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SHELF OR CABINET FOR YOUR EQUIPMENT?
GERRY OAKLEY'S YEAR OF HI-FI
dB OR NOT dB— THE DECIBEL EXPLAINED
EIGHT EQUIPMENT REVIEWS
DESIGNING ELECTROSTATiC HEADPHONES

Eureka!
the magic formula

GO,IMH0FS4HIE
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If you are looking for asolution to the problem
of choosing hi-fi (or aradio, TX. or radiogram for
that matter), you can do no better than try the above
formula for yourself— then you will find it is no
problem at all. In our hi-fi demonstration rooms on
the 4th floor at Imhof House, you will find virtually
every worthwhile piece of equipment that is currently
available, all on permanent demonstration.
The Imhof ' Comparators' will enable you to hear
any system you may select and components may be
interchanged—just by turning adial. Come along
and see for yourself what apleasure it is, and how
simple it is to choose hi-fi at Imhof.
If it's aradiogram you are after, the whole of the
5th floor is devoted to them. Radios are on the first
floor along with Planned Audio Systems and Record
Players and there are two whole floors entirely
devoted to records, pre-recorded tapes and cassettes.
Even if you are still " thinking about it" why not
call in just the same—you are welcome to look around.

The fabulous new ` Minitronic' fully transistorised
electronic keyboard is now at Imhofs—call in to see
and hear it today

When you're in town—
pop into

.1"M"1101"S

1968.69 EDIT1014 25 0c1

IA(110.F'S
Dept.4/2112-I16 New Oxford Street, London WCz
telephone: 01-636 7878
Please tick appropriate 'mare,
Ienclose cheque/postal order/stamps for 2/6d — picase
send me acopy of This Year of HiFi
Living overseas Iwould like afree copy of This
Year of HiFi

ri

Please send me, free of charge, details of:

n

monthly record accounts
guaranteed export service D
Eddystone communication receivers

D

This Year of HiFi
What they are saying about the 1968-69 edition of This Year of HiFi:
"This is indeed an excellent production and we would like to
congratulate all concerned on having produced for the High Fidelity
enthusiast areally 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..."

name

"There is no doubt that this is amost ambitious production..."

address

Hare you had your copy vet?
If not, send 26d today ( each copy contains avoucher worth Li)
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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

nattendance

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

K. J. WARREN 0.N C.
Audio and Tape Recorder
Specialist

B. H. CUTTS Tape Recorder Specialist

To London Won End

C. TUCKWELL C & G Radio 1st Class
"The Finest Showrooms, the Finest Displays, the Finest Service and the
Finest Centres of Technical Knowledge."

Free Car Park

5

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
123

Sanyo puts you in the world class

Superb new DC 534 stereo tuner/
amplifier and playing deck
• Moving magnet cartridge

Frequency response

Output impedance

FM distortion

Playing deck
Turntable speeds

• Inside force canceller

Amplifier
Tuner

• 12 watts per channel

Frequency range

Less than 1.0%

AM 535-1,805 kc
FM 88-108 me

FM MPX separation

• Excellent
channel separation
• Optimum amplification
and sensitivity on
AM, FM,/FM stereo

Sensitivity

20-20,000 ± 1dB cis

(dB at 1,000 c/s)
35 dB at 1,000 cis

8 ohms

33f, 45 rpm

Wow and flutter

Less than 0.25%

Frequency response

AM 100 (¡LV/m
at 30 dB)
FM 1 ( µVim
at 30 dB)

Output
Effective power

20-20,000 c/s

Signal-to-noise ratio

Controls

Moving magnetic type
stereo cartridge with
diamond stylus.

AM more than 40 dB
FM more than 60 dB

12W -F12W
(at 5.0% distortion)
Noise filter,
Humble filter

Cartridge

SA IN IrClb
RELIABILITY IS

1H TILT IN

See Sanyo at any authorised dealer. For further information write to: J. W. Cowley, Sales Manager, Electronic Equipment Division,
Marubeni-Ilda Co. Ltd., 164 Clapham Park Road, London, S.W.4.
124

A fine new year investment.

As a basis for guidance you NEED volumes V8( VI

Neer /z?etPre

vextewee VI

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

VOLUME V
VOLUME VI

A SPECIAL FREE 7 DAY
INTRODUCTORY LOAN

(2 - post)

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 a cartridge and arm of comparable standard ( a list will be
supplied on request).
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.

"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
nineauthorsprovide
, 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)

• tit 11/1441
/111117,1

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 8,

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).

By EDWARD GREENFIELD, IVAN
1/- post
MARCH, and DENIS STEVENS.
packing
PRESENTATION EDITION DE LUXE
BINDING.
Also available Penguin paperback edition I5/- + It- post & packing.

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 Semi- Professional Service

THE LPRL ( SELECTIVE) CLASSICAL
CATALOGUE AND HANDBOOK

dor 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

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

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.)

* 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

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).

Classics'.

3/6
POST FREE

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

THE LPRL (SPECIALIST) FACTORY FRESH SALES SERVICE FOR NEW LP's.
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.

UNHAPPY WITH

28/-

covering composers Me- Z
ready now.

'THE GREAT RECORDS'

*The Professional Stereo
Record Library

IF YOU ARE

(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: (2.5.0 ( post free).
Other indispensable Library publications include ...

FOR IMMEDIATE MEMBERSHIP OF

*
BUDGET PARCELS: A selection of 6 budget- priced ' bargain
Cost: Just over lid. per disc per day.

25/-

covering composers A- Mc
is now available at

33 Catherine St., W.C.2

3. LPs are ' parastated (without charge) by a new 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.

LONDON
33 Catherine S
L,
W.C.2 (off Aldwych)

BRISTOL
House of Sound
5 Marsh St.

(Phone TEM 1179) ( Phone 21534)
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312 WATT FET SOLID STATE AM/FM STEREO TUNER AMPLIFIER -TIC-200 -T

With TRIO's TK-20T you'll treat yourself to the sound of pure, clear quality.
Powered by silicon transistors, the TK-20T is easily within your reach.
A highlight is its 32 watts of total music power, F.E.T.
(Field Effect Transistor) FM 3 gang tuning condenser 5 IF stages with a top- tone bass
and clean treble sound.
TRIO has even more power in other amplifiers.
TK-20T SPECIFICATIONS
•TOTAL MUSIC POWER: 32 watts ( IHF Standard 4 ohms) 30 watts ( IHF Standard 8 ohms)
•CONTINUOUS POWER. 12 watts per channel ( 0.9% T.H.D.)
•FREQUENCY RESPONSE: 25 Hz- 40,000 Hz ( 12 dB)
•DAMPING FACTOR: 20 ( at 8 ohms)
"USABLE SENSITIVITY: FM: 2.5 microvolts (( HF Standard) AM 10 microvolts ( IHF Standard)
•FM FREQUENCY RESPONSE: 20-20,000 Hz ( 1 2 dB)
FM HARMONIC DISTORTION: 0.7% ( 1.000 Hz 100% mod.)
"FM SELECTIVITY ( Alt. Channel): 4-0dB
•DIMENSIONS:14- 3
/ C W,4- 3/4"H.11- 1/4"D
4

4

the sound approach to quality

TO: B.H. Morris & Co., ( Radio) Ltd.

RN

Send me information on TRIO TUNER.
AMPLIFIERS & name of nearest TRIO relater.
NAME.

AGE:

ADDRESS.

Sole Agent for the U. K. B.H. MORRIS & CO., ( RADIO) LTD.

84/88, Nelson Street, Tower Hamlets, London E. 1, Phone: 01-790 4824.
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WESTMINSTER HI - FIDELITY PRESENT
THE AMAZING VALUE FOR MONEY

`Series 1100 9
COMPACT HI-FI STEREO

SYSTEM

The exclusive " Series 100" is a beautifully engineered unit, down to the last screw. Stripped down, a
"Series 100" reveals aquality that is ashame to hide away beneath the teak veneer. It is atrue high fidelity
unit that has been designed to fit in with your decor, without a mass of wires—AND WITHOUT
COMPROMISING QUALITY. The " Series 100" is for the purist—the fan who values his records, and
expects them to last for life. Whose ear is sensitive, can detect subtleties that render many similar units
unacceptable. We could enthuse on and on about the virtues of the " Series 100" but frankly, unless you
experience the " Series 100" you will never know how good it is. Call in at any of our Hi Fi centres, we shall
be delighted to share the " 100" with you and arrange a free 7 day home loan. Postal customers can also
be similarly accommodated.
TECHNICAL SPECIFICATION
GARRARD SP.25 TURNTABLE with integral cueing device
for raising and lowering arm. Pick-up arm has automatic
stop and return and bias compensator. Additional features
include integral calibrated stylus— Pressure adjustment, plug
in Pick-up head, heavy cast balanced turntable.
CARTRIDGE SHURE DYNETIC ( MAGNETIC) for
FULL RESPONSE and MINIMUM RECORD WEAR.
AMPLIFIER 10 WATTS PER CHANNEL ALL TRANSISTOR USING THE LATEST SILICON SEMICONDUCTORS. BUILT ON MODULAR SYSTEM
THE PRE-AMPLIFIER STAGE USES LOW NOISE
DEVICES in a circuit designed to give matching and
equalisation for Pick-up and recording characteristics set
by international standards.

Controls on single panel: 3 switches ON/OFF, GRAM/
RADIO, STEREO/MONO. 4 rotary controls govern,
BASS, TREBLE ( both with boost and cut), VOLUME,
STEREO BALANCE. A neon light indicates Power "ON".
Two radio input sockets ( 1each channel) for stereo broadcasts or tape, these sockets suitable for mono as well as
stereo.
Two tape record outlets for recording disc to tape.
Loudspeakers are the famous WESTMINSTER bookshel
size enclosures in teak veneer. The 5 inch, freely suspended
twin cone gives a full range response with power usually
associated with larger units. The complete unit is supplied
with 10ft, speaker leads and plugs ready for use and smoky
transparent turntable cover.

Photographic as well as good HiFi
Equipment welcomed in part exchange.

PRICE COMPLETE 85 GM.
Carriage 25'—
Exclusive to Westminster Hi- Fidelity

Personal Credit Sale and Hire Purchase Facilities available with payments over any period from 9 to
24 months.
Choose from the world's leading
equipment including Arena, Armstrong, B & 0, Garrard, Goodmans,
Leak, Quad, Rogers, Wharfedale,
etc. at any of these Westminster
Hi Fi Centres:
83 CHEAPSIDE, LONDON, E.C.2

01 638 0451

81 STRAND, LONDON, W.C.2
01 836 9773
76 EDEN STREET, KINGSTON, SURREY
01 546 0723
1 WEST STREET, SUTTON, SURREY

01 643 2686

12 14 HIGH STREET, BROMLEY, KENT

01 460 2113

WESTMINSTER
HI

FIDELITY LIMITED

10 CLAREMONT RD., SURBITON, SURREY

01 399 2603

Iwish to order the " Series IOU Hi -Fi Stereo System

24a GREENS END, WOOLWICH, S.E.18
01 854 9711

Please send full details ant) leaflet on the " Series 100" Hi Fi Stereo System

21 WEST ST., BRIGHTON, SUSSEX
0273 28596

50 HIGH ST., BECKENHAM, KENT
01-650 0050

o

AN ASSOCIATE COMPANY OF
WESTMINSTER PHOTOGRAPHIC

Ienclose E

full cash/deposit ( minimum £ 11)

with balance over

months.

NAME
ADDRESS
Block letters please
POST TO

WESTMINSTER HI- FIDELITY LTD

07

119 VICTORIA STREET, LONDON, S.VV.I

This studio quality tape recorder
is equally
at home,
at home

,

mm Philips Pro'12 is a compact studio tape recorder at a and out and dubbing facilities. • Cueing and pause
HiFi price. If you are dissatisfied with the performance keys. • Line and monitoring outputs for each channel.
• Monitoring with stereo headset or built-in loudand facilities offered by ordinary tape recorders, set
your sights a little higher, ask to see and hear Philips speaker, before or after tape. • VU-control of either
channel. • End-of-tape switch. • Remote control conPro'12 Professional Tape Recorder.
It features: • Twin-track stereo, twin-track mono and nection. • Horizontal or vertical operation.
dual-track mono operation on 6.25 mm (1/4 in) wide tape
(standard version). • Extra quarter-track stereo (special For more information write for Philips 12 page Pro'12
brochu re.
version). • Tape speeds of 9.5 and 19 cm/s (3 3/4 and
71
/ in/s). • Unique "constant load" tape transport.
2
Philips Electrical Ltd.,
PHILIPS
•Microphone, diode and line inputs for each channel.
Electroacoustics Division,
at
• Facilities for mixing input signals of both channels.
Century House, Shaftesbury Avenue,
•Multiplay, sound on sound and echo effect • Fade in
London, W.C.2

PHILIPS
I2N

FRANCIS

ct
.
G

&tiara

Specialists
"The finest portable
i
n the

OF WOOD GREENworld"

MAIL ORDER— BY RETURN POST—GUARANTEED!
9TA or 9TAHC
Ceramic Cartridge

SON OTO N Et

•

(
Fitted Diamond Styli)

CARTRIDGES•

(Fitted Diamond Styli)

47/6'

>el

P& P
2/6

22/6

P & P 2/6
• TYPE 9TAHC

8T4A Ceramic Cartridge

List Price 60/9.

P & P 2/6

(List Price 82/-)

20TI An inexpensive stereo crystal cartridge—
ideal forthe kid's pop records—(sapphire styli).
19TI (
Turnover lever type)

Sensitivity:

55 mV/cm/sec rms
minimum at 45° at
1,000 Hz, measured
on Decca SXL2057

TELETON F2000 TUNER-AMP
AM/FM Stereo decoded. 5 Watts each
channel. Tape and Phono inputs. 81
1output and headphones.

41 gns.

Post and packing, 12/6.

M AG N ETIC reYri
CARTRIDGE!

ZONAL TAPE
7" L.P 1800 ft. ..
21/7" S.T D. 1200 ft. ..
15/5" L.P 900 ft. ..
9/5" S.T.D. 600 ft. ..
6/6
C60 Cassettes ..
10/C90 Cassettes ..
15/Post & packing, 2/- each.

AVAILABLE NOW

Superb value.
Fully guaranteed.
Available ex-stock.

All goods listed on this page are fully guaranteed and carry our money back guarantee if
not completely satisfactory.

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 fou relement filter. This filter acts against vertical
movement of the stylus causing adrop in the
output voltage below 120 Hz. The attenuation
provided averages 10 dB.

TODAY'S VALUE £695/

FULLY GUARANTEED
REPLACEMENT STEREO
DIAMOND STYLI
8TA -) ALL AT
9TA
9TAHC
I5
each
EV26
Post & Packing,
GP9I
GC8
I:6d.

Total

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

0
4
0
0
0
6

GRRARD
SP25 Mk II

£11.19.6
AT60 Mk II

£13.9.6

Delivery charges
by arrangement.
YOU GET ALL
THIS FOR ONLY

Post & Packing 9 -

A superbly finished Plinth of
British design

in teak wood

ready cut for AT60 and SP25
units.
in

Spindle

position

can

with

be

left

cover

on.

Complete with perspex cover
of neutral smoke tint.
whole

unit

has

very

The
clean

lines and will blend in with a
wide range of furniture.

£100 10 10

Ready wired and tested.
Fully guaranteed.

UNBEATABLE VALUE AT

GNS.

Post & Packing 2/6

PLINTH AND COVER

STOP PRESS SECTION!
The "COUNTDOWN" Stereo Budget System
at 65 gns. is an outstanding success.
Compare below the cost if bought at normal
prices.

each

Send S.A.E. for Technical Details

others on request

2 Solent Speakers .. ..
1Garrard SP25 Mk Il ..
IPlinth and Cover
IArena F2I0 Amplifier ..
IMagnetic Cartridge
Connecting Cables and Plugs

«

OUR PRICE

95

J. J. FRANCIS

/POST
&
- EACH PACKING
10/-

(Wood Green)

LTD.

123, ALEXANDRA ROAD,
H ORNSEY,
LONDON, N8.
BOWes Park 1662
129

din who?

appearing by courtesy of Shure

Has it ever happened to you? Have you
ever been carried away by music so lifelike,
so immediate, that you feel you are there,
one with the conductor and
the orchestra and the
whole majestic symphony
of sound? Listen to your
favourite orchestral

Type II Shure V-15 super- track
with bi-radial elliptical stylus
(.0002 inch x . 0007 inch)-15n
tracking— unique "flip- action"
built-in stylus guard.

record with a Shure
cartridge and you'll hear
what we mean. Shure
stereo cartridges are
suitable for both
mono and stereo records.

F-IU

FEE

Shure Electronics Limited.
84 BLACKFRIARS ROAD • LONDON SEI • TEL: 01-928 8381

Check
all systems
— Loudspeaker systems, that is — and
go GOODMANS.
Choose a Goodmans loudspeaker for
its looks — let Goodmans name be
your guarantee of quality.
There are now six Systems in Goodmans High Fidelity range including
the NEW Mambo and Marimba.
The choice widens — the quality
remains the same. All offer the finest
High Fidelity reproduction anywhere.
Check for yourself — at your Goodmans
dealer.

.and of course Goodmans are the
makers of the world- acclaimed transistorised stereo amplifier, Maxamp 30,
too, and the Stereomax tuner — the
Goodmans record-player completes
the picture. All High Fidelity, all
Stereophonic, and all with Goodmans
reputation behind them.
THIS is the Audio Suite — send for a
free colour booklet.

Goodmans
for High Fidelity
3

2
3

4

4
5

6

5
6

NEW! MAMBO* 10r x 8e"x 8" deep.
£17.18.0 -,- £4.8.6 P.T.
MAXIM Mini- system, 104" x5+" x74" deep.
£16.7.0 — £ 4.0.9 P.T.
NEW' MARIMBA* For wall mounting. 19" x
13" x51" deep. £ 19.5.0
f4.15.1 P.T.
MEZZO II Flush fitted attenuator. 194" x12"
x9" deep. £ 30.18.O. .
MAGNUM- K. 3 speakers. 2 attenuators.
24" x15" x114" deep. £ 40.2.0.
ELEGANZIA II. 27" x 20" x 64" deep.
£30.0.0.

All finished in Teak or Walnut to order.
*Sold in ready matched pairs.
Goodmans Loudspeakers Ltd., Axiom Works, Wembley, Middlesex. Tel.: 01-9021200

SEE ALSO PAGE 153
131

FREE

Please send me

Goodmans Audio Suite Booklet
Goodmans High Fidelity Manual featuring
all Goodmans products.
Tick which required.
Name
Address

HFN2/69
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LAFAYETTE

GARRARD
GARRARD RECORD DECKS
FULL CURRENT RANGE OFFERED BRAND
NEW AND GUARANTEED AT FANTASTIC
SAVINGS

SPR22 Mono
SPR22 Stereo
•1025 Mono .
.1025 Stereo
.2000 Stereo
.2025 Stereo ..
.2025T C Mono ' Stereo
.3000 Stereo

£

.5P25 Mk II ..
*SL55 ..
A70 Mk II ..
*AT60 Mk II
.SL65 ..
AP75
401
SL75 ..
SL95 ..

SUPERB RANGE OF HI- FIDELITY EQUIPMENT

10 0
6 19 6
7 10 0
7 19 6
7 19 6
8 80
8 17 6
9 19 6

I 19 6
I 19 6
2 10 0
3 10 0
4 14 0
9 00
28 76
29 00
35 00

Carriage/insurance, 7/6 extra any model
Special offer base and cover available for these models at £4 10 0, carr. 5/Full range of Garrard accessories available

LA-224 TRANSISTOR STEREO
AMPLIFIER
19 transistors, 8 diodes. IHF music power
30 W at 8 ohms. Res. 30-20,000±2 dB at
1W. Distortion 1% or less. Inputs: 3MV
and 250 MV. Output: 3-16 ohms. Separate
L. and R. volume controls. Treble and bass
control. Stereo phone jack.
Brushed
aluminium, gold-anodised extruded front
panel with metal case. 101" X 3-4" X7-11".
15/230 v. A.C. £28. Carr. 7/6.

irrim

EAGLE

•

ALL EAGLE EQUIPMENT AVAILABLE AT DISCOUNT PRICES

0»

•

URI,*

EAGLE AMPLIFIERS
TSA-I0. 5+5 W.
Ell 19 6
£8 0 0
SA- 100. 5+5 W. ..
£6 5 0
SA-200. 75+7-5 W.
£2 0 0
TSA-20. 10+10 W. .
£35 5 0
TSA-60. 15+15 W. .
£8 10 0
VTA-40. 10+10 W.

seer.

.!jas
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LA-450 SOLID STATE AMPLIFIER
IHF music power 50 W. Response 2020,000 cps at IW.± 1-5 dB. 9 versatile
controls. Hi-filter and loudness controls.
Front/rear tape outputs. Input Magicer/
crystal/tuner/aux. Outputs 3-16 ohms.
Smartly styled in black with silver trim.
115/220/240
VAC.
10,gr"x 3¡" X 8-1-1".
£40. Carr. 7/6.
LAFAYETTE F-767.

EAGLE TUNER AMPLIFIER
RA -96. AM/FM/MPX Solid state stereo
tuner amplifier 10+10 W. £ 3.0.0.

,

LA8ST 85 Watt SOLID STATE
AMPLIFIER
Latest 1968 model.
4 Stereo inputs.
Speaker outputs for 4, 8 or 16 ohms plus
convenient output for direct stereo taping.
9 versatile controls. Response 22-22,000
cps±1 dB. H.D. less than 1%. Brushed
aluminium, gold anodised extruded front
panel. Simulated walnut wood grain case.
115/230 v. A.C. E49.10.0 Carr. I0/-.

LT-425T
SOLID
STATE
AM/FM
STEREO MULTIPLEX TUNER
All solid state, incorporating 4lc's, 2Fet's,
10 transistors, 12 diodes. Features tuning
meter, muting control, noise filter, builtin AM/FM aerials, front/rear tape output
jacks.
Self-contained
115/230 v. A.C.
operation. Size 13"x
ES7.19.7.
Carr. I0/-.

3r x

HI- Fl STEREO PHONES. £4 10 0.

TRIO

Carr. 3/6

DULCI

EAGLE
SPEAKER
SYSTEMS

EAGLE TUNERS
VFM-40. FM
FMT.51. LW- MW-AM
AFM-200. AM-FM .
AFT-60. AM- FM MPX

£3 10 0
£14 5 0
£30 0 0
£47 10 0

EAGLE TC-450H. Stereo Tape Deck
and Preamplifier. £65.10.0.
Carriage extra on all items

PACKAGE
DEALS!

MS.40.
DL-42.
MS-65.
MS.80.
DL-67.

5W.
5W.
IOW.
20 W.
10 W.

£ £8

..
..

76
10 50
£12 12 6
EIS 26
LIS 50

WRITE OR CALL FOR QUOTATIONS ALL HI- FIDELITY

TK -150T. 13.5+13.5 W, stereo amplifier
f35.0.0.
TK -250T. 20+20 W, stereo amplifier.
£49.I 0.0.
TK -350T.
AM/FM
stereo
multiplex
tuner. £ 6.0.0.
TK -500E. FM stereo multiplex tuner.
£9.18.0.

EQUIPMENT AVAILABLE AT SPECIAL CASH DISCOUNT
PRICES
FF

NEW CATALOGUE
Ca'
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Nearly 200 pages giving full details
of a comprehensive range of HI- F1
EQUIPMENT,
COMPONENTS,
TEST EQUIPMENT and COMMUNICATIONS
EQUIPMENT.
Each section greatly enlarged and
fully illustrated. Thousands of items
-many at bargain prices.
FREE
DISCOUNT
VALUE 10/-

COUPONS.

SEND NOW- MY 715 Pa. r-

1III;

TRIO Stereo Multiplex Tuner
Amplifiers
TK-20T.
MW/FM 12+12 W. £ 8.0.0.
TK-40LT. LW/MW/FM 16+16W. £ 8.0.0.
TK-66T. MW/FM 20+20 W. 015.0.0.
TK-140T. MW/FM 50+50 W. £ 149.2.0.
HS-3. Stereo headset. £. 15.0.
AD-76K. Stereo moving magnet cartridge. £4.5.0.
F.M. TUNER
6Transistor High
Quality 6" x4" X
2r. 3 I.F. stages.
Double- tuned
discriminator.
Ample output to
feed most amps.
Operates on 9 v. bat. 88-108 Mc/s. Ready
built, £. 7.6. P. & P. 2/6.
Multiplex Adaptor 5gns.

207 Stereo amplifier 7+7 W. E17.17.0.
207M Ditto with magnetic input.EI 9.19.0.

ill M1110 , z.
' • _..,,...J

FMT7 Self powered:FM tuner. £ 9.7.6.
FMT7S.
Ditto stereo version f26.0.0.

TELETON

SAQ -203E.

6+6 W.

3-34
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amplifier.

All other Teleton products in stock.

(RADIO) LIMITED
.

stereo

SA Q-50 IS. 25+25 W stereo amplifier.
£2.10.0.
STQ-204X.
AM/FM stereo multiplex
tuner.
£60.0.0.
TELETON STEREO MULTIPLEX
TUNER AMPLIFIERS
F-2000. 5+5 W. £40.0.0.
CMS-400. HI-FI MODULE.
Stereo AM/FM Tuner amplifier with 2
speakers/turntable.
005.0.0.
R.8000. AM/FM
TUNER
AMPLIFIER
Complete with two matching speakers.

Phone: GERRARD 8204/9155
Cables: 5M1THEX LESQUARE

LISLE STREET, LONDON, W.C.2

OPEN
9 a.m
to
6 p.m. every
day Monday
to Saturday.
Trade Supplied

Ferrograph Series 7alifetime of recording
Ferrograph Tape Recorders have been
famous ever since 1949. A lifetime's experience of making fine recorders goes into
every one of Ferrograph's brilliant new
Series 7.
And there is alifetime's recording in every
Ferrograph instrument. Many of the earliest
Ferrographs are giving perfect service
today, nearly twenty years later. You can be
sure your Ferrograph will do the same for
you. It will give dependable service for
many, many years to come. It will keep its
value. It will need the minimum of service.
Spare parts will remain available for a
lifetime's recording. That's how Ferrograph
got its name.
Available in Mono, and in Stereo with
and without end amplifiers; combining a
unique range of 30 recording facilities,
including:

• 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.
e 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.
l'rovision 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.
8.1" 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. ( I) line out—
level response. (2) line out—after tone controls.
(3) power output-8-15 ohms.
Power output 10W per channel.
Independent tone controls giving full lift and
cut to both bass and treble each channel.
• Retractable carrying handle permitting carrying by one or two persons.

•

•
•
•
•
•
•
•
•
•
•
•

•
•
•
•

U.K. Retail prices from £ 150 incl. P.T.

the tape recorder with
the hearing-is-believing sound

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)

FERROGRAPII
To

r
"

MM
an
ma
ma mil MI
INZ -the Ferrograph Co Ltd, MercuryHouse, 195 Knightsbridge, London SW7

Ma

Please send me FREE brochure on Ferrograph Series 7Tape Recorders D please
OR send me the new Ferrograph Manual, for which Ienclose £1
D tick
NAME

I

ADDRESS

L.

HFN
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Sansui ends
the hit 'n miss way
of building stereo systems
If you were to build a 100 watt
stereo system that could approximate
this all-Sansui system in performance,
compatibility and styling, you'd have
your work cut out for you.
It was built by the world's leading
audio-only specialist. As such, it incorporates every advancement made
in audio engineering to date. The 100
watt Sansui 2000 AM/FM Multiplex
Stereo Receiver features a power

bandwidth from 20 to 40,000Hz with
adistortion factor that never exceeds
0.8%. The 40 watt SP-200 is a 3-way
5-speaker system with Sansui's exclusive pipe duct bass reflex enclosure for
faithful sound reproduction throughout a 35 to 20,000Hz frequency response range. The SR-303013C, a 2speed manual turntable with direct
belt- drive system and statically balanced tubular tonearm, introduces
new standards of performance to the
field of turntables, while the SS-2ster-

eo headphone set faithfully reproduces the entire range of sound.
This system is only one of many allSansui systems that can be rationally
built from Sansui components.
Available at authorized dealers
everywhere.

England: TECHNICAL CERAMICS LTD. Thornhill, Southampton Hampshire Tel: Southampton 45166 / Ireland: RADIO CENTRE 122A, St. Stephen's Green, Dublin
2 / West Germany: COMPO HI-Fl 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 II Laan, 199, Bruxelles 8 / Netherlands: TEMPOFOON BRITISH IMPORT COMPANY N.V.
Tilburg, Kapitein Hatterasstraat 8, Postbus 540 / South Africa: GLENS (PTY) LTD. P.O. Box 6406 Johannesburg / SANSUI ELECTRIC CO., LTD. FRANKFURT OFFICE
Schiller Strasse 31, Frankfurt Main, West Germany / SANSUI ELECTRIC CO., LTD. 14-1, 2-chome, lzumi, Suginami-ku, Tokyo, Japan
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'Music when soft voices die,
Vibrates in the memory—'

çr(

i The best pick-up arm in the world

Write to SME Limited • Steyning • Sussex • England
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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 Hi-Fi, 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 HiFi 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
Hi-Fi 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 zo miles of London so are Largs technical brains for servicing within 12 months.
Send for our booklet HI-FI FURNITURE.

7
=--f
1
_

_ _ _ _-----"",

GRESHAM - by Largs cabinet makers.
Designed for ample HiFi equipment.
Length 3' 21", depth 1' 71", height
overall 2' yr. Beautifully finished
in walnut or mahogany.
Price (cabinet only) £92.

Now possibly the best showrooms in the
world for choosing agood radiogram.
76-77 High Holborn • London • WC' • 01-242 2626.
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IT'S

ARENA

STEREO HI FI -

MONTH AT LASKY'S

DANISH HIGH-FIDELITY EQUIPMENT at its very best!

ARENA 12400 STEREO/FM TUNER AMPLIFIER
(A masterpiece in Teak or Rosewood)

2x 15 watts. All silicon transstcrised. Module constructed. 5 preselection press buttons. Output for two pairs of speakers plus stereo headphones. Inputs for Tape, Gram, plus two auxiliary units. Automatic
electronic scanning. Frequency reponse from 20 cs. to 40,000 cs. 3f" high
x 19f" wide x 9f" deep.
79 Gns. inc. purchase tax (add 7 Gns. for MPX decoder)

T2500F is the same as the T2400 with additional AM Tuner section. 4 extra wavebands
MW, LW, SWI, SW2.
89 Gns. inc. purchase tax ( add 7 Gns. for MPX decoder)

A full range of Hi Fi pressure chamber speakers
to match from 13f Gns. to 36 Gns. inc. purchase tax

See the Arena range at:

LASKY'S RADIO

118 EDGWARE RD., W.2. 01-723 9789
42 TOTTENHAM Ct. RD., W.I 01-580 2573

U.K. Distributors:

HIGHGATE ACOUSTICS 184/8 Great Portland Street, London, W.I

R.M.S QUEEN ELIZABETH 2
HAS ' TANNOY'
SOUND EQUIPMENT
-,
INSTALLED
THROUGHOUT
The Communications Complex for the R.M.S. Queen
Elizabeth 2represents the most advanced equipment of
this type, incorporating all of the experience gained by
the Tannoy Group during the 35 years it has been
providing sound equipment for Ocean going Liners.
This fully transistorised, fully comprehensive intercommunication and Ship's Sound Reproducing
Equipment provides 11 basic facilities, with no fewer
than 27 programme channels, including amultilanguage, pre-recorded hourly news service as well as
an electronic 'at anchor' fog warning.
The Complex incorporates ageneral emergency
passenger communications system — the first time that
aship's broadcasting system has been used to the
exclusion of all other forms of alarm.

and the same quality is
reflected in the

GOLD:
Change should be made for improvement - not just for the sake of
change. This is why the TANNOY ' Monitor' Dual Concentric loudspeaker - accepted as the 'quality standard' most specified for professional use - has remained unchanged in basic conception for the past
21 years and in detail design for the past seven years. NOW, the
gradual evolution of a perfected technical specification has resulted
in the refinement of this supreme 'quality' speaker into anew design 'The Monitor GOLD' - a design which again will remain intact until
achange can be proved worthwhile. Send now for leaflet giving complete details and full technical specification.
The new Monitor Gold now incorporates a Treble Roll Off Control
and Treble Energy Control enabling precise adjustments to be made
for room acoustics and programme material.
Frequency Response 30-20,000 cps
Power Handling Capacity 15" 50 watts, 17 30 watts, III LZ 15 watts
Impedance 8.0. Nominal, 5S1, Minimum

TANNOY /V

e

PRODUCTS LIMITED

TANNOY PRODUCTS LIMITED
Norwood Road, West Norwood, London, S.E.27.
Tel: 01-670 1131
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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

1-1-3 gms

18.10 -6 cm/dyn

a 17 6

STS 344-17

20-22,000 Hz

1 -2gms

25.10 -6 cm/dyn

Ell 190

STS 344-E

20-22,000 Hz

I -2gms

25.10 -6 cm/dyn

£l6

56

STS 444-E

10-24,000 Hz

33.10 -6 cm/dyn

£22

00

1-1- gms

Also from the ELAC Hi Fi series, the superb MIRAPHON 22H transcription turntable and the Internationally
acclaimed MIRACORD 50H deluxe autochanger.
Either model with STS 344-17 cartridge f55 7s. 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

ELM
High

SATURDAY 9AM-NOON

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

Cartridges

EJ

Free Hi Fi Price Catalogue
NAME

Fidelity
ADDRESS
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Turntables

D
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The Better Way
To Buy HI- F1

IE

introduce
their Audio Range to the
British Connoisseur
NATIONAL

A magnificently comprehensive
range of tape recorders... precision
engineered...immaculately styled...
superb in performance. National are
proud of these new models they now
introduce to the discerning British.

'REVERSE- A- TRACK' RECORDER
MODEL RO 501S
A brilliant, new- style tape recorder with the special ' Reverse- a- Track'
feature which enables you to record from left to right and right to left—no
need to change reels—just a
flick of the lever! Mains/Battery
operated, 2 speeds, 5" reels
(max.). VU meter, tape counter,
automatic recording level: can
.,
be used in horizontal or vertical
• 0111.1•10 5.
1.1•0111 1 11
positions.
,4

, , 1. 111

Four New Portables

PRICE: f52.7.11

CASSETTE MODEL 110203S

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;
Mans/Battery operated.
PRICE: £ 35.5.9

4TRACK 2SPEED SUITCASE RECORDER
MODEL RO 194S

CASSETTE WITH FM/AM RADIO
MODEL RQ 231S
This elegant portable is an FM/AM radio of outstanding quality,
integrated with an excellent cassette recorder with which the owner
can iecord 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: £71.11.10

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,
and 1 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.

34,

PRICE: £71.12.10

NATIONAL

Four New Major Recorders
Waal,

•4_,/

4TRACK 3SPEED STEREO RECORDER
MODEL RS 760S

iolid state tape recorder of excellent quality. 7" reels sound- on- sound,
.ound-with-sound plus automatic shut-off, built-in 6" x 4" speakers
external stereo speaker system optional). A rich and gull reproduction.

4TRACK SOLID STATE STEREO
MODEL RS 761S
Housed in beautiful walnut cabinets, the 761S offers 7" 4 track stereo,
3 speeds, automatic shut-off, sound- with- sound, channel controls all
independent, speakers for table or wall mounting,
8 x8 watts ( music power)

RI CE :£ 104.15.9

'CONSOLAIR' DUAL CAPSTAN LUXURY
Z-U
'
44
RECORDER MODEL RS 790S
This outstanding instrument leads National's UK range as atrLly superb
Bxample of top flight engineering and quality performance. The
'Consolaire' has the dual capstan drive system. Automatic reverse on
Dot h record and playback plus automatic stop. 4 heads, 3speeds, 4 pole
motor, sound- on- sound, 4 digit counter, twin precision VU meters,
Da use control ( lockable), 7" reels, solid state, 10 x 10 watts ( music
Dower), built-in 7" x5" speaker plus twin stereo separates ( optional).
PRICE :

187.2.5

(
Speakers extra ( 52.7.11

This 4track stereo deck, includes a2channel high quality preamplifier, 3 speeds, automatic stop, 2very sensitive VU meters, vertical/
horizontal operation, sound- on- sound, monitor output, 4 pole long life
motor, high precision construction in wood cabinet. Ideal for " Built-in"
designs.
8713.7

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)

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 ( UNAMEC) LTD

li
6
E'
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New Stereo Record Player/

per pair).

STEREO TAPE DECK MODEL RS 766US

PRICE :

PRICE : £ 165.14.8

(
External speakers— the pair£28.17 5)

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

RJNATIUNAL

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

eTHE BEST OF THE NEW EQUIPMENT

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 4 hrs. playing, I5/—

GENUINE PHILIPS CASSETTE OFFER
Complete, ready for immediate use.

P/P 6d. per cassette - 6 or more post free in U.K.

The best cassette
recorder of all

FITTED WITH SONOTONE STEREO
CARTRIDGE!
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

14 GNS.
(P P rU.K. 10 61

TAPE BARGAINS
THE BEST OF ALL
RECORDER BARGAINS B.A.S.F.

Acknowledged one of the world's best. We
supply it in manufacturer's sealed circular
plastic packs, BRAND NEW AND
GUARANTEED.

2,400' D.P. 7" reel.

LGS/26.
Usual price 79/Modern
Electrics
price-58/6
1,800' L.P. T' reel. LGS/35
Usual price 51/6
Modern
Electrics
price — 35/1,200' L.P 5+" reel. LGS/35
Usual price 36/4
Modern
Electrics
price-28/900' L.P. 5 reel. LGS/35
Usual price 29//
Modern
Electrics
price-22/-

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 cape,
spare reel, dynamic microphone and auxiliary
recording cable.
Abridged specification:3speeds— l/3/7 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 2I/Usual price 33/6. Our price 28/6

SAVE 5 GNS ON
THIS VERY LATEST
PHILIPS CASSETTE
RECORDER EL3302

GARRARD A.70 MK. II

3 SPEEDS

..
..
..

PIP 6d. per cassette. Six or more, post free in U.K.

YOUR CHANCE TO SAVE £ 10- II
ON THE SUPERB

4 TRACKS

The best possible you can buy.

C. 60 gives one hour's playing ..
C. 90 gives 1+ hours' playing ..
C.I20 gives two hours' playing ..

POST FREE IN U.K.: 10% DISCOUNT
FOR 12 OR MORE ANY SIZES,
B.A.S.F. Plastic Swivel Boxes 7"-516:
5+" —4/10: 5"-4/1. Post free if ordered
with tape, otherwise add 6d. postage per
box.

BRAND 5
BRAND NEW IN SEALED BOXES
Finest polyester.
1,800'— 7" reel
1,200-51" reel
1,200'— 5" reel
1,800'— 5" reel

24/9
21/17/3
40/-

POST FREE IN U.K. 10% DISCOUNT ON
6 OR MORE.

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.

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 stocks
of cassettes.
SPECIAL MODERN
ELECTRICS PRICE
ONLY
BRAND NEW, WITH
12 MONTHS GUARANTEE

25 gns•

(Inc. P/Tax) ( P/P 5/ )

New List Price inc. P./Tax £31.10.0.

SAVE £30.12.5
ON
PHILIPS
RB.77I
STEREO
TUNER
AMPLIFIER
ORIGINAL PRICE

OUR PRICE

£90.12.5 £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.G on F.M eGUARANTEED
eBuilt-in Ferrite rod aerial
12 MONTHS
for AM; indoor aerial for F.M
eBRAND NEW IN
•Tape-record and play through
MAKER'S CARTON
facilities
eLIMITED NUMBER
•Size 18+" X9" x3r.
AVAILABLE

Reel size-5r.
For A.C. Mains 110/130 V and 200/240 V, 50 c/s.
Size: 16r 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, and packing in U.K.20/-

33gns.

120 SHAFTESBURY AVENUE, LONDON, W.1
The good hi-fi shop directly
opposite the Columbia Cinema
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T•lephone: 01-437 9692/3
Cables: MODCHAREX, LONDON

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.

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.

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.
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 ± 0.5 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 harmoiiic 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 kchms
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" 98" 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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The turntable that
turned the tables.
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. GL75/13 as 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 îto i¡ grams with avertical
tracking angle of i5°, it is fitted with a
replaceable elliptical micro diamond stylus
having an effective tip mass of less than mg.
£15.4.6. (plus £ 3.12.7. P.T.)

®

Goldring Manufacturing Co. (Great Britain) Ltd.,
486/488 High Road, Leytonstone, E.I 1. Tel: Leytonstone 8343
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Which
is the Best
1111Fr!
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 15 ECart rid ge in a first class
arm on asilent turntable — such as the TRANSCRIPTOR — to the B.B.C.
LS5 1/A MONITORS, each with its own RAD FORD 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 99 has its69gnPackage Deal
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 costing well over £ 100. Smnewherebetween
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

studio

81 FAIRFAX ROAD

SWISS COTT.. LONDON N.W.6
TELEPHONE: 01-624 8855
Please note ! Open JO a.m.-8p.m.,
including Saturday.
Closed all day Thursday.
Park outside— No meters.
How to get there— Nearest
Underground stations: Swiss Cottage
and Finchley Road. Buses 2,2A, 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 particularManufacturer's apron strings. This means that
we will give praise generously where it is due, but we will criticise fearlessly when necessary. .
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12 Top Audio Values from HEATHKIT
HEATHKIT Solid- State 30 watt FM Stereo Receiver AR- I4
Kit K/AR-14

£54
Ready to use
AtA R-14

E16-11-7
pp 13 6

Features 31 transistor, 10 diode circuit for cool, natural sound;
20 watts RMS, 30 watts IHF music power at ± 1dB from 15 to
50,000 Hz; preassembled and aligned wideband FM/FM stereo
tuner; two power amplifiers and two pre-amplifiers; front panel
head-phone jack for private listening; compact 3r high x
151 wide x 12" deep size; stereo indicator light; filtered outputs
for beat-free stereo taping; anodized aluminium front panel and
fast circuit board assembly. Install in awall, custom cabinet or
either Heathkit factory assembled cabinets (walnut or teak finish
extra £4.10).

HEATHKIT Solid- State 14 watt FM Stereo Receiver AR- 17
Kit K/AR-17

£39
Ready to use
A/AR-17

Ideal for the budget bound, yet boasts state-of-the-art features
like all transistor circuitry of natural transparent sound, cool
instant operation and long unchanging life . . . wide 18 to
60,000 Hz response at ± 1dB at full 5 watt continuous power
per channel . .. 14 watts music power .... inputs for phono and
auxiliary . . . automatic stereo indicator light . . . outputs for
4 thru 16 ohm speakers . . . adjustable phase so you can tune
the best stereo . . . flywheel tuning . . . complete front panel
controls . . . fast circuit board assembly . . . and compact
deep x 4 . high x Ilr wide size. Install in awall, or either
Heath factory-assembled cabinets (walnut veneer to teak finish
extra £3.10).

£60-4-10 9r
pp 10;6

HEATHKIT Solid-State AM/FM/FM Stereo Tuner AFM-2
Kit K AFM-2

£35-10
Ready to Use
A AFM-2

£54-3-4

Features 18 transistor, 7diode circuit for cool, natural sound;
AM, long and medium wave, FM stereo/mono reception; automatic switching to stereo; stereo indicator light; stereo phase
control; filtered outputs for beat-free stereo recording; preassembled and aligned FM " front-end" and AM- FM IF circuit. (Walnut or teak veneered cabinet extra £3.16).

pp 10/6

HEATHKIT Solid- State 66 watt Stereo Amplifier, AA-22U
Kit K/AA-22U

20 transistor, 10 diode circuit delivers afull 66 watts IHF music,
40 watts RMS power at ± 1dB from 15 to 30,000 Hz. Less than
1% distortion; 5stereo inputs for any programme source; 4, 8
and 16 ohm speaker impedances; simple circuit board kit
assembly ( Handsome walnut or teak veneered cabinet £4extra.)

£39-10
Ready to Use
A/AA-22U

£54
pp 13/6

HEATHKIT Solid- State 30 watt Stereo Amplifier, TSA-I2
Assemble in 10 hours or less. Features 17 transistor, 6 diode
circuit; 20 watts RMS, 30 watts IHF music power at + 1dB
from 15 to 50,000 Hz; transformerless output circuitry; lighted
control dial; handles phono, tuner, auxiliary sources, 8-16 ohm
speakers. Install in awall or Heath cabinets. ( Walnut or teak
veneered, £3.16 extra.)

Kit K/TSA-12

£32-16
Ready to Use
A/TM-12

AND OF COURSE GARRARD PLAYER UNITS AND
SHURE CARTRIDGES.

£39-10
pp 10 ,6

SHOWROOMS: LONDON Tottenham Ct. Rd.

BIRMINGHAM St. Martins Hse. Bull Ring

146

GLOUCESTER Bristol Rd.

See many more in FREE Catalogue
HEATH KIT Solid state FM Stereo Tuner TFM-IS
Kit K TFM-1S

£21-10

Build in 6hours or less! Features 14 transistor 5diode circuit;
phase control for maximum stereo separation; 4-stage IF for
high sensitivity; filtered outputs for direct stereo recording;
automatic stereo indicator light; preassembled and aligned
"front-end'.' Install in a wall or either factory assembled
cabinets. (Walnut ot teak veneered £3.16 extra.)

Ready to Use
A TFM-1S

£39-15-6
pp 6 -

Berkeley Slimline
Speaker System
Kit K Berk

Cotswold
Speaker System

Beautiful walnut or teak veneered, fully
finished cabinet. Two specially designed
speakers. Build it in an evening. Professional styling. Use one for mono, two
for stereo. Outstanding performance at
lowest cost. Use shelf or floor standing.
Use vertical or horizontal. Will harmonize with modern or traditional decor.

£21-4

Ready to Use
A Berk

£24

3 speakers cover full frequency' range
30 to 20,000 Hz.
750 Hz crossover
network. Can be driven by 3watts up to
15 watts RMS. Independent level controts for treble and midrange speakers.
Kit available " in the white" ( Ready-touse model finished in teak or walnut.)

pp 136

£
28-12

Ready to Use

E39_1
pp 16 -

Avon Mum Bookshelf
System
Beautiful walnut or teak
seneered, fully finished cabinet. Two specially designed
speakers.
Compact
size,
only 8"x 13 - x9 deep, yet
80-19,000 Hz
frequency
range. Speakers mounted on
thick aluminium alloy
plate built in to cabinet
shell.
Big-sound
performance.

Kit Standard

2- way Speaker System SSU-I

Kit Avon

£15-8

Offers enjoyable sound over
40-16,000 Hz
frequency
range. A firm favourite of
thousands. Build it in an
evening. All wooden parts
pre-cut, drilled and sanded.
"Supplied in the white".

Kit SSU-I

£13-4

Ready to Use
AVON

PP

£21-2-8

7 6

pp 10 6

Why do Millions build HEATH KIT Electronics ?
Up to 50% savings over factory built
models

Creative fun and unique satisfaction
Building any Heathkit model is so easy the construction manual
shows you how. Enjoy a fascinating hobby, have fun and relax
. . . forget daily problems. Get that big thrill when you complete
akit and switch on.

Besides having fun building your own Heathkit model is so economical. Its like getting paid for the hours you spend enjoying
your hobby. You get the satisfaction of gettting the most from a
limited budget

Stereo Record Player SRP-I

Stereo Tape Recorder STR-I
track stereo or mono record and
playback at 71, 31 and 11 u.p.s.
18 transistor circuit. Push-button
mode controls. Built in stereo power
amplifiers-4 watts output RMS per
channel.
Two excellent built-in
speakers. Mains operated.
Stereo Headphones IA/3L26 K9.14.0.
extra.

Kit SIR- 1

Kit SRP-1

£58

£28-6

Ready to Use

pp 10/6

£13-10-4

AIIcompletesteremrsystem. All transistor
circuitry. Dual sapphire stylus. Automatic playing 16, 33, 45 and 78 rp.m.
records. Twoexcellentbuilt-inspeakers.
Mains operated. Ready to use £35.4.

Ready to Use

£35-18-10

pp 10 6

pp 10 6

FREE!

DAYSTROM
GLOUCESTER

LTD., Dept
Tel. 29451

CATALOGUE

I. Enclosed is E

Describes these and testy more kits
end reedy- to- use models far SUllE0 ,
Hi-fi, Domestic Radio. Record Players.
Tape Recorder, Amateur Radio, Shortwave, Test, Educational Reese alyt .
Hobtry, Save money with :fies.
iMW::*

Name

m° 80, .

HF- 2

[1:13:121»
plus packing and carriage.

Please send model ( s)
Please send FREE Heathkit Catalogue.
(Please Print)
Address
City
Prices and specifications subject to change without notice.
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Aleer
,,empige. mow/
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The present Empire family of cartridges are descended
from a long line of extremely famous ancestors all
outstanding in their day and many are still giving
valued service in their old age. Today's generation
are highly individual characters, each one with a
definite purpose in life.
Meet 888E, he's the tough guy of the family, can
take a deating without damage, is extremely
resilient, will give as good as he gets and is a
versatile performer at almost any weight.
Specifications:
Specially for autochangers.
Frequency response 10-30,000 Hz.
Traking force — 5 gms.
Compliance 12 x 10-" cm/dyne.
Elliptical stylus size . 4 x . 9 mil.
Price £ 16.12.9 inc. P.T.

Choose an Empire Cartridge— it sounds better!

"A HOWLAND-WEST AUDIO PRODUCT"

—noiselessly and
smoothly under control—
that's one thing you can be sure of with
DYNACO'S PAT-4 SOLID-STATE PREAMPLIFIER
Careful selection of silicon transistors has produced a noise and distortion level so low— it is
unmeasurable with commercial grade test equipment. Partner the versatile PAT-4 with Dynaco's
remarkable 120 Solid- State Power Amplifier giving 60 watts ( rms) per channel— and you've really got Hi -Fi.
Dynaco PAT-4 Preamplifier Kit 49 gns; Assembled 61 gns.

Dynaco 120 Power Amplifier Kit 83 gns ; Assembled 98 gns.
MI

AVAILABLE FROM ALL GOOD
HI- FIDELITY DEALERS
Distributed by

HOWLAND-WEST LTD.
2 Park End, South Hill Park,
London, N.W.3. Telephone: 01-794 6666/6033

Send coupon for FREE copyof our fully I
illustrated catalogue giving details of
Dynaco, Empire and the complete
range of

au lo
HOWLAND

WEST

PRODUCTS
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Please send free illustrated catalogue
NAME

Address

HFN I4/ED
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Armstrong
the high fidelity sound

NEW

Series 500
Amplifier
& Tuners

0•11.41,1
C.M1111.
LOOK..

521 Stereo Amplifier (
top photograph)
A transistor amplifier from Armstrong
with asuperb performance. It is based in circuitry and internal layout on the successful
421 amplifier which it supersedes. It has 25
watts power output per channel ( continuous
sine wave), atotal of 50 watts, and the facilities you would expect to find in ahigh fidelity
amplifier, inputs for magnetic and ceramic
pickups, tape playback and radio, rumble
filter, two treble filters, loudness control, tape
monitor and headphone listening, stabilised
power supply, output transistor protective
circuit and plug-in modules for easy servicing.
523 AM- FM Tuner (
lower photograph)
524 FM Tuner
Two alternative tuners to match the 521
amplifier in looks and performance. Both
tuners provide good sensitivity and high
quality on the FM band and, with the optional
M4 Stereo Decoder added, give excellent
results on stereo radio.
For all those who want AM radio as part of
their sound systems, the 523 gives coverage
of the medium and long wavebands.
Each Series 500 model comes complete with
teak veneered case, for which there is no
extra charge.
The full range of Armstrong high fidelity
products; recommended retail prices.
521
523
524
425
426
M4
127
M5

Stereo Amplifier £52 0
AM- FM Tuner
£52 9
FM Tuner
£40 4
FM Tuner-amplifier £ 79 14
AM- FM Tuner- amplifier £88 19
Stereo Decoder
£9 10
AM- FM Tuner- amplifier £43 13
Stereo Decoder (for 127) £ 14 10

0
0
6
9
0
0
9
0

Have you read the review of the 426 Tuneramplifier in the October HiFi News? If not
we will gladly send you a copy. For details
and technical specifications of all models
plus stockists list, post coupon or write
mentioning 2HFN 69.
Armstrong Audio Limited
Warlters Road,
London N.7
Telephone: 01-607 3213

name

address

2HFN69
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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.

oEA 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.

e

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

oQuality

Garrard
SP25 Mk 11 turntable
recessed into plinth.

R. G. RICHARDSON LTD.
Eastcheap, Letchworth, Herts.

SOUND SUPPLIES LTD.
12 Smarts Lane, Loughton, Essex

English Audio Appointed Dealer. Stockists of
Hi- Fidelity and Compact Equipment. Large
range of Speakers always in stock.

All leading makes stocked, including English
Audio's 2000 Compact System, Amplifiers,
Decks and Tape Recorders. Specialists to the
Trade.

Specialists for all types of Cameras and Cines,
Films, Tapes, etc.

EA 1500

Appointed English Audio Dealer

oNew

Audio Technica
AT66
magnetic
cartridge
with diamord stylus.

SUPERTONE RADIO LTD.
Little Chalfont, Bucks.
Comprehensive range of Hi Fi and Compact
Systems always in stock. A pleasure to demonstrate anytime.
Including English Audio's
E.A.2000 System, C92/18/8, complete with
Speakers.

SEPARATES

SYSTEM

EA 1501 STEREO PLAYER UNIT
Quaiity Garrard SP25 Mk II turntable recessed into plinth. Fitted
Sonotone 9TAHC Stereo Ceramic Cartridge with aiamond stylus.
Ideal 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 f10.13.8 each.

ENGLISH AUDIO LTD.

Manufacturers of HiFi Stereo Equipment

385, Hackney Road, London, E.2.
150

Tel.: 01-739 8534

Akai can think of 24 reasons
why you should go for the new
M.9. stereo tape recorder
e
o
e
e
•

4- track stereo/monaural recording and playback.
3 speeds ( I+, 3* and 7+ ips) plus 15 ips with 15 ips
adaptor kit.
3 heads . . . CROSS- FIELD HEAD SYSTEM (erase,
recording playback and bias heads).
Hysteresis synchronous 2-speed motor.
High capacity 40 W MUSIC POWER
silicon transistor amplifier.

e
•
e
e
e
e
•

Shield Type head for high S/N ratio.
Wide CROSS- FIELD frequency response.
Sound on Sound.
Automatic shut-off, Automatic stop.
Automatic pinch
lever release.

wheel

release,

Automatic

Two- lever system for sure operation and
construction.
Track selector knob for single selection
stereo and monaural.

robust
between

Instant stop control with start button.
Tape cleaner with release button.
Recording mode switch.
Tone controls.
Bass switch.
Equalizer for each tape speed.
Tape shifter in fast forward/rewind operation.
DIN jack, Stereo headphone jacks.
Four-digit
meters.

•
•
•

index counter with

reset button, VU

Finely oil-finished wooden cabinet.
Vertical and horizontal operation.
Universal voltage selector (from
50/60 cps).

100 V to 240 V;

but you will probably choose it simply because it's the best

AKAI
PULLIN

PHOTOGRAPHIC

(A Company within the Rank Organisation)

To:

PULLIN PHOTOGRAPHIC DEPT.
11 Aintree Road, Perivale, Middx.

Please send me details of the

NAME
ADDRESS
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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
10+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.
Tel: Malden 9566/7

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

Model 1500 MPX Tuner £ 49.8.10
2-3 uVs sensitwity.
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Bryan Amplifiers Ltd..
120 Ashley Road, Hale,
Altrincham, Cheshire.
Tel: 061-928 6026.

bryan

amplifiers
Ltd

HI-FI in the Home
by John Crabbe, editor of HiFi News and Tape Recorder
This fully illustrated book has been written for
the music lover who wants to understand how to
achieve the best possible reproduction at home.
Technicalities are clearly explained and terms
defined throughout the text. It deals very
satisfyingly with its subject, through
musical sounds, components, choosing equipment,
installation, care of records, to future
developments. There is acomprehensive glossary,
bibliography and index.

HI-FI in the Home
has an authority and excellence you will appreciate
40/- from booksellers
or direct from the publishers (post 2/-)
BLANDFORD PRESS,

167 HIGH HOLBORN, LONDON, W.C.1

Goodmans

The Greatest Range-The Greatest Name
Goodmans High Fidelity loudspeakers
meet your every requirement, and
Goodmans name is your guarantee of
excellence.
From Goodmans range, you can select
your own personalised system - to suit your
amplifier output, room size, pocket and ear.
Choose, too, the cabinet style you prefer
from the range of recommended designs.
Our range of single unit full range High
Fidelity speakers is illustrated here - each,
when correctly housed, a complete High
Fidelity system. Find out all about them.
And Goodmans ' Stage- Built' and Multiple
Speaker systems, using the world-famous
Audiom Bass speakers with mid- and high
frequency units. And the special Audioms
for Public Address work and Musical
Instrument amplification. Full details of all
Goodmans products and enclosure designs
are in Goodmans 28 page High Fidelity
Manual. Send the coupon for your free copy.
FREE Please send me acopy of Goodmans High
Fidelity Manual

I Name

AXIOM 80
91" - 6 watt
£20.2.0
£4.14.7. P.T.

AXIETTE 8
8" - 6 watt
£5.15.0
-I- £ 1.7.1. P.T.

