mansfield

Tel: 26315

SYD. BOOR QUEEN sr.

Comparator Demonstrations of all
Leading Makes
Home Demonstrations — Day or
Evenings by Appointment
Service Always

was satisfactory. The amplifier was very good
from abackground noise point of view, though
this is not reflected in the figures quoted in the
test information because the output reference
level is so high. However the number of power
amplifiers which require an output of 2V (ums)
to provide their rated full power output are
few and far between. Most are considerably
more sensitive than this and though the figures
presented—which are very reasonable as they
stand—should be upgraded somewhat to take
account of this. For instance 0-5 V (um) is a
typical requirement and this would add a
further 12 dB to the signal-to-noise figure. It is
therefore one of the quietest amplifiers Ihave
tested. The crosstalk figures are good, even
at 10 kHz and the overload factors adequate;
the best balance was obtained with asetting of
11-12 o'clock.
My only point of concern arises in connection
with the equalisation provided for high output
magnetic pickups. On the high sensitivity
socket Ifound the equalisation accurate, even
to the extent of the 50 Hz roll-off point
(3180 µS) which is often forgotten in amplifiers,
but on the low sensitivity input there was a
very considerable loss of bass lift below 100 Hz
as shown. This would give rise to a loss of
bass output which could only be partially
compensated for by adding bass lift. Both
channels appeared to be the same in this respect
though whether or not my sample was
typical of production is difficult to say as
the causes of such deviations are not readily
established—particularly when the alternative
function is perfectly satisfactory. The only
difference between the two inputs lies in the
fact that the low sensitivity cartridge input
drives the equalisation circuit through a
potential divider whereas the high sensitivity
input drives it direct. The arrangement may
cause a slight loss of feedback which could
possibly account for the difference especially as
the ceramic characteristic also displays asimilar
falling response and it is driven via an impedance which rises with falling frequency.
The TAPE-HEAD input gives the prescribed
characteristic over its entire frequency range
and this is also directly coupled to the first
tandem pair without attenuation networks.
This tends to confirm the suggestion that droop
in the response is something to do with loss
of feedback for the ceremic and the second
magnetic input. The low sensitivity input with
a maximum input before distortion of just
over 80 mV can accommodate most of the high
quality magnetic cartridges however, so this
limitation is not aserious problem.
A good blance between point to point wiring
and printed circuit board use has been struck
with this amplifier. This factor, and the space
available inside the case, enables the home
constructor to wire up this amplifier with the
minimum chance of error. It would seem to me
that, with the exception of the reservation
made above, this preamplifier is very good and
flexible. It incorporates several unusual but
purely beneficial distinctive features, and is one
of the few preamplifiers with separate tonecontrols and a built-in power supply on the
British market. The kit version is easy to build,
and the unit has sufficient output to drive most
of the designs produced over the past few
years whether commercial or for home contruction.
Norman Hulley
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STAX SR3 STEREO HEADSET
MANUFACTURERS' SPECIFICATIONS.
STAX SR3. Lightweight electrostatic headset
supplied with power/matching unit. Frequency
range: 30 Hz-25 kHz. Capacitance ( per unit):
120 pF Including cord. Maximum sound level:
115 dB. Weight: 320 gm. Style: stainless stee
with fully adjustable headband and replaceable
soft leather ear cushions. Power unit: suits any
amplifier of more than 5W outputs at 4-16 ohms;
operates from mains supply; outputs for two headsets; switch for LS/headphone selection. Price:
£27 10s. (complete system). Distributor: Duode
Ltd., Westfield Mills, Broad Lane, Bromley,
Leeds 13.

THIS headset is a development of the Stax
SR2 reviewed in the November 1968 issue
of HFN by Rex Baldock, and although there
are detailed differences between the SR2 and
the SR3, many of the remarks made in that
review (which is reprinted in the 1969 Audio
Annual) apply to the latest versions. In
particular, the notes on the reviewer's general
reactions to headphone listening are of interest, for this is an essentially ' personal'
phenomenon which must be experienced by
any one individual before he can say whether he
355

finds it acceptable for serious prolonged listening
Headphones are, of course, used extensively
for jobs such as monitoring tape recordings in
noisy surroundings, passing instructions to
technicians in remote studios etc, and for all
of these applications there are various important factors that have to be considered. Thus
for monitoring, or listening in noisy surroundings, it is important that the headphones should
effectively exclude external noise, be comfortable and, preferably, sufficiently sensitive to be
operated from low-level signal sources. For
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OXFORDSHIRE

IIIGII FIDELITY SOUND EQUIPMENT
116 BIRCHES HEAD ROAD,
HANLEY, STOKE-ON-TRENT

SIX

SOUTH

PARADE

OXFORD

Telephone

55360

HENLEY-ON-THAMES AND READING DISTRICT

G. O. MOORHEN
HIGH FIDELITY SPECIALIST
190 READING ROAD, HENLEY.
Appointed Agent for

Tel. 4163

Tandberg - Fisher - Revox - Radford
Bang & Olufsen - Sony

TELEPHONE

Stereo and Mono by all leading manufacturers

SALOP STREET, WOLVERHAMPTON
dealers under the direction of

A minimum of 30 of the finest
Grams always in stock.
SALES—SERVICE DEPOT for:
Ampex, B. & G., Brenell, Ferrograph,
Grundig, Sony, Truvox, Philips, Leak,
Quad, etc.

installations to order

KINGSTON UPON THAMES
For ARMSTRONG • LEAK • QUAD • GOODMANS
WHARFEDALE •
GARRARD

ROGERS •

Cabinets by
RECORD
FURNITURE

FERROGRAPH

HOUSING •

DESIGN

48-50 Surbiton Road,
Kingston upon Thames

KIN 5549

WEYBRIDGE AUDIO
32 BAKER STREET, WEYBRIDGE
Phone: 44065

Mr. S. Bowdler, Grad., I.T.E.R.

Armstrong, Ferrograph, Leak, Quad,
Rogers, Goodman, K.E.F., Wharfedale etc.
Cabinets and complete

H.P. terms

MILL WARDS
Specialist
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Dealer

SURREY

STOKE-ON-TRENT, STAFFS.

HORNS

Your

Hi Fi and Colour TV Specialists, Agents
for Bang & Olufsen, and all other leading
makes.

SUSSEX

14)-C-SI
/CAYUCYCLS

for the

Tom Reekle
high fidelity specialist

Hi Fi Equipment

.ad

I.
of your choice
Oxford 47783

46 George Street

TOM REEKIE

10 BRIDGE STREET

SURREY

SHREWSBURY'S
NEW SOUND CENTRE
Ferrograph-Leak-Akai-Rogers-Goodmans etc

Reigate & District

OPEN ALL DAY
TUESDAY to SATURDAY

Hi Fi Ltd.
13, WYLE COP.
(facing the famous Lion Hotel)

Tel. 55166

ROWERS 0 WILKINS)

STAFFORD

Tel. 51234

SHROPSHIRE

HEAR THEM IN OUR DEMONSTRATION STUDIO

in

4.

• STOCKING •

Radford, Quad, Rogers, Armstrong, Leak,
Connoisseur, Decca, Shure, Revox, Sony,
Ortofon, Ferrograph, Tandberg, Truvox,
SME, B & 0 and 24 Speakers on fully
comparative demonstration.

./
All leading Hi -Fi equipment stocked.
Demonstration showroom above the camera
shop at Alan Laurenson & Co.,
9, Bell Street, Reigate.
Ring Reigate 46494 for a home demonstration

ALL IN ONE OF THE FINEST
DEMONSTRATION LOUNGES
IN THE COUNTRY

•

SOMERSET

GRAYS
MAIN

CAMERA
SHOP
2986

AKAI

TAUNTON
DEALERS

Somerset & Dorset
Also Husbands of Bristol 24068

FARNHAM

SURREY

* Stockists of all good Hi -Fi apparatus.
* Comparative demonstrations.
* We offer a real after sales service.
* Easiest of terms.
* No parking problems.

Lloyd & Keyworth Ltd.
THE RECORD SHOP
26-27 DOWNING STREET, FARNHAM
SURREY
Telephone: Farnham 5534
SURREY AND HAMPSHIRE'S HI- Fl SPECIALISTS

I, BECKET BUILDINGS
LITTLEHAMPTON ROAD

WORTHING 5142

STAFFORDSHIRE

STOKE-ON-TRENT

BRADB'URY'S
(CAMERAS) LTD.

Appointed Agents for
TANDBERG, REVOX
SONY, B&O, AMPEX

Tel: 47125

All leading makes of
'Hi Fi' supplied
20-22 Lonsdale St.
STOKE-ON-TRENT

MERROW SOUND [TD.

CENTRAL RADIO

Specialists in Hi -Fi & Tape Recording
Fully equipped for comparative demonstrations.
Leading Agents for:
BANG & OLUFSEN
Open 9.00 a.m. to 5.30 p.m. daily incl. Sats.
Early closing Wed. 1p.m.
EASY PARKING
229 Epsom Road, Merrow, Guildford.

Our stocks include equipment by Akai,
Ampex, Armstrong, B. & O., Dual, Ferrograph,
Fisher, Garrard, Goodmans, Grundig, Kef, Leak,
Philips, Quad, Radford, Reslo, Revak, Shure,
S.M.E. Sony, Tandberg, Thorens, Wharfedale,
Design Furniture & Record Housing

Tel: Guildford 64171

GUILDFORD

EASTBOURNE 21989

communication with control staff an acoustically transparent phone may be desirable, for
the wearer may also wish to communicate with
others in the same room when wearing the
phones and, apart from the lack of external
hearing, agood seal tends to make the wearer
unaware of his own voice so that he shouts
instead of talking when conversing during
periods of ' no signal'.
The Stax phones are not designed for any of
these applications.
The diaphragms are
acoustically transparent—more so than any
other phones we have tried—and they require
considerable power for reasonable listening
levels, mostly dissipated in the special matching
unit connected to the mains supply. They are
designed for high-quality headphone stereo,
and in as much as they are intended only for
this application we think they may well be
unique.
The matching unit is contained in a small
metal box which can stand near the amplifier,
and the circuit diagram is given here just for
the sake of completeness. Although much was
made of the inconvenience of such a unit by
Mr. Souther in his article describing the design
of the Koss self-energising headphone (
HFN,
February, 1969), it does at least take away the
problem of making up an adaptoriattenuator
for use with most amplifiers. The Koss ESP
still does not plug into the headphone socket
provided on most equipment, and many of the
amplifiers available here fitted with headphone
sockets ( we have not checked them all) seem to
insert only aseries resistor so that the phones
are driven from a high source impedance.
Headphone specifications seem unconcerned
with the matter of source impedance, but
presumably there is an optimum value and we
doubt if it is 100-200 ohms. All-in-all, then,
the SRD-5 adaptor (as it is called) is rather less
of a nuisance than it may appear; indeed we
are inclined to regard it as something of a
blessing, having had to make up various
adaptors for the headphones we have compared
with the Stax.
The obvious design changes between the SR2
and the SR3 concern the earpads and the insert
grilles. Whereas the SR2 pads were vented and
made of a rubbery material ( rubber?), the
SR3s have sealed pads which are softer and
covered with a leatherish material (leather ?—
so much synthetic stuff about nowadays) and
are an altogether snugger fit. They present a
smaller cavity to the ear and the aperture is
now ellipsoidal, with the major axis disposed
vertically, instead of circular. One of the
reviewers has suggested that the new pads may
be marginly less comfortable due to the restricted heat loss from the ears (the other
offers no comment!), although all-in-all there
is very little difference, by far the greatest
change in comfort being effected by the vastly
improved headband on the SR3. This is of
spring steel, identical to the SR2 in appearance,
but causes the headset to grip the head rather
more firmly and thus to feel more secure. Both
headsets are beautifully finished, incidentally, far
better than any other headphones we have seen.
The insert grille is no longer circular, for a
segment at the back of each earpiece has been
blocked by solid plastic, while the perforation pattern has been modified. What effect
these changes have on performance it is difficult
to say, but the only variable that we could
check—the pads—seems to have very little

effect on the result. Despite the more obvious
attempt at a seal the performance is still not
greatly dependent upon it, and bass is not
appreciably affected, for instance, by the
wearing of glasses, which lift the pads away
from the head. Indeed, Frank Jones is of the
opinion that the low-frequency performance is,
if anything, rather less coloured with the pads
slightly away from the head, although the
difference is very marginal. Certainly headphones are generally very dependent on their
position relative to the ears, and some movingcoil phones tried had a null point at about
8kHz which could be almost entirely removed
by moving the pads slightly.
It is probable that coupling the transducer to
the ear cavity is one reason for the rather
disappointing performance of most headphones,
for small diaphragms, moving small distances,
should theoretically produce better noises than
loudspeakers with their crossovers, breakup
and Doppler effects to spoil things, yet they
rarely do. The Stax phones, however, have
one side of the diaphragm exposed to the air;
the diaphragm is light—a good match to the
air—and it may be that the exceptionally smooth
results from these phones are partly due to the
air load on one side of the diaphragm swamping,
or at least partially compensating, the uneven
load of the ear cavity.
Two fairly concentrated sessions using
these phones with high-quality ancillary equipment leave us in no doubt as to the excellence
of the Stax SR3s. The response is very smooth
with no obtrusive peaks or colorations, and
there is a sense of realness about the sound
that even the best moving-coil headphones fail
to convey. They are comfortable to wear for
extended periods, and the acoustic transparency
of the diaphragms means that one can indulge
in normal conversation when not actually
listening to a signal.
Although there is
some ' spilled' sound when listening to the
phones it is unlikely to offend others in the
same room unless they require complete silence
for one reason or another, and even moving
coils do tend to ' twitter' despite a good seal.
The reverse state of affairs does not apply,
however, for the headphones are not satisfactory for those who wish to listen in surroundings with a high ambient noise level—indeed
even a television set at moderate volume level
is most disturbing unless the programme level
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in the phones is at a continuously high level;
an unusually good seal is imperative here.
Both of us are now entirely convinced of
the superiority of these headphones to anything else we have tried, indeed they are so
much better than some of the very expensive
and highly regarded moving-coils available
that we have little hesitation in saying that they
are probably the best headphones to be had
at present. They are certainly the only phones
tried that we would consider using as aserious
alternative to loudspeakers, and though this
form of listening has certain disadvantages
(notably asound that is in or through the head
rather than in front of it) there is no doubt that
for those who like it—you must try it for
serious listening before deciding—headphone
listening is an excellent way of hearing music.
This is especially so if the volume control is
turned a little way beyond the point for a
'normal listening level', for then one becomes
immersed in the sound, rather like being in the
orchestra (or jazz group or quartet or even the
pop group if you and the phones can take it)—
quite legitimate and perhaps the sort of effect
the purveyors of LOUDNESS, CONTOUR or
PRESENCE controls are after.
Compared with the SR2 the new phones stand
out as being better balanced. In the original
review mention is made of the rather poor or
deficient bass and a slightly overbright treble
that occasioned the need for some filtering.
These remarks no longer apply, for the general
tonal balance is excellent with the level and
extension of the bass register much improved.
The treble is similar to that produced by the
earlier set, but in both cases is very smooth,
there being no discernible ' bumps' in the response to beyond 20 kHz (a frequency one of
the reviewers and ayoung lady 'expert' recruited
for the occasion could both hear quite clearly),
a performance that no moving-coil phone
tried could even begin to emulate.
The low frequency performance extends
smoothly to about 40 Hz, below which doubling sets in; however the effect is not discernible
on music, and organ music and orchestral bass
have asatisfying fullness that the SR2 lacked
As readers will now have gathered, although
we were impressed with the SR2 headphones
we regard the SR3s as considerably better and,
in comparison with the moving-coil phones
available, they are by no means expensive
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G. B. STUDIO,
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For the best in equipment visit

C.H.

Specialist in

HIGH-FIDELITY SOUND EQUIPMENT

Monaural and Stereophonic High Fidelity,
Radio, Tape and Disc equipment.
94 BRISTOL STREET
BIRMINGHAM S
Telephone
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Geoffrey Barnard
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advisory service for
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GRIFFIN RADIO LTD
(the high fidelity

Coventry CV' 3HX

BIRMINGHAM

Your Hi-Fi Dealer

(Chas. H. Young Ltd.)
STYLI, TAPES

SPARES

170, Corporation St, B'ham 4
021-236 1635
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:mention and lteipluil iissite , ee
Open until 8 pin. Friday

NORTH PARADE, BRADFORD Tel: 25894
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Ken Whittle
** * * * Limited
788 Stratford Road •

Sparkhill

BIRMINGHAM 11 • 021-777 5964

HALESOWEN
Tel: 021-550 3210

MARLIgON
c,r-ee9tica
176 Hagley Road,
Halesowen, Worcestershire

Coventry's 100% tape recorder
and hi-fi specialists for service
and sales.
Akai—Ampex—Bang & Olufsen
Ferrograph—Leak—National
Radford—Revox—Sony
Tandberg—Truvox—Wyndsor.

Coventry Tape Recorder Service
33 King William Street, Coventry
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Telephone Coventry 29668

ALCESTER ST., REDDITCH,
WORCS. Tel. 5286

expert advice with pleasure
30 KING CROSS STREET,
HALIFAX Tel: Halifax 66832

J. S. RAMSBOTTOM
& co. Ltd.
We have the largest stock
of hi-fi equipment in the
North of England

YORKSHIRE

NORMAN

H.

FIELDS

FIELD

ELECTRONICS

266 Broad Street, Birmingham, I
021-643 2680

Most leading makes of High Fidelity
Equipment and Tape Recorders.
Part Exchanges Welcomed.
Also ot

68 Hurst Street, Birmingham, 5
021-622 3619

THE MUSIC CENTRE
Open weekdays 9-6.
Thursdays 9-12.30
Fridays 9-8. ( October to March.)
Comparator Demonstrations
Large Selection of Leading Makes

52,

Hallgate, Doncaster
Tel: 3160 & 3161
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Lectures monthly by the
leading makers at our
Demonstration Theatre.
Tickets and details on
application
CONEY LANE,
KEIGHLEY

Tel: 5444-8
Est. over 45 years

TECHNICAL TERMS
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Specialised words and abbreviations
used in this issue but not included in
the first edition of Audio Talk, our
technical terms booklet. Copies of
Audio Talk are available by post at
2s. 6d each from Link House
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Bipolar Applies to semi-conductor device
employing both nand ptype current carriers.
Also, generally any device with two electrical
or magnetic poles.
Drain End electrode in an F.E.T. approximately equivalent to collector in ordinary
transistor or anode in avalve.
Gate Generally, a circuit which permits
signal or current flow only when certain
electrical conditions are fulfilled. Also,
name applied to electrode in an F.E.T.
approximately equivalent to base in ordinary
transistor or grid in atriode valve.
Mosfet Metal oxide semi-conductor fieldeffect transistor.
Neutralisation Process of counteracting effects
of unwanted positive feedback (within a
valve or transistor) by applying an equal but
anti-phase feedback signal via suitable
circuit components.
R.B.R. Rebroadcast reception.
Source End electrode in an F.E.T. approximately equivalent to emitter in ordinary
transistor or cathode in a valve. Also used
generally in reference to signal sources.
Source-follower F.E.T. circuit approximately
equivalent to valve cathode-follower.
Unipolar Applies to semi-conductor device
employing only one type of current carrier
(i.e. it or p).

STAX HEADSET REVIEW
Small criticisms include the observation that
the leads are too short—and in this case they
are not easily extended—although there is no
reason why the control box should not be
mounted remotely from the amplifier and near
the sitting position of the user. An observation
rather than a criticism: plugging two sets of
phones into the box produces asmall HF loss,
though to be fair the effect was no more marked
than switching the Quad filter from ' level' to
'cancel '—about 1dB at 20 kHz, and unnoticeable on wide range loudspeaker systems.
The phones appear robust, and though they
overload rather more easily than other types
on really loud bass drums, etc, it is unlikely
that most people would ever be inconvenienced
by this. Far more disconcerting is the clicking
sound caused by the diaphragms hitting the
fixed plates when the phones are placed on the
head—however no harm seems to be done by
this and as the polarising voltage is low the
units should prove reliable.
The electrostatic principle is ideally suited
to the reproduction of sound, and it is perhaps
less difficult to realise its qualities with headphones than with any other form of ' loudspeaker'. These headphones are probably
better than any others at present available—
certainly better than any we have tried—and
represent agenuine (and cheap!) alternative to
areally good speaker system provided that the
limitations of the headphone medium are
acceptable.
Rex Baldock and Frank Jones

SCOTLAND

SHEFFIELD

GLASGOW

SOUND CENTRE
101 ECCLESALL ROAD

Your Hi-Fi Dealer

551 SAUCHIEHALL ST.

SANSUI — TRIO — SANYO — SCOTT

AUDIO & ELECTRONIC CONSULTANTS

— REVOX — PIONEER — RADFORD

B & 0

The best in High Fidelity Equipment
Cabinet Manufacturers and Designers

All leading

makes supplied. Terms available.

Tel : 041-221 3562

M & MELECTRONICS LTD.

Tel. 23365

Sole Agents for: FISHER — TEAC —

— AKAI — NATIONAL.

[ continued]

SATISFACTION GUARANTEED - CREDIT FACILITIES

SONY

Herat-ding Studios

Demonstrations featuring: SCOTT, SAN -

County Recording Service

SUI TUNER AMPLIFIERS, TEAC STEREO

•

TAPE RECORDERS, B 8i 0 STEREO
TURNTABLES, COMPARATOR.

TAPE TO DISC

11.

•

MASTER DISCS AND PRESSINGS
PROFESSIONAL SERVICE
SUPPLIERS OF CUTTING jAPPWRÉS

Personal attention by Mr. R. G. BISHOP

APRS MEMBERS

•
•
•
•

LONDON ROAD, BINFIELD, BRACKNELL,
BERKS.

SCOTLAND

EDINBURGH'S
HI-FI Hi Fi Corner
SPECIALIST
Amplifiers, F.M.
Tuners, P/Ups,
Speakers, etc.
Demonstrations and
Advice gladly given.

1Haddington Place,
EDINBURGH
Phone: 031-556 7991
W. G. Graham,
Assoc. I.E.R.E.

Tel. Bracknell 4935

mjb

recording and
transcription service

Mono and Stereo records: latest cutting methods, automatic
varigroove, feedback cutter heads, limiters and equalisers,
techniques hitherto available only to the professional, facilitating high undistorted cutting levels and extended playing
times even from amateur recordings.
Booklet available.

