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CONNECTING UP YOUR HI-FI EQUIPMENT
LOOKING BACK FROM 1999
PICKUPS-A SURVEY OF DESIGN REQUIREMENTS
PAUL VOIGT-AUDIO PIONEER
HOME-MADE & COMMERCIAL SPEAKERS COMPARED

MOTORS
Dual 1019
Garrard SL95
Garrard SL75
Goldring-Lenco GL75
Thorens TD150
PICK-UPS
Decca Deram
Ortofon SL15E
Shure M3DM
Shure V15 type II
AMPLIFIERS
Acoustical Quad 33/303
Cambridge Audio P.40
Ferrograph F307
Goodmans Maxamp 30
Leak Stereo 70 Plus
Nikko TRM4OB
Radford SCA30
Rogers Ravensbourne
Rogers Ravensbrook
Sansul AU777
TUNERS
Acoustical Quad FM
Armstrong 423 AM- FM
Leak Trough Line Stereo
Nikko FA M12F
Rogers Mk III Switched FM
TUNER/AMPLIFIERS
Arena T2500F
Armstrong 426
Nikko ST701
Sansui 3000A
SPEAKERS
Acoustical Quad Electrostatic
Bowers & Wilkins DM3
Goodmans Magnum K
Kef Concerto
Leak Sandwich
Medley Maestro
Tannoy Lancaster 15C, Gold
Wharfedale Denton

please •

not with apin!

Choosing hi-fi is a serious business.
You can waste an awful lot of money and end up with a very inferior
system if you don't go about it the right way. Now if we tell you the
way to be sure of getting the best value for your money is to come
to Imhofs you will think we are prejudiced. Perhaps we are. But our
Hi -Fi Rooms have been designed specially to help you in making your
choice wisely.
The Imhof Mono/Stereo Comparators enable you to compare the
performance of 4,000 different combinations of hi-fi equipment and
to switch from one to the other in a second.
This is a service unequalled anywhere in Great Britain.
any time and hear for yourself.

Come along

We have picked out a few hi-fi items from the wide range now
on display. There is only one possible way to find out which
is the best and that is to hear them for yourself. And the best
place to do that is at our showrooms in New Oxford Street!
Visitors to this country can choose their equipment personally and
have it delivered, tax free, to their plane or ship. If you are unable
to visit us you can, of course, order by post with confidence and
have your equipment sent to any part of the world under our Guaranteed Export Service— send for details.

IMHOF'S
Dept. 4/6. 112-116 New Oxford Street, London WC1
telephone: 01-636 7878
Please tick appropriate squares
Ienclose cheque/postal order/stamps for 2/6d— please
send me a copy of This Year of H. -Fi
I
Living overseas Iwould like a free copy of This Year of
Hi -Fi
Please send me, free of charge, details of:
monthly record accounts E
guaranteed export service

ri

Eddystone communication receivers ,
name
address
R54
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*expert service * 12 months guarantee
* no waiting * no repair bills
*demonstrations in the home
Chew

GRUNDIG RTV600 TRANSISTORISED
STEREO TUNER- AMPLIFIER
By George Goodall

ABC

We're so choc a- bloc with fine>
hi-fi equipment, there's just
•room to burst through and say...

Call, write or 'phone:-

729

e

148, High Street, Epping, Essex Tel: 4242
Open Monday to Saturday 9a.m. till 6 p.m.
except Wednesday ( closed all day)
and Friday ( late shopping) 9a.m. till 8 p.m.

Britain's largest selling
hi-fi journal, with an
audited average net sale of
38,473 copies per issue at the
last half- yearly count ( July- Dec 1968).

Instant Comparison
makes aSound Choice

Paired speakers in Largs showroom with Largs . 111X1-00.11PARATOR

Meet the MINI-COMPARATOR - newest product of Largs
technical brains. It's asmall relation of the magnificent Comparator
Console in our Hi-Fi auditorium. The MINI-COMPARATOR is
in our re-modelled ground floor showroom, and it's there to help
you choose the less expensive loudspeakers.
We stock many good makes (and no other kind), at prices per pair
from £25 to £335 for the Tannoy Autograph (and at Largs is the
only stereo pair of these in any British showroom). There's no
indisputable 'best'. But there is abest for you; the make that pleases
your ear at the price that suits you. And the only way to settle on
that one (ask any expert) is to listen to them all - in close comparison.
That is what the MINI-COMPARATOR lets you do. To it we
couple one of sixteen record playing units - and any of twenty-five
pairs of speakers. You then have instant comparison of pair after pair
after pair, switching backwards and forwards among the ` possibles'
and the ' probables' - till you find the pair that satisfies you
completely.
Downstairs the Comparator Console uses an even wider selection of
choices (tuners, amplifiers, turntables, pickups, speakers), to
compare one Hi-Fi set up with another till you find the most
rewarding combination.
And that's worth finding, you'll find!
Delivery and normal installation are free within 20 miles of London,
so are Largs technical brains for servicing within 12 months.

e'

ARGYLL - by
Largs own cabinet craftsmen.
Very compact - 9h" long,
I' 4rdeep, with perspex
cover to record player.
Designed for transistorised
equipment, especially Leak 70 and 3oX.
In satin mahogany, walnut or oiled teak
finish - (cabinet only) £30 18s 6d.
Send for our booklet ' Contemporary Furniture'
(or, if you prefer period styling ask for our
'Traditional' brochure).

Now probably the best showrooms in the world
for choosing agood radio-gram.
76-77 HIGH HOLBORN, LONDON, W.C.s. - os 242 2626, (
PBX)
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MODEL 2000
PLINTH SYSTEM
Designed to house SME precision pick-up arms in

o

o

o

combination with leading makes of turntable, the
Model 2000 Plinth System combines high- quality
workmanship with ease of assembly. The basic unit is
finished in selected veneers of teak, straight grained
walnut, or rosewood. A one-piece hinged lid in heavy
acrylic is reinforced with a polished stainless steel trim.

o

Motor boards in matching veneers
are ready cut and drilled for
screw- driver assembly with the
appropriate pick-up atm and
turntable. The range, which will be
added to from time to time,
includes a blank board which can
be cut to special order.

Write for details to :
SME LIMITED • STEYNING

o

SUSSEX • ENGLAND
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Four-point spring suspension
adjustable for height and damping
protects the motor board from
acoustic feedback and external
vibration.
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Perfectly matched ' System Four' equipment has been specially designed for people who appreciate fine sound. ' System Four' urits
have the added advantage of being housed in veneered teak
cabinets and are suitable for shelf or contemporary wall mounting
KLINGER STEREO AMPLIFIER KC26
Built to the highest technical standards ensuring outstanding reliability, long
term stability and virtual freedom from heat, hum, microphony and noise. This
fully integrated high fidelity amplifier represents the ultimate In domestic sound
reproduction, including comprehensive facilities for record reproduction.
All input and output facilities are provided by foolproof plugs into clearly identified
sockets at the rear of the instrument.
Up to three different pickups could be connected simultaneously and selected by
push button.
The front control panel is finished In Grey/Silver with Black and Silver trim.

£44.2.0.

GARRARD SP25 Mk 11 RECORD PLAYER
A high- quality single record playing unit at moderate cost; incorporates a number
of special features including a cue and pause control, calibrated fine stylus force
adjustment, pickup arm bias compensation and alarge turntable. On completion of
playing arecord the automatic pickup arm returns to its rest and the motor cuts off.
Finished in Polychromatic Dark Green and Silver, and mounted on a Teak Plinth
with Perspex Cover.

SHURE STEREO CARTRIDGE MODEL M3D-M

Shure Magnetic M3D-M is a magnetic cartridge with wide frequency response and
excellent channel separation. It tracks at under 3 gramms and has a response
from 20 Hz to 15000 Ha. A compatible stylus with 0.7 mil radius is fitted and will
play both Mono and Stereo records.
Price of SP25 with Shure Cartridge
all mounted on Teak Plinth with Cover
£30.12.6.

FOUR UNIT LOUDSPEAKER SYSTEM
To compliment the superb results attainable from the Amplifier, we offer aspeaker
combination capable of smooth reproduction from below 25 cps to above 17 Kcs.
Full stereo width is achieved with a carefully matched four speaker system consisting of two 10 in, round bass units and two 4in. high frequency tweeter units.
Mounted in Teak Veneered enclosures measuring 20" x15 - x
The bass unit
has a circular exponential ridged cone giving a smooth frequency response over
the lower and middle register. A high flux magnetic assembly ensures high
sensitivity and efficient reproduction with specially matched 15 ohms Voice coil.
The 4in. Cone Tweeter is fitted with a powerful ceramic magnet and lightweight
coil. These units coupled with aspecial crossover filter, ensure asmooth response
with complete freedom from irregularities. Price for two matched speaker systems

£30.15.0.
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BM Mini.

Please send me FREE
specification leaflets of
your range.

I

NAME

Ibut units purchased complete only BD
II
Terms Available CALLERS WELCOME

Gns

Inc P: •

H.P.

ADDRESS
,16

IMEll
11111.

SYSTEM FOUR units are available separately £ 105 « 9 6

radio 100

Chase Side, London N14
Tel: 01-886 3733/9666
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TECHNICAL SPECIFICATIONS AVAILABLEMST THIS COUPON MAY FOR LEAFLETS

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

TYPE

FREQUENCY RANGE

STYLUS FORCE

STATIC COMPLIANCE

PRICE, incl. P/TAX

STS 244-17

20-20,000 Hz

1+-3 gms

18.10 -6 cm/dyn

f7 17 6

STS 344-17

20-22,000 Hz

1 -2gms

25.10 -6 cm/dyn

£11 190

STS 344-E

20-22,000 Hz

1 -2gms

25.10 -6 cm/dyn

£16

56

STS 444-E

10-24,000 Hz

33.10 -6 cm/dyn

£22

00

7
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 £51 I9s. Od. incl. P/TAX.
Base and cover optional extra £9 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

SATURDAY 9AM-NOON

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

Cartridges

E

Free Hi Fi Price Catalogue
High

NAME

Fidelity
ADDRESS
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Turntables

D

The Better Way
To Buy HI- F1

You've never had
it so good.

A-6010
The top of the TEAC line.

Unique electric phase- sensing auto- reverse system. Symmetrical control operation.

656

A-1500
Tape deck, 4- head.

4- track, 3- motor. All pushbutton system. Echo & add recording. Autoreverse.
Metal portable case or walnut case.

A-2020
Bi-directional operation. Recording and playback. Symmetrical control lever.
Metal portable case or walnut case. Stereo tape recorder, complete with power
amplifier and speaker systems.

A-4010
4- head, 4- track, 2- channel tape deck. Dual speed hysteresis synchronous motor for capstan drive. Two eddy current outer- rotor
motors for reel drive. Symmetrical control operation. Four solidstate amplifiers. Tape tension control switch. Independent LINE
and MIC input controls. Great walnut styling. Autoreverse.

It's no exaggeration. TEAC tape decks are the last
word in listening and masterpieces of skilled craftsmanship. They blend advanced technology with modern design and are made for professionals ... people who are
serious about music and who are willing to invest in the
finest equipment their money can buy. For them, recording and sound equipment must measure up to the

A-1200
3- head,

4-track, 3- motor tape deck.

All push-button system.

Automatic shutoff. Echo & add recording system. (without autoreverse) 2 track available as special order.

highest international standards of excellence ... and
TEAC tape decks do just that. The distinctive stereo
performances of TEAC tape decks and their wide price
range ... probably the widest offered by any manufacturer ... makes a superbly engineered TEAC tape deck
available for any pocketbook.
For complete information
and specifications of the entire TEAC line, write us.

TEAC.

94-7, 2-chome, Tsunohazu, Shinjuku-ku, Tokyo
TEAC DISTRIBUTORS IN EUROPE AND SOUTH EAST ASIA:
U.K. B.H. Morris & Co., Radio) Ltd, 84,88, Nelson Street, London, E. 1 Phone:
01-790-4824
Australia Australian Musical Industries Pty. Ltd. 10.3 E.izabeth Street, Melborne Denmark QUALI-FF Christianholms Parkvej 26,
Klampenborg Phone: OR- 10-600
Greece Elina Ltd., 59 & 59A Tritis Septemvriou Street, Athens 103 Phone: 820-037
Italy Audel sa. 20124
Milano, Viale Tunisia 45 Phone: 661168
Portugal Jorge Goncalves, Avenida 5de Outubro, 53, 1., Lisboa- 1° Phone: 44029
Sweden Audio Nike
AB, Sunnanvag 14. Lund 7 Phone: 0412-15800
Spain ingra S.A. Francisco Tarrega. 14 Barcelona- 16 Phone: 236-3300
Hong Kong Excel Hi.
Fi Company, Central Building Queen's Road
Phone: 232528
Philippines Empire Electronics, 708 Aurora Blvd., Quezon City Phone: 7-16-66
Singapore & Malaysia Hwee Seng & Co., 259 Beach Road, Singapore 7 Phone: 35348
Taiwan Tai Sheng Trading Co., 214 Sing Shing Street,
Kaohsiung Phone: 54800 Thailand Union Sound Co., Ltd., 722 Near Grand Theatre, Wang-Burapa Road, Bangkok Phone: 21411
EXCLUSIVE US & RCAF SUPPLIERS IN EUROPE NAAFEXCO Corp.. Navy, Army, Air Force Exchange Contractors Pilatusstrasse 8, 6052 Hergiswil
NW, Switzerland Phone:751727
Canada Amer,can General Supply of Canada. Ltd. 8320 Grenache Ville D'Anjou, Montreal 5, Que.
3520 U.S.A. TEAC Corporation of America, 2000 Colorado Ave., Santa Monica, Calif. 90404 Phone: 213-394-0240
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Phone: 351-

The turntegale theft
turned the tildes.
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/P 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 to i¡ grams with avertical
tracking angle of 50,it is fitted with a
replaceable elliptical micro diamond stylus
having an effective tip mass of less than img.
£15.4.6. (plus £3.12.7. P.T.)

®

Goldring Manufacturing Co. (Great Britain) Ltd.,
48 6/
488 High Road, Leytonstone, E.I. Tel: Leytonstone 8343
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Fur what
you are about to receive
— others have paid amuch greater price. But, by building this Heathkit AR- 14 30 watt Solid /
State Stereo Tuner- Amplifier yourself, you have entered the world of low cost, high quaRy /
/
stereo reproduction.
/
Of course, when visiting friends admire your self-made masterpiece, you will / \-->
z
probably tell them that it was child's play — and forget to mention the stepby- step instructions that made it all so simple. But we forgive you.
e

/

Now that you are an expert you are ready for the next stage. Tape- recorders? / « c) «.‘
Speaker systems? Specifications of these and much more can be
/
found in the 1969 catalogue. Fill in the coupon and send for it today. /
. &'

/

simum
Avon Hi-fi 2- way
Speaker System

AR- 14 FM
Stereo TunerlAmplifier

TSA-12
Stereo Amplifier

•

AFM-2
AM- FM Stereo Tuner

DAYSTROM LTD.,Gloucester GL2 6EE
England.Tel.Glos.29451. Telex 43216.
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F. CAVE
HI-FI

* CASH DISCOUNTS
* MAIL ORDER SPECIALIST
* DEMONSTRATION & INSTALLATION
* H.P. TERMS ARRANGED

EQUIPMENT AND TAPE RECORDER SPECIALIST
Rec. Retail
Price

CAVE'S
Price

TURNTABLES
Garrard A70 Mk II ... f22 18 3
Garrard Lab. 80 & Base £ 35 10 0
Garrard 1000 with cartridge
£ 9 17 7
Garrard AT60 ... £ 17 3 6
Garrard SP25 ... £ 15 6 4
Garrard SL95
£45 2 6
Goldring Lenco GL7.5
. £ 36
8 6
B.S.R. UA25 change
with mono cartridge

Rec. Retail
Price

£12 5 0
£29 10 0
£6 9
£ 14 8
El I 15
£ 36 15
£28 14

6
0
0
0
6

£6 5 0

CARTRIDGES
Audio Technica AT66 £ 6 2 6 £5
Shure M44-5 ... £ 14 9 1 £12
£12 19 5 £ 10
M55- E
£20 15 0 £16
£17 8 4 £ 13
M75-6 ...
M75- E
£25 18 10 £20
M75- G
£ 17 8 4 £13
M91- E
£27
VI 5 ... £40 15 4 £36
Sonotone 9TAH/C £4 0 6 £2

12
10
6
7
12
15
17
10
5
7

6
0
6
6
6
0
6
0
0
6

SPEAKERS
Akai SVVI30
£36 0
Leak Sandwich ... £43 10
Jordan Watts Module El I 0
Wharfedale Denton—
per pair ... £ 33 10
Wharfedale Melton ... £29 10
Goodmans Magnum " K" £40 2
Wharfedale Super Lintons
per pair ... £41 19
Wharfedale Airedale £69 10
TAPE RECORDERS
Akai 1710W
£ 109
Akai M9 ... £ 195
Sanyo MR801
£78
Philips EL3302 Cass. ... £ 31
Standard SR100.
Teleton 910 ...
E28
Awai TP710
E28
Awai 716 ... £ 32
Truvox R44 ...

£130

1221/1241

£113 14

1222/1242

£119

0 £26 10
0 £35 10
0
£9 15

Rec. Retail
Price
0
0
0

0 £29 10 6
0 £ 5 1 6
0 £35 1 9
0 £37
0 £59

0 £87
0 £ 145
0 £69
6 £24
£17
9 4 £ 25
5 0 £24
1 0 £28
£58

0 0
0 0

10
0
19
19
17
9
16
3
0

0
0
6
6
0
6
6
0
0

AMPLIFIERS
Wharfedale WF20
Leak Stereo ...
Sinclair 2000 ...
Lux SQ77T
Rogers Ravensbourne
Philips GH943
Philips 919 ...
Kenneth J. Elwin
Goodmans Maxamp

£75 0
£69 10
£30 10
£64 0
£64 0
£44 2
£59 17
£54

TUNER AMPLIFIERS
General R4200 ... £42
Sansui TU555
£73
Sansui 400 ... ... £ 127
Teleton 7AT-FET £ 120
Sansui 220 ... £ 92
Armstrong 425 ... £79
Armstrong 127 ... £47
Sansui 2000 ... £ 154
Sansui 5000
£ 198

CAVE'S
Price

£59
£62
£25
£56
£54
£37
£50
£60
0 0 £47

8
15
4
7
9
14
10
9
17

0
0
0
0
0
0
0

6
4
5
6
6
9
6
8
0

£35
£64
£ 112
£ 105
£ 72
£73
£ 39
£ 137
£ 174

19
11
19
0
8
9
19
3
5

6
0
0
0
0
6
4
0
0

10
17
10
7
10
7
18
15
17

0
7
0
6
0
3
0
2
0

BUDGET SYSTEMS ON OFFER
Teleton CMS 400 Tuner Amplifier with
Turntable and Speakers
Complete for £ 110 Os. Od.

TANDBERG TAPE RECORDERS
62X 64X

0
0
0
I

CAVE'S
Price

4 2
6

6 7

1521 ..

£65 II

6

1541 ..

£69 16

5

1526 ..

£74 10

9

1546 ..

£79

Radon

5 2

Amplifier and Speakers
Garrard SP25 Turntable
Complete for £49

with

Teleton F2000 Tuner Amplifier,
£39 I9s. Od.

Distributors for: LUX, TANNOY, AKAI, WHARFEDALE, GOODMANS, DUAL, LEAK, TANDBERG, TRANSCRIPTOR,
PHILIPS, GRUNDIG, REVOX, CONNOISSEUR, TRUVOX, SANSUI, SHURE, DECCA, GOLDRING, AUDIO-TECHNICA,
AIWA, KENNETH J. ELWIN, EAGLE, SINCLAIR, WIEN, ORTOFON, BOWER-WILKINS, UHER, ROGERS, LOWTHER,
A.D.C., B.S.R., TRIPLETONE, FERROGRAPH, SANYO, TRIO, THORENS, JORDAN WATTS, CELESTION, S.M.E., PICKERING
TELEFUNKEN and many others.

F. CAVE, 5 BRIDGE STREET, RICHMOND,
SURREY

MAIL ORDER, Dept. HFN 27 Hill Street, Richmond, Surrey.
Phone 01-940 0632 up to 8 p.m.
For further details send large S.A.E.
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Check
ail aptems— 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

CEI
3

4
5
6

1 NEW! MAMBO* 10}" x 81." x 8" deep.
£17.18.0 £ 4.8.6 P.T.
2 MAXIM Mini- system. 10i" x
x7f" deep.
£16.7.0 £ 4.0.9 P.T.
3 NEW! MARIMBA* For wall mounting. 19" x
13" x5}"deep. £ 19.5.0 ± £4.15.1 P.T.
4 MEZZO II Push fitted attenuator. 191" x12"
x9" deep-. £ 30.18.0. .
5 MAGNUM- K. 3 speakers. 2 attenuators.
24" x15" x11;"' deep. £ 40.2.0.
6 ELEGANZIA II. 27" x 20" x 61" deep.
f30.0.0.
All finished in Teak or Walnut to order.
"Sold in ready matched pairs.

Goodmans Loudspeakers Ltd., Axiom Works. Wembley, Middlesex. Tel.: 01-9021200
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FREE

Please send me

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

L _

HFN
ImM

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 £48.0.0
10 . 10 watts R.M.S. into 15 or 8 ohms.

Model 8000 Amplifier £55.0.0
25 - 25 watts R.M.S..nto 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 £ 103.14.1
25 • 25 watts R.M.S. into 4. 8 or 15 ohms.

Mod e l1500 MPX Tuner £53.3.8
2-3 uVs sensitivity.

662

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

bryan

amplifiers
Ltd

R•EaW presents
a new solid state
audio amplifier
with all these features

The new CE 6000 60- watt solid state audio amplifier from R.E.W. offers an astonishing range
of facilities and features at an amazingly low price. A superb performer and a good- looker
in anyone's book, this exciting new amplifier can be seen, heard and acquired on painless
interest free terms at either of our two showrooms now. If you really cannot call, ask for
full details by post or telephone.

List
Price

Our
Price

GOLDRING GL75
complete with Shure M75
Cartridge
43g ns.
PHILIPS GL559
Speaker .. .. £ 11.4.2.
81gns.
AKAI M9 Stereo
quarter- track Tape
Recorder ..
L195
E195*
*(Free with each machine, two Wharfedale
Denton Speakers, listed at £31.10s. per pair;
also available without speakers, our price
£169.)
AKAI 1710W Stereo Tape
Recorder ..
L109
£99.10.0.
SANSUI 3000
AM/FM
Stereo
Tuner/
Amplifier
fully
transistorised . . . . . L172.11.6
13Ogns.
SANSUI TR707A
AM/FM
Stereo
Tuner/
Amplifier, fully transistorised ..
13Ogns.
IlOgns.
TELEFUNKEN M302 battery portable Tape
Recorder, list price £76.0.10. Our price only
59 gns.

TELEFUNKEN 204E Stereo
Recorder ..
AKAI SWI30 Hi -Fi Loudspeakers ..
FISHER XP9B 4- way
Speakers . .
SANYO MR929
quarter- track Stereo Tape
Recorder with Speakers .
SANSUI 1000 AM/FM
Stereo Tuner/Amplifier ..

List
Price
136

99gns.

66gns.
79gns.

13Ogns.

IlOgns.

GOLDRING Transcription Unit GL75 and Goldring G800 Stereo Cartridge, list price £49.8.3.
Our price only 41 gns.
SHURE M3OD Stereo Cartridge, list price
£8.12.6. Our price only 6 gns.
GOLDRING Transcription Unit GL68 and Shure
M3D Stereo Cartridge, reduced to 27 gns.
SANYO OTTO DC904 Complete Stereo Hi -Fi
System, list price £82.10.0.
Our price only
66gns.
HITACHI Belsona Mains Tape Recorder, 2speed, 2- track, pre- budget price 42 gns. Our
price only 26 gns.

RBE•W ( Earlsfield)
e WEST

Ltd.

END SHOWROOMS: 146 CHARING CROSS ROAD,
LONDON, WC2 Telephone: 01-836 3365 ( Opposite Astoria Cinema)
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Model CE6000, 49 gns. cash
or on interest free terms,
£17.3.0
deposit
and
12
monthly
payments
of
£2.17.2.

Amplifiers and
Tuners by:
AKAI
ARENA
ARMSTRONG
B & 0
CHAPMAN
DECCA
FISHER
GOODMANS
GRUNDIG
LEAK
PHILIPS
PYE
QUAD
RADFORD
ROGERS
SANSUI
TRUVOX etc.

Our
Price

£960.0.

•

Comprehensive selections
always in stock including

L36.0.0. £2915.0.
9Igns.

•

High and Low Cut response
compensators
Tone Control defeat circuitry
switch
Separate tone controls for
high and low boost and cut
for each channel
20 W. per channel r.m.s.
Sensitive output level meter
for each channel
Two system speaker selector.
Six
position
programme
selector
Stereo Headphone jack
DEC Damping Factor Control
Dimensions 16+" w x 104" d
x 6" h.

for only 49 gns!
Come and see the widest range anywhere of the newest Hi -Fi and Tape—make your choice
in comfort at R.E.W's two Audio Centres.
Lowest permitted deposits, interest free terms, free insurance, carriage and packing, unrivalled stocks
and unprejudiced advice.
Mail Order! This is an R.E.W. speciality. Fast, free van service anywhere in Greater London.
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.
A selection of current special offers, all brand new and boxed and fully guaranteed. Interest
free terms available, one third cash price deposit, balance over 12 months.

•

KEF
LEAK
QUAD
ROGERS
WHARFEDALE
etc.

Loudspeakers by:
ARENA
B & O
BOWERS &
WILKINS
FISHER
GOODMANS

e HEADQUARTER

SHOWROOMS

AND

Tape Recorders by:
AIWA
AKAI
AMPEX
B & 0
ELIZABETHAN
EMI
FEGUSON
FERROGRAPH
FICORD
OPTACORD
PHILIPS
REPS
RE VOX
SANYO
SONY
TANDBERG
TELEFUNKEN
UHER
VORTEXION
WYNDSOR etc.
MAIL

ORDER,

DEPT. HFN, 266-8 UPPER TOOTING ROAD,
LONDON, SWI7
Tel. 01-672 4471/2 & 9175

FRANCIS
OF WOOD GREEN

CARTRIDGES

SONOTONE

TELETON SH30IP HEADPHONES

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

BUDGET
PRICE

69/6

TYPE 9TAHC
Plus 2/6 post and packing.
Sensitivity: 9TA 80mV 9TAHC 55 mV/
cm/sec rms minimum at 45° at 1,000 Hz,
measured on Decca SXL2057

Professional Stereo/Mono model.
Headphone frequency response, 2015,000 cps Soft padded ear cushions.
Suitable for use with 4 to 16 ohm
outputs. Complete with Stereo Jack
plug.

35/-

List Price 60/9.

List price (82/-)

Plus 416 p. & p.

where the cost
of Hi-fi
comes down

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

Plus 2/6
post and
packing

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

MAGNETIC (DID)
STYLI
CARTRIDGE!

TELETON 203E
AMPLIFIER

TODAY'S VALUE £ 6

OUR PRICE

A solid state Mono/Stereo amplifier with the following features:
6 watts per channel. Scratch
filter, Phones input. Magnetic
and ceramic inputs.