AXIOM 201
12' - 15 watt
£1210.0

TRIAXIOM 212C
12" - 15 watt
£16.18.0

t
i
)
e

TWINAXIETTE 8
AXIOM 10
8" - 6 watt
10" - 10 watt
£6.10.0 £ 6.16.0

AXIOM 301
12" - 20 watt
£ 17.18.0

TRIAXIOM 122 OC
12" - 20 watt
£21.15.0

-I- £ 1.10.7. P.T. -F £ 1.12.0. P.T.
• All now available in 8 ohm or 15-16 ohm versions

IAddress
HFN2/69

Goodmans Loudspeakers Ltd
See also page 131
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Axiom Works,Wembley, Middlesex. Tel: 01-902 1200

o

QUAD
for the closest
approach to the
original sound

--------Please send me details of the
QUAD 33 & 303 (
Please delete as appropriate)

NAME
(BLOCK CAPITALS)

ADDRESS
(BLOCK CAPITALS)

ACOUSTICAL MANUFACTURING CO. LTD
HUNTINGDON.

L Telephone

Huntingdon ( 0480) 2561/2
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Hi- Fi News

One reader ticked us off in no uncertain
terms for printing last July's cover
picture. It was not the girl or her
melamine miniskirt that bothered him,
but the casual scattering of record
sleeves on a carpetedfloor. We
protested that the records were still in
their sleeves and that no one was
advocating a dust-bath for naked discs,
but just in case that gentleman is about
to explode again we offer the same
defence in advance for this month's
young lady. She is on the BBC's
language monitoring staff and seems to
be equipped with some modest hi-fi
comprising a Garrard SP25 deck, Deram
cartridge, Heathkit TS23 amplifier and
SSU 1speakers.

ago we criticised the record
companies for the poor finish of their discs in
respect of superficial surface noises and
departures from flatness. At that time one
firm seemed to be the worst offender and—
with an endless stream of readers' letter
urging us to raise the matter editorially—we
felt obliged to name names. Since then other
magazines have pursued the matter, but with
acurious unwillingness to be specific. Whether
or not published criticism has helped, Decca
do seem to have pulled their socks up alittle,
and in our experience the main British companies are now roughly on a par in terms of
record finish.
In one respect, however, Decca still seem to
cause some annoyance by adopting a rather
offhand attitude when it comes to dealing with
complaints or replacing suspect discs. EMI
are generally co-operative, but several of our
readers have been told by Decca not to be
such fussy hi-fi perfectionists . . . this from a
company that has led the world towards
perfection on more than one occasion. Hi-fi
people expect high standards from Decca
because in many respects they have set such
standards for themselves. Their engineers
ignored protests from the lofi majority about
the wide dynamic range of opera recordings;
but please, Sir Edward Lewis, tell your quality
control people not to ignore the hi-fi minority
if they bother about clicks and pops—in the
long run these enthusiasts are your best
ambassadors.
Clicks and pops come in two forms—
removable and irremovable. The first relate
to dust and particles which should, ideally,
not be packed with the record, but which can
anyway be taken off quite easily with standard
disc cleaning equipment. The second may be
caused by visible scratches or deposits—in
which case there can be no argument—or they
may be due to invisible particles or deformations actually pressed into the groove. It is
these latter that are so vexing and which really
do need some serious attention from all the
main British companies.
It seems either that individual discs have
minute dust particles pressed in by the stamper,
or the matrix itself becomes contaminated
during the plating process, or whole families
of such stampers are grown on a Mother
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carrying imperfections. Supporting this, we
have found patches of clicks which appear
only on one disc, others which go with particular matrix numbers, and yet others which
remain despite achange of number. Each one
of these faults is evidence of insufficient care
in processing and production, and if recording
teams and cutting engineers are in earnest with
their efforts to reduce recorded background
noise, the production departments of their
own companies should be given the wherewithal to see the benefits passed on to customers. One sometimes comes across arecord
with such an incredibly silent background that
the full possibilities of the disc medium
suddenly seem to glow with promise. Some
pressings of Decca's Resurrection Symphony
(SET 325-6) and the first three songs on our
copy of the new HMV Des Knaben Wunderhorn
(SAN 218) come to mind, but such wonderful
recordings with such silent backgrounds need
not be confined to a handful of discs—they
should be the rule, not the exception.
Other intermittent disc faults, both irritating and clearly avoidable, are pre- and
post-echo—often distorted—and recorded low
frequency rumble.
Loudspeakers with a
genuinely full bass response down to 30 Hz or
below reveal some LF background on many
otherwise excellent recordings, and there are
many examples of distorted groove breakthrough, some exhibiting the sort of matrix-tomatrix variations found with plops and
crackles. And mechanical warps or ripples are
still far too common.
We have commented from time to time on
attempts made by pre-recorded tape manufacturers to invade the disc market. For
various technical reasons even the most
carefully made 2-track commercial tape records
designed to play at '1¡ i/s have some difficulty in
equalling or bettering disc at its best, and lower
speeds and/or narrower tracks are of course in
even greater doubt. But discs are so frequently
not at their best that we sometimes feel sympathy for those who opt for tape despite its
limitations. Basically, the British gramophone
record industry still leads the world—let it for
goodness sake not lose that pre-eminence
because of carelessness and dirt in its factories.
Contents list on page 123

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 often 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.
The sixteenth in a series of discussions by KEF engineers on aspects of
loudspeaker design.

You and your
loudspeaker
amplifiers used for high fidelity reproduction
have been built to specifications which ensure that harmonic distortion
remains well below one percent, even at full output. The highest quality of
equipment is capable of performances ten times better than this. None of
the other devices comprising the reproducing chain can approach this
standard and transducers which convert mechanical energy into electrical
signals and vice versa, generally contribute distortion factors of at least a
few percent. Loudspeakers are the worst offenders, but pickups, disc
cutters, tuners and tape recorders all degenerate the signal by adding distortion and it often seems rather fatuous to insist on such near perfection in
amplifiers when the collective distortion from other sources almost certainly
exceeds that contributed by the amplifier by afactor of ten times. The very
low distortion introduced by modern amplifiers is usually achieved by the
use of negative feedback. This technique has enabled a previously serious
source of non- linearity to be rendered completely innocuous. Whilst it is
possible to improve amplifiers quite easily in this way, the application of
negative feedback is not so simple in the case of electromechanical transducers. Despite many attempts, some fundamental technical barriers
remain. Virtually all commercial pickups and loudspeakers rely on sound
basic design to keep distortion down to harmless proportions.
Harmonic distortion occurs as a result of a non-linear transfer characteristic which is a way of saying that the efficiency of transduction varies
with signal amplitude. A device which suffers from non- linearity will
introduce harmonic overtones not present in the original signal and the
many components present in complex signals such as musical sounds, react
together producing a wide range of spurious noises which are not usually
harmonically related to one another.
This effect produces mushiness combined with a general lack of clarity
and in severe cases acharacteristic gritty sound typical of asmall transistor
receiver when operated at too high avolume level. The interaction between
all the various components of acomplex sound arising from the non-linear
transfer characteristic of a transducer is referred to as intermodulation.
The fundamental method of operation of a moving coil loudspeaker is
itself quite linear. A coil of wire placed in a uniform magnetic field will
produce aforce directly proportional to the strength of the current flowing
FOR MORE THAN TWENTY YEARS

in it. However, in a practical loudspeaker, there is usually some doubt
about the uniformity of the magnetic field in which the coil moves. For
purely economic reasons it is impossible to design magnet systems which
give absolutely uniform flux for very large coil excursions and the loss of
linearity which occurs when the coil moves through large distances is one of
the prime causes of distortion. The effect is worst at very low frequencies
where the coil and diaphragm perform their largest movement and greatest
distortion is generated with highly complex signals such as full orchestra
and chorus accompanied by heavy bass. Generously and skilfully designed
magnet and voice coil systems are required to avoid this problem and high
quality speakers always feature massive magnet assemblies.
Problems resulting from cross modulation between low and higher
frequencies can be significantly reduced by employing two or three units to
cover different parts of the audio range. This technique is, in fact, one of
the prime advantages of the multi-speaker system, but the first crossover
point has to be placed quite low (below 300 Hz) for full benefit.
The force generated by the voice coil deflects the diaphragm against the
restoring forces provided by the suspensions, i.e. the spider and the surround,
so it is of course essential that these components exhibit a linear deflection
force characteristic. For the most part spiders are well behaved at low
frequencies, but surrounds are generally more troublesome and tend to
become non-linear towards their limits of excursion.
One might imagine that these problems would diminish at higher frequencies where excursions become quite minute and this is roughly the case.
However, it is not uncommon to find asudden rise in distortion at middle
frequencies where some sharp resonance upsets the normal oscillatory
behaviour of the suspensions, following which the linear relationship
between force and deflection breaks down. Distortion can also occur due
to asymmetrical buckling of the diaphragm indicating that it resists deformation more easily in one direction compared with the other.
These complex effects are often influenced by the mounting arrangements
and must therefore be studied in practical enclosures since the air load is
liable to modify diaphragm behaviour. Many loudspeakers which perform
nicely on an open baffle become thoroughly objectionable when mounted in
small enclosures.
There is no certain way of visually appraising adesign for low distortion
properties, but a large magnet system can usually be taken as an indication
of a generously designed motor. Heavily flared diaphragms generally
produce more distortion at middle and high frequencies than straight sided
or only slightly curved types. Surrounds should employ a deep smooth
roll, avoiding flats which induce kinking and spiders should have plenty of
shallow corrugations rather than a few deep ones as the latter tend to
exhibit self resonance which upsets linear operation. In the last analysis
one must rely on the designer to carry out practical measurements of both
harmonic and intermodulation distortion related to subjective listening
tests.
Raymond E. Cooke

That vital
first link...

Choose your cartridge
carefully—it's the very vital
first link in your chain of sound reproduction. Even the finest equipment
cannot offset apoor cartridge.

For the connoisseur seeking the ultimate in musical reproduction, lowest distortion and undetectable record wear,
the ADC 10/E Mk II offers the lowest tip mass ever achieved—combined with an elliptical stylus for high definition tracing.
Price £ 45.8.4d. ( incl. p.t.)
Send for details to:

KEF Electronics Ltd
Tovil Maidstone Kent Tel: Maidstone 57258
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(3) A reminder that although Llangollen
may cause stereo tuner pilot lamps to light in
the area, this station is not radiating the rest of
the multiplex waveform. It is not known when
the BBC will get around to filtering out 19 kHz
pilot tone. A press statement giving a full
explanation about the various relay stations
and their stereo performance promised two
months ago is still awaited.
Finally, in regard to Angus MacKenzie's
comment in the December number about
establishing a microwave link between Broadcasting House, London, and Wrotham, Austin
points out that this is not very likely whilst
the GPO are able to provide a suitable line
programme circuit. A similar situation exists
on the continent, although the relevant authorities are now developing programme circuits
capable of carrying stereo signals over greater
distances.

1969 AUDIO ANNUAL
Muir, Stanley Kelly,
Rex Baldock, Raymond Cooke and B. J.
Webb. This is the team of audio experts
who have contributed to the 1969 Audio
Annual, now on sale at 7s. 6d. from newsagents or by post for 8s. 6d. from Link House.
In his inimitable Briggsian manner, GAB
reflects on a lifetime of hi-fi activities, under
the heading Looking Back in Audio, while James
Moir brings his acute mind to bear on the
matter of Waveform Distortion and Musical
Quality. Stanley Kelly investigates various
disc ` pre-distortion' techniques in a piece
called Replay Stylus Compensation, and Rex
Baldock delves into the history of physics to
dig out some interesting background information for Audio Units. The design, conception
and use of Monitoring Loudspeakers is discussed by Raymond Cooke, while B. J. Webb
rounds off on a musical note by considering
some Problems of the Record Reviewer.
In addition to these important feature
articles, the new Annual includes reprints of
over thirty equipment reviews published in
HiFi News and Tape Recorder during 1968.
Some of last year's magazines are already out
of print, and with them their reviews, so if you
wish to have the more important reports easily
to hand, acopy of Audio Annual '69 would be a
great help.

BBC CARDIOIDS OFF AXIS

GILBERT BRIGGS, James

WHERE'S FM DIARY?

by factors beyond his control
during the preparation of a longer than
usual contribution, Austin Uden has not been
able to submit his regular column this month.
However, he promises us a bumper one next
month and, in lieu of FM Diary No. 101 (!),
has asked us to fit the following notes into this
news page.
(1) He has reopened correspondence with
the BBC about the continued intermittent
clanking noises emitted from the Sutton Coldfield Radio 4 transmitter. Listening on headphones, alow frequency buzzing is also evident.
Readers in the north and east midlands might
like temporarily to ' overcome' these disturbances by retuning where possible to Holme
Moss or Belmont for the non-regional Radio 4
programmes.
(2) There is a warbling sound from the
Northampton relay station during stereo programmes, so do not tear your tuners apart
just yet!
CAUGHT

OUT

article on BBC stereo,
Angus McKenzie referred to a loss of high
frequencies towards the centre of the stereo
sound-stage, arising from use of back-to-back
cardioid microphones said to have apoor high
frequency response at rightangles to their axes.
Mr. McKenzie tells us that the impression
conveyed by his remarks was perhaps a little
exaggerated, as while the off-axis HF response
is indeed slightly reduced, the response at zero
degrees has aslight HF lift. There is still some
mid-stage loss, depending on the type of
microphone in use, but in the case of the C24
mic Angus was given incorrect information
regarding the response curves.
IN

HIS

DECEMBER

A NEW AUDIO ENGINEERING SOCIETY?
the BSRA was disbanded and some
of its members absorbed into the BKSTS,
there has been no British society or professional
body concerned solely with audio engineering
matters. For many people this has been a
matter for some regret, and as audio activities
of the BKSTS have been rather less expansive
than hoped there are moves afoot to re-establish
a specifically audio body. From past experience it is evident that membership of any
such society in Britain would not be adequate
to support both a lecture programme and a
good journal, and as the Audio Engineering
Society (
U.S.A.) is highly successful, has a
worldwide membership and produces an
SINCE

" . . . and it took me
ages to find this
place."
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excellent Journal, it was thought that some
type of associated organisation might be
formed in Britain.
With this in mind, ameeting of some seventy
interested people took place in London on
December 10th under the chairmanship of
Mr. John Gilbert. Mr. Percy Wilson, who has
extensive contacts in the U.S.A. and is closely
acquainted with AES activities and personel,
reported on discussions already held with the
American body, who are very agreeable to
formation of a British Society and to making
the AES Journal available to UK members.
The annual membership fee would be around
5gns, to cover six copies of the Journal
(normally costing considerably more than this)
and UK activities such as discussion meetings
and lectures.
Any papers of high quality presented at the
latter would be eligible for inclusion in the
AES Journal, which would also devote some
regular space to activities of the British section.
Full membership of the existing AES
requires appropriate academic or industrial
qualifications, though ' affiliate' membership
is open to anyone interested in the objects of
the Society. It is hoped that a similar system
could be arranged for British members, thus
opening the body both to professional audio
engineers and to general audio enthusiasts of
the type who made up the bulk of BSRA
members (and who read HFN!).
The general plan being agreed, a provisional committee was elected, comprising
John Gilbert ( Northern Polyetchnic) as
Chairman, John Maunder (Shure Electronics),
Raymond Cooke ( KEF), Norman Leevers
(Leevers-Rich) and Rex Baldock. It was
agreed that the committee would pursue
discussions with the American body, produce
a draft constitution, contact potential members, and eventually call an inaugural meeting
to launch the new Society officially. Percy
Wilson was chosen as President-elect, in
appreciation of his extensive groundwork and
as befits such a venerable audio personage.
The more technical readers of HiFi News
may care to know that the AES Journal offers
a standard and depth of audio coverage not
approached in any other publication at present
available; a wider British readership for this,
and the opportunity to participate in a purely

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 10-1-10 watts*, this new amplifier embodies
20 years experience of producing equipment designed to achieve the
best possible performance at a realistic price.

grained silver and an optional lice-standing case finished in teak %, eneers.
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 a consistently 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 2 m/V suitable for the
lowest output magnetic pick-ups. Radio and Tape inputs are provided,
the latter including a DIN 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
je
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Rogers Developments (Electronics) Limited,
4-14, Barmeston Road, Catford, London, S.E.6.
Telephone: 01-698 7424/4340

Please send me a copy 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.
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iiXi j Oirr: K. II. Williman and Co.. Ltd., Blackford House. Sutton, Surrey. England

audio society at both professional and keen
amateur levels have our full support. Anyone
interested in joining the eventual society or at
least in attending the inaugural meeting
should write to: Audio Engineering Society,
10 Museum Street, London W.C.1. Please note,
however, that this is an interim address and
there may be some delays before acknowledgements are sent out. The main object at this
stage is to compile alist of potential supporters
for eventual circularising.
OF DIARIES AND TALK

a pocket diary for 1969
are reminded that copies of the Audio
Diary are still available. In addition to ahandy
week-per-opening diary section, pages for
notes, names and addresses, and a coloured
London Underground map, there are 66 pages
of audio and musical data. Twenty-two
separate subjects are covered under four main
headings: Music, Acoustics and Hearing, HiFi
Information, Tape Recording, Audio Reference
Data. Whether it be decibels or sforzando,
VHF aerials or the frequency of C-sharp,
impedance matching or the nationality of
Humperdinck, it is all there for quick reference.
Also handy for reference is our Audio Talk
booklet with its definitions of over 1000 terms
and abbreviations used in audio and allied
subjects.
Already used in industry and
technical colleges for quick but accurate
reference, Audio Talk steers the hi-fi novice
through asea of otherwise bewildering jargon,
and it helps the more experienced to clarify
existing ideas.
The Audio Diary costs 8s. 6d. and Audio
Talk is 2s. 6d., both inclusive of postage from
Link House Publications Ltd., Dingwall Avenue,
Croydon, CR9 2TA.
READERS

without

MOIR ON RECEIVER PROBLEMS

TITLE of the paper presented by James
Moir to the BKSTS on November 27th
was The Useable Sensitivity of aRadio Receiver.
Under the chairmanship of Mr. R. S. Roberts
of the Northern Polytechnic, well known for
his work in the VHF/FM field, Mr. Moir soon
made it apparent that, although more usually
associated with acoustical investigations, he
has also done agreat deal of work to find the
most meaningful methods of measuring FM
receiver sensitivity and quieting. Amongst
other failings, most of the receivers he has
tested show symptoms of locally generated
frequency modulation, giving rise to audible
effects akin to wow or flutter in recording.
During the discussion period this aspect was
considered by several authorities in the
audience, but the basic reason for its presence
remained something of a mystery.
THE

MUSIC WITHOUT DISTRACTION

concert in the series of Music
Without Distraction presentations will be
given in Westminster Cathedral on February
26th by Mr. K. Kettner in conjunction with
Lowther, when excerpts from three Decca
records will be heard. These are the last
movement of Schumann's Rhenish Symphony,
the 2nd movement of Bruckner's Symphony
No. 7and the last movement of Mahler's 9th
Symphony—with the Vienna Philharmonic and
London Symphony Orchestras conducted by
Georg Solti. Further details of the concerts,
which will be held under the patronage of
ANOTHER

Some of the diffusers
now fitted above gallery
level In the Royal Albert
Hall in an attempt to
improve the acoustics.
We hope to report on
this project more fully
next month, after
attending a special test
concert.

Cardinal Heenan, are available from The Music
Administrator, 6 Cecil Court, Charing Cross
Road, London W.C.2 upon receipt of stamped
addressed envelope. Donations to the three
charities involved (The Malcolm Sargent Cancer
Fund for Children, the Church Music Trust
and the parish church of St. Martin - in-thefields) should also be sent to this address.

NEXT MONTH
SHALL WE JOIN THE LADIES, asks
Maurice Taggart, in a piece on the feminine
approach to hi-ft. John Crabbe commemorates the centenary of the death of Berlioz,
and Reginald Williamson describes a Mk. Il
version of his amplifier.
R.W. also appears in the February Tape
Recorder (
now on sale) with details of alownoise tape replay amplifier. In the same issue
there is areview of the Akai X-5 stereo mains/
battery portable, and an article on microphone matching.

BKSTS SPRING LECTURES

the fourteen talks in the Spring
lecture programme of the Brkish Kinematograph, Sound & Television Society are
concerned in some measure with audio matters.
First comes one on The Impact of Metrication
in the Film, Sound and TV Industries, due on
January 29th, one day after publication of this
issue. Speaker is Peter Clifford (of HawkerSiddeley Dynamics), who collaborated with
John Crabbe over the pitch notation article
published in our November issue.
FIVE

OF

On March 12th the vexed subject of pulse
code modulation for TV sound will be covered
by C. J. Dalton ( BBC), and on March 26th
there will be amost interesting evening on Paul
Voigt's Contribution to Audio, with Peter
Walker (Quad) in the chair. Speakers will
include Ralph West and Donald Aldous.
Some recent loudspeaker research will be
covered by Raymond Cooke and L. R.
Fincham ( KEF) on April 16th, while on
April 30th Peter Baxandall will consider some
transistor amplifier problems.
All BKSTS meetings are held at 7.30 p.m.
at the Royal Overseas League, Park Place,
St. James's Street, London S.W.1. Details of
membership may be obtained from The
Secretary, BKSTS, 110/112, Victoria House,
Vernon Place, W.C.1.
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SOUNDS OF THE TOWER

Tower of London
are now available in the form of two
seven inch ( but 33¡ rpm!) stereo discs. Made
by West End Recordings Ltd. for the Ministry
of Public Building and Works, these deal with
the Ceremony of the Keys and the famous
Tower ravens in one case, and with Music
from the Chapel Royal in the other. They seem
very competently if not outstandingly recorded,
though the inner recorded radius is below
tolerance for a 33¡ rpm disc in some cases.
AURAL SOUVENIRS of the

Readers with young children who have
visited the Tower may safely add at least the
'Ceremony' record to their collection: the
ravens on this make fascinating listening. The
records cost 14s. each and are on sale only at
the Tower of London, or by post (at 15s.)
from the Receiver of Fees Office, Lanthorn
Tower, H.M. Tower of London, E.C.3.

SHORTER AT THE I.E.E.

BBC Research
Dept gave a lecture on Broadcasting Stereophony to the Institute of Electrical Engineers
on December 11 th. After outlining the history
of stereophony, he described and demonstrated some of the problems involved in
distributing the stereo signals, both by landline and transmitter. Demonstrations were
also given of the deleterious effect of mismatched time delays on mono reception. The
lecturer concluded by demonstrating that a
4mS delay introduced into the appropriate
channel could effectively shift the reproduced
field sufficient to suit listeners well outside the
usual listening area.
MR. D. E. L. SHORTER of the

HI Fl SOUND REPRODUCTION

the characteristics and requirements of systems for hi-fi reproduction in a
series of nine lectures is being given at the
Hendon College of Technology on Wednesday evenings from 7-9 p.m. starting on January 29th. The lectures will be given by a
panel of experts and further details of the
course are obtainable from the Head of the
Dept. of Electrical Engineering, Hendon College
of Technology, The Burroughs, Hendon, London
N.W.4.
AN ANALYSIS of
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HI-FI SHOWROOMS
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The fabulous new
Beovision 3000

HI-FI DEMONSTRATION
SHOWROOMS

Hi -Fi colour TV
Tone controls,
3Speakers,

124 BROADWAY

Tape input and
output

WIMBLEDON, S.W.I9

25" SCREEN

plus

TAMBOUR
DOOR

many other features

LISTEN TO HI-FI OR A RADIOGRAM IN COMFORT

Where you can

choose from over

10,000 new

Records and also browse through a large selection
of selected Second-hand Discs.
Full range of Tapes, Cassettes and Pre-recorded

RECORDS & ACCESSORIES

tapes, Portable radios, etc., etc.

126 BROADWAY
WIMBLEDON, S.W.I9
All Metrosound, Watts, BIB Accessories in stock.
Superfast mail order service for records and accessories.
VIRTUALLY EVERY AUDIO ACCESSORY CARRIED IN STOCK

MAIL ORDER SPECIALISTS.

SUPER FAST SERVICE.

INTEREST FREE CREDIT OVER 12 MONTHS. GENEROUS PART EXCHANGES.
FULLY QUALIFIED SERVICE ENGINEERS FOR SERVICE ON ANY EQUIPMENT INCLUDING COLOUR TELEVISION.

SOUND INCORPORATEDL"..

OPEN
EARLY ALL
CLOSING
DAY WED.
SAT.

•

OPEN FRIDAYS TILL 7.30 p.m.
TELEPHONE: 01-542-7455

MAINTAINING
HIFi EQUIPMENT

BY GORDON JKING

NOISES FROM
WITHOUT
crackle, sizzle and hiss are not the
HUM,
only spurious-signal plagues of hi-fi;
another—aggravated by the advent of the
wideband transistored amplifier—is radio
breakthrough. The word Radio is used here
is in its broadest sense, embracing not only the
ordinary long- and medium-wave transmissions, but VHF/FM and TV too! In a
similar category falls electrical or so-called
'impulsive' interference, which at one time
mostly disturbed radio and TV sets, but
nowadays seems to be troubling audio equipment almost as much, with clicks and pops as
the ' fridge switches on or off and other
domestic electrical equipment is operated.
Most of us are aware that a radio-set
requires more than a mere audio channel to
respond to RF signals. In fact, the prime
circuit is the detector which extracts the audio
information from the modulated carrier-wave
(obtained from the aerial) and passes it on to
the audio amplifiers for normal speaker reproduction. Of course, there is more than this in
a proper receiver, including signal tuning
circuits, frequency-changing and IF (intermediate-frequency) stages and so forth.
Nevertheless, the simplest receiver is nothing
more than a detector diode feeding the audio
signal to a pair of headphones (crystal set for
instance) or amplifier and loudspeaker.
Audio enthusiasts with this minimal knowledge of radio often wonder, therefore, how
a piece of equipment designed essentially for
amplifying signals within the range of about
20 to 20,000 Hz can possibly respond to radio
signals—and detect them—at, say, 95 MHz!
Actually, the key to the whole thing is detection. Any audio man, whether or not he is
troubled by radio breakthrough, can see how
the effect occurs by connecting an ordinary
semiconductor diode (such as the Mullard
0A81) to a low-level amplifier input and then
applying radio signals from an aerial, as
shown in fig. 1. Any radio signals picked up by
the aerial—and there will be quite a few
focused around the aerial's natural resonance—
will be detected by the diode to yield an audio
signal across R2. To the amplifier, of course,
this will appear as ordinary programme signal,
and the output from the speaker will be
either a jumble of several stations all being
picked up at once or mostly the local station
if this happens to be fairly powerful and not
too far away.
We could substitute a tuned circuit for
resistor RI and couple the aerial more
effectively, thereby making it possible to ' tune
in' any transmission within range of this very

simple crystal-set-like circuit. However, this
is not the point under discussion, for we are
endeavouring to discover why an amplifier
without such a detector can sometimes amaze
us by reproducing Coronation Street sound
when we switch to PICKUP.
To understand this we should have some
idea of how detection takes place. We need
not become too involved, and the waves in
fig. 2 are sufficient to illustrate the action.
Wave (
a) is a radio- frequency ( RF) carrier
modulated by an audio signal, and the latter
creates the symmetrical envelope containing
the RF carrier. Now, if this wave is applied to,
say, a pair of headphones or even to the lowlevel (highly sensitive) input of an audio amplifier, nothing at all would be heard of the audio.
This is because the wave envelope is symmetrical, meaning that the audio information
modulated on the carrier resolves to zero.
The carrier itself, of course, cannot be heard
because this is far above the audio spectrum.
However, by making the wave asymmetrical
—by slicing it along the middle to produce
wave (
b) in fig. 2—the modulation envelope of
one half produces a pulsating direct current
(DC) varying in magnitude in accordance
with the original signal, and when the RF is
filtered away awaveform corresponding to the
audio alone appears, as shown by wave (
c).
All this is achieved simply by rectifying the
modulated carrier-wave, as shown in fig. 1.
So much, then, for detection, but how is it
that a linear amplifier can rectify a carrierwave to produce the audio signal and how does
aradio signal find its way to the amplifier in the
first place? The second part of this question is
easily answered, for the cable connecting the
signal source to the low-level input can serve
as an aerial—albeit, an inefficient one, but if
the signal field in vicinity to the amplifier
system is very strong (the location being close
to a powerful transmitter) sufficient signal is
abstracted from the passing radio waves to
cause the trouble.
Radio signals can also find their way to the
front of an amplifier through the negative
feedback loop from the speaker end, and then
the speaker cable can act as the aerial—more
efficiently this time because the speaker cable
is usually longer than, say, the pickup cable,
though this route of signal entry is more
common with valved amplifiers.
How the amplifier acts as a detector is
sometimes a little more involved. The overall
passband of most of them is restricted to the
audio spectrum or a little above—to provide
the best transient performance—but the input
of quite afew, transistor models in particular,
is very wideband, often extending well beyond
the audio spectrum into the RF regions. Such
an input, therefore, is likely to react to radio
signals fed into it, and if the signals are sufficiently strong the emitter/base junction will
appear to them exactly the same as the detector
diode in fig. 1. Indeed, the emitter/base
junction of atransistor is adiode, and it is not
by any means impossible, therefore, for the
input transistor to act simultaneously as ahigh
quality amplifier of low-level audio signals and
adetector of radio signals!
Even in zones of high signal field the RF
signal induced into the ' aerial' is not likely to
be very large, which means that the resulting
audio signal will be small; but it only needs a
few microvolts of audio signal super-imposed
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on a low-level pickup signal to give rise to
quite disconcerting radio breakthrough. For
example, if the voltage sensitivity of the
magnetic pickup input is, say, 3mV and the
cartridge delivers 5mV average signal (common values), any spurious audio derived from
aradio transmission having alevel greater than
about 25 µV will be heard behind the wanted
programme. In practice, breakthrough signals
significantly below 25 ILV are likely to cause
trouble, especially when the gain of the amplifier is advanced or the record is an exceptionally quiet one.
The annoyance value of RF breakthrough is
similar to hum and hiss, so the absolute test for
radio breakthrough is to switch the amplifier to
magnetic pickup (or whatever is giving the
trouble) turn the volume control to maximum
and listen close to the loudspeaker. Quite a
few audiophiles will be surprised at what they
might hear apart from hum and hiss. When
making this test, though, one must ensure that
the radio tuner—if connected to the amplifier—
is rendered inactive, for even some of the best
amplifiers are prone to very slight crosstalk via
the programme source switch, and this can be
discernible as another variety of radio breakthrough when the amplifier is switched to the
magnetic pickup input, say, while receiving a
high-level signal from aradio tuner.
The waveforms in fig. 2 illustrate amplitude
modulation (AM), and the majority of radio
breakthrough troubles arise from signals
modulated in this way. However, VHF-TV
transmitters can also be singularly troublesome to the audio enthusiast operating in the
shadow of a powerful main station. Audiophiles living close to a radio amateur (with a
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transmitting licence) might have had a `CO'
competing with Mozart before now, and in a
similar way AM mobile and base stations can
cause havoc under certain conditions. Ican
recall investigating a hospital music system
for the breakthrough of ambulance calls; the
trouble turned out to be a poor electrical
connection at the input of the amplifier which,
due to oxidization of the connection, was
acting as arectifier or signal detector. At least
one contributor to these pages has noted the
rectification effect produced by metal-oxide
between the pins of valves and their sockets—
rectifiers are made in this way!
Although it has been known for afrequencymodulated ( FM) transmission to cause radio
breakthrough, the processes responsible for
the detection are somewhat more involved
than those discussed for AM, but it is as well
to remember that such breakthrough is not
impossible.
So now we know a bit about radio breakthrough, but what can we do to cure it? The
solution is relatively simple owing to the vast
difference between the frequencies of the audio
and radio signals. All that we have to do is to
introduce a filter in series with the live signal
lead (one in each stereo channel, of course)
that will appear to the radio signal as an opencircuit and to the audio signal as a closedcircuit. The simplest filter of this kind is the
radio choke. This is nothing more than an
inductor designed in a certain manner to suit
the range of signal frequencies over which it is
to operate and to possess arelatively low value
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A selection of filter chokes.

of self-capacitance. Since it is composed of a
number of turns of copper wire (as are all
inductors) its DC resistance will be quite low
and its impedance (which, from first principles,
can be considered as AC or ' signal' resistance,
as distinct from DC resistance) will thus be low
to audio signal. It will thus pass audio signals
just as efficiently as any length of copper wire,
and in a high impedance circuit will produce
negligible attenuation.
However, the impedance that it presents to
the radio signal will be very much higher,
because for a given inductance the impedance
rises with increase in frequency, so if the
right choke is chosen the audio signal will
pass through it without any trouble while the
radio signal will be blocked, (fig. 3).
There is a wide range of radio-frequency
chokes, but a minor selection suitable for our
radio breakthrough applications is shown in
fig. 4. The dual-winding version in the top
right-hand corner is suitable for LW and MW
breakthrough, having an inductance of about
5mH, while the others are VHF or TV suppressor chokes. For SW radio breakthrough a
choke with an inductance of from about 500 µH
to 2.5 mH would be more suitable, and all these
are readily available. The first problem, then, is
to identify the breakthrough signal.
In the majority of cases it will be the TV
sound and possibly vision signal—the latter
manifesting as a ' rough' 50 Hz buzz—which
can easily be blocked by the use of TV suppressor chokes valued at afew zH. This type
of choke has avery low DC resistance—often
less than one ohm—and consists of afew turns
of enamel-covered copper wire wound on a
low-loss ferrite core. The core gives the required value of inductance with the least
possible wire, thereby ensuring that the DC
resistance remains low. The choke in the
bottom left-hand corner of fig. 4 is of this
type, as can be seen, while those to the top
and to the right of it are similar, the first
being resin-encapsulated and the second
covered in a PVC material. Since we are not
interested in high through currents in signal
circuits the smallest rated choke available
should be chosen, probably 1amp.
The idea is to introduce the choke into the
wiring inside the amplifier, as close as possible
to the input transistor—one in each stereo
channel.
Radio breakthrough—as distinct
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from TV—will require a choke of larger
inductance, as already explained, but this, too,
should be located inside the amplifier, under
cover of the screening if possible.
In most cases the breakthrough will occur
only when the amplifier is switched to the
highest-gain position, which is usually magnetic
pickup or tape head, so it is often convenient
to fit the chokes to the affected signal input
sockets themselves. However, if the printed
circuit wiring allows, it is desirable to connect
them between the main signal input connection
from the programme selector switch and the
first transistor base connection, though it is
impossible to give any hard and fast rules.
Very obstinate cases of radio breakthrough
sometimes exist, and in this connection Ican
recall the troubles of one enthusiast living
some 400 ft above sea level in an incredibly
good area for radio reception. He was unduly
bothered with breakthrough of a SW station
which achoke failed to cure completely. The
problem was eventually solved by the use of a
rejector circuit tuned accurately to the frequency of the offending transmission. Fig. 5
shows the arrangement adopted at (a) and the
response characteristics at (
b). Inductor L was
wound on a coil former of the kind that
carries ascrew-type tuning core, while capacitor
C was acompression-type trimmer. It was not
particularly difficult to get L and C to resonate
at the required frequency, since both elements
were adjustable, and for readers who may be
interested in making up a similar rejector the
resonant frequency is equal to 1/(2e,./LC)
where fis in Hz, L in henries and C in µF.
In very difficult cases, though, it might well
pay to get in touch with the Post Office interference investigation department, for the
engineers and technicians of this department
are very well versed in solving difficult interference problems—usually on radio and TV.
As a final thought, bear in mind that the
screened lead from the pickup cartridge to the
amplifier input may approach a half-wave
length of a TV frequency—especially in Band
III (
the ITV channels)—in which case TV
breakthrough could be grossly encouraged.
Next month we will investigate impulsive
interference and have alook at mains filtering
as an aid to reducing this.
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tax increases, wage freezes, twoDESPITE
tier postal blackmail and the pound-in-

our pocket being unaffected (!) we can look
back, not in anger, but with reasonable
satisfaction that the year 1968 was, for hi-fi at
least, agood one. The rolling stone of audiointerest gathered momentum, as evidenced by
the rising sales of this magazine, a constant
flow of new products and the wealth of
'
package deals' which brought better sound
into many homes and no doubt lopped a
chunk out of the one-piece stereogram market.
The technical wizards who, month by
month, expounded theorem and mathematical
mayhem within these pages will no doubt
regard it as the year of Hertz-acceptance,
transistor consolidation, 1.C.'s, F.E.T.s and
tip-top t
rackability
Ashamedly lacking in B.Sc., or A.M.I.E.E.
diplomas (although I have qualified for a
Barclaycard), this non-boffin contributor has
to confess that he's never quite sure whether
algebraic equations involving sin and cos
should be made up by a chemist or knitted
into a pullover. Imust remain, therefore, on
less scientific terra-firma where the stimulus is
one of sight-and-sound rather than calculus,
and look back with pleasure at a 1968-born
Ferrograph Series-7, Saville Row slick-enough
to say boo to aB & 0; adistinguished set of
Quads (which Iearnestly hope are the only
kind my wife will ever present me with), and
some 500-Series Armstong's which look
decidedly elegant.
I firmly believe that British audio-stylists
are now much more aware of the modern
home lover's demands and are really putting
into practice the exercise so charmingly
described by the Duke of Edinburgh as
'getting one's finger out'.
1968 was also, in equally vulgar parlance,
the ' knock off' year; nothing at all to do with
shoplifting in supermarkets, but simply the
acquisition of hi-fi gear for cash-on-the-counter
and a slice-off-the-price. The arguments for
`full payment and super service' or, ' save
precious pounds and hope for the best', were
given many airings and I'm still not sure who
won.
I did discover one northern dealer whose
advertising seems to consist of a static two
lines in an evening paper and he is pricecutting, delivering and installing, after-servicing
—even modifying units bought elsewhere to
link-up with whatever is bought from him.
Don't ask me how long he will survive, or how
it's done. Maybe he's never heard of nine-tillfive-thirty and two hours for lunch, but his
clients are all smiles and, Ihear, growing fast.
The BBC stretched it's stereo wings in '68 to
cover areas where the natives had begun to
think their little red beacons were akin to the
bathing suit that never got wet. Programmes
I caught were impressive, enjoyable—and
entirely classical. The serious jazz fans and
light music lovers (and they figure highly in
the top flight equipment stakes) are surely due
for alarger slice of the cake. Fortunately they
are an active crowd who will at least take the
trouble of putting pen to paper to bombard
Auntie with their views.
Talking of jazz—which Iusually do in the
review pages—this magazine featured 28 hot
(or ' cool') music items during the old year.
Not too impressive perhaps, when set against
the 179 classical/operatic reviews which also
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appeared, but certainly a tilting of the scales
matched only by other hi-fi publications
outside these shores. Many more jazz discs
were also carefully considered, only to be
rejected due to inferior technical standards.
If all jazz productions attained the engineering
peaks so regularly achieved for Verve by Rudy
Van Gelder's New Jersey studio, many tone
controls would be gathering cobwebs.
It was agood year, too, for swapping'—or
didn't you notice the ever-lengthening columns
headed: FOR SALE—private?
Disposing of old gear for new can be a
depressing business, as anyone who has
approached the dealers with high hopes will
know. On hearing your suggested sale price,
the lovely fellers will either carry on dusting
shelves as though you'd never spoken, or go
into a bout of head-shaking and tongueclicking like surgeons predicting death within
afortnight. Their idea of 'best prices paid' and
'generous allowance given' usually means
just about enough to set you up with a new
Dust-Bug and stylus.
My own £50 two-year-young amplifier had
been cherished like a stripper's G-string.
Regular check-ups by the makers and a new
set of valves convinced me it would be agood
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£25-worth against the purchase of an expensive
new outfit. Personal, postal and telephone
enquiries around the shops resulted in magnanimous bids ranging from £ 10 to £ 15.
It finally went to a good home when the
friend-of-a-friend heard of my change-over
plans, came round for an evening's music
through it—and insisted on paying £25 there
and then. He is still in raptures about it, I
sleep easy at night—and have added yet
another hi-fi buddy to my circle. So despair
not. Even a few postcard adverts in local
shops will sometimes prove the clincher. But do
describe your wares adequately. ' Coldring
GL68—£10' is fine for those in the know but
could lead to the unwary asking if it has a
pump and backboiler!
My personal burst of audio-upgrading for
1968 was triggered off by the earlier-mentioned
BBC stereo output. This called for yet another
search under my wife's side of the mattress, a
demand for the Family Allowance book—and
culminated in a gold plated Fisher on the
sideboard. Ifelt a twinge or two about not
'
buying British' but there is some consolation
in knowing I have certainly prevented a
collapse on Wall Street.
Fisher's FM sections have been lauded
enough in these pages and I'll say no more
than that my own unit is superbly delivering
the goods from an aerial little better than a
pair of braces.
Shure's M33-5 cartridge looks like being the
next to move on and John Crabbe's road test
of the V15/11 hasn't left me with too much
choice. The price of it scares me stiff though,
and Ishall insist upon delivery by armoured
car or guard dogs.
My purchase of these American products
should now be regarded as adequate reparation
for all that Spam they once sent us.
Loudspeakerwise Ihave ayen for invisibility
of sound-source, but please don't suggest
book-end speakers, headphones—or dark
glasses. Easily done, Isuppose, in Georgian
type houses where one can lop 2-foot or so off
the listening room to erect a false wall or
screen of some kind, but no simple matter in
the squeeze-boxes for which most of us are in
hock. If any addict is secretly bathing in
20-20,000 c.p.s. (oops, sorry Hertz) from a
Vymura-covered wall and would like to tell all,
I'll refund his fivepenny stamp with pleasure.
Last year saw the birth of HiFi In the Home
—the Editor's blood, sweat and tears selling
at forty shillings.
Idon't know how much he coins from each
copy sold, but if all the people who borrowed
mine buy their own he can join Gordon
J. King for a quote on the Stock Exchange.
He also twisted our arms for an extra sixpence
with the October issue, but as one of the few
magazines still printed on art-paper by the
pin-sharp and costly Letterpress process he
avoided a tete-a-tete with Barbara Castle!
1969 is still in rompers. Ihope it is ayear in
which more music—via tape, disc and concert
hall—will reach more people more of the time,
in which there is a test-report on a foreign
AM/FM/multiplex tuner-amplifier listed at
34 gus. and no doubt obtainable for 30; a
Bowers & Wilkins kit of parts to fit our own
cabinet work at abig saving, aBritish cartridge
to knock 'em all cold . . . and, for you, reader
friend, an abundance of all you like best, be it
jazz, Janacek—or jam on Yorkshire pudding.
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TRANSISTORS
WITHOUT TEARS
BY C.N.G. MATTHEWS

PART 17 FIELD-EFFECT
TRANSISTORS
IT looks like a transistor but acts like a
pentode.'
That description has been
applied more than once to the field-effect
transistor, and it is not too far from the truth;
but the F.E.T. is still a semiconductor device
and therefore it obeys semiconductor ` rules'.
Like avalve, though, the field-effect transistor is a voltage operated device, whereas the
*ordinary' or bipolar transistor is current
operated. Its input resistance is normally
better than 10 12 ohms, which makes the typical
10 M ( 10 2) input resistance of a valve in a
valveholder look like a short-circuit, and this
means that we have no input current problems
—at least at low frequencies. Its output
resistance is of the order of 10 12 ohms, so that
its output characteristics are even more
'pentode-like' than those of the average
1
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cost down. Their high input resistance makes
them so sensitive to induced voltages that a
girl in anylon slip can blow up an F.E.T. merely
by walking close to it, though some types are
more rugged than others in this respect. For the
present at least, only low power devices are
available, and though the F.E.T. has apentodelike input resistance, its input capacitance is
more like that of a triode so we encounter
problems at high frequencies. Finally, the
field-effect transistor is temperature-sensitive
like any other semiconductor device.
One obvious use for the F.E.T. is as ahighresistance front-end for a transistor amplifier,
when it has asquare-law transfer characteristic
which makes it especially suitable for minimising cross-modulation in RF amplifiers. But
these devices are becoming more popular in a
variety of applications as their cost decreases.
So we must know something about them.
Fig. 1 shows the basic structure of a fieldeffect transistor. The device consists of a
channel of one kind of doped material more or
less completely surrounded by agate composed
of the other type. If the gate is p-type the
channel will be n-type, and if the gate is n-type
the channel will be p-type. The two ends of
the channel are called the source and the
drain, and the source, gate and drain roughly
correspond to emitter, base and collector in a
FIG. 3

FIG. 2
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drain and source are opposite ends of the same
piece of semiconductor. This means that they
are not separated by avacuum as in avalve, or
by two junctions as in abipolar transistor. On
the face of it, then, the resistance between
them depends only upon the physical size and
conductivity of the channel, and this ` passive'
resistance may be anything from less than
100 ohms to more than 1000 ohms, according
to the device type.
Now suppose we turn up the drain voltage.
At first the drain current will rise steeply as
shown in section AB of the graph in fig. 2, and
this is what we would expect from a pure
resistance. But as we increase the drain voltage
the field-effect comes into play. The gate is
strapped to the source, which in turn is
connected to the negative pole of the battery
and grounded, consequently the voltage on
both gate and source is zero. The drain is at a
positive voltage depending upon the setting of
VR1.
It follows that there is a potential gradient
along the channel, which is positive to the gate
at the drain end. Since the gate is of p-type
material it forms a pn junction almost completely surrounding the n-type channel, and
as the drain is positive, this end of the channel
is reverse biased, but the magnitude of the bias
decreases to zero with the potential gradiant
from drain to source.
Now a reverse biased pn junction will not
conduct because the current carriers are attracted away from it by the bias, causing depletion
regions to be established about the junction
itself. These depletion regions are shown
shaded in fig. 1. We are not concerned with
the depletion region in the gate, but as we
increase the drain voltage, the depletion region
in the channel spreads further into it from the
drain end.
Since a depletion region is a region from
which the current carriers have been removed,
this part of the channel cannot conduct. So
the depletion region has the effect of reducing
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pentode, and it can have a very high mutual
conductance. Of course it has the usual
semiconductor advantages of small size,
physical ruggedness and economy in operation.
All this makes the F.E.T. sound like a
designer's dream, but there are flies in the
amber. Field-effect transistors are still expensive. though mass production is bringing the

ra'

bipolar transistor, or cathode, grid and anode
in a triode valve.
We will assume that in fig. 1the channel is
of n-type material; in other words, the device
is an n-channel field-effect transistor. In this
diagram, the gate is strapped to the source and
a variable positive voltage is applied between
drain and source. A feature to note is that
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the conducting cross-sectional area of the
channel, thus increasing its resistance just as
if it were physically ' pinched' in. Since the
depletion region spreads further into the
channel as we increase the drain voltage, the
channel resistance increases further. Consequently, we soon reach a point at which
further increases in drain voltage produce no

FIG. 5 COMMON DRAIN CONFIGURATION
(SOURCE FOLLOWER

appreciable increase in drain current. This is
called pinch-off, and the gate voltage needed to
produce pinch-off is called the pinch-off
voltage. Not unreasonably, the drain current
which flows while the device is pinched off is
called pinch-off current. The pinch-off region
is B to C in fig. 2, and the extension of B-C
depends upon the rated voltage of the device
referred to.
Fig. 3 is a family of drain characteristics
corresponding to the anode characteristics of a
valve or the collector characteristics of a
bipolar transistor. Only the uppermost curve
was plotted while the gate was strapped to the
source; the others are taken with the gate
biased negatively by various amounts.
An inspection of the curves shows that a
change of 1V in gate bias changes the pinched
off drain current by 2rnA, so this device has a
mutual conductance of 2ma/V. The term
mutual conductance can be meaningfully
applied to field-effect transistors because it is
the ratio of achange in output current to the
change of input voltage which caused it, and is
not complicated by common current flow.
Beyond the pinch-off regions of these curves,
the characteristics are so nearly horizontal that
the change of drain current produced by a
change of drain voltage cannot be measured.
This can mean only that at pinch-off the
effective output resistance is extremely high.

output voltage has so little effect on performance that the gain of the amplifier is the
product of mutual conductance and load
resistance.
One drawback of the field-effect transistor
is its high input capacitance, and this is
inevitable because of the structure of the
device. We can have a high input resistance
because F.E.T.s are made from silicon semiconductor material and areverse biased silicon
junction has only a minute leakage current,
but since the channel is virtually surrounded
by a pn junction the area of this junction
must be large. It follows that its capacitance
must be relatively high, and we cannot interpose an electrostatic screen as with a pentode
or tetrode. So we must look to the circuit
configuration.
One approach is to use asource-follower or
common-drain circuit. This corresponds to the
cathode-follower and the emitter-follower, of
course, and because of the unbypassed load
resistor in series with the emitter the source
follower has inherently 100% negative feedback, which means that its voltage gain is
always less than unity. However, by using a
field-effect transistor with a high mutual
conductance we can achieve a gain of at least
0.9. Connecting the transistor as a source
follower reduces its input capacitance by a
factor of about ( 1 — A)/A, so if the gain is 0.9,
the input capacitance is reduced by about
10 to 1.
The source- follower has an exceptionally
high input impedance coupled with a low
output impedance and can be particularly
useful in such applications as biomedical
electronics, when we often wish to couple a
very high source impedance to the low input
impedance of aconventional transistor amplifier. And because of its negative feedback it
can handle larger signal inputs than the common source configuration which we have already
considered.
Another possible circuit configuration is the
common-gate circuit illustrated in fig. 6. This
of course is aparallel to the common-base and
grounded-grid circuits with bi-polar transistors
A
gm r
d.
RI,
and valves, and in its simplest form the circuit
r
d +R L
is self-biased by aresistor Rs in series with the
source. The source is positive to ground by an
This expression is similar to the equation for
amount depending upon the voltage dropped
valves except that the product of mutual
across Rs,so the gate is biased negatively. The
conductance and incremental drain resistance
grounded-gate does not act as ascreen between
replaces the amplification factor. The ampliinput and output, though, because it is not
fication factor of avalve (
II) is the product of
between them, and in this respect the commonits AC resistance and mutual conductance,
gate circuit does not resemble agrounded grid
however, and since AC resistance is the
triode or abipolar transistor connected in the
equivalent of incremental drain resistance,
common-base configuration.
However, it
there is no real difference between the two
follows the pattern inasmuch as it has a low
equations.
input impedance and ahigh output impedance;
But the high output resistance of the fieldand the output is in phase with the input.
effect device enables us to simplify the calcuThis means that it can be used to match alow
lation. As we have seen, r
d can be 10 12 ohms
or more, but to play safe we will call it 10' 0 source resistance to ahigh amplifier impedance:
however, abipolar transistor will perform this
ohms. Now the drain load might possibly be
function just as efficiently and more cheaply.
as much as 1M, but we will play safe again
We could also say that it is suitable for use at
by calling it 10 M or 107 ohms. There is no
more difference between 10 10 +10 7 and 10 1° high frequencies because its gain is low
enough to make neutralisation unnecessary.
than there is between 1000+1 and 1000; in
Since this gain can be less than 2, though, we
other words, adding RL to rd makes no real
can usually do better by using a neutralised
difference. So we can leave RL out of the
common-source circuit, and on the whole the
bottom line of the righthand side of the equacommon gate arrangement is not so useful as
tion. This means that we can cancel r
d at top
its counterparts in either the valve or the bipolar
and bottom, leaving
transistor world.
A = gR L
(continued on page 180)
Thus, we have the ideal situation in which

This parameter is called the incremental drain
resistance, r
d,and we have already seen that
r
d may be 10 12 ohms or more.
Another piece of information given by the
curves is that a bias of — 5V will pinch it off
completely. Alternatively, when the gate is
connected to source, the F.E.T. pinches itself
off when the drain is at + 5V. This of course
is what we would expect, but pinch-off current
is much higher when the drain is at + 5V than
when the gate is at — 5V, because the drain
voltage produces a depletion region which
extends right across the channel only at the
drain end, while anegative gate bias sets up a
depletion region all along the gate-channel
junction.
It follows that irrespective of drain voltage,
the device will pinch itself off at adrain current
determined by the gate voltage. So long as
the drain voltage is high enough to sustain
pinch-off current, a change on drain voltage
will produce no appreciable change in drain
current. So here we have adevice which looks
like the ideal amplifier. It is insensitive to
changes in output voltage, but is readily
controlled by input voltage.
In fig. 4 an n-channel field-effect transistor
is shown connected as avoltage amplifier, and
except for the difference in device symbols,
this could well be atriode circuit. The symbol
itself is fairly obvious—the vertical line is the
channel, while the horizontal line abutting it is
the gate. The arrowhead indicates the direction of junction conductivity as in a bipolar
transistor; since it points from gate to channel
it shows that the gate is of p-type material and
the channel of n-type. If we were dealing with a
p-channel F.E.T. the arrowhead would point
in the opposite direction as shown in the inset.
Drain and source are indicated by the circuit
configuration: note that the circuit is selfbiased by resistor Rs connected in series with
the source, while capacitor Cl serves the same
purpose as in avalve circuit, bypassing Rs at
AF.
The equation for voltage gain is:
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How low
can you budget before your low cost stereo Hi Fi system becomes " LowFi"? We don't need to stress that the lower the budget, the more
important the planning of the system and matching of the units becomes. At Lasky's we pioneered the Budget Stereo System—offering the
best possible quality with the greatest economy. At first the low budget system was automatically assumed to be " low-fl" as well, but we and
our many satisfied customers have long proved this to be untrue. It is now accepted that a low cost system of the true High- Fidelity quality
should cost between £ 75 to £ 100. Here are two Budget Stereo Systems which at Lasky's Exclusive Package Prices offer absolutely unbeatable
quality and value.

Lasky's Danish Design Budget System
by Arena

2 ARENA HT-2I ultra
compact bookshelf speaker
systems. Frequency response
60-1800 cis.
Size 44 x84 x 74 in Teak
finish. Price £ 8.18.0.

ARENA F 210 Stereo Amplifier. Output
2x 10 watts RMS ( 2x 25 watts music power).
Inputs for magnetic and crystal plu., tape and
aux. Bass, treble and balance controls. Teak
finish cabinet size 21
1X 104 X 74 in.
Price £ 4.13.0

GARRARD 2025 Autochanger. 4 speed with
automatic record size selection. Black and silver
finish. Price [ 10.18.5. ARENA Plinth and
cover—teak finish—size 6} X 161 x 12 4 in.
Price f6.16.6

AUDIO DEVELOPMENT
AD-76K Moving Magnet cartridge.
High compliance diamond stylus.
Frequency response 20-20000 c/s.
Output 5 mV. Tracking weight
2 grms. Price £4.5.0

Total recommended list price for this equipment f75.10.I I.

Lasky's Package Price £68.0.0

K carriage

Lasky's Trio
Trio "Criterion" System

GARRARD SP 25 Mk 11 single record
player. 4 speed. Cue and pause controls.
Calibrated stylus force and bias
compensation adjustment. Automatic
arm return and stop. Dark enamel and
silver finish. Price £ 5.4.3. GARRARD
Plinth and cover—teak finish—size
34 x 14 x 124 in. Price £6.8.8.

SHURE M3D Dynetic
Cartridge. High compliance
diamond stylus. Frequency
response 20— 15000 c/s.
Output 5 mV. Tracking
weight 3-6 grms.
Price £.7.6.

TRIO TK-20T AM/FM Stereo Tuner
Amplifier. Output 2x 12 watts RMS.
30 watts music power. Automatic Multiplex.
Field effect transistorised AM/FM front end.
Magnetic p/u input sensitivity 2 mV. Tape
monitor and centre channel output. FM
stereo separation 35dB. Matt enamel and
brushed alloy finish cabinet—size
144 x44 x 1la in. Price £79.10.0.

2 FOSTER Criterion bookshelf speaker
systems. Using air suspension type 64 in.
bass/mid range woofer and HF cone
tweeter in sealed infinite baffle enclosure.
Frequency range 65-20000 c/s. Size
134 x74 in. square. Oiled walnut finish.
Price £ 5.0.0.

Total recommended list price for this equipment E134.10.5.

Lasky's Package Price £113.0.0

U.K. carriage 50/-.

THESE SYSTEMS ARE AVAILABLE AT ALL OUR WEST END BRANCHES OR BY MAIL ORDER
HIGH FIDELITY SOUND CENTRES
42 TOTTENHAM COURT ROAD, LONDON, W.I. Tel: 01-580 2573
118 EDGWARE ROAD, LONDON, W.2. Tel. 01-723 9789

Open all day Thursday, early closing Saturday.
Open all day Saturday, early closing Thursday.