45, HIGH STREET,
BURNHAM, BERKS.
Tel. BURNHAM 61303

GLASGOW
Scotland's

Leading

Tape Recorder,
Specialists

Video

and

Hi-Fi

G. H. STEELE LTD.
Hear true Hi-Fi sound on our 22 speaker comparator
system. 14 HiFi combinations ready for demonstration.
SONY VIDEO CENTRE
Agents for: Armstrong, Leak, Fisher, Rogers, Quad,
B & O. Goldring, Garrard, Thorens, Connoisseur,
Goodmans,
Wharfedale,
Kef,
Celestion,
Decca,
Truvox, Philips, Sony, Arena, Rent's. Tandberg,
Brenell, Ferrograph, Akai, Uher, Grundig.
CREDIT TERMS — PART EXCHANGES
Repairs and Servicing
Tel. Douglas 7124

141 St Georges Road, Glasgow C3

STUDIO SOUND RECORDING STUDIOS
• Recording and Disc Transcription Service.
• Latest high-level cutting techniques.
• Mono and Stereo records.
• Exceptional quality obtained from amateur
recordings.
al Members A.P.R.S.
31-36 Hermitage Rd. • Hitchin • Herts • Tel: Hitch in 4537

Sound advice for Hi -Fi
Kerr are the largest manufacturers and
retailers of quality HiFi products in
Scotland. They know what they're talking
about. Specialists in Public Address and
piped Music systems.

ME=11

JAMES

435,
SAUCHIEHALL ST.,
GLASGOW, C.2.
'Phone
DOU 0988.

& CO. LTD.

EDINBURGH

J. J. MITCHELL
HAYMARKET CORNER
You name it - We stock it
We specialise in part exchange and buy good
equipment for cash

Demonstrations

031-229 6448
359

TAPE
RECORDER
MAKES SURE YOUR HI-FI
KNOWLEDGE IS
COMPLETE
ORDER A
REGULAR COPY FROM
YOUR NEWSAGENT NOW

2/6 MONTHLY
A LINK HOUSE GROUP
PUBLICATION

introduce
their Audio Range to the
British Connoisseur
NATIONAL

A magnificently comprehensive ' REVERSE- A- TRACK' RECORDER
range of tape recorders ... precision
MODEL RO 501S
engineered.. immaculately styled...
A brilliant, new- style tape recorder with the special ' Reverse- a- Track'
fea(ure which enables you to record from left to right and right to left— no
superb in performance. National are
need to change reels—just a
flick of the lever! Mains/Battery
proud of these new models they now
operated, 2 speeds, 5" reels
(max.), VU meter, tape counter,
411
introduce to the discerning British.
automatic recording level: can
be used in horizontal or vertical
positions.

Four New Portables

INI

PRICE : f52.711

CASSETTE MODEL RQ203S

Specially designed for the younger generation, acassette tape
recorder of superb performance. Recording/playback/rewinding/fastforward are all at the touch of one lever. Nothing could be easier.
Lightweight; completely portable;
Mains/Battery operated.

PRICE : £ 35.59

4TRACK 2SPEED SUITCASE RECORDER
MODEL 110.194S

CASSETTE WITH FM/AM RADIO
MODEL RD 231S
This elegant portable is an FM/AM radio of outstanding quality,
integrated with an excellent cassette recorder with which the owner
can record programmes as
they are received. The standard cassettes will of course
also allow the instrument to
be used as a normal tape recorder and player. Complete
with remote- control dynamic
microphone.

PRICE :£ 71.1110

This highly compact portable recorder is particularly suitable for
language studies, singing rehearsals and general high quality, extended
play, monaural recording. The 4
track, five inch reels are controlled
by push buttons; the recorder
offers automatic recording level
control, easy to use sound- withsound
plus
sound- on- sound
switches, 3Ï, and 1-4 i.p.s., all
transistor reliability with automatic power switch from AC to
battery. Plus tape counter, track
indicator, VU meter, and tuck
away microphone. In ahandsome suitcase.

PRICE: £71 12.10

11111111

:our New Major Recorders
WI 4TRACK 3SPEED STEREO RECORDER
MODEL RS 760S

Mr
e
r- i 4TRACK SOLID STATE STEREO
VIM MODEL RS 761S

Dlid state tape recorder of excellent quality. 7" reels sound- on -sourd,
)und with- sound plus automatic shut-off, built-in 6" x 4" speakers
external stereo speaker system optional). A rich and full reproducton.

Housed in beautiful walnut cabinets, the 761S offers 7- 4 track stereo,
3 speecs, automatic shut-off, sound- with- sound, channel controls all
independent, speakers for table or wall mounting,
8 x 8 watts ( music power)

RICE: £ 104.15.9

'CONSOLAIR' DUAL CAPSTAN LUXURY
MI RECORDER MODEL RS 790S
his outstanding instrument leads National's UK range as atruly superb
xample of top flight engineering and quality performance. The
7.onsolaire' has the dual capstan drive system. Automatic reverse on
0th record and playback plus automatic stop. 4 heads, 3 speeds, 4 pole
lotor, sound- on- sound, 4 digit counter, twin precision VU meters,
ause control ( lockable), 7" reels, solid state, 10 x 10 watts ( music
ower), built. in 7" x5" speaker plus twin stereo separates ( optional).

'RICE: £ 187.2.5

N

PRICE: £165.14-8

(
External speakers— the pair 128.17 5 )

(
Speakers extra 152.7.11

FM/AM MULTIBAND RADIO
MODEL SC 140F
Solid state luxury player and radio with FM, MW • 2 SW ranges. New
high compliance ceramic cartridge, separate speakers, transparent top,
handsome timber cabinet, eye-catching design, crisp reproduction.

PRICE: £ 165.12.4

(complete with speakers)

per pair).

STEREO TAPE DECK MODEL RS 766US

This 4track stereo deck, includes a2channe.1 high quality premplifier, 3 speeds, automatic stop, 2 very sensitive VU meters, vertical/
iorizontal operation, sound- on- sound, monitor output, 4 pole long life
notor, high precision construction in wood cabinet. Ideal for " Built-in"
lesigns.
'RICE : £ 8713.7

New Stereo Record Player/

These brand new models have
been selected from the huge
NATIONAL range, currently selling
in 120 countries throughout the
WORLD. They are available as from
now at selected Hi -Fi retailers in
this country. For detailed brochures
and information on the models
shown here, you are simply asked
to write to:

NATIONAL ( UNANIEC) LTD
P.O. Box 1, United Africa House,
Blackfriars Road, London, SE1
All prices are recommended retail prices including Purchase Tax

.11111.

11111111111111AL

Faithful
Reproduction

with the
Grampian TC12 loudspeaker
The Grampian TC1 2 loudspeaker is a high
quality twin cone unit at areasonable price. The
loudspeaker is built of high quality materials to
a rigid specification and is eminently suitable
for good quality sound reproduction. Let us
send you full details or better still go and hear
one at your local dealers now.

PHILIPS

Design for suitable cabinet available.
Grampian manufacture high grade micro-

Every aspect of microphone manufacture is covered by
the makers of ten million of them— Philips. Presentation

phones,

and directivity are made to suit requirements. In fact,
whatever your needs, there's one in ten million for
you. Please ask for full information.

parabolic

reflectors, windshields

and accessories, also mixers and amplifiers.
(

•
ramplan)souND EQUIPMENT

'

IntenrIty

that you hear

Send for leaflet giving full details

PIVE TVT LIMITED
14-1 11,11)S SOUND
Addlestone Road, Weybridge
Tel : Wcybridge (97) 45511. Telex: London 262319

GRAMPIAN REPRODUCERS LTD
Hanworth Trading Estate, Feltham, Middlesex
Tel: 01-894 9141/3 Cables REAMP, FELTHAM

TVT 23
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err Hi-Fi

eALL

ITEMS OFFERED ARE FULLY GUARANTEED AND BACKED BY COMET.

eOPENING

HOURS, OPEN DAILY UNTIL
5.30 p.m. ( 8.0 p.m. THURS. AND FRI. EVENINGS) AND 5.0 p.m. SATURDAY.

•COMPLETE

FREE PRICE LIST CONTAINING OVER 500 ITEMS ON REQUEST.

DISCOUNT WAREHOUSE
Comet
Price

Rec. Retail
Price
AMPLIFIERS
LEAK Stereo 30
Standard
LEAK Stereo 30 in
teak case
The New LEAK
Stereo 70
GOODMANS
Maxamp
QUAD 33 Preamplifier ..
QUAD 303 Stereo
Main Amplifier ..
ROGERS Cadet
Mark Ill .
ROGERS Cadet Mark
III in teak case ..
ROGERS Ravensbourne 50w. Stereo
ROGERS Ravensbourne in teak case
LINEAR LT.66 Stereo
Amplifier
PHILIPS GH.925
Stereo Amplifier
F.A.L. 50 watt Guitar
and Public Address
Amplifier
TRUVOX TSA.100
DULCI 207 Stereo
Amplifier • •
DULCI 207M stereo/
Amplifier takes
magnetic Pill ..

£52

£44

0 0

£58 10

0 0

£48 14

0

0

£63

0 0

£55

£54

0 0

£45 18

0

£43

0 0

£36 11

9

£55

0 0

£46 15

0

£33 15

O

£28 14

0

£37 10

o

£31 17

6

£59 10

o

£50 12

0

£64

0 o

£15 15

o

£54

0 0

8 0

£13 10

0

0 O

£21

9 0

Slashed to
£51 9 0

£30
£42

9 0
9 0

£19 10

0

£14 10

0

£23 10

0

£17 10

0

£26

TELETON 602X FM.
Multiplex Stereo
Tuner/Amplifier
70 Watts RMS
TELETON 502X AM/
FM Stereo Tuner/
Amplifier 40 Watts
RMS
TELETON 30
.2X AM/
FM Stereo Tuner/
Amplifier 20 Watts
RMS .
TELETON F.2000
AM/FM Stereo
Tuner/Amplifier
2x5watts RMS
with silicon transistors
TELETON R.8000
AM/FM Stereo
Tuner/Amplifier
2x6watts RMS,
complete with 2
speaker boxes
TELETON CMS.400
".
AM/FM Multiplex
Tuner/Amplifier
with 2speaker
boxes and turntable ..

•

•

£39 18
£35 15

0
4

£50 11

4

£42 19

6

£80 19

0

£70 19

0

0 0

£44 15

0

£17 13

0

£50

£20 12

6

£60 15 3
£35 5 0

£52
£30

2 0
5 0

£22

1 0

£19

0 0

£29

8 0

£23

0 0

TUNER/AMPLIFIERS
ARENA 2500 complete with Decoder £97 0
WIEN with Stereo
Decoder « . £43 0
ARENA 2400 with
Decoder . . £90 6
TELETON 70 watt
Stereo Tuner/
Amplifier with
Multiplex Decoder £75 10
TELETON 2000 with
Multiplex Decoder £43 0
TELETON MX.990
Stereo Tuner/
Amplifier
with AM/FM
Multiplex Stereo
Radio c/w two
Speakers, each
speaker containing
8in. bass, 2in.
£64 13
tweeter .. • •

I

0
4

£34 18
£30 10

0

£79

0 0

0

£29

0 0

0

£75

0 0

5

£64

0 0

0

£37

0 0

£54 16

0

£75

0 0

£107

8 3

£64

0 0

£72

7 0

£59 19

6

•

TELETON SA.1003
Speaker 5Watt
RMS 8Ohms.
1Speaker System
6" x9" x5" ( Rec. for
use with F.2000)
TELETON SB.1002
8watt RMS 8Ohms.
2Speaker System
5#" . 101" . 71" ..

£5

0 0

£9 11

0

Comet
Price

£4

8 3

£8

0 0

ALL TANDBERG TAPE RECORDERS,
AMPLIFIERS AND SPEAKERS NOW
AVAILABLE AT DISCOUNT PRICES
£41 19

0

£60 19

£126

6

0 0

£33

0 0

£52 15

£99

0

0 0

TURNTABLES
£11 4 1
GARRARD 3000 ..
£11 18 10
GARRARD 3500 ..
GARRARD AT.60
£16 19 8
Mark II
£15 6 4
GARRARD SP.25
£23 8 1
GARRARD A P.75
£34 411
GARRARD SL.75
GOLDRING Lenco
£22 7 2
GL.68
GOLDRING Lenco
£35 15 5
GL.75 .
£45 18 1
THORENS TD.124/11
£28 16 11
THORENS TD.150
£32 17 6
THORENS TD.150B
£13 10 11
GARRARD SL.55
£17 19 4
GARRARD SL.65
Bases, plinths and covers stocked
the above turntables.

£9 10 0
£10 1 10
£13 19
£12 2
£18 19
£29 10

8
0
6
0

£17 19 11
£28 15 5
£40 7 0
£25 7 0
£28 18 0
£11 12 6
£15 5 0
to suit all

•

•

•

•

•

•

•

•

SPEAKERS
WHARFEDALE
Denton ..
WHARFEDALE
Super Linton
WHARFEDALE
Melton ..
LEAK Sandwich ..
LEAK Mini- Sandwich
GOODMANS Maxim
GOODMANS
Mezzo II
GOODMANS
Magnum- K
DULCI AS3 Speaker
CELESTION Ditton
CELESTION Ditton

2

9

£92 11

CARTRIDGES
£7 3
£8 7 6
SHURE M3D
£18 7
£21 10 0
SHURE M80E
2
£14
£17
2
6
SHURE M5D
£8 6
£9 16 6
SHURE M6S
£12 o
£14 4 0
SHURE M44-5
£10 19
£12 15 0
SHURE M44-7
£14 2
£17
2
6
SHURE M44- E
£17 7
£20 7 6
SHURE M55- E
£11 14
£13 19 2
SHURE M31E
£12 14 11
£10 12
SHURE M32E
£10 12
£12
14
11
SHURE M44C
£21 5
£25 9 10
SHURE M75E
£23 0
£27 6 3
SHURE M75E,95G
£17 2 4
£14 2
SHURE M75/6 ..
£34 9
£40 1 2
SHURE V 15 Mk11
ORTOFON S15TE
£27 19
£33 7 6
cartridge .. .
£1 7
£1 10 6
ORTOFON ' M' shell
ORTOFON SL15
£18 19
£22 3 0
cartridge ..
ORTOFON SL15E
£23 10
£27 6 0
cartridge ..
ORTOFON 2x15K
£5 19
£7 0 0
transformer ..
A.D.C. 10/E Mk 2
£38
0
£45 10 o
cartridge ..
£7 15
£9 2 6
A.D.C. 220 cartridge
£13 15
£16 1 6
A.D.C. 660 cartridge
A.D.C. 660E cartridge £22 3 O £18 19
ALL MAKES OF CARTRIDGES STOCKED AT
DISCOUNT PRICES
•

TUNERS
ARENA 211 Stereo
with decoder ..
LEAK FM Troughline
LEAK Troughline
Tuner with multiplex .
GOODMAN'S
Stereomax AM ' FM
Stereo Tuner ..
QUAD Stereo FM
Tuner .
ROGERS Cadet
Mark III Tuner ..
ROGERS Ravensbourne Tuner with
Decoder .
TRUVOX FM Tuner
DULCI FMT.7 FM
Tuner . .
DULCI FMT..7S FM
Stereo Tuner ..

Rec. Retail
Price

Comet
Price

Rec. Retail
Price

£16

6 0

£13 18

0

£20 13

0

£17 10

0

£29 10
£43 10
£29 15
£20 0

0
0
0
5

£25 0
£35 19
£24 10
£16 19

0
6
0
6

£30 18

0

£25 13

0

2 0 £32 19
8 0 £6 19

6
6

£40
£8

£30 12

4

£26

£20 15

6

£17 16

Comet Discount Warehouse I
Reservoir Road, Clough Road, Hull. Tel. 42363
363

I

5 0
0

HI-FI STEREO TAPE DECKS AND
TAPE RECORDERS
£99 10 0 £83
AKAI 3000D deck 4tr.
AKAI 17104 tr. w/o
£109 0 0 £91
AKAI M-94 tr. w/o
£195 0 0 £156
acc.
SHARP RD.707
Stereo Tape
£81
£96 12 0
Recorder
MARCONI 4218
Stereo Tape
£88 0 0
£77
Recorder
MARCONI 42384£49
track Tape Recorder £58 11 0
MARCONI 42164track Tape Recorder £41 5 0
£35
MARCONI 4214 twintrack Tape
£35 16 0 £31
Recorder
AKAI X-3604 track
£339 0 0 £284
AKAI X- 360D deck
£290 0 0 £243
4tr.
£263 0 0 £220
AKAI X-3002 tr. ..
£263 0 0 £220
AKAI X-3004 tr. ..
AKAI X- V 4tr.
£180 0 0 £151
AKAI X- 150D deck
£130 2 4 £109
tr...
£199 0 0 £167
AKAI.1800SD 4tr.
AKAI 18004 tr. ..
£158 0 0 £133
FIDELITY HF Play£26 15 6
£19
master 2track ..
FIDELITY Braemar
£30 9 0 £24
2track ..
FIDELITY Braemar
£33 12 0 £27
4track .
SHARP 504 battery/
main tape recorder,
complete with all
accessories,
£35 5 3
£24
guaranteed 5yrs.
PHILIPS battery
operated tape
recorder Model
£35 6 0
£21
4200 ..

6 0
0 0
0 0

0 0

19

6

19

6

19

6

0 0
0 0
0
0
0
0

0
0
0
0

0 0
0 0
0 0
19

6

17

5

811

91

6

19

6

DELIVERY Comet guarantee that all prices quoted are genuine. All
items offered are available at time of offer.
Add 9/- for post and packing on orders outside this area.

"Lancaster" corner- mounting
fitted with 12" or 15" Dual
Concentric.
Height 2' 9"
Width 2' 1" Front to rear
corner l' 4r.

"The Lancaster':..
A RANGE OF ENCLOSURES
COMBINING CONTEMPORARY
FINISH & STYLING WITH
ADVANCED TECHNICAL
FEATURES
Professional users throughout the world are
specifying Lancaster enclosures (with the
famous Monitor Dual Concentric Loudspeakers) for their outstanding quality of
reproduction combined with inbuilt compactness to suit modern conditions.

-NOW FITTED WITH THE

TANNOY
PRODUCTS
LIMITED

"Ill LZ" Mk. H,
Aperiodic enclosure with III LZ
unit. Height l'3"
Width l' 11"
Depth 9.1"

WEST NOR WOOD, LONDON, S.E.27
Telephone: 01-670'113 1
One of the Taney Group of Companies

¡GOLD

..

••
•• •••• •••• •••• ••••
•
•
•

"Lancaster" free-standing fitted
with Ir or 15" Dual Concentric.
Height 2' 9r
Width l' 9r
Depth I' Or

• •

•••

• • • • •
• • • • •

and tape recorder enthusiasts...

AUDIO ANNUAL '69
is

Hill
ïï

iM

out now! 716

Brim full as usual of informative articles by the leading
authorities in your particular field.

Main features include: * A lifetime of audio
* The end of inner- groove distortion * Waveforms

and musical quality * Problems of the record reviewer
* Monitoring loudspeakers and their design
* Basis of modern audio units
•••••
•••••
•••••
•••••
•••••
•.•••
•••••
•••••
.. •
•••••
• • •
•••••
•••••
•••••

M!

PLUS

authoritative reviews of hi-fi and tape equipment.
A LINK HOUSE GROUP PUBLICATION

Obtainable at your local newsagent/bookseller. If you can't get acopy, we can
send you one for 7/6 Send to: Link House, Dingwall Ave., Croydon CR9 2TA

:

••••
•• •.
• • •••
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FANTASTIC

BARGAINS

STEREO

8T4A Ceramic Cartridge

9TA or 9TAHC
Ceramic Cartridge
(Fitted diamond
styli)

47/6'
P & P 2/6
TYPE 9TAHC

(
List Price 82/—)

Post Free if sent with other goods.
Sensitivity:
Replacement
Diamond Styli, 15/—.

55 mV/cm/sec rms
minimum at 45 at
I , 000 Hz, measu red
on Decca SXL2057

U

(
Fitted Diamond Styli) ei....un"..

1—

emi • • • •

e

35/

I

irk

List Price 60/9.

TELETON F2000 TUNER AMP
AM/FM Stereo decoder.
9 Watts music
power each channel. Tape and Phono inputs.
8 U output and headphones.
Superb value.
Fully guaranteed.
Available ex- stock.
Post and parking, 126.

P & P
2/6

.

41 gns.

NOW ON DEMONSTRATION

Exclusive Rumble Filter
The rumble filter takes the form of a compliance between the pick-up mass and the
arm mass. These three elements together
with the compliance of the pick-up itself
form a four- element filter. This filter acts
against vertical movement of the stylus
causing a drop in the output voltage below
120 Hz. The attenuation provided averages
10 dB.
Replacement Diamond Styli, 15/— each.

MAGNETIC STEREO
HEAD TYPE NM 22
TELETON SAQ203 TRANSISTOR
STEREO AMPLIFIER
The latest model from the fabulous Teleton
range of Hi Fi Stereo equipment. Incorporates
16 transistors and diodes producing superb quality
Hi Fi reproduction. Output 10 watts per channel
music power at less than 2 per cent harmonic
distortion. Frequency response
1dB 30-20,000
Hz. Output impedance 4/8/16 ohms. Inputs for
Gram ( Magnetic and Crystal). Tuner and Auxiliary.
Tape Record output. Controls: Volume, Balance,
Bass; 50 Hz
10 dB. Treble: 10 KHz
i10 dB.
Stereo/mono slide switch.
Stereo Headphone
socket. Housed in attractive oiled walnut cabinet
with brushed aluminium front panel. Supplied
complete with 1pair of SH30 I
P professional stereo
headphones. PRICE 27 Gns, carriage paid.
NOW ON DEMONSTRATION

eGARRARD

Technical Specification:
Frequency response: 20-20,000
c/s. Output voltage: 5 mV
(1000 c/s 5 cm/SEC). Channel
balance: 1dB ( 1000 c/s). Channel separation: 20 dB ( 1000
c/s). Load impedance: 50,000100,000 ohms.
DC resistance: 550 ohms. Impedance: 2000 ohms. Compliance:
6x 10 -6
cm/dyne.
Tracking
force:
2-3.5
gr.
Weight: 7 gr.
Mounting:
J.I.S.
and
E.I.A.
standard.
Diamond: 0.7 thou.
SPECIAL OFFER 95/—, P/P 2/6.
Replacement Diamond Styli,
0.7 thou., 52/6. Post free.

eTEAK

UNITS

eGarrard SP25 Mk II motor
£ 11/19,6 PiP9/—
*Garrard AT60 Mk II autochanger .. £ 13'196 PT 9/—
eGarrard SP25 Mk II on base as above .
£14/4/6 P,P 12,6
*Garrard SP25 Mk 11 with base and cover ..
E16'14 16PP 17 /—
*Garrard SP25 Mk 11 with base and smoked grey
perspex cover . . .. .. £ 16'19'— P'P 17'—
E19/19"6
I0/—
*Garrard AP75 player unit
*Garrard A70 Mk II autochanger .. .. £ 13/7/6 PP
, 10/—
All above Garrard motor units can be supplied ready- wired with
6ft. of mains lead and twin stereo audio cables at 126 extra. Phono
plugs or 5 pin DIN plugs can also be fitted at additional cost of 7/—
if required.