95/.

each

Plus 2/6 post and packing

£28.7.6.

FREE

HI-FI THAT'S

Stereo Head Phones valued at
e4/6/3 with every amplifier.

EASY ON THE

CASSETTE HEAD CLEANER

EAR AND THE POCKET

PLINTH

NAGRA

CASSETTE HEAD CLEANER

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

UNBEATABLE
VALUE

GUAtiANTEED NON-ABRASeVL

AND

COVER

Plus 10/- post
and packing.
At last, direct from America
the unique cassette head °MY
/
us
cleaner. Removes depositspost
pl 2/6
from the recording headpacking
and
with a non-abrasive polishing action.
Fits all compact cassette recorders and
playback units.
11

3

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

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

MAIL ORDER— BY RETURN POST — GUARANTEED !
STOP

PRESS

REPLACEMENT STEREO
DIAMOND STYLI

SECTION !

COUNTDOWN
STEREO BUDGET SYSTEM
The ' Countdown' has proved an outstanding success— more and more
people are recommending the system for quality of sound and sheer
value for money. Just look what you get: * 2 Countdown Speakers;
* IGarrard SP 25 Mk. II Turntable,* IPlinth and Cover:* IArena
F2I 0Amplifier ;* IMagnetic Cartridge ;* Connecting Cables and Plugs.

YOU GET ALL THIS FOR ONLY
Ready wired, tested and
fully guaranteed

68

GNS

Delivery charges by
arrangement

TRULY GREAT VALUE
664

8TA
ALL AT
9TA
9TAHC [ 15/. each
GP91
ST9
P. & P. 1/6.
8T4
J others on request

ZONAL TAPE
7" L.P. 1800 ft...
25/7" S.T.D. 1200 ft...
14/5" L.P. 900 ft. ..
9/5" S.T.D. 600 ft...
6/6
10" Nab spool 2400 ft. 35/Post & packing, V- each.
Orders £ 5or more post free

J. J. FRANCIS
(WOOD GREEN) LTD

123 ALEXANDRA ROAD, HORNSEY,
LONDON, N.8.
BOWes Park 1662

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

SL 95

Weight- counterbalanced pick-up arm has gimbal type pivots and a
rigid design of pick-up arm is achieved by use of a slide- in cartridge
carrier. Calibrated pick-up arm bias compensation and calibrated finestylus force adjustment are incorporated and the pick-up arm is positively locked on its rest. The retractable record platform can be pushed
down out of the way when the unit is used for single play and is released at the press of a button for automatic play. Further refinements are cue and pause facility, and automatic play of single records.
Finished in dark green, black and silver.
Size: 15x 14r x4r.

£37.19.6

plus 101- carriage.

MODEL AP 75

PLINTH & COVER

Three- speed, single record playing unit offering advanced features
for the Hi Fi enthusisst. The non-magnetic turntable is recessed
Into the unit plate and this fact together with the slim depth measurement of the specially designed diecast aluminium pickup arm gives
an attractive " low-line" look. Features include cue and pause
facility, cadbrated pickup arm bias compensation, calibrated 'me
stylus force adjustment and aslide- in cartridge car len. As well as
manual control, this unit offers the additional facility of automatic
play of single records.
Finish: B'ack and Silver.
Size: 15ilt"wide by 14 TV front to rear
by 21" hig't.
plus 101- carriage

We now have a superb
British designed Plinthand
cover suitable and ready
cut to accept Garrard
SL 95 and AP 75 turntables.

£19.19.6 £6.17.6
plus 101- carriage.

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

£10/17/6

plus 101- carriage

AT60 Mk II. Automatic turntable. Weight
counterbalanced pick-up arm with bias
compensation and calibrated stylus force
adjustment. Cue and pause control.
£1

3/9/6

plus 101- carriage

SL65 Four- speed automatic with cue and
pause control.
Weight- counterbalanced
pick-up arm with calibrated bias compensation and fine stylus force adjustment.

£14/19/6

plus 10/- carriage

SP25 Mk II. High quality single record
playing unit with special features in•luding cue and pause control. Automatic pick-up return and switch off.

£11/19/6 pi.

10/- carriage

GARRARD ALWAYS GUARANTEES FINEST REPRODUCTION
All units are fully- guaranteed, but your best guarantee is
Garrard's world-renowned reputation for advanced design,
first-class manufacture and absolute reliability, which is
endorsed by our own confidence in offering this range to
our customers.
You may order by post with complete confidence. All
orders are despatched the same day as they are
received.
Open Monday to Saturday 9a.m. - 6p.m. Thursday 1p.m.

J. J. FRANCIS

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

plus 10/- carriage.
Total

NAME
ADDRESS

(WOOD GREEN) LTD

(HFN4)

123 ALEXANDRA ROAD, HORNSEY,
LONDON, N.8.
BOWes Park 1662
665

1

7THOIR213

TD150AB Transcription Turntable complete with TP.13
arm and teak plinth. 33; and 45 rpm. Belt wive system.
7}Ib antimagnetic turntable. Plug in shell. Horizontal and
vertical adjustment. Viscous damped lowering device.
Tracking force 1-8 grammes. Wow and Flxrtter + 0.09%.
Rumble —65dB. Price £39.161 inc. Q.t.
AS.13 Anti- Skating Device optional extra.

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
sanie 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
:aroboscope. Built in levelling device. Replaceable pick up
arm mounting board. Wow and Flutter
4- 0.09%. Rumble
—60dB. Sets the standard by which all other turntables are
judged. Price £46.15.10 inc. p.t.

TD125 Thorent 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 7;lb 12" turntable. Belt drive system.
Interchangeable pick up mounting board. Wow and Flutter

o.as%. Rumble

O metrosound

—68dB. Price £60.11.2 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.

A new look at the
middle power range.

so()

)

•

Ulf
Sansui 800

The middle power range, roughly
that between 40 and 70 watts, has
long been neglected by stereo manufacturers in the race to build receivers
for the higher power— and price —
ranges.
It hasn't been neglected by Sansui,
however.
Working on the assumption that the
middle power range is the most practi-

cal for the average home, Sansui engineers have developed two of the
highest performing sokd state receivers
ever to enter this field.
Rated at 70 and 46 watts respectively, the new Sansui 800 and 350 bring
large receiver performance and refinements within the reach of everyone.
Both incorporate the latest FET circuitry for new standards in FM sensitivity and selectivity. Both offer wider
dynamic ranges, lower distortion and
higher channel separation figures.

Each incorporates a newly developed noise canceler and is capable of
handling up to two speaker systems
simultaneously. And each leatures the
functional black window design.
For anew look at the middle — or
any — power range, see your nearest
Sansui dealer soon.

Sansui 350
England: TECHNICAL CERAMICS LTD. Thornhill, Southampton Hampshire Tel: Southampton 45166 / Ireland: RADIO CENTRE 122A, St. Stephen's Green, Dublin
2 / West Germany: COMPO HI-FI G.M.B-H. 6 Frankfurt Am Main, Reuterweg 65 / Switzerland & Liechtenstein. EGLI, FISCHER & CO. LTD. ZURICH 8022 Zurich,
Gotthardstr. 6, Claridenhof / France: HENRI COTTE & CIE. 77, Rue J.- R. Thorelle, 77. 92•Bourg-la-Reine / Luxembourg: MICHAEL SHEN, EUROTEX 15, Rue Glesener /
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 B Nethrrlands: TEMPOFOON BRITISH IMPORT COMPANY N.V. Tilburg, Kapitein Hatterasstraat 8,
Postbus 540 / South Africa: GLENS ( PlYI LTD. P.O. Box 6406 iohannesbag / Soutnern Yemen: BHICAJEE COWASJEE LTD. Steamer Point, Aden ,' 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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Surrey
Sound
Equipment Ltd.
Purley

r

On test, of course, the DM3 was good—
and the longer the tests went on, the clearer it
became that this sound was nearer the truth
than most other versions. . . . On every bit of
programme material the DM3 was that bit
smoother, clearer,
more
natural
or less
harsh _ I'

Li

Ralph West

Believing that only the best will satisfy you, we have
assembled at Purley, near Croydon, one of the finest selections of true high fidelity equipment you could wish to hear
anywhere.
Of course, you will have your own unhurried personal
demonstration. You will receive expert, unbiased advice.
And an after- sales service second to none, without regard
to the value of what you buy.
Surrey Sound is more than apurchase— it is an investment.
Remember you are choosing years of listening pleasure.
We won't hurry you.

talking about
the DM3
1I

The B&W DM3 loudspeaker—

LI

a beautiful new experience in sound,
ú from £ 63.

L-1 Don't
H SEI A

forget—our P2 loudspeaker and
Equaliser have been equally well received
by reviewers!

There are no parking problems at Purley.
Excellent parking facilities immediately
adjacent to our showrooms.

LI

the sound service to
South East England!

glalliMMUMMIIMB1111111.
In
=

Find out more by sending this coupon today for details
and your nearest stockist.

U

Address

Name

LI EJ

HFN 26

SURREY SOUND EQUIPMENT LIMITED
Open 9-6 p.m. Closed all day Monday.
3Et 4 ROYAL OAK CENTRE • PURLEY CR2 2BG • SURREY
TEL : 01-668 4800

electronics
▪
▪

Littlehampton Road, Worthing, Sussex
Telephone: Worthing 66830. Grams: Monex' Worthing

S

III
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'WATTS' THE NAME
FOR RECORD
MAINTENANCE
„elo"REcot
rim

STYLUS
CLEANER

Available
separately
complete with
instructions.
Price 5/plus 1/3 P.T.

HI-FI
PARASTAT
, ,
67,
Gramophone Record
Maintenance and Stylus
Cleaning Kit

ALL
OBTAINABLE
FROM
YOUR
LOCAL SPECIALIST OR
DIRECT.

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

'PARASTAT'Reg, Manual Model Mk.IIA
A dual purpose record maintenance
device. Keeps new records in perfect condition. Restores fidelity to
older discs. Complete with 1 oz.
New Formula dispenser and instruc tions. Price 45/Replacements Pad Covers 2/- each. Brush 12/6.
Sponge Cover Pad 1 /-.
1 oz New Formula dispenser 4/6.
Humid Mop. Recommended for use in conjunction with the Manual Parastat and Preener. Cleans
and conditions the bristles and velvet pads.
Ensures correct degree of humidity at the time of
use. Complete with spare sponges and instructions.
Price 4/6. Replacements: Set of Sponges 2/6.

The original ' DUST BUG

'

Repel ( Patent No 817598)

A dual purpose record maintenance
device. Keeps new records in perfect condition. Restores fidelity to
older discs. Complete with 1 oz.
New Formula dispenser and instruc tions. Price 45/-.

Keeps new records like new
Expressly designed for use with
records which have not had
previous antistatic treatment.

Complete with
oz New Formula
dispenser and instructions.
Price 18/9, plus 4/5 P.T.
Replacements:
Ns,lon Bristle and Plush Pad 1/9.
oz. New Formula dispenser 2/6.

p, gte
to ti le
better care
i
'and
stereo
Records

r
A GUIDE TO THE
BETTER
CARE
OF
L.P. AND STEREO
RECORDS
Completely revised.
48 pages, fully
illustrated,
providing
all necessary
information on
Record Care.
.2/6 Post Free.

To CECIL E. WATTS LTD. DARBY HOUSE, SUNBURY ON THAMES, MIDDLESEX.
Please send ( Post Free U.K. and Commonwealth)
Disc Preeners @ 6/9

Parastats I 42/6 plus 1/3 P.T.

Dust Bugs e, 18/9 plus 4/5 P.T.

Manual Parastats Hi 45/—

48 page Booklets @ 2/6

Stylus Cleaners

Replacement

,r 5/—

Parts•

Ienclose cheque/P.O. value U..

(Do not send postage stamps)

Name
Address.

plus 1/3 P.T.

y.

The Garrard SL95 Automatic Transcription turntable incorporating the new Garrard Synchro-LAB motor.

good it's Garrard
"In Britain the Garrard organisation has set
the standard both for transcription turntables for manual
function and for record-changer mechanisms. Indeed,
Garrard designs have influenced world standards".

Audio Record Review, August ' 68
A superbly designed transcription turntable with important features that complement high-quality record-reproducing systems in the higher price ranges. Retailing at
t£36.10.6 ± £8.18.7. PT, the SL95 features the new
constant-speed Garrard Synchro-LAB motor. And it
incorporates:
D Cue and pause facility.
111 Calibrated pick-up
D Wood and aluminium
arm bias compensation.
pick-up arm.
D Calibrated fine
D Gimbal-type pick-up
stylus-force adjustment.
arm pivots.
D Retractable record
E Slide-in cartridge carrier.
platform.

And this is what independent opinion says about the SL95:
"I have tested it for wow, flutter and rumble and found them too low
to be measured with any confidence. In every way Ihave tried to impede
its working. Ihave failed r'
"I greatly admire the cueing device and Iwould not dream of setting
my own manual clumsiness against the delicacy with which the automatic
mechanism puts down the stylus in the groove. This is near perfection."
Percy Wilson—Audio Record Review, August ' 68
"The arrangements for setting up auto-changing operation are particularly ingenious and— like the advanced features 4 the pick-up arm— are
clearly designed so that the best of both the transcription and changer
worlds can be obtained".
John Borwick—Gramophone, August ' 68

Hard-wood base and rigid clear plastic cover available as
optional extras.
tRecommended retail price

"All speeds found to be spot-on with excellent stability."
"Rumble, for all practical assessments, inaudible, even at high volume
levels. The motor induces no hum into the cartridge nor does the wiring."
David Phillips & Donald Aldous—Audio Record Review,
August ' 68

Ask for illustrated leaflet on all Garrard models. Garrard Engineering Limited, Swindon, Wiltshire, England. Telephone: Swindon 5381

a PLESSEY quality product
670

Who
Dun
You don't need Sherlock Holmes and his magnifying- glass to find the UTS
demonstration studio! It's within shouting distance of Tottenham Court Road
Underground Station—and a QUIET shout at that! And don't ask " Who dun
it?" about the hi-fi equipment installed there ... the answer is that just about
EVERYBODY dun it. You can hear a uniquely comprehensive range of combinations. It's the only way to compare and judge for the man with an ear for
hi-fi. Come and hear for yourself in perfect home- like conditions ... only the
'clueless' would be satisfied with less!
Many of our customers insist on including a FM Tuner in their Hi -Fi
set up, and the Armstrong 425 FM Tuner/Amplifier is apopular choice.
This unit together with a Thorens TD150AB Transcription Turntable
with Thorens TP13 arm and Shure M3DM Stereo cartridge plus a pair
of Radford Beaumonde Speakers costs around £200 and represents a
real investment. From our complete Armstrong range we can tailor a
system starting from as low as £99.

u"Ts'

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.
671

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

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

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.
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 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 f64 10s
P80 f92 15s

Power
P40 not less than 20W RMS per channel into
8 ohms
P80 not less than 40W RMS per channel into
8 ohms
Damping factor
Better than 80 into 8 ohms & 150 into 15 ohms
Frequency response
25 Hz — 25 kHz ± 0.5 dB
Signal to noise ratio
Better than 60 dB, pick-up. 70 dB, tuner
Total harmoriic distortion
Less than 0.1% at 1kHz at full rated output
Less than 0.1% at 1 kHz at 0.5 watts output
Input overload capability
Better than 60 dB
Sensitivity
PU 1 Magnetic 3 mV impedance 47 kohms
nominal
PU 2 Ceramic 100 mV impedance 100 kohms
Tuner 100 mV impedance 100 kohms
Tape 50 mV impedance 100 kohms
Short circuit protection by electronic switch.
Persistent short-circuit protection by fuse.
Stable into open- circuit or complex impedances.
Dimensions: 161" 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
5 Queen Street, Mayfair
London W1

Bar Hill
Cambridge

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

Address

HFN2

A superb, all-silicon transistor,

Commissar

stereophonic, integrated amplifier
from the manufacturers who
supply the Japanese Broadcasting

Precision in Sound

Network. Its performance completely justifies such abackground.

NW- For the First Time a

Power: 50W into 8Ohm loads.

TURNTABLE KIT

into 8Ohms. Frequency Re-

Distortion: less than °a% at 40 W
sponse: 10-50,000 Hz + only idB.
The result is sheer uncompromising
sound. Everything that the most
critical audiophile could wish for.
We make only one minor
reservation . . .

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

Now available
to you is the world famous
B.D.I. TURNTABLE in Kit Form. The
design is simplicity itself and the Turntable can be assembled
by any person using the special spanner provided, a pair of
pliers and ascrewdriver.
This is avirtually silent 2-speed Belt Drive Turntable with a
performance that will meet the requirements of the discerning
enthusiast.

AND TWO MOPE mete FOR
MONEY ACCESSORIES'

S. A.U. 2 PICKUP ARM
This is one of today's most advanced pickup arms and has:
* Auto- bias compensator * Hydraulic lowering device
* Precision balance and many other features

S.C.U.1 STEREO CARTRIDGE
This is the cartridge
for the person who
really cares about
his equipment.
Prices and full details
on request.

Please send further details and address of my nearest Lux stockist.
SHRIRO (U.K.) LIMITED,
8 Bush Lane, Cannon Street, London, E.C.4.
NAME
ADDRESS

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

Vi

Market Street, Brighouse, HD6 1DX, Yorkshire. Tel. 2142
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JiwÉntorian

EXCITING NEWS FROM J.E.S.
POLICY

SPEAKER SYSTEMS

As ameans of rationalising our sales outlets along with our
instruments, the sales department of J. E. Sugden & Co. Ltd.
has been enlarged, and Mr. C. W. Walker (formerly with
Messrs. Richard Allan) appointed Sales Manager.
The range of J. E. Sugden amplifiers will now be universally
available under our own name and supplied direct to the
retail trade from the manufacturing company.

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

THE A2I SERIES TWO
The A2I amplifier, designed and manufactured by J. E.
Sugden & Co. Ltd. (and marketed by Richard Allan) has
already been acknowledged as a major milestone in amplifier
technique. The class A solution to cross-over distortion and
"transistor" sound is undisputed, and reproduction via this
amplifier has been acclaimed by many leading authorities as
being at least the equal and often better than some of the
most expensive equipments on the market today.

LC93
A 19"x 12+" x8+" completely enclosed acoustically loaded cabinet
housing a9" graded melamine paper
cone with siliconized cambric suspension giving a frequency response of
60 Hz to 20 kHz. Prices: Teak finish
f13/6/1 (
inc. p.t.), Rosewood finish
E14/6/8 (
inc. p.t.).

Reporting on the A2I in the December issue of HiFi Sound,
Gordon J. King states:—
"I can report that the sound was " different" from that
to which 1have gradually become accustomed".
"Reproduction over the entire spectrum and at all levels
was perfectly relaxed and possessed all of the quality at
least of some of the very best valved amplifiers Ihave known
over the years. This sort of difference is certainly going to
be obvious- 1should say very obvious—when dealers run
comparative tests for prospective customers.

LC94

". . . this is a remarkable amplifier which represents
exceedingly good value...."

A 29+" x23+" x6+" acoustic Labyrinth enclosure fitted with acoustic resistance in the pipe, using the
same highly efficient 9" speaker
unit used in the LC93. Frequency
response 45 Hz to 20 kHz. Prices:
Teak finish E20/9/6 (
inc. p.t.),
Rosewood finish £21/16/3 (
inc.
p.t.).

"Finally, congratulations James Sugden for a truly remarkable achievement and a landmark in the history of
solid state hi-fi."
The A2I then always has been asuperb amplifier— NOW
IT IS EVEN BETTER:1. DISC SENSITIVITY is now 2.5 millivolts, adequate even
for the very latest low output magnetic cartridges. Auxiliary
inputs are now 150 millivolts—adequate for all good tuners
and tape recorders.

LC95

2. POWER OUTPUT raised to 12 watts R.M.S. per channel.

The LC95 loudspeaker system is an
acoustically loaded Bass Reflex
cabinet, measuring 31+" x20E x
13+" fitted with two loudspeakers
and acrossover network. The bass
loudspeaker being used is a newly
developed 12" unit having a melamine treated paper cone with a
cambric surround. The middle and
high frequency unit is a new 8'
loudspeaker having a melamine
treated paper ribbed cone and
surround.
Prices: Teak finish £46/6/3
Rosewood finish E48/5/3

3. DISC OVERLOAD factor is now 25 dB—an input of 35
millivolts can be accepted at the disc input without distortion,
which enables even the cheaper high output cartridges to be
handled without problem.
4. NEW PRESENTATION—a completely re-styled and
extremely attractive front panel has been incorporated.
The same high quality of electronic engineering has been
retained internally, and stringent pre-final assembly inspections and tests are carried out.
The original A2I has been described as " the best amplifier
in the world". The magnificent SERIES TWO A2I is even
better, and will shortly be available from your high fidelity
dealer.

A2I SERIES II, £56
Can you now make a sensible alternative choice?

Send for full Technical Specifications.

WHITELEY ELECTRICAL
RADIO COMPANY LTD

J. E. SUGDEN & CO. LTD.,
BRADFORD ROAD, CLECKHEATON, YORKS.

MANSFIELD • NOTTS • ENGLAND •
Tel: Mansfield 24762

Tel. Cleckheaton ( OWR 62) 2501.

London Office: 109 Kingsway, W.C.2.
Tel: HOLborn 3074
674
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Mitt DRUB SPECIILISTS

WORLDIVIII
EXPOR117
11,5

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

•GUARANTEED

SALES AND SERVICE

$50.40
$37.28
.ffl.05
$32.40
$32.08
$45.96
561.14
576.20
$64.80
545.88
$139.86
$44.00
$70.26
$87.06
$60.75
$88.80
2,55.68
56160
567.68
$75.60
$ 32.00
$157.08
UNITS

9

4

16
3
6
8
5
13
17
22
32
5
12
26

6
16
3
5
16
11
0
10
0
5
15
10
13
0
13
17
0
4
16
10
16
12
6
7
15
9
8
15
18
18
8
19
19
2
15

13
10
18
26
5
7
12
7
29
31
33
20
14
17

40

38
25
17
12
12
19
2
2
2

10
6
4
9
6
9
10

$7.35
$14.58
$19.50
$11.34
$26.40
$31.20
$43.59
$62.17
$10.08
524.08
0 $51.48
2
$2.78
0 $25.20
9 $20.70
1 $36.42
1 $43.20
0
$9.96
1 $15.00
$24.30
10
1 $15.00
11
$57.60
3 $60.39
3 S64.35
1 $39.12
I $28.08
4 :33.84
3 $79.20
3 $75.60
10
$50.40
4 :33.84
5 $24.20
5 $25.20
$37.08
8
$6.68
35.40
3 9
$5.25
3 2
$2.78

o
o
o
o
o

o

DI AM OND STYLI
Shure N44 -E £ 11
9 9
Goldring CS9IE
£4
0 6
Shure N44-7 .. £7 15 8
Decca Deram £ 1 7 6
Shure N55- E .. £ 12 12 0
B & 0 SPI/SP2 £2 18 0
Sonotone 9TAHC £ 1 12 8
B & 0 SP6/SP7 £3 8 9
A.D.C. R660 .. £7 11 8
ConnoissuerSCUI LI 18 11
Goldring CS90 £ 1 14
1 OTHER TYPES AVA!LABLE
Service facilities for Ortofon and Decca Pickups

TUNER AMPLIFIER CHASSIS
Armstrong 127 Stereo Tuner/Amp...
Armstrong 425 FM Stereo Tuner/Amp.
Armstrong 426 AM/FM Stereo T/Amp.
B & 0. 900K Mk. 11
..