OTHER WEST END BRANCHES
207 EDGWARE ROAD, LONDON, W.2. Tel: 01-723 3271
Open all day Saturday, early closing 1p.m. Thursday
33 TOTTENHAM COURT ROAD, LONDON, W.I. Tel :01-636 2605
Open all day, 9 a.m.-6 p.m. Monday to Saturday
152/3 FLEET STREET, LONDON, E.C.4. Tel: 01-353-2833
Open all day Thursday, early closing 1p.m. Saturday
ALL MAIL ORDERS AND CORRESPONDENCE TO: 3-15 CAVELL ST., TOWER HAMLETS, LONDON E.I. Tel: 01-790 4821
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BC STEREO

A MONTHLY PROGRESS REPORT BY ANGUS McKENZIE

the last four weeks, as at the time
DURING
of writing, there have certainly been some

what short measure of stereo broadcasts. The
symphony came over exceptionally well in
exciting stereo broadcasts, and many that Iwill
stereo, sounding very realistic. For some
remember for along time. Many listeners have
reason the Petrushka excerpts did not come
complained to me about the lack of out-of-theover quite so well, although they too sounded
way works that have not been composed in the
good. The Brahms was again very fine, in
last ten years or so, but perhaps they will not
particular the string tone, but I found the
shout quite so loudly now.
piano very slightly too prominent. I underIwas most impressed by the performances
stand that amore distant mic was used for this
of Bliss's Music for Strings and Goldmark's
concert which had the effect, unfortunately, of
Violin Concerto with Gruenberg as soloist, and
emphasising some very annoying sneezes and
Bliss himself conducting the London Symphony
coughs during quieter passages.
Orchestra. The concert was pre-recorded and
The London Symphony Orchestra conhad surprisingly low tape hiss. The Music
ducted by Kertesz gave afine performance of
for Strings was very fine indeed, with excellent
Dvorak's Requiem from the Royal Festival
definition, and therefore Icannot understand
Hall, but in the quiet passages another annoywhy the orchestral definition in the Goldmark
ing disturbance was noticed, which has been
concerto was lacking on the instruments at the
noticeable on earlier Festival Hall broadcasts
back of the orchestra. The soloist was balanced
to alesser degree, and ignored, but which was
exceptionally well, his sweet tone sounding
more evident in a later concert, conducted by
very realistic on my electrostatic speakers. I Farberman. This is a very bad rumble,
had the impression that an extra mie had been
extremely low in frequency, which appears to
used on the soloist since the orchestra sounded
be picked up on the side of the crossed-pair
too distant from the microphone, a technique
stereo microphone. Mr. Royle of the S.L.P.
which seems to upset such avery high proporexamined the waveform on an oscilloscope
tion of members of the Stereo Listening Panel
during transmission and stated that it was
(henceforth called the S.L.P.). Almost every
definitely non-synchronous with the mains,
member of the panel, which at today's date
and he agrees with the theory that it may be due
numbers 50, is continually complaining of
to extra ventilation and heating being used in
distant balance, and yet the BBC claim that
the colder weather, surely making it even more
by far the majority of listeners like it this way.
necessary for the BBC to use a closer mie
So far Ihave only heard from one listener who
technique. Approximately two thirds of the
is completely satisfied with the average BBC
S.L.P. members who heard the broadcast
stereo balance, so where are all the others?
remarked on this rumble, but apparantly it was
Another concert which Ivery much enjoyed
not heard by the BBC except for one report
from the Royal Festival Hall included Rubinthey had from a listener in the Television
stein as soloist in Brahms' First Piano Concerto
department. This rumble appears to be noticewith the BBC Symphony Orchestra conducted
able on loudspeaker systems having exceptionby Davis. In the first half they played Gerhard's
ally fine response in the deep bass, my own
4th Symphony and three excerpts from Petrushimpression being that the rumble was mainly
ka. The Gerhard Ilike more than most modern
between 30 and 40 Hz. It was certainly almost
works, and as far as Iwas concerned there was
unnoticeable on the electrostatic speakers.
certainly rather more sensible writing for the
When the broadcast was listened to in mono the
orchestra, unlike the plink, plank, plonk, burp'
rumble again almost completely disappeared.
which is how many members of the S.L.P.
Icannot understand also why it appears to
refer to some modern music, which in their
be difficult to obtain good definition on the
opinion takes up too much time in the somechoir in the Festival Hall, which has such fine
acoustics for listeners in the hall itself. One
BBC STEREO FOR FEBRUARY
has only to listen to the Decca recording of the
The following is a list of the Stereo proVerdi Requiem to hear an excellent orchestral
grammes for February as at December 15th.
sound with choir. Ionly wish that this sort of
The BBC point out that the list is only prosound could be achieved by the BBC.
visional as the programmes may be changed
The concert conducted by Farberman intowards the end of January.
cluded Stravinsky's Four Studies for Orchestra,
Feb 1st:
BBC Symphony Orchestra/Davis. Queen
Rachmaninov's 3rd Piano Concerto, in which
Elizabeth Hall.
the soloist was Misha Dichter, and ShostaFeb 2nd: Wagner Meistersingers. Sadlers Wells
kovich's 5th Symphony. I understand that
(recorded).
Feb 3rd:
Copland conducts London Symphony
again a cross bi-directional microphone was
Orchestra. Royal Festival Hall.
used a considerable distance from the orFeb 5th:
BBC Symphony Orchestra/Davis. Royal
chestra. The hiss level was definitely poor,
Festival Hall, English music incl. Elgar
2nd.
particularly during the Rachmaninov Concerto
Feb 8th:
Meistersinger Covent Garden/Solti.
in which the rumble also predominated due to
Sung in German.
high gain being employed in the mixer desk on
Feb 9th:
Tilford Bach Festival Orchestra and
the quieter passages. A number of members
Choir from Victoria and Albert Museum.
Feb 11th: Invitation Concert, English Chamber
of the S.L.P., including myself, noticed a
Orchestra.
certain lack of strings, which was unusual for
Feb 17th: BBC Symphony Orchestra/Reginald
the New Philharmonia. The Shostakovich 5th
Goodall. Bruckner 8th. Maida Vale.
Feb 20th: LSO/Previn. Royal Festival Hall ( live).
Symphony was given a very scraggy perBennett, Beethoven, Tchaikovsky.
formance, and some rather odd effects were
Feb 23rd: Queen Elizabeth Hall ( recording). English
noticed in the louder passages. The perspective
Chamber Orchestra. Ashkenazy Hurwitz.
of the orchestra seemed to change every time
Feb 26th: Verdi Requiem/Maazel. Royal Festival
Hall (live). BBC Symphony Orchestra.
the music became loud, and Iunderstand from
171

the BBC that for the climaxes acloser mie was
used to give better definition. I would have
been happier if this microphone could have
been kept in all the time, using the technique
referred to in my last article, to achieve a
reasonable degree of reverberation. It may
interest readers to know that the fault on this
broadcast was sufficiently bad for me to receive
several telephone calls during the broadcast.
Ilooked forward very much to hearing the
recorded broadcast from Maida Vale of two
British works and Wagner's Wesendonk-Lieder
sung by Heather Harper. Ihave complained
previously of excessive reverberation at Maida
Vale, and again Ihave to complain. I have
ascertained that on many broadcasts artificial
reverberation is actually added in the control
room by the use of echo plates, which as far as
Iam concerned are best confined to the pop
studio. Many passages in Vaughan Williams'
Pastoral Symphony sounded so reverberant that
individual solo lines were sometimes almost
masked by the reverberation of accompanying
instruments. It was interesting to compare a
tape recording of this broadcast with the excellent commercial release by E.M.I. with the same
conductor. Iwould be interested to hear from
any listeners who may have taped this concert
and also have heard the record referred to. I
only wish that we could have some good sound
from Maida Vale, which Iam sure is possible.
I understand that the BBC would like to
reconstruct this studio, but funds do not permit
it, as colour TV seems to eat up, far too much
(in my opinion) of the money allocated.
Iwould like to mention aconcert which was
broadcast some weeks ago in which Geza Anda
played with, and conducted, the English
Chamber Orchestra at the Queen Elizabeth
Hall. The stereo was excellent in every way, and
the performance very enjoyable. It was rather
amusing that the announcer's mie became
disconnected after Mozart's 25th Symphony,
and one could only hear him 40dB down on
the correct level before the next item, Mozart's
piano Concerto K 451. The last part of the
concert was an excellent performance of
Beethoven's First Piano Concerto, again with
superb stereo sound. It was interesting that the
mie hiss was inaudible in this broadcast, showing what excellent results the BBC can achieve.
Finally, I would like to thank the many
readers who have taken the trouble to join the
S.L.P., and although Icould not write to all
individually, apart from sending details, I
would like to make it clear that Iam always
prepared to hear from them, preferably on the
telephone, or personally, to discuss matters of
mutual interest. Their comments have been
most stimulating, and it is interesting to note
the general dissatisfaction with stereo, mainly
on grounds of the ridiculous proportion of
ultra-modern and very early music in the
broadcasts—which is unfortunately the policy
of the programme planners—and also the
general dissatisfaction with mie balance. It
seems that only by constant pressure by agroup
such as the S.L.P. can we ever hope to receive
what we want and not what ' auntie' feels we
ought to hear. Let us hope that the BBC will
give us stereo on Radio 4in the next few months
(continued on page 180)
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Chassis model £ 63.0.0
In teak case £69.10.0

The new Wu !put filatt Leah.
The amplifier
in Oddh distortion
dies or fright.

The Leak Stereo 70 will thrill you
with the clearest, most exciting sound
ever reproduced by an amplifier.
Introduced to coincide with the 1968
Audio Fair, it is full of latent power- up
to 35 watts r.m.s. per channel. This is
not power for power's sake, ( though
there may be times when you'll need it)
but rather the means to perfect reproduction. Distortion is a mere 0.1% at
1000 Hz for all power outputs up to 25
watts r.m.s. per channel.
In addition, this extra output enables
a pair of loudspeakers to be connected
apart from the two in the main listening
room.

The Stereo 70 follows the elegant
styling of other Leak units. It is finished

in black and silver. An attractive teak
case is available for shelf mounting.
Other brand new features are a headphone socket for those who prefer to
listen to stereo that way, and a DIN
record'replay socket on the front panel
for a portable tape recorder together
with the standard inputs at the back of
the amplifier.
All this, backed by the famous Leak
craftsmanship and reliability, makes the
Stereo 70 the most technically advancec amplifier available.
And it sounds it.

LEAK
H. J. Leak & Co. Ltd., Brunel Road.
London, W.3. Telephone: 01-743 1173

band, and their»effect on pulse waveforms is
particularly undesirable. Such asituation was
operative around 100 years ago with transatlantic telegraph cables, which could be
regarded as comprising avery large number of
elements such as in fig. 5 in tandem, but with
the series resistive and shunt capacitive elements predominant. The frequency and pulse
response of such cables was quite abysmal and
even short messages took hours to transmit.
In the light of their current knowledge no
solution could be proposed, but after analysing
the problem both theoretically and practically,

investigators including Heaviside, Lord Kelvin
and Pupin decided that the addition of inductors at suitable intervals would speed up the
pulse transmission. This was regarded as
heresy in most scientific quarters, but in due
course it was proved that additional inductors
did indeed give great improvements.
The problem is more easily understood if
the line's resistive components are ignored.
The situation is then shown in fig. 6, the resistors representing source and terminating
elements. Each L/C section of the line would
(continued on page 182)
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electrical network comprises agroup of
ANbasic
circuit elements, connected together

in such a manner as to provide some specified
transmission or load characteristic.
Such
networks are important in audio circuitry and
it is instructive to study the evolution of the
transmission or delay line from simple,
'lumped', networks.
Starting with fig. 1, this illustrates the simplest form of network, consisting of aconstant
voltage source driving a 3dB attenuator, its
output and input impedance characteristics
being independent of frequency.
Various
elaborations of this network in the form of T or
IT sections may be used to provide any attenuation with equal resistive input and output
impedances. But in practice all networks and
circuits include, either intentionally or as stray
elements, inductive and capacitive components.
Fig. 2 shows a simple R/C attenuator, the
resistor being chosen for simplicity as unit
resistance and the capacitor as 1/2n, giving an
output response — 3dB at unit frequency. The
input impedance and output impedance both
fall with frequency. Identical transmission
properties are given by the L/R attenuator of
fig. 3, but input and output impedances rise
with frequency in this case.
Combining the reactive elements of figs. 2
and 3, the resonant network of fig. 4is obtained,
giving infinite voltage output at afrequency of
unity, with the output above falling finally at
12 dB/octave. The input impedance is infinite
at zero and infinite frequency and zero at
resonance, whilst the output impedance shows
an inverse characteristic. Except for special
purposes, the amplitude and phase characteristics of such a network would be highly
undesirable, but if resistors of value 1 are
connected as in fig. 5 (each being VL/C) the
transmission properties then show a damped
behaviour, falling smoothly through the
original resonance region. Also, the input
impedance does not vary much from a value
of 2in the pass band.
None of the foregoing networks containing
reactive components has provided a transmission characteristic constant within acertain
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thoroughbreds

Mmi-Sandwich Loudspeaker
£29.15.0
Size 184" x 11" x 7".

Sandwich
Loudspeaker
£43.10.0
Size 26" x 15" x 12".

From the House of Leak, two speakers
with afine pedigree ... the combination
of talented designers and the finest
technical minds in the business.
These two beauties are capable of reproducing any sound fed into them.
faithfully and to perfection.
The secret is the light and rigid
cones, constructed from two skins of
aluminium separated by expanded poly styrene.
These rigid piston-action cones give
asmooth response over the entire audio
frequency range and are totally free
from mechanical breakup and associated distortion.
The award winning enclosure for the

Leak Sandwich employs the most sophisticated techniques, providing optimum
acoustic conditions.
The cabinets are designed to blend
harmoniously into any room setting,
and are available in teak, walnut or
mahogany.
For those with limited space Leak
have developed theM ini-Sandwich Loudspeaker, which is manufactured to the
same exacting standards as its big
brother.
Other Leak products include amplifiers, tuners and a pick-up. Like the
Sandwich Loudspeakers, they all have
one thing in common...good breeding!

To: H. J. Leak & Co. Ltd., Brunel
Road, London W3. Tel: 01-743 1173.
Please send me comprehensive
details of the Leak Stereo Hi-fi
products.
Name
Address
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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.

BERLIOZ. La Mort de Cléopâtre, Sara la Baigneuse,
Meditation Religieuse, La Mort d'Ophélie. Anne
Pashley ( soprano) with the St. Anthony Singers
and English Chamber Orchestra conducted by
Colin Davis. L'Oiseau -Lyre SOL 304 (
43s. 9c1.).

year is now upon us
and there will be aflood of interesting releases,
some, like this disc, to fill gaps in the recorded
repertoire.
The Death of Cleopatra is the main work
here, a ' lyric scene' written in 1829. Misunderstood at the time and then forgotten until
after Berlioz's death, it is amost impressive and
gripping piece in which Cleopatra (soprano
soloist) first reflects upon her miserable plight
under Octavius following her triumphant
high-jinks with Anthony and Caeser, and then
commits suicide. A few operatic gestures in
the direction of Mozart add extra flavour to
some otherwise distinctly Berliozian orchestration, which is here offered with full effect in a
spacious ambience. Orchestra tonally well
balanced and soloist set back nicely in the
middle. Anne Pashley sings with great dramatic
effect, marred only by a suspicion that some
limiting takes over at her climaxes. Berlioz
lovers will pick out odd snatches of melody
used in more famous works.
The three choral ' fillers' are pleasant but
much less impressive. Texture seems less
clear here, though the word-sheet helps one
along through these odd corners of Berlioz's
musical delvings. Buy this disc for the excellent
Cleopatra.
THE BERLIOZ CENTENARY

J. C.

BRAHMS. Symphony No.2 in D: Tragic Overture.
Vienna Philharmonic Oichesfra conducted by
Sir John Barbirolli. HMV ASD 2421 (
43s. 9d.).

of the 2nd Symphony
is in the same wood-for-the-trees manner as
his C minor. Intermittently there are some
exciting things (notably the sound he gets from
the horns: at the coda of the finale, and in the
Overture), and Barbirolli's concern for clarity
in the string section is evident, but too often
he seems to be driving and braking simultaneously. The last movement is unusually
SIR JOHN'S PERFORMANCE

/
I1L4E4
ER SON,17:4

.
V101

CLIFFORD t RZON
MOZART Piano Concertos
major, K488 dCminor,11491
LONDON SYMPHONY KERTESZ

15,

DONALD AMSEL

COLIN EVANS

BERNARD PLUMTREE

TREVOR ATTEWELL

ROBERT FISHER

LEON THOMPSON

CHRISTOPHER BREUNIG

GERRY OAKLEY

PETER TURNER

JOHN CRABBE

JOHN PALMER

BERT WEBB

sombre—at odds with the sleeve note—and
the qualifying non troppo scarcely regarded in
the Adagio. Hear how Karjan's speed, only
slightly faster, makes all the difference—and
his DGG recording has clearer stereo separation here, although the end of the finale deteriorates.
The FMI recording was made in the Vienna
Musikverein hall, with Kinloch Anderson, and
does not reach the same standard as the First
in the cycle.* Free from distortion or other
concrete fault, it is rather opaque and unreal.
Karajan's VP0 Tragic has not been surpassed
technically ( Decca). Idon't feel reassured that
this represents a ten-year stride in stereo
recording over Beecham's musically far more
pleasing HQS reissue.
Sir John's NPO
accompaniment to Barenboim in the B flat
Concerto makes me feel the cycle should have
been made at home, not in Vienna.
C. J. B.
Our review copy of No. I, though perhaps not typical,
was actually not as good as Va. 2 technically, hence no
review—Ed.

BRAHMS. Variations on an Original Theme (
Op. 21,
No. 1); Phantasien (
Op. 116); Klavierstucke (
Op.
119). Balint Vazsonyi ( piano). Pye Virtuoso
TPLS 13016 (
43s. 9d.).

for review so late that Ican only
add one original (?) comment: that the Theme
bears a shocking resemblance to Beethoven's
Bagatelle Op. 126 No. 3! Now 32, Vazsonyi
studied with Dohnanyi, Kodaly, (Annie)
Fischer and Myra Hess. This is his first record,
with some Schumann to follow in March, and
was done at Bishopsgate, with John Snashall
and Bob Auger in charge of sound.
There are some lovely things here, even if
the playing is alittle self-conscious, nervy; and
in the four pieces Op. 119 he doesn't find all
that Kempff (DOG) did.
The sound is completely natural, one of the
most realistic piano records ever engineered.
There are some hurdles with high velocities,
my Empire/SME just coped at 1* gms, but the
first of two pressings heard distorted badly. A
high replay level is desired, and the Pye

pressing quality was just about good enough to
allow this. A good augur!
C. J. B.

CLEO LAI NE—' All about me'. / gotta right to sing
the blues, ithink or you, Ican dream, can't I?, I'm a
dreamer, plus nine other vocals. Fontana SFL
13006 (
14s. 6d.).
YOU ARE WEARY of tiny-voiced damsels
purveying ' yeah, yeah's' and ` Johnny's-awayto-the-war' songs, invest afew shillings in this
delightful album. For long accepted as a
major talent by musicians and the jazz clientèle,
Cleo turns up here selling her wares with that
rare blend of charm and vivacity one associates
with Ella and Sarah Vaughan. Most of the
songs are ' standards', or nearly so, and the
Johnny Keating Orchestra furnishes some lush
backdrops of shimmering strings and velvet
brass. There are, too, some smooth tenor sax
obbligato's reminiscent of Zoot Sims work on
the Vaughan with Violins LP of afew years ago
and the audio is all one could wish for.
On selling price and performance this is a
disc which deserves to succeed. It may even
restore some sanity to the popular music
scene.
G. O.
IF
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ENGLISH CHORAL MUSIC. Pieces by Parry,
Britten, Finzi, Rubbra, Walton and Vaughan
Williams. Wandsworth School Boys' Choir, with
Geoffrey Shaw ( baritone), Timothy Farrell (organ),
conducted by Russell Burgess. Recorded in
Holy Trinity Church, Sloane Street, London.
Pye Virtouso TPLS 13020 (
43s. 9d.).

(
including alot of nonsense) has
been said about the unmusical nature of the
British people. In fact, it is doubtful if in any
country of the world so many young people,
in proportion to the population, reach such
high musical standards as in Britain. Nevertheless, it is still extraordinary that one school,
even alarge comprehensive one such as Wandsworth, should be able to produce a choir of
200 treble voices of this high standard, and
incidentally provide the basses, tenors and
brass ensemble from old pupils and staff. The
A GOOD DEAL
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singing and general quality of these performances is excellent by any criterion, several of
the items are not otherwise available on disc,
the recording, made in Holy Trinity Church,
Sloane St., has afine, spacious quality, is clean
and clear without any feeling of constraint, and
provides excellent stereo. As a bonus, we are
given the splendid sound of the rebuilt Walker
organ, and the opportunity to hear the smaller
sections of the choir, the semichorus of 60
voices and the consort of 20 voices only. A
most welcome record.
B. J. W.

GLAD TIDINGS. Baroque Christmas Music from
England, Germany, Italy, France and Spain.
Items
by Schütz,
Purcell,
Hammerschmidt,
Bouzignac, Gabrieli, Monteverdi, Praetorius and
Hassler. Heinrich Schütz Choir, London String
Players, Philip Jones Brass Ensemble, Camden
Wind Ensemble, Charles Spinks (organ), directed
by Roger Norrington. Argo ZRG 590 (43s. 9d.).

crop of special Christmas
records, most of them pleasing and welcome,
though the quality varies widely, both musically
and technically. This one, restricted to music
of the hundred years between the late 16th and
late 17th century, has a truly international
flavour. The finest items are probably the
Schutz Hodie and the Purcell Christmas Anthem,
in which the rich bass voice and fine singing
of Stafford Dean make anotable contribution;
but some of the shorter pieces are also very
attractive, particularly the Monteverdi Christe
Redemptor and the Praetorius carol. The
performances of the choir are rather uneven.
The recording is a little over- resonant, and
consequently unclear in detail, while sibilants
are somewhat prominent and ' spat)/'. Nevertheless, some fine sound is produced, with good
stereo, particularly effective in separating the
choirs in the Hassler Angelus ad pastores ait.
EACH YEAR BRINGS its

B. J. W.

LISZT, RICHARD STRAUSS. Violin Sonata
(Liszt); Violin Sonata in E flat (
Strauss). Alfredo
Campoli ( violin), Valerie Tryon ( piano). Pye
Virtuoso TPLS 13017 (
43s. 9d.).

on this disc were written when
Liszt and Strauss were in their early twenties.
The Liszt sonata is an interesting work, being
based on Chopin's Mazurka No. 2in C sharp,
and first published as recently as 1963. The
work is very characteristic of Liszt, having
many pleasant passages; particularly during
the last movement which contains an attractive
folk-like melody. The Strauss sonata is rather
less characteristic, except for the warm, romantic Finale which seems to anticipate his later
musical style.
The performance of both works is very
commendable. Mr. Campoli plays broadly
and with authority, although there are a few
unhappy moments during the third movement
of the Liszt when the intonation is less than
perfect.
The two instruments have been placed in close
proximity with the violin well forward. The
violin sound is consequently very bright,
needing careful adjustment to the treble control.
Apart from the closing bars of the Strauss,
which may cause tracking difficulties, the
overall quality is clean and realistic.
C. E.
BOTH WORKS

MOZART. Piano Concerto No. 23 in A major
(K.488); Piano Concerto No. 24 in C minor ( K.491).
Clifford Curzon ( piano) with the London Symphony Orchestra conducted by Istvan Kertesz.
Decca SXL 6354 (43s. 9d.).

at the prospect of a
Clifford Curzon recording, particularly when
he is performing Mozart. Ilistened enthralled
to the A- major Concerto, so much so that I
could not bring myself to listen at once to
competitive recordings. Ijust let this delightful
performance remain running through my head.
The coupling of the C-minor, alas, did not live
up to my expectation. Judged by the highest
standards, it appeared at times to lack fire and
impact. Furthermore, the recording of the
A-major concerto was very good if not a
Decca superlative, but the C-minor recording,
judged by comparable standards, fell somewhat
below what we today can rightly expect. While
the sound of the piano was most attractive,
the orchestral sound was sometimes dull and
clouded, then suddenly everything righted
itself and balance was restored. A pity, for the
A-major is so delightful.
The surface of the review record was excellent, as was the silent ( Dolby) background,
but check on this, as a few rogue copies with
abackground of what sounds like cutter noise
have, Iknow, slipped through to dealers.
I AM ALWAYS THRILLED

L. T.
MOZART. Symphonies No. 13, 14, 15 and 16 (
K.112,
114, 124, 128). Academy of St. Martin- In-the- Fields
directed by Neville Marriner. Argo ZRG 594
(43s. 9d.).

from the end of Side 2, I
glanced at the sleeve to learn that the wonderful
K.I14 still playing through my mind was
composed just a month before Mozart's fifteenth birthday. With Mozart it is so easy to
make such statements casually: the sleeve note
informs us, for instance, that he produced fourfifths of his entire symphonic output before the
age of 19. Had the boyish output been mediocre stuff we could perhaps remain unruffled,
but when it is so absolutely perfect we must
surely bow before the most prodigious creative
genius in the history of music.
It happens that Mozart is not among my
favourite half dozen composers, but in the face
of four such lovely little symphonies (composed
at whatever age) performed with the verve,
grace and rhythmic perfection brought to bear
by Neville Marriner's players on this record, I
capitulate and will state here and now that this
will be one of my ' discs of the year' next
January.
Argo's recording is—as usual—superb, and
quite apart from the music this disc will join
the Haydn horn concertos (ZRG 5498) to
demonstrate perfect recording of a small
classical orchestra.
J. C.
LIFTING MY PICKUP

PERGOLESI, SCARLATTI. Salve Regina in A
minor and C minor ( Pergolesi); six arias of
Achilles from reticle in Sciro (
Scarlatti). Paul
Taylor(tenor) and the Northern Sinfonia Orchestra
conducted by John Snashall. Recorded in the
Banqueting Hall, Jesmond Dene, Newcastle on
Tyne. Pye GSGC 14126 (24s. 8d.).

one of the four antiphons
of the Blessed Virgin Mary, and these two
settings are fine works which deserve greater
recognition. Compared with contemporary
baroque music they are stylistically simple, yet
are distinguished by subtle harmonic colouring
and broad, flowing melodic lines. The Scarlatti
THE SALVE REGINA is
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arias offer a wide contrast, ranging from the
intense Alla pendola prig/one to the heroic
Quanda Troia vinta cada with its jogging rhythm
and catchy string figurations.
Paul Taylor is amost able performer, having
awide range of vocal colour and precise diction.
His pure tone quality is well suited to the pathos
evoked in the Pergolesi settings.
The sound comes to life with a substantial
treble lift, and the instruments which are
spread over a wide sound-stage are well
balanced. The live acoustic too, is ideally
suited to the music's declamatory, operatic
style. A most enjoyable and well-recorded
disc, which contains some accomplished performances.
C. E.
SCHUBERT. Eighteen Songs less commonly performed.
Werner Krenn, with Gerald Moore
(piano). Word sheet included with record. Decca
SXL 6347 (43s. 9d.).

have never descended
upon us like leaves in autumn, and it is ajoy
to welcome Werner Krenn into this field, both
for his present attainment, here exemplified,
and his high promise for the future; and what
an enterprising choice of songs he has made,
wisely leaving aside the great dramatic masterpieces for the present, and offering instead
some of the gentler and less often heard Schubert songs. The voice is of most pleasing
quality, as we know from previous recordings.
One could wish for greater variety of tonecolour than this record reveals, but among
other felicities, there are most beautiful performances of Der Jangling an der Quelle, An
Mein Klavier and Der Gotter Griechenlands. It
is to be hoped that Mr. Krenn will find it
possible, during the next few years, to spend a
great deal of time with Gerald Moore, who
seems, if you concede the possibility, to play
better than ever as he gets older, and whose
guidance is absolutely priceless.
The recording is well balanced, with the
piano a little more forward than is sometimes
the case, clean, and produces a very natural
sound. It is free from excesses of any kind,
and Ishall play this disc a great deal without
tiring of it. Notes on the songs are provided,
with the full text and English translations.
TENOR LIEDER SINGERS

B. J. W.
SCHUMANN. Symphony No.3 in Eflat (' Rhenish');
Symphony No. 4In D minor. Vienna Philharmonic
Orchestra conducted by Georg Solti. Decca
SXL 6358 (43s, 9d.).

agreat deal of music on this
single disc, necessitating, presumably, the
rather low level of the recording. Quite a
substantial uplift on normal volume setting is
required to produced vivid sound. Fortunately
the surfaces will stand this. Have no doubts,
however, this is a good recording: it has a
particularly smooth and open sound, and it
conveys too the ambience of a well designed
concert hall, bringing the magnificent orchestral
sound of the V.P.O. into the room.
Of the performance Iwas less immediately
happy. Had Klemperer performed these works
in this way (which on his records he certainly
does not) the word ' staid' would have been
bandied about, yet if one consciously listens
anew to these performances, one's immediate
judgment is modified, for a great deal of
pleasure can be derived from these richly warm
performances.
DECCA HAVE PUT

LT.

SHOSTAKOVICH. Symphony No. 9 (
1945); The
Execution of Stephan Razin (poem for bass,
chorus and orchestra). Vitaly Gromadsky ( bass),
RSFR Russian Chorus and the Moscow Philharmonic Symphony Orchestra conducted by Kiril
Kondrashin. Text leaflet Included with disc.
Melodiya HMV ASO 2409 (43s. 9d.).

gives prominence to Stephan Razin,
and while Shostakovich is asymphonist above
all, Icertainly agree with this emphasis. Rather
in the manner of Prokofiev's Alexander Nevsky,
Yevtuschenko's poem naïvely distorts an
episode in Russian history in order to glorify
the communist myth; but amodest suspension
of disbelief enables one to dismiss this, leaving
Shostakovich's very dramatic cantata with its
gripping, almost primeval Russianness '. Performance is excellent, with a nicely balanced
interplay between bass soloist and chorus. Mussorgsky's Boris Godunov kept coming to mind.
THE SLEEVE

Despite its five movements, the symphony is
a short lightweight work of post-war celebration. The second and fourth movements introduce delicate and sombre moments, but skittish
high spirits dominate, and the opening is areal
orchestral showpiece.

LEAST PERFORMED of the seven, these two
symphonies are perfect examples of Sibelius's
ability to create subject matter out of form
(No. 3) and form out of subject matter (No. 6).
The formal elegance of No. 3 is beautifully
realised by Maazel in the outer movements,
despite rather fast tempi at times, while he
gives us areally lovely and convincing middle
movement. No. 6Ifind almost equally pleasing
as a succession of refreshing sonic watercolours—if such a metaphor be permitted—
though here the fast tempi do seem to shatter
the overall structure to some extent. But it is
perhaps wrong always to judge the Sibelius
symphonies in terms of an anglo-saxon tradition of performance, and Maazel certainly
reveals new aspects—new glimpses of amanysided musical truth.

The sound also is outstanding, especially in
the symphony. Any doubts—arising from the
Melodiya/HMV transcriptions reviewed last
month—about Soviet ability to record up to
Western standards are shattered by this disc,
which has just the sort of brilliant impact plus
spacious ambience that we expect from the
best Decca and EMI productions. In fact the
sound is alittle over-brilliant, but this is easily
corrected. The symphony's first movement is
areal hi-fi ' dem' piece.
J.C.

The recording is up to good Decca VPO
standard, though microphone placings give an
impression of arather smallish studio at times,
particularly in No. 3, and atouch of deep LF
noise was apparent in places on the review copy.
Spread and analysis are excellent, upper strings
rather close but tonal balance good, with some
really lovely and beautifully poised sonorities
in the cool orchestral landscape of No. 6.
J. C.

SMYTH,
HARTY,
MacCUNN,
GERMAN.
'Music of the Four Countries'. Overture, The
Wreckers (
Ethel Smyth); With the Wild Geese
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and the excellent, romantic landscape
on the sleeve, describe accurately the content
of this record: four frankly descriptive pieces
of unashamed tone- painting. Nothing to be
snobbish about in that, you may well say; and
when they are as well written and played as
they are here, Iagree with you.

THE TITLE

Ifound Dame Ethel Smyth's work the most
strenuous of the four: it is the overture to an
opera, and is intended to do more than evoke
nostalgia. Edward German's work is Wales
seen through the eyes of an Englishman, and is
by way of being an orchestral showpiece,
which you will relish if you can stand repetition
of David of the White Rock and Men of Harlech
—though it is fair to add that you will be shown
more about those tunes than you thought there
was.
The other two pieces are both enjoyable; and
neither makes great demands on the listener
other than emotional response. It is a record
for the nostalgic moment, without those further
qualities which make the best of Elgar, Vaughan
Williams or Delius much more rewarding.
Alexander Gibson recently gave us a fine
version of Robin Orr's Symphony in one Movement; and he does equally well here. The
Scottish National Orchestra have a real ball,
and the result is colourful and enthsuiastic.
P. D. T.
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(Hamilton Harty); Overture, The Land of the Mountain and Flood (Hamish MacCunn); Welsh Rhapsody (Edward German). Scottish National Orchestra conducted by Alexander Gibson. HMV ASO
2400 (43s. 9d.).

SIBELIUS. Symphony No. 3 In C major; Symphony
No. 6 in D minor. Vienna Philharmonic Orchestra
conducted by Lorin Maazel. Decca SXL 6364
(43s. 9d.).
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dB or not dB
VIVIAN CAPEL EXPLAINS SOME HI-FI JARGON

can one get far in technical writings
RARELY
or specifications without being confronted

with the term dB. It is (or should be) used to
indicate the limitations of frequency response
in pickups, amplifiers and speakers; it is also
used to specify hum and noise levels in amplifiers; and more recently it figures in the proposed legal maximum noise output for motor
vehicles.
From all this one may easily conclude that
it is a unit of sound intensity, which is incorrect. Even many who have amore accurate
idea of what the term expresses quickly get out
of their depth in calculations involving it,
especially when plus or minus signs are used.
In the August 1968 issue of HFN Frank Jones
tackled the subject ' from dl3eginning', but
readers who missed that article or would like
to start again may now care to take a closer
look at the ubiquitous dB and try to clear away
some of the fog.
First of all, the dB (which as many readers
may already know is an abbreviation for
decibel) is not an absolute unit at all; it merely
expresses arelationship between two quantities
or levels. Hence it cannot stand alone without
reference to something else. In this respect it
is rather like the term ' per cent'; to say that
something is 10% is meaningless, and we immediately enquire ' 10% of what?' We can
express a percentage of a known amount or
an unknown or unspecified amount, such as
when shops (commonly) offer a certain percentage discount on all goods purchased; nonetheless, the fact of a relationship to another
amount is understood.
We must view decibel notation in the same
way, especially as the actual level may not
always be specified. For instance, when describing a frequency response curve we may
state that at acertain frequency the level drops
to — 5dB. By this we mean that the level is
5dB less than it was at apreviously mentioned
frequency. In the case of amplifier noise-level
we will find adB notation with no other reference, and this often strengthens the view of the
decibel as being an absolute unit. In this case
the reference level is considered as understood
(although with many readers this may be far
from true) and is generally related to the
maximum power output of the amplifier, the
noise being given as so many decibels below
this. Thus it is only reasonable that a large
amplifier will produce an actual noise-level
that is greater than asmaller one of comparable
quality, although when expressed as a figure
related to the maximum power, the levels in
both cases could be the same. Being less than
its reference, the notation is negative, so for
example we could find a noise-level given as
— 70 dB.
A similar case is to be found with turntables.
Here, rumble is usually quoted as a minus dB

value. As the turntable itself obviously is not
intended to generate a signal, unlike the
amplifier, the rumble must be referred to a
given level of recorded signal, and a recorded
velocity of 1cm/sec at 1kHz is frequently
used. Thus if a rumble figure of — 60 dB is
quoted, this means that the total noise which
we term rumble will be 60 dB less than a
recorded tone of 1kHz at 1cm/sec being
played on the same turntable.
To avoid clouding amatter we are trying to
clarify, we will not pursue the matter of noise
or rumble any further; it is sufficient here to
note that although not always stated, the use
of decibel notation is expressing arelationship
between the specified signal (noise or rumble)
and astandard or reference level.
Having got this clear, we now come to the
question raised by the dreadful pun forming the
title of this article: why use dB notation at all?
Why not express these values in percentage, as
in fact distortion and wobble figures are? This
would surely avoid the confusion and would
enable the ratio to be more quickly grasped,
as percentages are generally easily comprehended, whereas decibels need to be ' translated' either from a table or from memorized
spot values.
Although this would appear to be an ideal
solution, there are snags. The main one concerns the behaviour of the human ear itself.
The outer ear or ear-drum receives sounds
from the outside air which must be transmitted
to another diaphragm in the inner ear which
works against a fluid that actuates the thousands of nerve ends. The outer drum, being air
operated, is mechanically of low impedance,
whereas the inner, being fluid-loaded, has a
high impedance. Three tiny bones called the
hammer, anvil and stirrup link the two diaphragms, and the relative dimensions of these
form an impedance matching device so that
the maximum transfer of energy is brought
about. However, as sounds get progressively
louder, the pivot positions are altered so that
the energy transmitted is proportionately less.
Thus we have what tape recordists or radio
technicians would recognise as an automatic
volume control, the purpose of which is to
protect the delicate inner ear from loud sounds
which would be likely to cause damage.
A side effect of this wonderful protective
arrangement is that sound is not heard with
the same relative intensities as are present in
the outside air; thus asound which is twice as
intense as another does not appear twice as
loud to the ear. Now it can be seen why
straight or linear ratios as expressed by apercentage could not convey the sound intensity
differences as heard by the ear.
The ear follows a logarithmic law, so our
method of measuring and comparing must
likewise be logarithmic, which in fact the
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decibel is. For the benefit of those, like the
writer, whose schooldays are far behind and
whose maths are not as bright as they once
were (if ever), we will promptly forget logarithms and try to understand the decibel in a
less painful manner.
One fact which will help us to get our bearings
is that 1dB approximates to the smallest
change that can be detected by the human ear.
Now human hearing (and nature) being what
it is, there is sure to be some smart individual
with super hearing who claims to have detected less. However, the 1dB minimum limit
is considered to hold good for most mortals,
so we will accept it as it helps us to get our
decibel in perspective.
Straight away, one familiar specification falls
into place. We often read in descriptions of
hi-fi equipment that the frequency response is
constant over the stated range to plus or minus
2dB. This means that the response does not
vary up or down by more than 2dB. As this
is only twice the smallest detectable amount it
can be seen that it is asmall variation, especially
as it is quoted as the maximum deviation.
Sometimes 3dB is given as the tolerance,
which is rather more but still small. But one
must be careful here, for while a change in
level of 1dB is barely detectable between two
tones sounded in succession, raising or lowering one half of the audible spectrum by, say,
2dB can have a very marked effect on music.
Thus a specification of + 1dB could mean:
'output down by IdB below 1kHz and up by
1dB above 1kHz'. This is a step of 2dB,
and would alter musical brilliance quite noticeably. Where no dB tolerance is given, which
is unfortunately all too often, anything can be
expected and the response figures should be
taken with avery large pinch of salt.
Imagine a rig-up consisting of an amplifier,
loudspeaker, a meter reading decibels, and a
calibrated signal input source. If we increase
the input in a succession of steps so that the
meter reads the same extra number of decibels
at each step, we will find that the sound level
also appears to go up in approximately equal
steps. This demonstrates that decibel notation
really is geared to human hearing characteristics.
If now we made a note of the actual signal
voltage fed in at each step, we would find that
it was not going up by an equal voltage, but
instead always increased by the same percentage
over the previous figure. We can see from this
that we need, progressively, alot more actual
signal and sound to produce the effect of a
steady increase of loudness in our ears.
Let us take a few actual figures to demonstrate. If we increase our original signal by
the smallest detectable amount it will have
gone up by 1dB, as we have seen before. If
we now do this six times this will be an increase
of 6dB. This will not sound avery big increase,
but we will have actually doubled the original
voltage signal or sound pressure to do it. Next
we increase by a further 6dB to obtain a
12 dB reading, and our input will need to be
set at four times the original. To go up to
18 dB, we have to increase to eight times our
original input voltage, and for 24 dB we will
need 16 times. In theory we could double up
again, but it is unlikely that the amplifier,
loudspeaker or our eardrums would stand it
unless our original level was exceedingly low!
(continued overleaf)

If, for purposes of illustration, the original
level had been one volt, the first 6dB step
would have taken it up to 2V, achange of 1V.
But the last step is from 8V to 16 V, achange
of 8Vfor the same change of loudness.
Taking a look back at the lower end of the
scale with some smaller steps, double the
original voltage gives, as we have seen, a6dB
increase. If we treble the voltage this only adds
another 4dB to give us 10 dB. Four times the
original signal produces just another 2dB for
a total of 12 dB. Again, the diminishing increase in loudness is evident, and is proportional
to the decibels.
Just to make sure we have got it all clear,
let us sum up. The decibel is not an absolute
unit but expresses a ratio. The human ear
responds less and less in proportion to sound
intensity as it gets higher and higher, so decibel
notation is geared directly to it. An increase of
10 dB is roughly equivalent to a doubling of
loudness, but it equals ten times the sound
'power', which those who have remembered
some maths will recognise as a logarithmic
situation!
This incidentally explains why volume controls are logarithmic in action; the loudness
seems to increase smoothly to our ears as the
control is turned up, but in actual fact the rate
of increase is greater as the control is advanced.
If you have ever fitted a linear-track control
to an amplifier by mistake, the difference is
very obvious, it seems as if there is a rapid
increase over the first portion, with full volume
being reached about halfway, beyond which
there seems little further increase. With the

usual ' log pot' the twelve o'clock position
represents something like a tenth only of its
total resistance.
Having, Itrust, cleared some of the confusion
surrounding the decibel, I hope that what
follows will not confuse matters. The ratios
that have been described hold good either for
signal voltages or currents. But when comparing power ratios, we find that the decibel
notation is different: it is the square of the
normal voltage value. Thus 10 dB gives a
voltage ratio of 3.16 to 1, but, as we have
noted, expresses a power ( intensity) ratio of
10 to 1; 40 dB means a 100 to 1voltage ratio
but a10,000 to 1power ratio.
Mystifying though this may seem at first, it is
really quite logical. Power in watts is obtained
by multiplying the voltage by the current in
amperes. As the normal decibel notation holds
good for either voltage or current signals, and
as the two go up in proportion for a given
resistance or load, power ratios can be obtained by multiplying the normal voltage ratio
by itself, or in other words, squaring it.
If this seems somewhat obscure, do not
worry about it unduly as it is comparatively
rarely that power ratios are discussed. In most
cases where the dB appears in print it will be
the straightforward voltage or current ratio.
When in the future, then, you see decibel
values given, do not try to translate them into
actual ratios unless for some special purpose.
You will get amuch better idea of the audible
effect by sticking to dBs once you have got
used to them. It really is a practical unit designed for the purpose.

TRANSISTORS WITHOUT TEARS CONT.
Finally a word of warning. Experimenting
with F.E.T.s is well worth while. They can be
used to tackle problems which seem well-nigh
insoluble with bipolar transistors. But they
are still fail ly expensive and they need careful
handling.
The gate/channel junction will
break down at about 50 V, and this can be
induced so easily that at times it seems that
you can blow up a field-effect transistor by
looking at it too hard. (There speaks the
voice of bitter and expensive experience!)
Combing your hair, handling a plastic pen,
straightening your tie or chatting to a girl
friend can all be disastrous in the new vicinity
of a field-effect transistor.
When the device is in circuit it is safe enough
because there is usually some kind of shunt
resistance across the input; even if this is a
hunched megohms or more it will usually
protect the junction, but before the F.E.T. is
used, always keep the gate lead connected to
either drain or source. With care and a little
ingenuity you can manage this even while you
are soldering, using a heat sink of course.
Bear the precaution in mind and you will save
yourself both money and frustration.
BBC STEREO CONTINUED
so that we may hear some light, or more well
known, music, and good plays, in stereo. It
would only be acomparatively small extra cost
to the BBC to modernise their transmitters and
install microwave links.

A BRILLIANT NEW
HIGH FIDELITY
SITS TE)! DoMG1 d master
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d master
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Abrilliant 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.
If you are looking for atruly complete hi-fi
music system, ask your dealer to show you the
SOU NDMASTER 2000 or write for illustrated
leaflet giving details of the complete
SOUNDMASTER range.
SOU NDMASTER LIMITED
Dept. HF, Brook Road, London, N.22
Telephone: 01-888 7487

Coffee table housing
for Quad equipment by
Design Furniture—half-way
between shelf and cabinet?

there are two distinct styles
NOWADAYS,
in which audio equipment may be in-

Full display of B & 0 items; more
than one would use at home,
but nearly all shelvabie.

Beomaster 1000 transistorised
tuner-amplifier displayed
as ' still life with candle'.

ERIC ROBJOHNS
CONSIDERS THE
PROS AND CONS
OF POPULAR
METHODS OF
Hi- Flex record cabinet
and shelf by Record Housing
combine with Hi- Frames
to provide a neat housing for
discs and equipment.

MOUNTING HI - FI
EQUIPMENT
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stalled in the home. The older and perhaps
more ' homely' method is to have the equipment installed in some sort of cabinet or console, which can be sited anywhere in the room,
when the equipment becomes akind of elaborate
'
radiogram'. A modification of this method is
to have the equipment installed in furniture.
and there are certain types of cabinets on the
market particularly suitable for this. The chief
advantages of cabinet mounting are that the
equipment is kept compact, all wiring and
pluggery is kept neatly hidden together with the
main power amplifiers, and any elaborate
switching facilities which may be necessary in
addition to those provided in the control-unit(s)
itself is easy to arrange without being too unsightly.
However, mounting audio equipment in a
cabinet has certain disadvantages, which are
overcome by the recent tendency towards shelfmounting units. For example, cabinets cost
money, and have to be ' cut out' to suit particular items of equipment, and once so cut they
cannot be easily modified further to take additional or different sets of equipment. Equipment maintenance is difficult when items are
installed in acabinet, particularly—as is sometimes the case—if the cabinet has not been designed with this in mind. The cabinet-plusequipment is difficult to carry if, for some
reason, the audio installation has to be moved
to another room or another home, and last, but
not least, ventilation is often inadequate,
although with modern transistorised equipment this is not so important provided the
output transistors and heat-sinks are well
vented.
Shelf-mounting is now becoming the rule
rather than the exception with audio equipment,
and an installation can be so arranged that only
a bare minimum of wiring is visible. The cost
of an expensive cabinet is obviated, and it is
easy to add additional units of equipment or
to change equipment with aminimum of fuss.
Nevertheless, abig disadvantage of this type of
arrangement is that the interconnecting wiring
is difficult to hide really effectively unless the
audio equipment has been expressly designed
for shelf-mounting; another disadvantage is
that it is not so easy to add any special switching
(continued overleaf)

facilities that may be required later. This is
not so important for the user whose main
interest lies in the enjoyment of music, but it
may have a bearing on the tape-recording enthusiast and audio experimenter, and in these
latter cases—perhaps in all cases—a compromise solution is desirable, as is frequently the
case with many things: a combination of
cabinet and shelf-mounting.
Hi-fi equipment cabinets come in many sizes
and guises, and are marketed by several firms.
They range from small units designed merely to
hold arecord-playing deck and amplifier costing between £5 and £ 15, to outsize giants
capable of holding two of everything the hi-fi
enthusiast could possibly afford, including a
handsome collection of records, and costing
more than £ 100. In between, the ' average'
size of hi-fi cabinet costs between about £30
and £60 and can hold atranscription turntable
and pickup, radio tuner, tape machine, control
unit and amplifiers. The wood is usually blockboard or chipboard, with a suitable teak or
other polished veneered finish, and the design
`contemporary' more often than not. ' Cutting
out' a commercial cabinet is quite difficult
though for obvious reasons it always has to be
done—unless one buys an audio installation
complete in its cabinet. The cost of acabinet,
together with the necessary ' cutting-out' operation, will undoubtedly cause many future hi-fi
enthusiasts to follow their American brethren
and turn to shelf mounting.
Unlike cabinets, ready- built ` shelf-mounts'
for hi-fi equipment are not available—at least
not yet; one either has to build one's own
shelves or else adapt existing furniture. How-

ever, many pieces of modern furniture are ideal
for the shelf-mounting of audio equipment—
some G-plan units are but one example, and
Staples Ladderax has proved very popular,
especially with Audio Fair exhibitors.
The above mentioned combination of cabinet
and shelf is ideal for the enthusiast who owns
—or hopes to own—a lot of equipment and
who plans to install special switching facilities,
and yet who does not wish to run to the expense and inflexibility of a large hi-fi cabinet.
For example, one may own two tape machines
and two radio tuners, and wish to have facilities
for recording two radio programmes at the
same time. In this case, one of the tuners and
one of the tape machines can be incorporated
in a modest cabinet (costing, say, about £30),
whilst the other tuner may be mounted on a
shelf above the cabinet, or to one side of it,
and the second tape-machine may be mounted
on another shelf on the far side of the cabinet.
An extra record playing deck (for example,
one for ' family use') can be mounted on a
third shelf, and so on, each piece being connected to the main equipment in the cabinet
by means of suitable plugs and cords. This
latter operation is made very much easier and
neater by using switching devices, such as the
audio adaptor units made by M.A.C. Electronics of Ripley in Surrey. The AAU-4 for
example provides full stereo switching between
an ' internal main' tape machine, mounted in
acabinet, and an ` external auxiliary' recorder
which may be mounted on a shelf or table.
Similarly, the AAU-3 provides the necessary
switching for feeding the outputs of two units
(such as two radio tuners) into asingle ampli-

fier input, whilst the AAU-2 enables one to
employ headphone listening and to install
extension loudspeakers—all with the minimum
of fuss.
With the main part of the equipment neatly
housed in acabinet, extra shelf-mounted units
can be added just when desired. It must be
remembered, however, that all connecting leads
must be kept reasonably short in order to
reduce treble losses and stray capacitance
effects to a minimum.
There is no doubt that the ` shelf versus
cabinet' controversy will go on for some time,
and the outcome may well be the compromise
mentioned here, with enthusiasts enjoying the
pleasure of having two of everything—not just
two loudspeakers and two amplifiers, but two
tape machines, two radio tuners, and two
turntables as well! Let us hope that rocketing
prices (and wives!) will not prevent eventual
achievement of this situation.
AUDIO ALPHABET CONTINUED

have the transmission properties of fig. 5 if
present alone, but with others added the
modified loading results in an overall frequency response approaching that shown in
fig. 6, the pass band response becoming more
level and the cut-off steeper as the number of
sections is increased, the cut-off frequency
being twice the resonant frequency of each
individual section in isolation, or 1KrreC).
If the cable is terminated by aresistor of value
NIL/C, called the ' characteristic impedance' of
each section, then no energy will be returned
(continued opposite)

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
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. E.I r,
( , rfrom your nearest dealer.
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READERS
PROBLEMS
Examined by ' Crossover'
RMS, PEAK AND MUSIC- POWER
Dear Sir, Have you every published an
article on amplifier power ratings? Ihave seen
many references to ` RMS power', ' peak
power', and ' music-power', and had begun to
form what Ithought was afairly clear idea of
what the terms mean; but recently one of the
record magazines published an answer to a
reader's letter which said that music-power
was the same as peak power, and that 10 RMS
watts equalled 14 watts of music-power. On
the same day Isaw an advert in your magazine
which gave peak power as twice the RMS power,
and music-power as a quite different figure.
Could you please refer me to an article on the
subject or tell me who is right and what the
terms really mean?
Yours faithfully, B. L. B., Wandsworth
We did publish an article on this by Ralph
West in the September 1965 issue. It was called
When is aWatt not aWatt? and was supported
by some comments in the Editorial of the same
month. Unfortunately this is now out of print,
so here are some further thoughts and facts to
help clarify arather confused subject.
Firstly, that other magazine was wrong and
the advertiser was correct, as peak power is
indeed twice the RMS' power (for sine- waves)
while music-power may be different again. We
place ' RMS' in inverted commas because,
strictly, it shouldn't be applied to power at all,
but to an AC voltage; some phrase like ' continuous sine- wave power' would be more
correct.
When dealing with AC signals, the power
dissipated varies from moment to moment, but
AUDIO ALPHABET CONTINUED
by reflection, standing- saves sill not occur,
and the frequency and phase response will be
optimum.
In an actual cable, the effective values of the
distributed inductive and capacitive elements
can be quite small, so giving a high cut-off
frequency; in fact, for an ideal completley
distributed line the cut-off frequency is infinite.
In practice, results are also modified somewhat
by the resistance of the conductors and the
leakance of the insulation.
If a finite bandwidth is acceptable, a long
cable may be simulated by a number of
'lumped' sections, giving a relatively high
propagation delay for its size, being
LC,
where n= number of sections; if L is in
henries and C in Farads the expression gives
the delay in seconds. In audio there is sometimes a need for a delay of up to 10 milliseconds, but to achieve this with acable some
1500 miles would be needed! But if a bandwidth of 20 kHz is required, then adelay line
using sections having VLC = 0158 x10-4 may

the mean or root-mean-square (RMS) voltage
may be regarded as the effective voltage for the
purpose of power generation over a period of
several cycles or more, and ordinary ' honest'
watts refer to this continuous power as applied
to apure sine- wave. It happens that with such a
signal the RMS voltage is 0-707 of the peak
voltage, aratio of 1-41 (--,12), and as apower
ratio equals the square of a voltage ratio this
means that peak power is twice the normal
power (just for an instant, twice per cycle). It is
the voltage ratio that the other publication confused with the power ratio—they forgot to
square it!
Next comes music-power. This may differ
from continuous power, not in the manner that
the peak in a waveform exceeds the mean value,
but because an amplifier may not be capable of
delivering as much power continuously—for
several seconds or minutes—as it can manage
for an (unspecified) initial period. A Class-B
amplifier draws more current from its DC
power supply as the signal level increases, and
as only the most elaborate stabilised supplies
can maintain a constant voltage in such conditions, the HT tends to decline as the power output goes up. But if the signal goes up suddenly
and for a moment only, the HT doesn't have
time to decline and a higher power may be
achieved than that measured under continuous
conditions. How much higher depends entirely
on the particular circuit in use, the poorer the
power supply the greater the difference.
Because methods of measurement do not
normally specify the time taken for amplifier
power capacity to decline from music-power to
normal power, and as practical music signals
can include sustained high powers despite statements to the contrary, we regard music-power
ratings with great suspicion. Likewise, although
musical waveforms are extremely complex, their
RMS value is seldom an appreciably higher
fraction of the peak than is the case with sinewaves, so there is really no point in quoting peak
power except that it enables advertisers to
double the wattage figure!
There are two further variations on this power
complex. Firstly, just as peak power is twice
normal ( RMS) power, so peak music-power
doubles ' normal' music-power. Secondly, and
be used. Choosing the line impedance typically
as 600 ohms, this defines yiL/C as 600. From
these expressions, L is set at 9.5 millihenry and
C at 0.026 microfarad. These are convenient
components, but each section only gives a
delay, given by ,/ LC, of 15.8 microseconds.
Hence, a total delay of 10 milliseconds would
demand arather bulky 630 sections!
When an audio system comprises direct
loaded mid and high frequency units and a
low frequency horn, the propagation delay
introduced by the horn may amount to several
milliseconds. Appropriate siting of LF and
HF systems can obviate the transient distortion otherwise introduced, but from the
previous example it can be seen that an
alternative electrical delay is expensive but
feasible. For a low cut-off frequency, say
200 Hz, L and C may be raised by a factor
of 100 to 0.95 henry and 2.6 p.f respectively,
giving a section delay of 1.58 milliseconds.
So seven of these will give over 10 milliseconds
delay in acompact unit; but the perversity of
nature being what it is, such an arrangement
is very seldom required!
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this is the last straw, specifications of stereo
amplifiers are sometimes worded so ambiguously
that the power gets doubled yet again—for the
two channels, but made to look as if the figure
applies to each half
To sum up, the most reliable and meaningful
amplifier power figure refers to continuous sinewave or RMS' power; this is doubled for peak
power. Music-power, if quoted, is higher than
continuous power, the ratio varying from model
to model; this again may be doubled to give peak
music-power. Finally, the whole lot may be
doubled again for the two channels of a stereo
amplifier, though this is a comparatively rare
piece of cheek these days.

EIGENTONES AND SPEAKERS
Dear Sir, My living room is 14 ft 3in. x
13 ft 2in. x7ft 10 in. high. Iam using a pair
of Wharfedale Super Lintons approximately
12 ft apart, set against one of the longer walls
(either side of the fireplace) crossed à la
Brittain.
What is the lowest frequency Ican expect
to hear, and at what frequencies, if any,
would room resonances occur? The room is
carpeted wall-to-wall, has heavy curtains at
the window, and is furnished with a 3- piece
suite, thus it is quite ' dead'.
Yours faithfully, R. H. D., Leamington Spa
The dimensions that you quote would give
three main room resonances at 40 Hz, 43 Hz
and 72 Hz. Although it is usually difficult to
reproduce significant quantities of sound energy
below the lowest eigentone, this is still not
impossible and Iwould expect in your case that
you would decend to somewhat below 40 Hz,
though not of course very far. Iwould expect
the main problem in your case to be the near
coincidence of the two lowest eigentones,
tending to accentuate this frequency region,
depending on loudspeaker positioning. If your
speakers were actually in corners matters
might be worse from this point of view, so the
arrangement described in your letter is perhaps
abetter compromise.
The presence of soft furnishing will have very
little influence at these very low frequencies,
room behaviour here depending more on the
solidity or otherwise of the boundary surfaces.
The main vertical resonance (
72 Hz) and its
harmonics are unlikely to be very troublesome
in most rooms, assuming the floor to comprise
boards on joists and ceiling to be of the plaster
cavity type. The main horizontal resonances
would be more prominent when the boundaries
are brick or concrete, though here again if any
of the walls are of the plaster partition variety
they will be more absorbent at low frequencies
and the resonances correspondingly less pronounced. It is really amatter for experiment in
your individual case, positioning the speakers
to give the best compromise between extended
bass performance and avoiding undue excitation
or room resonances.