LEE ELECTRONICS

THE MAIL ORDER
HI-FI SPECIALISTS

TELETON SH30IP
PROFESSIONAL MODEL STEREO HEADPHONES. Frequency response: 20-15,000 c.p.s.
Soft- padded Ear Cushions. Suitable for use with
4-16 ohm. Outputs. Complete with Stereo jack
plug.
PRICE

69/6

NOW ON

PTACKING 4/6

DEMONSTRATION

PLINTHS

PLINTH AND COVER
A superbly made plinth finished in teak, and natural- tinted cover.
Ready- cut for SP25, AT60, LM3000 etc. List Price £7. FANTASTIC
VALUE at 95/—. P/P 7/6.
Deluxe version also available with dark grey tinted perspex cover,
4/6 extra.
S.a.e. for illustrated leaflets on above items and special budget stereo
systems from 55 gns., including Sonotone Solent speakers.
400 EDGWARE ROAD
PADDINGTON W. 2
365

Tele p
hone:

2 mins from Edgware Rd. Station

01-723 5521

(Bakerloo line). Closed Thursday

SOUND INCORPORATED

WIMBLEDON'S HI-FI AND TAPE RECORDER CENTRE
We can supply all leading makes of Hi -Fi and Tape Recorders and are specialists
in installations to suit YOUR pocket. Stereo or Mono, H.P. Terms and

GENEROUS PART EXCHANGES

SUPER FAST MAIL ORDER SERVICE—
YOUR ORDER DESPATCHED SAME DAY

NO INTEREST CREDIT TERMS

CARRIAGE, PACKING AND INSURANCE FREE
AMPLIFIERS— STEREO
C s.
98 0
52 0
63 0
6 10
33 15
3 15
106 0
34 13
52 10
119 14
88
4
42 10
95
0
42
0
59 10
54 0
75 0
120 0
160
0
140 0
64 10
34 10
72
9
56 0
33 12

Quad 33 & 303
Leak Stereo 30
Leak Stereo 70
Case for above
Rogers Cadet 111
Case for above
Radford SCA 30
Arena F2I0
Armstrong 521
Grundig S.V.130
Grundig S.V.40
Nikko TRM 40B
Nikko TRM 120
Rogers HG 88
Rogers Ravensbourne
Goodmans Maxamp
Wharfedale WHF 20
Sony TA 1080
Sony TA I120
Beolab 5000 ..
Dual CV 40 ..
Dual CV 12 ..
Sansui AU 70
Ferrograph F 307
Trio TK 150T

TUNER AMPLIFIERS— STEREO
d.
O
O
O
O
o
O
o
o

o
o
o
o
o
o
o
o
o
o
o
o
o
o

PICKUPS AND CARTRIDGES
ALL

LEADING

MAKES

IN

Akal AA 7000
Arena T 2500F
Arena T 2400
Arena T 1500F
Armstrong 426
Armstrong 425
Armsrtong 127
Nikko ST 701
Beomaster 1400M
Beornaster 1400K
Philips RD 771
Fisher 160 ..
Sansui 220 ..
Sansui 250 ..
Sansui 100A ..
Sansui 3000A

STOCK

161
93
82
64
87
78
42
133
108
124
90
135
90
96
136
175

s.
13
9
19
I
6
5
17
15
10
O
12
O
16
12
10
7

CREDIT UP TO TWELVE MONTHS ON

d.
10
O
0
O
9
9
9
5
O
O
5
O
6
O
O
O

ALL MAKES OF HI-FI,

13
23
22
7

OR TELEPHONE FOR DETAILS.
SPEAKERS
Leak Sandwich
Mini Sandwich
Goodmans Maxim .
Tannoy Lancaster
K.E.F. Concord .. ..
Wharfedale Rosedale ..
Wharfedale Super Linton pair
Wharfedale Denton, pair ..
Beovox 5000
Beovox 800
Radford Bookshelf
Radford Studio

6
6
0
6

CABINETS
WE STOCK A LARGE
CABINETS INCLUDING
WALL MOUNTING

South

Wimbledo n ( Northern

Line)

or

Wimbledon ( District

Things
have
changede
Ilampstèad:

hi

10
15
3
O
10
O
4
10
10
15
10
0

0
O
4
O
O
O
0
6
0
O
O
0

WE ARE STOCKISTS FOR ALL MANUFACTURERS—AKAI—SONY—B. & O.
TRUVOX — AMPEX — FERROGRAPH
TANDBERG — REVOX — ETC. ETC.

I

SOUND

OPEN ALL DAY SATURDAY - FRIDAYS UNTIL 7.30 p.m.
Tube

TUNERS
43
29
20
60
43
55
41
32
59
20
31
90

TAPE RECORDERS

RANGE OF
MANY FOR

WE CAN ONLY LIST A SMALL PERCENTAGE OF OUR
HUGE STOCK. ALL ENQUIRIES REGARDINGANY ITEM
OF EQUIPMENT WILL BE ANSWERED BY RETURN.

Nearest

RADIO, TAPE

RECORDERS, ETC. ETC. CALL, WRITE

ACCESSORIES
Metromat-Antistatic—
inc. post
Garrard SPG3 pressure
gauge
Watts Dust Bug ..
Watts disc preener .

WE CAN NOW OFFER INTEREST- FREE

114

Line).

BROADWAY,

Nikko FAM 12
Leak Stereo ..
Leak Mono .. .
Rogers Ravensbourne
Quad Stereo
Trio TK350 ..

67
3
50 11
35 15
47 17
50
0
57 15

10
4
4
5
0
O

31
44
34
45
28
39
44
32
22
35
62

10
10
9
0
10
7
0
O
2
5
2

MOTORS
Garrard 401
Garrard SL 95
G
d SL 75
Thorens TD 124 Mk 2
Thorens TD 150
Thorens TD 150AB
Dual 1019 ..
Dual 1015 F
Goldring GL 68
Goldring GL 75
Goldring GL 77

2
12
19
18
16
I
2
II
7
15
13

INCORPORATED
WIMBLEDON,

LONDON,

S.W.19

PHONE: 01-542 7455 ( almost opposite Wimbledon Theatre)

In spacious premises next door to our old shop, our new
showroom enables us to display a much greater range of
high fidelity equipment by selected manufacturers.
The record department already well known for its fine
classical section will now also include quality popular L.P.'s.

ll hampstead HIGH FIDELITY
91 Heath St

Hampstead, N VV 3 Tel.. 01-435 6377 (
Records) 01-435 0999 (
Equipment)
3(16

... AN
OUTSTANDING
BUY..
a

AUDIO RECORD REVIEW

You don't buy any old record, so
why buy any old cartridge? Choose
the right type and enjoy true high
fidelity. Hear your records as they
should be heard. The difference is
amazing—and richly rewarding!
Listen with a Shure cartridge and
you'll hear what we mean.

'PAVANE' speaker by dlifluw1,411ait
Richard Allan have steadily acquired an enviable reputation for offering High Fidelity
products which combine modest outlay with genuine high quality—a rare marriage
indeed!
The PAVANE is yet another fine example of this desirable combination—afree standing
3 speaker system of excellent value, and providing the bstener with the sort of high
quality reproduction one normally expects from loudspeakers costing far more.
In their review of the Pavane in the October issue of Audio Record Review, Donald Aldous
and David Phillips state:—
'Let there be no doubt about our reactions to these Richard Alton Pavane enclosures—they are
an outstanding buy—big enough to produce good bass response—and yet of a size acceptable
for most domestic : ituations—allied to on extended "top "response and excellent dispersion
characteristic.'

RititartLilian

A21 AMPLIFIER

The unique Class A transistori;ed amplifiers are now hailed by many leading authorities
and retailers 3S being the finest available. We have several times stated thatt he difference
in sound quaiity reproduction between the All amplifier and its Class B competitors
is readily audible.
Writing in his review of the All in the December issue of Hi-Fi Sauna,, Gordon J. King
agrees, stating quite clearly:—
'I can report that the sound was " different" from that which I have gradually become
accustomed.'
'Reproduction over the entire spectrum and at all levels was perfectly relaxed and possesed
all of the quality at least of some of the very best valved amplifiers Ihave known over the
years. THIS SORT OF DIFFERENCE IS CERTAINLY GOING TO BE OBVIOUS—ISHOULD
SAY VERY CBVIOUS—WHEN DEALERS RUN COMPARATIVE TESIS FOR PROSPECTIVE
CUSTOMERS:
'Without any doubt this is aremarkable amplifier which represents exc,-edingly good value . . .
a truly remarkable achievement and a landmark in the history of solid state Hi-Fi.'
Full details of all Richard Allan products, including Test Reports are available free on
request.

twhant,411ffit

True elliptical
stylus performance at
an economical price

For bounce-proof,
scratch-proof record
protection

Shure M55E and M44E Stereo
Dynetic " Can be recommended
to the most fastidious enthusiast
without reservation for mono, as
well as stereo use"—Audio and
Record Review. Now at reduced
prices.
M55E-1-1I grammes
M44E — 11-4 grammes

Shure M75E Series GAR D - AMATIC. High quality Bi -Radial
elliptical stylus cartridges in retractile safety suspension systems for use with automatic
turntables.
M75E — 956
M75E—D19

setting the world's
standard in sound
Shure stereo cartridges are suitable for both mono and stereo records,
and for any modern arm, unit or changer. For advice on the right
cartridge for your equipment— POST THIS COUPON NOW!
r"»
Please send me details of Shure cartridges. Please recommend the
best model for use with my equipment.

Bradford Road,
Gomersal,
Cleckheaton,
Yorkshire.

! Arm or Unit
/
I

Tel Cleckheaton 2442

Amplifier

Name

Address
367

To: Shure Electronics Ltd

84 Blackfnars Rd • London SEI

Tel

01 928 3424 I

IG" H

oNIVIC 0

The big new name in stereo

X I...1r C111\11

DESIGN NOTES ( Number 3)

A range for the enthusiast.
lape
decks and recorders . . . matching
amplifiers and tuners . . . AM/
FM stereo receivers . . . solid
state record players with AM/
FM radio .. . solid state modular stereo components with
tape
automatic record changers
.‹ rec orders
All specialist designed for
sound perfection.

By Tom Reps "
Electrical Performance:
With the increasing use of itrack stereo, ways have to be found in a
high quality tape recorder to maintain low background noise and
distortion, at the same time maintaining an acceptably wide
frequency response, with, of course, a low drop-out factor.
Recent improvements in magnetic head design, and low noise
tape, have out-dated former criticism of I-track, and with the introduction of new Bogen heads, a really superior performance is
being achieved and maintained. Drop-out, apart from tape defects,
can be drastically reduced by vibration free tape tension, hyperbolical grinding on the record and play heads and, most important,
by the two grooves on the head faces, which the edges of the tape
ride over to produce a partial vacuum which ensures intimate
contact between tape and head, especially on tracks 1 and 4. A
separate record head not only ensures deeper bias penetration
into the tape oxide but, providing the trailing edge is sharply defined,
achieves a greater output at high frequencies compared with a
combined record/play head. The Chilton 100 S requires only
2dB of treble boost at 10 kHz and 19 cm/s.

Pick of the
world's best

-

MODEL AST 103 EH
Bookshelf type solid state
micro-component stereo
amplifier. 24w R.M.S. Tape
monitoring switch. Stereo
headphone jack. Frequency
response 30-20,000 Hz.
Wooden Cabinet.

It should be remembered that the advantage of cross-field
biasing is only evident on the slower speeds,(debatable at 9.5 cm/s),
and that the head alignment is extremely critical and therefore not
necessarily stable.

MODEL FRS 103 EH

Noise, apart from that introduced by poor bias wave form, is also
afunction of the grade of Mu- metal used and the source resistance
of the recording head. The consistent performance of Bogen
heads, with their exceptionally thin laminated cores (low high
frequency losses), plus a recording amplifier with a 6dB overload

Matching solid state AM/FM - linguae
multiplex tuner with AFC.

-

I
I
11

margin, and playback preamplifiers with a signal-to-noise ratio
of 62 dB, enables us to guarantee the minimum performance:
30 Hz-18 kHz ± 2dB at 19 cmis.
With Scotch 203 tape, bias
30 Hz-10 kHz ± 2dB at 95 cm/s.
switched to optimum at
50 Hz-6kHz ± 3dB at 4.75 cm/s. each speed.
These responses can be extended, but only at the sacrifice of
distortion and signal-to-noise ratio.
"Magnetic Tapes Ltd.
Available in chassis or portable forms from £124 gns. inci. P.T.

Magnetic Tapes Ltd., Chilton Works,

MODEL AST 140 E

Garden Road, Richmond, Surrey

AM/FM stereo tuner/amplifier. Output 36w R.M.S. Automatic
stereo switching with stereo radar. Advanced cross tuning with
fine tuning indicator. Graphic controls for bass, treble and volume.
Frequency response 20-20,000 Hz. Speaker selector, protection
indicator and many outstanding features and specifications.

Telephone: 01-876 7957

MODEL
MSL 15 E
Solid state 4-speed
stereo record player
with AM/FM tuner.
M.P.X. prepared.
Two 5+5w HiFi
amplifiers. 16
transistors, 7diodes.
FM-MPX jack,
stereo headphone
jack.

JVC NIVICO ( VICTOR COMPANY OF JAPAN LTD.)
Ihe sign ( 4 quality and technical au\ anixincin
For full

details write to the sole U.K. Distributors

DENHAM & MORLEY (OVERSEAS) LTD.,
Denmore House, 173/175 Cleveland Street,
London, W.1. Tel: 01-387 3656/7/8
368

R.S.C. HIGH FIDELITY STEREO ' PACKAGE' OFFERS
PACKAGE 4

CREDIT

Goldring GL75 Super
quality
Transcription
Turntable and
Pick-up
fitted G800H MAGNETIC
CARTRIDGE
and
mounted on Teak veneer
Plinth with ' Roll-over'
Perspex Cover.

TERMS
available

Send S.A.E.
for free
coloured

GL75 on PLINTH

(2)
F.A.L.
PHASE
32
15
15 Watt High Fidelity Stereo Amplifier.

F.A.L. PHASE 32

LYNDON II

You are invited to hear the above and other
equipment at any of our Hi -Fi Centres.
OTHER PACKAGE OFFERS from 45 gns.

leaflet

F.A.L. PHASE 32 30 WATT HIGH FIDELITY
SOLID STATE STEREO AMPLIFIER
A well designed unit built to high standards. Frequency
Response 10-40,000 c.p.s.
3dB Harmonic Distortion
0:1% at 10 watts per channel. Hum
80 dB. Signal to
Noise:
60 dB. Cross- Talc:
50 dB. Output impedance: 3-15 1.1. Switched inputs for all requirements.
Teak veneer housing.
Attractive Black and Spun
Silver facia. Price 35 Gns.
Stockists of WHARFEDALE, LEAK, ROGERS,
F.A.L., 13 & 0, TRUVO X, AUDIO FIDELITY,
GOODMANS, AKAI, GOLDRING, THORENS,
GARRARD, etc.

AUDIO FIDELITY ' YORK' 3SPEAKER SYSTEM
Cabinet size app. 25" x 14" x 10". Teak veneer
finish. Inc. 12" high flux ( 15,000 line) bass speaker with
roll rubber cone surround and long- throw voice coil
to achieve extremely low fundamental resonance.
The highly efficient mid- range unit is 8" x 5" and a
highly sensitive cone type tweeter extends the frequency range beyond audibility. Cross- over is an
inductive capacitive, 3 way quarter section series type.
Frequency range 30-20,000 c.p.s. Imp. 15 ohms. Outstanding performance and exceptional value. 27 Gns.
Above available in lieu of LY N DO NS with ' Package
4 for inclusive price. 115 Gns.

BRADFORD 10 North Parade. ( Half- day Wed.) Tel. 25349
BLACKPOOL (Agent) 0 & C Electronics. 227 Church St.
BRISTOL 14 Lower Caste St. ( Half- day Wed.) Tel. 22904
BIRMINGHAM 30/31 Gt. Western Arcade ( opp. Snow Hill

Station) Tel. 021-236 1279. Half- day. Wed.

IT WILL PAY YOU TO
VISIT YOUR NEAREST
BRANCH OF

DERBY 26 Osmaston Rd.. The Spot ( Half- day Wed.) Tel. 41361
DARLINGTON 18 Pries:gate ( Half-day Wed.) Tel. 68043
EDI NBURGH 133 Leith St. ( Half- day Wed.) Tel. Waverley 5766
GLASGOW 326 Argyle St. ( Half- day Tues.) Tel.: CITy 4158
403 Sauchiehall St, ( opp. Locarno) H- day Tues Tel. 332-1572
HULL 91 Paragon Street ( Half- day Thursday) Tel. 20505

Ind. Recc. Retail Prices
GOLDRING GL75
GOLDRING G800H
PLINTH ....
F.A.L. PHASE 32 ..
Pr. LYNDON II
Total

E
36
10
7
36
39
131

s
8
13
7
15
18

(3) Pair of AUDIO FIDELITY
LYNDON
11
High
Fidelity
Loudd speaker Units in Teak
2 veneer finish. Total price
9 of ( 1), ( 2) and ( 3)
0
I
0
0 ONLY 9 ink
GNS.

1 11

AUDIO FIDELITY LYNDON 11
LOUDSPEAKER UNITS
Size approx. 20 x 11 x9 in. Rating 10 Watts. Incorporating high flux 13" x 8" speaker with P.V.C. cone
surround for low fundamental resonance. Highly
sensitive tweeter.
Acoustically damped and pressurised. Provides pleasingly realistic sound output.
Range 35-20,000 c p.s. Price each 19 gnu.

LEICESTER
LEEDS
73 Dale St. ( Half- day Wed.) Tel. CENtral 3573 LIVERPOOL
238 Edgware Rd., W2 ( Half- day Thurs.) Tel. PAD 1629 LONDON
32 High Street. ( Half- day Thurs.) Tel. 56420

5-7 County ( Mecca) Arcade, Briggate ( H- day Wed) Tel. 28252

ItS•C
HI- F1 CENTRES LTD.

98 High Holborn WC1 Tel. HOL 9874 ( H- day Sat.)
60A Oldharn Street ( Half- day Wed.)
Tel. CENtral 2778 MANCHESTER

106 Newport Rd. ( Half- day Wed.) Tel. 47096 MIDDLESBROUGH
41 Blackett St. ( opp. Fenwicks Store) NEWCASTLE UP"
(Half- day Wed.) Tel. 21469
TYNE
Head Office and Mail Order Dept.,
13 Exchange Street ( Castle Market Bldgs.) SHEFFIELD
H
1
0
,
4
«FiH a
n
tco
wn
itn
h
ec
rol
ro
aun
re
e,
dB
su
ra
p ;%le
my ,L
te
471: . 13.
(Half- day Thursday) Tel. 20716
Britain's largest specialist retailers
of Hi -Fi equipment and components.

Wafer•type LIGHTWEIGHT
• COMPACT
LOUDSPEAKER
• FLAT
Now available in picture
frame cabinets made from£
oiled solid teak.
Price per pair 24gns.

369
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',REMISS
STEREOPHONES BETTER

THAN YOUR SPEAKERS?
-OR EQUAL TO THEM
Model KO 727
Wide- Range Stereophone
Will accept up to 60 watts per channel,
for any system with 4, 8 or 16 ohm output. Foam- filled ear cushions removable
for easy cleaning. New 8' coiled cord for
added convenience. Fully adjustable for
comfortable private listening over longest
periods.
£16.10.0.

DL/1 2T

Model PRO- 4A
Professional Headset
Engineered to meet most rigid and rugged
requirements. Shock- and shatter- proof.

aloudspeaker
of exceptional quality

Adjustable spring steel headband, fluid
filled cushions give more efficient
sound- seal. High- quality drivers for unusually smooth frequency response. Removable cushions. Equipped for boom
mike.
£23.0.0.

From an organisation specialising in high quality equipment
and records.
This is acustom built instrument designed and manufactured by E.M.G. to render the highest possible standards
of reproduction. It makes no compromise with size, yet
is nevertheless compact and elegantly proportioned.

Model SP-3XC Stereophones
Extremely sensitive 31 - sound reproducers in each earpiece. Catches any
sound the ear can hear. Soft sponge foam

Definition and separation are excellent over the entire
audio spectrum with effortlessly smooth extension into

ear and head cushions. Frequency Response: 10-1 5,000 cps. Impedance:
4-16 ohms. With T-2 Adapter Plate con-

the very lowest frequencies. Every nuance of sound is
given its proper value and even in this age of technical
progress, the

DL/I 2T

has the

power to thrill.

nects to
speakers.

Size

any

system

36" x20" x 16" tapering to 10". Finish in choice of modern
veneers. Demonstrations can always be given at any

that

will

play

£11.15.0

time during business hours without prior arrangement.

TRY THEM AT ANY OF THESE LONDON HI-FI STORES

E.M.G. service includes arecord shop for the sale of classical and other
records preferred by lovers of serious music and the privately circulated E.M.G. Monthly Letter, considered the finest record review of its

The Chelsea Record Centre, 203 Kings Rd., SW3

kind ( 21/- a year post free).

Telesonic Ltd., 92 Tottenham Court Road, W1

Largo of Holborn, High Holborn, WC1

There is also an equipment department

specialising in converting and modernising existing installations and the
supply of equipment by leading manufacturers.

United Technical Supplies Ltd.,
54a Tottenham Court Road. W1
Lasky's Radio. 3-15 Cavell Street, El

E.M.G. HANDMADE GRAMOPHONES LTD.
26 SOHO SQUARE,

Studio 99, Fairfax Road, Swiss Cottage, NM
Musicraft Ltd., 63 High Street, Hounslow.
Middlesex.
Teletape Ltd., 33 Edgware Road, Marble Arch. W2
Teletape Ltd., 84/88 Shaftesbury Avenue. tAfl

OR AT ANY STOCKISTS THROUGHOUT THE COUNTRY
Leaflets and name of your local dealer from:

LONDON W.I.