LONDON'S

HI-FI INSTALLATIONS

43
79
88
82

13
14
19
15

EASY TERMS SEND MINIMUM + DEPOSIT
TUNERS
Armstrong MS MPX Stereo Decode..
Armstrong M4 MPX Stereo Decoder
Armstrong $23 AM/FM Tuner
Armstrong 524 Transistor FM Tuner
Dulci FMT7S Stereo Tune- ..
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 MJ!tiplex Tuner ..
Quad Multiplex Stereo Decoder ..
Rogers Switched FM chassis Mk. Ill ..
Rogers Switched FM Mk. Ill in case ..
Rogers Ravensbourne FM,'MPX Chassis
Rogers Ravensoourne FM/MPX Case
Rogers Multiplex Stereo Decoder ( U/P)
Rogers Mull iplex Stereo Decoder ( S P)

14
9
52
40
31
82
36
44
51
59
51
16
21
24
61
66
15
17

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

0
0
0
6
0
4
11
3
6
10
0
0
1
7
9
9
0
0

$34.80
$22.80
$100•68
$72.22
$60.23
$156.48
$65.20
$85.20
$94.50
$114.00
$96.00
$38.40
$37.25
$46.80
$118.80
$128.40
$36.00
$40.80

STEREO AMPLIFIERS

PICK-UPS & CARTRIDGES
A.D.L.. Ley ate, eu Lartridge
A.D.C. 660 Stereo Cartridge
Auriol Pick-up Control
B. & O. SPI Stereo Cartridge
B. 8. O. SP6 Stereo Cartridge
Connoisseur SCU-1 Stereo Cartridge
Connoisseur SAU-2 P.U. arm
Decca MK4RC Stereo Cartridge ..
Decca Mk. 4 C4E or H4E Stereo Cart.
Dacca Super 4 SC4E or SH4E St. Cart.
Decca Deram Transcription cartridge
Decca Deram AR1 pick-up complete
Decca International Pick-up arm ..
Garrard SPG3 Stylus Pressure Gauge
Goldring 800 Stereo Cart.
Goldring 800H Stereo Cartridge ..
Goldring 800E Stereo Cart. ( Elliptical)
Goldring 800 Super E Stereo Cart. ..
Goldring CS90 Stereo Cartridge ..
Goldring G65 P.U. arm
Goldring L75 P.U. arm
Goldring CS9I E Elliptical Stereo Cart.
Ortofon SL 15E Stereo Cartridge ..
S.M.E.3009/II Arm with shell ..
S.M.E.3012/11 Arm with shell ..
Shure M55- E Stereo Cart. ( Elliptical)
Shure M44-5 Stereo Cartridge ..
Shure M44- E Stereo Cart. ( Elliptical)
Shure VIS/II Stereo Cart. ( Elliptical)
Shure V15/I 1-7 Stereo Cartridge ..
Shure M75E Stereo Cart. ( Elliptical)
Shure M75-6 Stereo Cartridge ..
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

s"ELY

HI-FI

•CASH

A selection from our extensive stocks

MOTORS
26 3 9
Connoisseur " Craftsman" 3- speed ..
19 10 0
Deccadec Deluxe with Deram cart...
46 15 0
Dual 1019 Auto Transcription Unit ..
18 8 4
G
d SL65 Auto ( less cart.) ..
15 11 11
Garrard SP25 Mk. 11 ( less cart.)
23 16 7
G
d AP75 Transcription Unit
31 14 2
G
d 401 Transcription Motor
45 9 1
G
d SL95 Auto Transcription ..
35 12 5
Garrard SL75 Auto Transcription ..
24 14
1
Goldring 099 Transcription Motor ..
Goodmans MT.1000 Turntable Ass'bly 73 15 2
22 15 2
Lento GL68 Transcription Unit ..
36 8 2
Lenco GL75 Transcription Unit ..
44 18 5
Lenco GL75P Trans. Unit on plinth ..
31 10 0
S.M.E. 2000 Plinth & Cover from ..
46 15 10
Thorens TD124 Series 11 Trans. Unit
Thorens TD150 Motor
..
29 8 I
Thorens TD1508 Motor on plinth ..
33 10 3
Thorens TD I
50A Motor/arm ..
35 14 6
Thorens TDI50AB Motor/arm/plinth
39 16 9
Thorens TD125 Trans. Turntable ..
69 I1 2
Transcriptors Motor/arm/6 wgts/cover 79 3 10
PLINTH: AVAII ABLE FOR MOST OF ABOVE

9 382.25
9 $153.06
0 $ 170.76
0 $ 159 99

$124.80
$60.00
.$72.00
$134.40
$129.60
$124.80
$127.20
$142.80
$151.20
$166.80
$103.20
$132.00
$60.00
$254.40
$120.00
$81.00
$90.00
$102.00
8114.00
$138.48
$153.60

Armstrong 521 Stereo Transistor Amp. 52
Dulci 207 Stereo Amplifier ..
25
Dulci 207M Stereo Amplifier ..
30
Ferrograph F307 Stereo Amplifier .. 56
Goodmans Maxamp Trans Stereo Amp. 54
Leak " Stereo 30" Trans. Amp. Chassis 52
Leak " Stereo 30 plus" Amp. Chassis
53
Leak " Stereo 30 plus" Arup. in case
59
Leak " Stereo 70" Trans. Amp. Chassis 63
Leak " Stereo 70" Trans. Amp. in case 69
Quad 33 Stereo Control Unit ..
43
Quad 303 Stereo Power Amplifier ..
55
Quad 11 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 1
Rogers Ravensbrook Amp. Chassis ..
42 1
Rogers Ravensbrook Amp. in case ..
47 1
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 1

PORTABLE

$129.00

RADIOS

Beolit 600 Mk. II UM'S/VHF
£31
Beolit 1000 L/M/S/VHF . £64
Grundig Music Boy 208A L/M ' S/VHF £29
Hacker Hunter L/M/VHF ....£34
Hacker Sovereign LW/MW/VHF £45
Roberts 600 LW/MW/VHF
f25
Roberts 700 LW/MW/VHF . .
E33

o
o

15
15
18 6
10 o
9
15
10

o
o

EXPORT
INFORMATION
Motors, Pick-ups, Tuners, Tape Recorders, Speakers ( 10"
and smaller) aresubject to Purchase Tax in the U.K. About
1/5th ( 3/10 in the £) 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.
Quotes free or send SI bill for specified leaflets

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

VISIT

C.C.Goodwin(sales)Ltd

7, THE BROADWAY, WOOD GREEN
LONDON N.22 Tel: 01 - 88 8 0077

EVERY vv.
" E RE

AND

QUICKLY

CENTRE •
OR H.P. TERMS
SPEAKERS

Bowers & Wilkins P2GH Monitor
94 10
63 0
Bowers & Wilkins DM3T Monitor
5 18
Celestion HFI300 Mk. 2 Tweeter
Celestion Studio 12" CX2012
18 18
21
3
Celestion Ditton 10 Mk. II ..
17 17
Decca Deram Speaker System
12 12
Decca-Kelly DK30 Tweeter ..
3 17
Goodmans ARUI72 or 180 ..
7 2
Good mans Axiette 8 ..
8 0
Goodmans Twin Axiette 8 ..
17 18
Goodmans Axiom 301
8 8
Goodmans Axiom 10
8 8
Goodmans Trebax 5K/20XL ..
21 15
Goodman: Triaxiom 1220C ..
Goodmans Magnum- K System ..
40 2
Goodmans Mambo Speaker Sytm ( pair) 44 13
Goodmans Marimba Speaker Sytm ( pair) 48
Goodmans Maxim Mini System ..
20 7
Goodmans Mezzo 11 Speaker System
30 18
Goodmans 10-10 Speaker System ..
16 4
Jordan-Watts Module ( 3or 15 ohms)
11
K.E.F. B139 13" . 9" Speaker ..
II 10
K.E.F. " Cresta" Speaker System ..
22 3
K.E.F. " Celeste" Mk. 2Speaker System 29
K.E.F. K2 Mk. 2 Baffle
K.E.F. " Concord" Speaker System ..
43
Leak Mini Sandwich Speaker System
29
Leak " Sandwich" Mk. II Speaker System 43
Lowther PM6 Drive Unit ....
20
Lowther PM6 Mk. 1Drive Unit ..
23
Lowther PM6 in Acousta Enclosure ..
45
Lowther PM7 Drive Unit ....
31
Quad Electrostatic Speaker System ..
66
Tannoy Lancaster Enclosure 12' D/C
54
Tannoy Lancaster Enclosure 15' D/C
60
Tannoy Monitor 12' D/C Gold ..
34 15
Tannoy Monitor 15' D/C Gold ..
40
31 0
Tannoy Ill LZ Monitor D/C Gold
6 7 1
W.B. Stentorian 10' HFI012
10 7
Wharfedale Unit 3Speaker Kit
5 2
Wharfedale 10" Bronze RS/DD
6 0
Wharfedale Super 3Tweeter
••
7
Wharfedale Super 8/RS/DD
••
12
Wharfedale Super 10/RS/DD
Wharfedale Golden 10/RS/DD
• • Ii9 6
5
Wharfedale WI2 FRS ..
••
12
Wharfedale RS/12/DD
•.
18 5
Wharfedale W15/RS
••
17 0
Wharfedale Super I2/RS/DD
•.
29 0
Wharfedale Melton System ..
33 2
Wharfedale Denton System ( pair) ..
..
39 0
Wharfedale Dovedale Ill System
Wharfedale Super Linton Sytm. ( pair) 42 0
Wharfedale Rosedale System
55 0
All makes of Cross- over units available

O

O

o
o
o
o
o
o
o
o
o
o
o
O

o
O

O

9226.80
$151.20
$14.22
$42.00
$40.70
$42.84
$30.24
$9.32
$13.80
$15.60
$41.96
$16.32
$20.06
$52.20
$96.24
$85.92
$89.30
$38.92
$74.16
$31.20
$26.40
$27.60
$43.20
$69.60
$57.60
$104.40
$71.40
$104.40
$49.20
$56.40
$109.20
$74.40
$158.40

$12.30
$20.97
$10.80
$12.47
$14.46
$24.11
$18.00
$28.20
$28.80
$45.00
$42.00
$70.80
$64.83
$94.80
$81.04
$132.00

TAPE RECORDERS & DECKS
B & 0 2000K De Luxe Stereo Recorder
B & 0 1800 Stereo Tape Deck .
Brenell Mk. V Series 3 Recorder ..
Brenell Mk. V Series 3deck .. ..
Brenell Hi -Fi Stereo Tape Link ..
Brenell STB2/5/2 Stereo Tape Unit ..
Brenell ST400 Stereo Recorder ..
Ferguson 3232 Stereo Tape Recorder
Ferrograph 7I3M Mono Recorder ..
Ferrograph 704 Stereo Recorder ..
Ferrograph 724 Stereo Recorder ..
Philips 4404 Stereo Recorder....
Revox 77CS/4/1104 Stereo Recorder
Revox 77CSVV/4 ( 1124) Stereo Rec.
Tandberg 1541 Mono Recorder ..
Tandberg 6-4X Stereo Tape Unit ..
Tandberg 124IX Stereo Recorder ..

159
179
106
52
62
206
145
93
153
173
194
80
177
204
82
149
157

15
15
16
5
5
5
0
5
6
8
3
0
9
15
0
0
0

$304.80
O $ 345.03
$205.98
$100.32
$121.44
1 $ 396.00
0 $278.40
O $173.90
$29 I . 89
$330.81
5362.00
O $175.43
O $352.80
O $400.80
O $ 157.80
O $ 286.80
O $ 302.16

AUDIO SYSTEMS
Complete range byB&O, WYNDSOR, PHILIPS, VAN DER MOLEN,
BUSH, FERGUSON, L&L, RADON, HACKER etc,

OUR

SHOWROOMS

THE BROADWAY
1
NORTH
ION PONS
HI -FI CENTRE

4---- too voi.,

ROAD

L

w000 GREEN...4,
re
TuBE STATION I

HOURS OF BUSINESS: Monday to Saturday 9-6 p.m. Thursday 9-1 p.m.
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Prom stock qualitytquipment
that :s irohort supply?. .
Amplifiers
Quad 33/303 ..
Leak ST70 ..
Leak ST30 plus
Rogers Ravensbourne
Rogers Ravensbrook
Radford SCA30
Ferrograph Amp
Lux SQ 1220 ..
Lux SQ 505 ..
Sony 1080 ..
Sansui AU222

£98
£63
£53
£64
£47/10/£106
£56
£115
£94/16/£120
£59/17/-

Have you the room to house a pair of loudspeakers
45" high, 28" wide and 17+" deep? Have you £257?
Have you the patience to wait 8 weeks for delivery?
If so, come and listen to the famous LOCKWOOD
STUDIO MONITOR LOUDSPEAKERS.

HI hampstead HIGH
Fi

Tuners
Quad FM
Tape recorders
Ferrograph recorders from
Revox 77K
Phillips PRO 12TR
Loudspeakers
Quad Electrostatic
Super Lintons
Kef Concerto ..
Radford Auditorium
Goodman Mezzo Il

£51
£150
£211
£239
£66
£42
£53/10/£75
£30/18/-

We offer good part exchange prices on all equipment
and have one of the finest selections of classical and
quality popular L.P.'s.

FIDELITY

91 Heath St., Hampstead, London, N.W.3.

Tel: 01-435 0999 (equipment), 01-435 6377 (records )

Answerphone service

Good people to kno

STEREO

CENTRE
11111111.11111,1•1111.181010101

676

HI-FI STEREO EQUIPMENT
Offers high performance at reasonable cost. Every model in the range
has an abundance of features to provide your corn plete stereo enjoyment.
Modern designs exacting specifications, thorough inspection and double
checking are your guarantee
of outstanding quality and
reliability.

LR-20 SOLID STATE AM/FM STEREO TUNER AMPLIFIER w th separate
matching loudspeakers, £S0/2/0 plus £13/15/9 pt. Provides outstanding stereo radio
reception and reproduction—add a stereo record player unit and a complete stereo
music system can be yours for an amazingly low cost.
LT-425T
SOLID
STATE
AM/FM
STEREO TUNER. Matches Model LA.
85T, in size and appearance. Incorporates
four integrated circuits and two F.E.T.'s for
outstanding FM stereo reception and reproduction. Built in AM/FM aerials. Automatic
stereo indication. Tuning meter. Muting
control. Noise filters. FM 88-108 mHz.
AM 535-1605 kHz. £47/8/I plus E13/0/8 p.c.
LR-SOOT
SOLJD
STATE
AM/FM
STEREO TUNER AMPLIFIER. Incorporate. every needed control and input
facility for complete stereo listening pleasure. A 40 watt stereo amplifier with AM/
FM MPX Tuner in one unit size only Irx
1r X 5. Frequency range FM 88-108 mHz,
AM 535-1605 kl4z. Features include Integrated Circuits and F.E.T.'s. Automatic FM
stereo indication. Main and remote speaker
outputs. Headphone socket. Tape output
socket etc., etc. £ 4/2/3 plus /20/7/8 pt.
LA-85T SOLID STATE STEREO AMPLIFIER. An integrated stereo amplifier
with four stereo inputs, separate volume
controls for each channel, bass and treble
controls. Stereo headphone socket. Tape
output socket. Speaker outputs for 4/8/16
ohms. Brushed aluminium gold anodised
extruded front panel. Simulated walnut
wood grain case size 13- X 3r x
E49/10/0

JJV

It's a shame really, but we just couldn't keep up with the
demand for Solent Speakers. But look— HOORAY! We
have produced a new friend, THE AUDIOMASTER
SOLENT Il SPEAKER SYSTEM, same family—different
face. We could call it the Solent " Raver" or "Baby"
Solent, but whichever way you look at it, it's the same
speaker with a new and better look.

P
à12.12.0

Woofer: 6r, 10,000 gauss,
1^ pole

TWIN PACK
(2 units ordered
together)

Tweeter: 31" accoustIcally
loaded

Carriage Paid.

Send for illustrated
leaflet giving full

Headphones,
Stereo Tepe
Deck etc.

Free Air Resonance: 50 c/s

Frequency Response: 40 cis
-20 kc/s.
Sensitivity: 94 db at 12 W.
(microphone 6 ft.)
Power Handling: 12 W.
programme level

Comparable with
speakers normally
costing £ 20.0.0 and
ONLY AVAIALBLE
FROM K.J.

details of Lafayette
Amplifiers, Tuners,
Tuner Amplifiers,
Loudspeaker
Systems, Stereo

Cabinet Size: 14 - x9 - x8r

carriage 7/6d.

£25.10.0

9e.

TECHNICAL FEATURES
OF THE SOLENT Mk.11

mpedance: 8-ohm system
suitable for 4-15 ohm
valve or transistor amplifiers
FINISH: Teak or Walnut
Veneer

Send today for immediate despatch
K. J. ENTERPRISES ( Dept. HFN I),
17 THE BRIDGE, WEALDSTONE,

MIDDX.

Tel: 01-427 7758

SUPPLIED ON 7 DAYS PAID APPROVAL

FREE
gE

Please send Lafayette leaflet and price list.

Our New 140 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%

Name
Address

HN

aye/te
BARNET FACTORS LTD.
4 Lisle Street, London, W.C.2
Telephone: 01-437 2723.

. AUDIOMASTER PRODUCT

r

U.K. Distributors
Trade Enquiries
invited.
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"Lancaster" corner-mounting
fitted with 12" or 15" Dual
Concentric.
Height 2' 9'
Width 2' V Front
corner I' 4g".

to

rear

werie111111efe

A RANGE OF ENCLOSURES
COMBINING CONTEMPORARY
FINISH & STYLING WITH
ADVANCED TECHNICAL
FEATURES
Professional users throughout the world are
specifying Lancaster enclosures (with the

"Lancaster" free-standing

famous Monitor Dual Concentric Loudspeakers) for their outstanding quality of
reproduction combined with inbuilt compactness to suit modern conditions.

—NOW FITTED WITH THE

Height 2' 91"
Depth I ' Or

sure with III LZ
unit. Height l'r
Width l' II"
Depth 91"

Telephone: 01-670 I131
One of the Tannoy Group of Companies

SOUND INCORPORATED

WIMBLEDON'S HI-FI AND TAPE RECORDER CENTRE

We can supply all leading makes of Fli-F1 and Tape Recorders and are specialists
in installations to suit YOUR pocket. Stereo or Mono, H.P. Terms and

GENEROUS PART EXCHANGES

SUPER FAST MAIL ORDER SERVICE—
YOUR ORDER DESPATCHED SAME DAY
CARRIAGE, PACKING AND INSURANCE FREE
Quad 33 & 303
..
Leak Stereo 30
..
Leak Stereo 70
..
Trio TK2SOT ..
Trio TK 150T
..
Armstrong 521
Sansui AU 222
Sansui AU 777
..
Ileolab 5000 .. ..
Rogers Cadet III ..
Rogers Ravensbrook ..
Arena F2I0
..
Radford SCA 30 .. .
Sony TA 10130
Good mans Maxamp
Dual CV40
Grundig SV80 ..
Teleton SAQ 203 ..
Nikko TRM 4013
A.R.D. 2000 ..

98
52
63
52
36
52
59
110
140
33
42
34
106
120
54
64
119
28

s d
0
0
0
0
0
0
17
5
0
15
10
13
0
0
0
10
14
7

46 10
44 0

TAPE RECORDERS
WE ARE STOCKISTS FOR ALL MANUFACTURERS—AKAI—SONY—B. & O.
TRUVOX — AMPEX — FERROGRAPH
TANDBERG — RE VOX — ETC. ETC.

PICKUPS AND CARTRIDGES
ALL LEADING MAKES IN STOCK

TUNER AMPLIFIERS—STEREO
Armstrong 426
Arena T2400
Armstrong 127
Beomaster 1400M
Beomaster 1000K
Sanyo DC 60
Trio 140X ..
Trio 66T ..
Trio 20T ..
Sansui 5000 ..
Sansui 2000 ..
Sansui 350 ..
Sony 6060 FW
Teleton F2000

88
84
43
11
02
00
72
22
85
95
51
20
88
43

s
19
7
13
15
10
14
0
0
0
16
14
15
1
1

d
0
0
9
0
0
7

o
o
o
o

WE CAN NOW OFFER INTEREST- FREE
CREDIT UP TO TWELVE MONTHS ON
ALL MAKES OF HI-FI, RADIO, TAPE
RECORDERS, ETC. ETC. CALL, WRITE
OR TELEPHONE FOR DETAILS.

Beovox 1000
Mordaunt Short MS100
Mordaunt Short M5300
Mordaunt Short M5700
Sansui SP30
Arena HT 10
Howland West Narvik

6
0
6
8

43
29
20
22
23
60
27
33

0
0
0
0

CABINETS
WE STOCK A LARGE RANGE OF
CABINETS INCLUDING MANY FOR
WALL MOUNTING.

Wimbledon ( District

SOUND
114

COMPLETE SYSTEMS—STEREO
Teleton CMS 400 ..
Dual HS31
Sony HP 180
Sony HP 480
Sanyo 434 ( less Speakers) ..
Sanyo 534 ( less Speakers) ..
Record Housing 2000 ( less
Speakers)

678

25

15

0

MOTORS
G
d 401
Garrard SL95
G
d AP75
Thorens TD 125 ..
Thorens TD 124 Mk 11
Thorens TO ISO AB
Dual 1019 ..
Dual 1015
Goldring GL 75 ..
Sanyo TP 78 (complete)
Sanyo TP 70 (
complete)

31
4 0
45 9 0
23 6 7
69
1 4
46 5 10
39 6 9
46 5 0
34 0 0
36 8 2
67
3 2
90 16 6

WIMBLEDON,

LONDON,

S.W.19

01-542 7455 ( almost opposite Wimbledon Theatre)

ALSO NOW AT
4 Winthrop House, St. Marks Hill, Surbiton, Surrey

Line).

24 9 0
22 10 0
26 7 9
61 15 6
75 9 10
35 6 3

INCORPORATED

BROADWAY,
PHONE

OPEN ALL DAY SATURDAY — FRIDAYS UNTIL 7.30 p.m.
Line) or

0
0
0
0
0
0
0

Nikko FAM I2F AM/FM
. 68 8 3
Leak Troughline FM Stereo
51 10 5
51
0 o
Quad FM Stereo ..
Trio AM/FM Stereo
56 0 o
Sansui TU 555 AM/FM Stereo 72 9 o
Armstrong 523 AM/FM .
52 9 o
Armstrong 524 FM ..
40 4 6
140 15 o
Beomaster 5000 ..

0 0
I
0 0
12 o

42 0
29 10
39 10
62 15

21 10
36 15
47 5
68 5
29 8
19 0
29 15

TUNERS

10 o
o
15
3 4
6 6
19 6

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

Nearest Tube: South Wimbledon ( Northern

NO INTEREST CREDIT TERMS

SPEAKERS
Leak Sandwich
Mini Sandwich ..
Goodmans Maxim ..
Goodmans Mambo ..
Goodmans Marimba
Tannoy Lancaster ..
Tannoy Audiometric ..
Wharfedale Denton—pair
Wharfedale Super Linton—
pair
Wharfedale Melton
Wharfedale Dovedale
Beovox 5000

l' 91"

WEST NORM 00D, LONDON, S.E.27

¡GOLD:

AMPLIFIERS— STEREO

Width

TANNOY
PRODUCTS
LIMITED

"HI LZ" Mk. II,
Aperiodic enclo-

NEW

fitted

with 12" or 15" Dual Concentric.

COUNTDOWN

The speaker you,
the public designed

The Solvsuper
stereo amplifier in
a remarkable list
quality of faithful
compare the price

Yes, we solicited the help of the 1,000 ' COUNTDOWN'
Stereo System owners to produce a speaker to sLpercede the ' Solent'. We questioned them, spoke to them
—even argued with then—and with the information
that we gained, using the ' Solent' speaker chassis we
developed a speaker of outstanding specifications and
technical merit at an exceptionally low price. ( Would
be sold through normal channels at £ 18).

• 5 wave bands (long, medium and two short wave bands
plus an FM band). A ferrite aerial serves long and medium
waves.
*Automatic frequency control on FM.
* Station markers on dial to facilitate FM tuning.

Solid teak cabinet

£12

Carriage and
insurance ea.

SPECIFICATIONS
Cabinet size: 14"x 10" x6".
Speakers: 6+"
low resonance
linear surround
woofer.
3e" Tweeter ( C' bored
to minimise High frequency distortion).

10-71 is a combined AM/FM tuner and
acompact, elegant teak case. It combines
of facilities with Tandberg's renowned
sound. Just look at these features, then
with any other radio of similar quality.

*Ready for installation of FM
optional extra).

multiplex

decoder (an

* Stereo indicator (glows when receiving stereo broadcasts).
*Output power: 6 watts on each channel RMS.

7/6

"Bass and treble controls continuously variable ± IOdb.

Available in 4 or 8 ohms.

"Will feed radio signals to a magnetic tape recorder and
replay the tape signal simultaneously.

Suitable for use with Hi -Fi
domestic equipment with rated
output power up to 10 watts
(R.M.S.).

*Equalisation to RIAA specification for magnetic gramophone
pickups.
*Price: £ 76.0.0.

Efficient acoustic damping with
Doctor Bailey's long fibre wool.

Compare IIIM
our Performance— then Compare our Price!

Try the ' Countdown' at home for 7 days
under our money back guarantee

r

Please send me full details of the Tandberg Solvsuper 10-71171
the full range of Tandberg audio products

H

Please tick appropriate box(es)

J. J. FRANCIS

NAME
ADDRESS

(WOOD GREEN) LTD

Post to:
Elstone Electronics Ltd.,
Dept. H3 Hereford House,
'Vicar Lane, Leeds, 2.

123 ALEXANDRA ROAD, HORNSEY,
LONDON, N.8.
BOWes Park 1662

BM
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andberg,
MIMI

Mi

•

ORTOFON
Stands elm in its faithfulness of
reproduction tc the original performance.
Listen to the living, true concert hall
reproduction of the SL1 5E Stereo
Cartridge. Engineered for the music
lover giving the important advantages
of 15° tracking angle; 25 x 10 —6
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.

minemeCi

Available from all leading dealers or send for illustrated leaflet.
audio works. 35/37, queensland rd., linden, n.7. tel: 01-807 0361/2/3

The 2 x 15K Transformer is now presented in module form for
linking into 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 SL1 5E ( 17 micron/8 micron
elliptical diamond) £29.13.11 Tax paid. Ortofon SL15 (15 micron
spherical diamond)£n.10-11 Tax paid. Ortofon 2 x 15K Transformer Module £ 7.0.0.

ORTOFON RS212 PROFESSIONAL PICK-UP
ARM WITH AUTOMATIC ANTISKATING—by
setting the calibrated scale to the stylus force
required the correct skating force is automatically obtained. The ratio between
stylus and antiskating force can
be adjusted to suit any
cartridge or stylus shape.
Ortofon Hi Jack cueing
device is included. Adjustable stylus presThe RS212 is only one of the*
sure 0-4.5 gramwide range of Crtofon Pick-up
mes. Price £ 30.17.7
arms.
Tax Paid.
ORTOFON SPU SERIES STEREO CARTRIDGES
Prices from £18.7.4 Tax Paid

A

new range of high
fidelity speaker systems,
• a ndinavian styling in
teak, bookshelf size to
floor standing models.
Full details and specifi—
cations avai.able.

STOCKED & DEMONSTRATED
BY ALL LEADING HI-FI DEALERS

metrosound

• metrosound

lull details of Thorens, Ortofon, Sinus and Metrosound products
available from:

Full details available from:

metrosound (sales) ltd., audio works, 35/31, queensland road, london, n.7.
tel: 01-601 0351/2/3.

metrosound (sales) ltd.,

audio works,

35/37, queensland road, london, n.7.
tel: 01-607 035112/3.
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TRIO Research
Guarantees
Newest Styling Techniques

120 WATT SOLID STATE STEREO AMPLIFIER KA -4000
The KA 4000 stereo amplifier , s a dynamic example of the " ahead- of- today- quality
for which TRIO is famous.
A 120- watt instrument providing IHF standard total music power— more than enough
to drive even low- low efficiency Hi-Fi speakers.
It has a wide power bandwidth of 13Hz to 30,000Hz
with very low— almost nonexistent— IM distortion.
Momentary silence is a snap with the KA 4000's lever type-20dB
quick- response muting switch.
Equipped with 2dB step type tone controls and lever type high and low filter switches,
the magnificently ultra- new designed KA 4000 also has blue light indicator for input selector switch.
The KA 4000 also includes pre- amplifier output for use with another power or multi- channel system.
Its main amplifier inputs for easy use with another pre- amplifier,
tuner and tape recorder with pre- amplifier.
But total performance is the crowning achievement by which TRIO's KA -4000 proves its merit.
Along with the compact KA -2500, it can not be matched for over-all system excellence.

70

WATT SOLID STATE STEREO AMPLIFIER

KA -2500

•Very low IM distortion tor exceptional clea•
low level to high level listening
•All silicon transistor amplifier provides wide
11 to 32,000Hz frequency response and 15
to 30,000 Hz power bandwidth.

the sound approach to quality

'TRIO
rfuto

HN

Send me information on TRIO TUNER,
AMPLIFIERS & name of nearest TRIO retailer.
NAME:

AGE

ADDRESS:
IUclU

Sole Agent for the U. K.

TO: B.H. Morris & Co., lRadio)Ltd.

B.H. MORRIS & CO., ( RADIO) LTD.

JAPAN

84/88, Nelson Street, Tower Hamlets, London E. 1, Phone: 01-790 4824.
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.. and QUAD is producing more equipment than
ever before because QUAD gives a quality of reproduction closely approaching that of the live concert
hall.Performance and engineering is, of course, to the
highest possible standard, as it has been since the
beginning of the high fidelity era.

QUAD sales and service centres,
with specialist dealers, operate in over
50 countries throughout the world.

QUAD

FOR THE

ADEN
ANGOLA
AUSTRALIA
AUSTRIA
BAHRAIN
BELGIUM
BRAZIL
CANADA
CANARY ISLANDS
CEYLON
CHILE
COLOMBIA
CYPRUE;
DENMARK
EIRE
FINLAND
FRANCE
(
- ERMA NY

GIBRALTAR
GREECE
HAITI
HAWAII
HONG KONG
ICELAND
ISRAEL
ITALY
JAMAICA
JAPAN
KENYA
LEBANON
MALAYSIA
MAURITILS
THE NETHERLANDS
NETHERLANDS
ANTILLES

NORWAY
FERU
PHLIPPINES
PORTUGAL
PUERTO RICO
RHODESIA
SINGAPORE
SOUTH AFRICA
SPAIN
SWEDEN
SWITZERLAND
THAILAND
TRINIDAD
UGANDA
UNITED KINGDOM
UNITED STATES
ZAMBIA

CLOSEST APPROACH TO THE ORIGINAL SOUND- the world over
Acoustical Manufacturing Co. Ltd. Huntingdon Tel: Huntingdon ( 0480) 2561./2
682
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COVER PICTURE
Rhapsody in Blue in a brown study
might be an appropriate title for this
month's picture, though we confirm that
Gershwin's music is coming from
loudspeakers placed straight ahead of
the girl, her ecstatic upward stare being
induced by the superb sound quality to
be had from the Lux SQ 1220 integrated
stereo amplifier. Owners of this excellent component—or readers with a photographic memory who absorbed our review
in January— need not point out the
deliberate mistake: we do know that
those tone control knobs are inoperative
when the adjacent levers are in the
central position. It's just that the
photographer ( not ours!) didn't realise
this when he told the girl to twiddle a
knob or something. But never mind, its
a nice picture, a nice girl and a very
nice amplifier.