Details of how to write
to ` Crossover' appear on
page 155 of this issue

AN ADVENTURE IN HEADPHONE DESIGN
An account of the development of the KOSS electrostatic headphones
type ESP- 6 ( fig. 1, left), including details of novel self- polarising design
incorporated in the model.
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I N the search for superior listening inreproduced music, we are governed by the final
objective: duplication, in the most minute
detail, of the actual experience of reality.
Present day loudspeakers are the weakest link
in the sound reproducing chain—some of the
best reproduce rather imperfectly about eight
octaves out of apossible ten. The inertial mass
of the moving system generates spurious
waveforms, introduces distortions and prohibits square wave reproduction, and the
requirement for very large operative space
limits bass response. Severely directional high
frequency drivers limit good polar response in
the high range, and in nearly all circumstances
the reproducing environment introduces still
another and important variable which colours
the response. The variation in the playing
environment is a fault nearly incapable of
remedy.
In attacking the problem of improved listening, control of the reproducing environment
seemed most important, for without this control, any change to improve transducers for
listening would be subject to varying and
uncontrolled results. Without this control,
how can we ever tell what really comes out of a
tape machine, a radio tuner or a disc reproducer. Achieving this control appeared most
likely through the employment of headphones
rather than loudspeakers.
Headphones carry their own environment
with them; this ensures duplication of results
under all circumstances. Provided that the
environment accommodates itself to the
peculiarities of the ear and the factors that
govern aural perception, the possibility of a
good environment exists. Headphones offer
another advantage—this is the ability to
concentrate the attention of the listener
through a good seal against extraneous noise
and interfering sound. In away, this provides
an improvement over real life listening.
By bringing the sound of interest in close
proximity to the hearing mechanism, very high
efficiency can be obtained. Compared with
loudspeakers, only a fraction of the power is
needed to operate headphones, and within
easily attained amplifier limits we find the
dynamic range capability needed to exceed
present source material, either live or reproduced through the delay mechanism of tape or
disc. Because of low power requirements,
virtually distortion-free signals can be presented
to the headphones. In addition, the small size
of the headphone vibrating mechanism adapts
readily to low mass design, promoting linear
• Koss Electronics. Inc.

operation, much better rise-time and attendant
clarity in the perceived sound.
In the investigation of the response in
existing headphone designs, we find a severe
lack in the extreme low-end as well as the last
octave above 8kHz among even the most
expensive commercially available units.
A digression is in order to show why this is
so. Let us consider the simplified equivalent
circuit of the usual headphone transducer in
fig. 2. To reproduce the low range with facility,
the diaphragm mass and compliance should be
large: this implies a high, flexibly suspended
mass. To reproduce the high range well, the
mass and compliance of the diaphragm must
be small. This requirement results in amoving
member attaining high stiffness, thin section
and small diameter.
Within the range 200-8000 Hz, we find
cone-type miniature speakers employed in
present headphones to favour the lower part
of this range. Those headsets displaying good
response from 1-5 kHz embody smaller,
microphone-like generating elements about
14 in. in diameter.
The ' best sounding' headphones available
are those subscribing to the accepted but
rather empirical formula:
Fu xFL = 500,000
where:
Fu = upper cutoff frequency in Hz
FL = lower cutoff frequency in Hz
This formula has worked well through the
years, especially in the motion picture industry,
where, for example, the size of the bass speaker
was limited to 50 Hz and about 48 in. in depth
behind the screen (a whole costly row of
seats!) and the high end to 10 kHz because of
printer slippage. In present headphones, the
'
better sounding', or more musically balanced
assemblies, lean towards a dull high end to
match the deficient bass range, so avoiding
classification as ' screamers'.
The fact that an extended high end is not
desirable with present headphone designs is a
boon to the designer of conventional units, for
the ear cavity adjacent to the diaphragm acts
acoustically as a shunt capacitance, thus
making uniform response at the ear difficult to
attain. The Koss THD-39 calibrated for
audiometry virtually cuts off at 8kHz (see
fie 3).
Granting control of the listening environment as a prerequisite, and headphones as a
subscription to this requirement, we find ourselves confronted with what appears to be a
deficiency in the medium of our choice: poor
response, both at the high end and the low end,
seemingly inherent in the dynamic generators
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common to the present headphone art. Examination of an alternative sound generator
appeared in order.
Prior work in the successful design and
manufacture of electrostatic I
oudspeakers suggested the following advantages and swayed
the choice to this class of generator for headphones. Distinguishing features of electrostatic elements were these:
1. An extraordinarily light and strong
diaphragm material was available from electrostatic loudspeaker production. This was a
stable, strong polyurethane film of less than
0-5 mil thickness, offering high dielectric
strength, and weighing less than several millimeters of the adjacent air. This appeared to
offer a solution for the elimination of highfrequency-degrading mass.
2. The outstanding characteristic of electrostatic elements is the unusual smoothness of
pressure response, free from peaks and valleys
in the curve displaying relative response as a
function of frequency. The corresponding
regularity of phase avoids waveform distortion
in the reproduction of transient signals. While
it is true that the ear tolerates some distortion,
attaining athreshold of about 3%, smoothness
and freedom from distortion is an important
determinant in the reduction of fatigue with
prolonged listening. No systematic study of
these criteria, unfortunately, has yet been
undertaken.
3. High conversion efficiency is an attribute
of electrostatic elements, for the thin, radiating
film does not share its energy with hot voicecoils, or with high eddy-current and magnetic
hysteresis losses. Since the dielectric is principally air, even these insulation losses are
significantly lower than in other transducers.
The nature of electrostatic transducers is
primarily that of capacitive reactance, and as a
consequence they operate at alow and variable
power factor. The place where dissipation
occurs is in the internal resistance of the power
source, which must supply the wattless component of the capacitor charging current. In
FIG. 2
o
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SIMPLIFIED EQUIVALENT CIRCUIT
OF A HEADPHONE
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CEi - EAR CAVITY COMPLIANCE
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tube amplifiers, this previously required
special care in design; in modern solid-state
circuits most difficulties in this regard have
been overcome through very low internal
impedance and transformerless coupling.
So far, we have not considered the ability of
the electrostatic headphone element to transmit
bass tones to the hearing mechanism. The
ideal playing environment for a loudspeaker
producing extended bass tones is a closed
room. In the case of headphones employing a
good seal, it is the closed cavity of the ear. The
pressure amplitude for aconstant signal voltage
which can be generated under this condition is
independent of the signal frequency in the
region below resonance of the moving system;

FIG. 3

therefore, aflat frequency response for pressure
can be predicted. However, any leak between
this cavity and the outside air diminishes the
bass range progressively with increasing size
of the leak. But, if the seal is too tight, the
physical act of placing on the headphones and
pressing them against the ear will cause a
displacement of the diaphragm from its normal
operating position. This can be overcome by
applying a practical time-constant of one-half
second; and a small leak into the ear cavity
must be incorporated to allow this stabilization.
A half second leak diminishes the level at
20 Hz by only 1dB.
Earlier we suggested that system distortion,
if kept to values under 3%, was of secondary

FIG. 4

RESPONSE OF THO - 39 PHONE

importance. Low signal power requirements
cause the addition of no significant distortion
products to the signal fed to the headphones.
If a push-pull, three electrode arrangement of
the electrostatic element is considered, we find
that avirtually distortionless system is possible.
Observe the circuit and the equation foi fig. 5.
Fa ( Ede + Eae )
2—(
E(I ,— E2 )
2 = 4E de E„
where:
D = compliantly mounted conductive diaphragm
= polai izing voltage
En, = applied signal voltage
F = force on the conductive diaphragm
The equation shows that the force on the
diaphragm is free of non-linear distortion

ACOUSTIC IMPEDANCE OF THE EAR
AFTER J.C. STEINBERG
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provided Ed c is constant. However, this is not
so for atwo electrode circuit, where:
F (Eae + Edc )
2 = Ed e2+ 2E,,eEde + E 2
The first term Ede 2 gives a constant force,
2E u Ede is proportioned to the signal voltage
(provided Ede is constant), and E., 2 is a
distorting force. The magnitude of the third
term showed that only the three electrode
push-pull configuration could satisfy our
requirements, for another empirical rule
standing the test of time may be invoked: i.e.,
the ear recognizes 3% distortion, tolerates 5%
and rebels at 10%. Certainly we must remain
below the 3% figure for total system distortion.
In choosing the 3-element configuration we
achieved unexpected bonuses in low distortion; not only did the final product exhibit no
second harmonic distortion, but odd order
harmonic distortions expected from asymmetrical variations in element construction
turned out to be almost immeasurable. Those
that did result were ascribed to the small
coupling transformers in the headphones.
While our enthusiasm over the possibilities
of an electrostatic headset was mounting at
consideration of the push-pull advantages, we
were taken aback by the requirement for Ede ,
the polarizing voltage, with its attendant
disadvantages of complexity, weight and necessity for high DC potential. We had expected
the need for coupling transformers, and these
offered no obstacle, as they appeared in many
conventional headsets. However, the polarizing
circuit implied connections to the AC powerlines, extra wiring, components, added weight,
cost, and inconvenience to the user.
The disadvantages of the power supply
requirement could easily have ended the
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on aConcord
Now you can hear the Serenade for Strings as the
composer would have wanted it. The Concord
system by KEF brings out every nuance faultlessly,
thanks to the Ti 5tweeter — pioneered and perfected by KEF. But that's only the tweeter — the other
half of the Concord offers bass response you can
feel, hear and enjoy.
But KEF design goes beyond the integration of
speakers and enclosures. Ingenious construction of
the enclosure itself combines good looks with a
grille covering that doesn't upset frequency response or introduce objectionable colouration.
And, very important, Concord is a beautifullydesigned piece of furniture that fits in with any
decor. Another example of sound thinking by KEF.
SPECIFICATION:
24"x15"x 9i"
61 cm. x38 cm. x25 cm.
37 lb.
17 kg.
Weight:
8 — 16 ohms.
Impedance:
25 watts r.m.s.
Max. Input:
50 watts music
System resonance: 45 Hz.
30 — 20,000 Hz.
Frequency range:
Input connections: Terminals
Size:

Fitted with B.139 Mk. 2,
T.15 Mk. 2and printed
circuit crossover network.
Finished in selected hardwood veneers with achoice of
French walnut or Burma teak,
lustre black metal grille and
trim bars.
Write for further details to

PRICE

£43.10.0

CZ>
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KEF ELECTRONICS LIMITED
Tovil • Maidstone • Kent
Phone: Maidstone 57258

FIG. 7B

FIG. 7C

CROSSECTION OF ESP- 6 HEADPHONE

ELECTRICAL CIRCUIT OF ESP- 6 HEADPHONE
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project if asolution were not forthcoming. No matter how superior
the performance of the ESH might be, unless it could achieve consumer
acceptance it could not subscribe to the precept that atrue development
must sustain itself. However, an imaginative study of the basic circuit
disclosed a solution to the power supply problem which was startling
in its simplicity.
While a relatively high polarizing voltage was required, the current
requirements for this potential were virtually non-existent. Rather
than the AC power mains, asource for the polarizing potential existed
within the headphone itself—the signal voltage. It was evident that if
the time-constant of the polarizing circuit was long, the charging effect of
the polarizing circuit upon the signal source would not affect the
signal in the range of frequencies of interest. No demand would be
made upon the signal other than occasionally
to charge the vibrating plate as the initial
FIG. 9 RESPONSE
polarizing charge dissipated itself very slowly
100
through minute leakage paths. These leakage
paths have no perceivable effect on performance
95
if care is exercised in the electrostatic design.
In the study of supplying the electrostatic
90
charging potential for the moving diaphragm
of the ESH, one remarkable feature displayed
itself at the outset. Electrostatic devices were
85
usually regarded as inherently nonlinear,
because the charging potential on the diadB 80 /
phragm varies inversely with the square of the
distance of separation with the stator plate.
75
Observe in fig. 6 that a large charge has been
placed on the mobile diaphragm. We may now
consider that the charging circuit is disconnected if the time-constants ROCA and RoCB
are very long. We see that the force acting on
the diaphragm is determined only by the
magnitude of the unvarying charge on the
diaphragm together with the electric field
established by the signal voltage between the
stationary electrodes. Importantly, this will be
independent of the position of the diaphragm
in the space between the electrodes. As aconsequence, many of the limitations once regarded
as inherent to an electrostatic system will
not limit the performance of the ESP. As an
example of the benefits thus provided, it is no
longer necessary to restrict the allowable
motion of the diaphragm to a small fraction
of the separating distance from the stator plate
in order to sustain linearity. In addition,
restrictions on the allowable ratio of signal
voltage to polarizing voltage disappear.
Static stability of the diaphragm is achieved
7
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First it was the very concept of stereo headset
listening that came from Koss in 1958. Then the
improvement in sound, comfort and styling. And now
the first truly new development in stereo headset
listening since the Koss PRO- 4 in 1962 ...
the Koss Electrostatic Model ESP- 6 Stereophones!
Through the development of practically weightless,
self- energized diaphragms never before
possible for headphone uses, Koss engineers
have eliminated the moving cone driver element
to achieve afrequency response obtainable
in the past only through the use of complex
electrostatic speakers like the Koss-Acoustech X
system. And only now have Koss engineers been
able to employ these techniques for headphone
listening. And to prove it, an individual
machine- run response curve comes packed with
each headset.
Dramatic Koss ESP- 6 Electrostatic
Stereophones feature adynamic level
indicator in each earcup to protect
against overload when signal
reaches 90 db sound pressure
level. Constructed with earpieces of
sturdy, high impact plastic, coiled cord
extending to 10 feet, comfortable foam
rubber headband, and fluid- filled ear
cushions for effective seal, the ESP- 6will withstand
rugged use required by professional recording,
broadcast, and movie operators. Yet uniformly
reliable and superb sound reproduction need
not be sacrificed.

model esp-6
electrostatic slereophonesE45

COMPLETE WITH FITTED, PORTABLE CARRYING CASE
AND INDIVIDUALLY MEASURED RESPONSE CURVE

RESPONSE IN DE

(gs KOSS
Koss Electronics S.r.1,
Via Bellini 7, 20054/Nova Milanese, Italio.
Koss Electronics Inc.,
2227 N. 31st St., Milwaukee, Wis. 53208.
U.K. Distributors:
Tape- Music Distributors Ltd.,
11 Redvers Rd., London N.22.
01-888 0152
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simply by increasing tension to the degree of
stiffness necessary in order to overcome the
electric field forces generated by the polarizing
voltage. In producing successful experimental
models of the ESP, control of this static tension
was assisted vastly by the existence of carefully
controlled stretchers available from concurrent
electrostatic loudspeaker production.
To prevent the stator plates from pulling
in the diaphragm, the large resistance in series
with the power supply, as shown in fig. 6,
creates essentially a condition of constant
charge operation on the diaphragm, and
maintains the charge regardless of diaphragm
position with respect to either plate.
Hunt, in his book Electroacoustics has shown
that if the R/C time-constant of this polarizing
circuitry is at least four times greater than the
time interval of one-half cycle of the lowest
frequency to be radiated, the diaphragm will
be dynamically stable at any location between
the plates.
Certain limits presented themselves in the
initial design stages of the ESP-6as determined
by the finite size of the largest human ears to
be accommodated. The mechanical impedance
of the diaphragm is proportional to its area
squared times the acoustical impedance, so it
was desirable to have the diaphragm as large
as possible. By utilizing all the available area,
over 5sq. ins, in active area was achieved.
Dead capacitance was eliminated by making
only the active portion conductive.
To make the diaphragm stable, the ratio of
diaphragm diameter to gap size should be
100: 1. This calls for a gap of the order of
25 mils. With a highly compliant membrane,
proper stability would ordinarily demand a
voltage gradient across this gap of 70 V/mil
minimum. This would require 1750 V of
polarizing potential, avalue calling for a high
step-up ratio in the coupling transformer for
relatively low source voltages. Choosing 1 : 60
as a practical ratio, 3V at the input would
deliver 180 V on the secondary; with avoltage
tripler this delivered in excess of 500 V.
Practical tests disclosed that increments of
100V over this amount were yielding less
than a 1dB increase in sensitivity, and getting
progressively smaller. At less than 500 V and
decreasing in 50 V steps, the increments
became progressively larger, the difference
between 150 and WO V being 4dB. This
would provide a deficient voltage gradient for
maintaining stability under all conditions,
except that simply increasing diaphragm
stiffness restored stability with wide safety
margins. It would seem that the addition of
diaphragm stiffness would decrease efficiency,
and it does. However, the added stiffness
increases the natural resonance of the system
to the region of 1500 Hz, below which the
entire system is pressure controlled.
For practical reasons, the efficiency is well
lost. It is present practice to connect headphones to the output of power amplifiers,
rather than to employ them at line level. In
the first place it is probably only the telephone
company which is interested in using this level;
broadcast and recording consoles use amplifiers
of at least several watts output to bridge the
output line in order not to disturb its impedance.
When higher wattage monitoring
amplifiers are employed, the added sensitivity
with ordinary headphones requires severe
output attenuation or the system noise pre-

dominates over the signal. This is especially
true in home music systems, where we find
the amplifier output connected to the front
panel phone jacks through series resistances
varying from 50 to 250 ohms. On conventional
headphones this frequency response degrading
mismatch is of little consequence, for the
narrower pass band in the middle of the
spectrum is hardly affected. On the ESP-6,
however, 100 ohms in series with the amplifier
output terminals reduces the 30 Hz and
12 kHz levels by 5dB.
In its final form the ESP-6connects without
series resistance to the speaker output terminals
of almost all amplifiers, and operates with 3V
of signal from an 8ohm source ( 1watt approx.)
to deliver 90 dB of sound pressure level
referred to 0.0002 dynes/cm 2. This is 10th
row volume for a comprehensive 75 piece
orchestra playing loud passages.
The power handling ability of the ESP on
transients is somewhat dependent on the
average energy distribution in music.
At
40 Hz the waveform begins to suffer at 9V
(10 watts) as governed by core saeuration of the
small coupling transformer. ' At 1kHz the
ESP-6sustains 20 V (50 watts) but at 21 V the
power supply components fail, usually the
rectifier diodes. At very high frequencies
inordinately high voltage punctures the diaphragms, but inasmuch as less than 3 % of the
energy content in music lies above 3kHz,
little likelihood of failure exists at up to and
well beyond any tolerable level.
For frequencies lower than the system
resonance of 1500 Hz, aflat frequency response
for the sound pressure is expected as long as
the ESP radiates into the sealed volume of the
ear cavity; this is because the dimensions are
small compared to the wavelength. The rise
in the output at resonance responds to the
classical method of smoothing the response by
the insertion of acoustic resistance behind the
diaphragm. The handiest form for this resistance is either felt or polyurethane foam.
Unfortunately, the manufacturers of these
products do not consider arating in acoustical
ohms anecessary specification, and considerable
experimentation was necessary to find the final
combination of these two yielding the best
results. Fig. 7 shows graphically the effect of
the application of the acoustic resistance. Care
was exercised to preclude overdamping. Several
dips and reinforcements were present after
assembly into the cups, but these responded to
treatment with a slotted baffle. One severe
out-of-phase reflection from the back of the
cup disappeared with the insertion of one-half
inch polyurethane sponge.
The struggle for flat response in the last
octave above 8kHz was hampered by the
discouraging lack of any standard for measurement which showed correlation with what the
ear actually hears. A direct approach seemed
in order to determine the general response of
the coupler. To establish the ESP response,
comparisons were made with 30 individuals.
First, the Acoustech Model X wide-range
electrostatic loudspeaker system was used as a
standard, and direct correlations established
through graphic equalizers to match the
headphone response to the speaker system.
Changes were then made in the damping
materials on the ESP to match efficiencies in
the one-octave bands covered by the equalizers
in the high range. White noise as well as
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transient material was employed in these tests.
It soon became evident that the shunt
capacitance of the ear to diaphragm volume
required reduction. The diaphragm was then
placed well forward in the assembly, and even
the small recesses to the ear-side electrode
reduced by the application of plastic grills. At
13 kHz a sharp cut-off was circumvented by
resonating the transformer leakage inductance
with the element input capacitance.
Finally, the coupler was modified, and, in
fact, reconstructed to the dimensions shown in
fig. 8. This delivered afinal response curve for
the ESP-6as shown in fig. 9.
As expected from the response curve, the
reaction to the sound of the ESP-6was immediate and vivid; the listening character
appeared smooth, with relative freedom from
fatigue. The subjective effect was even better
than the response curve indicated, for some of
the hills and valleys in the curve are caused by
the measuring equipment, and perhaps some
that do exist in the ESP-6 might be offset by
resonances in the ear itself.
Square-wave measurements were attended
with high interest, for speakers and headphones
are notorious for their inability to reproduce
such waveforms. The results are shown in
fig. 10. Despite the small size of the transformer, and the fact that it operates in virtually
an unloaded condition, the resemblance to the
input square-wave is unmistakable.
This adventure in headphone design was
exciting and rewarding. The usual 5 octave
range was extended to almost 9octaves; while
10 octaves was the goal, the actual range
achieved was wider than that of any speaker
system yet encountered. The self energizing
circuit performed well; the transient response
exceeded that of the best speakers by good
measure, while the smoothness of the frequency
response and collateral freedom from distortion, confirmed by square-wave measurements, gave a satisfying, fatigue-free quality
hitherto not experienced.
The concept of self-energizing the ESP was
originated by Martin Lange, Jr., vice president
of Koss Electronics, Inc., and without the
incorporation of this principle, the ESP stood
little likelihood of commercial success. Special
recognition is accorded Joseph J. Chladil,
whose mechanical skill and painstaking care in
fabricating more than 30 successive prototypes
ensured meaningful evaluations of progressive
changes. Full credit is due John P. Sorensen for
refining the polarizing system and assisting in
charting more than 500 frequency response
curves. The functional and pleasing styling
was executed ably by Joseph C. Besasie and
personal thanks are given to Robert F. Mauger
for his services in checking the mathematics,
and for his fine assistance in making more
readable the involved passages in the text.

FIG. 10

Upper trace- input, lower trace- output.

Take the tube
to Tottenham
Court Road...
. . . or, of course, any
other means of transport. It's even worth
WALKING to see our
demonstration
studio
and hear our comprehensive range of hi-fi
equipment. You can't
go into your local radio
shop and ask them to
hook up hi-fi equipment
in many different ways.
In our demonstration
studio, it's ALREADY
hooked up in different
ways! You can hear
any—and all—of them
at the flick of aswitch.
Let your ear judge—in
the ideal listening conditions that you can't
get in an ordinary shop.
We've some pleasant
surprises for that ear!
And some for your
pocket too!

The well known Arena F210 10 watts per channel stereo amplifier combined
with Arena/Garrard SP25 Turntable Unit fitted Audio Technica AT66
stereo cartridge with diamond stylus and apair of Arena HT17 loudspeakers
will provide you with a real hi-fi quality stereo system for around £ 100. For
the radio enthusiast the Arena F211 VHF tuner fitted Stereo Multiplex
decoder can be added enabling you to listen to stereo radio broadcasts.
We do of course stock every other make of equipment, Leak, Quad,
Armstrong. Sanyo, Rogers, Thorens, Dulci, Nikko, Eagle, Philips, to name
just a few.
Call in and see us next time you're in town.
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UNITED

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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OUR READERS WRITE ...
.about contemporary design
From: R. J. Duck, 177 Preston Road, Lytham,
Lancs.
DEAR SIR, I recently ordered two twelve
guinea speakers, which arrived today. These
were unpacked and placed on a table where
one collapsed shortly after the other—I was
left speechless. The speakers are supported
(?) only by a x * in. strip of alloy which is
bent at the point of riveting to the base. This
weakens the alloy to such a degree that there
is no strength at all around this point. The
speakers were returned to the ' makers' (Iuse
the word loosely) by the next post.
These are quotes from the makers specifications: ' Each item in the range uses the most
advanced and reliable components made and
the methods of production employed ensure
that the products will last alifetime', and ' To
this engineering excellence has been added the
beauty of the best contemporary design'.
Yours faithfully

. . . about buying British hi-fi
From: P. G. Smith, 6 Sevington Street, Maida
Hill, London W.9.
DEAR SIR, There have been a few rather
disturbing letters from your readers recently,
relating heart-breaking experiences of costly
equipment letting them down; of manufacturers' disregard for their obligations; of
dealers' indifference to their pre-sales promises;
and Ihope Ishall never have occasion to write
asimilar letter at any time in the future.
I am in the process of getting my hi-fi
system together. I already have some of it
and the rest is yet to come. My own current
policy, which Ivirtually swear by, is ' buy the
best of British and you buy the best.'
Hi-fi needs an amplifier and ours are Armstrong, Goodmans, Leak, Quad, Rogers and
Wharfedale, to mention a few in alphabetical
order. My own choice is the Leak because I
like its appearance, to give one reason. In
quality of reproduction, what can an imported
amplifier offer which cannot be met from
among those British makes mentioned? My
tuner will come from the same house for
obvious reasons.
My speakers will also come from the same
house, and here Ihave achoice of two sizes at
different price levels, but the choice of sizes
and prices of British speakers is almost endless.
I do not believe that any imported speaker
can offer something that cannot be met from
among our own vast range. One only has to
listen and compare to find aBritish speaker to
suit one's personal taste.
Since the bulk of the world's hi-fi speakers
are born and raised in Britain, Iam a little
concerned about Mr. Merris's recent experience,
but Ido wish he had listened to it first. Since
the complaint he raised was an instantaneous
one and not merely a fault which developed
over a period of time, this appears to be a
clear case of the speaker not suiting the
user's personal taste. Iam annoyed with the

dealer concerned for not being a bit more
understanding; I feel sure that with a little
patience on both sides and afew comparisons
of various speakers in the same price range,
Mr. Merris would have found his ideal speaker,
the dealer would have made his sale anyway
and everybody would have been happy in the
end—the choice is so wide.
My turntable is also British, the Garrard
SL 95, and whilst Iam quite happy to have
adhered to my buy-British policy, I will say
that if Iwere to deviate from this, it would be
in the turntable rather than one of the other
major items of my installation.
Ishould now be fairly high up on Ferrograph's waiting list for the Series Seven. Ihave
had their 5/AN and their 631 in the past, (the
latter replacing the former and not in addition.)
God alone knows what Iam having to sacrifice
in order to afford the Series Seven ( high speed
stereo version), but it is the best of British and
nothing else would be good enough for me.
Without this new Ferrograph, I'm afraid I
would abandon tape altogether rather than
buy from abroad and experience the anxiety
that results from not being able to grab acab
and whisk it off to Blackfriars should the
unlikely occasion arise.
British high quality magnetic cartridges,
alas, are very limited. Ithink Iam right in
stating that the choice is confined to Decca (by
whom I just happen to be employed) and
Goldring. With my SL 95 turntable, my
choice of cartridge had to be Shure's M75E, of
which there is a special version for my turntable. However, as Shure live in the same
house as Ferrograph, Icould easily whisk my
cartridge over if necessary—and I wouldn't
even need acab!
The only other non-British item in my
system is a set of Koss PRO-4A headphones.
Superb reproducers, but after some little use
I find that I now have the opportunity of
testing the distributor's after-sales service
department before Idecide whether my second
set will also be the Koss.
With headphones and cartridges, it is quite
likely that one would wish to double up on
these items anyway, for those special applications and occasions, so, having two sets of
headphones and two cartridges, one would
have to be jolly unlucky to find oneself without
acartridge or aset of headphones.
At this point Ishould like to mention the
one advantage of choosing aseparate amplifier
and tuner as opposed to atuner-amplifier. For
with the latter, should a fault develop in the
tuner section which required the manufacturer's
attention, one is also left without an amplifier.
It is my opinion that the most useful function
of the bulk of foreign equipment that finds its
way into our shops is to keep the competition
keen and prevent our own manufacturers from
lowering their present high standards of performance, reliability, design and after-sales
service, for I would most certainly choose
imported equipment if British manufacturers
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ceased to produce quality at least equal to that
of their foreign competitors.
To sum up, in choosing the best of British
where it matters most, Ifeel confident that I
have chosen wisely. What do readers think?
Yours faithfully

.about the BBC and stereo
records
From: A. Lillie, 51 Galway Road, \ mold,
Nottingham.
DEAR SIR, It was with considerable interest
that Iread Angus McKenzie's article in your
December issue. Iagree wholeheartedly with
his remarks regarding the broadcasting of
commercial stereophonic recordings. In fact,
I would go further and question the BBC's
need for both monophonic and stereophonic
versions of the same recording.
Surely, if Auntie uses a high quality stereo
pickup cartridge it is merely a question of
switching to achieve either a mono or stereo
signal at the transmitter. In which case, if a
stereo disc is available both conditions can be
met, and further, if stereophonic signals are
available, why transmit mono?
Or does Auntie purchase both mono and
stereo because she uses both mono and stereo
pickup cartridges? So duplicating all playing
decks and tone arms too, presumably. If this
is the case, then Ican well understand Auntie's
continued cry of poverty, particularly if this
sort of policy prevails throughout T.V. too!
Yours faithfully

I-IINTS
AND
TIPS
BY HARRY LEEMING

SLOW REWIND
Problem. Tape recorder refuses to rewind
satisfactorily but no fault can be found in the
mechanism.
Answer.
Try cleaning and
polishing the tape guides—or even turning
them round—it can make all the difference!
IMPORTED FM TUNERS
Tuners made for the American market sometimes sound slightly dim when operated in the
U.K. due to the different values used in the
de-emphasis network (75 µS as against our
50 µS). Component values can be altered to
allow for the slightly different characteristics of
(continued on page 217)
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PICK-UPS & CARTRIDGES

.•
te co artri ge
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
Connoiseeur SAU-I/LD P.U. arm ..
Decca Mk. 4 C4E or H4E Stereo Cart.
Decca Super 4 SC4E or SH4E St. Cart.
Decca Deram Trnascription cartridge
Decca Deram ARI pick-up complete
Decca International Pick-up arm ..
G
d 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 CS9IE Elliptical Stereo Cart.
Ortofon SLISE Stereo Cartridge ..
Ortofon SISTE Pick-up Cartridge ..
Ortofon SPU-T/E Stereo Cartridge ..
Pickering VIS/AME2 Stereo Cartridge
S.M.E.3009/II Arm with shell
S.M.E.3012/II Arm with shell .
Shure M55- E Stereo Cart. ( Elliptical)
Shure M44- E Stereo Cartridge ..
Shure M44- E Stereo Cart. ( Elliptical)
Shure V15/11 Stereo Cart. ( Elliptical)
Shure M7SE Stereo Cart. ( Elliptical)
Shure M44-7 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

4 I
16 6
3 16
6 3
8 5
5 II
12 19
911
22 10
32 0
5 5
12 15
26 10
1 3
13 0
18 17
I
26 0 I
5 4 0
I
7 16
7 16 I
27 15 10
33 17 7
25 0 4
19 5 9
31
6 3
33 7 4
20 15
I
14 9 I
17 8 4
40 15 3
25 18 10
12 19 5
12 19 5
19 2 8
2 15 8
2 5 0
2 3 9
1 3 2

$7.35
$14.58
519.50
$10.80
$25.20
$18.60
$43.71
$62.17
$10.20
$24.77
$51.48
$2.73
525.20
$29.40
$43.20
$10.10
$15.00
515.00
$54.00
$66.00
$48.48
560.39
$64.35

537.08
$6.68
$5.28
$5.23
$2.73

DIAMOND STYLI
Shure N44- E . LI1
Shure N44-7 ..
Shure N55- E £ 12
Sonotone 9TAHC LI
A.D.C. R660 ..
Goldring CS90
CI

9
15
12
12
11
14

9
8
O
8
7
I

Goldring CS91E
a
0 6
Decca Deram
El
7 6
B& 0 SPI/SP2 £2 18 0
B & 0 SP6/SP7 £3 8 8
ConnoissuerSCUI LI 17 0
OTHER TYPES AVAILABLE

CABINETS ( speaker

•CASH

and Equipment)

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

.304.77
$205.08
$100.32
$121.44
5396.00
$173.90
$291.89
$330.81
$369.73
o $352.80
$400.80
0 $142.09
0 5282.16
0 $274.34

Armstrong M5 MPX Stereo
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 Tnr Chassis
Leak Troughline Stereo FM Tnr. Case
Quad FM Multiplex Tuner ..
Quad Multiplex Stereo Decoder ..
Rogers Switched FM chasses Mk. III
Rogers Switched FM Mk. Ill in case ..
Rogers Ravensbourne FM Chassis ..
Rogers Ravensbourne FM Case ..
Rogers Ravensbourne FM/MPX Chassis
Rogers Ravensbourne FM/MPX Case
Rogers Multiplex Stereo Decoder ( U/P)
Rogers Multiplex Stereo Decoder (SIP)

9 10
52 9
40 4
82 10
35 15
43 15
50 I1
58 11
50 19
16 0
21 0
24 7
43 15
48 15
61 17
66 17
IS 0
17 0

0 $22.90
0 $100.68
0 $72.22
4 $156.48
4 $69.60
8 $85.20
4 $98.40
8 $114.00
3 $96.00
o S38.40
I $40.30
7 $46.80
2 S84.00
2 $93.60
9 $118.80
9 $128.40
o $36.00
o $40.80

TUNER

0
7
3
3
9
3
3

AMPLIFIER CHASSIS

Armstrong I
27M Mono Tuner/Amp.
32 0
Armstrong 127 Stereo Tuner/Amp...
43 13
Armstrong 425 FM Stereo Trans. T/Amp.79 14
Armstrong 426 AM/FM Stereo T/Amp. 88 19
B. & 0. 900K Mk. 11 ..
89 7
Philips RB771 Stereo Tuner Amplifier 92 6

PORTABLE

9
9
0
0
2
2

$62.64
583.85
$ 153.06
$ 170.76
$ 171.96
$ 178.59

RADIOS

B & 0 600 LW HW/SW/VHF £ 3I
1
Hacker Sovereign LW/MW/VHF £45 9
Roberts 600 LW/MW/VHF
C25 15
Roberts 700 LW/MW/VHF .
133 10

2
9
0
0

EXPORT
INFORMATION

18
89
63
5
18
21
17
12

15 O 545 00
0 0 $ 213.60
0 O $ 151.20
18 6 $ 14.22
18 O $45.36
3
$40.70
17 0 $42.84
12 0 $30.24
17 8
$9.32
2 0 $ 13.80
s 5 6 $ 15.60
17 18 O $42.96
7 1 $ 16.32
$20.06
21 15
852.20
40 2
$94.24
21 18
$42.96
23 II
$46.20
20
$39.14
30 1
$74.16
16
$31.20
11
826.40
22
$43.20
29
869.60
24
$57.60
43
$104.40
29
$71.40
43
$104.40
20
$49.20
23
$56.40
45
$109.20
31
$74.40
66
$158.60
54
60
34 1
40
31
1
$12.30
84.30
5 I
$10.80
1
$12.40
$14.40
1
$24.00
12 1
$18.00
11 1
$28.20
12
$28.80
18 1
$45.00
3
$7.68
17 1
$42.00
29 I
$70.80
33 1
$63.90
39 I
$94.80
42
$80.94
52
$126.00
55
$132.00
available

STEREO AMPLIFIERS

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

OR H.P. TERMS

Armstrong 521 Stereo Transistor Amp. 52 0
Dulci 207 Stereo Amplifier .. ..
19 19
Dulci 207M Stereo Amplifier ..
22
I
Goodmans Maxamp Trans Stereo Amp. 54
Leak " Stereo 30" Trans. Amp. Chassis 52
Leak " Stereo 30" Trans. Amp in case 58 1
Leak "Stereo 70" Trans. Amp. Chassis 63
Leak "Stereo 70" Trans. Amp. in case 69 1
Philips GH925 Stereo Trans. Amplifier 26
Quad 33 Stereo Control Unit ..
43
Quad 303 Stereo Power Amplifier ..
SS
Quad II Power Amplifier ..
25
Radford SCA30 Trans. Stereo Amp.
106
Radford SC22P Stereo/Mono Control 50
Rogers Cadet Mk. Ill Chassis ..
33 1
Rogers Cadet Mk. Ill in case .. ..
37 I
Rogers Ravensbourne Amp. Chassis
59 1
Rogers Ravensbourne Amp. in case ..
64
Shure Stereo Pickup/Tape/amp (
mains)
13 1
Truvox TSA200 Trans. Stereo Amp.
54 I

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 C) is deductible on Export orders of
these items. Amplifiers, Large Speaker Systems, etc., are
Tax free in the U.K. and 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 $ Ibill ( s2 Air Post) for Catalogue.

PERSONAL

CENTRE •

SPEAKERS

TAPE RECORDERS & DECKS
58 7
106 16
52
62
206
93
153 6
173 8
194 3
177 9
204 15
74 7
147 13
143 7

e
'

*
t
ce.LY

**

Audio & Design Hypertone Module
Bowers & Wilkins P2GH Monitor ..
Bowers & Wilkins DM3 Monitor ..
Celestion HFI300 Mk. 2 Tweeter ..
Celestion Studio 12" CX2012 ..
Celestion Ditton 10 System (3or 15(2)
Decca Deram Speaker System ..
Decca-Kelly DK30 Tweeter .. ..
Goodmans ARU172 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 II Speaker System
Goodman, 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" Mk. 11 Speaker System
Lowther PM6 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" HFI012
W.13. Stentorian Tweeter T359
Wharfedale 10" Bronze RS/DD
..
Wharfedale Super 3 Tw
Wharfedale Super 8/RS/DD
Wharfedale Super 10/RS/DD
..
Wharfedale Golden 10/RS/DD
..
Wharfedale WI2 FRS ..
Wharfedale RS/12/DD.. ..
Wharfedale WI5/RS
..
Wharfedale QS3000 x/over network
Wharfedale Super 12/RS/DD ..
Wharfedale Melton System .. ..
Wharfedale Denton Spkr. Sytm. ( pair)
Wharfedale Dovedale Ill System ..
Wharfedale Super Linton Sytm. ( pair)
Wharfedale Teesdale Speaker System
Wharfedale Rosedale System ..
All makes of Cross- over units

EASY TERMS SEND 33+% MINIMUM DEPOSIT
B & 0 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 ..

F'EL Y

HI-FI

Aselection from our extensive stocks

MOTORS

e

i'Üi'i An rI1i1vflA

SALES AND SERVICE • GUARANTEED HI-FI INSTALLATIONS
24 18 7 $48.00
Connoisseur " Craftsman" 3- speed
Deccadec Deluxe with Deram cart.
19 10 0 $37.88
Dual 1010F Transcription Unit
24 11
6 $47.75
Dual 1019 Auto Transcription Unit
44 17 6 $87.15
G
d Model 40 Auto ..
12 0 4 $23.18
18 18 3 $32.40
Garrard SL65 Auto ( less cart.)
Garrard SP25 Mk. II ( less cart.)
$30.10
15 11 10
17 5 10
Garrard AT60 Mk. 11 ( less cart.)
$33.35
G
d AP75 Transcription Unit
23 16 7 $45.95
G
d 401 Transcription Motor
31 14 1
G
d SL95 Auto Transcription .. 45
$79.20
Garrard SL75 Auto Transcription ..
35 6 5 $64.80
I $47.88
Goldring G99 Transcription Motor .. 24 14
Goodmans MT.I000 Turntable Ass'bly 73 IS 2 $ 139.86
Lenco GL68 Transcription Unit .. 22 15 2 $44.10
Lenco GL75 Transcription Unit ..
36 8 2 $70.26
Thorens TD124 Series 11 Trans. Unit
46 15 0 $88.80
Thorens TD I
50 Motor
29 8 I $ 55.68
Thorens TDI5013 Motor on plinth ..
33 10 9 $63.60
Thorens TDISOA Motor/arm
35 14 6 $67.68
Thorens TD150AB Motor/arm/plinth 39 16 9 575.60
Thorens TD224 Auto Trans. Unit ..
89 12 8 $ 170.10
Thorens TDI 25 Trans. Turntable ..
63 4 9 $ 120.00
Transcriptors Motor/arm/and 6c/wgts. 80 12 11 $ 145.68
PLINTHS AVAILABLE FOR MOST OF ABOVE UNITS

w,./ene

01{t,1) Will

GOODS DESPATCHED BY RETURN
Carriage, Packing and Insurance ( U. K.) FREE!!
NORTH

EVERY

FACILITIES

$126.80
$47.88
$52.92
$129.60
$124.80
$140.40
$151.20
$166.80
$62.40
$103.20
$132.00
$60.00
$254.40
$120.00
$81.00
$90.00
$142.80
$153.60
S131.06

WROOMS

C.C.GOOdWin(sales)Ltd
7, THE BROADWAY, WOOD GREEN

LONDON N.22 Tel. BOWes Park 0077/8
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THE BROADWAY
00 YDS ----41
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HOURS OF BUSINESS: Monday to Saturday 94 p.m. Thursday 9-I p.m.

NEW PRODUCTS

NEW PRODUCTS

NEW PRODUCTS

'New products' is In no sense a review, or technical report, of the goods mentioned, and any performance figures and descriptions
quoted are taken from manufacturers' literature and published In good faith. None of the products have been examined unless
specifically stated, but brief descriptions based upon samples do not preclude a full technical review at a later later date.
MORE

EQUIPMENT

in the astonishingly large list of
Japanese equipment manufacturers turning
out sophisticated equipment almost by the ton,
it seems, is Mitsubishi Shoji Kaisha known in
Europe by the brand name Teleton. Three
new items from this company are now available
in this country, their SAQ501S stereo amplifier,
R8000 tuner-amplifier with loudspeakers and
the 7AT-1 tuner-amplifier.
The SAQ501S is described as a 50 W RMS
amplifier which presumably denotes 25W
continuous sine-wave per channel, uses silicon
transistors throughout and costs £57 15s 3d
(recommended retail price).
Model R8000 consists of an AM/FM stereo
tuner amplifier with an output of 10W per
ANOTHER

SENNHEISER LIGHTWEIGHT PHONES

a claimed response extending from
20 Hz to 20 kHz the HD 414 stereo
headphone is said to be developed from the
110 professional phones and designed for the
enthusiast who wishes to listen to programme
material on tape or disc without disturbing
other people in the same room. The capsules
are fitted with foam earpads, and are supplied
complete with adaptor units so that they can
be used with ' any make of tape recorder,
whether DEN standard, British GPO jack or
Japanese.' The price of the headphones is
£10 17s.
Distributor: Audio Engineering Ltd., 33 Endell
Street, London W.C.2.
WITH

FROM

TELETON

channel (applying the above interpretation to
the quoted specification) and includes automatic
switching of the decoder upon receipt of a
stereo signal. Two compact 3 ohm speakers
are included in the price of £60 19s 8d.
With a rated power ouput of 72W (at 1%
distortion, total music power) obtained with
an all-silicon SEPP OTL circuit in complementary connection (?), FET front-ended FM
tuner unit and built-in high- and low-pass
filters, Model 7AT-1 offers comprehensive
facilities at its retail price of £ 120 7s 6d. The
unit is illustrated above and is normally supplied
in ametal case.
Distributor: Teleton Elektro (U.K.) Ltd., 24-32
Kilburn High Road, London N.W.6

ASTROLITE HEADPHONES

known for their industrial head sets
Amplivox have entered the high-fidelity
field with the Astrolite high-fidelity stereo
headphone which is intended for stereo
listening though adynamic microphone attachment is available if required. The new headphone is a moving-coil type and is claimed to
be substantially flat over the frequency range
100 Hz- 10 kHz with a useful range of 50 Hz15 kHz using non-ventilated ear cushions.
Impedance is 200 ohms, and 0.1 mW produces
a level of 90 dB. The headphones cost £8 5s.
Manufactured by Amplivox Ltd., Beresford
Ave., Wembley, Middlesex.
Distribution is by Daystrom Ltd., Gloucester.
WELL

STAGE 3 AUDIO

above
heading,
Transaudio
have announced a range of Class A and
Class AB amplifiers designed around a single
circuit board which can be modified to suit the
requirements of individual customers. The
output power can be varied, a typical configuration is specified as follows.
Input
resistance 100 K, load impedance 4-8 ohms,
output power (in class AB) 50 W (class A 35 W)
and power bandwidth 10 Hz-80 kHz (+ 1dB
for a total distortion content of under 04 %.
Based on the UA-I00 circuit board, and employing TransaudioLab (
Transaudio's design
service) the system is based on instrument
amplifier proven techniques.
Manufacturer: Transaudio Ltd., 99a King
Henry's Road, London N.W.3.
UNDER

the

TOSHIBA EQUIPMENT

for the remarks made under the
heading ' More Equipment from Teleton'
comes in the shape of three new items from
another Japanese company, Toshiba, imported
into this country by Hanimex who are known
for their activities in the photographic world.
These include a stereo tuner-amplifier-recordplayer, an AM/FM multiplex stereo tuneramplifier and afour-way speaker system. The
FS-2500M record-player includes a 15W per
channel amplifier, FM stereo and medium
waveband tuners and a ' tone' control. Pickup
is aceramic of Japanese manufacture used with
a2-speed turntable and weight counterbalanced
arm. The speakers are single cone 6in. units
and the price of the assembly is £81 18s.
EVIDENCE

The tuner-amplifier Model SA-20 is rated
at 50W per channel for a distortion level of
0.4% and 30W per channel for 0.05%. Power
bandwidth is given as 20Hz-40kHz and inputs
for tape heads, pickups and auxiliary units are
provided. Bass, treble, low-and high-pass
filters and loudness controls are fitted and the
power supply is described as ' constant voltage',
which presumably means stabilised.
No prices are quoted for the unit, nor are
they for the SS-51 loudspeaker which incorporates four drive units, woofer, tweeter, squawker
and super tweeter, and has aquoted frequency
range of 20 Hz-40 kHz.
Distributor: Hanimex (U.K.) Ltd., 15-24
Great Dover Street, London S.E.1
REMPLOY

SOLDERING

KIT

MANUFACTURED by Remploy, the organisation
for the employment of severely disabled persons, the Remploy soldering kit is supplied
mounted on abubble card and included in the
bubble are two spare bits, a spare pilot lamp
and a length of resin cored solder. Rated at
30W, the iron is suitable for most domestic
purposes and the recommended retail price is
£1 Ils.

Manufacturer: Remploy Ltd., Remploy House,
415 Edgware Road, London N.W.22
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Amplifiers and Tuners by:
AKAI
ARENA
ARMSTRONG
B & 0
CHAPMAN
DECCA
FISHER
GOODMANS
GRUNDIG
LEAK
PHILIPS
PYE
QUAD
RADFORD
ROGERS
SANSUI
TRUVOX

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.
Specially : rained staff, too, at our Headquarters Showrooms in Upper Tooting Road. Over 400 Tape Recorders
alone in stock here!

ON

INTEREST

FREE

Loudspeakers by:
/0.01.4

VNIA•G•OuND

TERMS!

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

FISHER XP- 9B
SPEAKERS

PHILIPS AUDIOPLAN RB77I STEREO
TU N ER/A M PLIFI ER, list price £92/5/8. Our
price ONLY 59 gns. or on Interest Free
Terms E20/13/— deposit and 12 monthly
payments of ( 3/8/10.

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

Pickups & Cartridges by:
ADC
AUDIO-TECHNICA
DECCA
EMPIRE
GOLDR1NG
ORTOFON
PICKERING
SHURE
SME

Transcription units by:
B & 0
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" x24f" x
12" deep. Walnut cabinet. List price 89 gns.
R.E.W's price 69 gns. or on interest free
terms £ 4 3s. Od. deposit and 12 monthly
payments of £4Os. 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 11 s. 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.

Sensitivities for 8 Watts:
Pick-up 400 mV at 500 KU
Tape Recorder:
25 mV at 50 KU
Distortion:
Less than I% at 8 Watts.
Load Impedance:
4-8 ohms.

Electrical Output (into 5 Transistors and Diodes:
18 transistors and 5 diodes.
Ohms)
2X II Watts music power
Power Consumption:
2x 8 Watts continuous sine 30 Watts.
wave.
Mains Input:
Frequency response:
240 Volts.
40-16,000 Hz . 1.5 dB.
50 Hz.
Tone Control:
Dimensions:
Bass -L 10 dB at 100 Hz.
184" x 31" x9"
Treble
12 dB - 10 dB at
10 kHz ( both with volume at
maximum).

R•E'W ( Earlsfield)
e WEST

Pre-Amp. available 7 gns.

Ltd.

AIWA
AKAI
AMPEX
B &
BRENELL
ELIZABETHAN
EMI
FERGUSON
FERROGRAPH
FICORD
GRUNDIG
HITACHI
LUXOR
OPTACORD
PHILIPS
REPS
RE VOX
SANYO
SONY
TANDBERG
TELEFUNKEN
UHER
VORTEXION
WYNDSOR

• HEADQUARTERS SHOWROOMS AND MAIL ORDER:
DEPT. HF, 266-8 UPPER TOOTING ROAD,

END SHOWROOMS: 146 CHARING CROSS ROAD,
L0 N DO N , WC2. Telephone: 01-836 3365 ( opposite Astoria Cinema)

9175
LONDON, SWI7.
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Tape Recorders by:

Tel. 01-672 4471/2 &

equipment reviews
MANUFACTURER'S SPECIFICATION.
Compact integrated siliconised transistor amplifier. Frequency response: 15 Hz-30 kHz * 1dB.
Power response: 20 Hz-20 kHz ± 1dB. Power
output: 20 W per channel ( IHF rating). Distortion: less than 0.25% at 20 W. Crosstalk: Better
than — 50 dB at 1kHz. Input facilities: Pickup 1
(50 mV at 100 K, RIAA corrected), Pickup 2
(3.5 mV at 100 K, RIAA corrected). Tape ( 100 mV
at 100 K), Tuner ( 100 mV at 100 K), Auxiliary
(100 mV at 100 K). Signal-to-noise ratio: Pickup
inputs better than 55 dB, other inputs better than
60 dB. Tone controls: Bass ± 15 dB at 50 Hz,
Treble ± 15 dB at 14 kHz.
Filters: Low-pass
giving roll-off of 10 dB at 12 kHz, high-pass giving
roll-off of 10 dB at 20 Hz. Balance control:
Fades either channel to zero without affecting the
other channel. Other features: Headphone output with automatic speaker muting, switchable
loudness control, short-circuit protection. Power
requirements:
100-120,
100-250 V, 50-60 Hz.
Dimensions:
16 x61 x5} in.
Weight:
13 lb.
Price: £54 12s. Manufacturer: Truvox Ltd.,
Hythe, Southampton.

being lifted to the
AFTER
technical enthusiasm during

heights of
the testing
of their outstanding FM20011C tuner ( last
month's reviews) Imust now sadly report a
flop back to more realistic planes on putting
the partnering Truvox amplifier through its
paces. The TSA200 is an anticlimax partly
because it partners a truly remarkable tuner
of very modern design and partly because it is
not much different from the earlier now
outdated TSA 100. Indeed, the circuit diagram
of the 200 that Iwas sent is virtually that of
the TSA 100 with one or two small alterations.
The original TSA100 employed germanium
transistors throughout, while the TSA200 is
advertised as being the ` siliconised offspring
of Britain's first transistorised stereo amplifier'
—presumably meaning the TSA100—so it
came as asurprise to discover RCA germanium
devices ( type 40050) in the Class- B push-pull
output stages. Some of the earlier- in-circuit
small-signal transistors have been changed to
silicon types, it is true, but Ifeel that they are
wrong in claiming ' silicon transistor circuitry'
as they have done in the sales leaflet, when in
fact the amplifier is basically designed around
germanium types, and ' silicon' implies (to me
at any rate) the use of these devices in all
stages. As with the tuner, 1eventually received
two sample amplifiers for testing, the first—
which was rather noisy on one channel—
embodied Mullard output transistors (AD149s
now, instead of AD140s) and the second the
RCA counterparts just mentioned. It is understood, however, that all future production will
use the RCA devices.
Since some of the small-signal transistors
have been changed, the circuit has presumably
been altered in some ways, although this was
not indicated on the diagram. The essential
difference between the 100- and the current 200series is thus merely the substitution of some of
the earlier transistors for more up-to-date
types of improved performance and ( Ihope)
with the necessary rearrangements to the
associated circuits to obtain optimum performance from the replacement devices.
The amplifier is built into a substantial
metal framework containing printed circuit

TRUVOX TSA200 INTEGRATED AMPLIFIER
boards for the small-signal and driver stages,
and the output transistors are clamped to
reasonably-sized heat-sinks beneath metal
grilles at the rear. The mains transformer is a
hefty component which does not warm up
unduly even during protracted running periods.
Four silicon power diodes are utilised in a
rectifier bridge for the main supply, while
can-type electrolytics are adopted for smoothing. After running for a considerable time
non-stop the innards were scrutinised for signs
of overheating, but since there was no sign of
this at all it is safe to assume that the components are all adequately rated. One thing about
a basic design that has been in production for
several years is that almost certainly all the
'bugs' have appeared and been cleared by the
time an improved version is put into production.
The genera? circuit configuration is conventional, with each channel using ten transistors.
The first two form atandem- pair preamplifier
with switched equalisation in an overall
feedback loop, and the second pair a tone
control system after Baxandall. Next are two
voltage amplifiers for the power amplifier
section, then the complementary drivers
followed by the output transistors.

195

The front panel is finished in a lustreless
dark bluish-grey with silver knobs and white
slider switches. matching the tuner, and the
whole assembly is encased in a veneered
wooden sleeve of contemporary styling.
Programme sources are accepted by PHONO
sockets at the rear and selected by aswitch on
the front panel giving two pickup positions
(high and low sensitivity, both equalised) and
tape, auxiliary and tuner positions. There are
the usual controls for bass and treble, balance
and volume, while the slider switches provide
stereo/mono, monitoring from source and tape,
low-pass (scratch) filter in/out and high-pass
(rumble) filter in/out. There is also a headphones jack socket on the front panel, wired
for stereo which cuts off the speaker feeds when
the jack plug is inserted. The rear panel also
carries two PilONO sockets for left and right
tape output, an AC output for a tuner or
turntable unit, aterminal block for the speakers,
amains voltage adjustment and two fuses, one
for AC and the other for DC. Hidden between
the heat-sinks of the output transistors is a
small on/off slider switch for ' loudness', and
to match- up with the tuner the front panel
carries an illuminated TRUVOX label to indicate
that power is applied,

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.

BRANDED TAPE

qee- lLFORD

-ZONAL TAPE

20% OFF!
BASF—EMI—GRUNDIG—PHILIPS

40Z OFF!

SCOTCH—AG FA
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
36/7
T' 1200'

OUR
PRICE
18/24/29/6

LONG PLAY
3" 210' Not Scotch
9/3
3" 300' Scotch only
9/7
4" 450'
14/9
41" 600' BASF, Agfaonly 22/55"
900'
29/2
*5rI200'
36/5
57" 1800'
51/7
8r2400' BASF, Scotch
74/10" 3280' Agfa only
85/9
10" 3600' BASF only
96/6
10r4200' Agra, BASFonly113/6

7/6
7/9
12/18/23/9
29/6
41/9
59/6
68/9
77/6
91/6

SCOTCH DYNARANGE ( L/P)
" '
32/8
26'3
5r1200'
4I/33 7" 1800'
58/1
46 6
8r2400' ( Metal Reel)
84/3
67,6
BASF PES.35 L/P Low Noise
5" 900'
36/10
511200'
45/6
63/7" 1800'
10" 3600'
115/-

29/9
35/6
50/9
91/-

Postage and packing 2/6.

DOUBLE PLAY
PRICE
3 300' Not Scotch
14/3
3" 400' Scotch only
16/7
4" 600'
26/41" 900' Agfa,BASFonly 31/5" 1200'
43/2
*sr 1800
56/11
.7" 2400'
79/10" 4600' Agfa only
140/9

PRICE
11/6
13/3
21/25/35/46/63/6
112/9

TRIPLE PLAY
3" 450' Not Scotch
22/3
r 600' Scotch only
24/10
4" 900'
40/"
4r 1200' Agfa, BASFonly 50/5" 1800' Not Scotch
67/2
5r2400
Agfa, BASF
91/4
7" 3600'f only
116/6

18 19 9
32 3
40/3
54/73/6
93/6

QUADRUPLE PLAY
3" 600'
37/31" 800' Kodak only
46/3
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 Diseapn of ILFORD LTD. we are
proud to present a New Stupendous BARGAIN OFFER! Never before have
you been offered such a breathtaking opportunity. ILFORD-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 foil. UNIQUE TO KJ
LIST
DESCRIPTION
PRICE
ONE
THREE
SIX
900' on 5" reel Long play P.V.C.
29/1
17/6
50/6
96/6
1200' on 51" reel Long play P.V.C.
36/1
22/6
65/125/1800' on 7" reel Long play P.V.C.
51/4
29/6
86/165/1200' on 5" reel Double Play ( Polyester)
43/1
27/9
8I/157/6
1800' on Sr reel Double Play ( Polyester)
56/1
36/105/204/2400' on 7" reel Double Play (
Polyester)
78/10
49/6
145/6
285/Post and Packing 2/6.
Orders over £ 3 post free

SPECIALISTS in PHILIPS, GRUNDIG,
FERGUSON, SANYO and EAGLE EQUIPMENT

BARGAIN OF THE MONTH

GRUNDIG TAPE AVAILABLE ONLY
WHERE MARKED WITH ASTERISK
Orders over £ 3 post free,

PHILIPS- STELLA

AMPEX TAPE—SAVE 30°/0

PORTABLE

A special offer of top quality, premi um grade, mylar ( Polyester) base tape with
Full Leader and Stop Foil. Boxed and Fully guaranteed.
TYPE
DESCRIPTION
LIST PRICE
ONE
THREE
SIX
541-12 1150' on
reel Long Play
35/24/6
7I/I37/551-12 1200' on 5" reel Double Play
42/29/6
86/I66/55146 1650' on
reel Double Play
55/33/6
97/6
I89/551-24 2400' on 7" reel Double Play
77/6
49/6
145/6
285'POST & PACKING 2/6. ORDERS OVER £3 POST FREE.

FERROGRAPH TAPE-20°/

SAVE 12 guineas!
SPECIFICATION

OFF!