TAPE- MUSIC DISTRIBUTORS LTD
11 Redvers Road • London N22 • Telephone: 01-888 0152

Telephone: 01-734 4311

3'0

FOR A FAIR AND DEPENDABLE DEAL IN

TAPE and 111-F1

FRANCIS OF STREATHAM

*

Minimum Deposit and no Interest or Service Charges on H.P.
up to 18 months * Free Service during Guarantee Period
* Fair Part Exchange Allowance on your old Recorder
* Reconditioned Recorders available to personal shoppers only

We are specialists for all TAN DBERG Equipment
MAINS OPERATED TAPE RECORDERS
Ampex 800 Series Stereo
Ampex 1100 Stereo
Ampex 2100 Stereo
•Akai 1710W Stereo
•Akai 30000 Pre Amp Deck Stereo
•Akai M.9 Stereo
•Akai
1800 Dual-purpose stereo 8
track cartridge and tape recorder
•Brenell Mk. 5.'M Series Ill Mono
•Brenell Mk. 5 Series III Mono
•Brenell ST200 2Tr. St.
*Brenell ST400 4Tr. St.
Ferguson 3232 Stereo 4 Tr.
Ferguson 3226 Mono
Ferguson 3224 Mono
Ferguson 3216 Mono
•Ferrograph 713
•Ferrograph 702,4
•Ferrograph 722,4
Fidelity Studio 4 Track Mono
Fidelity Braemar' 2 or 4 Tr. Mono
Grundig TKI40 DL 4 Track Mono
Grundig TKI20 DL 2 Track Mono
•Grundig TK245 DL Stereo/Mono
'Grundig TR247 DL 4T. St.
Grundig 145 DL 4 Tr. Auto Mono
'Grundig TK340 DL 4 Tr. Stereoi3 sp.
Philips 4307 4 Tr.(Single speed Mono
Philips 4305 4 Tr. 2 sp. Mono
Philips 4308 2 Tr. Auto
*Philips Professional PRO.12
Philips Stereo 4404 2 sp. 4 Tr.
Philips Stereo Cassette 3312 with 2 sp.
Philips 4407 St. 3 sp. 4 Tr.
'Philips 4408 Prof. 3 sp. 3 Tr. Stereo
•Reyox 77 Stereo Transistor

SPECIAL OFFER OF WORLD
FAMOUS
SHAMROCK' TAPE
Brand new, top quality guaranteed
2400', 7' reel Polyester .
25(1800, 7'
1200' r or 51." or 5' ..
15/-

Sanyo 801 St. Pre- Amp.
Sanyo 929 4 Tr. 2 sp. Stereo
Sanyo 939 4 Tr. 2 sp. Stereo
*Sanyo
990
3 sp.
4 Tr.
Stereo
Sharp RD.706 2 sc.,'2 Tr. Batt. Mains
"Sony 801 PA Deck 3 sp. 4 Tr. St.
Sony TC230W
"Sony 335 Deck and Stereo Pre- amp.
'Sony 255 Deck and Stereo Pre- amp.
'Tandberg Series 6X Pr. A, Dk Stereo
3 sp. 2/4 Tr.
"Tandberg Series 12 X 3 sp. 2.4 Tr. St.
Telefunken 200 2 Tr. Mono
Telefunken 203 Stereo/Mono 4Tr 2 sp
Telefunken 201 Mono 4 Tr.
*Vortexion VVVB ,7 3-sp. 2 Tr. Mono
*Vortexion CBL 7 Stereo 2 Tr. 3 sp.
Wyndsor Vanguard 3 sp. 4 Tr. Mono

. ..

eMICROPHONES,

AKG, Hammond, Grampian, Reslo.
Acos, Film Industries, Telefunken,
Beyer, Sennheiser, etc.
Bib and E.M.I. splicers, Matching transformers, Defluxers. Bulk Erasers, etc.
Eagle Mixer
Hammond 5 way Mixer
Philips Pre- amp
Also stands, booms, fittings.
Pre-recorded tapes and music cassettes by Columbia, H.M.V. and all
E.M.I. labels, etc.
Tapes in all grades and lengths by:
B.A.S.F., Scotch, Philips, E.M.I.
Cassettes by Philips, etc.
Headphones by AKG, Ampex, Akai,
Sansui, Nikko, Philips.

BATTERY PORTABLES
'Philips 2205 Batt, Mains Cassette
Philips EL3302 Cassette
Stella 91I2AT Bat./Mains Cassette
Sharp 504 2-sp. '2 Tr. ' Batt. Mains
Sharp 505 Mono'Batt. Mains
National 4 Tr. 2 sp. Batt. Mains
National Cassette Batt., Mains
Telefunken 302 4 Tr. 2 sp. Mono
Telefunken 300 2T. Mono
U her 4000L. 4 Tr. 2 sp. Mono
*Uher 4200 4400 24 Tr. 4 sp. Stereo

NOTE.

When

writing,

Between St. Leonard's Church
and Streatham Station

'Microphone extra

quote

•

LOUDSPEAKERS
Quad
Rogers
W.B.
Kisf
Wharfedale Goodman Tannoy
Lowther Leak
Elac
Ditton
Tandberg Arena

•MOTORS,

PICKUPS
GARRARD incl.
Thorens
SP.25 401, etc.
Euphonic'
Tannoy
Gold ring
Shure
Connoisseur
Empire
DECCA
Sonotone
Decca Derarn
SME Mk. II
Philips
Ortofon
BSR
Dual
Pickering
All types of Diamond and Sapphire
styli, stereo and mono. Microlifts.
Garrard, Goldring and Acos Pressure
Gauges. Disc Preener. Acos Dust
Bug. Cabinets by Record Housing,
Clearyiew and G.K.D.

•

01-769 0466: 01-769 0192

Please note this is our only address
Free parking Prentis Road, 2 mess, away
OPEN ALL DAY SATURDAY— EARLY CLOSING WEDNESDAY

by John Crabbe, editor of Hi-Fi News and Tape Recorder
"the most up-to-date and comprehensive treatment on domestic hi-fi yet in print"

AUDIO RECORD REVIEW
"gives copious advice on practically any aspect of the topic you can imagine. .
Should be avery useful guide to anyone on the threshold of heavy expenditure who
is rightly wary of the smooth talk in the hi-fi shop"

THE MUSICAL TIMES
"written with the authority of adedicated professional, it could well become a
recognised standard on the subject. . . . Deserves aplace on the bookshelf of all who
are interested in improving the quality of sound reproduction in the home"

ELECTRICAL & RADIO TR MING
"a practical and helpful book. . . . Mr. Crabbe explains everything and includes
asizeable glossary and plenty of diagrams"

THE TIMES

40/- from booksellers
or direct from the publishers ( post 2/-)
HIGH

•
TUNERS
Quad Rogers Leak Armstrong

169-173 STREATHAM HIGH ROAD, LONDON, S.W.16

Philips, Stella
Telefunken 300 with cell
Uher 4000 with cell

167

please

HFS.8 and include s.a.e. for reply.

MAINS POWER PACKS

Quad Rogers Arena Philips
Goodman
Nikko
Ferguson
Leak Armstrong Tripletone
Scott Tandberg

Tripletone
Arena
Philips
Nikko Goodman Huldra

MIXERS etc. by

HI-FI in the Home

BLANDFORD PRESS,

I0/-

P. and P. iff per reel. Orders over £3
post free. Cash with order please.

DEPT •
•AMPLIFIERS

HOLBORN,

LONDON,

371

W.C.l

'... made quiet by the power
Of harmony, and the deep power of joy,
We see into the life of things'

TMES -FI

11

1 " BOOK RACK" Approx. capacity
21 tapes. 22 9 each
2 " TURNTABLE LEVEL" Accurate levelling minimizes stylus and record wear.
6/9 each
3 " RECORD CENTRES" adapt records
from large to standard spindle size. 3/8
per box.

9 "REPLACEMENT STYLI" for most
cartridges. Sapphires tram 6/- . Diamonds
from 27 6.
10 -LONGLIFE - Steel gramophone needles for 78 RPM records. 2/4 per pkt.
11 -PLASTICOVERS" for record sleeve
protection.7 1/3 per pkt.12 3/1 per pkt.

4 "MAGNALIFT" Pick-up lift off device,
automatically lifts pick.up at record centre.
61/6 each.
5 "VARISCALE"Tracking Force Indicator.
Knife edge for accuracy, no moving weights
olose. 20 e each.
6 " PLASTISLEEVES" Protect records
roni dust. 7 2/4 per pkt. 12 51- per pkt.

12 " COCK ANTI- SLIP PADS" eliminate
record slip. 3/2 per oft
13 " PRECISE" Manual Pick-up lift,
•34 4each
14 -VARILIFT" Hydraulic precision pickup control 73 9 each.
15 -ANTISTATIMAT" Drains static from
records instantly. 16/4 each.

7 -TIMES-FIFTY POCKET MICROSCOPE"
An aid to checking stylus wear.17/6 each.

16 "POULINER PAPER SLEEVES" with
see-through centre. 7d. each.

8 "COLTONIAN RECORD RACKS" for safe
record storage. Frills 8 2each

17 " ANTISTATICLOTH" One wipe disperses static charge. 2/6 each.

co ton
ou•io pro•ucts

i The best pick-up arm in the world
Write to SME Limited • Steyning • Sussex • England

372

COLTON 8A CO. ( LAPIDARIES)

LTD.

Dept.HN I

S.W.19

THE CRESCENT,

WIMBLEDON.

LONDON.

K. J. ENTERPRISES
BRITAIN'S PREMIER MAIL-ORDER AUDIO SPECIALISTS
Immediate despatch on Advertised Lines.

Send Cash with Order.
DISCOUNT BARGAINS* VAST STOCKS OF TAPE & EQUIPMENT * REFUND GUARANTEE.

ILFORD -ZONAL TAPE

BRANDED TAPES
20%, OFF!

40Z OFF!

BASF—EMI—GRUNDIG—PHILIPS
SCOTCH—AGFA
Brand new, Fully Guaranteed and in normal manufacturer's pack
LIST
STANDARD PLAY PRICE
5" 600'1
22/2
51 900' Except Agfa 29/5
✓ 1200' J
36/7

OUR
PRICE
18/24/29/6

LONG PLAY
3" 210' Not Scotch
9/3
3" 300' Scotch only
9/7
4" 450'
14/9
4r 6W' BASF, Agfaonly 221*5" 900'
29/2
36/5
•-/- 1800'
51/7
8r2400' BASF, Scotch
74/10" 3280' Agfa only
85/9
10' 3600' BASF only
96/6
101'4200' Agfa,BASFonly 113/6

7/6
7/9
12/18/23/6
29/6
41/6
58/9
68/9
T7/6
89/3

.
51-1200'

SCOTCH DYNARANGE ( L/P)
✓ 900'
32/8
26/3
511200'
41 /33/✓ 1800'
58/1
46/6
81'2400' ( Metal Reel)
84/3
67/6
GRUNDIG TAPE AVAILABLE ONLY
WHERE MARKED WITH ASTERISK
Postage and packing 2/6.

LIST
DOUBLE PLAY
PRICE
3' 300' Not Scotch
14/3
✓ 400' Scotch only
16/7
4' 600'
26/41." 900' Agfa,BASFonly 11/5" 1200'
43/2
*5¡"1800'
56/11
.r 2400'
79/10" 4600' Agfa only
140/9

OUR
PRICE
11/6
13/3
21/2.5/34/9
46/63/6
112/9

TRIPLE PLAY
3
- 450' Not Scotch
lie
3" 600' Scotch only
24/10
4' 900'
40/41'1200' Agfa,BASFonly 50/5 1800' Not Scotch
67/2
51'2400'1 Agfa, BASF
91/4
7' 3600'r only
116/6

I8/19/9
32/3
40/3
54/73/6
93/6

QUADRUPLE PLAY
✓ 600'
37/Ir 800'1 Kodak only
44/3
4" 1200'
64/6

29/6
37/51/6

COMPACT CASSETTES
C.60
17/6
C.90
25/C.I20
33/6

14/3
20/3
27/-

NEW KJ SPECTACULAR
From the Motion Picture & Magnetic Products Division of ILFORD LTD. we are
proud to present a New Stupendous BARGAIN OFFER! Never before have
you been offered such a breathtaking opporturnity. 1LFORD-ZONAL premium
grade magnetic tape ( extensively used by the B.B.C.) at a terrific reduction of
40%! Brand New, Boxed, Fully Guaranteed and complete with leaders, trailers
and stop fail. UNIQUE TO KJ
LIST
ONE
THREE
SIX
PRICE
DESCRIPTION
17/6
50/6
96/6
900' on 5" reel Long play P.V.C.
29/1
22/6
65/125/36/1
1200' on 51" reel Long play P.V.C.
29/6
86/165/51/4
1800' on 7" reel Long play P.V.C.
27/9
81,157/6
43/1
L200' on 5" reel Double Play (Polyester)
36/105/204/56/ L
moo' on 51' reel Double Play ( Polyester)
49/6
14516
285/78/10
2400' on 7' reel Double Play ( Polyester)
Orders over £ 3 post free.
Post and Packing 2/6

SPECIALISTS in PHILIPS, GRUNDIG,
FERGUSON, SANYO and EAGLE EQUIPMENT

BARGAIN OF THE MONTH
PHILIPS 4-TRACK

Orders over £ 3 post free.

TAPE

AMPEX TAPE—SAVE 30')/0

A special offer of top quality, premi urn grade, mylar ( Polyester) base tape with
Full Leader and Stop Foil. Boxed and Fully guaranteed.
LIST PRICE
ONE
THREE
SIX
TYPE
DESCRIPTION
35/24/6
71/I37/S41- I2 1150' on
reel Long Play
42/29/6
86/I
66/551-12 1200' on 5" reel Double Play
55/33/6
97/6
189/551-16 1650' on
reel Double Play
77/6
49/6
145/6
285/551-24 2400' on r reel Double Play
POST & PACKING 26.
ORDERS OVER
POST FREE.

sr

sr

RECORDER

SAVE £ 7.15.0!
E 48. 2.0

PRIC
LIST

P
ORYCRE
CARRIAGE

10 -

Model N 4307

SPECIAL OFFER COMPACT CASSETTES
Superb reproduction, beautifully
designed, simple operation. The
N4307 Philips Tape Recorder
incorporates 411 the famous Philips
features.

up to HALF PRICE
Compact Cassettes with 60 and 90 minutes playing
time. Brand New and packed in nobrnal plastic library
box. Available at this exceptional price.

Standard pattern to fit
Philips, Stella. Elizabethan
Dansette. Sanyo, etc.

MC.60
1for 10i6
3for 30/6 for 55/6
12 for I05/-

MC.90
1for 14/3for 40/6
6 for 78/12 for I50/-

Post and Packing, 2/6. Orders over

e
e

IF REE

Post Free.

K. J. ENTERPRISES (Dept HF 17 THE BRIDGE,
WEALDSTONE, MIDDLESEX ( Opposite Harrow and
Wealdstone Station). 01-427 7758. Showroom hours:
9.30a.m.- 5.30p.m. Closed Lunch 12.30 - 1.30p.m. Close
1p.m. Saturday.

SPECIFICATION
Freq. Range-60-14,000 Hz.
Signal to Noise-45 db. Wow & Flutter—
±0•25%. Output Power-2 watts. Inputs—Mic. 2mV, Rodio/Diode 2mV, Gram.
100mV. Power Supply—Mains Voltage 110/250v. Dimensions--ihr X Ilt" XSf".
Mono recording and playback at 31 i.p.s. Takes 7" spools.
Provision for
mono playback of two parallel tracks.
Monitoring facilities.
Position indicator.
•o Tone control.
Socket for direct recording from Mic./Record player.
Ext.
speaker socket.
Stylishly housed in wooden cabinet.
Complete with microphone, tape & spool.

•
•

•

•

e

•

•

Our New 100 page illustrated catalogue sent entirely
FREE on request. Britain's most specialised comprehensive range of recording tape, Accessories
and Audio equipment. 20,000 reels of tape always in
stock with reductions ranging up to 50"o

The greatest sound on earth...

thenue present...
The ultimate in High Fidelity Recording

REVOX 77

will make and replay
your tapes to
professional standards

This range of
recorders, which

... is out of this world

are available from
stock from Thermac,
has been acclaimed
by professional users
as amasterpiece of
electronic and
mechanical

for a perfect touchdown

engineering.

REVOX 77
REVOX 77
REVOX 77

CS 2or 4
CSVV/2 or 4
K/2 or 4

—

£153 190
£175 50
£181 10

again and again and again

After extensive research the Orbit NM22 magnetic cartridge
has evolved as an outstanding leader in its field due to a
series of unique new concepts in the design of its moving
elements,

Prices include full carriage U.K.

which

give

very

low

crosstalk,

and

excellent

frequency response. Perfect tracking is maintained even at
the lowest stylus pressure due to its low mass and very high
compliance.
The mounting centres for the

NM22

are standard J.I.S. and

E.I.A., enabling its use in practically any tone arm.
Replacement of the stylus is extremely simple and can be

B

carried out without removing the cartridge.
The damper is made of carefully selected quality materials
and is manufactured to proven specifications to maintain
the moving elements of the cartridge in their proper positions,

11111DSPEAKERS

providing well adjusted and uniform performance.
Its precise and clear stereophonic reproduction provides a
realism in audio and an equally outstanding result can be
obtained from mono- aura: recordings.

The B & W range of loudspeakers provides the finest and closest performance
we have ever heard ( an opinion apparently shared by the reviewers) and we
have heard most.

BOWERS & WILKINS P2HG
BOWERS & WILKINS DM3

£89
£63

In Teak, American Walnut or Rotewoocl
Prices include full carriage U.K.

20-20,000 c/s
5mv ( 1000 c/s 5cm/SEC)
1dB ( 1000 c/s)
20 dB ( 1000 c/s)
50,000-100,000 ohms

Impedance
Compliance
Track.ng force

6
2
-3
x1.5
0-acm/dyne
w.
2000
ohms

550 ohms

Weight
Mounting

This equipment is especially recommended
by Hamish Robertson of Thermac.

Dimensions

Specifications :—
Frequency response
Output voltage
Channel balance
Channel separation
Lec
ed isimp
sis t
e
an
nd
ca
ence

7 gr.
.. 1.5. and E.I.A. standard

Replacement Stylus:—
De Luxe diamond
Popular diamond

CASH OR CREDIT TERMS

thermac

0.7mm and 0.5mm
0.7mm end 0.5mm

IVIGIMATIF ACOUBTITOS

96 LANGSIDE AVENUE • GLASGOW Si
For local technical service phone 041-632 1529

184-188

EXPORT ENQUIRIES WELCOMED

GREAT

PORTLAND

STREET,

LONDON.

W.I.

For name and address of nearest stockist telebhone 0I
636 2901-4
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HIGH FIDELITY EQUIPMENT
• NEW FREE ILLUSTRATED HI-FI CATALOGUE ON REQUEST ( ref 16/17)

GARRARD AUTOCHANGERS

All complete with cartridge unless stated—Latest
versions, Brand New. Fully guaranteed.

10
13
14
14
18
21
12
11
14

10
10
10
10
5
15
19
19
14

STEREO HEADPHONES
DHO2S 8 8 ohms
..
..
69/6
Junction Box ( optional)
Complete range of Eagle, Adastra and Koss Headphones.

HIGH QUALITY

POLISHED WOOD

STEREO CARTRIDGES

SPEAKER SYSTEMS

Complete range in stock including Audio-Technica
f sd
f s d
Shure M3D/M
876
*Decca Deram 4 15 0
Shure M44E
17 0 0 * Goldring
Shure M44-5
14 2 6
CS90
5 26
Shure M80E
21 2 6
Goldring 800
12 15 0
Eagle MI007F
5 13 9 * SugdenScul
5 76
(*Ceramic Cartridges— Rest Magnetic).

All contain Bass Units, Tweeters, etc.
(Post etc., B 5/-; M and F, 10/-)
(B— Bookshelf; F— Floor Standing; M—
Medium Size; T—Teak; R— Rosewood)
Cs
8 8
12 12
IS 2
15 5
10 5
32 10
20 10
30 0
40 0
43 10

e

(F—Full Range speaker, B— Bass only)
f s
FR8 8" 10 watt ( F) .. ..
5 19
Twin Axiette 8" 6 watt ( F)
7 17
Axiom 10" 10 watt ( F) ..
8 0
Super 8" RS/DD6 watt ( F)
7 7
Axiom 201 12" 15 watt ( F)
12 5
Audiom 51 12" 15 watt ( B) .
II
0
Triaxiom 2I2C 15 watt ( F) .:
16 10
Super 10" RS/DD 10 watt ( F)
12 2
8C X 50 8" 15 watt ( F) ..
II 15
Axiom 301 12 20 watt ( F) ..
17 5
(Whitewood Cabinets, 8" ES 10s. Od., 10",
£6 10s. Od., 12" £7 15s. Od.)

Modern Teak Plinth with metal surround, complete
with Perspex top. Record can be played with top on.
Price E7/17/6, p.p. 4/6.

MS40 ( B, R) 5 watt
MS6S ( B, R) 10 watt
MS80 ( B, R) 15 watt
DL67 ( B, T) 10 watt
DL42 ( 13. T) 5 watt..
Denton ( B, T) 15 watt ( per pair)
Super Linton ( F, T) : 5 watt ..
Mezzo 11 ( M. Ti 15 watt
Magnum K ( F, T) 25 watt ..
KEF Concorde ( F, TI 25 watt ..

PLUS
EXTRA DISCOUNTS

QUALITY SPEAKERS

Cs
8 8

Mode 2,025 Mono/Stereo ..
Mode 3.000LM Mono/Stereo (9TAHC
DIAM)
Mode AT60 Mk 11 less cartridge ..
Mode AT60 Mk 11 mono cartridge
Mode AT60 Mk 11 mono/stereo
Mode AT60 Mk 11 Deram M/S
Mode AT60 Mk 11 Shure M3DM
Mode 3500 mono/stereo ..
Mode SL55 less cartridge ..
Mode SL65 less cartridge ..