TECHNICAL TERMS
Specialised words and abbreviations
used in HiFi News are all defined in our
Audio Talk booklet. Over 1000 terms are
explained In this handy publication, and
we urge all hi-fl beginners to obtain a
copy straight away. Audio Talk costs
2s. 6d. ( Inclusive) from Link House.
SUBSCRIPTION RATES
Annual subscription rates to
HiFi News and its associated
Journal Tape Recorder are 47s. and
36s. respectively, at home or
overseas ( U.S.A. $5.60 and
84.30), from Link House Publications Ltd.,
Dingwall Avenue, Croydon, CR9 2TA
HiFi News is published on the 28th
of the preceding month unless that
date falls on a Sunday, when it
appears on the Saturday.
Technical articles of full page length or
over appearing in HI-Fl News are
Indexed in the British Technology Index.
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'REALISM AT LOWEST COST . . . hi-fi quality
amplifier . . . 2-5 watts output (music rating)
per channel from two e x e speakers.'
That's what the advert said, so it must be
genuine high fidelity with all that stuff about
watts and channels and music ratings. How
many people are deceived by this sort of thing,
or is it just discounted, like the revolutionary
toothpastes and astounding cereals featured
on television? The wording in question
actually appeared in a tiade magazine, but it
is typical of the approach adopted by parts of
the general radio industry when a need is felt
to bring the hi-fi mystique into advertising.
Of course, we all know that ` realism' is
inevitably rather costly, that 2¡ watts music
power is unlikely to give high fidelity at a
realistic orchestral loudness via the sort of
speakers used in a cheap record player, that
the output watts are fed to the speakers, not
from them, and so on. But ` we'—readers and
writers of specialist magazines—are an informed minority of enthusiasts, not innocent
members of the public looking around for a
slightly better player. Casual conversations
with such audio laymen often reveal adegree of
unawareness in sonic matters sufficient to
make Helmholtz, Edison or Blumlein turn in
their graves. Even the simple business of
fitting amains plug to some flex is apparently
too technical for many people, and as for
soldering screened cable to phono and DIN
plugs, that is akin to abranch of higher maths.
This is not to say that articles such as those
by Vivian Capel in this issue are incomprehensible to beginners who have cleared the initial
hi-fi hurdles by abandoning cheap record
players and learning some basic audio facts.
What does disturb us is the risk that many
non-technical but well-intentioned music lovers
who are being weaned away from one-piece
instruments in ever-increasing numbers will
fall for equipment that is really rather shoddy
by hi-fi standards. Apart from the stereo
improvement resulting from detached loudspeakers, many of the less reputable ` separates'
now on offer simply exploit agrowing realisation that true hi-fi demands separate components without attempting to offer higher fidelity
except in this one respect.
We still hear stories of customers being converted to the idea of separate speakers by radio

manufacturers' adverts, but who then listen to
some genuine hi-fi alternatives and realise that
anew world is open to them. This is fine while
most of the alternatives are indeed of high
quality, but during the last year a trickle of
rather doubtful audio systems from firms
previously known only as run-of-the-mill radio
manufacturers has begun to turn into a flood,
so the advantage of introductions to hi-fi via
the mediocre threatens to become a pattern of
shunting between one mediocrity and another.
For instance, the advertisement quoted earlier
included a ' yet to be unveiled' feature comprising some audio units from ` the experts in the
realm of sound reproduction', experts whose
talents have heretofore been obscured by the
need to design a great many ordinary radios
and radiograms, and who recently proved their
worth by offering atape recorder carrying the
company's label—but imported from Japan.
Possibly when the unveiling takes place the
units revealed will be perfectly reasonable
additions to the midfi market. But possibly
they won't be, and if all the other chopped-up
stereograms are similarly poised in the midfi/lo-fi/no-fi region, the customer may pick
separates because of the improved stereo, or
because this is the fashionable trend, but not
because of generally good audio quality.
Later, disappointment may set in, the purchaser feeling like the victim of some sort of
confidence trick.
However, that first step to proper stereo is
no longer regarded as a curiosity reserved for
hi-fi fanatics, and we must hope that those
who are unfortunate enough to start with audio
units of rather doubtful quality will, when they
become dissatisfied, graduate to higher fi
rather than regress to radiograms. But we
must all keep awary eye on lofi goods dressed
up with hi-fi language. Readers can help a
good cause here, for while we may look
askance at doubtful newcomers to the ranks
of audio manufacturers, new seekers for high
quality domestic music reproduction are
always welcome. Look out for them, enlighten and persuade them, steer them into
good hi-fi shops. Above all, convey some of
the enthusiasm on which the hi-fi hobby is
built, and which need not be dissipated just
because the market is larger than in yester-year.
Contents List on page 651

CORRESPONDENCE AND ARTICLES
Letters on all topics should be sent to the address given on this page, those for publication In our
correspondence section being addressed to the Editor, 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.

683

Advertiser's Announcement.

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

In any case loudspeakers are recreators of sound rather than original
instruments and they must therefore be capable of representing every
variety and combination of sonic effect. This extreme versatility calls
for directional properties which do not vary with frequency, but this
ideal is not realisable in practice because of the enormous variation of
wavelength involved. However it is possible to keep the radiation
pattern reasonably broad and constant by dividing the range between
two or three units of differing size and using each to cover asmaller
range of two or three octaves over which asufficiently broad directivity
pattern can be maintained. It is important that the crossover frequencies
be properly chosen in relation to the individual diaphragoi sizes otherwise sudden changes in directivity will) occur in the crossover region and
give rise to unnatural effects.

You and your
loudspeaker
electrical reproduction it has been
realised that the concentrated radiation of the higher frequencies into
very directional beams of sound militated against natural reproduction
and also contributed to listener fatigue. Early loudspeakers which used
a single large diaphragm to radiate the whole audio spectrum could
not avoid the increasing axial concentration of frequencies above
lk Hz and consequently attempts were made to mitigate this effect by
bouncing the sound from solid reflectors to increase the diffusion.
Such crude paliatives are certainly preferable to the untempered direct
radiation, but nevertheless they introduced fresh problems. Owing to
the enormous variation of wavelength with frequency, which differs
by a thousand times at its extremes, a solid reflector cannot behave
with equal effect over awide frequency range. Furthermore the spacing
between radiating diaphragm and reflector varies effectively with frequency leading to phase differences which are important in stereo
reproduction.
ALMOST SINCE THE INCEPTION of

Directivity has aprofound effect upon apparent source size. Loudspeakers which become increasingly directional with rising frequency
give the impression of a sharply localised small sound source. This
effect becomes more pronounced as the reverberation time of the
listening room is reduced. On the other hand, highly reverberant surroundings affect the apparent tonal balance owing to the greater
build-up of sound energy at the lower frequencies where the radiation
is more broadly distributed and therefore interacts with room acoustics
to agreater extent than the higher frequencies.
Less directional speakers produce a higher ratio of reverberant to
direct sound at the listening position and give amore spacious effect.
This was one of the important side benefits resulting from the use of
solid reflectors in the larger and older loudspeakers mentioned above.
The high ratio of diffusion to direct sound had apleasing spaciousness
which many listeners preferred; qualities which are missing from the
majority of compact boxes in use today. The problem is how to achieve
spaciousness without losing precision and spoiling the stereo image.
One method is to use amultiplicity of middle and high frequency units
and this has been tried successfully in some commercial instruments,
but if the units are of good quality, the assembly is liable to be very
expensive. Further research is needed to find amore economical solution.

Other schemes include facing the loudspeakers upwards to diffuse
the sound output, but here again, results depend upon the nature and
proximity of local reflecting surfaces and performance therefore tends
to be very variable.
It is often pointed out that highly directional treble occurs naturally
in such instruments as the trumpet and clarinet but generally speaking
these instruments do not cover avery wide spectrum of sound and the
higher harmonies tend to be radiated in a random manner and are
thereby diffused.

Raymond E. Cooke

THIS LEADER
WAS BORN
TO FOLLOW.
The ADC 550E cartridge is something special. The '
E stands for elliptical —
the ideal stylus shape to follow the exact contact path of the original cutter
stylus that made the record. This vital feature means much less distortion,
especially from the inner grooves of arecord, when music tends to be at its
loudest and most thrilling.
The 550E has another big advantage. It uses the ADC- developed Induced
Magnet arrangement, which greatly reduces the mass of the moving system.
This enables the stylus to follow the intricate path of the grooves and minimises
record wear. For the money ( only £ 20.6.6, incl. £ 3.16.6 p.t.) the ADC 550E
offers you superb performance compared with any other cartridge in this price
range.

e(
SPECIFICATIONS
Type:
Sensitivity:
Tracking force range:
Frequency response:
Channel separation:
Compliance:
Elliptical stylus tip:
Vertical tracking angle:
Recommended
load impedance:
CUTTER
HEAD
STYLUS

Induced magnet
5mv at 5.5 cms/sec recorded velocity
îgram to 21 grams
10 Hz to 20,000 Hz+3 db
20 db from 50 Hz to 8 kHz
28 x10- 6 cms dyne
Contact radius: . 0003"
Lateral radius: . 0007"
15 degrees
47,000 ohms
ADC
ELLIPTICAL
STYLUS

SPHERICAL
(CONVENTIONAL)
STYLUS

ADC 550E
magnetic stereo cartridge

ADC

Send for details to:
KEF Electronics Limited
Tovil, Maidstone, Kent. Tel: Maidstone 57258

CONTACT PATH
OF CUTTER
STYLUS
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FOLLOWS
ORIGINAL
CONTACT PATH

DEVIATION
FROM CONTACT PATH
CAUSES DISTORTION

NUCLE US
FORMED BY E. J. Jordan, late of Audio &
Design, Nucleus, amember of Interlab—sponsored by the Ministry of Technology, specialises in solving problems associated with the
design and development of electromechanical
and electroacoustic transducers, the investigation of noise and vibration problems and the
design and development of sound recording and
reproduction equipment. The company has
made studies of architectural acoustics, and is
able to design and produce prototypes, production lines, tools and jigs as well as advising and
training production staff. The company's
address is 45 High Street, Burnham, Buckinghamshire.

DESIGN AWARD
AS WE GO to press it is expected that the 1969
Design Awards, to be presented by the Duke
of Edinburgh on board the Queen Elizabeth 2
on 29th May, will include the Quad 33/303/
Stereo tuner designed and manufactured by
Acoustical Manufacturing Co. Ltd., and well
known to readers. Although many items of
audio equipment are accepted by the CoID
for inclusion in the Design Index, and some of
these are exhibited at the Design Centre, a
Design Award singles a product out from the
whole range of consumer oriented products,
and only one other award has ever been won
by an audio item, so Quad can take some pride
in their achievement.

Average power (usually but erroneously
referred to as RMS power) is also dealt with
in the IHF published specifications, although
American manufacturers rarely use it, a large
body of opinion maintaining that it is not
representative under normal programme conditions.
The problem for the normal user is interpreting these ratings (always assuming the
manufacturer has bothered to qualify the
rating he has given) but from an aural point of
view we feel the following may be of some help.
If you are travelling in a car and wish to
overtake a heavy lorry then it is necessary to
call upon the engine to produce power in order
to accelerate the vehicle. An engine that produced continuous power, and just propelled
the car to safety before the appearance of oncoming traffic would fail to do so if any other
power rating had been used. A music power
engine would start off by providing excellent
acceleration, but just as the car passed the
lorry (perhaps before) the power would ' die'
and you would either be rammed in the back

audio
news&
views
AUDIO & DESIGN PRODUCTS
SINCE Audio & Design no longer exists as a
manufacturing company, the products previously available from them, namely the TC
loudspeaker, the Record Cleaning Machine
and a range of microphone floor stands, are
now distributed by Keith Monks (Audio) Ltd.,
54 Rounton Road, Church Crookham, near
Aldershot, Hants.
The company also handles a range of P.A.
equipment including Melodium microphones
and accessories, and full details of these and
other products handled by the company are
available from the address above.

AMERICAN POWER POLITICS

POWER RATINGS have long been a subject of
confusion, especially in America—not without
justice since they started it all—and a recent
discussion on the subject in an American trade
publication is interesting as aguide to current
attitudes in that country. The discussion was
prompted by the publication of a guide for
dealers produced by H. H. Scott, one of
America's leading equipment manufacturers,
and concerned the confusion caused by the socalled IHF power rating (music power) and a
new IHF + 1dB rating. This latter enables a
manufacturer to specify power as (for instance)
100 W IHF (+ 1dB) which, assuming they
still use the same decibels, can be translated as
79-126 W music power. Since acompany that
did not wish to exaggerate its power ratings
wouldn't use the IHF method anyway there is
little doubt which of the limits is intended to
apply.
Another method of measuring power is
that known as the EIA ( Engineering Industries Association of America) standard which
permits the manufacturer to quote power output, at amid-frequency, at adistortion content
of 5%. This is generally used by domestic
radio and television manufacturers, but as they
are increasingly entering the ' separates market'
the rating is bound to be treated as comparable
by people who neither read, nor understand,
the small print that never appears in the ads
of course.
A further method of specifying power is the
well-known peak power method. This is
obtained simply by doubling the rating obtained using any of the other methods mentioned and is then specified as IHF peak music
power, EIA peak power etc.

APOLOGIES FOR . . .

by the lorry or left on the ' wrong' side of the
road—depending on just what sort of music
power was offered. EIA power would mean
over-revving the engine so that it made a
terrible noise (!) and you would take your foot
off the accelerator and not attempt to pass,
while IHF + 1dB power, and any form of
peak power, would be insufficient for you to
get past the lorry, so that it would be necessary
either to pull in before passing or suffer aheadlong collision.
As far as doubling ratings for two channels
is concerned, this is, strictly speaking, perfectly
legitimate; however, it is usually resorted to by
those who have something to hide and the
rating is thus enhanced by semantic methods
rather than by engineering. A stereo amplifier
should be capable of handling power on both
channels together and on each channel by
itself, for it is possible that peaks may occur
on one channel only. Thus a properly rated
20 W stereo amplifier can produce 20 W on
each channel; it may also be referred to as a
40 W amplifier, but this rating does not apply
to its stereo power handling capacity.
When comparing equivalent power ratings
readers should bear in mind that double the
power is the smallest increase that should be
considered important in terms of price. Thus
the purchaser of an 8W amplifier would be
unlikely to gain much audible improvement by
opting for a 12 W amplifier the change in
power output representing less than 2dB.
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BUILDERS OF the Twin-Twenty amplifier are
warned that it is essential to use the safety
device incorporated in the published power
supply, simple non-protective circuits leading
to the likelihood of output transistor failure.
We must also apologise for the transposition
of TR 1and TR3 in the power supply layout
diagram, and for last month's note stating that
2N5062 was unsuitable for this circuit. The
device is a thyristor and may be used for the
latching operation.
Apologies also to Austin Uden for the
omission of fig. 4 in his article ' The Noise of
Radio One'. This will appear, together with
some programme revision details in next
month's FM Diary.

NEXT MONTH
THOSE INSTALLING hi- f equipment will
receive moral and practical support from
Vivian Capel who deals with some Hi-FI
Teething Troubles followlig this month's
advice on connecting equipment together.
M. J. Cockrell describes a design approach
to pickup arms while Harry Leeming deals
very thoroughly and simply with the newest
hi-fi medium Multiplex radio, including details of some professional quality decoding
equipment.
Reviews Include the Audio
Technica range of pickup cartridges and
loudspeakers by Mordaunt-Short.
The current issue of Tape Recorder includes
a simple modification to the Akal M8, full
service information on the Truvox Series 50
machines and a description of the design of
studio microphones.
Tape Recorder is
available from your newsagent.
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SOME NOTES FOR BEGINNERS WITH A LINKING- UP PROBLEM
BY VIVIAN CAPEL
WAVING spent a goodly amount of time
11 reading equipment reviews and makers'
leaflets, listening and comparing, and finally
parting with a not inconsiderable portion of
the family finances, we can now proudly survey
the various units of our hi-fi system in all their
splendour.
Very impressive. All that we need to do now
is link them up in order to enjoy the full
glories of hi-fi sound—if we have remembered
to buy some records. Quite simple really, if
we bought the units from a local retailer who
fixed us up with all the necessary connecting
leads and instructions as to where they go, or
better still delivered the equipment and connected it together for us. Or perhaps we
bought from a packaged-deal mail-order firm
which supplies the leads complete, or maybe
we have aknack with things electrical.
If, however, the units were bought from
separate sources—possibly by post—and there
is no friendly local hi-fi dealer, and if your electrical ability is stretched by the fitting of a
mains plug, then read on.
First of all, never let other members of
the family know of the dilemma: thoughts
may still be hovering on the new carpet or the
holiday abroad that had to be axed because
of the hi-fi. It would never do to admit
difficulties at this stage. Better to postpone
the connecting up so that the right plug can
be obtained (probably true anyway) and thus
give the impression that you know what you
are doing—and gain time to find out.
Let us turn first to the turntable and pickup.
If we have a separate pickup arm, this will
need to be mounted: not an impossible task
for the inexperienced, but one needing plenty
of care. Every arm is different, so the maker's
advice needs to be closely followed. General
points to watch are: the positioning of the base
of the arm relative to the turntable spindle;
arm height over the record; counterweight does
not foul adjacent woodwork if fitted in cabinet;
also pickup wiring.
Positioning is normally accomplished by
using the template supplied by the makers,

which indicates the relationship of arm and
turntable. Mark out carefully—any mistake
will increase the tracking error of the arm.
Some arms have a height adjustment or other
means of setting the level relative to the record
surface. This is designed to give the requisite
15 degree vertical tracking angle and care
should be taken to see that it is correct,
especially with the more advanced cartridges.
Free passage for the counterweight is just a
matter of choosing a suitable corner of the
turntable unit, the right-hand rear one giving
the easiest pickup operation in most cases.
Pickup wiring comes through the centre of the
pedestal and must be anchored to a terminal
strip at some point beneath the motor board—
unless of course a complete cable is provided
together with plugs and sockets, as on the
better arms. Usually, the wire supplied is
longer than required; do not cut it too short—
allow enough to form aloop to the strip so that
it will offer minimum mechanical resistance to
pickup movement. However, do not allow
too much either, as alarge loop of surplus wire
will increase the possibility of hum, and also
increase the electrical capacitance of the leads.
The wire itself may be screened, that is have
a flexible metal braid enclosing it, or it may
not. The purpose of screening is to shield the
conductors from any stray hum fields, and it
should be connected to the chasis or ` earthy'
points where appropriate. Arms made of
aluminium already afford screening to the
wires inside, and as braiding increases tortional resistance at the lead-out point, unscreened wires are sometimes used. To keep
the mechanical resistance low, the wires are
very fine, so care must be exercised in removing
the insulation and soldering to the tag strip.
Do not let the iron stay on joints for too long,
as heat will travel along the wire and soften the
insulation. A typical wired terminal tag is
shown in fig. 1. The colours are: red, RH
channel live; green, RH channel earth; white,
LH channel live; blue, LH channel earth.
If you have an integrated turntable unit
complete with pickup arm the foregoing will
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already have been taken care of. Just as well,
though, before proceeding further, to check
that the pickup wires really are free and not
restricting the arm in any way.
Now comes the job of wiring the player to
the amplifier. For this, screened lead is essential and can be obtained from most radio
dealers. Ask for single-screened lead, that is
lead that has just a single conductor within
the screen, the braiding itself being used as the
earthy conductor. If shelf mounted, position
the playing unit as near as possible to the
amplifier so that the pickup leads can be short;
though do beware of possible hum induction
from the amplifier mains transformer to
magnetic pickup cartridges. Capacitance of
screened lead is proportional to its length;
this capacitance can resonate with the inductance of the cartridge to give a peak in the
frequency response curve. The higher the
capacity, the lower the frequency of the resonant peak. If the lead length, hence capacity,
is kept low, the peak can be kept high out of
the audible range. With ceramic pickups this
problem does not arise as they are non-inductive, but being high impedance, the lead can
more easily pick up hum. In any event, keep
the lead length as short as is practicable.
Coming now to actual connecting, for stereo
amplifiers two leads will be required, one for
each channel. Referring again to fig. 1, we
connect the inner conductor of the RH lead
to the red tag and the inner of the LH lead to
the white one. The braiding of each lead is
anchored to the appropriate tag as shown,
leaving the centre tag which may be used—if
required—for connecting the metalwork of
pickup arm and/or turntable to the amplifier
earthing point or terminal. For mono amplifiers used with a stereo cartridge, link the red
and white tags together, but if a mono cartridge is fitted, ignore the red and green leads
and connect both amplifier lead and cartridge
just to the white and blue, the latter being
earthy.
Dressing screened leads is something which
many amateurs do rather inexpertly—to say
the least. One approach is to unbraid the
screen back to the required length and then
twist up the resulting bundle of wire as shown
in fig. 2. Another method, giving a more
professional finish, is shown in fig. 3. First, a
gap is made between the cross layers of braid,
then the inner conductor is pulled out through
it in a loop. When the inner is completely
through, the braid is flattened and the end
tinned for soldering.
Treatment at the other end depends on the
on the input arrangements for the particular
amplifier. In most cases there are two phonoplug sockets, one for each channel, so the fitting of aphonoplug to each lead is all that is
needed. These should be supplied with the
amplifier, but if not, most radio dealers can
oblige. The sequence is shown in fig. 4: first,
(a) we see the three parts of the phono plug;
the lead is dressed as shown (b) with the inner
conductor stripped for about an inch; then the
plug is fitted (c), with the inner conductor
soldered at the end of the plug-tip and the braid
soldered to the side of the case on the entrance
lip as shown—this joint must not be bulky as
otherwise the plastic cover will not fit. Finally,
the cover is fitted (d) and the metal tube slid
in place to secure it; any excess length of inner
conductor can then be cut off.

Amplifiers of continental manufacture (and
increasingly, others also) will probably use the
DIN plug; this is a three- or possibly five-pin
screened plug illustrated in fig. 5. Construction differs with various makers, but as a rule
the plastic cover will slide off leaving the metal
screen in two halves, one of which includes a
cleat for gripping the cable. Only a short
length of inner cable is stripped of braid, and
this is connected to one of the LH or RH pins
(viewing from the soldering end), while the
braid is taken to the centre one. The precise
pin configuration employed for stereo pickups
may follow one of two or three different standards, but details should be provided by the
amplifier manufacturer.
Some amplifiers have special plugs which
are supplied complete with instructions. Whatever plug is fitted, include some method of
identifying the channels. A spot of paint,
coloured PVC tape, or even atie-on label, will
ensure that if in the future the plugs are removed, they will go back in the correct channel
sockets.
Having sorted out the pickup wiring, we
must arrange a mains supply for the motor.
Ordinary lighting flex is suitable for this and
should be connected to the relevant terminals
on the motor deck. An auxiliary mains outlet
socket is fitted to some amplifiers and in such

FIG. I
PU OR TT
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TO CARTRIDGE
VIA PU ARM

FIG. 2

cases the supply for the motor can be wired
to this to save a separate lead to the supply
socket. It is to be hoped that asuitable mains
socket is near at hand. If not, it is advisable
to get one installed: trailing leads around the
room are not only unsightly but dangerous. If
alead must be run to another part of the room,
clip it around the wainscoting; it is tempting
to run it under the carpet, but this can be
dangerous with high voltages.
Should the outfit sport an FM tuner at this
stage, we must work this into the link-up too.
Another mains supply will be needed (unless
the unit is powered from the amplifier), but it
will most likely be possible to loop in from one
of the other mains connections. There is
nothing wrong with this provided the wires are
properly connected and are contained within
the plug with no exposed parts. Power consumption of the whole system will normally
be less than 250 watts, drawing a current of
less than 1amp, though use of alighting supply
socket should be avoided if possible, as this
sacrifices the safety arising from aproper earth.
If a 13 amp ring main socket is used, the plug
should be fitted with a fuse not exceeding
5amps.
The output from the tuner should be taken
by means of a screened lead to the auxiliary
input socket of the amplifier if there is not one
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marked specifically for radio. It will most
likely be the same type of socket as for the
gram input.
An efficient aerial will be needed, though
this is rather outside the scope of the present
article. Room aerials can be satisfactory in
locations within a few miles of the transmitter, but beyond this a good loft aerial or
outside aerial should be fitted. A dealer's
advice should be sought as to what is locally
necessary, and if you run into trouble due to
local reception peculiarities on VHF/FM, a
letter to ' Crossover' should bring some useful
advice.
Now for the loudspeakers. Ordinary lighting flex is quite suitable for connecting these,
either the flat in an outer sheath of PVC, or
the twin-twisted. For stereo it is easier if the
two conductors are coloured differently so that
correct phasing can be obtained easily. There
are no limitations to length in rooms of ordinary domestic dimensions, so the leads can be
made up longer than required, facilitating
movement of speakers in order to find positions
giving the best effect. Any excess can then be
neatly coiled up behind the speaker enclosures,
perhaps to be cut later when no further movements are anticipated.
The output sockets of the amplifier should
be clearly marked for right and left channels;
obviously the speakers must be connected
accordingly, otherwise the stereo image will
be reversed. Phasing of the speakers must be
observed, which means that the cones of both
speakers must move in unison on a doublemono signal, both travelling forward or backward at the same time, If one is reversed,
there will be partial cancellation of sound,
particularly at bass frequenceis, and the stereo
effect will be seriously impaired.
It is assumed that the speakers will be of the
same type. Markings to indicate polarity will
generally be found on or near the terminals,
and there should also be some coding on the
amplifier output sockets. These may be ' plus'
or ' minus', or perhaps a ' plus' on its own, or
red and black. If there are no markings it is
usually safe to assume that physical location
will identify similar poles; if, for example, the
speakers each have apair of terminals mounted
vertically, the top one should be the same in
both cases. It matters not which terminal goes
to which as long as both speakers are connected identically.
Should there be any doubt about the phasing,
a simple test can be made when the system is
working. The two speakers should be stood
side by side and a record played, perferably a
mono one with plenty of bass, but with the
system switched for stereo operation. Listen
to the effect and then reverse the leads to one
speaker only (switching off the amplifier while
doing so). Play the same passage again, and
there should be a noticeable difference in
quality: one way the bass will sound thin, and
this is the wrong way. To cross-check on this,
position the speakers as they will be used for
listening to music and again play amono disc
with the amplifier switched for stereo. Sitting
back from the speakers, a point should be
found—somewhere near an imaginery line
bisecting the two sound sources—where the
sound seems to come from a narrow, central
position. This will give correct behaviour on
stereo, while reversing the connections to one
(continued on page 691)

ALL SILICON STEREO AMPLIFIER

COMPACT SPEAKER SYSTEM

A 25 + 25 watt Integrated Stereo Amplifier, employing Silicon
Transistors throughout. Remarkable technical performance
figures have been achieved, figures so good that the amplifier is
audibly better than any comparable amplifier currently available.
Ally this exceptional technical performance with superb new
styling, meticulous construction and wiring, high quality materials
and acomprehensive overall specification and you have an amplifier to satisfy the most discriminating enthusiast.