8+-

RECORDER

MAINS or BATTERY

sr
sr

0
Brand New. Fully guaranteed and in normal manufacturer's pack.
LIST PRICE
ONE
THREE
BN7 1,200' on 7" reel ( Dynarange)
50/40/117/6
BN8 I.,800' on 8r reel ( Dynarange)
71/57/168/131.3 1,800' on 7" reel ( Dynarange)
70/56/165/BL8 2,400' on
reel ( Dynarange)
90/72/213/Post and Packing 2/6. ORDERS OVER £3 POST FREE,

CASSETTE

Tape Speed— Ir Sec. using compact cassette system.
Playing
Times—Up
to
120
minutes using C 120 cassette.
Freq. Range-80-10.000 c/s.
Signal to Noise—Better than
45 dB.
Wow or flutter— + 0.4%.
Output Power-750 m.w.
Outputs—Diode (
HZ) or Ext.
Speaker (5-8 ohms).
Power supply-9v battery (
6X
U.2) or 100-130v or 200-240v
ac Mains.
Di mensions—/ 2}" x8jr" X21".
Weight—(with batteries) approx.
6lbs.
Finish—Block and Silver.
Suppled
complete with
Mic,
Recording lead & Cassette

SIX
230/330/324/420/-

SENSATIONAL NEW HALF PRICE OFFER!
A bulk purchase of top quality Recording Tape manufactured by one of the Country's
leading makers. A polyester based tape with superlife black coating. Polythene
wrapped, and fully guaranteed. Available while stocks last in one size only.
NORMAL
VALUE
ONE
THREE
SIX
1800 on 7" reel Long Play
50/26/6
78/I50/POST & PACKING 2/6. ORDERS OVER £3 POST FREE.

E

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.

LIST PRICE £ 42

OUR
PRICE

28

gns!
Carriage 10/-

MODEL
Full manufacturers' guarantee

ST 9112

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".
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The general performance obtained on test
is indicated in the accompanying tables and
curves. It will be seen that the continuous
sinewave power measured in terms of RAU
voltages rises to amaximum of 11 W at 1kHz
across 8ohms, which is a little above that
yielded by the earlier model. However, the
power is down at 15 ohms—which is normal
and indeed inevitable—and also down at 4ohms
which is due to the action of aseries resistor in
the speaker circuits. The power bandwidth is
adequate, but the harmonic distortion table
shows that the distortion tends to rise at the
LF end of the spectrum, especially towards full
power, and it was found that the power for
0.5 % THD is down to 8W at 40 Hz.
The measured input sensitivities are generally
better than those given in the specifications,
while the tape recorder output voltage is
exactly as specified. Stereo crosstalk needs no
special comment as this is as good—if not
better—than the best pickups and stereo tuners.
Hum and noise on the Pickup 1position—the
lower sensitivity one—was not quite up to
spec on the sample tested, but it was better on
the more important Pickup 2position. On the
other positions it was found to be pretty well
as specified, and with the volume control
turned right down a S/N of 75 dB was
recorded, which gives a good idea of the low
hum and noise content of the power amplifier
section alone.
Preamplifier overload margin works out to
about 18 dB, which is not too good bearing in
mind that peak recorded velocities approaching
20 cm/sec. are not unknown on modern discs
and that a magnetic cartridge rated at
1.5 mV/cm/sec tracking such a disc could
deliver up to 30 mV. It is true, of course, that
preamplifier overload is rarely as violent as
overload in the power amplifier; and the
figures here were obtained with the volume
control well retarded and the input signal
amplitude increased to the point just prior to
the onset of significant distortion.
The overall frequency response had a 2dB
dip around 150 Hz even with the bass control
adjusted for the best flat response, shown by
curve A. Curves B and C reveal the nature of
the high- and low-pass roll-offs respectively,
while curve D signifies the action of the loudness control switch with the volume control
advanced to about one-third of its full rotation.
The RIAA equalisation curve was obtained by
feeding an RIAA-corrected (to + 4 dB) signal
from agenerator into the Pickup 2socket—the
LF dip in this curve corresponds to the overall
dip already noted so is not due to poor
equalisation; however the slight rise at 1kHz
and the dip down to about 15 kHz is, but
these represent little more than an error of
±1 dB. The roll-off down to 20 kHz is also a
function of the overall frequency response.
The tone controls work well as shown,
though again, an HF roll-off is revealed, the
main effect of which is to take the edge off the
transient performance (on HF square-waves
for instance); audibly the effects are not
serious—probably not even noticeable.
The squarewave performance is fair at 1kHz
across aresistive load, though there is arather
large roll-off at 10 kHz due to the falling HF
response. Exactly the same displays were
obtained with a0.1 µI* capacitor connected in
parallel with the 8-ohm resistor, and even
increasing this to 2 F the waveform suffered

A camera's
view of the
internal layout

TRUVOX TSA200 SQUARE- WAVE PERFORMANCE
level 3dB below full output

1. 1kHz into 80

2 10kHz into f3L!

3. 1kHz into simulated ELS

4. 10kHz into simulated ELS

Power 0/P capacity at 1kHz (
for 0.5% distortion)
Each channel, continuous sinewave, both channels operating simultaneously
4-ohm toad
8-ohm toad ..
15- ohm load ..
Half- power bandwidth (
power 0/P — 3dB for constant I/P)
8- ohm load ..
Power handling capacity at LF and HF (
8-ohm load)

10 watts
11 watts
9 watts
18 Hz-20 kHz

8 watts
11 watts
Input Sensitivities (
for full power output at 1kHz, volume control at max.)
PU Input 1
32 mV
PU Input 2
27 mV
Tuner ..
dO mV
Auxiliary ..
40 mV
Tape Head ..
100 mV
Output for Tape Recorder (
at 1kHz)
200 mV at full power. A rise of 1dB occurs when volume control is turned to zero, and
2dB with monitor switch in lape' position. Output not affected by other controls.
Interchannel crosstalk
—39 - — 46 dB
Unweighted Signal-to-noise ratio (
referred to 11 W, 8-ohm load)
PU Input 1 ..
—50 dB
PU Input 2 ..
—58 dB
Tuner ..
— 59 dB
Auxiliary ..
—59 dB
Tape Head
—60 dB
(All taken with volume control at maximum and test friput short-circuited.)
Volume control at minimum ..
—75 dB
Preamplifier Overload: (
at 1kHz)
PU Input 1 ..
280 mV
PU Input 2 ..
20 mV
Tuner ..
300 mV
Auxiliary ..
300 mV
Tape ..
350 mV
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Bang & Olufsen—
for those who consider
design and quality
before price

Bang & Olufsen audio equipment is made for those who consider design and quality first.
There is awide range of radios, record players, amplifiers, loudspeakers and radiograms, all
designed to give unprecedented pleasure to ear and eye. Your B & 0 dealer will advise you
how to start a system that will give you enjoyment for the years ahead. Here is just one
selection.

BEOMASTER 1000 The complete
audio spectrum is reproduced naturally
and faithfully by the Beomaster 1000.
Truly magnificent to look at, this stereo
FM radio/amplifier is available in teak
or rosewood finish. The front panel is
worked in stainless steel. with pianokey selector switches. The long, lowline cabinet lies elegantly along your
bookshelf—the centre- piece of an
advanced high-fidelity music system.
Technically superb, giving 15 watts

audio output per stereo channel, the
Beomaster 1000 allows instant choice
between radio, tape recorder, gramophone and two separate sets of
stereophonic loudspeaker systems.
There are individual bass, treble, and
stereo balance controls, plus 'scratch'
and rumble' filters. A B&O stereo
decoder is fitted for reception of stereo
broadcasts, and the illuminated radio
dial has flywheel tuning.

BEOGRAM 1000 A stereo turntable
unit mounted on asuspended shockproof plinth and featuring the world
famous ST/L 15° tone arm, hydraulic
lowering device and SP7 diamond
stylus. Specially engineered speed
selector with vernier adjustment.
Available in teak or rosewoo'' finish.

Fully descriptive literature is available from your B & 0 dealer or direct from
Bang & Olufsen United Kingdom Division, Eastbrook Road, Gloucester. Telephone: 0452 21591
London Showrooms: 70/71 Welbeck Street, London, W.1. Telephone: 01-486 2144
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BEOVOX 2400 The Beovox 2400 is a
high fidelity wall mounting or bookshelf speaker, to DIN standard, with
one bass, one mid range and one
tweeter unit ( 9+ 0 x23r x10r). The
neat simple lines contain the acknowledged skill and craftsmanship of this
world famous Danish range, that will
add exceptional tonal quality to your
audio system. Available in teak or
rosewood finish.

very little extra mutilation, merely aslight ringing
at 10 kHz. An electrostatic speaker simulated
load, however, played havoc as shown by
waves ( 3) and (4), though owing to the limited
power output of the amplifier it is unlikely to
be used in conjunction with ELSs.
The amplifier was run in partnership with the
FM200/IC tuner for several weeks with
extremely good results; it was also fed with
signals from various magnetic cartridges and a
tape recorder, and with the cartridges used—
one said to have an ' average' sensitivity of
7mV and the others having an output of 1mV/
cm/sec of recorded velocity—and no apparent
subjective overloading was ever observed.
Initial trouble of rather high power amplifier
noise was experienced on the first sample using
Mullard germaniums in the output stages (
not
due to the Mullard transistors) and with this
one the metal silvered covering of the selector
control knob had the nasty habit of slipping
when turned, thereby making it very difficult
to select the required source. The second
sample, however, was completely clear of this
trouble and also of the high noise level
The filters were found reasonably successful
in spite of the rather slow roll-off, but if Ihad
anything to do with this design I would
certainly have abandoned the 'loudness
TRUVOX TSA 200
HARMONIC DISTORTION
THD
4kHz

40 Hz

1kHz

10.0

3.0

0.3

0.7

5.0

0.8

0.18

0.48

1.0

0.8

0.3

0.3

01

14:1+

0.6+

0.6+

Watts into 8SI

+Note the slight rise in distortion at low power
due to crossover effects.

D the Goldring Lenco GL75 is the latest in a
ESPITE its up-to-the-minute appearance

long line of turntables and playing desks from
this company which started, as far as I can
remember, with the GL56—the first turntable
ever to be reviewed in HiFi News and basically
the same design as this machine. Since then we
have had the GL58 with an improved pickup
arm and amore sensible layout (the GL56 had
the motor immediately under the pickup in its
operating position for some strange reason),
the GL60 with the first massive turntable in
this range, the GL70 with another, improved,
arm and revised styling, and now the GL75 with
an even better arm, better styling and a fine
new Goldring cartridge to go with it.
The distinguishing feature of all these units is
the variable speed facility and the unique drive
mechanism that provides it. It has been
described before in these pages, but many
readers will not be familiar with the layout
and its conflicting engineering requirements, so
a brief reiteration of these points will do no
harm.
The motive force is provided by a robust
4-pole induction motor suspended between
three pairs of conical springs to isolate it from
the pressed steel deckplate. This motor is
beautifully made, quite the most precise part
of the whole assembly in fact, and runs so

TRUVOX TSA 200
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switch at the rear—not because 1am particularly opposed to this sort of feature (provided
it is switchable) but because in this case it
really has no direct relationship to the researches of Robinson and Dadson or, indeed,
to Fletcher and Munson.
The original TSA 100 was priced at £51.9s.
and Iwould say that the extra £3.3s. mark-up
of the TSA200 is worth the face-lifting exercise
and the incorporation of more recent smallsignal transistors. But I do think that the
publicity people should reread their copy before
issuing too many sales leaflets! Such apity that
we didn't see a really brand new design to
match the excellence of the FM200/IC.
Gordon J. King

2K

50

100

20K

Editor's Note:
A press release issued at the time of the Audio
Fair (April 1968) on behalf of Truvox included
the following sentence. ' The basic internal
change incorporated in the Series 200 is thoiough
circuit revision to make use of silicon transistors.
In the typical case of the TSA200 amplifier this
required redesigned output stages, consequential
changes, such as new feedback and decoupling
capacitors, and the fitting of a moulded track
potentiometer to give noise free volume control.'
Elsewhere the release refers to ' all-silicon
solid-state electronics.'

GOLDRING GL75
TURNTABLE AND ARM
MANUFACTURER'S SPECIFICATION.
Precision engineered transcription motor and
arm. Turntable: Die-cast non-magnetic alloy
dynamically balanced. Diameter: 121 in. Weight
8.8 lb. Speeds: Infinitely variable between 30 and
86 r.p.m.; click- in stops for standard speeds including 161 r.p.m. Wow and flutter: 0.06% ( DIN
specification). Rumble: — 60 dB. Speed stability: Within 0.2% for a 10% change in mains
voltage; within 0.3% for pickup playing at 6gm.
Lowering device: hydraulic.
PICKUP ARM. Lightweight type with decoupled
counterweight and separate
playing weight
counterbalance.
Stylus pressure:
Infinitely
variable between 0-5 gm, calibrated at gm intervals. Total length: 124 in. Effective length:
8.3 in. Overhang: 0.675 in., adjustable up to 1in.
at the headshell. Offset angle:23 12. Tracking
error: ± 0.8 . Height: Adjustable.
Dimensions: 15 x13 x2+ in. ( above baseplate) x
3in. ( below). Weight: 18.7 lb. Price: £36 8s. 2d.
(GL75/P, on plinth with Perspex lid, as in photo,
f44 18s. 5d.)
Manufacturers: Goldring Manufacturing
Ltd., 486-488 High Road, London E.11

Co.

quietly that normally it cannot be heard at all.
The motor shaft is extended and machined to
form a cone shape, and once again the
machining is so precise that, when running, no
movement is apparent unless one looks very
carefully indeed. What is more, the motor
199

keeps its ' tune', for Ihave aGoldring unit that
is nearly ten years old and there is no sign of
any deterioration in this component despite
continual use.
The conical shaft drives the underside of the
turntable via an idler wheel, and the variable

eir HO

N

TD150AB Transcription Turntable complete with TP.13
arm and teak plinth. 331 and 45 :pm. Belt drive system.
71Ib antimagnetic turntab:e. Plug in shell. Horizontal and
vertical adjustment. Viscous damped lowering device.
Tracking force 1-8 grammes. Wow and Flutter ± 0.09%.
Rumble —65dB. Price £39.16.9 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, 331, 45 and 78
r.p.m. Two part turntable with 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 + 0.09%. Rumble
—60dB. Sets the standard by which all other turntables are
judged. Price £46.15.10 Inc. p.t.

TD'I25 Thorens first electronic turntable and the latest
addition to their range of fine turntables. 16, 331 and 45
r.p.m. Transistor governed 16 pole synchronous motor.
Electronic speed selector. Variable control + 2% on all
speeds. Illuminated stroboscope. Built in levelling.device.
Dynamically balanced 71Ib 12" turntable. Belt drive system.
Interchangeable pick up mounting board. Wow and Flutter
±0.08%. Rumble —68dB. Price £63.4.9 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.

speed is obtained by moving this idler via a
linkage, so that the effective diameter of the
motor spindle is varied, in conjunction with the
varying radius of the point of contact between
idler and turntable. Ihope the sketch shows
the arrangement clearly enough, when a
moment's thought is sufficient to raise doubts
which the designer must carefully attend to if
this method is to succeed.
The first is the fact that the idler wheel
cannot make contact with an appreciable
length of the motor shaft or turntable without
being subjected to the exacting task of trying to
drive the turntable at more than one speed at
the same time. The answer is a knife-edged
coupling; but it must be of rubber or similar
material to afford sufficient grip and absorb
small inaccuracies in grinding and machining—
and it is this odd but inevitable rubber knife
edge that spells success or failure for the Lenco
system. They succeed by using aground rubber
tyre on arigid balanced moulded plastic wheel.
This is an expensive and delicate part, and
compared with most machines is subject to a
lot of wear and tear and has acorrespondingly
short life. However, it is easily replaced, and
the instruction book makes it quite clear that in
the event of rumble or wow this is the prime
suspect. In practice its life is usually about two
or three years with moderate use and periodic
cleaning every six months or so does no harm,
though not with carbon tetrachloride as the
instruction book suggests; carbon tet. can be
poisonous, and a non-toxic substitute should
really be used instead.
Apart from the difficult requirement that
makes this knife edge necessary, the geometry
of the drive system also requires that there shall
be no play in the motor and idler bearings. In
practice there is some play, but the system is
arranged so that when in operation the moving
parts are preloaded by spring tension and the
slack is always taken up in the same direction.
The proof of the pudding is in the eating of
course, and in practice the speed did not need
resetting each time the unit was switched on,
and the rumble, which would appear if the
bearing surfaces were knocking about during
use, did not materialise; indeed, rumble levels
with the drive connected were virtually the
same as those with the idler removed.
The turntable itself is amassive die-cast alloy
component, machined all over and balanced
before assembly. A bronze bush, lapped out to
fit the taper on the hard steel centre pin, is

pressed into the centre of the turntable, and the
whole thing is nicely finished off with a
moulded rubber mat complete with a strobe
disc in its centre. The main bearing itself
consists of aphosphor-bronze bush of generous
dimensions fitted into a cast alloy surround
which is bolted to the main deckplate. The
steel centre-pin rests on a single ball bearing
rotating on a hard steel thrust plate and is
machined to accept a retaining screw that
prevents its withdrawal without interfering
with normal operation. The ' fit' in this bearing
was not as good as it might be, and the machine
as received appeared rather short of oil on the
main bearing, as afew drops of light machine
oil on the spindle and aspot of grease on the
ball bearing increased the time to stop from
33 r.p.m. by no less than 100%. The finish of
the bearing surfaces appears to be good, and
tilting the machine does not unduly affect the
performance although it probably will increase
wear in any turntable. Altogether a sound
design, but awee bit sloppily finished.
The arm fitted to the GL75 is entirely new
and is also available separately at the modest
price of £ 12 odd. It is one of the few inexpensive
arms on the market that takes account of the
vastly improved performance of modern
cartridges, which invariably require considerably lower values of inertia and friction than
are found even on very good arms designed a
few years ago. The arm also incorporates one
or two rather unusual features, including a
decoupled counterweight and knife-edge bearings set in rubber(!!), which I confess have
given me much food for thought. The (decoupled) counterweight sits on a tube similar

PERFORMANCE
TURNTABLE
Turntable diameter ..
Turntable inertia (
calculated) ..
Time to stop from 33 r.p.m. (
as received) ..
(after oiling)
Tilting the turntable up to 10% the stopping time varied between
Spindle diameter ..
Up and down movement at edge of turntable
Rock at edge of turntable ..
Slip with 120 gm/cm load (
at 33 r.p.m.)
Wow and flutter ..
Hum and Rumble (
ref. 1cm/sec at 1kHz with full RIAA correction)
ARM
Friction (
at worst point)
Lateral ..
Vertical ..
Inertia (
at stylus, arm balanced for 7gm cartridge, less cartridge)

to the main arm tube which is attached to the
arm by apiece of piano wire damped in rubber.
The resonance of this sub-assembly, which also
carries the outrigger designed to provide lateral
balance and produce the unbalanced condition
to secure the correct tracking weight, depends
on the setting of the counterweight, but is about
15-18 Hz for cartridges in the 5-8 gm range,
which includes most of the popular magnetic
types available, including the excellent Goldring
800 fitted in this case. The behaviour of the
arm/cartridge combination is inevitably dependent upon anumber of parameters, and though
the expression decoupled counterweight' is
now absorbed into the advertising industry's
Essential Technical Vocabulary, this is the first
arm that Ihave seen which really makes some
attempt to apply the principle properly. Imust
admit that Idon't think they have altogether
succeeded, indeed Icannot see how any arm
that is not designed for one cartridge only can
use this idea properly. That is not to say that
the system used by Lenco is entirely without
advantage; indeed it appears to succeed in its
main aim, which I am told is to reduce the
tendency to acoustic feedback; nevertheless
that is not the whole story of this device.
What is the aim of a decoupled counterweight? In any arm/cartridge combination
there is asystem resonance whose frequency is
decided by the effective mass of the arm and
cartridge in conjunction with the compliance
of the cartridge_ If the arm is undamped, then
the ' Q', or sharpness, of the resonance, will
depend on the nature of the compliant material
in the cartridge, and in practice this varies from
very low in some types of ceramic cartridge to
COMMENT

..
..
..
..
..
..
..
..
less

12.3 In
153 Ibiln.
60 sec).
120 sec
45-60 sec
0.2381 in
0.010 In
0.014 inf
than 24.%

not audible
.. — 15 dB
..
80 mgm max
Not measured—see text
16 gm

Bias (
Law and force adjustable: Maximum force at outer grooves)
500 mgm
Tracking weight Adjustable, 0-5 grm with all cartridges. Calibration accurate up to 3gm (±} gm)
error slightly increasing at weights above this due to the geometry of the system (see text). Max
error + 1- gm approx.
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Adequate for all discs
High, a good thing, but of no concern to the user
Suggests reasonably good bearing finish, but check
lubrication before putting turntable into use
Excellent fit on nearly all discs
Not too good, could well be tightened up
Good; the speed can be set when the pickup is on
the record
Adequate for nearly all conditions but see text.
As good as many higher priced arms, average values
much lower. Reservations on vertical pivots
Rather high, principally due to the curiously massive
headshell
Adequate adjustment for all suitable cartridges
Small error, could be corrected by alteration of rider
geometry

The WHOLE
EXCITING
WORLD of
STEREO
SOUND
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very high in cartridges such as the Decca ffss
which employ a suspension that is almost
entirely non-resistive (
Mark IV cartridges
have some damping). The frequency of this
resonance is usually below 50 Hz, and can
descend to as low as 3-4 Hz, though these
extremes are usually obtained only if the
designer has overlooked this part of his job.
For various reasons, it is generally agreed that
the optimum frequency is between 8and 20 Hz
where it is above disc ripple frequencies and
below the lowest audio frequencies of interest.
There are, of course, exceptions to this
approach, the Deram ARI arm being a wellknown example. In this case the designer,
John Walton, elected to place the vertical
resonance quite high at 40 Hz and then damp
it in the (ceramic) cartridge itself. The vertical
response fell off below 40 Hz, although the
rather greater lateral compliance of the
cartridge ( 10 c.u. as against 5c.u. vertically)
ensured a response to in-phase low frequency
signals, the contention being that stereo
information at very low frequencies was not
important, whereas vertical rumble rejection
is. This is undoubtedly true in my experience,
hence the remarks about high-pass filters at
the end of this review.
John Walton's approach, though rather more
ingenious, is basically similar to the damped
pivot, examples of this being the Decca ffss,
the Audio and Design arm and the ill-fated
EMI EPU100. In these pickups, as well as
several American models, the main resonance
is located at a selected frequency and then
damped at the bearing system by silicone
grease or fluid. This approach is obviously
difficult to apply to a universal arm, although
instructions with the Audio & Design arm
specifically restricted the range of suitable
cartridges in an attempt to overcome the
problem of variation in mass and compliance
which the designer cannot control.
The decoupled counterweight represents an
alternative method of damping the main
resonance and is just one of many possible
arrangements: for instance one can decouple
the headshell—rather in the manner of the
special mountings Shure make for their
cartridges designed for Dual and Garrard
autochangers, though in this case the motive
was a different one. B. B. Bauer in a paper
read to the AES in October 1962*, considered
the decoupled cartridge, and among his
conclusions is the interesting observation that
dynamic damping is indeed worthwhile using a
divided arm, but that when the ratio of the
masses of cartridge and headshell to arm and
counterweight, etc., exceeds avalue of 3 : 7, the
transient performance of the combination is
degraded. He stated that the optimum ratio is
o:M where M is the mass of the system—
which is asking alot of the cartridge designer,
but went on to claim that this form of damping
can be best utilised when the arm is decoupled
as close to the cartridge as possible; decoupling
the arm and thus shifting the ratio beyond 3 : 7
is liable to degrade the transient performance
of the pickup.
So much for the theory, which not only
suggests that the decoupled counterweight is
strictly incorrect, but implies that any form of
selective damping must take account of the
parameters of the whole system, which rules it
out for universal arms providing for a range
of cartridges, such as the L75.
8

For practical tests the Goldring unit was
used with a range of cartridges and with the
counterweight both decoupled and clamped.
Using the Goldring 800E supplied (not the
Super E) stability appeared to be unaffected by
the condition of the counterweight, but the
unit was certainly more prone to acoustic
feedback without the decoupling.
Under
certain conditions rumble was more apparent
with the decoupling, though this appears to be
afunction of acoustic feedback which probably
accounts for much ' rumble' trouble anyway.
At normal levels there were none of these
problems of course. Similar results were
obtained with a Shure M75-6, but a Shure
V- 15/1I proved noticeably quieter than either
of the other cartridges mentioned with the
counterweight decoupled, and considerably
less prone to acoustic feedback to boot.
Clamping the counterweight did not make a
great deal of difference, though a marginal
deterioration was noticed, but the arm and
turntable definitely performed better with the
more compliant V-15/I1 under all conditions.
All the cartridges were played at 1+ gin, though
the M75 usually needs about 2+ gm; however,
changing the weight seemed to make no
difference to the results quoted above.
Ihave neither the time nor the facilities for
making adetailed assessment of this decoupled
counterweight, but I am still of the opinion
that the idea, as it appears in several commercial arms including the L75, is not sufficiently
understood. In this case however, the arm is a
very good one, especially considering its low
price.
Rumble was measured using the Goldring
800E cartridge, and the figure is about — 55 dB
when translated into the rather forgiving DIN
specification. From the remarks made above
the reader will have gathered that rumble
reproduction depends very much on the low
frequency performance of the pickup and the
environment and conditions of use, and this in
turn varies according to the cartridges and arm
used. I have seen pickup arm reviewers
criticised for not commenting upon the ' sound'
of a pickup arm; but any comments, for
universal arms at least, must inevitably be so
heavily qualified that they can be of no
significance to the purchaser, and even an
integrated design may ' sound' more or less
rumble-free depending on the motor, loudspeaker and room used.
On the whole Iam inclined to think that the
user of the GL75 is unlikely to be troubled by
rumble if he uses the 800E cartridge, and from
my own tests Iwould expect him to be even less
troubled by it if he used aV- 15/1I or any other
more compliant cartridge. What rumble there
is is mainly vertical, and connecting the
channels in parallel reduces it considerably.
Despite appearances it does not seem to be
due to the idler wheel—I think the main
bearing must be responsible, yet neither tilting
the unit nor inserting a slightly compliant
(graphite loaded nylon) thrustpad made any
difference to the readings or the sound.
Pickup arm friction was very low laterally,
with the leads dominating, although as they are
set correctly they merely contribute to the bias
correction, a point some manufacturers overlook. The bias adjuster fitted is of the threadand-weight type, and two weights are provided
so that cartridges with awide range of requirements can be catered for. The Goldring
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instruction book carries a comprehensive
diagram explaining how the bias adjuster
should be set up, and the advice seems as good
as any Ihave seen on the subject. There is, of
course still some debate on just how much bias
correction should be applied so a helpful and
detailed instruction book such as this one is
worth its weight in gold. Incidentally, the
information appears to be repeated on asheet
supplied with the cartridge and Ithink other
cartridge manufacturers might well give some
thought to the idea of advising their customers
on how to apply bias correction to their
products instead of leaving it to the arm
manufacturers.
Vertical friction proved extremely difficult to
measure meaningfully due to the rather odd
pivots employed. As already mentioned, these
are of the knife-edge type, but the V' shaped
stationary part of the bearing is made from
rubber instead of the hard steel found in
conventional pivots of this type. Well made
knife-edges can give very low friction indeed,
and they are used in more than one high quality
arm for this reason. However they are rather
easily damaged in transportation, and they
have been known to rattle, causing resonances
within the pass band. A more obvious method
of damping is with silicone grease, though this is
not without its problems, and the use of rubber,
which is stable, durable and doesn't flow or
collect dust, represents an attractive solution to
the problem, except for the undesirable introduction of compliance to the bearing surface.
This is because the rubber is carrying the weight
of the arm, so there will be some indentation
of the bearing surface and the small area of
contact will be effectively enlarged. What is
more important is the fact that when vertical
movement due to a warped disc occurs the
bearing surfaces will be rubbing and distorting—increasing the resistance of the aim
to such movement and possibly placing
undesirably high forces on the stylus assembly.
On this arm the process is by no means as
serious as these considerations would suggest;
in fact for small movements of the arm the
compliance of the rubber material is sufficient
for the knife edges to distort the bearing surface
without transmitting more than a few milligrams to the stylus, and it is only when large
movements are called for that sliding friction
is introduced. When this does occur, however,
the resistance to movement is much higher
than we normally encounter on modern arms
using conventional bearings, but the amplitudes
involved at the head are thus quite large and
for reasonably flat discs this bearing system
does ' get away with it'. Iam not entirely happy
with the idea, though, and though it took a
V- 15/1I quite happily (Iused the unit for a
long period before any investigations were
started) I think Messrs. Lenco ought to
consider the possibility of decoupling the
knives and using conventional pivots, or
alternatively of setting metal V-pieces into the
rubber blocks fitted at present. Ican't think
of objections to this offhand, but if they have
already tried it then I should like to know
of the snags.
Pickup geometry is correct, though the
curious set of figures given in the specification
are not, for they describe the performance of an
•On the Damping of Phonograph Arms, AES Journal,
Vol. II, No. 3 p. 207
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arm such as this set up for overall minimum
tracking error while the optimum distortion
method, which is preferred, entails the arm
being set up for zero error at the critical inner
grooves.
However, the unit is correctly
arranged in this respect, as is the template
provided with the arm when it is sold separately,
so the manufacturers are well aware of these
problems. Adjustment for non-standard cartridges is provided in the headshell on amovable
platform that automatically aligns the cartridge
—an excellent idea except for the fact that the
assembly is rather massy as a consequence.
Indeed the whole headshell is rather bulky and
the curious shape does nothing to help matters
in this respect; there is a lot of surplus metal
and the shield is so low in one corner that there
seems areal danger of it hitting awarped disc,
especially if the cartridge fitted is not very deep.
The plug, too, is rather massy—all such plugs
are—but to some extent its usefulness outweighs this disadvantage. However, I am
sorry that having opted for aplug Lenco didn't
see fit to use the SME/Ortofon arrangement,
not because it has any particular virtues, just
that it is simply the nearest thing there is to a
standard in this field.
A detailed consideration of one or two

aspects of the Goldring GL75 reveals, predictably enough, that it is essentially acompromise
between the various demands made upon the
designer of any commercial equipment, and the
fact that it can offer so much for so little is to
some extent ameasure of its success. There are
all sorts of small features that I have not
mentioned in this review—mainly because they
work so well that one is hardly aware of them
when the unit is in use—the lowering device
for instance is as near perfect as any such
device can be. The balancing and tracking
weight adjustment on the arm is more easily
carried out than on any other arm Ihave used,
though the designers may like to note that the
rod carrying the tracking weight adjustment
should be parallel to aline drawn between the
lateral pivoting centre and the stylus tip if a
linear calibration is to apply. At the moment
it is not and in consequence there is a small
error (less than 4 gm) at a playing weight of
5gm and decreasing with decreased playing
weight—if it really matters.
For best results this turntable should be used
with an amplifier having asharp-cut high-pass
filter of the sort provided by Rogers, Quad and
Radford. This advice applies to nearly all
turntables, of course, not to mention a good

many discs, but attention must be drawn to the
fact that many amplifiers have filters labelled
'rumble' or ' low' which have quite ludicrous
characteristics and must have been designed
solely to increase the number of knobs on the
panel in an effort to sell more amplifiers. The
arm is, in most respects, excellent and worth
serious consideration by anyone who requires a
first-class pickup without paying up to £20 for
it before he thinks about acartridge.
All in all, I consider the GL75 to be an
excellent machine which will fill the needs of a
lot of people setting out on the path to good
sound on amiddle-of-the-road budget. Iwould
like to see a little more care applied to the
machining and assembly operations on the
turntable and its bearing, though the fact that
the GL75 has to be produced in quantity to
maintain its attractive price obviously limits
the attention that can be made to finish,
especially as the effect on performance is so
marginal. This machine is agreat improvement
on the GL70, and is probably as refined as ten
or more years of development can make it. It
certainly offers better value than many of its
competitors—especially if you still possess
some treasured 78s.
Frank Jones

THE Pavane speaker seems to be a development of their SC12 model, having a
similar drive unit complement and cabinet
volume, though its shape is different. The
more compact 25 x15 x 12 in. will probably
suit more people and situations than the taller,
wider and thinner SC12. Like its successful
predecessors, it uses 12 in., 8in. and 4in.
units, but has changed over to the increasingly
popular 8-ohm impedance. The eight ohms is
to get a bit more noise from many of the
present range of transistor amplifiers, though
one wonders if this is a hasty and temporary
change. With the tendency towards lower
speaker efficiencies (except Lowther, bless
them!) necessitated by compact designs that
really do produce bass, the first generation of
transistor amplifiers are rapidly proving
underpowered—and this effect is somewhat
exaggerated by their very high negative feedback which gives a very sudden and obvious
overload point, compared with our valve
amplifiers of say ten years ago.

loudspeakers. Meanwhile we still pay unnecessarily ardent lip service to amplifier damping
factors, quite overlooking the fact that we are
significantly reducing damping by using low
impedance speakers on long leads. Most
illogical!

RICHARD

Now the use of 15 Q for high fidelity
speakers as against the 4û of their smaller
domestic counterparts was partly due to a
greater length of wire on their larger diameter
voice-coils and partly to keep down the need
for very heavy leads to the speaker—the
higher the working voltage for agiven power,
the lower the current.
Already, we are no longer limited by a
transistor working voltage of a mere 12 or
24 V—where the only way to get alarge output
without using an output transformer was to
use avery low value of speaker load. Working
voltages of 75 are now a practical commercial
reality, and high voltages are available as soon
as we need them, so the sooner we return to
15 Q the better. Copper is not going to get
cheaper, and aluminium wire is not quite such
agood conductor, so we shall not be likely to
change over to heavy gauge cables which have
a negligible resistance compared with our

Off the soap box* and down to business
again, and adisclaimer that this little diversion
is in any way aimed at the Pavane, or for that
matter at Messrs Richard Allan, who now
also make two very nice Class-A transistor
amplifiers. A last thought, though—all progress ought to be forwards!
Without having asample of the SC12 by its
side for comparison, it is still very safe to say
that the Pavane design is real forward
progress.
Since the SC12 was reviewed
(October 1966), loudspeakers in general have
made considerable progress in most ways, and
during the last six or eight months some very
remarkable designs have been sampled and
have raised standards of judgement. Against
this background the Pavane did very well,
and later, actually side by side with one of
'them', it was still very acceptable, even on
instantaneous changeover. The only real
criticism one could make was that the Pavane
did not have such asweet and smooth extreme
top as the more sophisticated and expensive
design. There were other differences of course,
but they were not large and the Pavane did
not tire the ear even after long periods of
listening.
In view of the comment on non-smoothness
of the extreme top, particular attention was
paid to the surface noise from disc and tape.
This was not louder or more noticeable than

• We think it only fair to mention that the use of 150
arose partly from PA practice, where cable resistance
really is important. Also, one has to use a surprising
length of lead in domestic terms before its resistance even
approaches one ohm.—Ed.

205

ALLAN
PAVANE
LOUDSPEAKER

MANUFACTURER'S SPECIFICATION.
Compact free-standing loudspeaker of highquality. Frequency range: 30 Hz-17 kHz. Power
handling capacity: 15 W. Impedance: 4-8 ohm
(15 ohm to order). Bass unit: 12 in. diameter,
with 14,000 line magnet, 14- in. voice-coil. Midrange-unit: 8in. diameter with 10,000 line magnet
and 1in. voice-coil. Tweeter: 4in. diameter with
10,000 line magnet and it in. voice-coil. Dimensions: 25 x15}x12 in. Weight: 38 lb.
Price:
£32
Manufacturer:
Richard
Allan
Ltd.,
Bradford
Road,
Gomersal,
Cleckheaton,
Yorkshire.

that from the more expensive speakers. White
noise tests also showed that the upper range
was indeed very reasonably smooth. On the
balance of the upper frequencies to the rest,
the Pavane is not lacking. This is a good
thing as the speakers can be angled in well, so
that all listeners are well off the tweeter axis
and a stable stereo image produced that is
moreover almost the same for them all. A
speaker should not have a flat response on
axis (unless it is the same at all other angles—
and it never is), as no one should sit there!
(continued on page 207)
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Photographic Equipment accepted in Part Exchange
for Hi-Fi

M. W. KEEN LTD.
Tape Recorders
Hi-Fi Equipment

PAUL'S ROW
HIGH WYCOMBE

phone
25691

CAMBRIDGESHIRE

FOR ALL YOUR HI-FI
REQUIREMENTS
It

Nildge,o11.& JUDID
I & 2 PEAS HILL
CAMBRIDGE

47 WASHWAY ROAD, SALE, CHESHIRE
(Tel.. 061-973 5577)

(
opposite Sale Locarno)

Stockists for all good H i- F, units
Probably the best selection of gramophone records
in Cheshire. Specialists in building complete systems
into 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

LLOYD & WYLIE
42 BRIDGE ST., CHESTER

Tel: 26704

Tom Molland Ltd.
Invite you to visit their well-equipped
Demonstration Theatre and compare all
the leading makes of HiFi and Tape
Equipment at
110 CORNWALL STREET, PLYMOUTH
Telephone 69285
Immediate delivery to ALL Areas

PROCTOR RADIO
24 FOSS ST. DARTMOUTH

TEL 2431

• For all leading makes of Hi -Fi Equipment.
• Records—Tape— Cabinets— Accessories etc.
• Demonstration Room available by appointment.
• Home Demonstrations and installation up to
50 mile radius.
service carried out in our own workshops.
• Appointed Grundig service station.
Personal attention by Mr. C. S. Proctor.

• All
•

DUAL-LEAK-GRUNDIG-TELEFUNKEN

CORNWALL

Fry

a

r= I

Tel: 54237

Also at
ICHELTENHAM & SOUTHAMPTON

THE SOUTH WEST

HI-FI STEREO

John Fry Limited Cathedral Lane Truro
telephone Truro ( std 0872) 2952
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PLYMOUTH
peter russell's hot record store ltd.
24 market avenue dial OPL2-60255

FULL COMPARATOR DEMONSTRATION
FACILITIES, LEADING HI-FI NAMES
AND ARENA
Send 2/- for our hi-fi booklet, "Sound Ideas"

AUDIO TECHNICA AT66
AD 76K
ORBIT NM22
NEAT DS 70E STEREO
PICKUP CARTRIDGES
very recently the prospective
UNTIL
purchaser of an inexpensive magnetic

cartridge has been offered little choice, less
indeed than has been available to him among
the better ceramics. However, thanks to the
intervention of the Japanese the situation has
been changed, and the buyer whose amplifier
input circuitry provides for both types can now
consider four or five different models in each
category.
The characteristics of the ceramics are well
known, and the productions of the leading
manufacturers in this field have been reviewed
in these columns in the past. However, due to
the popularity and the relative ease of manufacture and consistency of the moving-magnet
system, the current trend in all except ' onepiece' equipment is towards magnetic cartridges. I suppose there must be Japanese
ceramics, but they don't seem to find it worthwhile to export them to Britain except when
incorporated into complete players, so we
therefore welcome the opportunity to examine
four representative samples of inexpensive
magnetic heads which offer direct competition
to the better ceramics within approximately
the same price range.
These cartridges are all examples of the
application of the moving-magnet principle, in
which a moulded plastic body holds the coils
and pole pieces, and the stylus assembly is
simply pushed into an orifice, so that it is
easily and very quickly changed by the user
when necessary. This stylus assembly consists
of a cantilever arm carrying the stylus at one
end, and at the other in the suspension, atiny
magnet which moves when the cantilever is
deflected by the stylus, so producing avoltage
across the coils proportional to the velocity of
its movement. There are anumber of possible
variations on this theme, exemplified in the
products of different firms, and the principle is
applied with varying degrees of refinement
which are reflected in the wide variation in
price of moving-magnet cartridges. It also has
anumber of advantages which help to account
for its popularity, among them low cartridge

PAVANE REVIEW CONTINUED
A wide range of programme material,
speech, music, BBC, disc, tape, mono, stereo,
over several weeks failed to upset this assessment of avery pleasant medium-sized speaker,
large enough not to need bass lift, good on
all-round behaviour, and moreover good
enough to be switched between far more
elaborate designs without evoking adverse
comments.
Four years ago Iwrote of the earlier SC12
"don't alter it, it's too good to risk spoiling
it". They did risk it two years later, and didn't
spoil it, and now after another two years they
have made another step in the right direction.
That is how progress should go!
Ralph West

MANUFACTURERS' SPECIFICATIONS.
AUDIO-TECHNICA AT66. Inexpensive movingmagnet cartridge. Frequency response: 20 Hz20 kHz
dB. Channel separation: 25 dB at
1kHz. Output voltage: 4mV at 1kHz and 5cm/
sec recorded velocity.
Static compliance:
30 c.u.
Tracking force: 0.5-2 gm.
Vertical
tracking angle: 15'. Price: £6 2s. 6d with 0.5
or 0.7 mil diamond stylus. An elliptical version.
AT21, is also available.
Distributor: Shriro ( U.K.) Ltd., 8 Bush Lane,
London E.C.4.
AD 76K. Inexpensive moving- magnet stereo pickup cartridge. Frequency range: 20 Hz-20 kHz.
Channel separation: 20 dB. Output: 7mV.
Compliance: 10 c.u. Stylus: 0.7 mil diamond.
Playing weight: 2gm. Mounting: Standard in
1. in. centres. Price: £45s.
Distributor: B. H. Morris & Co. Ltd., 84-88
Nelson Street, London E.1.
ORBIT NM22. Low- price magnetic cartridge. Frequency range: 20 Hz-20 kHz. Output voltage:
5mV at 1kHz and 5cm/sec recorded velocity.
Channel balance: Within 1dB at 1kHz. Channel separation: 20 dB at 1kHz. Load impedance: 50-100 K. DC resistance: 550 ohms.
Compliance: 6c.u. Recommended playing
weight: 2-3.5 gm. Weight: 7gm. Mounting:
Standard 4 in. centres. Price: £6 6s plus P.T
surcharge.
Distributor: Highgate Acoustics Ltd., 184188 Great Portland Street, London W.1.
NEAT DS 70E. Low priced cartridge available with
elliptical or spherical stylus assemblies (the latter
known as DS70). Output voltage: 5mV at
1kHz and 5cm/sec recorded velocity. Frequency
range: 20 Hz-20 kHz. Channel balance: Within
0.5 dB at 1kHz. Separation: 30 dB at 1kHz.
Compliance: 5c.u. DC resistance: 800 ohms.
Load resistance: 50 K Playing weight: 1.53gm. Stylus: 0.5 mil or 0.7 x0.2 mil diamond.
Price: £715s 3d (elliptical version) and £54s 8d
(spherical version).
Distributor: Howland-West Ltd., 2 Park End,
South Hill Park, London N.W.3.

weight, low external field from the very small
magnet, and the possibility of complete
screening, eliminating hum induction. Also,
from the manufacturing point of view, it is
probably the easiest of the magnetic types to
produce consistently in large quantities, and is
therefore anatural choice for the lower end of
the price range, especially since more refined
and expensive models can be produced within
the same general framework.
In preliminary listening tests, each cartridge
was used at the maximum tracking pressure
recommended by the makers, for experience
has shown that with the exception of the very
best, most cartridges perform best under this
condition. All did reasonably well with the
exception of the Neat DS 70E, which produced some unpleasant sounds and aquite high
level of distortion at the ends of sides, despite
careful checking of the alignment in all planes.
Subsequently the source of this trouble was
found to be the inaccurate setting of the
diamond elliptical point, the major axis being
some 10° off line.
Before measurements were undertaken,
minimum tracking pressure for each cartridge
was determined experimentally with the aid of
the HiFi Stereo Review test disc (Model 211)
and the Shure Audio Obstacle Course record.
Results were as follows:
AD76K, 2.5 gm; Orbit NM22, 3-0 gm; Neat
DS70, 3.5 gm; Audio-Technica AT66, 2gm;
all in the SME 3009111 arm.
Frequency response and crosstalk were then
measured, with the results shown in the graphs,
and as expected, the frequency response curves
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show a strong family resemblance. They are
typically and recognisably those of movingmagnet cartridges, with the fall-rise-fall wavy
pattern ' between 2and 20 kHz. The differences,
in another context, would be referred to as the
frequency, amplitude and shape of the ' wave',
indicated by the degree of flattening of the
curve—the calmer the sea the better, of
course!
Channel balance and separation were deemed
satisfactory in each case, although the AT66
closes rapidly above 7kHz, while the Neat
shows a curious closing at IkHz where one
would normally expect maximum separation,
though in spite of this still showed aminimum
of 15 dB up to 10 kHz.
The output of the Neat and Orbit cartridges
was a little over 1mV/cm/sec at 1kHz. The
AD76K was slightly higher at 1.3 mV/cm/sec
and the AT66 was a little lower, just under
1mV/cm/sec. Any of these cartridges will
drive an amplifier with a nominal input
sensitivity of 5mV or less into any impedance
between 47 and 68 K, or even up to 100K,
although I would personally take steps to
reduce this latter highish load.
Measured static compliances were found to
meet the maker's specifications. All the styli
were examined under a microscope, and it will
perhaps be of interest to call attention to the
fact that the Orbit cartridge can be supplied
with either a ' popular' or ` de luxe' grade
diamond. We have no means of knowing
which was fitted to the cartridge examined, but
Iguess, and hope, that it was of the popular
grade, for it looked rather orange peely and
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GLA MORGANSHIRE

ESSEX

ELECTRONIC COMPONENTS
AMPLIFIERS—TUNERS— DECKS etc.
HI- Fl DEMONSTRATIONS DAILY

WALES

Leading Hi -Fi Specialists

Est. 1930

I. BOUGH & CO LTD, CARDIFF
Designers of the " Gough Loudspeaker Cabinet"

FOR ALL YOUR HI-FI
REQUIREMENTS

adggrolle

Stockists of Quad, Leak, Armstrong, B & 0, Record

335 GREEN LANES, SEVEN KINGS,
ILFORD, ESSEX. TEL: 01-599 1826

12 BARGATE STREET
SOUTHAMPTON Tel: 28547

Housing, etc., etc.

* Demonstration rooms available *

148-154 NORTH ROAD

Telephone 28473

Also at
CAMBRIDGE & CHELTENHAM
HERTFORDSHIRE

GLOUCESTERSHIRE

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

©me
ileotfiem,

Akai - Ampex - Arena - Armstrong - Audio Technica
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

Dealer

OF BRISTOL

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

WATFORD
High Fidelity Centre
at

RADIOLUX Ltd.

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

CROISETTE RifTr

FOR ALL YOUR
REQUIREMENTS

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

1111!.;

GRAVESEND HI- Fl CENTRE

biliiikge7 AUDIO

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

BENNETT

&

BROWN

6013 WROTHAM RD., GRAVESEND. 3245-3060
Visit our Hi -Fi Showroom and Demonstration Room.
All leading makes stocked, including Tandberg, Armstrong, Leak, Quad, B & 0, 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
(Loughion) CO. LTD.

AUDIO CITY LTD

117 EAST ST., SOUTHAMPTON
Tel. 28063

Southampton's
High Fidelity Specialists
Appointed Agent for
AKAI • 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

briorrileysound

FISHER, B & 0, ROGERS, LEAK,
ARMSTRONG, etc.

TEL: LOU 2715

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

Excellent Service

Specialists in Hi -Fi Equipment

12, Smart's Lane, Loughton, Essex

BEXLEYHEATH * NORTH KENT

JACK HAMILTON
32 Letchworth Drive, Bromley.
Harnaton ElectronlesiSouthampton)Ltd.
35 London Road, Southampton Phone 28622 31,nes

01-460 3559

KENT
ESSEX

STUART and PAUL invite you to see their stock at

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

SEVEN KINGS 8277

FORRESTER'S

NATIONAL RADIO
SUPPLIES LTD.
70-72 HOLDENHURST ROAD
BOURNEMOUTH
HANTS
Largest hi-fi and radio component
store in the south
Tel: 25232
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Armstrong, Leak, Quad, Fisher,
Rogers, Ampex, Tandberg,
Revox, etc.

GOULDEN AND CURRY LTD.
59-61 High Street, Tunbridge Wells
Telephone: 30151/2

only moderately well polished. The finish on
all the other points was good. One of the
negative features of these cartridges, with the
notable exception of the AT66, was the
astonishingly small amount of information
supplied with them, and the minimal instructions given to users; furthermore, our efforts to
elicit more information were not conspicuously
successful.
Final listening tests using a wide variety of
stereo and mono discs were undertaken with all
the cartridges except the DS70E, which was
eliminated because of its incorrectly set stylus.
A ceramic cartridge, the Decca Deram, was
used as a control' for purposes of comparison.
Readers will, Iam sure, appreciate that any
pickup review is a combination of objective
measurements and subjective impressions, and
in this instance Ithink people would like to
know whether, if they change their ceramic
cartridge for one of these magnetic heads at a
similar price, there will be any improvement in
the results. Alternatively, if they are entering
the field for the first time, they will wish to
know which type of cartridge they should buy.
Such questions cannot be answered adequately
simply by measuring the available cartridges
and publishing a set of graphs showing frequency response and separation, together with
details of output and other relevant factors.
One has to endeavour to convey what the
things sould like, relatively speaking, and so a
number of people were invited to listen and to
register their reactions. On this basis, the AT66
came out best, and would be first choice,
having a rather cleaner and more delicate
quality than any of the others, together with a
feeling of greater ease in negotiating difficult
passages. It was followed by the control
Deram and the AD76K; though I have the
feeling that if the AD76K were fitted with a
0.5 mil stylus instead of the 0.7 mil compromise size, and a little treble lift were
applied, it would have adefinite edge over the
Deram. As tested, the Deram was more
brilliant, but very careful use of the treble
control did bring an improvement in the sound
from the AD76K. The Orbit and Neat
cartridges both exhibited acertain edginess in
the treble register, especially the latter, and a
higher level of distortion, probably due to
barely adequate compliance and relatively high
tip mass. It will be seen that the curves show a
peak in the region of 10 kHz in each case, and
the effect of this was clearly audible. At any
rate, my particular Deram was considered
better than either of these cartridges.
We reported favourably on the AT6,
predecessor to the AT66, in April last year, and
those who have the back number to hand will
note the close basic similarity of the curves.
The present model offers arather more refined
performance; compliance is higher, and
continuous groove contact is maintained at
lower tracking pressure, with a consequent
increase both in firmness and delicacy. That
the improvements have been worthwhile is
beyond doubt—even if compliance has been
pushed alittle far in relation to tip mass.* The
system is well damped, and as a matter of
interest, acheck was made on this cartridge for
amplitude distortion, but it was not found to
(continued on page 211)

AUDIO TECHNICA AT66
I
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RESPONSE AND CROSSTALK
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• A low-compliance version of this cartridge for use with
less good pickup arms is now available.—Ed.
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230 High Street

64 High Street

TEL: 01-850 9548

TEL: MM3310I

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

HERMLYN Hi Fi Ltd.
South East London and Kent

LIVERPOOL'S LEADING

HiFi

OF WHITECHAPEL

WOO 2369

OF

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

THANET AUDIO CENTRE
Tel.: Thanet 61587

BLACKPOOL

Garth Harrison
84 Station Road
AINSDALE

Tel : Southport 79276

MANCHESTER
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.

( lb

109 camden road,
tunbridge wells, kent

GODLEYS
SHUDEHILL, MANCHESTER 4
Telephone: BLAckfriars 9432

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.

Agents for Ampex, Akai, Ferrograph, Tandberg, Brenel 1,
B & 0, Vortexion. Truvox, 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, Rayos, Lowther, B & 0, Shure,
Decca, Thorens, Ferrograph, STC, Garrard,
SME, Truvox, Celestion, Wharfedale, EMI,
Goodmans, Ampex, Grampian, Pioneer, etc.

Tel:
Dartford 20002

DEMONSTRATION
ROOMS

349, High St.,
CHATHAM
Tel:
Medway 42688

SHOWROOM and COMPARATOR
DEMONSTRATION THEATRE

Sony,

B& 0, Radford, Armstrong, Tannoy,
Quad, Leak, Pioneer, Arena, Trio, Goodmans,
Rogers, Truvox, KEF, Wharfedale, Hacker,
Tandberg,
Lowther,
Celestion, Ferrograph,
Fisher, Akal, Thorens, SME, Shure.
Half day Wednesday

H. PLUMB • SON
ElICCONSON 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

TEL: 061-834 01383
After 8 pm 748 7486
427 2884
28 83808

WIGAN

TUNBRIDGE WELLS

the sound studio

BOLTON

STEREO EQUIPMENT and RECORDS

(
Off Abingdon Street)

SOUTHPORT'S LEADING
STEREO MUSIC CENTRE

t&ccifieutitd

Phone 23093

F. BENFELL LIMITED
17 Cheapside

Specialists in
High Fidelity Sound

203 St. George's Road

Tel. Blackpool 28756

BENFELL

Hi -Fi specialists since 1946

H.D.HIRK

ROYal 9898

140-141 Plumstead Rd., London, S.E.18
You choose the equipment and the
cabinets, we do the fitting free of charge.
We are happy to advise.
All leading makes Inc. PARALINES.

BOLTON

Beaver Radio
BLACKPOOL

V. J. MO N K LTDC

SPECIALISTS

Dealer
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LANCASHIRE [continued]

ELTHAM-ORPINGTON

78 High Street,
Broadstairs,
Kent.

Yoar

MINCING LANE / DARVVEN STREET

BLACKBURN TEL: 59595

J. SMITH & SON
184, THE ROCK, BURY.

061-764 1242

7 MILES FROM M6- CLOSED THURS

LANCASHIRE

AUDIO CENTRE
STOCKPORT
58/62 LOWER HILLGATE

STO 4872

COMPREHENSIVE STOCKS OF
RADIO, TAPE AND DISC EQUIPMENT

Advisory

Service and Satisfaction assured

FULL AFTER SALES SERVICE
EVENING DEMONSTRATIONS ARRANGED —

HARKER & HOWARTH
(music) Ltd. of BOLTON
For all leading makes of
HiFi Equipment
Goodwin St., Folds Rd., Bolton
also 7 The Arcade.
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Tel: 26623/4

Harold Stott Ltd.
18 Westfield Street, St. Helens
HiFi Consultant
Agents for leading makes of Tape
Recorder, Etc.
Equipment Planned and Supplied
Tel: ST. HELENS 26795

or 23105

THIS device is for those fussy perfectionists
I ( Iam one) who cannot abide using hi-fi
equipment in a manner unrevealing of its full
potential. Ithink Iwas the first to comment
on the slight ' dimness' of the Shure V15/II
cartridge when playing discs known to have a
good tonal balance, and while the effect is
subtle it is now generally agreed that it is there
and that it arises from amodest trough in the
pickup's frequency response in the 3-12 kHz
region.
Our review sample sloped gently down to
about — 4dB at 10 kHz, rising again after this
to — 1dB at 20 kHz. A tone control with
variable slope hinging around 2kHz will
correct this very satisfactorily with a little
treble lift, and the resulting small rise above
10 kHz is then easily flattened with an HF
filter. However, those wishing to set the tone
controls at level for a ' flat' sounding record
will not like this approach.
In the course of my original review some
tuning was tried in an attempt to raise the HF
output by resonating the cartridge inductance
with an external capacitor. This moved the
response in the right direction but was not entirely successful, though James Sugden pursued

BOWERS AND VVILKINS

•

PICKUP EQUALISER
TYPE SE/A

MANUFACTURER'S SPECIFICATION.
Two passive circuit networks for use with SME
pickup arms and Shure V15/1I stereo cartridge.
Function: To flatten the overall frequency
response when used with control units such as
the Quad 33 and Radford Sc 22P having accurate
RIAA
equalisation.
Frequency
response:
Within ± 15 dB of flat when using Shure V15/1I
cartridge and standard test records cut to the
RIAA characteristic and equalised by the equivalent inverse curve. Fitting: Plugs into base
socket on SME Series 2 arms, normal cable plug
then going into underside of equaliser. For use
only with standard 4ft SME cable. Dimensions:

aseries to cover several high quality cartridges)
uses 3.3 K and 220 pF across the circuit and
01 µF (2x0.047 p.F) in series.
This all
assumes use of the standard 4ft SME cable,
with its particular capacitance.
The manufacturer's curves given on the
descriptive leaflet show a basic unmodified

B AND W EQUALISER TYPE SE/A

gl

CHARGE EFFECTED BY ADAPTOR
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the idea and gave a circuit in his article
Flatten Your Head (HiFi News, April 1968)
which did the job very well. He used a330 pF
and 3.3 K in series across each pickup channel
to tune the HF end, and a 0.047
in series
with each channel to flatten a slight rise at
30 Hz. Messrs. B & W have evidently pursued
this same idea, as their little adaptor (first of

,..„F

CARTRIDGE REVIEW CONTINUED

be evident. The use of an elliptical point in this
model would now be a safe proposition (an
elliptical version is in fact available in the
Audio Technica range) and Iwould rate it the
best low-cost magnetic cartridge which Ihave
so far examined.
We welcome the advent of these cartridges,
and the greater freedom of choice which they
confer on listeners with alimited budget. There
is room for similar developments in the field of
modestly priced single record players, with
simple, free-moving, properly damped arms
and an absence of mechanical gadgetry.
B. J. Webb

2K

5K

10E

20K

VIS/II response rather different from that of
my sample, though they have used CBS
STR130 test-discs while Iuse the EMI TCS 101
and 102. Ihave therefore plotted the change
in response produced by the equaliser (top
curve), followed by its effect as applied to my
own V15/II using EMI test-discs (middle
curve), and then the effect if applied to the
average VI 5/11 response obtained by B & W
from CBS test-discs (bottom curve). Taking
the IkHz level for reference, this last curve
falls outside the manufacturer's specification
by a mere 4 dB up to 18 kHz, while my own
sample (middle curve) reaches — 24 dB ( 1dB
out) on one channel at 12 kHz, falling gently
above this to — 44 dB at 18 kHz (3dB out).
Mention is made in the B & W notes of some
differences in left/right response from V15/II
cartridges which are taken into account in the
equaliser, though the very slight variations in
L/R performance shown in the first curve have
little bearing on the channel differences in my
sample, where the right output is somewhat
higher over the whole HF band, and remains
that way with the equaliser in use.
Perhaps my V15/II is untypical both in the
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1.5 x1.2 x0.5in. Weight: 14gms. Price: £ 2 15s.
Manufacturer: B & W Electronics, Littlehampton Road, Worthing, Sussex.

extent of this L/R difference and in the depth
of its overall response trough; certainly if the
two deviations were somewhat less marked the
SE/A equaliser would produce a response as
flat as most users could reasonably wish it to
be. Both the EMI and CBS curves are in any
case very much better than those obtained
without this extra equalisation, and on subjective listening tests the result is almost indistinguishable from that heard when using more
nearly perfect correction. However, having
tried the equaliser, Ishall still insist on being
just that fraction more fussy than anyone else
by using, instead, a modified RIAA replay
response. This is easily achieved in the Quad
33 by changing the values of C101 and C102
on the plug-in disc adaptor board. Using
6000 pF and 5500 pF respectively for these
gives an overall response within + 1dB up to
17 kHz and + 4 dB up to 15 kHz—with my
particular cartridge.
Those not prepared to play with components
and soldering irons may nevertheless use the
SE/A equaliser in the knowledge that it goes
nearly all the way to getting the best response
from aShure V15/II. But there is one possible
snag: the 0.1 µF series capacitor raises the
input circuit impedance at low frequencies and
thereby increases the risk of hum pick-up.
The very tiny rise in output at 30 Hz which this
capacitor is presumably included to correct is
not, in my view, worth bothering about; and
indeed the B & W curves barely reveal it,
with the result that the equaliser just begins to
tail off the response below 50 Hz. Iremoved
the series capacitors from my sample just as
soon as an increased sensitivity to hum became
apparent.
Finally, as the device uses resonance rather
than attentuation-with-an-HF-shunt to lift the
top response, the pickup's full output voltage
is retained; and as the HF trough is lifted
before the signal enters the control unit, the
overall signal-to-noise ratio is improved.
Incidentally, although the device is said to be
suitable when using Quad 33 and Radford
SC22P control units. Isee no objection to its
use with other amplifiers provided the input
resistance and capacitance are similar and the
frequency response doesn't alter with changes in
source impedance. Ihope we shall see more
such bright little ideas and gadgets from the
house of Bowers and Wilkins.
John Crabbe
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BOWERS & WILKINS-BRYAN-REVOX-SANSUI-LOWTHER

PETERBOROUGH

SOUTHPORT

Hacker, Radford, Sony, etc.