SPECIAL LOW PRICES

C
39
30
30
19
19
41
29

Dovedale 3 ( F, T)
Mezzo 11 ( M) ( T) 15 watt
Ditton 15 ( M) ( T) 15 watt
Maxim ( B, T) 10 watt ..
Dicton ( B. T) 10 watt ..
Sandwich ( F, T) 15/20 watt
Melton ( M, T) 15 watt ..

s
10
0
0
15
17
IS
10

d
0
0
0
0
6
0
0

STEREO HEADPHONE AMPLIFIER
Output for 8 t- 8 ohm
magnetic cartridges.

headphones,

Eagle Model HAIO
Shure Model SA/2E

input for
s
8 19
18 18

d
6
0

MONO/STEREO AMPLIFIERS,
TUNERS, AND
TUNER AMPLIFIERS
(T
Leak Stereo 70 in Teak Case (T)
Leak Stereo 30 Amplifier ( T)
Leak Stereo 30 in Teak Case (
T)
Leak Mono FM Tuner ( V) .
Leak Stereo FM Tuner ( V) ..
Rogers Cadet 3 Teak Amplifier ( V)
Rogers Switched FM Tuner Teak ( V)

C
69
52
58
33
50
37
23

s
10
0
10
5
10
10
10

TRANSISTOR

V

VALVE)

Rogers Ravensbourne Stereo Teak Case (T)
Goodmans Stereo Amplifier (T)
Eagle SA200 Stereo Amplifier ( V) ..
Eagle AM/FM 200 MW/FM Tuner ( V) ..
Eagle TSA20 Stereo Amplifier ( T)
Eagle VTA40 Stereo Amplifier ( T)
Eagle TSA60 Silicon Stereo Amplifier ( T)

L
62
52
26
29
22
38
35

s
15
0
S
IS
0
10
5

C s d
Eagle AFT60 AF/FM Stereo Tuner (T) ..
47 10 0
Armstrong 426 AM/FM Stereo Amp/Tuner ( T) 85 17 6
Armstrong 523 AM/FM Tuner (T) ..
51 10 0
Decoder for 426 AD523
..
9 10 0
Armstrong 521 Stereo Amplifier ( T)
52 0 0
Complete range of Armstrong, Quad, Eagle,
Truvox and Rogers equipment usually in stock.

TRANSCRIPTION RECORD PLAYERS
SINGLE PLAYERS— QUALITY BRAND
NEW PRODUCTION
LESS CARTRIDGE ( UNLESS STATED MONO OR MONO/
STEREO M/S). COMPLETE LIST OF STOCK TYPES ON
REQUEST. ALSO CARTRIDGES.

Garrard
Garrard
Garrard
Garrard
Garrard

SP25
SP25
SP7-5
SP25
SPZ5

Mk : 1 ..
il mono cartridge
Mk II Mano/Stereo .
Deram M/S
.
Mk 11 Shure M3DM .

11
12
13
16
20

s
19
19
10
19
10

d
6
6
0
6
O

Garrard AP75 less cartridge ..
Garrard SL95 Syncrolab manual/auto
Garrard SL75 Syncrolab manual/auto
Goldring GL75
Goldring GL68
Decca Deccadec
Thorens TD150A

COMPLETE STEREO SYSTEMS FROM STOCK

19
39
29
35
22
18
34

o

10

o

15
12

Wyndsor system, 5 t 5 watts

58 gns.

CATALOGUE

LL system with tuner, 5 . 5 watts

69 gns.

Latest 320 page edition with full details of com-

105 gns.

with I0/- value discount vouchers. 7/6 p.p. 1/6.

ponents, kits, test gear. Hi -Fi etc. etc.

LL system with stereo tuner less speakers,
12 t.12 watt.; .

POST AND
PACKING

eLATEST

Complete

Auto- changer, and Transcript Units, 7s. 6d.; Amplifiers and Tuners,
10s.; Speakers, 5s.; Speaker Systems ( B), 5s., ( M) and ( F)

10s..

Cartridges, 2s; Speaker Cabinets, 10s.

PRICE LISTS FREE ON REQUEST

ame-.e-.:«1/1111»

o

10

EXTRA
DISCOUNTS

Thorens TDI50A
„
Thorens TDI50AB ( with plinth) ..
SP25 and Deccadec Plinth ( pp 3s)
AP75, SL75, SL95 Plinth and cover ( pp 5s)

List
List
List
List

Price
Price
Price
Price

£ 0 or above, extra
£ 0 or above, extra
£75 or above, extra
£ 100 or above. extra

OPEN MONDAY, TUESDAY, WEDNESDAY, FRIDAY, SATURDAY 9 A.M. TO 6 P.M. ( THURS. 9 A.M. TO I P.M.)

I5
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d
6
6
0
0

OFFICIAL HI-FI AGENTS for
ARMSTRONG
QUAD
PHILIPS
BRENELL
EAGLE
GOLDRING
DECCA
W.B.
SUGDEN
GOODMANS WHARFEDALE MAGNAVOX LEAK
CELESTION
KLINGER
ROGERS
GARRARD
SHURE
TRUVOX THORENS
TELETON
KOSS
Complete range always in stock. Call in—ask for
stock lists.
New illustrated Hi Fi stock list No. 16/17 on request.

HI-FI SHOWROOM (also Test Equipment, etc.)
309 Edgware Road, London, W.2 01-723 6963
MAIL ORDER AND COMPONENTS SHOP
(also Electronic Organ Sales)
303 Edgware Road, London, W.2 01-723 1008/9

HENRY'S RADIO LTD

Cs
34 12
38 17
3 15
8 10

24%
5%
7 4%
10%

for the man who really knows
music there is only one loudspeaker

JORDAN!? ITS
the cleanest, clearest, most natnral sound you

CCITI

buy.

"Amateur Tape Recording" says: ` When listening to these speakers for the first time, one is
immediately aware of the lack of colouration,
coupled with the excellent transient reproduction
and the big speaker sounds, despite the conflicting
smallness of the enclosures. THE JUNO
WOULD BE MY CHOICE IF I WERE
LOOKING FOR A SMALL SPEAKER OF
OUTSTANDING PERFORMANCE AND
UNIQUE DESIGN.'
The JUNO high fidelity loudspeaker
system costs £2.5. 10.0.
Ask your dealer for ademonstration and technical details.
Manufactured by:

Distributors:

World Exports:

JORDAN WATTS LTD.,

BOOSEY & HAWKES

K.H. WILLIMAN & CO. LTD.,

Benlow Works, Silverdale Road,

(SALES) LTD.,

Blackford House, Sutton,

Hayes, Middx.

Deansbrook, Road,

Surrey, England.

Edgware, Middx.

Tel: Melville 1491
Cables: Tiger, Sutton, Surrey

Jordan- Watts Loudspeakers - The voi( eof high fidelity

bargains

in recording tape
Shamrock Brand
r 1200' polyester

s.

standard play
5' 900' polyester long play ..
1se polyester long play ..
7' 1800' polyester long play ..
5' 1200' polyester double play
7' 2400' polyester double play

d.

.146
.120
.146
.200
.. 16 6
.246

sr

And how to stop it

BASF and Philips at a 20% reduction
(PB—plastic box

CB—cardboard box)

7' 2400' double play PB.
•
1800' double play PB.
•
5' 1200' double play PB.
•
lOr 4200' long play CB•
•
8*" 2400' long play CB....
7' 1800' long play PB•
•
5r 1200' long play PB ... •
5' 900' long play PB
....
C60 cassettes .. ..
C90 cassettes ... •
CI20 cassettes .. ..• •

sr

List price
s. d.
79 0
56 4
43 1
108 6
73 6
51 6
36 4
29 1
17 6
25 0
33 6

Our price
s. d.
63 0
45 0
34 6
869 BASF only
58 9 BASF only
41 2
29 2
23 4
14 0
20 0
27 0

First, measure it — on the Rank Studio Flutter Meter.
The Type 1740 measures accurately the
degree of Wow and Flutter on
sound recorders and
reproducers.
For more information write to:

All orders despatched on day of receipt
Cash with order— deduct 10% for orders £ l0 or over— post
and packing 2/6— over £3 post free.

Chew & Osborne Ltd.
148, High Street, Epping, Essex. Tel. 4242

x

e• RANK
STUDIO

e

EQUIPMENT
Woodger Road,
Shepherds Bush,
London, W.12.
Tel. 01-743 2050

Open Monday to Saturday 9 a.m till 6 p.m. except Wednesday ( half- day)
9 a.m. till Ip.m. and Friday ( late shopping) 9 a.m. till 8 p.m.
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this superb stereo system
worth over £300!
1st Prize in the new MIP
'Name the Greats' Competition
KEF Concerto Speakers
Radford SCA 30 Stereo integrated amplifier
Garrard 401 transcription turntable
SME 3009 pickup arm Shure M55E cartridge

70,1

eatob
This new Music for Pleasure promotion
runs from March 7 to April 11, and
launches 15 new LPs ( 12 in stereo)-- all
famous works by classical composers and
dramatists recorded by celebrated actors and
musicians. Buy any one of the wonderful
selection of LPs listed on this page—they
will be on display at your nearest
Music for Pleasure stockist. You could win
the magnificent stereo equipment shown
above ( or one of two runner-up prizes of
Marconiphone Maestro stereo record
players—worth over £ 50 each)!

Tchaikovsky '
Nutcracker' Suite.
Mendelssohn '
A Midsummer Night's
Dream' Slatkinl Hollywood Bowl Symphony
Orchestra MFP 2113'
Shostakovitch Symphony No. 5 in D
Ancerll Czech Philharmonic Orchestra
MFP 2114'
Dvorak Violin Concerto Josef SuklAncerl
Czech Philharmonic Orchestra M FP 2115'
Moussorgsky '
Pictures at an Exhibition'.
Debussy ' The Submerged Cathedral';
'Golliwog's Cakewalk' and ' Clair de Lune'.
Gwenneth Pryor MFP 2116'
Beethoven Trio No. 7 in B flat ' Archduke'
The David Oistrakh Trio MFP 2117'

Bach Organ Music, incl. Toccata and Fugue
in D minor Carl Weinrich MFP 2111•

Vivaldi '
The Four Seasons' Julian Olevskyl
ScherchenlVienna State Opera Orchestra
MFP 2118'

Beethoven Symphony No. 6 in F ' Pastoral'
Steinberg/Pittsburgh Symphony Orchestra
MFP 2112'

Britten '
The Rape of Lucretia' The first LP
of the original recording, with Peter Pears,
Nancy Evans. Joan Cross MFP 2119
377

fi

e

Max Adrian '
An Evening with G.B.S.'
MFP 2120/1' ( 2 LPs)
Shakespeare '
Julius Caesar'— Soundtrack
excerpts from the MGM film Marlon Brando,
John Gielgud, James Mason M FP 2122
Wilde '
The Importance of Being Earnest'
John Gielgud, Edith Evans and full cast
MFP 2123/4 (
2 LPs)
Stainer '
The Crucifixion' David Hughes,
John Lawrenson, Guildford Cathedral Choir,
conducted by Barry Rose M FP 2125'
Prokofiev '
Peter and the Wolf'.
Haydn '
Toy' Symphony Paul Daneman
Davison/Little Symphony of London
MFP 2126'
The Bath Silver Ring Choir conducted by
Kelvin Thomas Ballads and traditional songs
MFP 1304'
*See sleeve for full description o this stereo record.

MUSIC FOR
PLEASURE

SURBITON
PARK
RADIO
•
t•
•
à• WE ARE THE

UPTO 5
BRITAIN'S ONLY
TAPE RECORDER MART
specialising in the SALE, EXCHANGE and PURCHASE
of every make of high quality Tape Recorder. Brenell,
Ferrograph, Ampex, B. & O., etc., we have the lot!
Fantastic savings of up to 50% off original list prices for Personal
Callers only. Our stocks change daily—call today—well over
100 models to choose from—all guaranteed—you pay no tax
on secondhand machines.

SPECIALISTS IN
HIGH QUALITY
SOUND
EQUIPMENT

TYPICAL BARGAINS
Note: M=Mono, S=Stereo, BP=Battery Portable, 4=4 track, 2=2 track)
All with 3 months' written guarantee
AKAI M8 ( S/4) ..
Our Price
BRENELL MKS (M/2)
Our price
FERROGRAPH 4/AN ( M/2)
Our price
FERROGRAPH 5/AN (M/2)
Our Price
GRUNDIG TK6 ( BP/M/2) ..
Our price
GRUNDIG TK20 ( M/2) ..
Our price
GRUNDIG TK30 ( M/2) ..
Our price
GRUNDIG TK40 ( M/2)
Our Price
GRUNDIG TK4I (('1/4)
Our Price
GRUNDIG TK46 ( S/4)
Our price
GRUNDIG TM46 ( S/4)
Our Price
GRUNDIG TM60 ( S/2)
Our price
PHILIPS EL330I ( BP/M/2) ..
Our price
PHILIPS EL3536 ( 5/4)
Our price
REPS RIO ( M/2)
Our price
REPS RIO ( M/4)
Our price
TELEFUNKEN 75 ( M/2) ..
Our price
TELEFUNKEN 97 ( S/4) ..
Our price
TELEFUNKEN 8SKL (M/C)
Our Price
VORTEXION WVB ( M/2) ..
Our price

Right, QUAD 303
POWER AMPLIFIER

£55. O.O.

Below, QUAD 33
CONTROL UNIT

£43. O.O.

NOTE:

THESE ARE NOW EVEN BETTER VALUE AS
SECONDHAND RECORDERS

AKAI M6 ( 5/4) ..
AKAI M7 ( S/4)..
AKAI 1710W ( 5/4) Brand New List £ I09
BRENELL STB2 TAPE UNIT (S/2) ..
FERROGRAPH 631 (M/2)
GRUNDIG TK340 ( S/4) ..
REVOX E36 ( 514) ..
REVOX 736 (
S/2) ..
SANYO MR929 ( 5/4) Brand New List £ 5.10.0
SANYO MR939 ( S/4)
SONY TC260 ( 5/4) Brand New
TANDBERG 1241 ( 5/4)
.
..
TELEFUNKEN 204E (
S/4) Br
..and ....
..

OUR RANGE ALSO INCLUDES

TELEFUNKEN 204E ( S/4) ..
PERSON..AL ....

ARMSTRONG lc ROGERS ¡c LEAK
TRIPLETONE X MEDLEY 4: SANYO
THORENS X DUAL IC GARRARD
GOLDRING 4C GOODMANS
WHARFEDALE ¡c MARTIN
SHURE
TANNOY Ic RESLO
TANDBERG qc SME
DESIGN FURNITURE
RECORD HOUSING

ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY

YOU PAY NO

Our price
Our price
Our price
Our price
Our price
Our price
Our price
Our Price
Our price
Our price
Our price
Our price
Our price
Our price
Our
Our price
Our
ONLY

79
39
49
59
35
15
29
35
35
52
49
39
17
45
35
35
19
49
39
55

gnu.
gnu.
gnu.
gnu.
gnu.
gnu.
gnu.
gnu
gnu.
gnu.
gnu.
gnu.
gnu.
gnu.
gnu.
gnu.
gnu.
gnu.
gnu.
gnu.

TAX ON

ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY
ONLY

62 gnu.
69 gnu.
85 gns.
89 gnu.
69 gnu.
75 gnu.
69 gnu.
85 gns
79 gnu.
72 gnu.
79 Ens.
59 gnu.
72 gnu.
95 gnu.
69 gnu.

NEW TAPE RECORDERS
We also stock every make and model of New Tape Recorder
plus a complete range of accessories
-

48-50 SURBITON ROAD
KINGSTON UPON THAMES
SURREY TEL : 01-546-5549
OPEN ALL DAY SATURDAY

Part of the NuSound organisation

242/4 PENTON VILLE ROAD, LONDON, N.1
(200 YDS.KINGS CROSS)
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TERminus 82E10

(HALF DAY THURSDAY

BRILLIANT NEW
HUAI FIDELITY
SirSTEll 0001111 d master
2000
A brilliant new high fidelity stereo system with
FM stereo radio for your complete listening
enjoyment.
The good looking cabinet finished in teak with
blue tinted perspex lid and aluminium trim
houses the SOUNDMASTER 2000
all- transistorised amplifier giving
15 watts ( RMS) per channel, FM Stereo Radio
and Garrard AP75 turntable fitted with
high quality stereo magnetic cartridge. Two
matched long throw hi-fi speakers complete
the system.

ou

If you are looking for a truly complete hi-fi
music system, ask your dealer to show you the
SOUNDMASTER 2000 or write for illustrated
leaflet giving details of the complete
SOUNDMASTER range.

d master

SOUNDMASTER LIMITED
Dept. HF, Brook Road, London, N.22
Telephone: 01-888 7487

BORROW YOUR
Ridgers of Berkshire

STEREO RECORDS

1

AND TAPES!

_

The New hi-fi Demonstration
Centre for the Royal County

Have you good
quality stereo
equipment?

See and hear the newest and best in Audio and
hi-fi units. Our comparison lounge enables you to
choose— in comfort and privacy—the speakers best
suited to YOUR requirements. Equipment by:—
Leak, Quad, Goodnnans, Bang & Olufsen, Sony,
Rogers, Wharfedale, etc., etc.

•
s

r'

pECI AL'S

STEREO
LIBRARY

Special " No Deposit" Credit available.
Why not drop in for achat and alisten?
Our staff are specially trained to deal with
all questions on Unit audio and Hi-fi, they
look forward to helping you!

RIDGERS

ern. 1ml...de,. marine.,

42 BROADWAY
BRACKNELL TEL. 5895

Do you know how
to care for
stereo discs
and tapes?
Would you like
to enjoy all the
latest stereo
records in your
own home for
only afew pence
per day?
Then send 9d. in
stamps for our new
free brochure
giving full
details of the
WSL service.

The Wilson Stereo Library Ltd.
104-106, NORWOOD HIGH STREET, LONDON, S.E.27
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BIRMINGHAM

NUW.

SOLIHULL

SCAN UNITS ON SHELFRAMES
Frames:
16.19.0
per pair

Scan Record Unit:
Scan Audio Unit:

For the best in equipment

18.15.0
16.19.0

visit
C. H. ( HI- FIDELITY) LTD.
Hi-Fidelity Centre

12, DRURY LANE,

167-169, BROMSGROVE ST.,

SOLIHULL,

BIRMINGHAM 5.

WARWICKSHIRE.

021-692 1487

021-705 7999

Demonstration facilities

*rem

available by appointment

Send for free illustrated
catalogue giving full details
of 22 different cabinets
'&18 superbly finished Et designed.
Prices from £6.19.0 to 52 gns.
.Also stockists list. ( U.K. only).

RECORD

Free Hi Fi Housing Advisory Service

L110111111E

Dept = Brook Rd, London N22 Tel 01-888 7487

STEREO

il

BROADCASTING

1968-1969

A TECHNICAL SERVICE — for the conversion and
realignment of F.M Tuners for Stereo Broadcasts.

Before investing in a new tuner, why not ask for our advice
about the possibility of converting your existing receiver to
STEREO?
Tuners modified include those manufactured by:—Armstrong
- Avantic - B & O - Clarke & Smith - Chapman - Dulci Dynatron - Eagle - Eddystone - E.M.I. - Fisher - Grundig Heathkit - Jason - Leak - Lowther - L & R - Metz - Pioneer
- Pye - Quad - Rogers - R.C.A. - H. H. Scott - Telefunken T.S.L. - Trio.

HI-FI YEAR BOOK
NOW ON SALE
e

e 55

MOTION ELECTRONICS LTD.

page section of informative articles.

•260 pages of illustrated directories.

Manufacturers and Designers of High Quality Sound Systems
39 PELHAM ROAD, GRAVESEND,
TELEPHONE
GRAVESEND 66922

Completely revised.

PICKUPS
TURNTABLES
TUNERS
T
TUNER/AMPLIFIERS
AMPLIFIERS
i
SPEAKERS - HEADPHONES - KITS

KENT.

Please send an estimate for the conversion of my FM Tuner
for MULTIPLEX RECEPTION
To: Motion Electronics Ltd., 39 Pelham Road, Gravesend,
Kent.

Price 1
5/— (
posted I
7/— : overseas 17/9)

Name

NILES HENSLOW YEAR BOOKS

Address

Send for your copy today

Telephone
Make and Model of Tuner

99 MORTIMER STREET, LONDON W.I

Stereo Decoder Required YES/NO ( delete not applicable)

—
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Towards Perfection
THE
INCOMPARABLE
LOWTHER SOUND whether . . .
it be creating sounds to evaluate diction in a language
laboratory;

sound

level

in

industrial

application;

or

Mozart's Requiem in St. Paul's Cathedral.
There is also a Lowther folded horn enclosure especially
designed for your requirements.
Write for full details of all products including Amplifiers,
Control Units and Tuners:—
THE LOWTHER MANUFACTURING CO.,
ST. MARK'S ROAD, BROMLEY, KENT

HEATHKIT

Your Top 30 in Hi Fi

SEE THESE AND MANY MORE
ELECTRONIC MODELS IN THIS FREE CATALOGUE
_

1-I 11C_EVILUI0E

- CATALOGUE

1968/69

- ....

Have you seen the 1969 Heathkit catalogue? Its 36 pages, with many models illustrated
in full colour, will appeal to all, especially to lovers of Hi Fi, audio enthusiasts, tape
recordists, and indeed to anyone interested in listening to music. The wide range of
Heakthkit models featured in this catalogue includes the following:—

eHi -Fi tuners, amplifiers and receivers, stereo and mono eTape Recorders
eRecord- Players eSpeaker systems •Car Radios eTransistor portables

There are also, of course, the world-famous Heathkit instruments for the laboratory,
the school or college and the home workshop. Also models for the radio amateur.
All available at significant savings.

DAYSTROM LTD.
Dept. HF3, Gloucester GL2 6EE
OVER UR
DIFFERENT
MODELS

Please send me my FREE catalogue, without obligation, to:
NAME
ADDRESS

DAYSTROM LTD.
GLOUCESTER. Tel: 29451
381

what's so special about

fonwitreat

MUSIC IN THE HOME?

Precision in Sound

Why do media as diverse as the Guardian, House & Garden and the American High
Fidelity single us out for especial recommendation? Why, indeed, did the last of
these—in a survey of Britain's HiFi Scene—refer to us as 'epitomizing the literate,
music-oriented and quality-minded British audio field in general'? Perhaps the
answer lies quite simply in two words: WE CARE.

B.0.2 COMBINED TURNTABLE AND
PICK-UP ASSEMBLY. QUALITY
PERFORMANCE AT AREALISTIC PRICE

About music, for instance. We take the view that the pursuit of HiFi is fruitless if
it is not directed towards a deeper enjoyment and appreciation of fine music. We do
care about the technical aspects so long as these serve musical ends, but we refute the
idea that, to enjoy their fruits in your home, you have to master audio jargon and
techniques. Our concern for musical values not only governs our choice of components, it is also the reason behind LIVE RECORD REVIEW, our weekly, free recital
devoted to the latest recordings (2 to 4.30 every Saturday), and our Record Advisory
Service.
We care about our customers, and want to help them achieve and maintain the most
satisfying sound reproduction within their means. Mostly, of course, this entails
working to a limited budget, and our entire BUDGET STEREO concept is directed
towards this end. BUDGET STEREO represents a flexible first-things-first approach
which is exemplified in the loudspeaker system on which so many of our installations
are based. The CQ Junior bookshelf speaker, exclusive to MUSIC IN THE HOME,
costs only £ 14 yet we (and most of our clients) find it more satisfying musically than
other available units costing up to £25. But, because we want you to be sure of your
choice, each pair of CQ Juniors we supply may be returned within six weeks of being
purchased and exchanged for any other speakers of your choice upon payment of the
difference!