Developed primarily for use with the RAVENSBOURNE
Amplifier although suitable for virtually any high quality amplifier. Infinite baffle loading is employed with an 8" 15,000 gauss
main drive unit, high performance tweeter unit (Rola Celestion
HF1300) and precision 2,500 Hz crossover. Styling is simple and
unobtrusive with a family likeness to the RAVENSBOURNE
Amplifier. Finish, selected teak veneers and black Vynair fret
material. Overall dimensions: 22" high, 114" wide, 94" deep.

FET FM TUNER ( SERIES 11)

A high performance, fully transistorised, FM Tuner, featuring
an FET Front End and an Integrated Circuit IF strip. Particularly suitable for use in fringe areas. The specification includes
switched A.F.C. and Inter-station Noise Suppression. A built-in
high performance Stereo Decoder features automatic electronic
switching. Tuner styled to match the RAVENSBOURNE
Amplifier.
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Recommended U.K. Retail Prices:
Stereo Amplifier:

Case: £64.0.0d.

Chassis: £59.10.0d.

FET FM Tuner:

Case: £53.10.0d.

Chassis: £49.10.0d.
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Rogers Developments (Electronics) Limited,
4-14, Barmeston Road, Catford, London, S.E.6.
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Please send me acopy of your new full colour leaflet describing the complete
RAVENSBOURNE Stereo System.
E Iam also interested in your new RAVENSBROOK range.
NAME
ADDRESS ...

rA

A VA

V

VA

eda reA

e4

z V' ' 4 % A ' A' AvAMON

1.
2,X1 3()1;T:

K. IL

and (

Ho+

VA

À

,
l1lit11,1, '1111,

A
11112,1,11111

FM
DIA_Y
BY AUSTIN UDEN

letters reaching the editorial office,
FROM
Igather that agood many readers are still
none too happy with their stereo radio reception. Having investigated a few of the complaints received about various ' noises off', I
can appreciate why and, to some extent at
least, sympathise. Some readers who admit
to not being ` technically-minded', have been
unsure whether the trouble was at the transmitters or in their own equipment. To clear
up the first point right away, the BBC place
an ' S' symbol in the Radio Times only against
those Radio 3 programme transmitters which
they are satisfied radiate a consistently good
stereo signal. At the present moment these
transmitters are Wrotham, Dover and Brighton
in south-east England; Sutton Coldfield, Oxford
and Northampton in the midlands; and Holme
Moss and Sheffield in northern England. There
are other relay stations in the midlands and
north which do radiate astereo signal of sorts,
but until such time as the BBC place that ' S'
symbol against them, their performance should
be considered suspect.
Having outlined the position at the BBC's
end, we can go on to the matter of ' noises off'
in the receiving equipment.
Two distinct types of noise interference are
most frequently mentioned in your letters. One
is asteady hissing or roaring sound when the
transmitter switches over from mono to stereo
or the tuner is adjusted to stereo on a stereo
broadcast. In most instances, this is due to
lack of sufficiently strong initial radio signal
being fed to the tuner's aerial socket. A
stronger signal is always needed for stereo than
mono. For most tuners, it needs to be at least
100-200 e and possibly twice this strength
for the older converted valve models.
The strength of signal that can be received
depends very much on locality and the siting
and the type of aerial employed. It does not
always follow either that the nearer you are to
the transmitter the stronger will be the signal,
and Iknow of a Surrey reader who receives a
signal from Wrotham that is little stronger
than mine at twice the distance! Replacing an
indoor aerial with one outdoors at 9 or 10 m
(about 30 ft) above ground level will give a
stronger signal and help reduce hiss on stereo.
Using a good multi-element aerial it should
certainly be possible to receive a signal of
better than 100 //N within the 250 µVim fieldstrength contour limits shown on BBC station
maps. Stereo station coverage maps will be
found in the September and October 1968 and
January 1969 numbers.
The other noise intereference giving rise to
complaints I have chosen to call ' burbling
birdies' or Bb's. It resembles a continuous
erratic whistling or warbling sound superimposed on the programme. On some receivers
and in certain stereo service areas the noise is
so intense that it all but drowns out the programme, and the only immediate remedy avail-

able to the listener is to switch to mono when
these Bb's will cease.
From reading the BBC's published researches
into this problem, it would seem that these
thoroughly unpleasant noises can be virtually
eliminated by one relatively simple circuit
modification costing afew shillings in components. It is the fitting of a low-pass filter
between the discriminator and the stereo
decoder arranged to cut off above 53 kHz.
However, improved design and alignment is
also a priority to secure far better selectivity
between stations operating on adjacent frequencies.
Ithink it may be worth recounting here the
experiences of a Hampshire reader, Mr. E. D.
Murray, who first wrote to us about this problem towards the end of last year. He had built
the Heathkit transistorised stereo tuner and
after it had been back to Daystrom several
times without improvement, he obtained a
money refund. His next encounter was with a
Leak Troughline III obtained on loan from a
dealer. If anything, this tuner produced more
Bb's than the Heathkit and Mr. Murray wrote
again for further advice. It did not seem right
that he should be denied the pleasure of heat ing
BBC stereo programmes if he so wished because
of some doubts about circuit design; so, having
first done my homework, Ipromised an investigation just as soon as circumstances allowed.
Mr. Murray is situated on the western outskirts of Overton village about 13 km (8miles)
from Basingstoke just off the B3400 road. His
residence is 82 m (270 ft) above sea level, and
his J-Beam FM6S aerial, erected about 8m
(25 ft) above ground level. It can be rotated
to any desired direction.
Study of the relevant maps showed Wrotham
to be 115 km ( 72 miles) distant, and Oxford
60 km (38 miles) distant. Overton lies just
outside the 2501/Vim field-strength contours
of both stations, and except for occasional
slight fluctuations which seemed to be caused
by low-flying aircraft Mr. Murray told me he
had found mono reception quite satisfactory.
The first job therefore was to measure incoming
signal strengths at the aerial plug. This was
done for Radios 2, 3and 4in turn, and it was
encouraging to find they checked out within a
few microvolts of one another. Since each
programme is radiated at the same power,
this is as it should be, yet there are listeners
who do not receive them at similar strength.
(Altering the aerial position by afew feet will
usually even them up.)
Details of the measurements relating to
Radio 3frequencies are shown in the Table. In
parentheses are the maximum strengths received with the aerial beamed towards that
particular station named at the head of the
column. The other microvolt readings in each
column refer to the strengths obtained from
other Radio 3 transmitters with the aerial still
on that same bearing. Thus, there is areading
of 100 e
in parentheses in the Wrotham
column set against that station's Radio 3 frequency of 91.3 MHz. With the aerial still
towards Wrotham, a signal of 20 /./V was
measured on 90.7 MHz (
Rowridge), and one
of 81./V on 91.7 MHz (
Oxford). The same
procedure applies to the measurements in the
other three columns. Iwill come back to them
and explain their significance later on.
Having established that the Wrotham and
Oxford signal strengths were similar and so
689

Mr. Murray's J- Beam aerial
ground level.

situated well

above

ought both to give reasonably hiss- free stereo
reproduction, the moment had come to do
some actual listening tests. Ihad hoped to try
four tuners, three British and one Japanese,
but in the event had to be content with two.
As it turned out, these served perfectly to
confirm what we wished to know, as you shall
see.
First, an early production model of the
Truvox FM2001C tuner was connected up to
Mr. Murray's equipment. It was immediately
apparent that all was not well; background
hiss was not too obtrusive, but the burbling
noises certainly were. From other tests elsewhere, Ihad rather expected this; indeed, the
principal reason for trying out the FM2001C
at Overton was to be sure that the noises we
were hearing were the same as he had experienced with the Heathkit and Leak tuners, and
he confirmed they were.
We listened to the Parsilid broadcast from
Wrotham and Oxford in turn; the burbling
varied with the programme modulation and
with tuning. It became louder and more
objectionable when tuning slightly high of the
Oxford frequency. Tuning completely clear,
another Radio 3 transmitter in mono only
could be heard, the signal continually rising
and falling afew microvolts close to the noise
level. Probably it was Tacolneston (
Norwich)
on 91.9 MHz which, from Overton, lies
approximately 30° east of the Oxford station
bearing.
If the tuner was switched manually to mono,
and also when the pilot tone was taken off
during the first interval of the opera, the
erratic burbling ceased whether we tuned to
Wrotham or to Oxford. Whilst the alignment
appeared symmetrical, the tuning seemed very
broad with the programmes ' spreading out' too
far either side of the correct position even on
weak signals and without the AFC switched in.
This particular tuner did not have a low-pass
filter incorporated either.
All very interesting. But Mr. Murray only
wanted to know and hear for himself if atuner
(any tuner!) could give him Bb's-free' stereo
reception. So too, did I!
The other tuner Ihad not handled before,
and it has not, to my knowledge, been reviewed
in the U.K.—yet it is made here and has been
available some years . . . the Radford FM2
MPX. If the foregoing reads suspiciously like
the build-up to a sales campaign, I should
perhaps add that this particular tuner belongs
to another reader, is a replacement model for

This is apage of
hi-fi news.
Into the world of Hi Fi, now
and again there comes aproduct
that represents terrific value to
the enthusiast.
Such aproduct is the Grundig
TK247 de luxe Stereo tape
recorder.
Never before have so many
professional features been
incorporated in amachine at a
price the amateur enthusiast
can afford.
£130-18-9.
Permit us to dangle the
specifications in front of you.
Four track, full stereo record
and playback to HiFi standard.
Independent record/playback
controls and tone control.
Facilities for in-put mixing,
super-imposition and multiplay.

Also monitoring via earTwo 61 x 31" high-quality
phones, automatic tape-stop,
elliptical speakers with two-inch
parallel track operation, tape
tweeters.
inching, and atape joining
It is 17¡ x 13 x 71" and
channel.
weighs 30 lbs.
More?
Quite atape recorder for
Right. Plated steel chassis
anybody.
and frame ensure perfect
For £130-18-9.
mechanical alignment.
Tape pressure band prevents
Please send me details of
drop-outs.
the Grundig TK 247 de luxe.
Double-action safety clutch.
Easily modified for 60Hz mains
Name
operation. Amplifier hinges
Address
for easy servicing.
Two tape speeds give up to
eight hours playing time.
Less than 0.15% wow and
flutter.
(o RunDIG)
Twin-edged illuminated VU
H.N.7
level meter.
Dept.H.N.7, Grundig (Great Britain) Ltd., Sydenham, S.E.26.
690

his first one, and since it was supplied has been
carefully realigned using expensive test equipment. It was ' ours' just for this one day.
Having connected it up, we awaited the
BBC's pleasure, until plop! On came the green
indicator lamp, up went the background hiss
and . . . (deep breath!) . . . no burbles! Mr.
Murray made for the tuner, Ifor the treble tone
control of his amplifier. But it was impossible
to reproduce the earlier unpleasant noises even
by purposely mistuning.
Ignition interference was no problem at the
site set back as it is about 100 yards (!) from
the road. What did slightly mar the now
otherwise good reproduction was the background hiss during quieter programme passages.
Connecting aHoldings booster between downlead and tuner failed to bring about any perceptible improvement even though this particular
sample pushed signals up close on ten times
(20 dB). I have come across tuners needing
inputs 10 dB higher still (about 3mV) for a
really quiet stereo background, so the results
we were getting would compare quite favourably with those of many listeners nearer the
transmitters.
Returning to the Table for a moment, you
will see that excellent discrimination is possible
between Wrotham and Oxford due to their
relative bearings from Overton, and the
directional characteristics of the FM6S aerial.
With this beamed towards Wrotham, Oxford
is twelve times weaker, whilst turned towards
Oxford the Wrotham signal strength is down
by more than thirty times to 311V. Yet in
spite of the favourable conditions including a
400-kHz frequency spacing between the two
stations, only one out of the four tuners tried
out had reproduced astereo programme at all
satisfactorily.
These findings would suggest a very disquieting situation.
Namely, that literally
hundreds of stereo receivers now in circulation
require modification, especially if used in an
area where the listener cannot pick up from
his local station a signal some fifty to one
hundred times (
35-40 dB) stronger than any
other stationed spaced 400 kHz away.
Assuming Oxford to be the wanted station
at Overton, then an initial signal strength of
200-300 itV relative to Wrotham would probably be needed for the beat interference to be
rendered imperceptible on the other three
tuners tried. A booster cannot help here
because both wanted and unwanted signals
will be amplified equally with the ratio between
them remaining the same.
No account has been taken in the above
calculations of the Tacolneston transmission
spaced only 200 kHz from Oxford. From time
to time it could give rise to severe interference
during enhanced propagation conditions since
beat effects worsen for closer frequency spacings. However, under these conditions Wrotham would be fairly easy to receive.

Northampton is aparticular trouble-spot in
this respect. There, the relay station broadcasts Radio 3on 91.1 MHz, just 200 kHz below
Wrotham whose signals regularly reach into
the area.
Consequently, with stereo receivers of indifferent design ( no filters, poor selectivity etc.),
the protection ratio required can go up from
the 40 dB at 400 kHz suggested earlier to
nearly 60 dB at 200 kHz. For example, a
listener receiving only 10 tr.V from Wrotham
might need to counter it with 10 mV (ten
millivolts) from Northampton. In practice,
most listeners in Northampton are lucky if
they can raise 1mV—a perfectly adequate
signal, though, to give good stereo listening on
awell-designed receiver.
Stereo reception in Northampton merits
further consideration in a separate article
another time, but it did occur to me whilst at
Overton to attempt tests to discover under
what conditions the Radford tuner might be
induced to misbehave. To try to simulate an
adverse situation with 200 kHz spacing, I
asked Mr. Murray to turn his aerial towards
Sutton Coldfield, putting it more or less backto-front of Rowridge—his local non-stereo
station by the way, just in case you had forgotten! As is apparent from the Table, this
left Rowridge still about seven times ( 18 dB)
up on the best signal we could raise from
Sutton Coldfield prone to bouts of fading.
Because the signal was low and fluctuated, the
Radford's automatic switching circuit gave us
a somewhat rapidly alternating mono-stereomono version of Parsifal, but when it did lock
in to stereo for any length of time though, no
spurious beats could be detected.
The tuner seemed nicely aligned with a
sharp cut-off into noise either side of the centre
tuning point. Filter circuits are incorporated.
There are, of course, more tuners available
than were tried at Overton. Some will perform as well as the Radford did, others not.
For this reason, especially in view of the letters
still reaching the Editor, I wish to stress a
point made in earlier numbers. Please, do not
make an outright purchase of an FM stereo
tuner regardless of make on the strength of a
showroom demonstration alone. You should
hear it receiving a stereo programme at home
also. This is very important in areas where
other stations are received no matter how
weakly, transmitting at 400 kHz or closer to
the local Radio 3 frequency.
When trying anew tuner switch off any AFC
and muting controls, then tune slowly slightly
above and below the station, listening carefully
for any traces of erratic warbling noises. The
tuning indicator should follow faithfully the
slightest adjustment you make with the tuning
knob. Check particularly to see that the programme cuts sharply into receiver hiss evenly
on both sides of the central tuning point. If
it does so on one side but not the other, or the

TABLE OF SIGNAL STRENGTHS AT OVERTON, HANTS
Radio 3
(MHz)
90.5
90.5
91.3
91-7

Wrotham
115 KM
80° E.T.N.
20 t.V
(100 A.V)
8gV

Oxford
60 KM
10° E.T.N.
8t.V
100 gV
3gV
(100 gV) (5)

Sutton Coldfield
151 KM
350' E.T.N.
(8-15 gV)
100 gV

Rowridge
66 KM
200° E.T.N.
(480 gV)
40 g‘f
10 0/
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tuning indicator shows adifferent position to
that where you find background noise least,
it is afair bet that the receiver is not properly
aligned, through another model of the same
type may be faultless in this respect.
The BBC's Engineering Information Department fully supports my views about home
demos and they have promised to improve their
own publicity on this point. I understand,
too, that the matter of the ' noises off' considered here has been taken up with the British
Radio Equipment Manufacturers' Association.
Somehow, though, Ido not see their members,
nor the hi-fi equipment makers, making
arrangements to carry out modifications to
existing stereo receivers without expecting
'guess who' to pay.
But what of Mr. Murray? Having proved
to his as well as to my satisfaction that stereo
is possible where he lives, I've no doubt that
before long he will arrange another home
demo. Perhaps it really will be third time
lucky for him.
FM Miscellaney: The news in an earlier
number that Radio Telefis Eireann hoped to
make some experimental stereophonic broadcasts this year, became a reality for listeners
tuned to Dublin's Mount Kippure station at
12.30 on April 13th when an hour-long orchestral programme was transmitted. The second
stereo programme was broadcast the following Sunday at 18.01, when Val Joyce presented
Music From The Ballet. Described by RTE as
'test transmissions', the stereo broadcasts now
go out each Sunday at varying times as shown
in the weekly RTE Guide. Iincluded subscription details for this publication in the March
FM Miscellany. U.K. listeners in parts of
Norther Ireland, the western coastal regions of
northern England and Wales, and south-west
England, will have a good chance of picking
up these programmes using avertical receiving
aerial. Mount Kippure radiates 60 kW from a
directional aerial on 95.3 MHz. And more
stereo, too, perhaps, from BBC Radio Stokeon-Trent (
see BBC Stereo this month and last).
The frequency to watch in that part of the
midlands is 94.9 MHz. Whitby relay station
will be brought into service during the autumn
and there does seem avery good chance of it
rebroadcasting Radio 3 stereo programmes.
The Hilversum 2and 3programme frequencies
at Lopik have been interchanged and asimilar
swop has been made at Markel°. More exciting
stereo news from Holland next month!

CONNECTING HI-FI continued
speaker will destroy the central image on mono
and give very unconvincing stereo.
Finally, the mains supply to the amplifier is
made. Mains leads are generally supplied, so
all that is needed is to fit the appropriate plug,
and plug in. If the lead is not long enough,
better replace it completely; joints in mains
leads can be satisfactory if done properly, but
if not, can be very dangerous. At the best they
are a potential hazard and are usually unsightly.
What now if, with all the connections made
and everything switched on, we find something is wrong? First of all stall the family,
do not let on that anything is wrong, then rush
out to place an advance order for next month's
HiFi News, in which Iwill endeavour to cover
afew of the more likely teething troubles.

People spend their leisure ...
.... in many different ways. For the mountaineer, the
challenge of exploration offers arich reward in an
exhilarating and dramatic environment. The true
connoisseur of music enjoys asimilar experience when
he graduates to aMordaunt-Short loudspeaker,
and hears sounds which are clear, exciting,
breathtaking.
Our new range of Quality Loudspeaker
Systems has been designed to achieve
the summit of aesthetic and technical
perfection.
When you demand the highest standards
of sound reproduction, a Dealer will
recommend Mordaunt-Short.
For literature and technical
specifications write to us at:
12 Hollywood Road, London, S.W.10.,
or telephone 01-352 9898,79818

Mordaunt-Short Ltd

OUR READERS WRITE ...
... about honesty in the world
of music
From: Maurice Taggart, 23 Macroom Gardens,
North Road, Carrickfergus, County Antrim.
DEAR SIR, In a newsagent's shop Irecently
bought a 10 in. stereo record, along with a
beautifully produced booklet, for the ridiculous price of 13s. 11d. The level of surface
noise on the disc was rather high and Ireturned
it to the makers for comment. By return post
Ihad a perfect copy, plus a refund of postage
and an apologetic letter.
The letter contained no excuses, no passing
the buck to the retailer, no implication that
my equipment must be in some way to blame.
Just a frank admission that record pressing is
a mass production business and around one
per cent of copies are slightly imperfect. How
refreshing to aslightly jaded and long-suffering
gramophile!
The firm concerned was Fabbri & Partners
Ltd. and the disc issued as part of the new
World of Music project. [ See page 565, last
month.—Ed.] Obviously not a good old
British firm, and if there is a moral to this
story Iam sure HiFi News readers will draw
their own conclusions.
Yours faithfully

Continuing serviceability is very dependent
on a manufacturer's organization, particularly
that of his servicing department, the adequacy
of his servicing and instruction manuals for
dealers, and his arrangements for the feedback
of defect information (so that suitable modification or quality control action can be taken).
Ihope Iam not being naïve in reading across
from what has been shown to be possible in
other fields in getting better reliability, but
publicity can be very effective when it points
up the need for manufacturers to do what they
know they ought to be doing anyway.
Yours faithfully

.about doing it yerself
From: L. F. Rumble, 888 Empire Drive, Airedale, West-Howland.

procedure.
Pickup on record, amplifier
volume up and hark! Stereo!
All Ican say now is that someone, somewhere is listening to a stereo recording in
mono!
Yours faithfully

. . . about flawless disc surfaces
From: Roy Hill, 63 Islington Road, Great Moor,
Stockport, Cheshire.
DEAR SIR, Much has been written about
surface noises and other similar imperfections
on records, many of which may have cost up
to £2 or more. Ihave suffered (and still do)
from this irritating experience. But I have
found one honourable exception to this unhappy rule.
Among my present collection of just over
100 discs are twelve LPs of Bert Kaempfert and
his orchestra under the Polydor label. In
every case the reproduction is quite flawless,
without any surface noise even at fairly high
volume levels. Why should this be so?
My own explanation is that here again is
another example of the thoroughness of German recording techniques and immaculate
attention to the finished product.
Incidentally, Ithink Bert Kaempfert is great,
too!
Yours faithfully

DERE SUR
Iam riting tew yew too tell yew
wot fun it is meking yewer owne HyFi and I
hope itl mek yew publicsh moor fings on
meking HiFy stuf. Ibilt orl myne ex sept for
turntaybl wicth was tew big tewgew in layth
without cutin big ole in the bed so Ibort wun
wot was clik supreced but it sil gews bang when
Iturn off. Imeked my owne piccup arm and
werked out wot angul tew bend it on ower
Ellyut 503 (dijytal commuter) and I used
treekle in the lowerin thingy but it orl leekd
owt and tamed grean. Ibort a Deram cart. .. about guarantees and ridge. Man in shop sed its seramik but luks
.about long playing sandtracks
reliability plastik tew mee. Then Ibilt my ampliflyer and From: Brian Stiles, 52 Avondale Road, South
its gud cept wen ataxy goos by and then iken
From: Jack Karran, 33 Clifton Place, London
Croydon, CR2 6JA.
eer the man torkin tew imselluf. Anyway I
W.2.
DEAR SIR. The spate of letters concerning
bilt some big squeakers cus thier best but wun
poor disc surfaces which have appeared in
DEAR SIR. In your March editorial you asked
med orribul rubbin noise so Iundid all screws
your magazine over the years seem to have
for suggestions on how to achieve better seron magnet anit wus werse so Ipulled orl cone
made their impression on at least one collector
vicing of hi-fi equipment. Ithink you should
and everythik off and stuck it orl back agen
who, offering his discs for sale in awell-known
have broadened your question to that of
and its orlrite but Isol it just in kase. Anyhow
journal, apparently anticipating any criticism,
achieving better continued serviceability of
this stereow shure is gud cept my muver dindt
states:—
such equipment—better servicing being only
lyk it cus she sed it med her eers hertz tryn
'RICHARD Ill (Olivier) Sandtrack, 3 LP
part of the problem.
tew heer wich speekr it wus kuming owt and
Set.'
Yours faithfully
The problem of course begins with the
my frend sed it went as gud asis so Ised wotyer
inherent reliability of the equipment. Right
got he sed 401V15 2 3009 2 303 33 and 2 p2
now I think it is fair criticism to say that
but it multiplexed mee abit. Trubul was orl
insufficient technical effort goes into the reli. . . about the credit side of
my ole records sownded lyk rice-krispys so I
ability problem. There clearly needs to be a had to giv em away cus Itryd meking vases
commercial radio
greater incentive for manufacturers to do better.
out ofem but it dindt werk caus orl watre ran
From: Richard Aspinall, Apartamentos La
Iwould suggest therefore that you should press
out ole in bottom. Anyway HiFys greate and
Vileta 403, Camino Vecinal de La Vileta 269,
for:—
Ilyk yewr mag with shyny payper an ladyes
Palma de Mallorca, Spain.
(a) Longer and better guarantees;
on the frunt and Ihope thel be lots of artikles
DEAR SIR, Commercial radio is not itself as
(b) A reliability specification for hi-fi equipon bilding things espeshully radiows cus thats
bad as your April editorial suggests, and it is
ment.
orl Igot left tew bud.
Yaws faythfooli
unfair to judge it from Britain's unfortunate
A number of U.S. manufacturers now offer
experience of the pirate stations which reflect
two-year guarantees (up to five years on
commercial radio only at its worst. In the
speakers). It is better not to accept most
British guarantees and to rely on the law of
.about monostereophony heyday of sound, during the ' 30s and '40s, the
commercial networks in the U.S.A., Australia
sale. Here is agood area for you to campaign:
From: R. Dzendzera, 63 Nlasons Hill, Bromley,
and elsewhere probably made the greatest
two years ' unconditional' guarantee as a
Kent.
contributions to the development of radio as
minimum.
aminor art.
DEAR SIR, Irecently purchased acopy of the
In other fields of electronics customers are
The commercial broadcasters were advenLP entitled The Rock Machine—ILove You
more and more stipulating areliability requireturous enthusiasts, highly competitive and wellfrom a local store. Ispecifically ensured that
ment in the technical specifications. Ihope the
backed with ample sponsor money. They were
it was a stereo copy, and that is what was
state of the art has now reached the point where
unashamedly commercial but they did not lack
printed on the outside sleeve.
a suitable trial reliability ' standard' could be
a sense of responsibility and were able to
That evening Ienthusiastically withdrew the
developed and added to the appropriate DIN
develop the programme formats which found,
record from the sleeve. Then to my astonishand IHF specifications and, on the assumption
that the age of miracles is not yet past, a ment Iread the word mono on the centre label.
(continued on page 695)
Nevertheless, I continued with the playing
British Standard too.

693

LS250

The perfect
audio match

sound
and elegance
Technical efficiency and superb sound reproduction are combined
with timeless elegance in the Dynatron range of Period Audio
Separates. These are designed for the hi-fi enthusiast who wishes
his equipment to tone visually with the fine furniture in his lounge
or study.
Completely enclosed in superbly styled cabinets, Dynatron Period
Audio Separates add the grace and beauty of yesterday's craftsmanship to today's technological skills. The result is arange of collector's
items which add anew dimension to audio enjoyment.
Hambleden HFC13 houses acomplete hi-fi combination in aQueen
Anne cabinet with loudspeakers in matching style, while the Savoy
HFC14 is a similar set-up built into a Regency
console with separate loudspeakers.
Full details of the Dynatron range of Period audio
separates are given in our free leaflet. Simply cornplete and mail the coupon below for your. copy.
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Iwould like full details of Dynatron's Period Audio Separates
Please send me afree copy of your new leaflet.
NAME
ADDRESS

To: Dynatron Radio Ltd., Maidenhead, Berks. Tel: 23331
694

[E
READERS
PROBLEMS
Examined by ' Crossover'
For details of how to write to Crossover' please
refer to page 683.