All modern hi-fi equipment in stock

15, LONG CAUSEWAY

AUDIO CONSULTANT
HLF SPECIALIST

tel. 4070
LORD ST.

Tel.: 5643

CAMPKINS

FRANK
BROWN

Bang & Olufsen, Ferrograph,

BURTON ARCADE

Dealer

LARGEST LOCAL STOCKISTS
29 Lychgate Lane, Burbage, Leics. Tel. Burbage 423
NOTTINGHAMSHIRE

Warrington
Electric
ESTABLISHED 1919

AUDIO UNITS
AND HI-FI
EQUIPMENT
WITH

Loughborough's Audio Centre
(under the personal supervision of the Managing Director)

e

LEAK • WHARF DALE • RADFORD
QUAD • GOODMANS • 8 & 0, ETC.

57/59, BRIDGE ST, WARRINGTON 30444

THE

leading makes of Amplifiers, Turn-

Loudspeakers, Tape Recorders,
Equipment Cabinets, etc.

e
e

Private Listening Room.

Ward End.

I
,
oughborough.

CENTRE

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

THE AUDIO CENTRE

Honte Demonstrations.

Radio Maintenance(Leicester)Ltd.

AUDIO

Music lovers must visit the Midlands' finest
Hi -Fi showroom

tables,

COMPARATOR
DEMONSTRATIONS

All

(in the PHOTO CENTRE Building)

PELHAM STREET, NOTTINGHAM
54833- Phones- 51247

Telephone 3094

LINCOLNSHIRE

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

For prompt attention to your
Requirements
Contact

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

LEICESTERSHIREj

audio
sound
for sound advice
38 Waterloo Street Leicester
Telephone 26319

NOTTINGHAM HI-FI CENTRE
156 Alfreton Road, Nottingham
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

hi-fi

Carefully selected
equipment always
available
The only official service
centre for Dual of
Germany in the U.K.

DAYTRONICS
LTD

119a HIGH ST.,
TEDDINGTON,
MIDDX. TED. 1324

No parking restrictions.

Nottingham Tape Recorder Ltd.
BURTON ST.

2 mins. Victoria Station

Specialists in all the best makes of

•

Personal attention of—
S.J. DAY. Sales & Technical
W. H. SMITH, Sales, Technical & Service.

TAPE RECORDERS

e

e

AMPLIFIERS

HI-FI DISC EQUIPMENT

e

e

Telephone: Nottingham 45222

Mansfield

Tel: 26315

Stanmore, Middx.
01-954 2940

SYD. BOOTH, QUEEN sr.

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- F1 EQUIPMENT which is always on DEMONSTRATION in the HI-FI SHOWROOM.

Service Always

THE RECORDERIE
io Buckingham Parade

Comparator Demonstrations of all
Leading Makes
Home Demonstrations - Day or
Evenings by Appointment

I Fully qualified staff offer you friendly I
and courteous service in luxurious
surroundings.

OXFORDSHIRE

HORNS

We have pleasure in inviting you to our NEW
BRANCH at:
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- F1 EQUIPMENT ' RECORDERIE' CHECKED AND
GUARANTEED
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AMERICAN
LETTER
FROM GEORGE TILLETT

IRVING ( Bud) Fried of Philadelphia is
fairly well known as an audio expert and
importer of British hi-fi equipment. In spite
of some 15 years spent in persuading various
British manufacturers to give American hi-fi
buffs just what they want, Bud remains a
fervent Anglophile. Iam not certain whether
this is a tribute to the sorely pressed firms in
question or to Bud's ebullient, friendly nature!
Anyway, friend Bud has written a very interesting article in Stereo, a quarterly magazine.
The editor in his wisdom tells readers that ' The
views ... are the author's and do not necessarily
reflect magazine policy or the opinions of its
editors or publishers'.
Bud analyses some discrepancies in reviews
of such items as the Shure V15 cartridge. He
says ' Most English reviewers such as Stanley
Kelly in The Gramphone Donald Aldous in
Audio Record Review, Clement Brown in HiFi
Sound were as delighted with this product as
the major American
reviewers in HiFi
Stereo Review, High Fidelity and Audio. Yet
in HiFi News John Crabbe said it " sounded a
little dim ... ageneral tendency of all movingmagnet devices" (to have a dip of 3 to 4 dB
above 5k Hz). This view was also taken by the
American publication The Stereophile whose
Gordon Holt stated that " the response was
not as natural as it was from some other pick-

found the sound of the 9000 to be smooth and
uniform with negligible minor variations.
Response to white noise was " smooth and
fairly subdued with no trace of hardness" and
he rated it as " among the best in its price
class". In sharp contrast to both these U.S.
reviews, Ralph West writing in HiFi News
said the bass response was very very good but
the speaker had the worst high frequency
response he had heard in years. Of the two
samples submitted one had peaks of 13dB at
4kHz, 8dB at 6kHz and 18dB at 20kHz and the
other peaks of 21dB, 10dB and 23dB. He
summed up the speakers as having a " steely
hardness" and a " continuous fierce hissing
at the flanks".'
Again, one American voice did not join the
other reviewers here. Gordon Holt in The
Stereophile said the 9000 had ' what we felt to
be some of the shrillest, peakiest sounding highs
we've heard from any modern speaker of comparable price'. How to account for such wide
divergencies? The article goes on to state that
American reviewers are not less honest, less
competent and less critical than their English
counterparts—and here Iagree, entirely. The
most likely explanation lies in what Bud calls
'sampling errors', in other words production
variations. All the unfortunate reviewer can
do is report on what he found with his particular samples, no more, no less!
Of course there are differences over here.
Americans like autochangers, high power
amplifiers (with loudness controls), and there
is still asizeable number who like loudspeakers
with a heavier, more coloured bass response.
On the other hand, the AR systems which are
relatively free from coloration received good
reviews both sides of the Atlantic. Bud states
'American amplifier reviewers are very distortion conscious compared with English
reviewers who seem to pay more attention to

Roberts ( Akai) video-audio
stereo tape recorder.
ups such as the Decca Mk II". He found that
the response was down 6dB between 8 and
12 kHz.' Among the other items discussed is
the Grenadier 9000 speaker system, and here I
must agree with Bud—it is areal puzzler. Let
me quote again: ' The American reviewers
greeted this new product with fair to good
reviews. Julian Hirsch in HiFi Stereo Review
said it " had arather heavy but smooth sound.
We felt it could profit by a slightly brighter
high end to balance the very strong low bass
response" Norman Eisenberg in Hie Fidelity

probable operating life, quality of construction
and contours of controls'. As far as quality of
construction and operating life is concerned,
well, these things have always been considered
quite important in England; however, Iam not
so certain that American reviewers are really
so ' distortion conscious'. After all, for many
years the standard distortion figure in Britain
was 01 % (after Leak) while until quite
recently most American amplifiers had a0.5%
or even OS% rating. I said up till recently
because now there are at least four top ampli213

fiers with less than 0.1% distortion for full
output—and full output means more than 50
watts per channel!
One difference worth commenting on is in
the field of advertising. Let me give an example
of American methods: Zenith, large firm in the
radio—TV industry, recently marketed a stereo
system called ' The Circle of Sound' which
included apair of upward facing speakers with
deflectors—like the older Wharfedale, BurneJones or Delius systems. Along comes HarmonKardon with full page advertisements headed
'Sometimes you have to be second to be first'
and then continuing with. .. ' alittle company
like ours can beat out a famous manufacturer
when it comes to introducing a new idea in
stereo. Take the case of afamous manufacturer
who makes a music system called The Circle
of Sound . . . We listened to the system. Its a
good idea, but frankly it doesn't live up to its
rhetoric. We have just introduced an omnidirectional system . . . that comes a lot closer

ADC Model 1000
stereo tuner-amplfier
to the true potential of omnidirectional sound'.
This sort of advertisement is not uncommon
here—although hi-fi ads are usually content to
sneer at receiver A at $299.95 or receiver B,
$395.99 instead of actually mentioning the
names of rival firms as car manufacturers do!
It is only fair to say that the advertising of such
firms as Fisher, AR, KLH and Scott reaches
avery high standard indeed. It is true they are
'hard selling' but there are rarely any false
claims, grossly inflated figures or anything else
that could be considered objectionable.
This year the AES Convention moved limn
the Barbizon- Plaza hotel by Central Park to a
new location at the Park-Sheraton afew blocks
away. The reason ?—lack of space due to the
increasing number of exhibitors. Accent was
mainly on studio equipment, professional tape
recorders, control consoles, monitors, microphones and so on. This year the British contingent included Arthur Haddy and Bob Goodman of Decca, KEF's Raymond Cooke, and
last but not least, Percy Wilson. John Walton
was also scheduled to give a paper, but unfortunately, he was prevented from coming
over, and his paper on the measurement of
pickup performance was read for him, so the
only British speaker was Percy Wilson who
read a most interesting paper on sound reinforcement for banqueting halls, ballrooms and
conference rooms. Percy was also Chairman of
a session entitled ' Audio Abroad' which
included contributions from Philips, Deutsche
Grammophon, Willi Studer ( Revox) and the
French Television Authority. One of the most
interesting lectures was given by Josef Merhaut
of the University of Prague who described a
horn-loaded electrostatic loudspeaker.
An
exponential configuration is used with amouth
diameter of about 18in. The diaphragm is
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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
Armstrong, Ferrograph, Leak, Quad,
Rogers, Goodman, K.E.F., Wharfedale etc.
Cabinets and

complete

installations to order

lees lew-uucts

for the

Dealer

SUSSEX

MILL WARDS
SALOP STREET, WOLVERHAMPTON
Specialist Hi-Fi dealers under the direction of
Mr.

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

BOWERS

A minimum of 30 of the finest
Grams always in stock.

n

WILKINS

SALES—SERVICE DEPOT for:
Ampex, B. & O., Brenell, Ferrograph,
Grundig, Sony, Truvox, Philips, Leak,
Quad, etc.
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4

STOCKING •

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

Tom Reekle
high fidelity specialist

già

ALL IN ONE OF THE FINEST
of your choice
Oxford 47783

TOM REEKIE

10 BRIDGE STREET

DEMONSTRATION LOUNGES
IN THE COUNTRY

STAFFORD

Tel. 51234

SHROPSHIRE

SURREY

SHREWSBURY'S
NEVI SOUND CENTRE
Ferrograph-Leak-Akai-Rogers-Good mans etc
HEAR THEM IN OUR DEMONSTRATION STUDIO
OPEN ALL DAY
TUESDAY to SATURDAY

Hi Fi Ltd.
13, WYLE COP.
Tel. 55166

Dealer
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Hi Fi Equipment
46 George Street
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FARNHAM

SURREY

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

Lloyd 8c Keyworth Ltd.
THE RECORD SHOP
26-27 DOWNING STREET, FARNHAM
SURREY
Telephone: Farnham 5534
SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS

I,

BECKET

BUILDINGS

LITTLEHAMPTON

ROAD

WORTHING 5142

SOMERSET

GRAYS
MAIN

TAUNTON

CAMERA
SHOP
2986

AKAI

DEALERS

Somerset & Dorset
Also Husbands of Bristol 24068

MERIN SOUND LTD.

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.
Tel Guildford 64171

GUILDFORD

CENTRAL RADIO
Our stocks include equipment by Akai.
Ampex, Armstrong, 8. & O., Dual, Ferrogroph,
Fisher, Garrard, Goodmans, Grundig, Kef, Leak,
Philips, Quad, Radford, Reslo, Reyox, Shure,
S.M.E, Sony, Tandberg, Thorens, Wharfedale,
Design Furniture & Record Housing

EASTBOURNE 21989

STAFFORDSHIRE

WARWICKSHIRE

STOKE-ON-TRENT

BRADBURY'S
(CAMERAS) LTD.

Appointed Agents for
TANDBERG, REVOX
SONY, B8,0, AMPEX

Tel: 47125

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

FIDELITY SOUND EQUIPMENT
116 BIRCHES HEAD ROAD,
HANLEY, STOKE-ON-TRENT
S- 0-T 25194

Stereo and Mono by all leading manufacturers
Demonstration by appointment.

For ARMSTRONG • LEAK • QUAD GOODMANS
WHARFEDALE • ROGERS • FERROGRAPH
GARRARD
Cabinets by
RECORD
FURNITURE

STOKE-ON-TRENT, STAFFS.

TELEPHONE

KINGSTON UPON THAMES

H.P. terms

HOUSING •

Coventry CV1 3HX
Your central HiFi supplier

KI

Phone Coventry 24632

N 5549

WEYBOIDGE AUDIO
32 BAKER STREET, WEYBRIDGE
Phone: 44065
Hi -Fi and Colour TV Specialists, Agents
for Bang & Olufsen, and all other leading
makes.
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33 City Arcade

DESIGN

SURRITON PARK
RADIO LTD
48-S0 Surbiton Road,
Kingston upon Thames

ELECTRONIC SERVICES

BIRMINGHAM

SOLIHULL

For the best in equipment visit

C.H.

(HIGH FIDELITY)

Hi- Fidelity Centre
167-169 Bromsgrove St..
BIRMINGHAM 5.
021-692 1487

LTD

12 Drury Lane,
SOLIHULL,
WARWICKSHIRE.
02 I-705 7999

Demonstrations by appointment

coupled to the throat by asystem of ducts and
the polarising voltage is ¡ kv, which is equivalent to 40kV/cm.
Cut-off frequency is 200Hz and the response
is within 2dB up to nearly 20kHz. Distortion
is remarkably low and transient response should
be very good indeed. Josef Merhaut is working
on another version which will have a low
frequency cut-off of 23Hz, but he did not say
how big the horn was! The Deutsche Granunophon representative was Peter Burkowitz and
his paper dealt with a novel method of subjective loudspeaker rating using white noise—
with a difference. The speaker under test is
fed with white noise and atape recording made.
This is then played back via astandard speaker
and the tape speed is modified by cyclic variations. This ' frequency modulation' can be
easily produced by using an eccentric capstan.
The demonstration was most effective and
irregularities in the response which were
identified with ' straight' white noise as slight
colorations or harshness were clearly heard as
'whistles'. Other important papers heard
during the four day programme dealt with
solid-state transducers, disc recording, sound
reinforcement, audio in medical practice and
research, communications systems, electronic
music and audio engineering.
SOME RECENT TRENDS
And now for a brief look at some recent
trends in hi-fi design. I suppose one of the
most interesting is the growing use of varactor
tuning for FM receivers. Varactors are special
diodes that change capacity in proportion to

Is

LriJ

an applied voltage so they can really take the
place of ganged capacitors. However, when
used in the VHF band it goes without saying
that the voltage must be absolutely stable to
prevent drift. Stabilizing of this order is quite
expensive and all-in-all there is no saving in
overall cost. True, there is a saving in space,
but the main advantage of diode tuning (apart
from the gift to the ad copywriters of ' electronic
tuning' and ' solid-state tuning', etc) is in the
design of press- button station selectors using
variable resistors
STATION PRESELECTION
Last year both Fisher and ADC marketed
receivers having a choice of five stations and
both used similar ' front-ends', although the
ADC also featured anormal tuning dial. Since
then Fisher have released three more models
with station preselection and others are on the
way. The ADC model 1000 (see photograph)
uses a tuning voltage range of 4-24V, with
four varactor diodes. Also, four F.E.T.s are
used, one providing an amplified AGC voltage.
The voltage gain (aerial input to IF tap output)
is better than 30dB and the AFC range is +
200 kHz. Overall sensitivity for the complete
receiver is 2µV for 30 dB quieting.
Varactors also simplify the design of automatic tuning or ' signal seeking' circuits which
formerly used a motor to rotate the ganged
capacitor. In the latest sweep systems or
'autoscans', station indication is given by a
kind of meter, so the scanning dial is quite
small. However, special meters with 5in. dials
or even longer are being developed so we will

Common-base Transistor stage in which the
base is common to both input and output
currents.
Common-drain F.E.T. stage in which the
drain is common to both input and output
signals.
Common-gate F.E.T. stage in which the gate
is common to both input and output signals.

TECHNICAL TERMS

Common-source F.E.T. stage in which the
source electrode is common to both input
and output signals.

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

Delay line Cable (or a series of components
arranged to simulate such a cable) whose
AC electrical properties introduce a delay
in the transmission of asignal.

Cos Abbreviation of cosine, a trigonometrical ratio relating angles and distances.

Eddy-currents Stray currents circulating in
conductors due to AC magnetic fields in the
vicinity.

Calculus Mathematical system of computation. See differential calculus.

ESH

Electrostatic headphones

ESP

Electrostatic phones (headphones).

Cross-modulation Unwanted transfer of modulation between two radio signals. Sometimes
occurs in tuner circuits due to non-linearity
or poor overload characteristics. Term also
sometimes used loosely when referring to
signal breakthrough between various channels in an audio system.

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.
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see more receivers with automatic tuning in
the not too distant future.
Integrated circuits are used pretty extensively
these days and prices have dropped way down,
so in many cases it is cheaper to use ICs even
even if there are no other advantages! Ceramic
filters ( lead zirconate ' crystals') are beginning
to be used in IF amplifiers with a worthwhile
gain in performance. Not only is selectivity
increased, but long-term stability is improved.
A modern IF amplifier using filters and ICs
is capable of giving aperformance comparable
with that obtained from elaborate and expensive bandpass circuits of afew years ago. As for
the rest, well there are refinements in RF
amplifiers with the latest F.E.T.s, better audio
transistors, improvements in protection circuits, and that about sums it up. Except for
styling, and here intense Japanese competition
is giving quite achallenge to designers!

EXCITING DEVELOPMENTS
Many audio engineers say all the exciting
things are being done with loudspeakers—
amplifier design is almost static. This is not
quite true, but there are a lot of interesting
speakers this side of the Atlantic and Iwill
write about them in my next Letter.
In my last Letter Imentioned the Roberts
video tape recorder which used ordinary audio
tape. A number of people expressed interest,
so I managed to get hold of a photograph.
The machine is made by the Japanese firm of
Akai and the British agents will be Pullin
Photographic,—but not yet.

Grounded-grid Valve circuit in which the
control grid is effectively at AC earth
potential, signal being applied to an impedance in the cathode circuit.
Grounded-gate F.E.T. circuit approximately
equivalent to grounded-grid triode.
L/C Applied to a circuit network employing
inductance and capacitance.
L/R Applied to acircuit network employing
inductance and resistance.
Post-echo Faint impression of preceding loud
passage due to slight deformation of adjacent
groove on disc records.
R/C Applied to acircuit network employing
resistance and capacitance.
Square-law Generally, a non-linear mathematical relationship where one parameter is
proportional to the square of another.
Often applied specifically to electrical and
magnetic forces acting through space, where
force varies as the square of the distance.
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.
Varactor Diode with a voltage-dependent
capacitance.
Used in some tuners to
switch or stabilise tuning point.
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(;(›oll'rey Barnard
Specialist in
HIGH-FIDELITY SOUND EQUIPMENT

FERROGRAPH AGENTS
STYLI, TAPES

G. B. STUDIO,

SPARES

PITT STREET,

170, Corporation St, Wham 4
021-236 1635

BARNSLEY.
Telephone No. 4572

WORCESTERSHIRE

Ken Whittle
* * * * * Limited
788 Stratford Road •

Dealer

Sparkhill

BIRMINGHAM 11 • 021-777 5964

HALESOWEN

NORTHERN HI Fl FAIR PROMOTERS

Tel: 021-550 3210

MA I Lie 0 N
c-P-evetied

176 Hagley Road,
Halesowen, Worcestershire

SONY VIDEO AGENTS
MOST GENEROUS HIRE PURCHASE FACILITIES
*PERSONAL ATTENTION MO SERVICE c*

Ati Trig utter
Par"7:49/TereeletT

Albion Place,
Leeds.1.TeI30257

SPENCERS

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.

for HI-FI
Stockists of:

B & O. T.-kNDBEliG,

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

ARMSTRONG. etc.

35 ALCESTER ST., REDDITCH,
WORCS. Tel. 5286

For personal at
Praos first.

and help? ii . ids ice see
Open until 8 p.m. Friday

NORTH PARADE, BRADFORD Tel: 25894

YORKSHIRE

NORMAN

H.

FIELD

ELECTRONICS

266 Broad Street, Birmingham,

I

021-643 2680

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

68 Hurst Street, Birmingham, 5
021-622 3619

Erricks'

z
(

m.i.P.R.E.
HI-FI SPECIALIST
FOR 20 YEARS

22972

Closed Mondays. Open
9 a.m.-6 p.m. and Thursdays 8 p.m. ( for demonstrations).

FIELDS

Open weekdays 9-6
Thursdays 9-12.30
Fridays 9-8. ( October to March.)
Comparator Demon
ions
Large Selection of Leading Makes

52,

Hallgate,

Doncaster

Tel: 3160 & 3161

Now you can hear the true sound of music in
our NEW LISTENING ROOM—designed to
give the same acoustics as a normal living room or
lounge—therefore the same quality of reproduction
can be achieved within your own surroundings.

KINGS HEATH,
021-444 4182

expui tadvice with pleasure
30 KING CROSS STREET,
HALIFAX Tel: Halifax 66832

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

Lectures monthly by the
leading makers at our
Demonstration Theatre.

Send for our 71- page catalogue, 7/6 post free.

Tickets and details on

Leak • Quad • Rogers • Tandberg • Lowther • KEF •
Wharfedale

application

J. W. GARNETT, The Market Place, Settle.

39 YORK ROAD,
BIRMINGHAM 14.

HALIFAX
AUDIO CONSULTANTS

H.P. / 3 month
Free
credit / Exchanges / House
demonstrations and Ser -

THE MUSIC CENTRE

MID 1359

-

Bradford

CAMERA SHOPS

(the high fidelity people)

94 BRISTOL STREET
BIRMINGHAM 5
Telephone

SHOP!

NORTHGATE

qualified personal service
AKAI / AMPEX / BLO
THORENS / RADFORD
GRUNDIG HI- Fl / SANYO HI-FI
REVOX
FERROGRAPH/ KODAK
TAPES / 4 PRICE TAPES

GRIFFIN RADIO LTD
Fully comprehensive stocks and
advisory service for
Monaural and Stereophonic High Fidelity,
Radio, Tape and Disc equipment.

NEW

Tel.: 3558.
Branch: Kirkby Lonsdale.
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Tel.: 270.

CONEY LANE,
KEIGHLEY

Tel: 5444-8
Est. over 45 years

HINTS AND TIPS CONTINUED

Your

Your Hi-Fi Dealer

SCOTLAND

YORKSHIRE [ continued]

the British transmissions, but this is hardly
necessary. Reasonable compensation can be
effected by using slight top lift, and most
amplifiers can be set to give a reasonably flat
response.

TESTING TRANSISTORISED AMPLIFIERS

Transistors are very easily damaged, and a
fraction of a second overload can do pounds
worth of damage. ( I've proved this the
expensive way!) Temporary hook-up connections using crocodile clips should be avoided
when checking the current in the output stage,
for if the leads inadvertantly drop off (or the
meter cut-out trips) the driver transistor will
almost certainly be destroyed. A safe way to
make this measurement is to solder a resistor
whose value is 10-20 times that of the DC
resistance of the milliameter used, in series with
the collector of the " hot" output transistor and
then to connect the milliameter in parallel
with this. This will introduce a slight error
making the meter read 5-10% low but this is
of no great consequence and can be allowed
for if necessary.

HUMMING MAINS TRANSFORMERS

Certain imported equipment which is otherwise of really excellent quality suffers from
mechanically noisy mains transformers. This
seems to be due to the transformers being
designed in the first place for 60Hz mains, and
also in some cases due to the equipment being
set at 220 or 230 V instead of our 245 V. To
minimise this trouble, all the clamping screws
on the transformer should be tightened down
as hard as is possible without causing them
damage. It is also advisable to reduce the
voltage input to the equipment, and in valve
operated equipment this can be done by
incorporating aresistor in series with the mains
input. With a powerful tuner-amplifier about
25 ohms (rated at 10 W) is needed to reduce
the voltage input by approximately 10-15 V,
but it is best to check with an accurate meter
and alter the value of the resistor until the
heater voltage on the valves is correct. In the
case of transistorised equipment a series
resistor must not be used and if a reduction is
really essential an auto transformer should be
used. In all cases avoid standing the equipment
on aresonant surface as this will emphasize the
slightest vibration.

WHICH TRANSISTOR IS BLOWN ?

Whilst any transistor is likely to break down
in an amplifier due to faulty manufacture, only
certain ones in power amplifier circuits using
the standard p-n-p/n-p-n driver stage are usually
upset by external short circuits. The ones to
check first are the output transistors, then the
driver transistor that is of the same polarity as
as the output transistors (i.e. if the output
transistors are p-n-p check the p-n-p driver).
Of course, having replaced the faulty transistor
the amplifier must not be switched on until one
is certain that there are no other faulty
components, otherwise more damage is likely
to occur.

Dealer

SHEFFIELD

GLASGOW

SOUND CENTRE
101 ECCLESALL ROAD

[
continued'
Tel: 041-221 3562

M & MELECTRONICS LTD.

Tel. 23365

Sole Agents for: FISHER — TEAC —

551 SAUCHIEHALL ST.

SANSU1 — TRIO — SANYO — SCOTT

AUDIO & ELECTRONIC CONSULTANTS

— REVOX — PIONEER — RADFORD

The best in High Fidelity Equipment
Cabinet Manufacturers and Designers

— AKAI — NATIONAL.

All leading

SATISFACTION GUARANTEED - CREDIT FACILITIES

makes supplied. Terms available.
B & 0

SONY

Recording Studios

Demonstrations featuring: SCOTT, SAN SUI TUNER AMPLIFIERS, TEAC STEREO
TAPE

RECORDERS,

B &

0 STEREO

TURNTABLES, COMPARATOR.

County Recording Service
•
•
•

MASTER DISCS AND PRESSINGS

•

APRS MEMBERS

TAPE TO DISC

PROFESSIONAL SERVICE
SUPPLIERS OF CUTTING SAPPHIRES

Personal attention by Mr. R. G. BISHOP

EDINBURGH'S
SPECIALIST
Amplifiers, F.M.
Tuners, P/Ups,
Speakers, etc.
Demonstrations and
Advice gladly given.

LONDON ROAD, BINFIELD, BRACKNELL,
BERKS.

SCOTLAND

Hi- Fi Corner
1Haddington Place,
EDINBURGH
Phone: 031-556 7901
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 HiFi sound on our 22 speaker comparator
system. 14 Hi-Fi 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, Revox, 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.
• Members A.P.R.S.
31-36 Hermitage Rd. • Hitchin • Herts • Tel: Hitchin 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.
JAMES
114 EMIR
& CO. LTD.

hi-fi

435,
SAUCH1EHALL ST.,
GLASGOW, C.2.
'Phone
DOU 0988.

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
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TAPE
RECORDER
MAKES SURE YOUR HI- F1
KNOWLEDGE IS
COMPLETE
ORDER A
REGULAR COPY FROM
YOUR NEWSAGENT NOW

2/6 MONTHLY
A LINK HOUSE GROUP
PUBLICATION

tape
recorder

The greatest sound on earth...

... is out of this world

The only journal devoted exclusively to professional and
amateur tape recording. Tope Recorder authoritatively covers

******** . • . •••:•:•:

the engineering, electronics, artistry and application of the
su bject.

Regular features include:

e Detailed

for a perfect touchdown
—

technical and practical reviews of professional
and domestic tape equipment.

again and again and again

eComprehensive service data and complete circuit diagrams
of commercial recorders.

eAudio and video tape recording techniques.
e Reliable constructional articles— including

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,

which

give

frequency response.

very

low

crosstalk,

and

studio- quality audio mixers, modulation

excellent

home

and

meters, tape-

head and microphone amplifiers, microphones, matching
circuits, windshields and erasers.

Perfect tracking is maintained even at

the lowest stylus pressure due to its low mass and very high
compliance.

eUp-to-date news of the recording industry.

The mounting centres for the NM22 are standard J.I.S. and
E.I.A., enabling its use in practically any tone arm.

Typical articles published recently:

Replacement of the stylus is extremely simple and can be
carried out without removing the cartridge.

'Cross- Field Bias' ( Fritjof Brodtkorb)

The damper is made of carefully selected quality materias

Supermarionation on Videotape ( Richard Golding)

and is manufactured to proven specifications to maintain
the moving elements of the cartridge in their proper positions,

'A Budget PPM' (
John Fisher)

providing well adjusted and uniform performance.

'Twenty Years in aStudio' (A. D. Marsh)

Its precise and clear stereophonic reproduction provide a

A Low- Noise Tape Replay Amplifier ( R. Williamson)

'Measuring Wow and Flutter' ( W. H. Myall)

realism in audio and an equally outstanding result can be
obtained from mono- aural recordings.

toe
recorder

Dimensions
Specifications :—
Frequency response
Output voltage
Channel balance
Channel separation
toad impendance

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

DC resistance
Impedance
Compliance
Tracking force
Weight
Mounting

550 ohms
2000 ohms
x10-6 cm/dyne
2-3.5 gr.
7 gr.
J.I.S. and E.I.A. standard

Replacement Stylus :—
Da Luxe diamond
Popular diamond

5
II

4.5

-;—
.s

0.7mm and 0.5mm
0.7mm and 0.5mm

MIGIVOATE ACOUSTICS
184-1

Price 2/6. Published on the 14th of each month
Ensure a regular copy by placing an order with your

GREAT PORTLAND STREET, LONDON, W.I.

newsagent.

For name and address of nearest stockist teleohone 01-636 2901-4

A LINK HOUSE GROUP PUBLICATION
'IS

DAJIITIk A ys

Well into another New Year now, and everything
looks gloomy— politics, military tension, the money
market, in fact everything except the hi-fi world! Our
little world gets bigger and brighter all the time, with
new names, systems, and circuits appearing all the time.
If it's new, and it's value for money, and backed by
excellent after-sales service, then we are the first to
have it in stock. Remember, too, that we are the only company in the centre of London giving regular (free) evening demonstrations and concerts!
Why not ring or write to Roy Wiseman at our Kingsway branch for details. See and hear the finest equipment on the market, at atime that you can
relax and enjoy it.

NOW, ABOUT COST . . .

D & K BUDGET HI- F1 SPECIAL

which is usually high! Well, we think that one can cut costs by quite
a lot, and not sacrifice too much quality. We also feel that one can
achieve a remarkably pleasant and accurate sound at a starting price
of £70. We have several such systems of typical units ready- rigged for
immediate demonstration, and ranging from £70 to £ 120, purely for
the benefit of the man who wants something reasonably priced, and
uncomplicated, yet accurate. Why not call and hear aselection?

For the man that wants high quality sound at a lower cost, we make a
limited special offer.
Todays Value
Garrard SP25 Mk. II turntable .. . £ 15 9 7
Audio-Technica AT-66 cartridge ( 20-20,000 Hz) .. £6 4 8
Teak Plinth and Cover .. .. .. .. .. £ 7 0 0
Nivico AST-I03EH Stereo Amplifier (44 watts total
output!) .. .. .. .. .. .. .. £ 51 9 0
Matched pair of " Sinus" speakers, each using 3drive- units
with afrequency range of 50-18,000 Hz
..
£ 32 0 0
All plugs and cables necessary
..
£1 5 0
£113

8 3

WE ARE THE
SPECIALIST
FOR
THE FABULOUS

OUR PRICE ( COMPLETE)

"YAMAHA"
RANGE OF
SPEAKERS

89 gns.

Hire Purchase Terms: Deposit E31/9/-, and 12 payments of £ 5 15 -.
Total H.P. price, E100/91-.

AND
EQUIPMENT

YAMAHA NS 15
YAMAHA, THANKS
Are proving very successful, we're happy to say. An unusual approach
to sound- reproduction, but quite remarkably effective. We have them
operating through the Yamaha Audio Console, through Quads, Lux,
and Nivico—and the result is superb every time. From the Bookshelf
NSI5, to the huge NS20 and NS20E, these speakers are genuinely well
worth listening to. Literature is available in plenty, so if you cannot
call, why not drop us aline? We answer all mail by return of post.

ARMSTRONG
AMPLIFIER

ARMSTRONG
AM FM TUNER

OLD AND TRIED . . .
are famous names such as Quad, Leak, Armstrong, Rogers, and so on.
We have all the latest equipment from them, too, usually direct from
our very extensive stocks. Also in stock is the remarkable Yamaha
Audio Console. This comprises stereo amplifier, transcription turntable, arm, and cartridge, plus an AM/FM/MPX radio section, plus the
latest 8- track cartridge- player, and all housed in a very elegant oiled.
Walnut cabinet, with Perspex canopy. Hi-fi that even the wife will
accept!

THORENS
TD- I25

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.17. COP 4121
61 Seven Sisters Road, N.7. ARC 7901
3Wembley 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
9
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To: DAVIS & KAYS, 115 Kingsway, W.C.2.
NAME
ADDRESS
Phone
Please supply
1enclose Cash/Cheque £
N.B. If you wish to collect your equipment,
tick here EJ

I
l

1

1 Wharfedale's
3new speaker_
have
1thing
in common

'r‘ harfedale Rosedale
New 3Speaker System
The new Rosedale is a perfect combination of the electronic 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 massi\c
15" bass unit, an acoustically isolated 5" unit, and a I
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" x 131"
Power handling capacity:
25 watts r.m.s.

superlative
quality

A
A
¡JY

WHARFEDALE

RANK WHARFEDALE LTD.,
IDLE, BRADFORD, YORKS.

Wharfedale Dovedale 111
New 3Speaker System
The new Dovedale Ill 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:
24-i" x 14" x 12"
Power handling Capacity:
25 watts r.m.s.

Wharfedale Melton
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" x 1071"
Power handling capacity:
20 watts r.m.s.

APEAK SOUND

Another

Contioirseur

:1 IDS TO ECONOMICAL

The
amazing
PEAK SOUND
ES. 10-15
BAXANDALL
LOUDSPEAKER

1-ef-ten f

Ralph West says of this
speaker, HiFi News,
October:—

a/

ST

Now—for the first time a

The immediate impression
was of athoroughbred
speaker ... voices were
uncannily real ... once
again we see the possibilities of Rolls Royce
standards from comparatively cheap standards ...
when you know how.

TURNTABLE
KIT

A BRILLIANTLY ORIGINAL DESIGN BY A
WORLD-FAMOUS DESIGNER
THE PEAK SOUND ES/I0-15 is the designer-approved
kit of the sensational loudspeaker designed and described
by P. J. Baxandall in the Wireless World (
Aug. and Sept. ' 68).
The frequency response extends from 60-14,000 Hz ( 10010,000 Hz ± 3dB). Everything is supplied to specification
—the afrormosia finished teak cabinet is cut and
drilled for simple assembly; the equalising circuitry is
ready for immediate installation. The finished product is
completely professional. It will astonish and delight you
beyond words Now see what Hi-Fi News says in its detailed report in October issue.

X- over for additional bass unit-22/6.

TOTAL COST

Equaliser assembly-36/(P/P alone 1/6d)
Speaker Unit-313/Purchase Tax 8/11
(PO> 5/- with or without
eq ualiser)
18" x ir x10 - Cabinet
assembly (
complete),
£6.16.2.
(P/P 8/6)

£10.19.1
(Carr. 11/6)

Anew
Peak Sound
hi-fi power
amplifier
THE PEAK SOUND
PA/12-15 is anew power
amplifier of excellent design and performance.
Features include Class B
output of 12 watts R.M.S.
into 15 ohms; 43 dB neg.
feed
back;
frequency
response from 10 Hz to
45K Hz ± 0.5 dB; distortion at max. output less
than 0.1%; input sensitivity-400 mV; power requirement
45 V D.C. which can be obtained by the Peak Sound heavy
duty power unit, price (5/5/-. Size 5" x 3r x Ir. Selected
high gain closely matched transistors are used throughout.
Full instructions are provided. Pre- amp. available.
From your dealer or direct in case of difficulty. All items
sent post free.

PEAK SOUND

(
HARROW)
LTD.

To PEAK SOUND
Please send
for which Ienclose
NAME
ADDRESS
Block letters please

Now available to you is the world famous BD.1 TURNTABLE
in Kit Form for only £ 11 2s. 4d. including pt. The design is
simplicity itself and the Turntable can be assembled by any
person using the special spanner provided, a pair of pliers
and a screwdriver.

Built and tested

£5.19.6
(P/P 2/6)

This is a silent 2- speed Belt Drive turntable with a performance that will meet the requirements of the discerning
enthusiast.

32 ST. JUDES RD., ENGLEFIELD
GGRHEEAN
E
Ni 5
%H
6 AM, SURREY

Fullest details on request to:

A. R. SUGDEN & Co. (Engineers) Ltd.

d

Market Street, Brighouse, HD6 1DX, Yorks.
HFN 2.69
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Tel: 2142

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 thatthroughoutthe major portion
of frequency response it is in the order of 1%. Then
there's the cabinet. Solid oiled Afromosia, an inch

thick ( and half-inch lined), with the choice of Teak,
American Walnut or Rosewood veneer finish at
slight extra cost.
From £63 the B & W DM3 gives you abeautiful 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. BISHOP AUCKLAND McKenna & Brown, 134
Newgate Street. BLACKPOOL F. Benfell, 17 Cheapside. BOSTON Addys, Bargate. BRISTOL Sound Selection
361-363 Gloucester Road. BURY John Smith & Son, 184 The Rock. CAMBRIDGE University Audio, 1 & 2 Peas Hill.
CARDIFF City Radio, 8 Hill Street ( off The Hayes). CHELTENHAM University Audio, 24 VVinchcombe Street,
CHESTER Peters Electrical Ltd., Charles Street, Hoole. DARLINGTON McKenna & Brown, Bondgate. DENTON
G. A. Taylor, Crown Point. EDINBURGH Hi -Fi Corner, I Haddington Place. EXETER VVippell Bros. & Row, 164
Sidwell Street. GLASGOW Thermac, 96 Langside 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 65, Station Bridge, Harrogate. MANCHESTER Lancs. Hi -Fi, 8 Deansgate. MIDDLESBOROUGH
McKenna & Brown, 122 Linthorpe Road. 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. 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 SE/A—
£2.15.0.

price.

We will gladly send you full
specification and illustrated leaflets

Name

Littlehampton Road • Worthing • Sussex
Telephone Worthing 6830, Grams ' Monex' Worthing
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SURBITON
PARK
RADIO
.
t.
•
é• WE ARE THE

ORTOFON
Stands alone in its faithfulness of
reproduction to the original performance.
Listen to the living, true concert hall
reproduction of the SL15E Stereo
Cartridge. Engineered for the music
lover giving the important advantages
of 15 tracking angle; 25 x 10 "°
cm/dyne static compliance,
10-40,000 Hz. frequency response,
unequalled tracking at 1-2 grammes
stylus pressure, unique " ProtectoSkate" glide to protect the famous
Ortofon elliptical diamond stylus
against damage. The SL15 Series
introduces an outstanding
lightweight stereo cartridge, total mass 7g.

SPECIALISTS IN
HIGH QUALITY
SOUND
EQUIPMENT
Right, QUAD 303
POWER AMPLIFIER

£55. O. O.

40111

_
The 2 x 15K Transformer is now presented in module form for
linking lato the normal pickup wiring and is fitted with male and
female plugs. The 2 x 15K Transformer module will then enable
the SL15E stereo cartridge to match the impedance of most high
quality amplifiers. Prices: Ortofon SL15E ( 17 micron/8 micron
elliptical diamond) £27.15.10 Tax paid. Ortofon SL15 ( 15 micron
spherical diarnord)£22.10.11 Tax paid. Ortofon 2 x 15K Transformer Module £ 7.0.0.

QUAD 303

Below, QUAD 33
CONTROL UNIT

£43. O. O.

ORTOFON RS212 PROFESSIONAL PICK-UP
ARM WITH AUTOMATIC ANTISKATING—by
setting the calibrated scale to the stylus force
required the correct skating force is auto,

maticaslltyylus
obtained. The ratio between
and antiskating force can
be adjusted to suit any
„
cartridge or stylus shape.
Ortofon Hi Jack cueing
device is included. Adjustable stylus pressure 0-4.5 gramThe RS212 is only one of the'
mes. Price £ 30.17.7
wide rarge 04 Ortofon Pick-up
Tax Paid.
arms.

OUR RANGE ALSO INCLUDES
ARMSTRONG lc ROGERS qc LEAK
TRIPLETONE lc MEDLEY
SANYO
THORENS 1C DUAL 4C GARRARD
GOLDRING Ic GOODMANS
WHARFEDALE -}C MARTIN
SHURE I
C TANNOY lc RESLO
TANDBERG 4c SME
DESIGN FURNITURE
RECORD HOUSING

ORTOFON SPU SERIES STEREO CARTRIDGES
Prices from £16.7.4 Tax Paid

STOCKED et DEMONSTRATED
BY ALL LEADING HI-FI DEALERS

metrosound

48-50 SURBITON ROAD
KINGSTON UPON THAMES
SURREY TEL : 01-546-5549
OPEN ALL DAY SATURDAY

Full deta Is of Thorens, Ortofon. Sinus and Metrosound products
available from:
metrosoand (sales) ltd., audio works, 35/37. queensland road, london, n.7.
tel: 01-607 035112/3.

•

•
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BRITISH MADE

SOLID STATE AUDIO EQUIPMENT
STPTE

50 0
veme

Power Amplifiers - Pre-amplifiers - Control Units - Mixer

STE"o

. •
snicrofi

n• ••••

Mono

preamplifier control unit
£6/19/6. P.P. 3/-

SP4A.

Mono/Stereo version of MP3.
E10/19/6. P.P. 4/6

SP6-2.
As SP4A, with increased input
facilities and controls EIS/10h. P.P. 5/MP9. 4 Channel mixer with choice of 7plugin modules. 50K mag. mic., 47K mag. cart.,
crystal/ceramic cart., aux. ( flat), cape
head, Xtal mit., low Z mit.
Price with
four modules
E10/10/-. P.P. 4/6

HR
* ALL PREAMPLIFIERS ARE BUILT ON TO METAL CHASSIS, SUPPLIED COMPLETE
WITH ATTRACTIVE CONTROL PANEL AND MATCHING SILVER KNOBS-ZENER
STABLISED 12 to 60 VOLT OPERATED 10 mA max. OUTPUT 250 mV PER CHANNEL.
FULL RANGE OF CONTROLS, INPUT SELECTOR AND FILTERS

INTEGRATED MONO!
STEREO AMPLIFIER
AND PREAMPLIFIER

MR-

MP3.

16 page brochure with details of all units plus 26 system details
and prices on request. Build a system to suit your needs with
these factory built units - the best available.

GARRARD DECKS

f16.10.0

TEST GEAR-Complete

range in stock.

AFI05 ( illustrated) high sensitivity
50 Kohm/Volt, Price E8/10/-, P.P. 3/-.
Leather case for AFI05, [ 11/10/-.

Model MA66. Full range of controls input for mag. and crystal
carts., radio, mics., tape head and
aux. output for 3to 16 ohm speakers
16 transistor solid state design with
6 -- 6 watts output.
PRICE

MPAI2/3. 12 Watt amplifier for 3to 5ohm
speakers ..
E4/101-. P.P. 2/6
MPAI2/15. As above, but for 12 to 16 ohm
speakers .. (5/5/-. P.P. 2/6
MPAI2 • 12.
Two-channel
version
of
MPAI 2/15
f9/19/6. P.P. 4/M PAU. 25/30 Watt amplifier for 74 to 16
ohm speakers ..
f7/10/-. P.P. 3/6
P524/40. Mains unit for Ior 2 MPAI2/3 or
MPAI2/15 or 1 MPA
12
12 ..
0/12/6. P.P. 3/MU24/40. Chore smoothed version of
PS24/40 £4/1010, P.P. 3/6
M U60. For 1or 2MPA25, £4/17/6. P.P. 4/6.

200H. Pocket sized 20 Kohm/Volt.
Price E3/17/6, P.P. 2/6.
Leather carry case for 2001-1, IS/-.

P.P. 5/-

MA7. Mono version of MA66-7 watts output.
PRICE £8.10.0 P.P. 3/E s. d.
* Can be operated battery or optional mains units PS20 for MA7 or
Latest catalogue gives details of above
2025 Mono/Stereo ..
9 9
MA66. 61/6, P.P. 3/-.
plus complete range of other test
3000
LM
with
9TAHC
10
19
Detailed brochures on request.
equipment.
SP25 Mk 11 .. ..
12 10
25 0
With
a Martin
Recordakit. LAB80 Mk 11 .. • •
BUILD A QUALITY
14 10
*TWO-TRACK.
Deck £12/19/6. AT60 Mk 11 .. • .
TAPE RECORDER
3500
Mono/Stereo
•
.
12 19
QUALITY DYNAMIC
Amplifier, £17/19/6. Cabinet and
28 10
speaker, £9. Complete kits with 401 ..• •
HEADSETS
DYNAMIC
AP75•
•
21
10
microphone
7 in. 1,200 ft. tape,
MICROPHONES
8 8 ohms.
Recommended
SL55
12 10
spare spool.
types:
..
16 10
Today's
P.P. SL65
DH 02S, £3/916. P.P. 2/6.
Complete range in stock at
..
32 10
Value £ 55.
22/6 SL75
SE2I (
with tweeter), 03/19/6.
fantastic
value
prices.
See
41 10
*FOUR-TRACK. Deck £15/19/6. SL95 . ..
P.P.
2/6.
catalogue for details and save
12 12
Amplifer, E18/19/6. Cabinet and A70MkIl
SE28, f9/19/6. P.P. 3/-.
money.
Complete
range
of
Plinths,
Covers
speaker, f9. Complete kits with
Junction boxes ( optional), 27/6.
microphone. 7 in. 1,200 ft. tape, and Cartridges. Send for illustrated
spare spool.
, P.P. brochure 16/17.
Today's Value £60. 39 g1„.„17• 22/6
OFFICIAL HI -FI AGENTS for
Ask for Brochure 6.
ARMSTRONG
QUAD
PHILIPS
87/105 Mc/s Transistor Superhet.
BRENELL
EAGLE
GOLDRING
VHF FM TUNER
Geared tuning. Terrific quality and
DECCA
W.B.
SUGDEN
sensitivity. For valve or transistor
GOODMANS
WHARFEDALE
MAGNAVOX
amplifiers. 4x 34 x24 in. Complete
LEAK
CELESTION
KLINGER
ROGERS
with dial plate. ( Matching all over
GARRARD
SHURE
solid state designs). 5Mallard TranTRUVOX
THORENS
TELETON
sistor, Plus 4 Diodes. ( Cabinet
Assembly 20/- extra.)
Complete range always in stock. Call in-ask for stock lists.
TOTAL COST
New illustrated HiFi stock list no.16/17 on request.
TO BUILD
Ask for Brochure 3.
P.P. 2/6
GOLDRING DECKS
Stereo Decoder Kit for above £S.I9.6. P.P. 3/GL68 with G65 arm, UV-I-.
ELECTRONIC
GL75 with G75 arm, f35/10/-.
Complete Goldring range in stock
ORGANS
-ask for lists.
AND COMCATALOGUE - 320 PAGES

36 gns•

THORENS

Latest edition contains 320 pages of electronic Complete range in stock.
components, over every type, test gear, semiCARTRIDGES
conductors, including IC's hi-fi equipment,
tape, etc.
Fully detailed and illustrated. Always available from stock: Goldring, Sugden, Shure, Ortophon,
Price 7/6, p.p. 1/6. Complete with I0/- value Decca, Eagle, Acos. Sonatone etc.
discount vouchers.
New edition with new low prices.
Acclaimed as a Reference Book and Catalogue in use throughout
the U.K. and the world.

OFFICIAL STOCKISTS FOR EAGLE,
NOMBREX, TMK, TECH, SEW, TTC BRANDS
Includes equipment, test gear, cables, microphones, modules, headsets,
plugs and sockets, tape accessories. Also BASF, International, Philips,
Brand 5 tapes and 3m. Details in latest catalogue. See above.

HIGH FIDELITY
EQUIPMENT
Complete range always in stock.
Ask for latest lists nt special prices.
Also extra discounts on purchases
above £30. H.P. available over £40.
Ask for quote.
Demonstration Room at ' 309'
always open.

PONENTS

Designs
available
for single and two.
manual organs.
Portables and Consol designs fully
transistorised.
Detailed Lists available on request. All kits are available in
sections and all parts available separately. Total cost to build from
99 gns for portable to under £300 for two- manual with diode
gating circuits, suscrew, pedals etc.
Call into Organ Dept. or write for details.
Organ components aspeciality for valve or transistorised designs.

LATEST CATALOGUE HAS EVEN MORE STOCK LINES WITH AROUND 100 PRICE REDUCTIONS.
COMPREHENSIVE RANGE OF HIGH FIDELITY EQUIPMENT ALWAYS IN STOCK AT SPECIAL PRICES PLUS EXTRA DISCOUNTS. SEND FOR FREE LISTS

HENRY'S RADIO LID

303 EDGWARE ROAD, LONDON, W.2 01 723 1008/9

(ALL MAIL ORDERS AND POST TO ' 303')

Shop Hours: Mon.- Sat. 9 a.m. to 6 p.m. Thurs. 1 p.m.

309 EDGWARE ROAD, LONDON W.2 01-723 6963

225

Components of all types, plus electronic
organ components
Hi Fi Room, Test gear and equipment
Open all day Saturday

Leave it to those
button-pushing Americans
to perfect an
FM-stereo tuner/amplifier
like this one.

It may take abit of getting used to— a
tuner/amplifier without abig, long dial or a
single, fat tuning knob.
But once you use the Fisher 160-T, you'll
find its Tune-O-MaticTm pushbutton memory
tuning one of the most convenient features ever
built into an FM- stereo tuner/amplifier.
Very simply, the five slots you see at the
right of the 160-T are actually miniature FM
dials. Below each is acorresponding pushbutton.
In seconds, each of the five dials can be
pre-set to receive adifferent station. And by
pushing the corresponding button, you can
electronically tune to station in an instant.
The Fisher 160-T has enough power to

drive most medium efficiency speaker systems
—15 clean watts per channel, RMS.
It includes extras, like Fisher Stereo Beacon
for automatic mono-stereo switching. Baxandall
feedback tone controls that let you vary the
upper highs and the lower lows without affecting the
midrange. And Transist-O-Gard overload protection
circuitry to prevent short circuiting from overload.
And, thanks in part to new IC's ( 3IC's
perform the same function as 9transistors and
6diodes), the Fisher 160-T costs less than
you've ever seen aFisher tuner/amplifier cost.
Only 129 Guineas.

The new Fisher160-T

FREE! 14/- VALUE! 80 PAGES! Fill out
and mail this coupon for your complimentary copy of The New Fisher Handbook,
available to readers of this magazine without charge or obligation. Whether or not
you know a great deal about high fidelity
and stereo, you will find this comprehensive 80-page reference guide and idea book
a valuable aid in making a decision to buy
—the first thing you need before investing
in expensive equipment! Detailed information on all Fisher components is included.
Fisher Radio International, Inc. Dept. HFN
c Getz Bros. & Co.. Inc.
2 Harewood Place, London, W. 1

Name
Address

All Fisher components carry a3-year guarantee on valves, transistors and parts.

ELECTRO
EVERYTHING BRAND NEW AND TO SPECIFICATION •
NO SURPLUS
PROMPT DEPENDABLE SERVICE • LARGE STOCKS • CATALOGUE AVAILABLE
*

*

Unbeatable value in SEMI- CONDUCTORS
30 watt BAILEY AMPLIFIER
MJ48I
40361 12/6; 40362 16/9; BC125 12/-;
m .149 0- matched pair output £2/19/-.
BC125 12/-; BC107 2/9; BC109 2/9.
40361
Main amp. PC board 12/6 each but FREE
40362 )-matched pair driver £ 111013.
with each complete transistor set.
Total for one channel £7181- list; with 10% discount only £611313.
Total for two channels £ 14/161-; with 15% discount only £ 12/11/8.
Complete power supply kit el,'5,'-.
Circuit reprints 1/- each.
G.E. 2N2926 PLASTIC range. PRICES REDUCED!
Red spot = 55 to 110 2/3.
Yellow spot = 150 to 300 1/9.
Orange spot = 90 to 180 2 3.
Green spot = 233 to 470 2/3.
TEXAS SILECT range. PRICES REDUCED
30V 600mA npn
Small signal pnp
2N3704---90 to 330 3/9. 2N4053 low noise 4/9.
2N3705g = 45 to 165 3/5. 2N4026g = 180 to 660 4/3.
25V 200ma pnp
2N3702g = 60 to 3000 3/6. BC107 series
2N3703g= 30 to 150 3/3.
300mW 300MHz fT, T018
Small signal npn
BC107 45Vg = 125 to 500 2/9.
2N3707 low noise 4/-.
BC108 20V3= 125 to 900 2/6.
2N3711g = 180 to 660 3/11. BC109 20Va - 125 to 900 2/9.

Absolutely
brand new

BC167 series
180mW 300NHz fT. T092
BC167 45Vg = 125 to 500 2/3.
BC168 20Vg= 125 to 900 2/-.
BC169 2ovg= 240 to 900 2/3.
BC109 and BC169 are low
noise.
BC167 BC168 and BC169 are
plastic.

*

FETS. PRICES REDUCED!
A brand new FET. 2N5163 1•8mA/V min., 5/- only. MPF105 25V max., gm = 2 to
6mA/V low noise 7/6. 2N3819 25V max. gm 2to 6mA/V, low noise 9/-.

*

MINI TRANSISTORS. PRICES REDUCED!
2N4285 pnp hFE 35 to 150 at 10mA fT 7MHz min. Veb 35V max.
2N4286 npn 30V hFE over 100 at 101/A fT 280MHz typ.
2N4289 pnp 60V hFE over 100 at 1001/A to 1mA fT 170MHz typ.
2N4291 pnp 40V hFE over 100 at 100mA
2N3794 npn 40V hFE over 100 at 100mA complementary driver/output.
2N4292 npn 30V UHF N.F. 6dB max at 100MHz fT 570MHz typ.
135041 Power 14.3W at 100°C base temp. 35V, hFE over 100 at 0.5A.
Insulated T066
size mounting surface.
Prices: 2N4285 to 2N4292, 2N3794 2/11; B5041 13/6.
1000 .olt 1.5A GENER..XL PURPOSE RECTIFIER
type 1N5054 3/6 only.
100V 0-75A miniature rectifier type TS1
1/9.
400V type TS4 2/3.