Featuring:
*Belt drive
turntable
with S.A.U.2
arm operated
by hydraulic lift
and with lowering
device.

We care about our reputation, because it is rewarding to know that people feel glad
they came to us and took our advice, and because we have learnt that real expertise
allied to genuine after-sales service cements the kind of trust which leads to permanent
relationships with our customers and to the countless personal recommendations
which form the most vital part of our business. Indeed, caring about music and
about those who share our passion is our business, as you will discover when you
visit our showroom or send for our BUDGET STEREO literature, and there is
nothing we like better than to prove that MUSIC IN THE HOME does, after all,
stand for something rather special....

*331 and 45 r.p.m.
*Virtually silent.
*Anti-vibration springs.
*Available as chassis only
or on teak plinth.
Prices and full details from:

Hours of Business: 9.30 to 5.30 (Thursday 9.30 to 1; Fridays 9.30 to 7).

A. R. SIIGDEN (£, Co.
MARKET STREET,

BRIGHOUSE,

TEL. 2142

(Engineers)

HD6 1DX.

Ltd

TH

YORKSHIRE

Two more sound
ideas from Grundig.

Thomas Heinitz
Tel. 01-229 2077

MUSIC IN THE HOME

35 MOSCOW RD QUEENSWAY LONDON W2

If you're thinking about record storage
you must contact

Phoenix
Unix Record Sections provide a really effective answer
to housing an expanding
record library.
Unix Record Sections enable
your storage space to grow
with your collection.

Like our speaker enclosures.
Beautifully finished in teak and
walnut and fitted with really high-quality
Grundig loudspeakers.
Truly superb reproduction.
Also, if you have atransistor radio, the
Grundig mains power pack is avery useful
battery saver.
It just fits in the space of aconventional PP9
battery so when your portable isn't going any place
you can run it off the mains supply.

Unix Record Sections are
available open fronted or
with glass or wooden sliding
doors,
and
are specially
designed to fit in with the
well-known Unix Bookcase
sections.

ONLY AVAILABLE FROM PHOENIX BOOKCASES

Dept. HF39, 36a St. Martin's Lane, London, W.C.2

Write for the name and address of your nearest
Grundig Accessories specialist.

Telephone: 01-836 0526.

Grundig (Great Britain) Ltd.. London S.E.26.
A Member of the British Industrial Holdings Group
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A SOUND •
FEEROGRA"' e
•
••
ReVox • ATFUTURE
LASKY'S •

vt a utillerS

Your future is guaranteed in the world's
fastest growing industry—High Fidelity
and Electronics.
We are seeking men of proven sales
ability to join our expanding organisation
(already the largest in Europe) to sell
High Fidelity, Radio and Tape
equipment of the highest quality.
Positions for senior and trainee salesmen
exist in all our West End branches
including our superb new "Home of High
Fidelity"-42-45 Tottenham Court Rd.,
W.I.
Top salaries based on experience plus
many incentive bonuses and assured
prospects of promotion.
Write today giving full details of your
past business experience to the Sales
Director,
Lasky's Radio Limited,
3-15 Cavell Street, London, E.1

are among the tape recorder
manufacturers that particularly
recommend the use of the

Tape Head
M4iplo
tenance Kit
The technical editors of the leading audio journals have
undertaken comprehensive tests of this kit and recommend
it unreservedly.
Reduce wear and obtain better recording and reproduction
with your tape recorder by using regularly the Bib Tape
Head Maintenance Kit.

III••••••••••••••••••

Size E. The kit contains: Bottle Bib Instrument Cleaner, two blue Tape
Head Applicator tools, two white Tape Head polisher tools, to Applicator and polisher sticks, double-ended brush, packet cleaning tissues,
instruction leaflet; all in a folding Plastic Wallet. Price: 17/- each inc. P.T.

Bib Recording Tape Splicer

Invaluable tor precise
and easy splicing and
also for accurate tape
editing. Fitted with
clamps for holding
tape while splicing
diagonal or butt
splices. Chromeplated on non-slip
base, complete with
razor cutter. I9/6d.
di?

CD

68 pages of essential audio information makes this beautifully
produced pocket diary a must for every audio enthusiast and
craftsman. Scope covers Music, Acoustics, Hearing, Hi -Fi,
Tape Recording, Audio Reference Data, and includes:
Musical terms; sound wavelength/frequency; pickup tracking
error; interconnections and impedance matching; loudspeaker
crossovers; glossary of hi-fi terms; tape playing time; tape
track position; units and abbreviations; common circuit
symbols; decibels; compliance, mass, resonance; useful
equivalents; metric/British conversions— and more, more,
MORE !Price8/6

Model 20

RECORDING TAPE SPLICER

A LINK HOUSE GROUP PUBLICATION,

Prices recommended retail. Obtainable from most audio stockists.

Link House, Dingwall Avenue, Croydon CR9 2TA.

Bib Division Multicore Solders Ltd., Hemel Hempstead, Herts.
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BUMS BY G.A.BRIGGS
A QUARTER OF A MILLION COPIES HAVE BEEN SOLD SINCE

1948

AERIAL HANDBOOK (
second edition)
176 pages, 144 illustrations. PRICE (semi-stiff cover)
I5/- ( 16/6 post free). Cloth bound 22/6 ( 24/- post
free).

THE PART EXCHANGE SPECIALISTS

Any audio equipment considered
either for CASH or EXCHANGE
— BEST OFFERS AVAILABLE —

CABINET HANDBOOK
112 pages, 90 illustrations.
Semi- stiff cover.

H. C. IIADIUDGE LTD

PRICE 7/6 (8/6 post free).
WRITE IN TODAY, Quoting Ref: H.F.N.

AUDIO BIOGRAPHIES

Address: 8 MOOR ST., LONDON W.1

344 pages, 64 contributions from pioneers and leaders
in Audio. Cloth bound. PRICE 25'- ( 27 - post free).

Telephone: 01-437 7108

MUSICAL INSTRUMENTS AND AUDIO
240 pages. 212 illustrations.
PRICE 32'6 ( 34/6 post free).

Cloth

bound.

A. D.

LOUDSPEAKERS
Fifth edition- 336 pages, 230 illustrations.
Cloth bound. PRICE 25/- ( 27/- post free).

STOCK MODELS OR MADE
TO YOUR SPECIFICATION

A TO Z IN AUDIO
224 pages, 160 illustrations.
PRICE 15/6 ( I7/- post free).

Cloth

LOUDSPEAKER
ENCLOSURES
& CABINETS

bound.

FINEST VENEERS & FINISHES
PLEASE

MORE ABOUT LOUDSPEAKERS
136 pages, 112 illustrations. PRICE 8/6 (9/6 post free).
Semi-stiff cover.

NOTE

A. DAVIES & CO.
(Cabinet Makers)

OUR NEW

WELLESLEY ROAD
LONDON, N.W.5

ADDRESS
PIANOS, PIANISTS AND SONICS
190 pages, 102 illustrations.
PRICE 18/6 ( 20/- post free).

Cloth

01-485 5775

Open till 5.30 Saturday

bound.

AUDIO AND ACOUSTICS
168 pages, 140 illustrations.
free). Semi-stiff cover.

PRICE

12/6 ( 13/6 post

CLASS " A"
STEREO

ABOUT YOUR HEARING
132 pages, 112 illustrations. PRICE ( semi- stiff cover)
15/6 ( 16/6 post free). Cloth bound 22/6 ( 24/- post free).

PACKAGE
DEAL

LETTERS FROM U.S.A
Dear Sir:
May 1968
Would you please forward me alist of your books and leaflets
presently available. 1have had several of your books but
friends have failed to return them over the years. Ithink
your books are the finest works on high fidelity available and
Iwould like to add them to my library again.
Thank you very much.
Vernon T. Randle, Dallas, Texas.
September, 1968
Extract of letter from Mr. Wendell C. Ward of Texas, U.S.A.
1have recently read through Mr. Briggs' book " A to Z in
Audio" and found it most interesting. Its refreshing to find
aman who can write about what could be adry subject with
enthusiasm and humor.

PLEASE SEND BOOK ORDERS
•TO
OUR ILKLEY BRANCH—

DIRECT

BWS 13 WELLS ROAD, ILKLEY, YORKS.
LEAFLETS GIVING A GENERAL OUTLINE OF THE ABOVE
BOOKS ARE ALSO AVAILABLE POST FREE FROM THE
ABOVE ADDRESS.
Sold by Bach° Dealers and Book Shops
PubJoshed by

RANK WHARFEDALE
YORKSHIRE.

LIMITED, IDLE, BRADFORD,
Tel. Bradford 612552.

Richard Allan A2I amplifier.
Connoisseur BD2 playing unit.
Shure M3D p.u. cartridge.
Two Goodman's Mezzo Il
speakers.
Total recommended price £56.18.9

RECORD
BUYERS
NEED

Sound
Systems'
Sound
Systems
Sound
Super!

Your Tape and HiFi

AUDIO

RECORD
WHY? BECAUSE it has the
most expert and forthright
panel of reviewers in the
business. A record buyer can
save time and money by studying ARR first. And if he's
extra busy he need only look

Specialists

REVIEW

at the ratings—exclusive to
AUDIO RECORD REVIEW.
Only 2s. 6d. at bookstalls or
by post from AUDIO RECORD REVIEW, Heathcock
Court, Strand, London, W.C.2.
Every month on the 1st.

SOUND SYSTEMS,
218 HIGH STREET,
BROMLEY, KENT
01-460 4000

The Goldring caress...
we call it transduction seduction
Smooth, breathing, open and graceful
that's the sound of Goldring True
Transduction. The ability of acartridge
to track properly at low forces
is only the first stage of design,
and from that point Goldring
engineers continued development
through to achieve their
True Transduction. A micro-element a
of tubular permeable material lies
in aTree-Field' generated from afixed
source away from the removable

stylus assembly. It is as light as the
cantilever itself— no massy magnets
or coils to move! This design approach
provides atexture of
sound transparency previously
associated with direct-coupled pickups.
Excessive de-coupling techniques are
rendered unnecessary and
tight coupling is employed to ensure
that every motion of the sensing
element is identical to that of
the stylus— at all frequencies.

®

Full technical details of these new era cartridges from
Desk HF, Goldring Manufacturing Co. (Great Britain) Ltd.,
486-488 High Road, Leytonstone, London. Ea!,
or from your nearest dealer.
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AUDIO SERVICES
offer up to

25% CASH

scout«

plus DEMONSTRATIONS
EXPERT GUIDANCE

INSTALLATION IF REQUIRED
SERVICE
GUARANTEED SATISFACTION
Alexander Shackman, the acknowledged authority on high
quality sound reproduction, now adds to his personal service,
the attraction of substantial cash discounts on all the leading
makes of equipment.

LARGE STOCKS
Audio Services is an old established, highly specialised, Hi Fi retail
business of high reputation. Large stocks are carried of all leading
brands, including their own unique Dynastatic Mark 11 loudspeaker...
Duode Janszen, Leak Sandwich, Richard Allan ' Pavane', Richard Allan
Class A amplifiers, Leak Stereo 70, Rogers Ravensbourne, Armstrong
New 400 and 500, and Sinus Range, plus everything that is best!
... and now Audio Services introduce their latest development, the
NOVASTATIC Loudspeaker at only £42 0 0. An economically priced,
quality performance development from the very successful Dynastatic
series, the NOVASTATIC incorporates the patented Shackman
Electrostatic Unit. They are now on continuous demonstration and
deliveries commence in December.

AND CALLERS ARE WELCOME
including Saturday

Half day

82, EAST BARNET RD,

NEW BARNET,HERTS.
TEL: BARnet 6605.

SEND THIS COUPON FOR
DISCOUNT PRICE LIST •
or telephone.
Name
Address

All SERIES
2or 4 TRACK
PORTABLE
VERSION
COMPLETE WITH
AMPLIFIERS AND 4 BUILT-IN SPEAKERS, £211/—/—.

OUR CASH PRICE £ 185/10/-.
or your REVOX G36 and £ 129/10/—.
or your REVOX 636 and £ 109/10/—.
TOP PART EXCHANGE ALLOWANCES
on all Hi Fi Equipment
Use your allowance as H.P. deposit

QUAD 33, 303 and FM TUNER, £149/-/-.
or your QUAD 22 inc. Amps. and Tuner, and £99/101—.
or your ROGERS CADET Ill and £ 115/10/—.
or your GOODMANS MAXAMP and £ 108/10/—.

LEAK STEREO 70 £69/10/-.
or your VARISLOPE 11 with AMPS., and £47/101—.
or your LEAK STEREO 30 cased and £29/10/—.
or your ARMSTRONG 421 and £ 35/10/—.

or your WHARFEDALE DENTONS and £62/10/—.
or your CELESTION DITTON TENS and £57 / 10/—.
or your GOODMANS MAXIMS and £57/10/—.

NIKKO ST701 AM- FM TUNER/AMP, £I36/3/6.

The Dynastatic Mark 11 loudspeaker is widely exported. Price £ 52.
Covered by British Patents Nos. 1059307 and 1105627. Other UK and
US patents pending.

AfiDE
MIZIOCU
111.1'D

REVOX

LEAK SANDWICH SPEAKERS ( pair), £87/-/-.

WE ARE A SHOP
Hours of opening 9.30 a.m.-6.00 p.m.
Thursday. Tel: 01-449 6605

THE

Callers welcome

or your NIKKO TRM4OB and £ 100/10/—.
or your ROGERS HG88 Ill and £98/10/—.
OR YOU NAME IT
Stockists for SANYO, LEAK, QUAD, ARENA, GARRARD
GOLDRING, ARMSTRONG, WHARFEDALE, etc.
Our allowances apply to mint equipment in good working
order.

e H.P. CREDIT FACILITIES • BY RETURN MAIL ORDER.
e INSTANT BARCLAYCARD CREDIT. ( carriage extra).

WIMBLEDON
JAMES RUSSELL & SONS LTD.
5 II WIMBLEDON ( Station) BRIDGE, SWI9
Tel.. 0I - 946 8804

CLASSIFIED
ADVERTISEMENTS
Advertisements for this section must be pre- paid. The rate is 8d. per word ( private), minimum
I0/-, Box Nos. 2s. 6d. extra. Trade rates II- per word, minimum I5s., Box Nos. 2s. 6d. extra.
Copy and remittance for advertisements in APRIL 1969 issue must reach these offices by
4th MARCH, addressed to: The Advertisement Manager, Hi Fi News, Link House, Dingwall
Avenue, Croydon, CR9 2TA. NOTE: Advertisement copy must be clearly printed in block
capitals or typewritten.
Replies to Box Nos. should be addressed to the Advertisement Manager, Hi Fi News, Link House,
Dingwall Avenue, Croydon, CR9 2TA, and the Box No. quoted on the outside of the envelope.
The district after Box No. indicates its locality.

Professional 10 channel console audio mixer. Microphone, tape, gram., auxiliary, and spot input. Level and
monitoring facilities.
View by appointment.
Tel.:
01-748 3290.
Teletunken Operette Stereo Tuner/Amplifier and 2
hi-fi W.B.60 Speakers. All as new, £90 (cost £ 157)Tel.: FARNBOROUGH ( Kent) 55302 (after 6 p.m.).
B & O Pick-up arm and cartridge. Perfect condition,
£10. Reynolds. Tel.: Ascot 20937.
Wharfedale 10" Golden P.S.T.4 Tweeters, housed in
professionally made teak Reflex enclosures. Perfect £28
a pair. Tel.: 01-950 3933 (Watford).
Wharfedale Co-Ax 12 in 3 cu. ft. bass reflex enclosure
and Armstrong AM/FM Tuner, £20.
Sinclair, 60
Cherrybank Road, Glasgow, S.3.
Two Wharfedale W12/RS Dual Cone. Unused.
reasonable offer secures. Tel.: 01-626 4711.
Tape Records. Mono, 4 track,
10 Altfield Road, Liverpool, 14.

31,

First

as new, 25/-. S.a.e.

Leak Stereo 30, Leak Stereo tuner, pair Mini Sandwich
speakers. All new. £ 115. Tel.: SKY 1020 (or evenings,
01-998 5792).

SITUATIONS VACANT

Vortexion CBL Series 5 stereo tape recorder. Recent
manufacturer's overhaul. Perfect condition. £ 105 o.n.o.
01-289 1803.

Leak Stereo Troughline II; Varislope Stereo; Stereo
20; Garrard 301 Strobe; Decca ffss Mk II; superb outfit. £65. Jordana (Bucks.). Tel.: 2336.

Tape Recorder and HiFi Engineer required. Good
pay and conditions. R.E.W. (Earlsfieldl Ltd., 266-268
Upper Tooting Road, London, S.W.17. Tel.: 01-672 8267,
672 9175.

Pair of Monitor speakers for sale. Finished in teak.
Handling capacity 20 watts RMS. £ 120 per pair. Also
Revox 736 4 track stereo recorder in perfect order, £80.
Tel.: Fitroy 3261 after 6 p.m.

Philips record player AGI016 with diamond, Heathkit
S-33 amplifier, 2 Wharfedale concrete column speakers,
£25. Tel.: 01-360 688. Please note that speakers weigh
1cwt. each and buyer must collect. ( London N.21).

HiFi Tape Recorders. Senior Salesman required, must
be fully experienced in all makes of equipment. Also
Junior Salesman required. Telesonic Ltd., 92 Tottenham
Court Road, London, W.I. Tel.: 01-636 8177.

One pair of RS DD speakers in 2 cu. ft. mahogany
enclosures. Demonstration available. £ 34 pair. Tel.:
01-449 4891.

Pair of Wharfedale "Airedale" Speakers. Quad FM
Tuner. Quad 22 Pre-Amp. Paid Quad II Power Amplifiers. All unmarked and in new condition, must sell, removing. Best offers. Box No. 1022 ( Lancs.).

Testers and Trouble-shooters required by manufacturers
of car radios, tape recorders, record players, etc. Good
rates of pay. Apply to: Elizabethan Electronics Ltd.,
Ref.: HEN2, Crow Lane, Romford, Essex. Tel.: Romford
64101.

Thorens TD124!11 in Wharfedale plinth, £39; B &
1000 tuner/amp., £67/10/-. Medford, 23 The Leasow,
Aldridge, Staffs.

Design Development Engineer for laboratory work in
the design of audio amplifiers, V.H.F. tuners and quality
tape recorders. Only persons holding a similar position
need apply. Salary according to experience. Apply to:
Elizabethan Electronics Ltd., Ref.: HFN I, Crow Lane,
Romford, Essex. Tel.: Romford 64101.
A SOUND FUTURE AT LASKEY'S SEE PAGE 383.
Are you ambitious and looking for a position to exploit
your talents? If you have a good technical background,
a flair for merchandising, and a talent for negotiating,
then you may be the man we are looking for. We are a
nationally known retail group with over 100 branches,
many of which have an Audio Department, and we need
someone to help develop and expand this sector of the
Company's activities. The man chosen will be based at
our administrative centre in Edgware, and salary will be
dependant upon experience, etc. Applications giving the
fullest details should be addressed to: R. R. Cooke,
Dixons Ltd., 18/24 High Street, Edgware, Middlesex.
Assistant Manager required for leading High Fidelity
Company in Purley, Surrey. Must be fully conversant
with all aspects of High Fidelity. Excellent salary plus
commission. Telephone for appointment: 01-668 4800.
Magnetic Tapes Ltd. require young men to be trained
in various processes of manufacturing tape recorders for
both industrial and commercial use. Varied and interesting work. Genuine interest in the audio field essential.
Please write for appointment giving details of any previous experience. Apply to S. E. L. Collings, Magnetic
Tapes Ltd., Chilton Works, Garden Road, Richmond,
Surrey.

Revox 736. 4 Track stereo recorder, Reslo mike, 2 full
10f" reels tape. Still under guarantee, £ 100. Clarke,
190 Halifax Road, Brierfield, Nelson, Lancs. Tel.: 64675.
Armstrong 423 AM/FM tuner, (no decoder), as new
£30 or exchange for Goldring GL75/P. 103 Fairfield
Street, Leicester.
Vortexion CBL Stereo Tape Recorder, 15, 7, 31 i.p.s.
£110 o.n.o. Virtually as new. Tel.: Wickham Bishops
8166 ( Essex).
Leak Stereo 30 amplifier-very good condition-£33.
Lloyd, Avilion, Roman Road, Bleadon (502), Somerset.
Dictograph Public Address System, Includes 5box type
speakers, 8 cone type speakers, transmitting equipment,
radio etc. Offers over £20 to the Works Manager,
Thomas Bushill & Sons Ltd., Burnsall Road, Canley,
Coventry, CV5 6BT. Tel.: Coventry 74291.
Leak FM Tuner, 2 months, £30. Philips HiFi Loudspeaker, £ 15 (cost £31). Both immaculate. Tel.: Worthing
42782, evenings.
Garrard LAB 80 Mk II with teak plinth and Perspex
cover. Pickering V15 magnetic cartridge fitted. All new
and unused. £32. L. Ellis, 16 Harebell Road, Blackbird
Leys, Oxford, OX4 5RH.
Nikko FAM12 stereo tuner. 5 months old. £45.
Clements, ISeletar Flats, Belle Isle, Brampton, Hunts.
Jordan-Watts Al2 (Juno) enclosure. £ 15. Gararrd
LAB.AT6 with two Sonotone 9TA cartridges, £ 12/10/-.
Dynatron tuner/amplifier, £ 15.
Miller, 402 Bradley
Road, Huddersfield. Tel.: 32192.
Matched pair Wharfedale Lintons teak as new, £25
o.n.o. Box 1023 (S. Yorks.).