CURING IMPULSIVE INTERFERENCE

Dear Sir, My hi-fi set-up consists of Radford
STA15, SC22, FMT2M, two Radford Monitors, a Thorens TD124II and SME 3012 with
Shure V15 Mk. II cartridge. The sound from
this lot is extremely pleasing but spoiled by
interference in the form of loud clicks and
thumps when the fridge cuts in and out, when
the central heating system switches in and out,
and when light switches are operated. This
annoyance is most in evidence when the
gramophone unit is in use. My bungalow is
detached, comparatively new and has a
13 amp ring-main electrical system.
Yours faithfully, W. A. H., Colchester
Electrical interference is nearly always most
troublesome on the most sensitive input—
namely, that for the magnetic cartridge—
because spurious signals of only afew millionths
of a volt finding their way here will cause some
reaction—albeit small (usually).
When any
electrical device switches, asmall electric spark
develops across the contacts (a big spark if
something is amiss with the switch and/or the
device) and radio-frequency energy is radiated
(a) into space and (b) into the mains wiring.
The latter is called mains-borne interference
and the former radiated interference, and both
can affect hi-fi systems. However, you can
check whether the radiated type is responsible by
disconnecting the pickup input, turning the
volume control to the usual listening setting and

READERS' LETTERS
and still find, ready public service imitators.
To commercial producers we owe original
radio drama with poets writing the material.
The documentary was developed by commercial radio which also pioneered adult educational broadcasting. The first big variety shows
were commercial—shows which gave a world
stage to the Bing Crosbys, the Jack Bennys
and the big name bands of the day. Commercial radio in the U.S.A. created a popular
audience for classical music and incidentally
later amarket for classical LPs. The commercial broadcasters led and still lead in the field
of outspoken
political
commentary—Ed
Murrow, who did so much for wartime AngloAmerican understanding, was a product of
commercial radio. More recently it was commercial radio in the U.S.A. which first came
up with stereo broadcasting.
The bad image which commercial radio has
today only reflects our times: the arrival of
television and the arrival of a vast and profitable teenage market. Television took away

causing the thermostats to operate. If the clicks
and thuds are of much lower level than with the
pickup connected to the input, radiated energy is
coupling into the pickup leads. In this case you
should check on their screening, make sure that
they are not too long and passing near to mains
circuits, and ensure that all is well bonded to a
good earth point. In obstinate cases it sometimes pays to delete any earthing to the mains
socket third-pin and run a good earth through
the shortest possible wire (use agood 15A earth
wire) to acopper mass (an old washing copper is
good) about four feet down in the ground!
If the disturbances are unchanged in level, you
either have trouble at the switched circuits
themselves or the amplifier is prone to mainsborne signals. The Radford is fairly well
filtered, but further filtering is possible by
coupling to the mains through a proprietory
mains filter. The Belling-Lee LI415 is sometimes suitable but it may pay to get advice
from a local dealer. The same applies to worn
thermostat contacts, extra suppression here
(consisting of an 0.01µF capacitor in series with
a 100 ohm resistor across the switch contacts)
may be required.

tremely expensive tastes! A speaker I have
found very acceptable in a wide range of conditions over the past six or eight months is the
Celestion Ditton 15. Ihave not found anybody
yet who does not like it, but you must listen to a
pair before you make up your mind, and preferably in more than one showroom ¡fpossible.
Mind you, the little Maxim is a remarkably
good little speaker. It does need to have its
back to awall and it does need some bass boost,
for its LF efficiency is very low; but Iam sure
you will be able to produce enough sound with
your Armstrong amplifier for domestic use.

CHANGING STEREOGRAM SPEAKERS

Dear Sir, I have recently purchased, at
approx. 91 gns., a K.B. type KG042 stereo
radiogram with aGarrard 2000 player, and an
Acos GP 94/1 cartridge. The speakers in the
set are 10x 6in. elliptical, but could you
please tell me if I can buy two separate
speakers, which would give me a better
performance than those already in the gram ?
Yours faithfully, E. J. S., Tamworth, Staffs

It does sound as though the demonstrations
you have heard were not as good as they should
have been, unless, perchance you, have ex-

The question of speaker substitution in
stereograms is a thorny one. The makers
usually choose speakers which produce the best
results from the amplifier and pickup provided,
and the use of better speakers does not always
produce better results. The best thing you can
do is to try to borrow a couple of extension
speakers from your dealer for trial, and make
up your own mind after careful listening.
You could almost certainly improve the
stereo effect by removing the existing speakers
from the cabinet and putting them into very
rigidly constructed boxes of the same shape and
equal or rather larger size (lightly filled with
well-teased-out B.A.F. wadding) and spaced
farther apart, in the positions found by experiment to give the best effect. If the units
bear the maker's name, the firm may provide
you with working drawings of suitable enclosures, free of charge.
Incidentally, we would advise you to replace
your sapphire stylus by adiamond as soon as you
can. Sapphires have avery limited safe life.

from radio the big sponsor money. New, inexpensive programming had to be found; the
showmen were tipped out of their managerial
chairs and replaced by accountants—as, if
what we read is true, may happen in the BBC.
The result has been that modern horror, the
disc-jockey with hours of progressive rock
peppered with profitable ' spot' announcements. Incidentally, this also has been imitated, without its primary commercial incentive, by BBC's Radio One.
The recent backward trend in commercial
radio programming can be traced directly to
the obvious ready profits to be made from spot
advertising. If Britain is to have commercial
radio this pattern can be avoided by licensing
conditions which ensure that broadcasters, and
not the advertisers or their agents, dictate the
programmes. Limited hours for spot announcements (say 25% of total advertising, not airtime and this restricted to breakfast, early
afternoon and late night programmes) and
insistence upon balanced programme schedules,
would force advertisers into sponsorships.
Such conditions may not at first appear attractive to the ' commercial lobby' but they would

test the sincerity of their claims. In the long
run, with advertisers today eagerly buying up
every available outlet, such conditions would
not bar access to the medium. Radio is still
the cheapest mass advertising outlet and provided rates were made realistically high enough
there would be ample sponsor money for good
programming.
I have had over a quarter of a century's
experience in both public service and commercial broadcasting in many parts of the world.
Ican assure you that without advertising as a
source of radio revenue, many places, particularly the newer countries, would have no
broadcasting services at all.
As an historical note; it is ironical that when
Britain decided to embark on broadcasting an
investigating committee visited the United
States. It was advised by no less afigure than
David Sarnoff of R.C.A. not to entertain the
idea of advertising. Perhaps that is why
British temperament is so opposed to commercial radio, yet David Sarnoff, R.C.A. and
N.B.C. went on to become one of the greatest
broadcasting powers in the world!
Yours faithfully

CHOOSING A SPEAKER

Dear Sir, Ihave aB & 0 1000 player and an
Armstrong 421 amplifier and am having
difficulty in choosing speakers, for use in two
rooms, one 15 x124 x10 ft and the other
121 x124 x10 ft. A recent publication advised
Goodmans Maxim speakers with the above
combination, and though Ihave not had an
opportunity to listen to these speakers Ihave
heard alimited selection of speakers at demonstrations, and was concerned to find that no
unit under £60 appeared acceptable! In fact
none appeared to me to be as good as the
sound of the average television set; I would
therefore appreciate your advice on the choice
of speakers to go with the above units.
Yours faithfully, R. I. M., County Down
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Chassis model £63.0.0
In teak case £69.10.0

The min. Iiimpuaront
Tlie amplifier
in irkielt distortion
dies of flit 1h1.

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 tee.
case is available for shelf mounting.
Other brand new features are aheadphone socket for those who prefer to
listen to stereo that way, and a DIN
record/replay sock:et 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 advanced amplifier available.
And it sounds it.

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

SENSE of history is indispensable when
A dealing
with history, even if it is as recent

as that of pioneers in audio, so it was
appropriate that a meeting of the BKSTS
dedicated to the discussion and evaluation of
Paul Voigt's contribution to audio, which was
held on 26th March, took place in the
Faraday room at the Royal Institution in
Albermarle Street, London.
The speakers were introduced to the large
audience by Peter Walker, of the Acoustical
Manufacturing Company who, acting as chairman, explained that as so often time was not
on our side—a state of affairs that is not
surprising when the sheer weight of work and
achievement that any consideration of Voigt
must take into account is realised.
Donald Aldous, the technical editor of our
contemporary Audio Record Review, and a
long-time friend of Paul Voigt, began by
reminding us of the man himself, well-known
to many of those present. Today Paul Voigt
lives in Canada, concentrating his energies on
a different discipline altogether; while his
mother, now avery old lady, lives in Hamburg
from where the family originated.
Paul Voigt took out some 32 letters patent
during his working life and yet remains neglected and perhaps even unknown to many of
the people who today use the results of his
work. His name does not appear in two of
the most complete and authoritative narratives
of the period, those by Hunt and Lachlan,
although, like A. D. Blumlein (see July 1968
issue) he produced and used equipment that
was far ahead of its time and which still survives
today.
Voigt attended London University where he
completed his ' education', and started his
working life in the Edison Bell Company in
London. His early work for the firm did not
involve any audio projects, although later on
he was concerned in the design and use of disc
cutters, and developed a moving-coil mechanism capable of long linear excursions as well
as experimenting with and producing optimum
pre-emphasis networks progressing from the
simple 6dB per octave slope (similar to type of
curve found on modern tape recorders) to a
curve with a mean slope of 3dB per octave—
similar to the modern RIAA curve which has
a mean slope of 4dB per octave—over the
range 20 Hz-20 kHz.
Peter Ford, who was responsible for alongrunning and detailed series of retrospects in
HiFi News some years ago covered most
succinctly the development of these early
devices and illustrated his discussion of Voigt's
cutter and microphone designs with drawings
taken from the original patent specifications
drawn up during the late
1920s
and
early 1930s. He also had available some
copies (on tape) of discs that Voigt had recorded using some of the equipment described,
and these were played (with few technical snags
considering the rush that always attends such
functions) using modern equipment in conjunction with a pair of the Domestic Corner horns
which we later listened to including the first
production sample.
While with Edison Bell Voigt also worked
on the loudspeaker that is perhaps the most
enduring of all his inventions. The design is
exemplified by the modern Lowther speaker,
for the philosophy incorporated in these units

PAUL VOIGT
AN

ACCOUNT

OF

A

RECENT

PIONEER

BKSTS

is inherited directly from Voigt, and the original
drive unit shown was in fact very similar in
appearance to its modern counterpart.
This loudspeaker was completely unconventional when Voigt conceived it in the early '20s.
It had a very powerful magnet (energised, of
course) and utilised a free cone with leather
surround and an aluminium voice-coil. These
techniques are familiar today, generally for
different reasons, but in 1926 the construction
of ultra flexible centring devices (made out of
eyeglass cord incidentally) and aluminium
soldered voice-coil terminations was far from
being just another production problem; it
represented a revolutionary approach to the
question of loudspeaker design.
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LONDON

As an assessment of Voigt's achievements
the BKSTS meeting was not, perhaps, as
methodical as it might have been. However, it
was clearly not the intention of the majority
of the speakers to convey any sort of ruthless
treatment of Voigt as an historical figure in the
audio world. As an introduction to and
résumé of a remarkable figure the evening's
'entertainment' was well worthwhile, for Paul
Voigt was a true pioneer whose range of
achievement was surprisingly wide and whose
interests were pursued with a brilliance and
perseverance given to few. We can only join
with Mr. Robert Putman, chairman of BKSTS,
in expressing our thanks to the organisers for
amost entertaining and instructive evening.

Paul Voigt

today. A recent picture taken outside
his Toronto home.

Eventually Voigt decided to leave the Edison
Bell Company and set up on his own, manufacturing his drive unit together with the horn
enclosure that he patented in 1928. This unit,
together with its enclosure, was undoubtedly
ahead of its time and even today variations on
the theme are occasionally adopted by loudspeaker manufacturers with an eye for something out of the ordinary. Readers of HiFi
News are well aware of the principle, for several
of the more popular constructional features in
the magazine over the years have featured
Voigt's principles—not least the Paraline and
the Decca Corner horn; auspiciously perhaps
the most recent, (and in one sense at least, the
greatest) Trevor Attewell's Basset, appeared in
the April issue.
Various aspects of Voigt's early life at
Edison Bell, and at his own factory in Sydenham, were recalled by two speakers who had
worked alongside him—Jack Houlgate and
Gilbert Redgrave. The latter had joined Voigt
in the late 1930s and described some of the
problems entailed in demonstrating a loudspeaker to curious individuals(!) as well as
giving us an insight into some of the snags
attending energised speakers; one obvious
'problem' being the tendency for the uninitiated to connect the voice-coil to the power
supply and the energising-coils to the amplifier.
The various demonstrations given were
generally acknowledged to be of excellent
quality considering the age of the recordings
used—recorded wow causing more complaints
than surface noise and distortion.
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Ralph West addresses the meeting.
part of a Voigt Tractrix horn.

To

his left

An early photograph showing the young Voigt with
a set he designed and built.
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From the House of Leak, two speakers
with afine pedigree ... the combination
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technical minds in the business.
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high fidelity
pickups
BY M. J. COCKRELL

(

QOME time ago now, I realised that by
changing my pickup arm Ihad obtained
considerable differences in the quality of sound
reproduced. At first, not knowing much about
the subject, I thought this rather odd, for
provided there was negligible friction in the arm
pivot, and provided the arm was adjustable
for varying tracking weight, then the arm was
fulfilling its duty. I read several articles on
"How to make your own pickup arm", but
decided that if Iwas to make my own, instead
of following someone else's design, I would
follow my own plan, so that I should then
know how good or how bad it was. Four
pickup arms later, 1am satisfied that Ihave a
piece of apparatus capable of allowing the
cartridge to pass on the information from the
record to the amplifier with the minimum
distortion.
In the following articles, Iintend to outline
the complete procedure in the design of a
pickup arm. Part Iwill deal with the cartridge
and its influence on the deign of the arm.
Whole books have been written on the subject
of cartridges and, at its best, this can be little
more than agross simplification of the subject;
however, it should be possible to cover the
fundamental aspects of the subject in enough
detail to be able to provide abasic understanding of the principles involved. Part II will
tackle the actual design of the arm, considering
such topics as resonances, inertia equations,
tracking error, and also a few constructional
hints. Part Ill will deal with side-thrust, and
a simple compensating device suitable for any
pickup will be discussed.
In general it is true to say that agood pickup

arm, . fit is designed for aparticular cartridge
with specified properties, will not perform as
well with any other cartridge unless that
cartridge is similar to the specified type. It may
put up agood show, but that is not really ' hi-fi'
as we would like it.
The designer of a pickup arm must first
select asuitable cartridge, and this will have the
following properties if it is to give of the best
results with modern ancillary equipment.
(1) Tip mass 1mgm or less for a frequency
response extending to 20 kHz, although
afigure of up to 11- mgm may be acceptable if the HF response is less estended.
(2) Compliance figures of 7x10 -6 cm/dyne
(lateral) and 3.5 x10 -6 cm/dyne (vertical)
at audio frequencies to be reproduced
below 100 Hz. These figures are absolute
minima, and in practice higher figures
are desirable so that the main resonance
can be placed at a desirable frequency
without the mass requirements of the
pickup arm being difficult to meet.
(3) Tracking weight less than 3gm, with the
resistive component of the mechanical
impedance at mid frequencies low enough
to permit tracking of heavy passages at
this weight.
(4) Stylus radius of 0.5 mil spherical, or
(preferably) elliptical with 0.2 mil x
0.7 mil.
(5) Frequency response of 30 Hz-20 kHz
+2dB.
(6) Channel separation of more than 15 dB
at 1kHz and well maintained at 100 Hz
and 10 kHz.
It is now necessary to discuss some of these
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requirements in more detail, and to begin with
consider the specified tip mass.
When astylus is tracking agroove half way
across the surface of a 12 in. microgroove disc,
the velocity of the unmodulated wall relative
to the stylus tip is of the order of 14 in. per
second and one cycle of a 7kHz tone will be
represented at this point by an undulation in
the groove wall 0-002 in. long. If the stylus
tip is to follow this modulation it must ' change
direction' 1000 times in one inch (i.e. 14,000
times in one second) and it does not take much
imagination to realise that high accelerations
will be experienced by the stylus tip. Indeed
accelerations of 1000g are fairly commonplace,
and some pop discs would have the stylus
undergo as much as 3000 g, or 3000 times the
acceleration due to gravity—some 96,600 ft
per sec 2.As the tip mass increases, so the
forces (mass xacceleration) exerted by the
stylus tip on the modulated groove walls
increase, so that the vinyl, arelatively soft and
elastic substance, is actually deformed by the
forces involved.
If a vinyl record is held on the edge of a
table, and the part overhanging is forced
downwards, the record will deform, i.e. it will
deflect downwards. Provided that the bending
force is not too great, the record will suffer
elastic deformation, i.e. when the force is
removed the record will return to its original
flat condition. If the bending force is too
great and the elastic limit is exceeded, the record
will suffer plastic deformation so that when the
force is removed the record will not quite
return to its original position but will have a
permanent bend in it. Small tears may also be
apparent on the top surface, and alarger force
will cause these tears to penetrate deeper until
the disc finally breaks. This practice is not
recommended (!) but it does illustrate the
effect of exerting a force on a vinyl disc. We
can see now that as the tip mass is increased
there comes a point when the reaction force
exerted by the hard diamond on the relatively
soft vinyl walls is too great, and permanent
deformation of the modulated groove is
caused, either by plastic deformation or by the
stylus tearing its way along its tortuous path,
and removing material from the groove wall.
If the downward pressure on astylus is too
low, it will be impossible to maintain contact
between stylus tip and groove on heavy
modulations, and the stylus will tend to
bounce along the groove. The impact of the
stylus on the groove as it hits the walls and
bounces away, causes plastic deformation and
tearing, even if the first condition has been
fulfilled and the tip mass has been decreased
to an acceptable figure. [This oft-repeated
statement has not been objectively demonstrated to our knowledge, and from personal
experience we are inclined to discount it, or at
least regard it with some scepticism—Ed.]
Hence, for a given tip mass it is necessary to
decide on the minimum permissable tracking
weight in order to avoid this ' bouncing' effect.
The following equation is avery good guide for
determining the minimum necessary tracking
weight (W) of acartridge,
W = k.a.mlg
where k is aconstant, athe acceleration of the
stylus, and m the effective tip-mass. Professor
Hunt has suggested that the constant k should
be made equal to 3, so if we assume that the
maximum acceleration we are going to demand
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of our cartridge is 1000 g then the equation
becomes
W = 3000 m
giving 3gm for a tip mass of 1mgm.
Turning to compliance, the inverse stiffness
of the stylus suspension is just as important a
consideration as effective tip mass. If there
were no stylus compliance, it would follow that
if the stylus tip is to track the groove modulations, the whole pickup arm must also move,
introducing rather a large tip mass, and requiring a large tracking weight to keep the
stylus in the groove—and to no effect, for there
would be zero output.
Conversely, if the compliance were infinitely
large, although the stylus would follow the
groove modulation very faithfully (!), the
resultant tracking weight would have to be
zero, the fundamental resonance would be
zero, and the cartridge would not be able to
move the pickup arm across the record, nor
follow vertical accelerations greater than 1g.
A low compliance cartridge requires a larger
tracking weight to keep the stylus tip in
intimate contact with the groove modulations
compared with a high compliance cartridge
provided compliance is the dominating parameter in this respect (it rarely is).
Compliance, by its very definition, i.e.
distance per unit force, is concerned with
amplitude, and maximum amplitude of groove
modulations usually occurs at low frequencies
although attenuated by the RIAA recording
characteristic in common use; so, whereas tip
mass is concerned with high accelerations and
therefore high frequency groove modulations,
compliance is more concerned with the lower
end of the frequency scale. In astereo groove,
compliance both in vertical and horizontal
planes must be provided; in practice the
vertical compliance can be somewhat lower
than the horizontal compliance, although
most cartridges do not make use of this fact.
This is because vertical movements of the
stylus are caused by out-of-phase signals
between the two channels, and these tend not
to occur at low frequencies because of the
wavelengths involved.
The three properties of acartridge discussed
above, i.e. tip mass, tracking weight and
compliance, all contribute to the collective
property-trackability. J. H. Kogen of Shure
Bros. Inc. has pointed out that for good
trackability the stylus must be able to fulfill
the following conditions:—
(i) follow faithfully the maximum amplitude
variations of the modulated groove;
(ii) move at the maximum velocity imposed
by the modulations;
(iii) follow the accelerations imposed by the
modulations.
It is becoming more widely accepted nowadays that trackability should be quoted, in
the specification of acartridge, rather than tip
mass and compliance, partly due to the
uncertainty attached to the term compliance.
Another, and more serious objection to the
statement of static compliance is the fact that
the value nearly always varies under practical
dynamic conditions. Thus, instead of measuring the static compliance (the deflection of the
stylus for a gradually applied known force),
one ought to measure (and specify) the dynamic
compliance, which is the compliance of the
stylus suspension when the stylus is in motion.
In the decoupled stylus arrangement used with

piezo-electric transducers there is ahigh degree
of mechanical resistance to motion. This
resistance generally increases with increasing
stylus velocity and hence is present at all but
the very low bass frequencies and in such
cartridges, not only is the dynamic compliance
somewhat lower than the static compliance,
it also varies considerably with frequency.
However, this anomaly is not confined to
piezo-electric cartridges, for many cartridges
have the moving part of the transducer
mounted in some form of rubbery substance
(moving-coil and moving-magnet), which adds
(and is intended to add) mechanical resistance
or damping to the motion of the effective tip.
This resistance again varies with frequency,
and, to a large extent, determines the smoothness of the mid- frequency range, and may
determine overall trackability.
Hence we have the situation where all but
a few undamped magnetics have a dynamic
compliance somewhat lower than the static
compliance—yet none of them acknowledges
this in the specification.
Factors like this are often slightly unnerving
to the prospective pickup buyer. Ipersonally
would much rather choose a cartridge on its
trackability specification than on its compliance.
At the same time, I would like to see the
manufacturers quoting the low frequency
dynamic compliance, say in the 10-20 Hz
range, in order that arm resonances may be
easily calculated by the do-it-yourself pickup
arm enthusiast, for this important factor is all
to often left to chance at present.
It is reasonable to assume that sometime in
the future the trackability of a cartridge will
be the yardstick of performance replacing
tip mass, compliance and tracking weight.
Shure Bros. have now adopted this specification procedure, quoting trackability as the
maximum stylus velocity (ref. the modulated
groove) for a given frequency and tracking
weight, consistent with intimate groove
contact.
The choice between diamond and sapphire
tipped styli is becoming less important nowadays as tracking weights are reduced. Almost
all hi-fi styli tend to be diamond, however, and
it is generally accepted that at a tracking
weight of 2gm the expected life of asapphire
0.5 mil spherical stylus playing vinyl discs is
160 hours opposed to that of the equivalent
diamond which is 2800 hours. These are of
course approximations, but they are certainly
of the correct order for clean conditions.
A badly worn stylus may cause irreparable
damage to arecord, and Iwould put my faith
in a diamond tip, rather than be constantly
wondering when I last put a new sapphire
stylus in the cartridge. Besides, the diamond
is more economical.
In deciding on the shape and size of the stylus
required we must really consider the main
forms of distortion introduced by the stylus tip
geometry. The first is the well-known' pinch'
effect, caused by the difference in shape
between the record groove cutter (' V'-shaped
chisel) and the spherical stylus tip. When the
stylus tries to follow the sine-wave, it is
subjected to vertical as well as lateral oscillations, but at twice the frequency of the lateral
oscillations. This is acceptable for a monophonic pickup which is insensitive to vertical
motion (except that it induces excessive record
wear), but can hardly be tolerated for astereo701

phonic pickup which transmits the unwanted
vertical signal as a form of second hat monic
distortion. The problem is minimised by using
asmall stylus radius, but abetter solution is to
use an elliptical or bi-radial stylus which,
having its major axis at right angles to the mean
direction of the groove, presents a very small
radius to the groove walls.
The second form of distortion arises from
the fact that it is a physical impossibility for
the centre of aspherical stylus to trace out the
exact shape of the groove wall cut by asharpedged cutter (see diagrams page 471 April issue,
illustrating predistortion'). The problem becomes even more serious at higher frequencies
when the radius of curvature of the stylus is
larger than that of the high frequency modulated groove, for in this case the stylus just
bounces along the peaks. Strangely enough, if
we measure the level of this tracing distortion
we find that it is sometimes lower than theory
would predict. The reason for this is partial
cancellation by another type of distortion—tip
mass distortion. This distortion again predominates at high frequencies and is due to the
effective mass of the tip deforming the groove
(we hope elastically), due to its reluctance to
accelerate rapidly. Thus we have the effect
that as the stylus moves around the peak of a
sine wave, it deforms the wall on the outside
of the sine wave outwards, and hence takes a
slightly wider path round the peak, thus
partially cancelling out the inherent distortion
on some types of signal.
When Ifirst read about these forms of distortion Iwas the owner of a0.5 thou stylus, and
I glibly assumed that such things could not
possibly bother me—twas wrong. At the inner
grooves of a record the wavelength of a
10 kHz tone is slightly less than 1mil; i.e. the
distance between respective peaks in the modulation is approximately equal to the stylus
diameter. Unless the modulation is very low,
the 0.5 mil stylus will be unable to follow the
10 kHz tone accurately, and the high-frequency
modulations suffer distortion (tracing distortion) and attenuation (scanning loss).
Unfortunately, we cannot just go out and
buy a0.3 mil stylus and put it in our existing
cartridge, for as the stylus radius is decreased,
so the area of surface contact between stylus
and vinyl groove decreases. Thus, if we use the
same tracking weight, the force per unit area
between stylus and vinyl increases, and in
order to avoid plastic deformation of the
groove, as we decrease tip radius, we must also
decrease the tracking weight. It has previously
been stated that the tracking weight of apickup
is governed by the effective tip mass and
compliance of the stylus and its suspension,
so that to maintain good trackability, the compliance may have to be increased and the
effective tip mass will almost certainly have to
be decreased.
Having surmounted these problems of
trackability and obtained asmaller stylus, it is
also necessary to ensured that the stylus is
not so small as to be able to skate along the
bottom of the groove. Thus the best solution
to the problem is to use an elliptical stylus,
which presents a relatively large radius across
the groove, and a small radius to the
modulation.
Summing up, we have three basic forms of
distortion due to stylus geometry; two of them
(continued on page 709)
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STEREO RECORD REVIEWS
Some recent discs selected for their ' above
average' technical quality. Reviewers' comments
are based on actual releases, not test pressings.