*

NEW TRAN SISTOR BARGAINS
All power types supplied with free insulating sets
2N1613
6/6
2N696
5/6
2N4060
2N1711
7/4
2N697
6/40250
2N2147
16/9
2N706
3/5
40406
2N2369A
6/9
2N1132 13/40408
2N2646
9/6
2N1302 4/AC126
2N2924
5/2N1303 4/AC128
2N2925
5/9
2N1304 4/AC176
2N3053
5/6
2N1305 4/ACY17
2N3054
15/6
2N1306 6/9
AD161
2N3055
16/6
2N1307 6/9
AD162
2N3391A
5/6
2N1308 8/9
AF114
2N1309 8/9
2N3706
3/3
AF124

Peak Sound PA.12-15 Amplifier
This remarkable new power amplifier module
delivers 11.5 watts R.M.S. into 15 ohms and
has amaximum distortion level of only 01 %.
In Kit Form as advertised £3/19/6, plus 12/for heat sink assembly and matrix board.
PS-45 Power Supply Unit kit £4/19/-. Preamp kit £1/7/-, plus 6/3 for mono controls,
or £1/9/- for stereo. Active Tone-filter kit
only 19/6 plus mono controls 5/- or stereo
16/-. Discounts not available on basic kits
only.

ZENER DIODES
3V to 27V 5 ';;; 400mW all preferred voltages. 4/6 each.

4/3
15/16/3
14/6
6/6
6/11/8/7/7/7/7/6

BC147
BC148
BC149
BD123
BF194
BFX29
BFX84
BFX85
BFX88
BFY51
BSX20
NKT403

4/3
3/6
4/3
24/3
7/12/3
7/5
8/3
7/9
4/4/6
14/10

DISCOUNTS
10% on orders for components for 0/-/- or
more. 15% on orders for components for
£10 or more.
POSTAGE and packing up to order for £ 1,
add 1/-. FREE on orders for £ 1or over.
Overseas orders welcome-Carriage charged
at cost.
CATALOGUE
Send 1/6 for our comprehensive 1969
Catalogue.
Invaluable to every serious
experimenter, designer and constructor.

ELECTROVALUE

*

RESISTORS

METAL OXIDE type TR5. 0.5 watt 2%
tolerance. Very low noise, low temperature
coefficient, low drift. A PROFESSIONAL
resistor.
All E24 preferred values 10 û to 1M a.
Price: 1 to 11. 10d.; 12 to 24, 9d.; 25 up, 8d.
CARBON FILM high stab low noise.
IW 10% 1 û to 3.3 0.
¡W 5% 3.90 to 1M, 1/10 doz., 14/6 100.
1W 10% 4.7 SI to 10M SI, 1/9 doz., 13/6100.
1W 5% 4.7 0 to 10M 0, 2/2 doz., 17/- 100.
1W 10% 4.7 û to 10M a, 3/3 doz., 25/10 100.
1/6 less per 100 if ordered in complete 100's of
one ohmic value. Please state resistance values
required.
CARBON SKELETON pre-sets: 100 CI, 250 û,
50012, lk s), 2k n, 2•5k SI, 5k 0, 10k n, 50k a,
25k 0, 50k a, 100k a, 200k a, 250k 0, 500k 0,
1M a, 2M a, 2.5M a, 5M a, 10M a. Vertical
or horizontal mounting. Small high quality,
1/- each; Sub-min type Ild. each.
*

ELECTROLYTICS

SUB- MIN., C426 range (µF/V): 0.64/64; 1/40;
1.6/25; 2.5/16; 2.5/64; 4/10; 4/40; 5/64; 64/6.4;
6.4/25;8/4; 10/15; 10/16; 10/64; 115/25; 16/10;
16/40; 20/16; 20/64; 25/6.4; 25/25; 32/4; 32/10;
32/40; 32/64; 40/2.5; 40/16; 50/6.4; 50/25;
50/40; 64/10; 80/2.5; 80/16; 80/25; 100/6.4;
125/4;
125/10;
125/16;
160/15;
200/6.4;
200/10; 250/4; 320/15; 320/6.4; 400/4; 500/2.5;
**Price reduction 1/3 each.
MINIATURE ( uF/V): 5/10; 10/10; 25/10;
50/10, 9d. each; 25/25; 50/25; 100/10; 200/10;
1/- each; 50/50; 100/25, 1/6 each; 100/50;
250/25, 2/- each.
LARGE (uF/V): 1000/50 7/-; 2000/50 9/3;
5000/50 17/6; 5000/25 10/3; 2500/64 15/-.
Vertical clips for above types 9d. each.
*

CAPACITORS

Ceramic disc: 20% 500V: 1000pF, 2000pF,
5000pF; 50V: 0.01e, 0.02µF, 0.03e, 0.05µF.
Mylar film: 10% 100V: 1000pF, 2000pF,
0.01 F, 0-02µF, 0.05µF.
Polystyrene 5% 160V: 22pF and preferred
values to 820pF. ALL at 5d. each.
Polyester 250V 20%; 0.01, 0.015, 0.022, 0.033,
0.047, 0.068µF, 7d. each; 0.1e, 8d.
Polyester 250V 10%; 0.15, 0.22, 9d.; 0.33, 1/2;
0.47, 1/6; le, 2/3; 2.2µF, 4/-.
*

POTENTIOMETERS

Short spindle 100 0 to tow û lin., 5K û to
5M SI log, std. values only 2/- each. Long
spindle 4-7K, 10K, 22K, 47K, 100K, 220K û
lin, or log.-ONLY 2/6 each. Long spindle
dual stereo: 10K, 22K, 47K, 100K, 220K û lin.
or log., 10K log/anti-log-ONLY 8/6 each.

DEPT. HFN.2, 32a ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY.
Telephone: Egham 5533 ( STD 0784-3)
227
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CREDIT FACILITIES AVAILABLE
TELE MAINS RADIO
T2500H Stereo with FM Preselection ...
TISOOH Stereo
...
TI900H Stereo
TUNER-AMPLIFIER
T9000 De Luxe tuner-amplifier 2 x90 watts
T2500F Stereo-AM/FM with FM Preselection
T2400 VHF Stereo FM (30 W)
...
Ti 500F Stereo AM/FM (2 x6 W) ...
F2I0 Stereo Amplifier (2x 10 W) ...
F2I I Stereo VHF Tuner ( with S preselections) ...
Stereo Decoders extra for above units ...
PLAYING DESKS
PE202 on base with perspex cover less
cartridge ( wired)...
PE202 Turntable only
PRESSURE CHAMBER SPEAKERS
(All Speakers 4-5 Ohm)
HT7 . .
gns.
HTIO
HT I4 .
134 gns.
HTI 7 ..
HTI8 ... 36 gns.
HT19
HT20 ... 28 gns.
HT2 I

...

97 gns.
69 gns.
63;gns.
AM-FM
89 gns.
79 gns.
61 gns.
33 gns.
31 gns.
7gns.

59 gns.
49 gns.

19 gns.
131- gns.
7gns.
9gns

PICKUPS & ACCESSORIES

"'S

Model " 1000" Autochange with stereo cartridge.
#Approx. £ 12 12. 0. Our price, 61 gus.
Model " 1000" as above with base and cover.
Approx. £18 11. 0. Our price, 11f gus.
SP2S Mk II (List £15 6. 4.) Our price £ 12 19. 6.
SP25 Mk II with teak base and smoke perspex cover
(List £21 12. 4). Our price 18 gus.
SP25 Mk II as above and Sonotone 9TAHC Cartridge
(List £24 13. 0). Our price 20f gus.
A70 Mk II (List approx. £23). Our price 13f gus.
Base and Cover for SP25. AT60 etc., £5 19. 6.

FOR PERSONAL SHOPPERS

AMPLIFIERS
Goodmans Maxamp. Stereo ..• •• •
Leak 'Stereo 30' in teak case ..• •..
Leak 'Stereo 30' Transistor Amp. • ••
Leak 'Stereo 30' Twin Amplifier
Leak 'Stereo 60' Twin Amplifier :::
Leak 'Stereo° 70' Chassis model ••.
Leak 'Stereo 70' in teak case ...
Leak ' TL12 Plus' Power Amplifier ••.
Leak ' TL25 Plus' Power Amplifier •.•
Leak ' TL50 Plus' Power Amplifier •.•
Leak Varislope Mono p. amp. ... •••
Leak Varislope III Stereo p. amp. ...
Quad '33' Stereo C/U
...
Quad '303' Stereo Main Amplifier ...
Rogers Cadet III Stereo amp. p. amp.
Rogers Cadet III Integrated Stereo
Amplifier
Rogers Ravensbourne chassis model ...
Rogers Ravensbourne in teak case ...

£ s. d.
54 0 0
58 0 0
52 0 0
4
39
5
63
69
22
29
39
17
27
43
55
33

1
10
0
0
10
0
0
0
10
10
0
0
15

0
0
0

0
0
0
0
0
0
0
0

37 10 0
59 10 0
64 0 0

LTD.

DEVELOPMENT

189 EDGWARE ROAD, LONDON W.2
Tel. 01-723 4455. Hours: 9.15-6 p.m. Mon.-Sat. Thurs. 9.15-1 p.m.
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$

IkAaààà
V-15 STANDARD
SERIES

-401LA A,
A

V-15 DUSTAMATIC
SERIES

PICKERING

36
10
66

0
0

22
27 3
6 3
1
16 11
9
14 4 I
1
12
7 1
4 14
2
1
2
15
7 2
9 10
4
21
9 9
1 6
2
45
0 16

10 0
8 7
11
5
12 7
28 2
32 11
2 2
22 19
3 0

4
6
9
8
4
0
0
I
2

SPEAKERS
Celestion Ditton 15
Goodmans ' Mezzo' II System
Goodmans 'Marimba' System
Goodmans ' Mambo' system
Leak 'Mini Sandwich' System
Leak 'Sandwich' System
Richard Allen Module ...
Wharfedale ' Denton' System
Wharfedale ' Aynton' System

CARRIAGE AND PACKING EXTRA ON ALL MAIL ORDERS

TELERADIO

£ s. d.
7 13 4
12 16 5

Goldring G65 Arm only ...
Goldring 75 Arm only ...
Goldring P77 Arm only ...
Orbit Magnetic Cartridges ...
Ortofon SL15 Stereo Cartridge ...
Ortofon SLISE Stereo Cartridge
Shure M5D Stereo Cartridge ...
Shure M44-5 Stereo Cartridge •.•
Shure M44-7 Stereo Cartridge ••.
Shure M756 Stereo Cartridge ..•
Shure M75E Stereo Cartridge ..•
Shure M75G
Shure M80E (Lab 80) ...
Shure V1.5
Shure Stylus N3D
Shure Stylus N5D
Shure Stylus N44-5
Shure Stylus N44-E
Shure Stylus N55-E
S.M.E. 3009 Arm less Shell
S.M.E. 3012 Arm less Shell
,S.M.E. Lightweight Shell
Thorens TPI4 Arm and Shell
'Thorens TP50 Shell

•••
•••
•••
•••
•••
•••
•••
•••
.••

£
30
30
23
22
29
43
9
16
20

s. d.
12 4
18 o
11
3
15 o
10 o
13
5 3
12 o

PECIAL!!!
FISHER " 400"
TUNER- AMPLIFIER 65w WITH DECODER IN TEAK
CASE. List 120 gns. OUR PRICE 109 gus.

XV -15 DCF SERIES

MICRO MAGNETICTm "ENGINEERED
APPLICATION" CARTRIDGES
• The Pickering V-15 is designed for record changers with
automatic turntables, or those with professional type manual
turntables. This cartridge is designed with maximum applicationperformance allied to low cost.

THE WORLD'S LARGEST,

• The Pickering V-153 series combines extremely light weight,
only 5 grams, with a 15° tracking angle. This gives an amazingly
flat response, from the deepest lows to the sweetest highs
giving the range unparalleled versatilty.

MOST EXPERIENCED
MANUFACTURER OF

• The Pickering XV -15 series each has its own Dynamic
Coupling Factor, an index of maximum stylus performance when
a cartridge is related to a particular type of playback
equipment. This resultant number is derived from a Dimensional
Analysis of all the parameters involved.

MAGNETIC PICKUPS

FOR THOSE WHO CAN HEAR THE DIFFERENCE

ci urionn ltd

Sole U.K. Representatives

2 N

23-31 King Street,
London, W.3.
• Telephone: 01-992 5388

EXCLUSIVE T.R.C. OFFERS!
Only at the Tape Recorder Centre
can you buy the fabulous AKAI 1710W
and take your pick of two fantastic
Money Saving offers!

AKM

STEREO
1710W
TAPE
RECORDER

Features 3 speeds 4, 3; and 7¡ ips. 4 track stereo/
monaural recording and playback facilities. Two VU
meters. Stereo headphone jack socket. Tone and
Volume controls. Built in speakers etc. Complete in
oil finish wooden cabinet. £109.

* * * * * * * * * *
FREE! £ 19.IO.O

* * *

worth of goods with every
AKAI 1710W purchased
EXCLUSIVE FO T.R.C.—FREE PAIR OF AKAI ASE9
Hi -Fi Stereo Headphones fitted separate tone controls
on each earpiece and complete with lead and stereo
jack plug ready to plug-in for superb stereo listening.
(Retail price £ 6
10s. ad.). ALSO
FREE PAIR OF
A.K.G. D9D-HL
HIGH QUALITY
DYNAMIC
MICROPHONES
For hand or table
use.
Frequency
response
5015,000 Hz. Complete with elegant
anodised
aluminium
deA.K.G.
tachable
stands
D9D-HL
in
presentation
boxes.
(Retail price E6/5/- each) PAIR OF JACK PLUGS
(Retail Value 5/- each.).

* * * * * * * * * * * * *
EXCLUSIVE TO T.R.C.—
PAIR OF D.N.H. HIGH FIDELITY SPEAKER ENCLOSURES BY Norway's Largest Speaker Manufacturers.
List Price £ 33 12s. ad.
FOR
IGNS.
WITH EVERY PURCHASE OF THE AKAI 1710W.—
YOU SAVE 22 GNS!!

°Nay I

These speakers will really show the true potential of
the 1710W—come and hear the difference. Matched
in appearance and performance.
Each fitted high
quality twin cone In in. speaker 10 watts handling
capacity. Nor mini speakers—size II" x 7"x 15}" high.
Teak finished on all sides with cloth fronts for vertical
or horizontal use.

V

T2

-e--TAPE

THE LARGEST SHOWROOMS IN GREAT BRITAIN
DEVOTED EXCLUSIVELY TO TAPE RECORDERS &
TAPE RECORDING EQUIPMENT

SAVE ON A.K.G.!

MAIL ORDER DEPT!
FOR

AKG DYNAMIC
STEREO
HEADPHONES
MODEL KSO

EXPRESS SERVICE SEND
ORDERS TO

YOUR

THE TAPE RECORDER CENTRE, LIMITED
MAIL ORDER DEPT. HF,FE
MAGNATAPE HOUSE,
191 193, PLASHET ROAD, UPTON PARK
LONDON, E.I3

Enjoy the thrill of stereo 1
with these superb headphones.
Elegant
ard
lightweight with crystal
clear
reproduction.
Frequency
response
20-20,000 Hz.
Available
in
either
75 ohm
or
400 ohm
impedance.
Brand New. List Price
£13.5.0.
OUR
RPICE
£5.19.6.
P. & P. 7/6.
(Ear muffs optional extra
9 - pair post free with
headphones.)

GIRO ACCOUNT NO. 58-271-0006

SAVE ON STELLA!

UP TO 25% OFF
AKG DYNAMIC STEREO
MICROPHONE
MODEL D66
Ideal
for
amateur
stereo
recording.
Unique
con- s
struction, can be used as it
single stereo or mona mike

STELLA CASSETTE RECORDER MODEL ST.9112
11111

Ih.

eee....salu.
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complete cardioid systems
complete with two attractive
tripod stands and leads fitted
with DIN plugs.
Ideal for
use with a large rarge of
stereo recorders. Brand new.
List price £ 12.15.0. OUR
PRICE £. 19.6. P.& P. I0/-

29 ,

AC DC MAINS AND BATTERY PORTABLE
LIST PRICE

OUR

£42 8.8

PRICE

Feaures include Automatic record level volume control. Separate tone and volume controls with large
upward facing loudspeaker giving high quality reproduction. Outlet socket for extension loudspeaker ard
connection to Hi-fi amplifier. Idea for home or outdoor use. Operates from AC 200.140v. or six Ul I
batteries. Complete with dynam-c microphone, remote control switch, demonstration cassette, cassette
holder rack, recording lead, instruction book and
makers guarantee.

RECORDER CENTRE

82 HIGH HOLBORN, LONDON, W.C.1. TELEPHONE: CHAncery 7401/8354
82 HIGH

HOLBORN, W.C.I

228 BISHOPSGATE, E.C.2.

Tel. 01-242 7401

Tel. 01-247 2609

242 4 PENTONVILLE RD., N.1. Tel. 01-837 8200
360 KILBURN

HIGH

RD., N.W.6.
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Tel,

01-426 1656

36,LEWISHAM HIGH ST., S E.13. Tel. 01-852 2399
87 /100 ILFORD LANE, ILFORD. Tel, 01-478 2291

CHAPNIAN

IC H

transistorised stereo
tuners

Z. 11—ra win

This month we give details of
the Chilton Stereo Portable
Recorder, which can be the
basis of a Hi -Fi set-up.

NOW MADE BY RESLOSOUND

* Provision for microphone,
output magnetic cartridge.

monmeataterniumminormor
imam
usimaauffe
oramaniummeinissaurampamousmot

radio and

low

* As an amplifier only with Baxandall Bass and
Treble controls.
* 10 watts R.M.S. per channel and fully protected by stabilised supply.

11101
1110

* 4 Loudspeakers in rattle free cabinet (2each
side).

MODEL 2005

FULLY TRANSISTORISED AM/FM RADIO TUNER WITH IMPROVED
PERFORMANCE
Two short, medium and long wavebands and FM. Stereo reception ( decoder)
optional extra.
4111 Meter for visual tuning.
AFC switching for local statio n an d di stant rece pti
on .
Universal AC mains input: 100-125 V an d 200-250 V SO-60 c/
s.
Built to agood medium tropical specification for reliable operation in most
parts of the World.
Without decoder £
581101P.T. E14/5/2
With decoder E67/--/P.T. E1616/7

e
e
•
•

* Solenoid controlled mechanism.
* Quiet running deck, very cool even with prolonged use.
* Fully transistorised
boards.

All the Hi- Fidelity tuners in the Chapman range can
be ordered without Stereo Decoder, with a consequent reduction in price.
All Models are also
available in chassis form, with Matt Black metal
covers, for fitting into owner's cabinets.

on

10

printed

circuit

* 3 head system and three speeds-19, 9.5,
4.75 cm/s.
We respectfully suggest you have ademonstration, as volume and quality of reproduction are
both impressive.

RESLOSOUND
microphones

Finish: Charcoal grey with stainless steel rim.
Weight: 38 lbs.
Recommended price: 141 Gns. incl. P.T.
Chassis version from 124 Gns. incl. P.T.

PRECISION ENGINEERED
GIVE THE SENSITIVE
ACOUSTICAL PERFORMANCE

Magnetic Tapes Ltd., Chilton Works,

REQUIRED TODAY

Garden Road, Richmond, Surrey
Telephone: 01-876 7957

UD1
An improved uni -directional high output hand, or stand,
dynamic microphone ( super cardioid) incorporating an
internal anti- pop filter. Supplied in black presentation
case, and with 18' of directly connected screened cable.
Frequency response: — 10 dB at 100 c/s and — 4 dB at
IS Kc/s ref. IKc/s. Well maintained over the range
100 c/s to 16 Kc/s. Sensitivity: ( hi- Z) 58 dB below IV/
dyne/cm 2.

UDI/L ( 50 or 600 ohms) ..

E19/10/-

UDI/M ( 200-300 ohms) ..

..

E19/5/-

UDI/H ( High Impedance only)

..

E19/10/-

In addition to their World famous series of bi-directional and cardioid Ribbon
Microphones Reslo manufacture acomplete range of public address amplifiers and
loudspeakers— line source and reflex horns.
Write or telephone for full particulars.

RESLOSOUND LIMITED
Spring Gdns., London Rd., Romford, Essex
Tel.: Romford 61926 ( 3 lines). Telex 25356
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SENSATIONAL STEREO OFFERS!
THRILL TO THE SUPER
SOUND OF STEREO AND
SAVE POUNDS!

TELETON
203E TRANSISTOR

NUSOUND
STEREO
SYSTEM " 64"
TELETON 203E TRANSISTOR STEREO
AMPLIFIER
The latest model from the fabulous Teleton
range of Hi Fi Stereo equipment. Incorporates
16 silicon
transistors
producing
superb
quality HFi reproduction. Output 6 watts
per channel continuous at less than 2 per cent
harmonic distortion. Frequency response
IdB 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 .j
: 10 dB.
Stereo/mono slide switch. Stereo Headphone
socket. Housed in attractive oiled walnut
cabinet with brushed aluminium front panel.
Recommended Retail Price £28 7 6.
GARRARD SP25
Mk. II transcription
type 4 speed single record player with cueing
device and heavy turntable.
Recommended Retail Price EIS 6 4.
STEREO MAGNETIC CARTRIDGE. Of
superlative performance fitted diamond stylus.
Frequency response 20-20,000 Hz.
Compliance 6 10 -6 cm/dyne. Tracking weight
2-34 grammes.
Retail value £10 19 6.
TEAK PLINTH BY DYNATRON
Beautifully finished, complete with
quality transparent perspex cover.
Retail value £1 18 6.

high

PAIR OF QUALITY SPEAKERS BY
D.N.H.—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 I
5+" high. Teak finished on all
sides with cloth fronts for vertical or horizontal use.
Retail value £16 16 0 each. (
03 12 0 pair.)
USOUND STEREO SYSTEM " 64"
is supplied complete with all leads and
plugs and represents a total retail value
of almost £ 100 if all items were purchased
separately.
GNS. COMPLETE
Carr. & Ins. 30/—

64

I

f

BRITAIN'S LARGEST SPECIALISTS

STEREO

AMPLIFIER

NUSOUND STEREO

MAIL ORDER
DEPARTMENT

SYSTEM " 72"

Comprises the TELETON 203E Stereo
Amplifier, Garrard SP25 Mk. 11 turntable
fitted Stereo magnetic cartridge with teak
plinth and cover as described in System
"64" and two DECCA DERAM SPEAKERS.
These well
known
loudspeakers are
finished in teak with attractive styling.
Each fitted 13"x 8" elliptical bass speaker
and 3- treble speaker. Frequency response,
50 15,000 Hz. Size 25" high x I3f" wide x
8" deep.
NUSOUND
70
Carr. &
PRICE
1
GNS.
Ins. 40:—

For Express Service send your orders to

NUSOUND MAIL ORDER
Dept. HF/FE
Magnatape House,

191/193 Plashet Road,

Upton Park, London, E.I3
GIRO ACCOUNT NO: 58-271 0006

SAVE ON SANYO!

NUSOUND STEREO

SYSTEM " 68"

This is the same as System " 64" but
includes the GARRARD A70 Mk. 11 and
base in place of the SP25 Mk II. The
GARRARD A70 is a4 speed transcription
turntable with autochange facilities, large
diameter heavy turntable, weight- counterbalanced pickup arm with bias compensator
and integral calibrated stylus force adjustment. Complete with stereo magnetic
cartridge and Deluxe Teak finish plinth
with hinged perspex cover.
NUSOUND
Carr. &
PRICE
UP GNS.
Ins. 30/—

Model MR-929
All Transistor
Stereo'Mono Tape
Recorder
List price £ 5 10 0
OUR PRICE

NUSOUND STEREO

•

SYSTEM " 76"

This is the same as system " 72" but
includes the Garrard A70 in place of
Garrard SP25.
NUSOUND
PRICE

1.1 GNS.

• 82 HIGH HOLBORN W.C.I.
e 228 B1SHOPSGATE, E.C.2.

• 242/4,PENTONVILLE RD., N.I.
231

e

Carr. &
Ins. 40/—

Tel.: 01-242 7401

Tel.: 01-247 2609
(Opp. Liverpool St. Stn.—Closed Sat. Open Sun. ( 10-2)
Tel.: 01-837 8200

79 GNS,.

Carr. and Ins. 25/-

A new tape recorder that offers unlimited versatility:
Full frequency 4- track stereo and mono recording and
playback.
Frequency response 20-19,000 Hz at
7# i.p.s.
Superb Sound with Scund system.
Rich
undistorted sound from twin detachable speakers.
Takes 7" reels.
7# i.p.s. and 31 i.p.s.
2 VU
meters.
Separate tone and volume controls for each
channel.
Complete with two high quality dynamic
microphones, reel of tape, empty spool, two recording
leads, splicing tape and two reel caps.

•
•
e

•
•
•
•

e

e
•

360 KILBURN HIGH RD., N.W.6 Tel.:01-6241656
87/100 ILFORD LANE, ILFORD
Tel.:01-4782291
(Pioneer Market— Iminute from Ilford Broadway)
36 LEWISHAM HIGH ST., S.E.13 Tel.:01-8522399

H.P. TERMS AVAILABLE

GRAVESEND

HI-FI CENTRE

FERGUSON

T2400 ..
T2500
Hl 10 SPEAKERS ..

86 gns.
96 gns.
19 gns.

Complete range of Unit Audio in stock

FERROGRAPH
7 MONO

ARMSTRONG
AMPLIFIERS from
TUNERS AM-FM
TUNER/AMPS ..

£45 10 o
£44 3 6
£87 6 9

B & 0
BEOGRAM 1000 ..
BEOGRAM 1500 ..
BEOMASTER 1000
900K Mk 2
BEOVOX 2400 ..
BEOLAB 5000 ..
BEOLAB TUNER

.. £40 15
.. £82 15
£99
.. £85 0
.. £33 0
.. £ 140 0
.. £ 103 5

.. £ 135 13

GOODMANS
MAGNUM K
MEZZO ..
MAXAMP
STEREOMAX

£40 2
£30 18
£54 0
£80 19

4

GL75
GL68
G99

0

DYNATRON
HFC 3A TUNER- AMP .
SPEAKERS ( each) .. .
RADIOGRAMS from .

£91
£17
£30

LEAK
SANDWICH Teak/Walnut
£43 10 0
MINI SANDWICH
Teak/Walnut ..
E29 15 0
STEREO 30
..
£52 0 0
STEREO 70 ..
when available
STEREO TUNER .. .. £50 II
3
TROUGH LINE 3 .. £43 15 8

£64 10 3
10 gns. ( each)

QUAD
GOLDRING

BRYAN
.. £43 10

GENEROUS PART EXCHANGE

o MEDLEY
o
RECORD PLAYER
o
LOUDSPEAKERS ..
o

£35 15 3
£22 7 8
£24 5 5

0 2
O 0
0 0

LAB 80 ..
401.. .
SP25 Mk 2 ..

33 TUNER
ELECTROSTATICS

.. £31
£31
.. £ 15

9 6
2 10
6 4

KEF
CONCORD
CELESTE ..

£43 10 0
£29 0 0

RAVENSBOURNE
RAVENSBOURNE TUNER
RAVENSBOURNE
SPEAKERS ..

WIRING OF CABINETS

SHURE
Range of Cartridges from 1.8/7/6

TRUVOX
TSA200
FM 200 ..
PD202, PD204
R102
R104
R54
DECODERS
SPEAKERS

£54
.. £ 36
. £ 147
. £93
£93
£75
£15
£21

12
IS
17
9
9
17
4
19

o
6
4
o
o
6
2

TANDBERG
£50
£57

0 0
0 0

ROGERS
CADET III
SWITCHED TUNERS ..

GARRARD

AMPLIFIERS

FREE DELIVERY IN KENT

Ej

o MAIL ORDER
Ili FREE CUTTING AND

ALL LEADING MAKES STOCKED

ARENA

E

£37
£23
£46
£64
£65

10
18
10
0
13

£30 18

0
9
0
0
6
9

SONY
250 TAPE RECORDERS.. .. 7Sgns.

SERIES 15 ..
SERIES 12
.
TAN II, 12, 13 SPEAKERS

691 gm.
120 gns.
138 gns.

THORENS
TDI50
TD124

.. £28 16 II
.. £45 18 0

WHARFEDALE
WHF 20 ..
TUNERS ..
DOVEDALES
DENTON ..
LINTON ..

.. £75 0
£53 10
.. £ 31 10
.. £ 16 6
.. £20 13

0
0
0
0
0

GRAVESEND HI-FI CENTRE - BENNETT & BROWN LTD. - 608 WROTHAM ROAD - GRAVESEND - KENT - Phone 3060-3245
OPEN TILL 7p.m. FRIDAYS AND ALL DAY SATURDAYS •

WE ARE SITUATED + MILE UP VVROTHAM ROAD FROM GRAVESEND STATION

ig

what's so special about

1968-1969
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MUSIC IN THE HOME?

1! HI-FI YEAR BOOK il

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 Hi Fi 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.

NOW ON SALE

About music, for instance. We take the view that the pursuit of Hi -Fi 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.

•Completely revised.
e
e

1

Il

55 page section of informative articles.

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!

260 pages of illustrated directories.
PICKUPS — TURNTABLES — TUNERS

TUNER/AMPLIFIERS —

AMPLIFIERS

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....

SPEAKERS — HEADPHONES — KITS
iii

Price I5/— (
posted I7/—: overseas 17/9)
Send for your copy today

JI

Hours of Business: 9.30 to 5.30 (Thursday 9.30 to 1; Fridays 9.30 to 7).

MILES HENSLOW YEAR BOOKS

TH

99 MORTIMER STREET, LONDON W.I
—
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Thomas Heinitz
Tel. 01-229 2077

MUSIC IN THE HOME

35 MOSCOW RD QUEENSWAY LONDON W2

di a remarkable
amplifier „ .
a truly
remarkable
achievement

99

111-F1 SOUND

DL/12T

So writes Gordon King in his report on the A21 amplifier in the
December issue of HiFi Sound. He also states:—

a loudspeaker
of exceptional quality

"I can report that the sound was different ... Reproduction
over the entire spectrum and at all levels was perfectly relaxed,
and possessed the quality at least of some of the very best value
amplifiers ... This sort of difference is certainly going to be
obvious— IshouM say very ob‘ious—when dealers run
comparative tests for prospective customers."

From an organisation specialising in high quality equipment
and records.

"A major factor in the quality recipe is the undoubtedly

This is a custom built instrument designed and manufac-

engineering exceence ..."

tured 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.

"Without a doubt this is a remarkable amplifier which
represents exceedingly good value for the recommended selling
price of £52 ... a truly remarkable achievement and a landmark

Definition and separation are excellent over the entre

in the history of solid-state hi-fi."

audio spectrum with effortlessly smooth extension into

Praise also for the PAVANE loudspeaker from the

the very lowest frequencies. Every nuance of sound is
given its proper value and even in this age of technical
progress, the DL/I2T has the power to thrill. Size

Audio Record Review report in October:—
"Let there be no doubt about our reactions

36"x 20"x 16" tapering to 10". Finish in choice of modern

to these Richard Allan Pavane enclosures—

veneers.

they are an outstanding buy for £ 32 each,

Demonstrations can always be given at any

big enough to produce good bass response—

time during business hours without prior arrangement.

and yet of a size acceptable for most
domestic situations—allied to an extended

E.M.G. service includes arecord shop for the sale of classical and other
records preferred by lovers of serious music and the privately circu-

'top' response arid excellent dispersion

lated E.M.G. Monthly Letter, considered the finest record review of its
kind ( 21/- a year post free). There is also an equipment department

characteristic. This model should help to
consolidate the Richard Allan name in the

specialising in converting and modernising existing installations ard the
supply of equipment by leading manufacturers.

hi-fi world." David Phillips and
Donald Aldous.

E.M.G. HANDMADE GRAMOPHONES LTD.
26 SOHO SQUARE,

Nitharti,416,1

LONDON W.I.

Telephone: 01-734 4311
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Bradford Road,
Gomersal,
Cleckheaton,
Yorkshire.
Tel Cleckheaton 2442

Is your
tape recorder
due for its
10 hour
service?

Ridgers of Berkshire

1_1__1___

The New hi-fi Demonstration
Centre for the Royal County

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, Goodmans, Bang & Olufsen, Sony,
Rogers, Wharfedale, etc., etc.
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!

If you have not cleaned the tape heads of your
recorder for io hours of playing and or recording time,
you are likely to be wearing the heads and not enjoying
the best quality reproduction.

RIDGERS

An excellent investment is the easy-to-use Bib
Tape Head Maintenance Kit which costs only 17/including purchase tax.
It is the Kit recommended by Ferrograph, Revox,
Tandberg and other leading tape recorder manufacturers and has been tested and approved by the
Technical Editors of the leading Audio Journals.

42 BROADWAY
BRACKNELL TEL. 5895

GOLDRING-LENCO VV7
PREAMPLIFIER!

Stereo or mono amplifier too insensitive for today's
high quality magnetic cartridges? No magnetic
cartridge input? The Goldring-Lenco VV7 StereoEqualiser- Preamplifier provides a simpe and wholly
effective answer. Small enough to mount with a
couple of screws under your turntable, it raises the
very low output from the finest magnetic cartridges

Bib
*

more than enough to ensure full output from any

Tape Head
Maintenance Kit

low-gain amplifier— and even from a modest
tape- recorder! Correct equalisation is automatic!
Specification
Sensitivity suitable for all magnetic cartridges
*Gain of approx. 100 times ( 40dB @ 1kHz)* Mains powered
* Equalisation RIAA ( BSI 1928)* Signal to noise greater than
60 dB * 2silicon transistor stages per channel
* Fully shielded against electrostatic and electromagnetic fields
*Size 4e" x2" x1+"* Weight 6oz. * Simple to connect.

Size E.
in handy folding plastic wallet contains Bottle Bib
Instrument Cleaner, two blue Tape Head Applicator tools, two white Tape Head polisher tools, no
Applicator and polisher sticks, double-ended brush,
packet cleaning tissues, instruction leaflet.
Obtainable from most audio stockist
s.
Pri
ce sh
own recommended retail.

GOLDRING-LENCO VV7 PREAMPLIFIER £8.10.0.

®

Bib Division, Multicore Solders Ltd., Hemel Hempstead, Herts
234

Goldring Manufacturing Co. ( GREAT BRITAIN) Ltd.,
486-488 High Rd., Leytonstone, London, E.11. Tel: Leytonstone

8343

Close your eyes and listen—a Luxor set is distinguished 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 equipment
—to you, from Sweden.
For further details contact:

The OAKLAND

OT 12

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

Price including postage

go
£

12

MIMI MIN MR

1119•6
IMM

Please send
Mr.! Mrs/Miss
Adeess

9

Remittance enclosed
To: The Oakland Trading Company,
68 Lupus Street, London, S.W.I

THE OAKLAND TRADING COMPANY

6S, Lupus St., London, S.W.1 ( Tel:01-828-3160)
235
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R.S.C. HIGH FIDELITY STEREO ' PACKAGE' OFFERS
EXAMPLE
(I) Latest GOLDRING
GL75 Super quality
Transcription T/Table
and P.U. ( with G800H
MAGNETIC
CARTRIDGE onTeak veneered Plinth with ' hinged'
Perspex Cover.
(2) Latest F.A.L. Phase
32 15+15 W. High
Fidelity Stereo Amplifier
in satin Teak
veneered cabinet.
(3) Pair of AUDIO
FIDELITY ' LYNDON'
High Fidelity Loudspeaker Units.
Total price of ( 1), ( 2)
and ( 3)

99

gns.

Send S.A.E. for more
particulars

GL75 on PLINTH
F.A.L. PHASE 32

LYNDON

STANTON

You are invited to hear the above and other equipment at any of our 18 branches
OTHER PACKAGE OFFERS OF
SURPRISING QUALITY from 45 gns.

R.S.C. SUPER 30 C.S. Mk II HIGH FIDELITY 30 WATT SOUD
STATE STEREO AMPLIFIER
Frequency Response 20-20,000 c.p.s. ± I+ dB. Signal to
Noise: — 60 dB., Hum — 80 dB. Cross-Talk — 50 dB.
All required facilities. Output impedance for 3 to
15 S) loudspeakers. Teak or Afrormosia veneer finish.
Facia rigid bevelled perspex with silver background.
Price 31 Gns.

F.A.L.

PHASE 32 30 WATT HIGH FIDELITY SOLID STATE
STEREO AMPLIFIER
Frequency Response — 3dB 10-40,000 c.p.s. Harmonic
Distortion 0.1% at 10 watts per channel. Hum — 80dB.
Signal to Noise: — 60 dB. Cross-Talk — 50 dB. Output
impedance 3-15 I/ Switched inputs for all requirements.
Housed in Teak veneered cabinet.
Price 35 Gns.

IT WILL PAY YOU TO
VISIT YOUR NEAREST
BRANCH OF

R SC

Station) Tel. 021-236 1279. Half-day. Wed.
26 Osmaston Rd., The Spot ( Half- day Wed.) Tel. 41361

DERBY
DARLINGTON 18 Priestgate ( Half-day Wed.) Tel. 68043
EDINBURGH 133 Leith St. ( Half- day Wed.) Tel. Waverley 5766
GLASGOW 326 Argyle St. ( Half- day Tues.) Tel.: CITY 4158

85 gns.

STANTON HIGH FIDELITY LOUDSPEAKER
Size 18x11 x 10 in.
Rating 10 watts.
Incorporating
Fane 804b speaker with roll rubber cone surrourd
and high flux magnet. Highly sensitive tweeter. Handsome Scandinavian design Teak or Afrormosia veneered
cabinet. Frequency range 30-20,000 c.p.s. Impedance 3
or 15 fl. Gives smooth realistic sound output.

ALL WELL KNOWN MAKES STOCKED inc.
WHARFEDALE, LEAK, ROGERS, TANDBERG,
B & 0, TRUVOX, AUDIO FIDELITY, LINEAR,
GOODMANS, AKAI, GOLDRING, THORENS,
GARRARD, etc. etc.

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

EXAMPLE
(I) GOLDRING GL68
Transcription T/Table
and P.U. ( with SHURE
M3DMB
Magnetic
Cartridge) on Teak
veneer Plinth with
'hinged'
perspex
cover.
(2) R.S.C. Super 30CS
15+15 W.
Stereo
Amplifier housed in
Teak or Afrormosia
veneered cabinet.
(3) Pair of STANTON
High Fidelity Loudspeaker Units.
If ( 1), (2) and ( 3) purchased
within
3
months total price

HI- F1 CENTRES LTD.

CREDIT TERMS
AVAILABLE
LEICESTER
LEEDS
LIVERPOOL

32 High Street. ( Half- day Thurs.) Tel. 56420

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

73 Dale St. ( Half- day Wed.) Tel. CENtral 3573
238 Edgware Rd., W2 ( Half- day Thurs.) Tel. PAD 1629 LONDON
96 High Holborn WC1 Tel. HOL 9874 ( H- day Sat.)
60A Oldham Street ( Hat- day Wed.)
MANCHESTER
Tel, CENtral 2778

Britain's largest specialist retailersMIDDLESBROUGH
106 Newport Rd. ( Half- day Wed.) Tel. 47096
of Hi -Fi equipment and components.Store) 41 Blackett St. ( opp. Fenwicks

403 Sauchiehall St, (
opp. Locarno) H- day Tues Tel. 332-1572 Head Office and Mail Order Dept.,
sup pl em e
, ntLeed s I3.
HULL 91 Paragon Street ( Half-day Thursday) Tel. 20505 _914 FH an
tco
wn
,
r,coloured Bsuraprpy;telemy

(Half- day Wed.) Tel 21469 NEWCASTLE UPON
13 Exchange Street ( Castle Market Bldgs.
TYNE
)SHEFFIELD
(Half- day Thursday) Tel. 20716

Preenehg...
TWO NEW AND IMPORTANT
AUDIO ACCESSORIES
'PRECISE' Manual
pick-up lift
Simple and clean in design with
single hole fixing, the ' Precise' is
suitable for use with practically
any Hi Fi turntable/pick-up combination.

`GRIPEX' Anti- slip
dressing
Applied thinly to drive surface of
belts and friction wheels, ' Gripex'
dries in 10-15 minutes leaving a
powerful antislip surface. Ideal for
turtables and tape recorders.

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! Price 8/6

FROM
See the range of Colton
Audio products at your
Specialist or write
10:

A LINK HOUSE GROUP PUBLICATION,

COLTON & CO. ( LAPIDARIES ) LTD

Link House, Dingwall Avenue, Croydon CR9 2TA.

1he Crescent, Wimbledon, London. SW. 19. Tele. 01-964 9401
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the
sensitive
typed"?
one in
ten
million!

4.;-‘411111

e • '

A squirrel hair brush which cleans each record groove 100 times
at a playing, at
agramme! Only the Sweep Arm does that.
And if you want to weigh your stylus pressure to an accuracy of
1/20th of a gramme, only the Transcriptor Stylus Scales with
jewelled pivot and bubble readout does that! We have a very
gentle stylus brush, and other accessories too. And the Fluid arm
9, l0 or 12" universal or ffss fittings has everything ever put on a
tone arm, and its simplicity hides a virtually frictionless Fluid

Pivot, acueing device, hydraulic lowering with manual override,
roller action bias compensator, pluggable headshell, modular
counter-weight system with fine cursor, single hole fixing, leads
and plugs integrated, and the mass is low—very low. And the
Transcriptor reference turntable is very advanced, but the details
of all these fine British products are in our propaganda, which is
free.
Stylus Brush
I- I
8-0
Stylus Scales (2-I S-8
Sweep Arm ( 3- I- II

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

FrVE TVT LIMITED
PHILIPS SOU ND
Addlestone Road, Weybridge
Tel: Weybridge (97) 45511. Telex: London 262319

TVT 23

237

Fluid Arm
£ 19-2-8
Reference Turntable ( 60-0-3
( All prices include P. Tax.)

TRANSCRIPTORS LIMITED
551 Holloway Road, London, N.I9.

01-272 6419

bar ains-limkr-

SPECIAL BARGAIN OFFERS
SONOTONE SOLENT HI-FI

in recording tape

BOOKCASE SPEAKERS

Shamrock Brand
T' 1200' polyester standard play
5' 900' polyester long play ..
1150' polyester long play ..
7" 1800' polyester long play ..
5" 1200' polyester double play
7" 2400' polyester double play

sr

s.

d.

14
12
14
20
16
24

6
0
6
0
6
6

BASF and Philips at a 20% reduction
(PB—plastic box

CB—cardboard box)

7' 2400' double play PB
54" 1800' double play PB
5' 1200' double play PB
104" 4200' long play CB
Ell" 2400' long play CB..
r 1800' long play PB
1200' long play PB ..
5' 900' long play PB ..
C60 cassettes ..
C90 cassettes ..
C120 cassettes ..

•

•••••••••

sr

Scandinavian style cabinet.
4 to 8L2 impedance. 12 W input.
Suitable for va.ve or transistor amplifiers.
Can be connected direct to tape recorders.
Frequency response, 40 cis to 20 Kd's.
Tested by Which magazine.
Small attractive size, I
4x9x8¡ in.
On permanent demonstration.
Reviewed by HiFi News, Gramophone and
Review.
List Price now £18/10/-.

List price
s. d.
790
564
431
108 6
73 6
51 6
36 4
29 1
17 6
250
336

Our price
s. d.
630
450
346
86 9 BASF only
58 9 BASF only
41 2
292
234
140
200
270

All orders despatched on day of receipt
Cash with order—deduct 10% for orders £ 10 or over—post
and packing 2/6—over £3 post free.

Audio

Chew & Osborne Ltd.

Record

148, High Street, Epping, Essex. Tel. 4242

SPECIAL OFFER £11/10,0 plus P/P 10/-

e

Open Monday to Saturday 9 a.m. till 6 p.m. except Wednesday ( half- day)
9 Em. till Ipro, and Friday ( late shopping) 9 arc, till 8 pro.

• GARRARD.

SP.25 MK. Il Motor. Fitted with micrometer
pick-up adjuster and heavy die-cast turrtable, £11/19/6, plus
P/P, I
0/-.
• GARRARD. SP.25 MK. Il. As above, but with attractive
teak piinth and perspex cover, £16/14/6. P/P, 15/6.
• GARRARD. AT.60 MK. Il Auto- changer. With all the
features of the SP.25 Mk. Il fitted on attractive teak plinth,
£15/19/6, plus PP. I0/-.
• All above turntables can be supplied ready wired with
6ft. of mains and stereo audio cables at 12/6 extra.
• GARRARD. A.70 MK. Il. Transcription auto changer. List
£22. Offered new and boxea [13/7/6, PO', 10/-.
• Perspex Dust- covers for above teak plinths, 50/, P/P, 4/6.
• SONOTONE. 8TA. Ceramic stereo cartridge with
diamond L/P styli, 35/-, P/P, If—.
• SONOTONE. 9TA. Ceramic head with LP stereo
diamond, 47/6, post paid.
• SONOTONE. 9TAHC. Fitted with stereo LP diamond,
49/6, post paid.
• NM.22 Stereo. Magnetic cartridges List 6Gns. Special
Offer, 95/- each, P/P, 2/6.
• Diamond Replacement Styli. For Sonotone 9TA or
9TA, HC, 15/- post paid.
• ACOS GP 91-S. Mono crystal cartridges 25/- each.
• TEAK PLINTHS complete with clear perspex cover cut
ready for AT60, SP25, LM3000 etc. List price, f6/151-. Special
Offer, £4/15/-, P/P, 10/—.
• SANYO. M48 Cassette. Battery tape recorders. List
28 gns. each. Special Offer, 19 gns. each, P/P, 7/6. List price,

A new range of high
fidelity speaker systems.
Scandinavian styling in

• SANYO.

teak, bookshelf size to
floor standing models.

MR400.
Battery/mains portable cassette tape
recorders 29 gns. each, P/P, I0/-. List price, £
41/-/-.
• MAXELL. C60 Tape Cassettes. 10/6 each, P/P, IF, or
3for 28/6, P/P, 2/6.
• MAXELL. C90 Tape Cassettes. 15!6 each, P/P, IF. or
3for 39/6, P/P, 2/6.
Send large s.a.e. for Manufacturer's Leaflets, and copies of Test
Reports on Sonotone Speakers, also leaflets on NM22.

Full details and specifications available.

Full details available from:
metrosound (sales) ltd.,
audio works, 35/37, queensland road, london, n.7.
tel: 01-607 0351/2/3.

All the above items on permanent demonstration.

LEE ELECTRONICS
400 EDGWARE RD., W.2 PADDINGTON 5521
CLOSED THURSDAYS
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FOR A FAIR AND DEPENDABLE DEAL IN

FRANCIS OF STREATHAM

TAPE and 111-1F1
*

We are specialists for all TAN DBERG Equipment
SPECIAL FROM FRANCIS
AMPEX 753 Professional Stereo preamp
and
deck.
Transistorised.
3 Speed, 4 Track. For •+
delivery now.

gns.

MAINS OPERATED TAPE RECORDERS
Ampex 800 Series Stereo
Ampex 1100 Stereo
Ampex 2100 Stereo
•Akai 1710W Stereo
•Akai 3000D Pre Amp Deck Stereo
•Akai 910 Mono
•Akai M.9 Stereo
•Akai 355 Stereo
•Akai
1800 Dual-purpose stereo 8
track cartridge and tape recorder
•Beocord 2000 de luxe Stereo
•Beocord 1500 de luxe Stereo
•Brenell Mk. 5 M Series Ill Mono
•Brenell Mk. 5 Series Ill Mono
Ferguson 3232 Stereo 4 Tr.
Ferguson 3226 Mono
Ferguson 3224 Mono
Ferguson 3216 Mono
•Ferrograph 713
•Ferrograph 702/4
•Ferrograph 722 14
Fidelity Studio 4 Track Mono
Fidelity ' Braemar' 2 or 4 Tr. Mono
Grundig TKI40 DL 4 Track Mono
Grundig TK120 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. Stereo 3 sp.
Philips 4307 4 Tr.iSingle speed Mono
Philips 4305 4 Tr. 2 sp. Mono
Philips 4308 2 Tr. Auto
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
•Revox 77 Stereo Transistor
Sanyo 801 St. Pre- Amp.
Sanyo 929 4 Tr. 2 sp. Stereo
Sanyo 939 4 Tr. 2 sp. Stereo
'Sanyo
999
3 sp.
4 Tr.
Stereo
(speakers extra)
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 I2X 3 sp. 2 4 Tr. St.
Telefunken 200 2 Tr. Mono
'Telefunken 204 Stereo 4 Tr. 2 sp.
Telefunken 203 Stereo Mono 4Tr. 2 sp
Telefunken 201 Mono 4 Tr.
•Truvox PD102 Stereo 3 sp. 2 Tr.
•Truvox PD104 Stereo 3 sp. 4 Tr.
Ultra 6212 Mono 4 Tr. 3 sp.
•Vortexion WVA 7 3 sp. 2 Tr. Mono
•Vortexion WVB 7 3-sp. 2 Tr. Mono
•Vortexion CBL,7 Stereo 2 Tr. 3 sp.
Wyndsor Vanguard 3 sp. 4 Tr. Mono

BATTERY PORTABLES
Philips EL3302 Cassette
Stella 91I2AT Bat./Mains Cassette
Sharp 504 2-sp. 2 Tr. Butt. Mains
Sharp RD.706 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
Uher 4000L. 4 Tr. 2 sp. Mono
•Uher 4200 4400 2 4 Tr. 4 sp. Stereo

*
*

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

SPECIAL OFFER OF WORLD
FAMOUS ' SHAMROCK' TAPE
Brand new, cop quality guaranteed.
2400', r reel Polyester ..
25/1800', 7"
1200' 7' or SI" or 5" ..
IS/-

III- 11 IbileT.
•AMPLIFIERS

.
.
I0/P. and P. 116 per reel. Orders over £3
post free. Cash with order please.

•TUNERS

eMICROPHONES,

MIXERS etc. by

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.

NOTE.

When

writing,

please

quote

HFS.8 and include s.a.e. for reply.

Quad Rogers Arena Philips
Goodman
Nikko
Ferguson
Leak Armstrong Tripletone
Scott Tandberg
Quad Rogers Leak Armstrong
Tripletone
Arena
Philips
Nikko Goodman Huldra

•LOUDSPEAKERS

Quad
Rogers
W.B.
Kef
Wharfedale Goodman Tannoy
Lowther Leak
Flac
Ditton
Tandberg Arena

•MOTORS.

PICKUPS
GARRARD incl.
Thorens
SP.25 401, etc.
Euphonics
Goldring
Tannoy
Connoisseur
Shure
DECCA
Empire
Decca Deram
Sonotone
Philips
SME Mk. II
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.
Clearview and G.K.D.

169-173 STREATHAM HIGH ROAD, LONDON, S.W.16

MAINS POWER PACKS
Philips, Stella
Telefunken 300 with cell
Uher 4000 with cell

Between St. Leonard's Church
and Streatham Station

•

01-769 0466: 01-769 0192

Please note this is our only address
Free parking Prentis Road, 2 mins. away
OPEN ALL DAY SATURDAY-- EARLY CLOSING WEDNESDAY

'Microphone extra

KLINGER

COMPLETE HIGH QUALITY
STEREO SYSTEMS
The concept of the Klinger range achieves outstanding performance
coupled with exceptional economy through the application of advanced
electronic engineering techniques.
The combination of Garrard turntables and Shure magnetic pick-ups with
the superb Klinger silicon solid state amplifiers provides equipment of
true hi- fidelity standard.
KC 23
Complete system, incorporating Model 3000 autochanger, specially equipped with
lightweight arm and high- compliance ceramic cartridge, fitted with diamond stylus.
All silicon transistor amplifiers, 6 watts per channel. Two bookshelf speaker
enclosures containing separate bass speakers and matching high frequency units
with crossover network. Teak or Rosewood finish.
Teak finish 66 Gns. Rosewood finish 73 Gns.
KC 32
Low-cost stereo system, fitted with Garrard Model 2025 with ceramic pick-up
cartridge. 5watt per channel transistor amplifiers using latest silicon semiconductors.
Two bookshelf speakers in matching Teak finish.
Teak finish 57 Gns.

KC 24 ( illustrated)
For the discerning enthusiast. The system is fitted with a Garrard SP25/II unit with
heavy cast turntable, featuring an integral cueing device for raising or lowering the
pick-up arm at any point on the record, and a bias compensator. High power
amplifiers, 9 watts per channel, all silicon transistor circuitry. Two bookshelf
speaker enclosures containing separate bass speakers and matching high frequency
units with crossover network. Teak or Rosewood finish.
Teak finish 85 Gns.
KC 25 System.

MODEL KC 23
illustrated
with cover

Rosewood finish 92 Gns.

Same specification as KC 24, fitted with Garrard AT- 60/1I unit.
Teak finish 89 Gns.

Rosewood finish 96 Gns.

Prices include speakers and transparent dust cover.
PLAYER UNITS AND SPEAKERS AVAILABLE SEPARATELY

FOR FURTHER DETAILS WRITE TO

10 FRIAR STREET, LONDON, E.C.4.

KLINGER CONTROLS LTD.

Telephone: 01-236 1811
2.9

11,HI hampstead
JuF1

HIGH FIDELITY
TÇ

esound
of music

GO

BIG*

WHEN YOU really think about it, the reason
most people buy high-fidelity equipment
is to obtain first class reproduction of fine
music. In other words—the sound of music. But
there are sounds—and sounds. Accurately
matched equipment is needed to ensure that
each component plays its proper part in capturing the full beauty of the tonal ranges. At our
new, enlarged demonstration showrooms in
Epping we understand this and are happy and
willing to give full advice on all hi-fi, recording
and tape equipment in a friendly—and if you're
only just starting— un technical way. Everyone
has different requirements—and pockets— but
our very success is in appreciating this and
giving individually tailored suggestions to meet
YOUR special needs.
All leading makes are immediately available
from our extensive stock, from Akai to Wharfedale and many others that you certainly won't
find elsewhere. Demonstrations in your own
home are readily arranged. We also have an
extensive selection of mono/stereo records
and tapes.
If you can't call in, write or ' phone and your
enquiry will receive the same expert, immediate
and personal attention.
Full 12- months' guarantee on all equipment.
(No repair bills.)
Let Chew and Osborne Ltd. help you to really
enjoy the sound of music.

* BIG new premises
Next door to our old showroom but
many times larger.

* BIG new stocks
All types of stereo equipment from
the high priced sophisticated to low
priced budget systems.

* BIG new selection
of records
Already one of the largest selections
of classical in North London, this is
to be expanded further and will be
unique in its versatility.

Just three of the improvements which make up
the concept of the new ' Hampstead' service.
But one thing from the past we will retain is the
personal interest shown to every client.

from our wide range . . .

hHI hampstead
101

HIGH FIDELITY
Armstrong 426 AM- FM
tuner amplifier

91 Heath Street, Hampstead, London, N.W.3.
Telephone: 01-435 6377
also

Sound House, 15 Church Street, Rickmansworth.

Goldring-Lenco GL75
transcription turntable

Chew & Osborne Ltd

Tel. 75651

148 High Street, Epping, Essex.

Tel: 4242

Open Monday to Saturday 9 a.m. till 6 p.m. except Wednesday ( halfday) 9 a.m. till Ip.m. and Friday ( late shopping) 9 a.m. till 8 p.m.
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thermac present

Sound
Systems'
Sound
Systems
Sound
Super!

The ultimate in High Fidelity Recording

HEM 71

will make and repay
your tapes to
professional standards

This range of
recorders, which
are available from

Your Tape and HiFi

stock from Thermac,
has been acclaimed

Specialists

by professional users
as amasterpiece of
electronic and
mechanical

SOUND SYSTEMS,

engineering.

218 HIGH STREET,

REVOX 77
REVOX 77
REVOX 72

CS/2 or 4£148
CSVV/2 or 4£170
K/2 or 4£176

190
50
10

BROMLEY, KENT
01 -460 4000

Prices include full carriage U.K.

The nearest to
perfection...

Bow

LOUDSPEAKERS

The B & W range of loudspeakers
provides the finest and closest
performance we have ever heard
(the reviewers seem to think so
too) and we have heard most.
BOWERS & WILKINS P2HG
BOWERS & WILKINS DM3A
Prices include full carriage U.K..

£89
£63

This equipment is especially recommanded
by Ham ish Robertson of Thermac.

CASH OR CREDIT TERMS

thermu

Available from all leading dealers or send for illustrated leaflet.
audio worke, 35/37, queertaland re, london, n.7. tel

96 LANGSIDE AVENUE • GLASGOW Si
For local technical service phone 041-632 1529

EXPORT ENQUIRIES WELCOMED
241

01-607 0351/2/3

NEW!