FOR SALE- private
Disc Cutter 3-speed, varigroove, suction, hot stylus,
Leak TL-50 perfect. Pair Goodmans 201 in 4 cu. ft. B/R
cabinets. A. & D. Limiter amplifier. Offers to L. G.
Farley, IBroomfield Close, Rydes Hill, Guildford.
Leak Stereo 30 Sandwiches, "Spugte". 301 Rogers
tuner in towline cabinet, £ 160. Mr. Searle, 1 Manor
Court, Grange Park Road, Leyton, London, E.10.
Vortexion WVA Tape Recorder; as new; £75 o.n.o.
(can be heard Richmond. Surrey), or part exchange for
Stereo Recorder. Goring, evenings: 01-892 2093.
Heathkit AA-22u Cabinet, £2. Decca ARI Arm,
Deram Cartridge, Bias Compensator, and Microlift;
Adaptor for Magnetic Cartridges, £7. Audio Technica
AT-3Cartridge, £4. Barklem, 164 High Road, Woodford
Green, Essex. Daytime: 01-890 4266.
Magnavox 363 Quarter Track Deck, £71101-. 9TA/HC
Cartridge, £ 1. CS90 Cartridge, £2/10/-. Jones, 12
Ballater Drive, Stirling, Scotland. Tel.: Stirling 5554.

Leak Stereo 30 Troughline. Three tuner GL68 deck
with Pickering VI5, AMEI, Magnum-K. Walnut speaker.
Perfect. LISO. Write, Stead, 8 Carey Close, Windsor,
Berks.
Tandberg 64X, £90. Radford FMT2M stereo tuner,
£40.
Radford STA25 power amplifier, £40. Tel.:
01-460 0958, (evenings).
Garrard 4HF. Deram and Auriol, mint, £ 10. Cobbold,
2 Edmonton Road, Kesegrave, Suffolk. Tel.: 3911.

Audio & Design Laboratory 9" P/U arm. Damped,
cam operated lifting device. Damping fluid and Mercury
for contacts. Guaranteed unused. Cost £29. Offers
please. Norton, 67 Turner Rise, Oadby, Leicester.
Two Shure M80E, for Garrard LAB 80 for sale (changed
motor) half price £ 12 each; I Tannoy van-twin stereo
cartridge £5; IS.M.E. ultra light shell £ 1; 1S.M.E. light
shell £ 1; 1S.M.E. standard shell, £ 1. Bassett, 39 Buckingham Road, Doncaster.
Pair Wharfedale Super Eight RS/DD speakers recently
overhauled at Works in hand made teak veneer cabinets
just repolished perfect condition, £26. Tel.: 031-332 5690.
2 Ravelston House Grove, Edinburgh.
Bargain. Two Lowther P.U. Mark 2 Speakers as
specified for the John Crabbe Concrete Horn Speaker,
£20 each, cost double. Little used. Outstanding stereo
reproduction. Box No. 1024 (Sussex).
Thorens TD.150B with perspex cover, Transcriptors
Fluid Arm, Goodmans Tri-Axio speaker unit in 3 cu. ft.
enclosure. Ltitle used. £45. Will separate. Box No. 1025
(Bucks.).
Garrard 401 Turntable in teak cabinet with hinged
Perspex lid, as new. Cost about £38. First offer of £24
secures it with free Stereo Preamplifier worth £5, brand
new. Demonstration available. Dr. Valsalan, Goodmayes Hospital, Ilford, Essex. Tel.: 01-590 6060.
Rogers Ravensbourne stereo amp. Purchased January
this year. £50. Riseborough, 8 Harrier Road, Haverfordwest, Pembrokeshire.
Blaupunkt stereo tuner amplifier. Excellent stereo
radio reception with pair of B & 0 speakers. Tel.:
01-902 2313 (Wembley).
Ortofon SPU/GE plus transformers, £ 11/10/-. Decca
ffss stereo, mono, and SME Adaptor, £7. 102 Heston
Road, Heston.
Thorens TP13 Arm, bias compensator, and baseboard.
£8, offers. Jeanes, 27 Swan Lane, Coventry.
Leak Sandwich Teak. £25. As new. Tel.: Bourne
End ( Berkshire), 20642 (evenings and weekends).
Little used. 3 Months old Rogers Ravensbourne FM2
Tuner, chassis model, £50. Lazenby, 77 Trafalgar Road,
Scarborough. Tel.: Scar. 64030 (day only).
Complete de Luxe Hi-Fi in cabinet, 2 Quad II amplifiers, 22 Control FM tuner, two leak speakers. Quad
radio, Ortofon with SME arm, Goldring Lenca turntable,
£200. Tel.: 01-769 7908.

Two Wharfedale W3s, walnut, £45. Exchange Leak
Minis. " Airedale" walnut, £35. Leak Varislope Preamp
-TL25, £20. Ferrog,raph Five, four channel mixer.
Used approx. eight times year. Immaculate, £65. Delivery Yorks. Weatherill, 26 Rydedale Crescent, Kirbymoorside, Yorks.

Ortofon SLUE and Transformer ( fitted DIN plugsuit Quad 303); boxed; hardware etc. £22 offers. Also
B & W Adaptor for Shure V15/SME ( with Quad/Radford
unit), £ 11151- o.n.o.
Unused item.
Box No. 1026
(London).

Ortofon 'C' head with diamond stylus arm and transformer (mono), perfect, £5. Tel.: Guildford 60492.

Two Lowther Acousta enclosures, Garrard 401, SME
3012, Shure V- I
5, Fisher 400 tuner amplifier £200 o.n.o.
Sug,gett, 9 Green Ride Ave., Hunsworth, ..Cleckheaton
Yorks.

Ferrograph 3 A/N 32/74. Mint condition, £40. Biggs,
12 Wescott Road, Wokingham, Berks. Tel.: Wokingham
2047.
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Vols. 1-6 HiFi News, offers, D. E. Smith, 12 Hampton
Road, Gt. Baddow, Essex.

FOR SALE—trade
'Somerset' 10 and 30 watt output transformer. Transformer Equipment Limited, Railway Place, London,
S.W.I9.

FANTASTIC
BARGAINS
All new guaranteed equipment.

Save £££s on new hi-fi. As specialists in hi-fi and
stereo equipment, we can offer all makes fully guaranteed
at generous savings, up to 25 %. No membership charges,
free delivery. Write with details of your requirements
for quotations to: Hi Fi Buying Agency, 22 Wardour
Street, London, W.I. Tel.: REG 6848.
A better deal provided by a specialist HiFi Retail
Establishment of high reputation. Up to 25% discount.
Leading makes. Massive stocks, demonstrations, guidance, installations, service.
Optimum performance
guaranteed. Write or phone. Callers welcome. Shop
hours, 9.30 a.m.-6 p.m. Half day Thursday. Open all
day Saturday. Audio Services Ltd., 82 East Barnet
Road, New Barnet. Tel.: 6605.
"UP to 25% discount and a 21%, bonus. Send for our
new list now and compare our prices. We offer a 24%
bonus on orders over £ 100. Planet Electronics, 26 Highview Avenue, Edgware, Middlesex."

BONDED ACETATE FIBRE
Loudspeaker Cabinet Lining
I" Superior quality, 9s. 6d. per sq. yard,
post free, per return. Roll width 54".
Any length cut.

VYNAIR
Loudspeaker Grille Fabric
Six distinctive patterns, 3s. Od. per sq. foot.
Any size cut (one farthing per sq. inch),
immediate despatch. Samples Is. Od.
(refundable against order).

Goldring GL68, E19; GL7S, £26.
Handsome teak plinth and perspex cover cut for
above, E7/10/-.
Goldring 800 Cartridges, £9.
LAB 80 on teak plinth with perspex top. £ 30.
Leak Stereo 30's, £43.
Fidelity Playmaster Recorders, 20 gns.
Beomaster 1000 Stereo Tuner/Amplifiers, 82 gns.
Beocord 2000K 2/4- track, 125 gns.
Telefunken M300, £55; Studio 203, £85.
Hours: Mon.- Fri. 9a.m.-6 p.m. Sat. 9am.- Ip.m.

NRS, 153 Fellows Road, London, NW3.
01-722 3314.
For all your HiFi Stereo requirements, visit Erdington
and District Hi- Fidelity Centre. Demonstrating Bang &
Olufsen, Quad, Leak, Philips, Goodmans, Garrard,
Shure, SME, Thorens, etc. Expert advice and service
given on all types of equipment. Evening demonstrations
arranged. W. J. Taylor Ltd., 128 Hawthorn Road,
Kingsianding, Birmingham 22c. Tel.: 373 2645/6.

REMARKABLE
EQUIPMENT
* Top Discounts

NICHOLS

* National Mail Order

ACOUSTICAL FITMENTS

IT'S SO EASY AND SAFE
TO BUY FROM UPL

LEAK STEREO FM TUNERS
A few guaranteed second hand
£37 10 0carriage paid.

* Comparator Demonstrations
* Extensive Stocks
* Free Price Catalogue

Monday- Friday 9 a.m.-6 p.m.
Saturday 9 a.m.-noon
UPL, COMPTON HOUSE
Malden Road, New Malden,
Surrey.
(Studio Entrance by No. 37 Malden
Road)
Tel: 01-942 9567

HOLDINGS PHOTO/AUDIO CENTRE
39/41 Mincing Lane, Blackburn Tel: 59595

25°/ DISCOUNT

UP
TO

°

ON ALL

H141

EQUIPMENT
Write or phone or call
TOP CONSUMER SERVICES, 83 Parkway, Ruislip Manor,
Middx. Tel. Ruislip 36502/36686. and 12a London Road,
Camberley, Surrey. Tel. 24382 & 26035.

Fantastic Bargain - Sony Professional Recording Tape.
Top quality - Low noise - Guaranteed - Low prices.
Order Now. ex900' 22/6, 5" x 1200' 29/6,
1200'
25/6, 5)" x 1800' 41/-, r x 1800' 34/6, 7" x2400' 55/,
C60 Cassette I6/-, C90 Cassette 22/6, CI20 Cassette 3I/-.
Other sizes available. Full list on request. This tape is
first class professional quality and at these prices shows
substantial savings. Sound Incorporated Ltd., 114,
Broadway, London, S.W.I9.

sr

New comprehensive list
now available

ip

planet electronics
27 HIGHVIEW AVENUE

EDGWARE, MIDDX.

YOUR

EARS

by listening to WOOLLETT Speakers as demonstrated by Tom Joyce of Ramsgate, Audio
Specialists for over 35 years. Trust your ears—
they will do more than any ad. man. Personal
service.

TOM JOYCE
147 Boundary Road, Ramsgate, KENT

BARGAINS
* Personal Shoppers
Welcome

A.D. HiFi cabinets are individually made, so they can
be finished or adapted to your requirements, or made to
order if not suitable. Send rough sketch for quotation.
You will find our prices very competitive for the high
quality. Visit our works and showroom. A. Davies &
Co., Wellesley Road, London, N.W.5. Tel.: 01-485 5775.

25% OFF
PLUS A 21% BONUS
ON ORDERS OVER
I00
UP TO

REFRESH

TWEETER- ADD SERVICE
A complementary treble unit will
improve most systems
Recommended Units
from 30/—
Cross-over Networks
from 40/—
Capacitators:
I & 2 mfd 3/9
4 & 8 mfd 5/3
Ferrite Coils: Selected Values— I2/6 to 15/—

Bubwith, Selby, Yorkshire.

YOUR ' BEST BUY' IN HI-FI

Always be careful (and money wise) before buying
quality equipment. Send your requirements list to Audio
Supply Association for evaluation and quotation. See
below.
If quality matters consult first our 70-page photographically illustrated catalogue ( 5/6) and equipment
housing guide ( 1/6). Members enjoy unbiased advisory
service, preferential terms.
Membership 7/6.
Our
associates also manufacture records from your own tapes,
or record the master at our studios (Steinway Grand).
Bulk terms for choirs, fund-raising.
Please specify
requirements. Audio Supply Association, 18 Blenheim
Road, London, W.4.
Shure Magnetic Cartridges Guaranteed New. Makers
boxes. Post free. M3DM, £6/6/-; M3IE, £ 11. M32E,
£10/5/-. M44/4, £ 11/5/-. M44/7 and C, £ 10/5/-. M44E,
£13/11/-. M55E, £ 15/17/6. M75/6, £ 13/11/-. M75E,
£20/10/-. M80E, £ 17/2/6. VI5MK 2, £ 31. Send for
HI- El list. Planet Electronics, 27 Highview Avenue,
Edgware, Middlesex.
Pickering's Micro- Magnetic Cartridges. Save 20%. Our
prices including P.T., no extras. Guaranteed and in
manufacturer's original boxes. Dustamatic and Standard
V- IS series. AME3, £ 16; ATE-3, £ 15; AM-3, £ 12/10/-;
AT- 3, £ 11; AME2, £ 15; AM-2, £ 10/15/-; AT-2, £9/10/-.
Our terms are cash with order, no C.O.D. Delivery
7-10 days. The Oakland Trading Company, Dept.
HEN/34, 68 Lupus Street, London, S.W.I. Tel.: 01-828
3160.
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Not only a Discount but also leaflets, advice and
systems wired ready for use. Write or phone today for
price list. C.B.A., 188 Queens Road, Watford. Herts.
Tel.: WA 20917.

THE EXPERT'S CHOICE
HiFi News contributor Harry Leeming gives a
"hint", and " tips" a special recommendation.
Watch, this space every month!
TRIO 350T FM TUNER
"This is the best tuner Ihave ever handled at
anything like the price. Quite apart from its
exceptional sensitivity, selectivity, and stereo
separation, the sound quality has a ' sparkle'
missing in many stereo tuners."
A few are available pre- budget price, £56,
carriage free. Or why not drop in and see Mr.
Leeming? Part exchange apleasure.

Holdings Photo/Audio Centre,
39/41 Mincing Lane, Blackburn BB2 2AF.
Tel. 59595/6 (closed on Thursdays).

CLASS ` A' AMPLIFIERS
We can tell the difference, can you?
Richard Allan A2I, £56 carriage paid.
Fantastic value.
HOLDINGS PHOTO/AUDIO CENTRE
39/41, Mincing Lane,
Blackburn, BB2. 2AF, Lancs. Tel: 59595/6

FERROGRAPH and TANDBERG
Tape Recorders for immediate delivery,
exchange photographic/Hi-Fi equipment.

HOLDINGS PHOTO/AUDIO CENTRE
39/41 MINCING LANE, BLACKBURN.
Tel: 5959.516
Big Money Saving Offers from G.E.S. Audio Services.
Two examples of our special package deals. ( I) Leak
Stereo 30 in teak case, Goldring GL75 with plinth and
cover, Shure M75E cartridge, pair of matched 15 watts
speaker systems in teak, List Price £ 181/10/-, Special
Price £ 130. ( 2) Rogers Cadet 3 amplifier in teak case,
Garrard SP25 with plinth and cover, Audio Technica
AT66 cartridge or Shure M3D cartridge, pair of matched
speaker systems in teak, List Price £ 116/10/-; Special
Price, £83/10/-, carriage free. All HiFi systems fully
assembled and ready to operate if required. Largest
saving on all HiFi equipment. All goods brand new and
fully guaranteed. Be sure to contact us for best quotations
yet. G.E.S. Audio Services, 49 Boston Road, London,
W.7. Tel.: 01-579 4942.

Cash Discounts-Goldring GL75, £30/10/3; GL75P/
Cover, £41/3/5; 0800, £ 10/18/-; 0800E, £ 15/161- ;
Pickering VISA ME2, £ 13/101-; Dual 1019/M75, £46/18/7;
I015/M75. £36/2/3; base/cover, £ 11/5/3; Shure M3DM,
£6/12/6; M31-E, £ 11/101-; M32- E, £ 10/10/-; M44-5,
£11/5/-; M44-7, £ 10/5/-; M44- E, £ 13/10/-; M55-E,
£15/17/6; M75-6, £ 13/10/-; M75-E, £20/10/-; M75EDI9
and 95G, £22; M75-G, £ 13/10/-; VI5, £31; Armstrong
423, £37/10/-; Neat V70, £4/13/11; Nikko TRM40B,
£39/101-; FAMI 2F, £ 16/10/3; Rogers Cadet III, £30;
Ravensbourne, £51/ I4/-; Trio TK150, £29/10/-; TK250,
£42; TK350, £51; TK500E, £34/10/-; HS3, £4/17/6;
AD76K, £3/15/-; Audio Technica AT66. £5/9/8; KEF
Concord, £34/16/-; Celeste, £23/51-; Leak Stereo 30,
£41/121-; T/Line Stereo FM, £41/8/4; case only, £ 5;
double case, £8; Goodmans Maxamp., £43/4/-; Maxims,
£17; Thorens TDI50A B, £ 33/J0/8; TX II , £3/9/8; Bias
compensator, £ 1/716; TD124, £37/7/9; Sinclair, 2000
Amp., £25/17/7; Tuner, £23/1/-; Sony, TC255, £73/11/5;
Sanyo MR999, £99/101-; MR800, £76/1/-; OK! 300D,
4-track, 2-speed, stereo tape deck, £64; THE FOLLOWING NEW EX-DEMONSTRATION EQUIPMENT,
Arena, T2400, £70/7/11; TI500, £55/617; F2I0, £27/10/-;
F211. £28/7/3; HTI8, £56 pair; Pioneer SX-300, 30W
Stereo T/Amp., £98/10/-; ER420, 40W Stereo T/Amp..
£125; SX-800A, 60W Stereo T/Amp., £ 140; CS-53
speaker, £31; S/Hand Leak TL12/point One Plus,
£14/101-. M. O'Brien, 49 Compton Road, London,
S.W.19. Tel.: 01-946 1528.
Audio Electronics. The friendly young British company
who are pacemakers in Hi Fi retailing, offer a new
discount and retail price list. Showing the best in Hi-Fi
equipment at remarkable values. True high-fidelity equip.ment at our prices is a good investment. Send now for
your discount list, plus free setting up advice from real
experts. 468 Arterial Road, Leigh-on-Sea, Essex. Tel.:
Southend 521737.
Clearance of brand new guaranteed equipment. Small
quantities of the following at bargain prices: Goldring
GL75, £27/15/-; GL68 with plinthiperspex, £28/10/-;
Garrard SP25 Mk II, £ 13/51-; Armstrong 127 Stereo,
£34/17/-; Beovox 1000 loudspeakers, £33/151- pair;
Beolit 600 radio, £27; Richard Allan Sarabande loudspeaker, £26/10/-; Goodmans stereomax AM/FM tuner,
£66/10/-; Maxim loudspeakers, £31/10/- pair; Dulci
220 amplifier, £32/151-; 207M amplifier, £ 17/10/0; FMT7
tuner, £ 18; Wharfedale WHF 20 Amplifier, £58/181-;
Shure Cartridges M3DM, £61161-; M44-5, £ 10/16/-;
M44-7, £9/13/-; V15 II, £29/18/-; Pickering 380A
cartridge, £ 1I/15/-; Rogers Cadet Ill Amplifier case,
55/-. NVR, 36 Front Street West, Bedlington, Northumberland. Tel.: 3533.
Philips Audioplan stereo installation; OH 925 amplifier; GH 926 tuner; GA 228 turntable; 2xGL 565 loudspeakers. Brand new. Full guarantee. List price £ 105
plus. To clear at £80. N.V.R., 36 Front Street West,
Bedlington, Northumberland.

Skilled tape recorder repairs carried out by expert
personnel of many years' experience backed by extensive
test equipment: Wow and Flutter Meter, Audio Valve
Voltmeter. Audio Generator, Oscilloscopes. etc., with
final test performance figures quoted if required.
Ferrograph specialists. Tape Recorder Centre, Tel-LeeRadio, 220 The Broadway, Wimbledon, S.W.19. Tel.:
01-542 4946.
Repairs. Our modern service department equipped with
the latest test equipment including a wow and flutter
meter and multiplex Stereo Signal Generator is able to
repair Hi-Fi and Tape Recording Equipment to manufacturer's standard. Telesonic Ltd., 92 Tottenham Court
Road, London, W.I. Tel.: 01-636 8177.
B. Erwood (Audio Engineer). Hi-fidelity equipment,
serviced, installed, modified and maintained. Reasonable
charges.
Will travel.
30 Vincent Road, Kingston,
Surrey. Tel.: 01-546 6001.
Make your own talkies. An introduction to electronic
tape/film synchronisation, with an explanation of the
"Carol" Cinesound system, modifying equipment, filming
in sync. etc. Price 7/6 post free (refundable against
purchase of your "Carol" Cinesound equipment). Conronics Ltd., Deepcut, Camberley, Surrey.
Servicing Problems? The contented listener entrusts
his equipment to Sound Distinctive Ltd. Quad, Radford,
Leek, Armstrong and Rogers serviced to manufacturer's
full specifications.
Installations and home visits in
London are also undertaken. Tel.: 01-458 1033.
SERVICE
SERVICING & Professional independent evaluation of
"quality" equipment, backed by the best available
instruments covering virtually all measurements in the
audio field.
Normally 3- day turnround. Collection and on-site
work in London area by appointment, including
evenings and weekends.
H F ENGINEERING, 3 Willowbank, Sunbury-on- Thames,
Middlesex. Tel. Sunbury-on-Thames 83232 ( 24hr service)
Nusound-Specialists in tape recorder repairs. Eye
cuted expertly, efficiently, economically. See page 328
for list of branch addresses.

J & B Recordings. Tape to disc-latest high level disc
cutting all speeds. Mastering pressings, studio, mobile.
14 Willows Avenue, Morden, Surrey. Tel.: MITcham
9952.
Sapphire cutters available from stock to suit any type
of disc cutter, by return re-lapping service. Martin Watch
Laboratories, London Road, Binfield, Bracknell, Berks.
Tel.: Bracknell 4935.
Ring Guildford 61684 for Tape-Disc and mobile
recordings.
EP and LP pressings. S.a.e. brochure.
Fanfare Records, I Broomfield Close, Rydes Hill,
Guildford.
Graham Clark Records. Tape to Disc- Pressings. 23
The Grove, Walton-on-Thames, Surrey. Tel.: Walton
25627.

WANTED
Wanted for cash: Tape Recorders, Hi Fi equipment in
any condition or part exchange for new B. & O., Arena.
Brenell, Ferrograph at old prices. Greene & Cooper
Ltd., 211 Kenton Road, Kenton, Middlesex. Tel.: WOR
8006.
Lee Electronics. The Tape Recorder and HiFi Specialists wish to purchase good quality Tape and Hi-Fi
equipment for cash. 400 Edgware Road, London, W.2.
Highest Cash Prices offered good quality Stereo TapeRecorders. Hi-Fi Equipment and LP records, R.E.W.
(Earlsfield) Ltd., 266/8 Upper Tooting Road, London,
S.W.I7. Tel.: 01-672 9175.
GOOD QUALITY
HI-FI EQUIPMENT
TEL.: 01-472 2185.

TAPE RECORDERS AND
PURCHASED FOR CASH.

We are constantly seeking good ideas for products to
develop and market in the audio and gramophone
industries. If you have one we should be delighted to
hear from you. Box No. 1000 ( London).
Revox stereo
01-892 2093.

Tape

Recorder.