BACH. Brandenburg Concertos Nos. 1 to 8. New
Philharmonia Chamber Orchestra ( Carlos Villa—
violin, Gareth Morris—flute, Michael Winfield—
oboe, David Mason—trumpet, Raymond Leppard
—harpsichord) conducted by David Littaur. HMV
SXLP 20110 (
Concertos 1-3) and SX1.P 20111
(Concertos 4-8). (
26s. 4d. each).

complete versions of
these Concertos in the catalogue, varying in
price from 14s. 6d. to 48s. 6d. per record.
Four of the most highly praised sets were
compared with this new medium-priced issue,
and I am satisfied that as an interpretation,
performance and recording, it can be placed
among the top three. It will attract comment,
of course, Brandenburgs always do, on how
it should be performed and with what instruments. Here aharpsichord and modern instruments are used. The resulting sound is immediately appreciated, putting nothing between the
listener and the enjoyment of the music. Refreshingly uncontrivecl.
One example of its excellence will illustrate.
In the first movement of No. 5the harpsichord,
a particularly pleasant-sounding specimen, is
played with such amazing clarity that there is
no suspicion of the ' sewing machine' interlude
sometimes heard. The soloist is carefully
balanced against the other instrumentalists,
and the engineers have clarified the texture,
producing a delightful concerto effect devoid
of any jangle. The excellent wide-spread
recording is so naturally realistic that it rarely
draws attention to itself, and the faultless surfaces complete the illusion of listening to a
truly professional performance of scholarly
conception.

THERE ARE ABOUT SIXTEEN

L. T.

BACH. Easter Oratorio. Elly Ameling (soprano),
Helen Watts (contralto), Werner Krenn (tenor),
Tom Krause ( bass), with the Wiener Akademiechor
and Stuttgart Chamber Orchestra conducted by
Karl Münchinger. Booklet included with disc.
Dacca SET 398 (
46s. 3d.).
IS A PLEASANT RECORD of thoroughly
amiable music which expresses the inherent joy
of Easter. It is based on asecular cantata, and
does not set or re-tell the Bible story as the
Passions do. Scriptural words ate not used;
rather the work presents a reflection on some
THIS
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of the events of the first Easter Sunday
morning—the journey to the grave, the discovery that the Saviour is not there, the joy of
the realisation that he has risen from the dead.
Münchinger and his forces give a131 ight and
lively performance. The orchestral playing and
choral singing is of a high standard, and the
soloists are a well-matched quartet. Everyone
seems to catch the spirit of the music.
The recording is clear and bright, with plenty
of detail and good stereo location. There is a
trace of ' fizz' apparent in the extreme top,
using very wide-range speakers, but this is
easily remedied by atouch on the filter control.
Balance between choir and orchestra is good,
but the soloists are rather forward and slightly
too close to the microphone.
B. J. W.

BARTOK, BERG.
Two Rhapsodies (
Bartok);
Violin Concerto (
Berg). Yehudi Menuhin (violin)
with the BBC Symphony Orchestra conducted by
Pierre Boulez. HMV ASO 2449 (
43$. 9d.)

great orchestra by
world standards; Pierre Boulez has few equals
and no superior as a conductor of modern
music; and Yelmdt Menuhin, if not technically
the most perfect of violinists, has qualities of
both feeling and high intellect which give his
playing special value. From such a team one
expects great things, even if Boulez and
Menuhin do not appear at first sight as
obvious partners. Nor is one disappointed.
The Berg concerto struck me as an obvious
masterpiece from the first time Iheard it; and
it must have introduced thousands to the
possibilities of atonalism in terms of sheer aural
beauty and expressiveness. The teaming of
Boulez with Menuhin works extraordinardy
well: the performance is both detailed and
architecturally sound, and moves through the
harrowing death-sequence to the serene conclusion on the theme by Bach with a glorious
inevitability. The very Hungarian rhapsodies
of Bartók receive an earthy and robust performance.
The recording is in the best, most natural
EMI manner, free from all tricks and exaggerations. Iparticularly liked the balance in

THE BBC SYMPHONY is a
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the concerto, with the soloist well placed in
relation to the orchestra. In short, a record
which has given me great pleasure, and is already short-listed for my critic's choice for 1969.
P. D. T.

BEETHOVEN. The Five Piano Concertos: No. 1 in
C major, No. 2 in B flat major, Ho. 3 in C minor,
No. 4 in G major, No. 5 in E flat major ( Emperor);
Fantasia in C major for piano, chort.s and orchestra.
David Barenbolm ( piano) with the New Philharmonla Orchestra and John Alldis Choir conducted by Otto Klemperer. Records supplied in
box album with booklet of notes. HMV SAN
238-41 (£618s. 10d. until September 30th, when the
set reverts to full price of £95s.).

of a few late
Mozart concertos, Beethoven's set of five
represents the greatest of all music in this
form—' the backbone of the literature for
piano and orchestra', to quote Suvi Raj Grubb,
producer of this mighty recording. Mighty is
the word, for here we can appreciate the concertos as one vast epic, plotting the progress
of Beethoven's mind from that of a popular
pianist right into his ' heroic' period of composition. There have been earlier complete
sets, of course, but never before have Ibeen
so overwhelmed and thrilled by recordings as
to sit engrossed right through all five concertos
in one sitting!
However, this is not necessary for ordinary
mortal music lovers, and Imention it simply
to underline the consistency, the all-embracing
vision of these performances, in which youth
and age—Barenboim and Klemperer— unite
most effectively. Iam generally inclined to a
slight antipathy by Klemperer's ponderous,
sometimes frankly long-winded approach to
Beethoven, but while the tempi here are in
places on the slow side, an initial feeling of
awkwardness and orchestral dominance is
always dispelled by the pianist's response,
which has an eager, almost spontaneous freshness and enthusiasm.
Recording quality is fine, with great clarity
to reveal the inner parts—especially some lovely
woodwind playing. General ' feel' is on the
close side, with piano well balanced against
orchestra and set in a medium-sized sounding
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ARENA 2400 with
Decoder .. £90
ARENA 2500 complete with Decoder £97
TELETON MX.990
Stereo Tuner/Amplifier with AM/FM
Multiplex Stereo
Radio c/w two
Speakers, each
speaker containing
8in. bass, 2in.
£64
tweeter ..
TELETON 302X AM/
FM Stereo Tuner/
Amplifier 20 Watts
£72
RMS
.
TELETON 502X AM:
FM Stereo Tuner/
Amplifier 40 Watts
£107
RMS
TELETON 602X FM
Multiplex Stereo
Tuner/Amplifier
£92
70 Watts RMS
TELETON F.2000 AM/
FM Stereo Tuner/
Amplifier 2x5
watts RMS with
silicon transistors £ 43

I

18

0

£34 18

0

0
0
0

0

0

1 0

£ 19

0 0

8 0

£ 23

0 0

19
15

0
4

£70 19
£30 10

0
4

11

4

£42 19

6

0 0

£45 15

0

12

6

£17 13

0

15

3

£52

2 0

0 0

£42

0 0

6 0

£75

oo

0 0

£79

0 0

13

2

£54 16

0

7 0

£59 19

6

8 3

11

9

0 0

£64

£75

£ 37

0 0

0 0

0 0

TELETON R.8000
Rec. Retail
AM/FM Stereo
Price
Tuner/Amplifier
2x6watts RMS,
complete with 2
speaker boxes .. £60 19 6
TELETON CMS.400
AM/FM Multiplex
Tuner/Amplifier
with 2speaker
boxes and turntable .. £. 126 0 0

Rec. Retail
Price

Comet
Price

£49 19

£99

6

0 0

BUDGET HI-FI STEREO SYSTEMS
Garrard 3500 Turntable. Amplifier 8
watts per channel.
VHF Tuner and
pair of matched
speakers beatifully
finished in teak, at
£65 0 0
a low price of only
Also available with£54 0 0
out radio
Van der Molen stereo
system with Garrard SP25 mounted
in teak case and
perspex cover.
Fitted with Sonotone Cartridge and
integrated stereo
amplifier ( 12 watts
R.M.S.). Complete
with 2speakers in
teak cabinets ..
Special price £52 0 0
LL Nova with VHF
Radio, Garrard
2025TC Autochanger with cueing device. 10
watts RMS amplifier and 2matched
bookshelf speakers £72 9 6 £59 19 6
Windsor 1500S Solid
Teak plinth with
Garrard 2025TC unit
solid state amplifier 10 watts RMS
and 2speaker units
with 9x5ellipticals
complete with
tweeter domes
housed in solid
teak cabinets of
pleasing design £57 15 0 £49 19 6
Also available with
Garrard SP25 turntable .. £61 19 0 £52 0
Philips Stella ST
8008 with Philips
Autochange turntable. Integrated
transistorised
stereo amplifier and
2 separate speakers
All in attractive
teak cabinets .. £51 19 0 £44 0 0

CARTRIDGES
SPEAKERS
CELESTION Ditton 10
CELESTION Ditton 15
DULCI AS3 Speaker
GOODMANS Maxim
GOODMANS Mezzo

. .
ALL MAKES STOCKED:
AT DISCOUNT PRICES :

£20 15 6 £17 16
£30 12 4 £26 5
£8 8 o £6 19
£16 19
£20 0

£30
GOODMANS Magnum- K
..
£40
GOODMANS
Mirimba
£26
GOODMA NS
Mambo .. £19
LEAK Sandwich ..
£43
LEAK Mini- Sandwich £29

18

0
0
6
6

0

£25 13

0

2 0

£32 19

6

19
10
15

0

£21

0
0
0

£15 0 o
£35 19 6
£24 10 o

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

I

0 0

TELETON SB.10028
watts RMS 8Ohms.
2 Speaker System
54" x10+" x7#" .. £9 11
TELETON SA.1003
Speakers 5watts
RMS 8Ohms. 1
Speaker System
6" x9" x5" ( Rec. for
use with F.2000) £5 0
WHARFEDALE
Denton .. £ 16 6
WHARFEDALE
Super Linton £20 13
WHARFEDALE
Melton .. .. £29 10
WHARFEDALE New
Dovedale 3 .. £39 10
B & W speakers also available at

0

0
0

Comet
Price

£8 0 0

£4 8 3
£13 18

0

0

£17 10

0

0

£25

0 0

0 £32 19 6
discount prices

TURNTABLES
GARRARD SP.25,
Mark II
£15 6 4 £11 10 0
GARRARD AP.75
£23 8 1 £18 19 6
GARRARD SL.55
£13 10 11 £11 12 6
GARRARD SL.65
£17 19 4 £15 5 0
GARRARD SL.75
£34 411
£29 10 0
£11 4 1 £9 10 0
GARRARD 3000 ..
GARRARD 3500 ..
£11 18 10 £10 1 10
GOLDRING Lenco
GL.68
£22 7 2 £17 19 11
GOLDRING Lenco
GL.75 .. £35 15 5 £28 15 5
GOLDRING 75P .. £46 18 8 £38 0 0
THORENS TD.150 £28 16 11
£25 7 0
THORENS TD.150B £32 17 6 £28 18 0
THORENS TD.150AB £39 1 7 £33 19 6
THORENSTD.124/11
£45 18 1 £40 7 0
Bases, plinths and covers stocked to suit all the
above turntables.
HI-FI STEREO TAPE DECKS AND
TAPE RECORDERS
AKAI X- 150D deck
4tr.
£130 2 4 £109
AKA IX-3002 tr. .. £263 0 0 £220
AKAI X-3004 tr. .. £263 0 0 £220
AKAI X-3604 track £339 0 0 £284
AKAI X-360D deck
4tr.
£290 0 0 £243
AKAI 17104 tr. w/o
acc.
..
£109 0 0 £91
AKAI18004tr... £ 158 0 0 £133
AKAI 1800SD 4tr. £ 199 0 0 £167
AKAI 3000D deck
4tr.
£99 10 0 £83
AKAI X- V 4tr. .. £ 180 0 0 £151
AKAI M-94 tr. w/o
acc.
£195 0 0 £156
FIDELITY HF Playmaster 2track .. £26 15 6 £19
FIDELITY Braemar 2
track .. .. £30 9 0 £24
FIDELITY Braemar
4track .. £33 12 0 £27
MARCONI 4214 twintrack Tape Recorder .. .. £35 16 0 £31
MARCONI 42164track Tape Reccorder .. .. £41 5 0 £35
MARCONI 4218
Stereo Tape Recorder .. £88 0 0 £77
MARCONI 42384-tr
Tape Recorder .. £58 11
0 £49
PHILIPS battery
operated tape recorder Model 4200 £35 6 0 £21
SHARP 504 battery/
mains tape recorder
complete with all
accessories guaranteed 5years .. £35 5 3 £24
SHARP RD.707
Stereo Tape Re£96 12 0 £81
corder ..
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0 0
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6 0
0 0
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19

6
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5

8 11

0 0

19

6
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6

19

6

19

6

19

6
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DELIVERY Comet guarantee that all prices quoted are genuine. All
Items offered available at these prices at the time this issue closes for
press. Add 9— for post and packing on all orders.

studio. Upper strings and trumpets may seem
a little strident during tuttis on some systems
(solved with a touch of treble cut) and bass
needs some reduction—except during the Fantasia, which fills out the set with an excellent
performance and recording.
Technically, then, of good hi-fi quality—at
times outstanding; and musically, in my view,
likely to become aclassic of the gramophone.
J. C.

BEETHOVEN. The Late Quartets. Vol. 1: No. 12 in
Eflat (Op. 127), No.18 in F ( Op. 135). Vol. 2: No.13
in B flat (Op. 130), No.17 in B flat (Op. 133—Grosse
Fuga). Vol. 3: No. 14 in C sharp minor (Op. 131).
Vol.4: No.15 in A minor (Op. 132). The Hungarian
Quartet. HMV HQS 1177/78/79/80 (29s. 1d. each).
RV COMMON CONSENT the late quartets of Beethoven contain some of the greatest, and most
profound, music ever to issue from the spirit
of man: music which demands the most complete concentration on the part of the listener,
and of commitment on the part of the players.
There are, it seems to me, two ways of presenting these quartets: the players can say
either ' This is what Beethoven wrote'; or they
can say ' This is what Beethoven meant'. The
Hungarians, by and large, choose the former
method; and how well they do it! Every detail
is laid out before us with acare and precision
born of deep study and profound love. The
result, at least for me, is that none of the
quartets receives what Ishould regard as its
ideal reading; but who am Ito make such a
statement? Who, other than Beethoven, is?
In my mind, for example, the last, chronologically, of the quartets (the Op. 135) lacks
something of the ultimate satisfaction one can
get from it; while the last on the records (Op.
132) is handled admirably. You may find
things quite otherwise; and when one considers the price of these records, one can say
with even greater emphasis that this is a set
anyone can own with pride and play with
enduring joy.
The recording can be best described, Ithink,
as highly acceptable, without reaching the
standard of, for example, recent Philips' issues
of chamber-music, or even EMI's own Melos
issues: the upper string tone is at times alittle
shrill, and the full sonority of the string quartet
does not sing out as it does, say, in the recent
Op. 132 by the Italians. Nevertheless, any
lover of this glorious music will not soon tire
of this meticulous version.
P. D. T.

BOOKENDS. Simon and Garkunkel perform ten
pieces. CBS S 83101 (37s. 6d.).

and ten songs
similar in vein to Scarborough Fair on the
CBS sampler record Rock Machine reviewed in
March. Scarborough Fair is not included,
although ' Mrs. Robinson', also from the
Graduate, is—in extended version and with
different lyrics.
The record is usually to be found in the
`folk' racks of record shops but in places is
mildly electric although always tasteful. The
songs are all by Paul Simon and his lyrics
range from the quaint ('. . . monkeys stand
for honesty, giraffes are insincere . . . at the
zoo') to the nostalgic (' Old Friends, sat on
their park bench, like bookends'). Also
included before the latter track are a few
A SHORT INSTRUMENTAL TRACK

candid recordings of old people which probably
do heighten the feeling of wistful nostalgia.
A record that is very easy to listen to, but
repays careful listening. Very good recording
quality, but some may prefer alittle top-cut.
A. H.

CANTERBURY CATHEDRAL. Great Cathedral
Organ Series No. 18. Toccata and Fugue in D minor
(Bach), Sonata No. 1in F minor (
Mendelssohn),
Epitaphs for Edith Sitwell Nos. 1 and 2 ( Malcolm
Williamson), The Seven Last Words (
Alan Ridout).
Allan Wicks (organ). HMV CSD 3857 (37s. 511.)

at Canterbury is one
of his finest. Not having heard it ' live' since
its recent reconstruction, Icannot say whether
it sounds to such advantage in the cathedral
as on this record, but Idoubt it! This issue is
free from the perspective shifts of some of its
predecessors, and indeed is, perhaps, the best
yet in this series. My copy needed several
applications of aParastat to get rid of clicks—
I'm sorry to be abore about this, but Ido find
astrong correlation between paper inners and
'flour' in the grooves.
Musically, we have some really magnificent
playing by Allan Wicks, including afresh look
at BWV 565—hindered only slightly by the
need to play the cathedral as well as the organ.
His reading of the Mendelssohn should provide
food for thought for some organists with whom
the Adagio is popular (played adagissimo) as
an undemanding voluntary. The 20th century
music, descriptive and emotive, sounds well on
this organ (no doubt Ridout had it in mind),
and has much to offer all but the die-hards.
In short, asplendid addition to the series.
FATHER WILLIS'S ORGAN

CLEOPATRA'S
sax) with Les
(tenor sax), Bill
Heatley ( bass),
Carr (drums),
SFJL 915 (28s.

NEEDLE Ronnie Ross ( baritone
Condon (trumpet), Art Elefsen
le Sage ( piano and vibes). Spike
Ronnie Stephenson and Tony
playing eight pieces. Fontana
7d.).

ROSS EARNS THE Bum of his daily
bread from commercial studio dates and
admitted to being a little apprehensive about
the sessions which resulted in his return to the
fold and the issue of this LP.
Fear not, Ronnie, it is a splendid piece of
bop-inclined music-making which will give
pleasure to many jazz fans currently suffering
from a surfeit of avant-garde and other
musical mayhem.
Dolphin Square, Smiling Jack and the title
track are Ross originals featuring plenty of
sax-repartee between the leader and tenor
man Art Elefson, playing just as splendidly as
the boss.
Pianist Bill le Sage contributed Brewers
Castle and Stand By, but his instrumental
work is sometimes clouded by poor positional
balance within the group. He is treated much
better during the course of his vibraphone
romp.
Nice, easy uncluttered jazz . . . and Ilike
it.
G. O.
RONNIE

HAYDN. Creation Mass. April Cantelo ( soprano),
Helen Watts (contralto), Robert Tear (tenor),
Forbes Robinson ( bass), with the Choir of St.
John's College, Cambridge, and the Academy of
St. Martin- In-the- Fields.
Directed by George
Guest. Argo ZRG 598 (43s. 9d.).

to realise the impact this
exciting music made on the simple folk of
Eisenstadt at the time it was first heard under
T. H. D. A.
Haydn's personal direction at the final rehearsal
held in the little town church. The listeners'
previous musical experiences were probably
CHAMPIONS AGAIN. Petite Suite de Ballet, Tone
limited to serenades, music at the Fair, the
Poem—Resurgam (
Eric Ball); Concert Overture—
occasional big-wig's outdoor festivities and the
John O'Gaunt (Gilbert Vinter); An Epic Symphony
(Percy Fletcher). Black Dyke Mills Band conmusic of the church rituals. Then these Haydn
ducted by Geoffrey Brand and Roy Newsome.
Masses burst upon them, performed (as in the
Pye GSGL 10427 (24s. 8d.).
big cities) with orchestra and organ. There
A BRIGHT, INCISIVE, clearly delineated recording
was plenty of brass and percussion. These were
which impresses by its attack, almost clinical
big, sacred, choral symphonies both in conbrightness and precise placing of individual
struction and by intent, the final achievement
instruments. For a standard of reference I of a lifetime of music-making by their senior
took aMercury recording of the Eastman Wind
living composer.
Ensemble conducted by Frederick Fennell.
Argo have recorded the last five of these six
The Black Dyke Mills Band is splendid and are
great Masses, and with (we hope) the Mass in
acracking example of good playing combined
Time of War (
The Kettle-Drum Mass) they
with outstanding internal balance, an attribute
will complete agreat undertaking.
of the two conductors and the players. This is
Ican find little to criticise in the performsomething that is not always found in proance (the boys' voices Ifind delightful), and
fessional orchestras and certainly not found in
nothing worthy of comment against the techmany bands on television. Many is the time
nical achievement. Here this enchanting music
that I have seen balance carried out by the
is realistically reproduced as within acarefully
sound engineer at the request of the conductor
controlled church acoustic. A recording venor A and R man, in the sense that sections of
ture of outstanding importance.
L. T.
the orchestra have had to be brought up
electronically and not by ability.
JOSEPH and the Amazing Technicolour DreamWestern music, I believe, rests on a solid
coat—a ' pop oratorio performed by orchestra,
children's choir and pop group. Decca SKL 4973
foundation of firm bass—something to my ears
(37s. 6d.).
lacking in a purely brass band. There's more
THIS MUSICAL VERSION of the ` Joseph, his coat
here than one mostly comes across, but even
and his brothers' story updated could really
with the punch that Bod Auger obtained on
be reviewed in two words—good fun.
this session Icould do with more. The four
To elaborate alittle, the lyrics are well conitems are essentially test pieces and to that
ceived and often very humourous. The choir
extent lacking essential tunefulness, rhythm
and solo voices are certainly not above critiand other things that make aG & Soverture or
cism, but as the final product is so lightSousa march so appealing. If one can't have
headed and so much fun it doesn't matter in
everything, at least here is outstanding playing
the slightest. The whole thing is nicely spiced
and recording, carried out, by the way, at the
with various obvious and not-so-obvious
Queen Victoria Hall, Salpair.
R. H. F.
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AKG
smooth
microphones
with
SMOOth
performance
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AKG offers you a range of microphones that look
good, sound better, and give unrivalled performance
at an economic price. Choose from:

Ej>/\/KCE7)a

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

AKG D-202

AKG D- 9D

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

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

fl

fl(

foster FSA-1
e

Stereo Microphone System

Individualle Lab- matched moving coil microphones
Two channel preamplifier with switchable high- gain ( unegualised)
and low-gain ( equalised) outputs or combined mono output
Complete system including power source and all accessories
contained In custom fitted formica covered wood cabinet
This exceptional stereo microphone system for the professional or
advanced amateur yields an equalised response of 25 Hz to 15 kHz
±2 dB with absolutely no high frequency fall-off at cable lengths
of up to 100 ft. ( normally HF response will start to fall-off at cable
lengths as low as 10ft.1).
Brief system specification— Microphones: Lab- matched Dynamic;
200 ohms imo.; frequency response: low ( equalised)-25-15 kHz ± 2dB,
high ( unegualised)-100-15 kHz; polar response—omnidiredional at
low frequencies becoming more directional with increase n frequency;
fitted 20 ft. screened cables; accessories: slide on windscreens,
clip- or table stands and adjustable stand adaptors.
Preamplifier: All silicon transistorised; hum free output 1V; distortion less than 1%; output Impedances—low gain stereo-250 ohms,
mono 10 Kohms, high gain stereo-3K/ohms, mono 10 K/ohms;
gain: low—approx. 45 dB at 1kHz, high—approx. 65 dB at 1kHz;
powered by two 9V (PP3 type) batteries; two 6ft. screened output
cables are provided fitted with jack plugs and phono plugs; input and
output jack sockets are at rear of case.
The complete system Is housed in a robust wood case with durable
formica (walnut grain) finish—size 11 x3¡ x911 in.
The FSA-t system—exclusive to Lasky's—sets a new standard in
recording perfection coupled with truely outstanding value.
FROM ANY OF OUR BRANCHES OR BY MAIL ORDER
•
•
•

( Lasky's Price £19.10.0.)
Post 5,-

Find out more about AKG mikes from
ffla MMILIE3rag
Branch«

zet

Politechna ( London) Ltd. 182-184 Campden Hill Road,
London,W.8. 21 Hr.Telephone: 01-727 0711 Telex: 23894
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susical quotes and digs (e.g. some lovely
eliberately pseudo- Elvis Presley) and hangs
lgether remarkably well.
An exciting venture, although the fusion of
arious musical styles (pop, choral and orchesSal) to be found on this record probably
reates a little less of the pleasant surprise it
iould have done a few years ago, mainly
ecause of the unconscious effect of similar
Isions in any number of modern film scores.
Incidentally, as a memo to anyone like myelf scared of anything smacking of pop
:lien, ton- up priests and rock-and-roll
icars, this is asafe buy.
A. H.

enough to be able to attend cathedral services
regularly, you won't often hear it performed
so well, while, even if you're not amember of
the established church, these fine settings of
noble words are a part of the British heritage
which you should take this opportunity to
share.
B. J. W.

RACHMANINOV, PROKOFIEV. Piano Concerto
No. 4 in G minor ( Rachmaninov); Piano Concerto
No. 3in C ( Prokofiev). Nikolai Petrov ( piano) with
the Moscow Radio Symphony Orchestra conducted by Gennedy Rozhdestvensky.
HMV/
Molodiya ASD 2411 (43s. 9d.).

music these Melodiya recordings are
repeating the revelatory sort of experiences we
had when the DGG/Leningrad versions of the
three Tchaikovsky Symphonies were published
here some years ago.
With that generalisation I must follow by
saying that the present account of the Rachmaninov does not have the electrifying qualities
of the Michelangeli/Philharmonia version
(ASD 255, and improved in the latest recut).
But the Prokofiev here has a special flavour
which I find completely satisfying: a more
durable performance than the Argerich/Abbado
(which Ifind is wearing dull), and although the
Graffman/Cleveland couplings make a useful
Prokofiev compendium, the engineering is
extremely distorted.
This is Petrov's debut record (26—both
parents musicians) and he has besides the
expected technical armoury and sufficient
responsiveness to the music to suggest that his
sense of poetry will mature nicely.
The recordings strike me as beautifully
apposite in their romantically bathed reverberance.
Criticisms voiced elsewhere about
balances seem to me merely matters of personal
taste. The sound is sufficiently colourful to
make one ably ignore the slight tape hiss.
C. J. B.
IN RUSSIAN

IEW JAZZ ORCHESTRA. NJO directed by Neil
Ardley in performances of Le Déjeuner sur l'Herbe
and seven other pieces. Verve SVLP 9236
(37s. 5d.).
IG BANDS, particularly, are now embracing
uch complex time-signatures and unusual
sstrumental voicings that they make an
rthodox swinging Basie LP seem as outdated
s a bicycle made for two. Such thoughts
nply no special criticism of this particular
lbum; in fact, it bridges the gap quite well.
Le Déjeuner sur l'Herbe is a long track for
ill orchestra and three soloists and is out of
se rut in that nothing is repeated, the particiants constantly evolving new ideas from the
asic tune.
Rebirth, by Mike Gibbs, offers something of
se old and the new; bizarre harmony, slow
nd up-tempo sections—plus some of the
sarpest Latin-jazz drumming heard for some
me.
The Segovian inspired Study, featuring
lenry Lowther (trumpet) and Barbara Thompon (soprano), is soothing and gentle on the
sr, while Miles Davis's Nardis is re-woven to
ootlight string bass, tuba and the flugelhorn
fIan Carr.
There is acertain lack of warmth and relaxaon about the NJO, due, perhaps, to the stiff
rrangements, but they lack nothing in techique.
The depth and spaciousness of engineer
loward Barrow's audio-setting is admirable
nd marred only by aslight ' blip' on side two
fmy pressing.
G. O.