We offer a wide range of equipment from most of the world's
best manufacturers.
At our premises in Hill St., Richmond, you can listen to at least
thirty different Speakers and alarge range of different Amplifiers
and Tuner/Amplifiers, together with Turntables to enable you
to compare the kind of sound you get from both alow-priced to
a highly sophisticated system.
For those who cannot visit our premises, we have a Mail Order
Department and cater especially for those wishing to purchase
on this basis at unbeatable terms.
We offer easy terms or special cash discount.
AMPLIFIERS AND
ARMSTRONG
AKAI
DUAL
GOODMANS
LEAK

TUNER/AMPLIFIERS
LOWTHER
LUX
PHILIPS
QUAD
ROGERS

SPEAKERS
AKAI
CELEST1ON
DECCA
GOODMANS
JORDAN- WATTS
KEF
TURNTABLES
CONNOISSEUR
DECCA
DUAL
TAPE RECORDERS
AKAI
FERROGRAPH
FIDELITY
GRUND1G

ROGERS
SANYO
SONOTONE
TANNOY
WHARFEDALE

GARRARD
GOLDRING
PHILIPS

THORENS
TRANSCR1PTORS
WHARFEDALE

MARCON1PHONE
PHILIPS
RE VOX

SANYO
TELEFUNKEN
TRUVOX

Free

RECORD

TAPES
Double Play
300' 3"
'
"
900' 44"
1,200' 5"
1,800'
2,400' 7"
3,600' 84"

List
I3/26/3I/43/1
56/4
79/117/6

F. Cave
10'19/3
24/32/6
42/6
59/6
90/-

Long
210'
450'
600'
900'
1,200'
1,800'
2,400'

Triple Play
450' 3"
600' 3+'
900' 4'
1,200' 44'
1.800' 5'
2,400' 5r
3,600' 7"

2I/29/6
40/50/67/1
91/4
116/8

16/3
24/6
30/37/9
51/69/3
89/-

17/6
26/33/6

13/3
19/25/6

Play
3
4"
4r
5'

sr

7"
8k'

2,400' 13/"
3,600' 10"
4,200' 104"
Letter Tape
150' 2k"

7/4
15/6
22/29/1
36/4
51/6
73/6

5/8
11/3
16/3
21/8
27/38/6
55/10

73/6
96/108/6

55/10
73/83/-

5/6

per pair

AUDIOTECHNICA
S.M.E

sr

Cassettes
C.60 (
Std.)
C.90 ( LP)
C.I20 ( DP

£6.19.0

Send for free illustrated
catalogue giving full details
of 22 different cabinets
eel superbly finished Et designed.
Prices from £6.19.0 to 52 gns.
.Also stockists list. ( U.K. only).

BASF AND PHILIPS RECORDING
Standard
List
F. Cave
300' 4"
14/6
10/6
600' 5"
22/1
16/3
900' 51."
29/4
21/8
1,200' 7"
36/6
27/1,800' 8k'
58/6
44/3
1,800'
58/6
44/3

sr

Frames:

Hi-Flex Record Unit: £ 15.15.0
Hi-Flex Shelf: £3.5.0

SANSUI
SANYO
TANDBERG
TELEFUNKEN
TELETON
WI EN

LEAK
LOWTHER
PHILIPS
QUAD

CARTRIDGES AND ARMS
SHURE
SONOTONE
DECCA
ACOS
GOLDR1NG
PICKERING

HI-FLEX ON SHELFRANIES

Housing Advisory Service

11101EICE

Dept = Brook Rd, London N22 Tel 01 888 7487

'YOU CAN HAVE
GOOD SOUND EQUIPMENT
if you choose

4/4

ramp/an)

MAXELL PHILIPS TYPE CASSETTES
List
F. Cave
C.60
12/11
10/6
C.90
18/11
156
SPECIAL LOW NOISE RECORDING TAPE
Standard
Long Play
600' 5"
11/3
900' 5"
14/8
850' 5/"
14/8
1,200' Sr
19/4
1,200' 7"
19/4
1,800' 7"
25/3
GARRARD'S TURNTABLES
List
f23/19/4
E40/12/1

A70 Mk. II
Lab 80 Mk. II inc. Base and Cover

Grampian Reproducers Ltd. Hanworth Trading Estate, Feltham, Middlesex

0

RAPID RECORDING SERVICE

F. Cave
EI2/19/E31/19/-

L.P.'s from your own tapes. Master discs and pressings. Recording Studio.
Multi-channel facilities for transfer to 8 or 16 mm film tracks. Sound effects
library on discs.
Associated Company
EDUCATIONAL RECORDINGS LTD.

Postage and packing, 2/6
All purchases exceeding E3/—/—, POST FREE.

MEMORY TRAINING.
Are you the victim of "Iforgot" or "Idon't remember". Time, money and
success can be gained by the possessor of a good memory. A bad memory
brings about missed opportunities, lack of advancement and failure.
Our Psycho-tape No. ST/9 will develop your menta; powers in such a way
that you will remember lists of words, telephone numbers, names, facts and
figures.
Send for particulars of this and 20 other tapes on self-improvement.
Distributors of the Cassette battery/mains Sleep-o-matic Unit. Pillow speakers.
Time clocks.
Publications:—"Sleep-learning. Its Theory Application and Technique".
"Mental Power through Sleep-suggestion".

Call at:

F. CAVE
Hi Fi Tape Recorder Specialists
27 HILL STREET, RICHMOND

Bnwhurec from:—

RAPID RECORDING SERVICE

01-940 0632, 01-948 1441 up to 8 p.m.

21 Bishops Close, London, E. I7
242
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for the man who really knows
music there is only one loudspeaker

JORDANNAITS
the cleanest, clearest, most natural sound you can 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 £25. 10.0.
Ask your dealer for ademonstration and technical details.
Manufactured by:

Distributors:

World Exports:

JORDAN WATTS LTD.,
Benlow Works, Silverdale Road,
Hayes, Middx.

BOOSEY & HAWKES
(SALES) LTD.,
Deansbrook, Road,
Edgware, Middx.

K.H. WILLIMAN & CO. LTD.,
Blackford House, Sutton,
Surrey, England.
Tel: Melville 1491
Cables: Tiger, Sutton, Surrey

Jordan- Watts Loudspeakers - The voice of high fidelity

HiFi and tape recorder enthusiasts...

AUDIO ANNUAL '6
is out now! 7f6
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 auc io units

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 8/6. Send to: Link House, Dingwall Ave., Croydon CR9 2TA
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II. C. HARRIDGE LTD
THE PART EXCHANGE SPECIALISTS

AUDIO HI-FI

Any audio equipment considered

MANAGER

either for CASH or EXCHANGE
— BEST OFFERS AVAILABLE —

We are looking for aman to step in on
the ground floor of anew venture with
a large nationally known retail group.
He will be required to develop and
expand this new sector of the company's
activities and will therefore need to be
an experienced Audio HiFi technician
with merchandising ability.

WRITE IN TODAY
Address: 8 MOOR ST., LONDON W.1
Telephone: 01-437 7108

The man chosen will be based in the
West End of London, and dependent
upon experience etc. his salary will
commence at around £2,000 p.a.

Richard Allan A2I Amplifier.

CLASS " A"

Garrard SP25 Turntable on Teak

STEREO

Applications giving details of experience
to date, qualifications, etc. should be
addressed to The Sales Director,
c/o Box No. 1020,

i

HiFi News, Link House,
Dingwall Ave., Croydon, CR9 2TA.

Plinth with cover.

PACKAG E

Neat V70 Magnetic P.U. Cart-

DEAL

Two LL 2- way Speaker Systems.

£97

ridge.

KIRKMAN
40 The Broadway,

BIRMINGHAM

CRAWLEY

SOLIHULL

For the best in equipment

FINEST VENEERS & FINISHES

visit

A. DAVIES & CO.
(Cabinet Makers)
3 PARKHILL PLACE (
off Parkhill Rd.)
LONDON, N.W.3

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

01-485 5775

Open till 5.30 Saturday

THE TDC STORY
It was one of those nights, those nights when all you want
to do is to forget the world, afoul dirty night. Ian sat,

hunched up, his eyes unblinking in fierce concentration, a
movement, agasp, " Good God, Mike, that's it, the very thing!"
The oscilloscope danced its satanical pattern, then
triggered, hands glided over controls like a spider spinning
a web, a click, a sigh and TDC was born.... Now read on
... send for leaflet.

Demonstration facilities
available by appointment

1.14/
4
TB

LOUGHBOROUGH
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LNB Audio Limited, 25 Cambridge
Street, Loughborough, Leics.
Tel. Loughborough 61229

17 Hi- Fi

•ALL

ITEMS OFFERED ARE FULLY GUARANTEED AND BACKED BY COMET.

e OPENING

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

eCOMPLETE

DISCOUNT WAREHOUSE
AMPLIFIERS
ARENA 210 Amplifier ..
DULCI 207 Stereo Amplifier
DULCI 220 Stereo Amplifier
LEAK Stereo 30 Standard
LEAK Stereo 30 in Teak Case
LEAK Stereo 70 chassis
LEAK Stereo 70 ir, case
GOODMANS Maxamp
QUAD 33 Pre- amplifier ..
QUAD 303 Stereo Main
Amplifier ..
ROGERS Cadet Mark Ill
ROGERS Cadet Mark Ill in
Teak Case ..
ROGERS Ravensbourne
50 W. Stereo ..
ROGERS Ravensbourne
in Teak Case ..

TUNERS
ARENA 211 Stereo with
Decoder
DULCI FMT 7
DULCI FMT 7Stereo tuner
LEAK Stereo Troughline
tuner ..
LEAK FM Troughline
GOODMANS Stereomax
AM/FM Stereo tuner ..
QUAD Stereo FM tuner
ROGERS Cadet tuner ..
ROGERS Ravensbourne
tuner with decoder ..
TRUVOX FM tuner

I

Recom. Retail
Price
£34 13 o
£19 19 o
£44 2 o
£52 o o
£58 10 o
£63 o o
£69 10 0
£54 O 0
£43 O 0
£55
£35

0
IS

0
0

£37

Comet
Price
£28
EIS 19
£33
1
£44 0
£48 14
£S6
£61
£45 18
£36 II

o
o
6
o
o
o
o
o
9

£46
£28

15
14

O
o

17

6

10

o

£31

£59 10

o

ESO 12

0

£64

O

£S4

0

0

8

£39 18 0
£22
I 0
£29 8 0

£34 18
£18 19
£23 19

0
6
6

£50 11
£35 15

4
4

£42 19
£30 10

6
4

£80 19
£50 0
£20 12

0
0
6

£70 19
£44 15
£I7 13

0
0
0

£60 15
3 £ 52
£35
5 0 £ 30

2 0
5 0

Comet
Recom. Retail
Price
Price
STEREO TUNER/AMPLIFIERS
ARENA 2400 with decoder £ 90 6 0 £5 O
ARENA 2500 with decoder £ 97 0 0 £9 0
Teleton Equipment
602X AM/FM Multiplex
Stereo Tuner/Amplifier
70 Watts RMS
£ 92 II 9 £75 0
502X AM/FM Multiplex
Stereo Tuner/Amplifier
40 watts RMS
L107 8 3 £64 0
302X AM/FM Stereo Tuner
Amplifier 20 watts RMS £ 72 7 0 £59 19
MX.990 AM/FM Multiplex
Stereo Tuner/Amplifier
2x 6watts RMS complete
£64 13
2 £S4 16
with 2 Speaker Boxes
F.2000 AM/FM Multiplex
Stereo Tuner/Amplifier
2x 5 watts RMS with
£41 19 0 £33 0
silicon Transistors ..
R.8000 AM/FM Multiplex
Stereo Tuner/Amplifier
2x 6 watts RMS complete
£60 19 6 £52 15
with 2 Speakers
CMS.400 AM/FM Multiplex
Tuner/Amplifier with 2
£119 0 0 £94 0
speakers and turntable
TURNTABLES
fl 1 18 10
EIO
I
Garrard 3500
£13 10 II
Ell 12
Garrard 51_55
£17 19 4
£15 5
Garrard 51_65
£34 14 11 £29 10
Garrard SL75
£44 6 9 £ 38
5
Garrard SL95 .
£15
6 4 Ell
2
Garrard SP25 Mk 2.
£23
8 I £ 19 19
Garrard AP75

Comet Discount Warehouse'
Reservoir Road, Clough Road, Hull. Tel. 42363

I

ING

0
0

0

0
6

0

0

0

0
0
6
0
0
0
6
0

FREE PRICE LIST CONTAINOVER 500 ITEMS ON REQUEST.

Recom. Retail
Price
£31
2 10
Garrard 401 ..
£22 7 2
GOLDRING Lenco GL.68
£35 15 5
GOLDRING Lenco GL.75
£45 18
1
THORENS TD.124/11
THORENS 125 ..
£63 4 9
THORENS TD.150
£28 16 11
THORENS TD.1SOB
£2 17 6
THORENS TD.150A
£35
1 0
£39
1 7
THORENS TD.150AB
GOODMANS MT.I00
£72 7 2
SPEAKERS
£36 15 0
TANDBERG TAN 14
£25 14 6
TANDBERG TAN 7
TANDBERG TAN 11
£16 16 0
TANDBERG TAN 10
£16 16 0
£16 6 0
WHARFEDALE Denton
£20 13 0
WHARFEDALE Spr. Linton
£31 10 6
WHARFEDALE Dovedale
£43 10 0
LEAK Sandwich ..
£29 15 0
LEAK Mini- Sandwich ..
£20 0 5
GOODMANS Maxim ..
GOODMANS Mezzoll
£30 18 0
GOODMANS Magnum- K
£40 2 0
AKA STEREO TAPE RECORDERS
Mode X-360 4track ..
£339 0 0
£290 0 0
Mode X- 360D deck 4tr.
Mode X-3002 tr.
£263 0 0
£263 0 0
Mode X-300 4tr.
£195 0 0
Mode M-9 4tr. w/o acc.
£180 0 0
Mode X- V 4tr...
£130 2 4
Mode X-1 50D deck 4 tr.
£109 0 0
Mode 1710W 4tr. w/o acc.
£99 10 0
Mode 3000D deck 4tr. ..
£199 0 0
Mode 1800SD 4tr.
£158 0 0
Mode 1800 4tr

THE
INCOMPARABLE
LOWTHER SOUND whether . . .
it be creating sounds to evaluate diction in a language
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

£ 31
7
£21 19
£14 8
£I4 8
£ 13
8
£ 17
0
£25
9
£ 35
9
£24
£ 16
9
£25
3
£ 32
9
£ 84
£243
£220
£220
£156
£ 151
£ 109
£ 91
£83
£ 167
£ 133

0
0
0
0
0
0
6
0
0

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.

Towards Perfection

laboratory;

Comet
Price
£26 10 0
£ 17 19 1
£28 15
£40
7
£ 55
0
£25
7
£28 18
£ 30 13
£ 33 19
£63 7

AUDIO SERVICES

25% CASH
offer up to

mown

PAR r
te6WANCE YOUR j
CAMERA FOR If/- PI I
That camera in
the cupboard
could be the
answer to your
new Hi -Fi
equipment. We
will give top
part- exchange
allowances on
cameras to
customers in
Russell's new
Audio Showroom next door
to our famous
photographic
shop in
Wimbledon.
Telephone us for
aquotation.

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!

LEAK STEREO 30 and TROUGH LINE TUNER

QUAD 33 and 303
OR YOUR
LE1CA M3 Body AND £ 28.

... and now Audio Services introduce their latest development, the
NOVASTAT1C Loudspeaker at only £42 0 0. An economically priced,
quality performance development from the very successful Dynastatic
series, the NOVASTAT1C incorporates the patented Shackman
Electrostatic Unit. They are now on continuous demonstration and
deliveries commence in December.

including Saturday,

GUARANTEED DEMONSTRATION EQUIPMENT
SANYO DC60 AMPLIFIER .
SANYO MR800 STEREO RECORDER
SANYO 534
..
SANYO SX-X SPEAKERS ( pair)
ROGERS RAVENSBOURNE AMP. ..
ROGERS SWITCHED TUNER
LEAK STEREO 30 AMP.
LEAK FM TROUGHLINE TUNER ..
ARENA F2I0 AMPLIFIER
GARRARD SL95 in plinth ( Arena) ..
THORENS TD 150 AR1N PLINTH .
GRUNDIG TK 145 TAPE RECORDER
AKAI MATCHED SPEAKERS ( pair) ..
FERROGRAPH 631 MONO ..
TC 50 MICROPHONE..
QUAD 11 POWER AMPLIFIER
QUAD 22 CONTROL UNIT..
QUAD 22 FM TUNER
GOODMANS STEREOMAX TUNER

Half day

MUM Ma MIMI

'tiro

SEND THIS COUPON FOR
DISCOUNT PRICE LIST IIII
or telephone.

Callers welcome

£98/-/-

OR YOUR
ASAHI PENTAX SU 11-8 AND £55

The Dynastatic Mark 11 loudspeaker is widely exported. Price £ 52.
Covered by British Patents Nos. 1059307 Rnd 1105627. Other UK and
US patents pending.

81E00
MlUizim%

..

GOODMANS MAXAMP 30 and STEREO
TUNER
..

WE ARE A SHOP
AND CALLERS ARE WELCOME
Hours of opening 9.30 a.m.-6.00 p.m.
Thursday. Tel: 01-449 6605

£ 104/-/-

OR YOUR
NIKKORMAT FT f2 AND £30.

I

Name

£77/10/£75/10/£99/10/£27/10/£52/10/£22/10/£45/10/£45/10/£25/10/£42/10/£31/101£39/10/£29/10/£57/13/£10/10/£72/10/£72/10/£72/10/£69/10/-

e H.P.

CREDIT FACILITIES o BY RETURN MAIL ORDER.
e INSTANT BARCLAYCARD CREDIT ( carriage extra).

Address

82, EAST BARNET RD,

WIMBLEDON

NEW BARNET,HERTS.
TEL: BARnet 6605.

MIII1111111111111111111

JAMES RUSSELL & SONS LTD.
5- II WIMBELDON ( Station) BRIDGE, SWI9

11

Tel.: 01-946 8804
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CLASSIFIED
ADVERTISEMENTS
Advertisements for this section must be pre- paid. The rate is 8d. per word ( private), minimum
10/-., Box Nos. 2s. 6d. extra. Trade rates IF per word, minimum I5s., Box Nos. 2s. 6d. extra.
Copy and remittance for advertisements in MARCH, 1969 issue must reach these offices by
4th FEB. addressed to:

The Advertisement

Avenue, Croydon, CR9 2TA.

Manager,

Hi Fi

News,

Link

House,

Dingwall

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.

SITUATIONS VACANT
Tape Recorder and HiFi Engineer required. Good
pay and conditions. R.E.W. (Earlsfield) Ltd., 266-268
Upper Tooting Road, London, S.W.I 7. Tel.: 01-672 8267,
672 9175.
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.
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.: HFN2, Crow Lane, Romford, Essex. Telephone:
Romford 64101.
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. Telephone: Romford 64101.
RUSSELLS AUDIO require asalesman for their NEW
HI-FI centre in WIMBLEDON.
Must have retail
experience in this field. Salary by arrangement. Phone:
Mr. Simmonds 01-946 9890 for appointment.
Audio HiFi Manager, see page 244.

FOR SALE- private
Wharfedale Airedale speakers in teak. Mint condition in
Makers Cartons. £ 115 the pair. Tel. Reading 75786.
Quad FM II Tuner for 33/303, with FM4S aerial and
coaxial cable. New, £40. Telephone: Shoreham (Sussex)
2953.
Radford F.M. tuner. Maker-checked.
£28, o.n.o. Box No. 1018 ( Leics.).

Guaranteed.

Leak Point One Stereo Pre-Amplifier, £ 10. Decca
Corner Speaker fitted P.M.6. to R. West design, £ 12.
Williamson Amplifier with C. Cored output transformer
complete with separate power unit, £6. All in very good
condition. 86, Cornwall Road, Ruislip. Phone: Ruislip
36439.
Heathkit S99 Stereo Amplifier. Excellent condition,
£20 o.n.o. A. Bufton, 12 Rhydhir, Longford, Neath,
Glam.
Akai X-4, all accessories, boxed, £ 169 new, £90 o.n.o.,
Jefferies, University House, Birmingham, IS.
Two Grampian D.P.4 microphones, one Film Industries
ribbon, one Cadenza ribbon, £5 each. Brumpton,
Frithville, Boston, Lincs.
Goodmans 201s Axiom Plus Trebax, £25 o.n.o. Shaw,
01-670 9584 after 6p.m. (Dulwich).
Grundig Radio. Stereomaster 3000 with matching pair
of speakers, all in mint condition. The set has six pushbutton VHF station preselectors, stereo decoder, AFC,
tape recorder and record-player sockets. Both set and
speakers are finished in teak. £75. Leamington Spa:
24845.
Quad 22 Control Unit. Two main amps. £37. Offers,
Lee, 16 Sandy Lane, Aston, Birmingham 6.
Ferrograph Stereo Tape Recorder Model 632H, £ 115
o.n.o. Virtually as new. Briscoe, 106 London Avenue,
Coventry. Tel.: 24746.
Decca Parsifal, Windgassen, £ 3 10s.
Coventry.

27 Swan Lane,

Tandberg System 11 Speakers as new. 10 W., 4 Ohms,
£21 pair. Tel.: Ingrebourne 40210 (Evening).

Tannoy 12" Lancaster speaker, 2years old, perfect, £35.
Quad amplifier, control unit. F.M. tuner and Thorens
TD150A turntable with Tannoy cartridge, £60. Nielsen
equipment cabinet, £ 10. Write: Odemski, 50 Twyford
Ave., London, W.3.
Fisher 440-T stereo FM tuner-amplifier in walnut case.
RMS power of 20 ,20 watts. This receiver cost, 18 months
ago, over £ 160 and is in perfect condition. Accept £85
and can deliver. Tel.: Derby 24264.
Pair of Goodmans Maxim in teak veneer. Five months
old but still as new. Come in manufacturer's original
carton, £30. Yew, 49 Lancaster Av., Hitchin, Herts.
Tel. No.: Hitchin 2718, evenings.
Sony TC 530 Stereo 4-track Tape Recorder, complete
with all original equipment, in perfect condition and
virtually unused-original cost £ 145, will accept £ 100.
Apply S. J. Mitchell, 15, Lawrence Drive, Great Horton,
Bradford 7, or phone: Bradford 74083.
Fantastic sound, new fully streamline sound reproducer,
7' r long, 2' x2' 9" high on castors, mono/stereo,
tweeters, incorporating ten speakers, also flashing spotlights, value £750, accept £280, ideal club. Photograph
on request, Westoby, 32 The Broadway, Hull, 791209.

Leak Stereo 30. Very good condition, careful owner.
Only £35. Box No.: 1013 (London).
Leak Stereo Amplifier Stereo 30/Point One. A.I
condition. Only £22 o.n.o. Box No. 1014 ( London).
Equipment Cabinet, 72" x18x 18". Craftsman made.
Light Oak finish. Accommodates transcription turntable
tuner, amplifier, tape recorder, with record/tape storage,
space. Unused-£30 o.n.o. 95 Burgh Road, Gorleston,
Gt. Yarmouth. Phone: (0493) 63821.
Beolab 5000 amplifier, eight months old, mint condition,
cost £ 140, accept £95. Walker, Tel.: Leicester 703006.
Revox F36 2 track recent overhaul by importers, £75.
Lafayette tapes 1800, 2400 ft. 10/- and 12/6. Jefferson,
21 St. Georges Road, Sevenoaks, Kent.
Leak Stereo 30, chassis, £39. Goldring, G.99 turntable.
£18. Both unused, with makers boxes and guarantee.
Windsor 64931 (evenings).
Goldring G88 turntable, £ 12/10. Shure M55E cartridge,
£8. Jorgensen, 132 Becklow Gardens, London, W.I2.
01-743 9235.
Two Shackman dynastatic MKII loudspeakers. Outstanding reproduction. As new, very little used. Cost
£52 each, sell £37 each. Owner moving to small flat,
reluctant to sell, but must. Mr. Isenman, MAI 3924.
evenings, weekends only. (London N.W.6).
Akai stereo 4-track battery mains XIV, 2 mikes power
pack and charger, cost £ 160 accept £85. Ferrograph
series 7, 2-track stereo £ 145 and series 6mono £65 as new.
Box No. 1021 (Surrey).

FOR SALE-trade
Save f££s on new hi-li. 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: HiFi 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.

Complete quality stereo rig-Quad 22 control unit,
Quad 11 amplifiers, Quad FM tuner, Quad electrostatic
speakers, Truvox PD 99 4 track tape unit, Goldring 88
transcription deck, Ortophon arm, B & 0 cartridge.
Housed in GKD cabinet. Will haggle around £200.
Cheesley, 30 Cavendish Crescent, Hornchurch, Essex,
RM12 5NT.

"UP To 25 % discount and a 2} % bonus. Send or our
new list now and compare our prices. We offer a 2} %
bonus on orders over £ 100. Planet Electronics, 26 Highview Avenue, Edgware, Middx."

Pair "Stentorian" Senior HiFi Columns, fitted
HF8I6's, Tweeters (Cost £61). £30.
Excellent.
01-977 7340 (Teddington).

Loudspeaker Cabinet Lining
I" Superior quality, 9s. 6d. per sq. yard,
post free, per return. Roll width 54".
Any length cut.

Ortofon Diamond Type C professional mono cartridge,
in shell, Transformer and spare shell. Perfect little used
cost £22, accept £ 10 o.n.o. Box No. 1017 (Scotland).
Two Leak stereo speakers, 21" x 12". Perfect condition.
Only selling because of owners removing. £35. Telephone:
01-486 2743. (London. N.W.1).
Pair of Teak (Shelf Top) Paralines with square legs.
Craftsman built, with Mk II Elacs. Unused, perfect. £30.
Winter, Park Road, Dinas Powis, Glam.
Deram A.R.I. Arm, Stereo Cartridge, Bias Compensator, brand new Diamond and Stylus Cleaner, I year
old, £6. Pair Goodmans Axiom 10's 18 months old, £8.
Both mint condition. Stiles, 52 Avondale Road, S.
Croydon, Surrey.
AKG D24 50 ohm XLR Plug and SA IIstand adaptor
in case. In guaranteed perfect condition as when new.
£25 plus postage. P. Thompson, 82 Park Chase, Wembley
Park, Middlesex. 01-499 1232.
Heathkit 533H, Garrard 4HF/Deram, Bass Reflex
cabinet with Wharfedale 8"/Lorenz units. £29 o.n.o.
complete. Box No. 1011 (Warwickshire).

BONDED ACETATE FIBRE

VYNAIR
Loudspeaker Grille Fabric
Six distinctive patterns, 3s. 0d. per sq. foot.
Any size cut (one farthing per sq. inch),
immediate despatch. Samples Is. Od.
(refundable against order).

NICHOLS
ACOUSTICAL FITMENTS
Bubwith, Selby, Yorkshire.
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., 3/11 Parkhill Place, off Parkhill Road. London,
N.W.3. Tel.: 01-485 5775.

Tandberg 64X as new. (List £ 144). Perfect heads.
First offer of £ 115 o.n.o. Box No.: 1010 (London).

See and hear the fantastic new Quad 303 amplifier at
TOM JOYCE, 147 BOUNDARY ROAD, RAMSGATE.
Tel.: THANET 53193.

Stereo Cabinet-Deccaflex 3compartments mahogany,
best offer-Tel.: Hemel Hempstead 56462.

'Somerset' 10 and 30 watt output transformer. Transformer Equipment Limited, Railway Place, London,
S.W.19.

Leak Point One Stereo and Stereo 30 main amplifier.
Good condition. First cheque £20 secures. Box No..
1012 ( London).
Two KEF Celestes, Teak, three months old, hardly ever
used, immaculate as new, £40 o.n.o. (the pair). Also
B & O SP8, elliptical cartridge, one month old, £ 10 o.n.o.
Ashman, 77 Elder Avenue, Wickford, Essex.
Telefunken RB 66 Loudspeakers (Pair) I.B.'s. Size
11" x 10" x26". Price new 1 year ago 42 gns. each. Sell
now £ 16 each. Connected to Quad 303 for Demonstration. Waterer, 56 Hillmarton Road, London N.7.
Phone 01-607 0959.
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Frank Brown, Audio Specialist, 29 Lychgate Lane,
Burbage, Hinckley, Leicestershire. For all leading makes
of High Fidelity Equipment including the incomparable
SANSUI range. Discount for cash with order. Tel.:
Burbage 423.
Limited number available. Rogers Master II stereo
control unit with Master II stereo amplifier 35 watts
(r.m.s.) per channel. Brand New in maker's carton.
Fully guaranteed. Original list price £90. Our Price: £65.
(Interest Free Terms available). Telesonic Ltd., 92
Tottenham Ct. Rd., London, W.I. 01-636 8177.

FANTASTIC
FISHER BARGAINS
Save 50 gns. Several models. Three year guarantee.
S.A.E. for details. Photographic, tape or Hi Fi taken in
part exchange. NEW QUAD FOR OLD!

Holdings Photo/Audio Centre,
3941, Mincing Lane, Blackburn.

Big money saving offers from G.E.S. Audio Services.
Two examples of our special package deals: ( I) Leak
Stereo 30 (Case Model), Goldring GL75, Plinth and Cover,
Pair of Matched Speakers, Shure Elliptical Magnetic
Cartridge. List price £ 179/12/-. Special Price, £ 125.
(2) Rogers Cadet III Amplifier (Case Model), Garrard
SP25, Plinth and Cover, Pair of Matched Speakers,
Magnetic Cartridge.
List Price, £ 116/10/5. Special
Price, £83/101-. All Hi Fi systems fully assembled and
ready to operate if required. Carriage free. 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.

Tel 59595.
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, Iondon, W4.

SPECIALISED
HI-FI CLINIC
Highly qualified engineers available to service
all amplifiers, tuners, record players and tape
recorders to hi-fi standards. Quick turn round
—normally within a week.
Equipment may be brought in between the hours of
9a.m. and 5.30 p.m. Mon.- Fri.; 9a.m.-4 p.m. Saturday or may be sent by Passenger Train. B.R.S. or post.
Equipment can be collected and re-delivered in the
London Area.
We can install any equipment whether supplied by
us or not and where appropriate installations can
be serviced on the spot.
Consult the experts—it is cheaper in the long
run. We can supply any equipment advertised.
20"„ off new B & O Equipment

NORTHERN RADIO SERVICES ( LONDON) LTD.
153 Fellows Road, Swiss Cottage, London, N.W.3.
Tel.: 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,
Kingstanding, Birmingham 22c. Tel.: 373 2645/6.

REMARKABLE
EQUIPMENT
BARGAINS
* Top Discounts
* Personal Shoppers
Welcome
* Comparator Demonstrations
* Extensive Stocks
* Free Price Catalogue
* National Mail Order
IT'S SO EASY AND SAFE
TO BUY FROM UPL
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

YOUR ' BEST BUY' IN HI-FI

25% OFF
PLUS A 21% BONUS
ON ORDERS OVER
I00
UP TO

New comprehensive list
now available
planet electronics
27 HIGHVIEW AVENUE
EDGWARE, MIDDX.
Shure iMagnetic Cartridges ( itiaranteed New. Makers
boxes. Post free. M3DM £6"6/-, M3IE £ 11. M32E
£10/5/-. M44/4 £ 11/5/-. M44/7 and C £ 10/51-. M44E
£13/11/-. M55E £ 15/17 6.
M75/6 £ 13/11/-. M75E
£20/ I
0/-. M80E £ 17/2/6. V15MK2 £31. Send for
HI-FI list. Planet Electronics, 27 Highview Avenue,
Edgware, Middx.
Pickering's Micro-Magnetic Cartridges. Save 207,. Our
prices including PT., no extras. Guaranteed and in
manufacturer's original boxes. Dustamatic and Standard
V- I5 series. AME3, £ 161-/-; 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. HFN/33, 68 Lupus Street, London,
S.W.I. Telephone: 01-828 3160.

REFRESH

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
Kennington Studio offer Packaged HiFi equipment at
reduced prices. Send s.a.e, for details or call, 58a
Hanover Gardens, London, S.E.11. Open Wednesdays
and Thursdays 7-9 p.m. and Sundays II a.m.-4 p.m.
(above Hanover Galleries, near Oval).
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.
Sansui 5000. Holdings Photo/Audio Centre,
Mincing Lane, Blackburn. Tel.: 59595.

39/41,

AUDIO TECHNICA
Cartridges
Duexciting & "V" Magnet as used in
many broadcasting stations in Japan.
They are the closest to the original
"natural sound".

SUPER I00",, DACRON 88
Fiberfill
Loudspeaker enclosure-wadding suitable
for filling or lining cabinets. This is a
supreme wadding If" thick, 3' wide, 9/per yd. only from

VALE ACOUSTICS
58, Lowe. B

le, Newthorpe, Notts.
NGI6 3PU
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Tannoy Lancaster Loudspeakers, Holdings Photo/
Audio Centre, 39/41 Mincing Lane, Blackburn. Tel.:
59595.
Audio Electronics offer second hand reconditioned hi-fi
equipment. Examples: Garrard 301, £ 15; SME 3009
Pickup, £20; Decca ffss Mk. 3, £9; Write: 468 Arterial
Road, Leigh on Sea, Essex. Southend 521737.
Audio Electronics from Leigh-on-Sea, Essex now offer
ready to play hi-fi set-ups at remarkable values. Set-up
AEI, £ 75; Set-up AE2, £88; Set-up AE3, £ 125. Description of equipment and details by return. Buy with
confidence from us as Audio specialists with many years
of experience in the hi-fi and professional recording
industry. Open for demonstrations by appointment till
10 p.m. evenings. Audio Electronics, 468, Arterial Road,
Leigh-on-Sea, Essex. Phone: Southend 521737.
Want the best in true hi-fi equipment? at the best value
in the country. We quote for your exact requirements by
return. Examples: Rogers Cadet Amplifier Teak, £ 34;
Garrard SP.25 Diecast, £ 13; Shure M3D 7gns; Neat V70
£4/17/6; Goldring GL75 including teak/plinth cover,
£38/10/-.
Immediate delivery with manufacturers
guarantees. Terms: cash with order. Open till 10 p.m.
Monday to Saturday. Buy with confidence from the
friendly organisation: Audio Electronics, 468 Arterial
Road.
Leigh-on-Sea, Essex.
Telephone: Southend
521737.
Just received small consignment of Model 722 Stereo
Ferrograph Recorders, 2-Track 10 watts per channel £ 185.
Clement Wain Ltd., Newcastle, Staffordshire. ' Phone:
63119.
D.I.Y.—All materials and components for construction
of high fidelity loudspeaker systems (
empty enclosures,
BAF wadding, Tygan, Vynair fabric, cross-overs etc.).
Many other audio accessories and speaker kits. SAE for
for lists: P. F. & A. R. Helme, Dept. HF, Summerbridge,
Harrogate, Yorks.
Sale time at Canterbury HiFi. All items offered are new.
Arena 2400 MPX, £72; 2500 MPX, £80; Sansui 220 tuner/
amp, £66; Leak Varislope/Stereo 20, £40; Armstrong 425,
£68; Armstrong 421, £38; Thorens TD 150AB, £ 35;
Sennheiser MD211 Microphone, £25; Quad FM, £22;
Quad Decoder, £ 12; Sandwiches, £ 36 each; Pavanes, £55
pair; Dovedales, £55 pair; Viking Standard Cabinet, £ 24,
etc. List on request. Canterbury Hi-Fi Centre, 26 St.
Dunstans Street, Canterbury. Telephone 65315.
Cash Discounts—Goldring GL75, £30/10/3; GL75P/
Cover, £41/3/5; G800, £ 10/18; G800E, £ 15/16; Pickering
V15AME2, £ 13/10; Dual 1019/M75, £46/18/7; 1015/M75,
£36/2/3; base/cover, £ 11/5/3; Shure M3DM, £6/12/6;
M31-E, £ 11/10; 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, £22/010; M75-G,
£13/10; VIS, £31; Armstrong 423, £37/10; Neat V70,
£4/13/11; Nikko TRM40B, £39/10; FA Ml2F, £61/10/3;
Rogers Cadet Ill, £30; Ravensbourne, £51/14; Trio
TK150, £29/10; TK250, £42; TK350, £51; TK500E,
£34/10; HS3, £4/17/6; AD76K, £3/15; Audio Technica
AT66, £51918; KEF Concord, £34/16; Celeste, £2315;
Leak Stereo 30, £41/12; T/Line Stereo FM, £411814; case
only, £5; double case, £8; Goodmans Maxamp, £43/4;
Maxims, £ 17; Thorens TDI50AB, £33/10/8 ; TXI I,
£31918; Bias compensator, £ 1/7/6; TD124, £37/7/9;
Sinclair, 2000 Amp, £25/17/7; Tuner, £23/1; Sony,
TC255, £73/11/5; Sanyo MR999, £99/10; MR800, £76/1;
OKI 300D, 4-track, 2-speed, stereo tape deck, £64; THE
FOLLOWING NEW EX-EDMONSTRATION EQUIPMENT, Arena, T2400, £70/7/11; T1500, £55/6/7; F2I0,
£27/10; F211, £28/7/3; HT18, £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, £ 14/10.
M. O'Brien, 49 Compton Road, London, SWI9. Tel.
01-946 1528.

MISCELLANEOUS
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.I9. 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 HiFi 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 6011.
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.

Audio Specialist and Consultant—David Philips, " St.
Anthony", Murley Crescent, Bishopsteington, Devon.
Tel.: 326.

Tape to Disc. 50 minutes LPs. Studio available.
Warren Recordings, 59 Hendale Avenue, London, N.W.4
Tel.: SUNnyhill 0306.

Lambda Record Company. HiFi Specialists, wish to
purchase good used equipment. Cash or Part Exchange.
70 Liverpool Road, Liverpool 23.

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.

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.

Lee Electronics. The Tape Recorder and HiFi Specialists wish to purchase good quality Tape and HiFi
equipment for cash. 400 Edgware Road, London, W.2.

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 FENGINEERING, 3 Willowbank, Sunbury-on-Thames,
Middlesex. Tel. Sunbury-on-Thames 83232 ( 24hr service)
Teak Oil specially formulated by Rustins to give the
soft lustrous look to your teak veneered cabinets. Details
and full list of other wood finishes from Dept HF,
Rustins, Waterloo Road, Cricklewood, N.W.2.
Rustins Plastic Coating. The superior woo4 finish.
Easily applied—just brush it on and your cabinets will
match the super high gloss polyester finish reserved for
the finest factory produced units. Also gives matt or
semi-matt finish if required. Highly resistant to solvents,
heat, abrasion and impact. Complete outfits No. 1, 6/6;
No. 2, 9/- from all good D.I.Y. shops. Details and full
list of other wood finishes from Dept HF, Rustins,
Waterloo Road, Cricklewood, N.W.2.
Now you can effectively repair scratched records;
refresh the tonal brilliance of old records and protect
your new records. New revolutionary three process kit.
Send 41. stamp for details to: 36 High Street, Salisbury,
Wilts.

LET US COME TO YOU,
if you require aprofessional quality stereophonic recording and production on location.
Full facilities with personal service at
competitive prices.
Please write or ' phone for information to

RICHARD DANIEL,
4Latham Rd., Twickenham, Middlesex,
01-892 9599. 01-435 0066. ( Day & Night.)
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.
Three Counties Recordings, I, Broomfield Close, Rydes
Hill, Guildford.
Audio Developments, manufacturers of studio quality
mixing equipment, have available for hire full mobile
stereo recording facilities. Masters and pressings produced. Tel.: 01-504 0632 and 01-272 3761.
Graham Clark Records. Tape to Disc-Pressings.
23 The Grove, Walton-on-Thames, Surrey. Tel.: Walton
25627.

STUDIO FACILITIES

WANTED

Your tapes to disc. 7 in. 45. 25/-; 10 in. LP, 55/-1
12 in. LP, 65/-. 4-day postal service. Masters and
Vinylite pressings. Top professional quality, s.a.e. photo
leaflet.
Deroy Studios, High Bank, Hawk Street,
Carnforth, Lancs.

Wanted for cash: Tape Recorders, HiFi 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.

Highest Cash Prices offered good quality Stereo TapeRecorders, HiFi Equipment and LP Records, R.E.W.
(Earlsfield) Ltd., 266/8 Upper Tooting Road, London,
S.W.17. Tel.: 01-672 9175.
GOOD QUALITY TAPE RECORDERS
CHASED FOR CASH. TEL.: 01-472 2185.

PUR-

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).
Wanted—Quality HiFi equipment. Separate items
considered, turntable, arm, cartridge, amplifier, etc.
Excellent condition essential. Box No. 1019 (Wales).
Wanted, Professional Tape Recorder, mint condition,
prompt cash. Details to: Brumpton, Frithville, Boston,
Lincs.
Wharfedale W3 speaker system, Walnut, good condition. Butteriss, 12 Deacons Lane, Ely, Cambs. Tel.:
Ely 2195.
Goodmans Eleganzia Il speaker required, secondhand.
Box No. 1016 ( London.
HiFi Engineers who can offer reliable service to
resident of Reading please write Box 1015 ( Berks).
GEC Octagonal Periphonic Loudspeaker Cabinet
wanted. Carver, 7Sea Way, Bognor Regis. Pagham 2921.
Mordaunt Arundel Loudspeaker. Please state condition,
finish and price. Payne, 15 Northfield Road, Onehouse,
Stowmarket, Suffolk.
Help—Wanted brand new Armstrong T/amp 226, or
221 and 223. Surridge, 12 Blakeney Rd., Patchway,
Bristol. Tel.: 48509.
Decca Mk. 111 professional arm and head. White,
"Meadowside", Mill Road, Gt. Bardfield, Braintree,
Essex.
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CARTRIDGES & PICK-UPS

MONO & STEREO AMPLIFIERS

Cash
ADC-I0E stereo cartridge .. £46 4 2
ADC-40 arm
..
£ 19 8 1
A & D Laboratory 9arm
..
£ 31
2 1
Connoisseur SA U-2 arm
..
£ 12 19 7
Decca Deram cartridge .. £ 5 6 10
Decca Mk IV cartridge C4E or H4E £ 22 8 9
Decca Mk IV cartridge SC4E or SH4E £ 32
1 1
Empire 808 cartridge .. £9 17
3
Empire 888 cartridge .. £ 12 12 7
Empire 888E
£ 16 12 9
Empire 888P
£ 13 17
3
Empire 888PE
.
£ 17 16
1
Empire 888SE
..
£ 25 17 6
Empire 999VE
£ 45 Il II
Goldring 800 free field mag. cart. . £ 13 0 0
Golclring 800E free field mag. cart. £ 18 17
7
Neat V70 Stereo magnetic cartridge £ 5 4 8
Neat V70E Stereo magnetic cartridge £ 7 15
3
Neat G.30 tone arm
.
£ 11 14
1
Ortofon RS212 pick-up arm
£ 30 17
7
Ortofon SLISE with transformer .. £ 34 15 10
Pickering VIS AME II
..
£ 19 5 10
Shure M3DM
£8 10 6
Shure M55- E
£20 IS 6
Shure M44-7
£12 19
5
Shure M75- E
£25 18 IO
Shure M44- E
£17 8 4
Shure VIS II
£40 15
3
Shure M75-6
£17 8 4
SME 3009 with $ 2shell
£31
6 3
SME 3012 with $ 2shell
£33 7 4
Sony PUA 237 tone arm
£47
0 6

Deposit
£16 4 2
£6 8 1
£11
2 1

£8
£11

£6
£6
£9
£15
£6

£10
£11
£7
£7
£9
£6
£13
£6
£11
£11
£12

Mthly Pays
Export
12 of £2 10 0 $76.80
6 of £2 3 4 $ 38.00
IO of £ 2 0 0 $60.00
$24.48
$10.35
8 9
7 of £2 0 0 $43.59
1 1 IO of £2 2 0 $62.28
$24.50
$28.50
12 9
5 of £2 0 0 $ 32.40
$26.90
16
I
5 of £ 2 4 0 $ 34.68
17 6
8 of £2 0 0 $ 50.40
Il Il
12 of £2 10 0 $ 99.80
$24.00
I/
7
6 of £ 2 0 0 $ 36.54
$10.20
$15.12
$26.40
17 7 IO of £ 2 0
$ 70.00
15 10
IO of £ 2 6
$ 50.00
5 10
6 of £2 0
$41.40
$16.15
IS 6
6 of £2 3
$ 39.12
$24.20
f
8 10
8 of £ 2 0
$ 50.40
8 4
5of £ 2 4
$ 33.84
15
3 12 of £ 2 5
$ 79.20
8 4
5 of £ 2 4
$ 33.84
6 3 IO of £ 2 0
$60.39
7 4 11of £2 0
$ 66.40
0 6 12 of £ 2 18 $ 91.20

TRANSCRIPTION UNITS & AUTO CHANGERS
B & O Beogram 1000V unit
Connoisseur Craftsman II
Connoisseur Craftsman Ill
Deccadec deluxe
Dual 1019
G
d 401
Garrard AT 60
Garrard SL 95
Garrard AP 75
Garrard SP 25
Gold ring GL 68
Gold ring GL 75
Gold ring G99
Marants SLT 12
Sony TTS 3000
Thorens TD 124
Thorens TD 224
Thorens TD 150AB

SPECIAL MER!

£41
£18
£24
£19
£44
£31
£17
£45
£23
£15
£22
£36
.. £ 24
.. £262
£81
£46
£89
£39

9
13
18
4
17
14
S
9
16
Il
15
8
14
7
8
15
12
16

Il
II
10
8
6
2
IO
1
7
Il
I
2
1
9
0
IO
8
9

£ 14
£6
£8
£7
£ 14
£ 11
£6
£ 15
£8
£5
£7
£ 12
£8
£ 88
£27
£ 16
£ 30
£ 13

9
13
18
4
17
14
5
9
16
il
15
8
14
7
8
15
12
16

II
II
IO
8
6
2
IO
I
7
II
1
2
1
9
0
IO
8
9

12 of £ 2
6 of £ 2
8 of £2
6 of £ 2
12 of £2 1
10 of £ 2
5 of £ 2
12 of £2 I
5 of £ 3
5 of £ 2
Sof £ 3
2 of £ 2
8 of £2
2 of £ 14 1
2 of £ 41
2 of £ 21
2 of £ 5 1
2 of £2

GARRARD SP 25 MK Il 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

E11.10.0

IO of £2 2 0 $ 72.60
12 of £ 2 1 8 $84.00
12 of £ 2 0 0 $82.00
$23.60

.

£ 19
1 0
£ 13 3 8
£ 11 12 10
£ 16 Il
9

Goodmans Maxamp
Leak Stereo 30 ..
Leak Varislope Mono ..
Leakyarislope II stereo 20
Marantz Model 1ST
Nikko TRMI20

12 of
12 of
9 of
12 of

£ 3 0 0 $ 121.32
£ 2 3 4 $86.40
£2 0 0 $64.72
£ 2 10 0 $ 101.70

Cash
Deposit
.. £43 13 9 £ 14 13 9
.. £ 52 0 O £ 18 0 0
.. £ 101
1 4 £ 34
1 4
£59 17 O £20 17 0
. £ 64
1 O £ 24
1 0
.. £ 102 18 O £ 36 18 0
.. £ 54 0 O £ 18 0 0
£52 0 O £ 18 0 0
.. £ 37 10 O £ 12 10 0
.. £63 0 O £ 21
0 0
.. £ 252
. £ 95

7
0

Nikko TRM-4013

.. £46 10
Quad 303 and 33
.. £ 98 0
Rogers Ravensbourne transistor amp £ 59 10
Rogers Cadet III
£37 10
Sansui 2000 tuner/amp
£154 13
Sansui 400 tuner/amp
. £ 127 4
Scott 260E stereo amp
.. £ 125 o
Sony STR 6060F stereo tuner/amp .. £ 188
Sony TAI080 amp
.. £ 120 o
Sony TAII20 amp
.. £ 160 o
Tripletone amp
.. £29 19
Truvox TSA 2000 amp..
£54 12

9 £66
O £ 35

Mthly Pays
12 of £ 2
12
12
12
12

of
of
of
of

8

Export
4

$82.26

£ 2 16 8 $ 126.80
£5 II
8 $ 194.40
£ 3 5 0 $ 167.58
£3 6 8

12 of £ 5 10
12 of £ 3 0
12 of £ 2 16
12 of £ 2
12 of £4

0
0 $ 129.60
4 $ 124.80

1 8 $ 91.20
6 8 $ 151 20

7
0

9
0

12 of £ 15 10
12 of £ 5 0

0 $000.00
0 $228.00

O £ 16 IO
O £ 34 0
O £20 10

0
0
0

12 of £ 2 10
12 of £ 5 6
12 of £ 3 S

0 $ 102 00
8 $235.20
O $ 138 48

O £ 12 10
8 £ 51 II
5 £43 4

0
8
5

12 of £ 2 1 8 $ 93 36
12 of £ 8 Il
8 $298 00
12 of £ 7 0 0 $244.08

O £45
6 £63

0 0
1 6

12 of £ 6 13
12 of £ 10 8

4 $300.00
4

O £40
O £ 60

0
0

0
0

12 of £6 13
12 of £8 6

0 $280.00
4 $384.00

6
0

9 of £ 2 2
12 of £ 3 0

4 $67.00
0 $ 129.36

6 £ 10 18
O £ 18 12

SPEAKERS & SPEAKER SYSTEMS
Celestion Ditton IS .
Celestion C X 2012
Goodmans Axiom 301..
Goodmans Axiom 201..
Goodmans Trebax 5K2OXL
Goodmans Maxim ..
Goodmans
Goodmans
Goodmans
Goodmans

Mambo .
Marimba ..
Magnum K
Axiom 80

Goodmans Mezzo II
HW Bergen ..
HW Narvik ..
KEF Concerto ..
KEF Celeste Mk. Il
KEF Concord ..
KEF Cresta
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 IV RS ,DD
Wharfedale Super IO'RS DO
Wharfedale Super Lintons ( Pair)
Wharfedale Dentons ( Pair)

RECORD HOUSING
Longfellow
£ 55
1 0
Lowflex .
..£ 39 3 8
Lowline
...
£29 12 10
Schubert
..
£46 11
9

Dynaco SCA35 amp ..
Dynaco PAT4 pre- amp
Dynaco 120 amp

A 8. D Titanium Cone Model
Celestion Ditton 10 ..

HI-FI EQUIPMENT CABINETS
H OWLAND-WEST SCANDINAVIAN RANGE
Malmo II
.
£ 32 14 10 £ 11 14 10
Tromso II
£ 38 4 0 £ 13 4 0
Viking Major Witil stand
£ 37 2 2 £ 13 2 2
HW Iplinth and cover
£ 10 12 9
HW8 plinth and cover
£8 10 0
HWI2 plinth and cover
£ 13 18 3

Armstrong 127 tuner/amp
Armstrong 521 stereo amp
B& 0 1000 tuner/amp

Wharfedale Airedale ..
Wharfedale Teesdale ..
All prices subject to alteration

£18 15
O £ 6 15
£21
3 I £7 3
£31
3 6 £ 11
3
£18 18 o £6 18
£17 18 o £6 18
£12 10 o

0

6 of £ 2

0

0

I

7 of £ 2

0

0

$45.48

6
0
0

IO of £ 2
6 of £ 2
5 of £2

0
0
4

0
0
9

$ 68.52
$ 42.00
$42.00

6 of
7 of
5 of
12 of

£2
£2
£3
£2

3
0
0
3

$30.00
$20.16
4 $ 39.24
0 $ 43.20
0 545.20
4 $ 96.24

8 of
IO of
Sot
9 of

£2 0 0 $ 58.56
£2 0 0 $ 74.16
£ 2 0 0 $ 30.00
£2 3 0 $66.60

8 O
7 8
£7 7 8
£21
6 6 £7 6 6
£23 19 II £ 8 19 11
£40 2 O £ 14 2 0
£24 16 7 £ 8 16 7
£30 18 O £ 10 18 0
£16 15 10 £6 151 0
£29 IS O £ 10 8 0
£53 IO O £ 17 10 0
£29 0 O £ 11
0 0
£43 IO 0 £ 14 10 0
£22
3 7 £8 3 7
£8
£20

£24 0
£29 15
£43 IO
£48 IO
£56 0
£66 0
£34 15

o £8
o £10
o £14
o £16
o £20
o £22
o £12
o £18
o £6
o

o

12 of £ 3 0
9 of £ 2 0
12 of £ 2 8

0 $ 128.40
0 $69.40
4 $ 105.60

0
8
10

0
0
0

8 of
8 of
9 of
12 of

£2
£2
£2
£2

0
0
3
8

0 $43.20
0 $ 57.60
0 $ 71.40
4 $ 104.40

10
0
0
15

0
0
0
0

12
12
12
II

£2
£3
£3
£2

13
0
13
0

$120.00
0 $ 134.40
4 $ 137.00
0 $ 00.00

12 of £ 3 0
6 of £2 0

0 $00.00
0 $ 45.00

£54 0
0 0
£18 15
15 0
£12 0
£12 8 9
£41 18 1I £ 14 18 II
£33 2 3 £ 11
2 3
£69 IO o £23 10 0
£52 IO

$42.00

£18 10

0

of
of
of
of

4

$27.66
$ 21.80
12 of £ 2 5 0 $ 40.44
II of £ 2 0
12 of £ 3 16
12 of £2 16

0 $ 81.82
8 $ 162.48
8 $ 1.25.00

ALL AVAILABLE ON OUR FAMOUS

INTEREST

TAPE DECKS & TAPE RECORDERS
Cash
£198 15
£268 16
£111 17
£158 7
£164 19
£86 16
£153 6

Akai M9 .
Akai X300
Akai 1710
B & 0 2000K
B& 0 2000T
B& 0 1100K
Ferrograph 713 mono
Ferrograph 702 stereo
Ferrograph 722 stereo
Revox 77 1102/ 1104
Revox 771122/1124
Sony TC 200
Sony TC 530
Sony TC 260
Sony TC 800
Sony TC 100
Sony TC 900
Sony TC 230W .
Sony TC 355
Tandberg 64X
U her 4200
Uher 4000L

£194
£177
£204
£90
£146
£100
£79
£42
£35
£110
£100
£147
£154
£129

3
9
15
0
12
2
17
9
18
4
2
13
2
7

9
1
II
0
5
3
3
I
0
0
0
3
6
9
6
0
9
6
0
3
7

Deposit
£66 15 9
£89 16 II
£37 17 II
£53 7 0
£55 19 5
£29 16 3
£S1
6 3
£S8 8 5
£65 3 I
£59 9 0
£68 IS 0
£30 0 0
£49 12 3
£34 2 6
£30 17 9
£ 14 9 6
£9 18 0
£37 4 9
£34 2 6
£49 13 0
£52 2 3
£43 7 7

Mthly Pays
12 of £ 11 O
12 of£14 18
12 of
0
12 of £8 IS
12 of £9 1
12 of £4 15
12 of £8 10
12 of £9 11
12 of £ 10 15
12 of £9 16
12 of [ II
6
12 of ES 0
12 of £8 1
12 of £5 10
12 of £4 1
12 of £2 6
12 of £2 3
12 of £6 1
12 of £5 10
12 of £8 3
12 of £8 10
12 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

Our extensive knowledge in the Home and 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 Ladderax, Telefunken, Van Der Molen, etc.

eFREE DELIVERY IN U.K. •M N.IMUM FREIGHT CHARGES TO OVERSEAS
CUSTOMERS-Free of U.K. tax- No
carting
costs-all
consignments
F.O.B.
eEQUIPMENT SUPPLIED TAX FREE TO OVERSEAS VISITORS ON PERSONAL
EXPORT SCHEME. e High Fidelity Catalogue 36, post free.
,

AM- FM- MULTIPLEX TUNERS
Armstrong 523 AM- FM
Armstrong 524 FM tuner
Armstrong 425 tuner/amp
Armstrong 426 tuner/amp
Dynaco FM- 3tuner .
Goodmans Stereomax AM- FM
Leak Trougbline FM Tuner
Leak Troughline Stereo
Maranta 10B tuner ..
Nikko FAM I2F stereo
Nikko ST701 turner/amp
Quad FM stereo tuner
Rogers Sy.% FM tuner ..
Truvox FM 200

£S2
£40
£79
£88
£80
£82
£36
£51
£478
£68
£136
£51
£21
£37

9
4
14
19
12
10
8
10
4
8
3
0
0
13

0 £ 18
6 £ 14
9 £26
0 £29
3 £27
4 £27
10 £ 12
S £ 17
0 £ 160
3 £23
II £46
0 £ 17
2 £
4 £ 12

9
4
14
19
12
10
8
10
10
8
3
0
0
13

0
6
9
0
3
4
10
5
0
3
11
0
2
4

12 of £2
12 of £2
12 of £4
12 of £4
12 of £4
12 of £4
12 of £2
12 of £2
12 of E26
12 of £2
12 of £7
12 of £2
7of £2
12 of £2

16
6
8
18
8
11
0
16
10
18
10
16
0
1

8
8
4
4
4
8
0
8
0
4
0
8
0
8

$ 133.66
$ 172.00
$ 168.00
$65.22
$94.80
$82.00
$262.80
$96.00
$ 37.29
$82.60

HI-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
I
£39 14
£45 16
£89 7
£45 9
£35 12
£25 4

2
3
6
2
9
4
0

El I 1
£ 13 14
£ 15 16
£30 7
£ 15 9
£9 12
£9 4

2
3
6
2
9
4
0

10 of
12 of
12 of
12 of
12 of
12 of
8of

£2
£2
£2
£4
£2
£2
£2

0
3
10
18
10
0
0

0
4
0
4
0
0
0

$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 deposit and 12 monthly payments of £4.8.4 $ 153.20

92 Tottenham Ct. Rd., London, W.I. Tel.: 01-636 8177 8
Between Warren Street and Goodge Street Tube Stations
Open weekdays 9-6; Thursdays 9-7; Saturdays 9-1

Incorporating two slow speed
synchronous motors for 33-¡ and
45 rpm.
Phosphorbronze beari ng turntable I01" dia. Lathe
turned
aluminium
castings.
Microswitching using suppressor condensers.
200/250v. 50 Hz.

the inside story of Willi Studer

The Revox A77 is Willi Studer's biain 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 USA and Canada
Revox Corporation 212 Mineola Avenue
Roslyn Heights New York 11577 New York USA
Tri-tel Associates Ltd Toronto Canada

R EVax