Goring,

evenings

Quad Electrostatic speakers wanted. N. Cook, 61
Canfield Gardens, London, N.W.6. Tel.: 01-624 5570
(evenings).

STUDIO FACILITIES

MISCELLANEOUS

Your tapes to disc. 7in. 45, 2, , 10 in. LP, 55/-;
12 in. LP, 65/-. 4-day postal seisice. Masters and
Vinylite pressings. Top professional quality, s.a.e. photo
leaflet.
Deroy Studios, High Bank, Hawk Street,
Carnforth, Lancs.

Audio Specialist and Consultant-David Philips. " St.
Anthony", Murley Crescent, Bishopsteignton, Devon.
Tel.: 326.

Tape to Disc. 50 minutes LPs. Studio available.
Warren Recordings, 59 Hendale Avenue, London, N.W.4.
Tel.. SUNnyhill 0306.

Garrard 301, with arm, in good order. Write: Smith,
Flat 34, 109 Ladbrooke Grove, London, W.I I.
Wanted. Quad 22 Control Unit and one main amplifier.
Good condition, reasonable price.
Humphreys, 16
Abbotsford Grove, Altrincham, Cheshire.
Ferrograph tape recorder wanted, reasonable condition,
please state price etc. Box No. 1027 (Surrey).
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Grampian Reproducers Ltd. ..
Grundig (GB) Ltd...

270, 385
265
312
362
294, 382

Hamlyn Group (The) ( Music for Pleasure) ..
Hampstead HiFi Ltd.

377
366

..
Ltd.

Largs of Holborn ..
Lasky's Radio ..
Leak, H. J. & Co. Ltd.
Lee Electronics
Long Playing Record Library
Lowther Manufacturing Co. Ltd.
Luxitone

266
272 /.3/4/5/6/7/8/9
..
300, 302
365
257
381
264

Magnetic Tapes Ltd. ..
Merrow Sound Ltd...
Metrosound
Miles Henslow Year Books ..
Modern Electrics ( Retail) Ltd.
Motion Electronics Ltd. ..
Multicore Solders Ltd.

368
338
267, 298
380
282
380
383

National ( Unamec) Ltd
N uSound

360-361
328

Oakland Trading Co. ..

369

Peak Sound ( Harrow) Ltd. ..
Phoenix Bookcases ..
Pullin Photographic ( AKAI)
Pye TVT Ltd...

326
382
314
362

Rank Audio Visual Ltd.
Rank Wharfedale Ltd.
Record Housing

••
376
268-269, 384
••
380

Rogers Development (Electronics) Ltd.
Rola Celestion Ltd...
R.S.C. HiFi Centres Ltd. ..
Russell, James & Sons Ltd. ..

340
392
367
379
290
316
369
386

Sansui Electric Co. Ltd.
Scotch Tape (3M Co.) ..
Sheppard Sound Equipment Ltd. ..
Shriro ( UK) Ltd...
Shure Electronics Ltd.
S.M.E. Ltd
Sony (UK) Ltd.
Sound Incorporated Ltd.
Soundmaster Ltd...
Sound Systems ..
Studio 99
Sugden, A. R. & Co. ( Engineers) Ltd.
Surbiton Park Radio
Syma International (Scott) ..

260
271
255
284
367
372
306
366
379
385
296
382
378
256

R. E. W. ( Earlsfield) Ltd...
Richard Allan Radio Ltd...

Tannoy Products Ltd.
Tape Recorder Mart ..
Tape- Music Distributors Ltd.
Telesonic Ltd.
Teleton Electro (UK) Co. Ltd.
Thermac Ltd...
Trio Electronics

364
378
370
390-391
318
374
263

Unilet Products Ltd. (ELAC)
United Technical Supplies Ltd.

281
324

Watts, C. E. Ltd...
Whiteley Electrical Radio Co. Ltd. ..
WHM
Westminster Hi Fi Ltd.
Wilson Stereo Library Ltd. ..

336
344
384
310
379
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CARTRIDGES & PICK-UPS
Cash
ADC- 108 stereo cartridge
£46 4 2
ADC-40 arm .
£19 8 1
A & D Laboratory 9arm
£3I
2 1
Connoisseur SAU-2 arm
£12 19 7
Decca Deram cartridge ..
ES 6 10
Decca Mk IV cartridge C4E or H4E £22 8 9
Decca Mk IV cartridge SC4E or SH4E £32
1 I
Empire 808 cartridge .. [9 17 3
Empire 888 cartridge .. £ 12 12 7
Empire 888E
El6 12 9
Empire 888P
El3 17 3
Empire 888PE
El 7 16
1
Empire 888SE
E25 17 6
Empire 999VE
..
£45 11 11
Goldring 800 free field mag. cart. .. £ 13 0 0
Goldring 800E free field mag. cart. £ l8 17 7
Neat V70 Stereo magnetic cartridge £5 4 8
Neat V70E Stereo magnetic cartridge £7 IS 3
Neat G.30 tone arm ..
El 1 14 1
Ortofon RS2I2 pick-up arm .. £30 17 7
Ortofon SL1SE with transformer £34 15 10
Pickering VIS AME II
..
£ 19 5 10
Shure M3DM
E8 10 6
Shure M55- E
£20 IS 6
Shure M44-7
£ 12 19 5
Shure M75- E
£25 18 10
Shure M44- E
£ 17 8 4
Shure VIS 11
..
£40 IS 3
Shure M75-6
..
[ 17 8 4
SME 3009 with S2 shell
£31
6 3
SME 3012 with S2 shell
£33 7 4
Sony PUA 237 tone arm
£47
0 6

MONO & STEREO AMPLIFIERS
Deposit
Mthly Pays
Export
£16 4 2 12 of £2 10 0 $76.80
£6 8 1 6of £2 3 4 $38.00
£11
2 1 10 of £2 0 0 $60.00
$24.48
£8
Ell
£6
£6
£9
EIS
£6

8 9
7of E2 0 0 $4
$10
33
.5 9
5
I 1 10 of £2 2 0 $62.28
$24.50
$28.50
12 9
5of £2. 0 0 $ 32.40
$26.90
16
1 5of £2 4 0 $34.68
17 6
8 of £2 0 0 $50.40
II II
12 of £2 10 0 $99.80
$24.00
17 7
6 of £2 0 0 $36.54
$1
$
150..210
2

EIO 17 7
Ell 15 10
£7 5 10
£7 IS

6

£9 18 10

$26.40
10 of £2 0
$70.00
10 of f2 6$ 50.00
6of £2
$41..4000
6of

12

1

$ 16.15

8 of £2

$5
2
30.. 4
10
2
0

£6 8 4
£l3 15 3
£6 8 4
£11 6 3

5of f2 4
$33.84
12 of £
5
$79.20
Sofa 4$ 33.84
10 of £2
$60
3..3
8e

El I 7 4
£l2 0 6

II of £2 O
12 of £2 18

$66.40
$91.20

TRANSCRIPTION UNITS & AUTO CHANGERS
B& O Beogram 1000V unit
Connoisseur Craftsman 11
Connoisseur Craftsman III
Deccadec deluxe
Dual 1019
Ga
d 401
G
d AT 60 ..
Garrard SL 95 ..
G
d AP 75 ..
G
d SP 25 .
Goldring GL 68 ..
Goldring GL 75 ..
Goldring G99 ..
Marants SLT 12
Sony TTS 3000 ..
Thorens TD 124
Thorens TD 224
Thorens TD ISOAB

SPECIAL OFFER!

£41
£l8
£24
£l9
£44
£3I
£17
£45
£23
EIS
£22
£36
£24
£262
£81
£44
£89
£39

9 II £ l4
13 II £6
18 10 £8
4 8 £7
17 6 £ l4
14 2 £ 11
5 10 £6
9 I EIS
16 7 £8
II II £5
IS
I £7
8 2 £ 12
14
I £8
7 9 £88
8 0 £27
IS 10 £ l6
12 8 £30
16 9 £ l3

9 II
13 II
18 10
4 8
17 6
14 2
S 10
9 I
16 7
II II
15
I
8 2
14
1
7 9
8 0
IS 10
12 8
16 9

12 of £2
6of £2
8 of £2
6of £2
12 of £2
10 of £2
5of £2
12 of £2
5of £3
5of £2
5of £3
12 of £2
8of £2
12 ofE14 1
12 of £4 1
12 of £2 I
12 of LS 1
12 of £2

GARRARD SP 75 MK II complete with
NEAT V70 Stereo magnetic cartridge. Cash only

$77.48
$36.00
$77.48
$37.37
$99.46
$61.14
$32.40
$76.40
$48.00
$27.96
$44.10
$70.56
$45.88
$ 157.92
$88.80
$ 170.10
$75.60

£
11.10.0

HI-FI EQUIPMENT CABINETS
HOWLAND-WEST SCANDINAVIAN RANGE
Malmo II
£32 14 10 Ell 14 10
Tromso II
£38 4 0 Ell 4 0
Viking Major with stand
£37 2 2 £ 13 2 2
HW1 plinth and cover
flO 12 9
HW8 plinth and cover
£8 10 0
HWI2 plinth and cover
£ 13 18 3
RECORD HOUSING
Longfellow
Lowflex
Lowline
Schubert

£55
I 0
£39 3 8
£29 12 10
£46 11
9

£ l9
I 0
£ l3 3 8
£ 1I 12 10
£ 16 II
9

10 of £2 2 0 $72.60
12 of f2 I 8 $84.00
12 of £2 0 0 $82.00
$23.60

12 of
12 of
9of
12 of

£3
£2
£2
2
£

0
3
0
10

0
4
0
0

$ 121.32
$86.40
$64.72
$ 101.70

Cash
Armstrong 127 tuner/amp .. £43 13 9
Armstrong 521 stereo amp
.
£52 0 o
B& 0 1000 tuner/amp .. £ 101
1 4
Dynaco SCA35 amp
..
.
£59 17 0
Dynaco PAT4 pre-amp
.
£64
1 0
Dynaco 120 amp
.
£ 102 18 O
Goodmans Maxamp
..
£54 0 o
Leak Stereo 30 ..
ES2
0
Leak Varislope Mono .. ..
C37 10 O
Leak Varislope Ilstereo 20 .. £63 o O
Marantz Model 1ST .. .. £252 7 9
Nikko TRMI20
..
£95 0 O
Nikko TRM-40B
..
[46 10 o
Quad 303 and 33
..
£98 0 O
Rogers Ravensbourne transistor amp £S9 10 O
Rogers Cadet Ill
..
£37 10 O
Sansui 2000 tuner/amp .. £ 154 13 8
Sansui 400 tuner/amp ..
f127 4 5
Scott 2.60B stereo amp
..
£ 125 0 O
Sony STR 6060F stereo tuner/amp .. £ 188
1 6
£120
Sony TAI080 amp
O
£160
Sony TAI 120 amp
O
Tripletone amp
£29 19 6
Truvox TSA 2000 amp
.. £54 12 O

Deposit
Mthly Pays
£ 14 13 9 12 of £2 8
£l8 0 0 12 of £2 16
£34
1 4 12 of £5 II
£20 17 0 12 of £3 5
£24
1 0 12 of £3 6
£36 18 0 12 of ES 10
£l8 0 0 12 of £3 0
£ 18 0 0 12 of £2 16
£ 12 10 0 12 of £2 1
£21
0 0 12 of £4 6
£66 7 9 12 of EIS 10
£35 0 0 12 of ES 0
£l6 10 0 12 of £2 10
£ 34 0 0 12 of ES 6
£20 10 0 12 of £3 5
£ 12 10 0 12 of £2 1
£51 11
8 12 of £8 II
£43 4 5 12 of ET
£45 0 0 12 of £6 13
£63
I 6 12 of EIO 8
£40 0 0 12 of £6 13
£60 0 0 12 of £8 6
£ 10 18 6
9of £2 2
£ 18 12 0 12 of £3 0

4
8
8
0
8
0
0
4
8
8
0
0
0
8
0
8
8

Export
$82.26
$126.80
$194.40
$167.58

$129.60
$124.80
$91.20
$151.20
$000.00
$228.00
$102.00
$235.20
$138 48
$93.36
$298.00
$244.08
4 $300.00
4
0 $280.00
4 $384.00
4 $67.00
0 $129.36

SPEAKERS & SPEAKER SYSTEMS
A & D Titanium Cone Model
Celestion Ditton 10 ..
Celestion Ditton 15
Celestion CX 2012 ..
Goodmans Axiom 301.. ..
Goodmans Axiom 201.. ..
Goodmans Trebax SK2OXL
Goodmans Maxim ..
Goodmans Mambo ..
Goodmans Marimba ..
Goodmans Magnum K
Goodmans Axiom 80 ..
Goodmans Mezzo 11
HW Bergen ..
I-1W Narvik ..
KEF Concerto ..
KEF Celeste Mk. II
KEF Concord .
KEFCresta
KEF K2 baffle ..
Leak Mini Sandwich
Leak Sandwich ..
Lowther PM6 acousta
Lowther PM7 acousta
Quad Electrostatic
Tannoy 12 Monitor .
Tannoy Lancaster ..
Wharfedale WI4/RS
Wharfedale 12" RS/DD
Wharfedale Super 10/RS/DD
Wharfedale Super Lintons ( Pair)
Wharfedale Dentons ( Pair)
Wharfedale Airedale ..
Wharfedale .Teesdale
All prices subject to alteration

£18
£21
£31
£18
£l7
£12
£8
£20
£21
£23
£40
£24
£30
El 6
£29
£53
£29
£43
£22
£24
£29
£43
£48
£56
£66
£34

15
3
3
18
18
10
8
7
6
19
2
16
18
15
15
10
0
10
3
0
15
10
10
0
0
15

0 £6 15 0
1 £7 3 1
6 LI I 3 6
0 £6 18 0
0 £6 18 0
0
0
8 £7 7 8
6 £7 6 6
11 £8 19 11
0 £ 14 2 0
7 £8 16 7
0 £ 10 18 0
10 £6 151 0
0 £ 10 8 0
0 £ l7 10 0
0 El I 0 0
0 £ l4 10 0
7
E8 3 7
0
E8 0 0
0£10 8 0
0 £ 14 10 0
0 El 6 10 0
0 £20 0 0
0 £22 0 0
0 £ 12 15 0

6of
7 of
10 of
6 of
5of

£54
£l8
£12
£l2
£41
£33
£69
£52

0
15
0
8
18
2
10
10

0 £ l8 0 0
O £6 15 0
0
9
11 £ l4 18 11
3 CI I 2 3
0 £23 10 0
0 El8 10 0

12 of £3 0 0 $00.00
6of £2 0 0 $45.00
$27.66
$21.80
12 of £2 5 0 $40.44
IIof £2 0 0 $81.82
12 of £3 16 8 $ 162.48
12 of £2 16 8 $ 125.00

6of
7of
5of
12 of
8 of
10 of
5of
9of
12 of
9 of
12 of
8 of
8 of
9of
12 of
12 of
12 of
12 of
11 of

£2 0 0 $42.00
£2 0 0 $45.48
£2 0 0 $68.52
£2 0 0 $42.00
£2 4 0 $42.00
$ 30.00
$20.16
£2 3 4 $39.24
£2 0 0 $43.20
£3 0 0 $45.20
£2 3 4 $96.24
£2 0 0 $58.56
£2 0 0 $74.16
£2 0 0 $30.00
£2 3 0 $66.60
£3 0 0 $ 128.40
£2 0 0 $69.40
£2 8 4 $ 105.60
£2 0 0 $43.20
£2 0 0 $57.60
£2 3 0 $71.40
£2 8 4 $ 104.40
a 13 4 8120.00
£3 0 0 $ 134.40
£3 13 4 $ 137.01)
£2 0 0 $00.00

ALL AVAILABLE ON OUR FAMOUS

TAPE DECKS & TAPE RECORDERS
Akai M9
Akai X300
Akai 1710
B8 0 2000K
B & O 2000T
B & 0 1100K
Ferrograph 713 mono
Ferrograph 702 stereo
Ferrograph 721 stereo
Ptevox 77 102/1104
iRevox 77 1122 1124
Sony TC 200
Sony TC 530
Sony TC 260
Sony TC 800
Sony TC 00
Sony TC 900
Sony TC 230W
Sony TC 355
Tandberg 64X
Uher 4200
Uher4000L

Cash
£198 15
£268 16
£111 17
£158 7
£164 19
£86 16
£153
6
£173 8
3
£194
9
£177
£204 15
£90 o
£146 12
£100
2
£79 17
£42 9
£35 18
£110 4
£100
2
£147 13
£154 2
£129 7

Deposit

9
11

o

5
3
3
5
o
0
0
3
6
9
6
0
9
6

o
3
7

£89
£37
£S3
£55
£29
£51
£58
£65
£59
£68
£30
£49
£34
£30
£14
£9
£37
£34
£49
£52
£43

16
17
7
19
16
6
8
3
9
15
0
12
2
17
9
18
4
2
13
2
7

Il
11

o
5
3
3

o

o

o

3
6
9
6

o
9
6

o
3
7

Mthly Pays
2 of£11
2 of £ 14
8
2 of £ 7
2 of £ 8 5
2 of £ 9 1
2of £ 4 5
2 of £ 8
2 of £ 9 1
2 of EIO
5
2 of £ 9 6
6
2 of El!
2 of £ 5 0
2 of £8 1
2 of £5 10
2of £ 4 1
2 of £ 2 6
2 of £ 2 3
2 of £ 6 I
2 of £ 5 10
2 of £8 3
2 of £8 10
2 of £ 7 3

Export
$381.60
$516.60
$213.60
$328.80
$312.00
$168.00
$259.00
$314.30
$362.40

$173.20
$330.07
$168.67
$153.20
$85.73
$69.08
$226.20
$168.67
$312.60
$298.00
$252.00

INTEREST MIE
TERMS

Our extensive knowledge in the Home ard Export field coupled with
our technical expertise and the largest stock of all that is best in Hi Fi
of British and Overseas manufacture enables us to offer the right
equipment of your requirement, wherever you are!
All other makes of equipment available including Altec-Lancing, Dynatron, Eagle, Eltra, Grundig, Martin, Philips, Rectavox, Sanyo, Scott,
Sinclair, Sonotone, Staples Ladeerax, Telefunken, Van Der Molen, etc.

e FREE DELIVERY IN U.K. e M.NIMUM FREIGHT CHARGES TO OVERSEAS
CUSTOMERS- Free of U.K
tax-No
carting
costs- all
cons•gnnents
F.O.B.
e EQUIPMENT SUFPLIED TAX iRLE TO OVERSEAS VISITORS ON PERSONAL
EXPORT SCHEME.

AM- FM- MULTIPLEX TUNERS
Armstrong 523 AM- FM
£ 52
Armstrong 524 FM tuner
£ 40
Armstrong 425 tuner,arnp £ 79
Armstrong 426 tuner amp
£ 88
Dynaco FM- 3tuner
£ 80
Goodman sStereomax AM- FM
£ 82
Leak Troughline FM Tuner
£ 36
Leak Troughline Stereo
Maranta 10B tuner
£ 478
Nikko FAM I2F stereo
£ 68
Nikko ST701 turner/amp £ 136
Quad FM stereo tuner
£51
Rogers Sw. FM tuner
£ 21
Truvox FM 200
£ 37

9 0 £ 18
4 6 £ 14
14 9 £ 26
19 0 £ 29
12
3 £ 27
10 4 £ 27
8 10 £ 12
£ 17
4 0 £ 160
8 3 £ 23
3 II £ 46
0 0 £ 17
0 2 £7
13
4 £ 12

9
4
14
19
12
10
8
10
10
8
3
0
o
13

o

6
9

o
3
4
10
5

o

3
II
0
2
4

2 of £ 2 16
2 of £ 2 6
2 of £ 4
2 of £ 4
2 of £ 4
2 of £ 4
2 of £ 2 o
2 of £ 2 6
2 of £ 26 o
2 of £ 2
2 of £ 7 o
2 of £ 2 6
7 of £ 2 o
2 of £ 2

8
8
4
4
4
8
O
8
0
4
O
8
O
8

$ 133.66
$ 172.00

Incorporating two slow speed
synchronous motors for 31} and
45 rpm.
Phosphorbronze Dearing turntable '
or dia. Lathe
turned
aluminium
castings.
Microswitching using suppressor condensers.
200/250v. 50 Hz.

$ 168.00
$ 65.22
$ 94.80
$82.00
$ 262.80
$ 96.00
$ 37.29
$82.60

RI FI RADIOS- RADIOGRAMS- PORTABLES
Beolit 600 FM radio
Beolit 700 FM radio
Beolit 800 FM radio
B & 0 900K radio
Hacker Sovereign
Hacker Helmsman
Hacker Herald

£31
1
£39 14
£45 16
£89
7
£45
9
£35 12
£25
4

2
3
6
2
9
4
0

£ 11
£ 13
£ 15
£ 30
£ 15
£9
£9

1
14
16
7
9
12
4

2
3
6
2
9
4
0

0 of
2 of
2 of
2 of
2 of
2 of
8 of

£2
£2
£2
£4
£2
£2
£2

0
3
10
18
10
0
0

0
4
0
4
0
0
0

LIST PRICE

£15.15.7

$ 60.00
$ 79.20
$ 91.20
$ 245.43
$ 84.66
$67.20
$48.42

SONY BATTERY MAINS MODEL PORTABLE TV 9-90UB £ 79.0.0 cash
£26 depos-t arhrl 12 monthly payments of £ 4.8.4 $ 153.20

telesonic

ENGLAND'S LEADING HI-FI DEALER

To Telesonic Ltd., Dept. HEN,
92 Tottenham Court Road, London. W. I.
Iwish to purchase
enclose £

cash/deposit.

Name

ottenham Ct. Rd., London, W.I. Tel.: 01-636 8177 8
ween Warren Street and Goodge Street Tube Stations
on weekdays 9-6; Thursdays 9-7; Saturdays 9-1
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the inside story of Willi Studer

The Revox A77 is Willi Studer's brain child ...
born from years of experience designing magnetic
recording equipment for the -broadcasting and
recording industries. This is agreat recorder built to
the highest Willi Studer standards of manufacture.
For the discriminating music lover as well as the
professional user Willi Studer has developed a
matching range of high fidelity units which make
full use of the outstanding performance of the
Revox A77.

To know the detailed inside story on Willi Studer's
Revox A77 read the fully descriptive story from
Revox 90 High Street Eton Windsor Berks
Price 169 guineas including Purchase Tax

Also in
Revox
Roslyn
Tri-tel

USA and Canada
Corporation 212 Mineola Avenue
Heights New York 11577 New York USA
Associates Ltd Toronto Canada

Relax