SALMS OF DAVID. Sixteen Psalms sung by
King's College Choir, Cambridge, under David
Wilicocks ( conductor and organ). HMV CSD
3854 (37s. 5d.).

is arestricted form of musical
(pression, but one as well suited, within its
inns, to the English liturgy as Gregorian
'hant or plainsong is to the Latin. When it is
erformed like this, it makes a very beautiful
Rind indeed. The choice of items on this disc
admirable, and the possible variations in
erformance are fully exploited.
The singing is adelight; it has the finish, the
loom, one expects from this choir, the sort of
uality which brings people from far and near
npilgrimages to King's. The recording, too,
excellent, and conveys the atmosphere and
zoustic extremely well. There is, perhaps, a
ight lack of interior clarity, but this is true
a live performance in the Chapel in most
ositions. The overall effect is very natural.
If you are ' C of E' this music is your's as of
ght, although, unless you are fortunate
NGLICAN CHANT

ROCK MACHINE ILove You. Fourteen assorted
tracks from 14 assorted CBS LPs. CBS SPR 24
(15s.).

reviewing another ' Rock
Machine' sampler LP, because, like the first,
it would still be good value at twice the price
(provided, of course, that you don't have more
than afew of the tracks on the original LPs).
This time CBS have cast arather wider net
than before and have included (apart from a
good crop of better pop as per the first disc)
an excerpt from the The Tihai off the Don Ellis
Orchestra LP Shock Treatment, and the second
movement of the Brandenburg Concerto from
the LP Switched on Bach. The former is avery
swinging piece of big band jazz-rock and is
really, for reviewing purposes, more in Gerry
Oakley's bag. The switched-on Brandenburg
(played ' straight', for want of a better word,
on a Moog Synthesiser) is, to my ears anyway
(although certainly not to the ears of J. C.),
the nastiest electronic sound for a very long
time! Give me the Dr. Who incidental music
any day, but the glory of samplers like these
is that they give everyone a cheap chance to
make up their own mind.
Most of the comments made about the last
LP apply here also—i.e. plenty for everyone
to like and plenty for everyone to hate.
NO APOLOGIES FOR

A. H.
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ROLAND KIRK. The Inflated Tear—nine Items
played by the following personnel: Roland Kirk
(tenor sax, manzello, stritch, clarinet, flute,
whistle, English horn or flexafone), Ron Burton
(piano), Steve Novosel ( bass), Jimmy Hopps
(drums), Dick Griffith (trombone).
Atlantic
588112 (37s. 8d.).

shortly after seeing Kirk in
person where he performed from extreme left
of stage while Ioccupied apoor listening location way off to the right. This, then, was one
of those rare occasions when an excellent
recording became preferable to the real thing.
The Black and Crazy Blues is ajazz lament
which Roland says he would like played at his
cremation prior to his remains being mixed
with ' pot' and smoked by beautiful people! It
conjures up such an aura of sadness, Iwas glad
to pass on to A laugh for Rory, aflute fantasia
revealing Kirk's delight in his four-year-old
offspring. Again on flute, for Fingers in the
Wind, he plays superbly—only to cap it all
with amulti-horn version of Creole Love Call,
which will probably astound and delight the
composer.
Fly by Night is the only track on which
trombonist Griffith appears and features some
nice solo spots for all the group.
Pianist Ron Burton is in fine fettle throughout the album, with a light rather brittle style
which contrasts well alongside Kirk's variety
of sounds.
If you enjoy the work of this unique musician
you will not want to be without the disc.
IRECEIVED THIS LP

G. O.

SHOCK TREATMENT. Ten Items played by the
Don Ellis Orchestra. CBS S 83358 (379. 8d.).

Electric Bath (
CBS
63230), with rather less accent on electronic
effects—although where they are used it is
again done superbly.
Ellis continues to impress me with his own
trumpet work; a brassy voice which leaps out
of the ensembles with command and precision.
Tempos are switched about disarmingly, with
much use being made of conga, bongos,
timbales and the very fine drumming of Steve
Bohannon—a talent now lost to us by his
death in a road accident. Interest is never
allowed to flag throughout the disc and the
patterns of musical interplay flare and flutter
across the stereo spectrum in bewildering
fashion.
The sleeve listing of titles bears no relation
to the way they play back from the record, and
two items mentioned are not on the disc at all!
A gruesome cover hides ahighly commended
session of big band swing and originality.
G. O.
THIS IS A FINE FOLLOW-UP to

STRAUSS ( Richard). Also Sprach Zarathustra.
Los Angeles Philharmonic Orchestra conducted
by Zubin Mehta ( solo violin, David Frisina).
Decca SXL 8379 (43s. 9d.).

this displaces Decca's Karajan/
VP0 recording, now a bargain alternative on
Ace of Diamonds, sharing the same rhetorical
sleevenote.
For a start, the long pedal C—organ,
double-basses, bass drum—has never sounded
so musical, the timbres so distinguishable, so
less like a mere rumble; and the subsequent
timpani are practically tangible! Then Mehta's
performance has a passion, lofty, Furtwânglerish, that compels—even if the best music is
IN EVERY WAY

Bring
on
the

The Compact
Cresta 15
can take it.
And still
more.
The Cresta 15 is afraid of nothing — and
that includes Wagner! You'd think a
speaker system only 13" x9" x7"
couldn't do justice to the big, bold
brasses, as well as the timid triangle. A
lot of people thought so, until they
heard the Cresta 15 in action. Result ? A
lot of people now own one — or two.
Inside that compact exterior, there are
two terrific speakers which handle the
entire gamut of musical frequencies.
How did we make them work so well in
asmall, attractive enclosure ? It wasn't
easy! If you're short of space ( or, for
that matter, money) and still want the
finest of speakers, give the Cresta 15
afair hearing. ( About 2+ minutes.) It's
another example of sound thinking
by KEF.

£21.16.0

SPECIFICATION

PRICE

Size:

13"x9"x7"

Write for further details to

Weight:

33 cm. x23 cm. x18 cm.
144 lb.
6.6 kg

Impedance:
Max. Input:

4-8 ohms.
15 watts r.m.s. 30 watts music

System resonance: 59 Hz.
Input connections: Terminals

Fitted with LF unit type
B110 and HF unit type T27
with 4kHz dividing
network.
Cabinet finished in selected

Internal volume:

8.6 litres

walnut or teak veneer and

Frequency range:

50— 30,000 Hz.

woven brown grille.
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over in ten minutes; even where Strauss was
contriving, flat, Mehta impels his orchestra to
produce ravishing sounds with that saturated
tone which made his Verkliirte Nacht so
memorable (SXL 6325).
It may rouse the neighbours—that's already
been said; but in spite of avast dynamic range
the recording presents no tracking problems.
The gorgeous acoustic colouring is ideal for
checking the different performances of cartridges, if you have more than one.
C. J. B.
SWING'S OUR THING. Johnny Hodges (alto
sax) and Earl ' Fatha' Hines (piano) with Sam
Woodyard ( drum), Jerry Castleman ( bass), Buster
Cooper (trombone), William ' Cat' Anderson
(trumpet) and Jimmy Hamilton (clarinet, tenor sax),
playing ten pieces. Verve SVLP 9219 (37s. 5d.).

and Earl Hines
have crossed all too rarely. On the last
occasion it resulted in Stride Right (
Verve
SVLP 9135), and now we have another
collaboration which is every bit as good.
Aided by an unusually delicate ' Cat'
Anderson and the evertasteful Jimmy Hamilton,
Messrs H & H pursue a policy of strong
melody lines, lilting unison choruses and
plenty of elbow room for each soloist. We
used to call it mainstream '—now, alas, rather
hard to find.
My admiration for this pair of ' old masters'
is akin to my young daughter's current adulation of Tom Jones, so, on this occasion I
suggest you gently lower stylus into groove—
and join the fan club!
THE PATHS OF JOHNNY HODGES

G. O.

THE JAZZ INFLUENCE. Prelude, Fugue and Riffs
(Leonard Bernstein); Clarinet Concerto (
Aaron
Copland); Derivations for clarinet and band
(Morton Gould); Ebony Concerto (
Stravinsky).
Benny Goodman ( clarinet) with the Columbia
Symphony Orchestra and Columbia Jazz Combo
conducted in each case by the composer. CBS
S 72469 (43s. 9d.).
FROM THE AUDIO SOUNDPOINT

this LP is a

HIGH FIDELITY PICKUPS

continued

are due to the stylus radius being too large,
and the third is due to the stylus radius being
too small. All three are minimised by using
an elliptical tip, though there is evidence that
tip mass distortion is greater with bi-radials, so
perhaps the best long-term solution is adoption
of an agreed form of recorded replay stylus
compensation or prediction', with areturn to
spherical styli.
High fidelity reproduction of sound from a
disc is an exacting task, especially for the
'do-it-yourself' enthusiast. No sooner does
he improve his amplifier than the speakers
become the weak link in the chain; new
speakers with, amongst other things, an
improved low frequency response, are acquired
and all of a sudden rumble becomes a very
real problem. The turntable is replaced, but
still all is not well. At last the pickup arm and
cartridge are considered and the record collection breathes a sigh of relief, its punishment

classic. Silent where it should be, firm and rich
in the bass regions, completely natural in
instrument definition and stereo spread—but
completely lacking in jazz.
An interesting record, yes indeed. Benny
Goodman wears his classical hat throughout,
and performs superbly against some very fine
orchestral playing and arather tightly shackled
Columbia Jazz Combo, while mention must be
made of the splendid string bass work.
Pseudo riffs, trombone smears, dislocated
rhythms and occasional jangle-box piano
touches simply underline the gulf between
composers like Morton Gould and Duke
Ellington—both outstanding, of course, within
their own pastures.
Ebony Concerto and Prelude, Fugue and
Riffs were actually written, not for B. G., but
for Woody Herman in 1945 and 1949, the
latter being revised in 1952 for aballet sequence
in the Broadway musical Wonderful Town.
The album should certainly promote healthy
discussion between musical factions on both
sides of the fence.
G. G.

VERDI, DONIZETTI. Arias from Luisa Miller, Due
Foscari, Un Ballo In Maschera, Macbeth (
Verdi), and
Lucia di Lammermoor, Il Duca d'Alba, La Favorita,
Don Sébastlen—Rol de Portugal (
Donizetti).
Luciano Pavarotti (tenor) with the Vienna Opera
Orchestra conducted by Edward Downes. Word
sheet included. Recorded in the Soflensaal,
Vienna. Decca SRI. 6377 (43s. 9d.).

with adecent degree
of comfort the arias Donizetti wrote for them
are perhaps even more rare than their soprano
counterparts.
Pavarotti has the technical
equipment necessary to make a Donizetti
collection (most of them rarities never encountered in the opera house) a pleasure to listen
to, and this gift is so uncommon today that it
deserves generous recognition. The Verdi
excerpts include the marvellous ` Quando le
sere al placido' from Luisa Miller. The voice
is recorded rather too forward—sometimes
TENORS WHO CAN PERFORM

now athing of the past. However, the damage
has been done and the weak link at this point
is the valuable record collection. The moral
of this is—to start at the beginning—with the
cartridge. Having taken due time for thought
in deciding on the cartridge, then it is necessary
to consider the pickup arm. Turntables,
amplifiers and speakers are very important, but
the pickup comes first, so next month—the
pickup arm.

A SERIAL REVIEW ‘,„,,,„.ed
THE GREAT MUSICIANS. Series publications
containing a 10in LP available from booksellers or
post free from the publishers. Price 13s 11d weekly
(back numbers available). Published by Fabbri and
Partners, 39-40 St. James's Place, London S.W.1
Numbers in brackets indicate issue.

all 84 issues of this work will
want to know how consistent these discs are
going to be, and so far the answer would seem
to be consistent and reasonable. The Beethoven
1st (6) and 6th symphonies ( 1) are quite good
COLLECTORS OF
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uncomfortably close—but the exceptionally
good orchestral contribution under Downes is
nevertheless well in the picture. A recital
record of unusual quality.
J. P.

VIVALDI,
WEBER,
HUMMEL,
MOZART
(Leopold). Bassoon Concerto in A minor ( Vivaldi);
Bassoon Concerto in F ( Weber); Trumpet Concerto
in Eflat ( Hummel); Trumpet Concerto in D (
Leopold
Mozart). Henri Helaerts ( bassoon), Michel Cuvit
(trumpet), with L'Orchestre de la Suisse Romande
conducted by Ernest Ansermet. Decca SXL
6375 (
43s. 9d.).

an absolutely first-class
recording. It vividly presents the orchestra as
in a pleasant concert hall atmosphere, spread
widely out across the platform. It has remarkable instrumental resolution. The review
copy was flat, the hole was in the middle, and
the surfaces were immaculate.
The music consists of two rattling good
works worthy of inclusion in any collection.
These are the Hummel trumpet and the Weber
bassoon concertos. There are also two works
of some historical interest, typical of LP
delvings. They are Leopold Mozart's Concerto
for high D trumpets (very difficult!) and the
Vivaldi Bassoon Concerto that starts most
attractively but goes on alittle too long for its
substance. All are delightfully performed and
recorded. (The high D trumpets may test the
tracking of some pickups). A most attractive
concert.
If you are apt to search the catalogues before
buying, you will find an altogether superior
performance of the Hummel on World Record
Club with Maurice Andre (Trumpet), and very
well recorded, but with an indifferent coupling.
Weber's Bassoon Concerto on Turnabout has
Zukerman, one of the finest bassoon players
in the World, but, in so ordinary a recording
when compared with this magnificent Decca.

TECHNICALLY THIS is

L. T.

although the recordings are disappointing considering they are new, having a tubby quality
and not very much stereo about them. Brahm's
violin concerto (3) was better in both respects,
while the Brandenburgs (Nos. 1 and 3) (4)
are performed tunefully with much verve and
are very well recorded. Mozart's K.595 piano
concerto (2) has an excellent soloist, but the
orchestra is not of the same quality, and again
the recording is tubby and not very well
balanced vis-a-vis the soloist. The Tchaikovsky
piano concerto (5) recording is satisfactory, but
the performance is a little mechanical with
limited stereo and our pressing was decidedly
rough in the climaxes. However none of these
discs have been disappointing at 13s IId, and
the accompanying magazines are always of
interest, beautifully produced and excellent
value.
Users of autochangers will find these discs
are recorded rather close to the centre, perhaps
too close, and there have already been one or
two annoying breaks that 12in. pressings avoid.
R.F.J.

SAVE ON SANYO

Westminster High Fidelity present you with an outstanding opportunity to save £££' s on
superb Sanyo Hi Fi equipment. Special offer ends June 30th. — so act now!

SAVE £10

SAVE £4

MODELS DC-534 AND SX-X
Solid state FM/AM tuner amplifier with fitted
multiflex incorporating high quality transcription
unit. Pick-up arm and magnetic cartridge. 12 x 12
watts per channel. Complete with pair of SX-X
speakers.

MODEL DC-904
Solid state FM/AM stereo radiogram with
fitted multiflex. Fold back lid which houses
two high quality speakers. 5x5 watts per
channel.

List Price £ 171.19.1.

List Price £69.9.1. OUR PRICE £65.9.1.

SAVE £7

OUR PRICE £ 161.19.1.

SAVE £7

MODEL DC-60
Solid state FM/AM tuner amplifier with fitted multiflex. 30 x30 watts per channel.
List Price £ 100.14.7.
OUR PRICE £93.14.7

MODEL MR-929
Mains stereo/mono tape recorder.

Self-financed, confidential credit terms available on all equipment. Most leading makes
in stock.

4 tracks, sound

with sound facilities. Automatic shut-off. Accessories,
two microphones, full spool of tape, empty spool—
separate speakers. 2x5 watts per channel.
List Price £97.4.9.

WESTMINSTER

OUR PRICE £90.4.9.

HIGH FIDELITY LTD.

SAVE ON SANYO AT THESE BRANCHES or USE THIS COUPON TO ORDER BY POST
119 VICTORIA STREET, LONDON, S.W.1 01-834 0669/4330
Iam interested in

83 CHEAPSIDE, LONDON, E.C.2
81 STRAND, LONDON, W.C.2

01-638 0451
01-836 9773

76 EDEN STREET, KINGSTON, SURREY

01-546 0723

12 14 HIGH STREET, BROMLEY, KENT

01-460 2113

Ienclose £

10 CLAREMONT RD., SURB1TON, SURREY
24a GREENS END, WOOLWICH, S.E.18

01-399 2603
01-854 9711

with balance over

o

AN ASSOCIATE COMPANY OF
WESTMINSTER PHOTOGRAPHIC

Iwish to order the
full cash/deposit ( minimum 2/6 in £)
months

NAME
ADDRESS
Block
POST TO: WESTMINSTER HIGH FIDELITY LTD., 83 CHEAPSIDE, LONDON, E.C.2
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Maintaining
Hifi
equipment
DTffl
DISTORTION AND
TRANSISTOR AMPLIFIERS
BY GORDON J. KING
I AST month we investigated some common
1—, causes of distortion in valved amplifiers;
this month we shall concentrate on the same
symptoms in transistorised models. Sadly, the
new generations of solid-state amplifier are
somewhat more tricky to test, adjust and repair
than their thermionic counterpart, and this
applies to the minor repairs and adjustments
that enthusiasts not uncommonly performed
themselves in valved equipment.
We have already seen that it is relatively easy
to test, say, an output valve for abnormally
high or low cathode current merely by sampling
its envelope temperature with afinger. We can
also see whether the electrodes in a valve are
being overrun by the tell-tale red glow, and
often it is possible to identify which electrode
is overheating. Further, if we suspect a valve
it is not difficult to make acheck without any
test equipment at all, simply substituting it
with areplacement known to be in good order.
Stereo amplifiers are particularly accommodating in this respect, allowing us to interchange valves between the two channels to
prove apossible valve fault if one channel only
happens to be in trouble.
The transistors in the vast majority of solidstate models are well soldered to the printed
circuit conductors, while the output ones are
screw-clamped to the heat sinks (fig. 1). They
cannot easily be changed for a test, therefore,
and most small-signal transistors (performing
the functions of the EF86s and ECC83s of
valved amplifiers) operate with no significant
rise in temperature above ambient, sa it is
impossible to say by ' feel' whether or not
these are working properly. After aprotracted
music session the output pair in Class B amplifiers will be slightly warm to the touch, but
this does not help fault diagnosis much—
especially when distortion is the symptom—
because the common heat sinks tend to equalise
the temperature over the pair, which means
that if one is passing an abnormally low
emitter current it will assume the same case
temperature as its partner passing the correct
current.
It is noteworthy that all the small-signal
transistors are biased for Class A working (the
same as the preamplifier and driver valves in
this sort of equipment) but in spite of this they
do not warm up much. This is because they
have no heaters, the main reason why they are
so much more efficient than valves. All valve
amplifiers worthy of the hi-fi tag have their

output stages biased for Class A or more
commonly since the passing of triodes a little
towards Class B on high drives (called AB),
while the majority of transistorised models
adopt the hitherto ' hifitaboo' Class B biasing.
While Iam fully aware of the arguments and
tiscussions presently focused on the merits and
demerits of both Class A and Class B working,
Iam afraid Imust enliven the subject in this
article which, after all, is concerned with transistor distortion.
A major source of low-level (i.e. not severe
but measurable) distortion in Class B amplifiers is caused by discontinuity and dissimilarity between the transfer characteristics of
the two output transistors, especially important
when one of the pair commences to switch on
and its partner commences to switch off. This
is called crossover distortion.
A basic way of keeping the distortion at a
low level lies in the biasing of the output pair
not for true Class B but a little towards
Class A. This is not really class AB because
the biasing is but slightly removed from Class
B to Class A. However, true class B implies that
the output transistors pass virtually zero
collector current under quiescent conditions—
for instance, when the amplifier is passing no
signal at all, and the biasing is generally adjusted by a small preset resistor in the output
stage (one preset per channel for this purpose).
Such apreset is shown in fig. 2, and in the great
majority of amplifiers it is adjusted for quiescent currents of —from afew mA upwards.
There is no general rule governing the magnitude of quiescent current for the least crossover distortion, and different manufacturers
have different ideas on this. The optimum
current will depend on the nature of the output
stage and on the continuous power rating of
the amplifier. Large power amplifiers usually
run at agreater quiescent current than models
of small power; but this is by no means an
inflexible rule.
Class A amplifiers, on the other hand, are
biased so that the total current of the output
pair of transistors gives aworking point about
half way up the characteristic, the drive signal
then swinging equally (or nearly so!) up and
down the curve from the working point. Since
this means that both transistors of the push—
pull stage are always fully switched on over
complete signal cycles, and in times of no
signal, so the type of crossover distortion
common to Class B biasing just cannot happen.
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A major advantage of Class B working, then,
is that the DC input power to the output
stages rises with the drive signal to produce
audio output power. The more audio power,
the greater the input power.
Electricity is cheap enough for domestic hi-fi
purposes of course, so one might well query
this ' advantage' of Class B working. But there
is a bit more to it than the mere saving of
power. Transistors are more sensitive to heat
than valves, so while we can run heavy Class A
currents through output valves continuously,
almost causing their anodes to glow red hot,
we have to pamper transistors somewhat to
ensure that their relatively delicate junctions
are not affected by heat. Over-dissipation at
the junction can incite aheavy flow of leakage
current which tends to ' damp down' the current due to the normal transistor effect. This
can cause the transistors to bottom more easily
on drive signals and thus limit the audio power
output and encourage distortion rise.
We use heat sinks to ' drain away' the heat
(figs. 1and 2), but there is alimit to how much
heat the sinks will handle. Quite massive sinks
with fins are required where the heat rise is
likely to be high and sustained and even these
cannot deal with heating caused by peak working conditions for heat takes time to pass from
junction to case to heat-sink. Here then is
the major advantage of Class B working. The
quiescent power dissipation of the output
transistors is very low, and the heat sinks are
not even required with zero input signal. They
are, of course, essential when the amplifier is
under drive and the power in the output transistors rises.
On signal peaks the instantaneous power can
be remarkably high when the amplifier is
turned up high. However, due to the time
lapse referred to already the heat-sinks have
little effect upon peak junction temperatures
and the behaviour of the junctions under these
conditions may affect the distortion performance, however massive the transistor mountings.
The average acoustic power required for
reproduced music represents a surprisingly
small quantity of electrical watts—not much
more than 100 mW (0.1 W) when a 10W
amplifier is adjusted to suit music of high
dynamic range, so that a Class B amplifier
could really get away with a very small sink,
indeed, under those conditions. Fairly big
sinks are used, though, to cater for the sustained
high power that some music can require (certain
organ music, for example). Big Class B sinks
are also required when my colleagues and myself test Class B amplifiers by pumping in
continuous sinewave signals for several minutes!
For sustained power tests and heavy continuous
music, therefore, massive heat sinks ensure the
best performance. In other words, Class B
amplifiers often have effectively higher outputs
on music-type waveforms (limited by device
linearity and HT voltages) than on continuous
sinewaves, which is one reason why we hear
so much about ' music power' ratings. Another
reason concerns the power supply, which
we shall look at in amoment.
It is essential to secure the best possible
thermal coupling between the metal case of a
power transistor and its heat sink. A heat sink
can be likened to the massive piece of metal of
asmoothing iron and the transistor junctions to
the heating element. Just see what happens

K. J. ENTERPRISES
BRITAIN'S PREMIER MAIL-ORDER AUDIO SPECIALISTS
Immediate despatch on Advertised Lines.
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BRANDED TAPES

ILFORD

20% OFF!

-ZONAL TAPE

40Z OFF!

BASF—EMI—GRUNDIG—PHILIPS
SCOTCH—AG FA
Brand new, Fully Guaranteed and in normal manufacturer's pack
STANDARD PLAY
5"
600'
5r 900' ). Except Agfa
7' 1200'

LIST
OUR
PRICE PRICE
22/2
18/29/5
24/36/7 29/6

LONG PLAY
3"
210' Not Scotch
9/3
3'
300' Scotch only
9/7
4'
450'
14/9
4r 600' BASF, Agfa only 22/.1'5'
900'
29/2
*5r 1200'
36/5
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900'
5r 1200'
7' 1800'
fle 2400' ( Metal Reel)
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7/9
I2/18/23/6
29/6
41/6
58/9
68/9
77/6
89/3

( L/P)
32/8 26/3
41/33/58/1
46/6
84/3 67/6

GRUNDIG TAPE AVAILABLE ONLY
WHERE MARKED WITH ASTERISK

NEW KJ SPECTACULAR
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DOUBLE PLAY
PRICE PRICE
3"
300' Not Scotch
14/3
11/6
3"
400' Scotch only
16/7
13/3
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600'
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43/2 34/9
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56/11
46/4
'7" 2400'
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140/9 112/9

From the Motion Picture and Magnetic Products Division of ILFORD LTD. we are
proud to present a New Stupendous BARGAIN OFFER! Never before have
you been offered such a breathtaking 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
ONE
THREE
SIX
DESCRIPTION
PRICE
17/6
50/6
96/6
900' on 5' reel Long Play P.V C.
29/1
22/6
65/I25/1200' on 5I" reel Long Play P.V.C.
36/1
1800' on 7' reel Long Play P.V.C.
29/6
86/I65/51/4
43/1
27/9
81/157/6
1200' on 5' reel Double Play ( Polyester)
36/105/204/1800' on 54 reel Double Play ( Polyester)
56/1
49/6
145/6
285/2400' on r reel Double Play ( Polyester) 78/10
Orders over £ 3 post free
Post and Packing 2/6
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TRIPLE PLAY
3'
450' Not Scotch
22/3
3- 600' Scotch only
26/10
4"
900'
40/*4r 1200' Agfa, BASF only 50/5" 1800' Not Scotch
67/2
54" 2400'I.. Agfa. BASF
91/4
7" 3600'r only
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COMPACT CASSETTES
C.60
17/6
C.90
25/C.120
33/6
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32/3
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20/3
27/.

OUR PRICE

21

Postage and packing 2/6. Orders over £ 3post free.

AMPEX TAPE—SAVE 30 0/
0

A special offer of cop quality, premium grade, mylar ( Polyester) base tape
Full Leader and Stop Foil. Boxed and Fully guaranteed.
TYPE
DESCRIPTION
UST PRICE
ONE
THREE
541-12 1150' on 54' reel Long Play .. 35/.
24/6
71/551-12 1200' on 5' reel Double Play .. 42/29/6
86/551-16 1650' on 54" reel Double Play .. 55/33/6
97/6
551-24 2400' on r reel Double Play .. 77/6
49/6
145/6
POST AND PACKING 2/6. ORDERS OVER £3 POST FREE.

SIX
137/166/189/285/.

MODEL M26

SPECIFICATIONS
2SB303 x I2581136 x3
Speaker: 24" (7cm.) Diagonal
P.D.S. Recording Tape: 300 ft.
25822 X2 2SC536 X I
(90 m) Length.
Diode
1S188X 1
Wow & Flutter 0.5% RMS
Signal
to Noise Ratio: 30 db
SDT-09 x2
Thermistors
Freq. Response 150 cis-6 Kc/s
Operating Temp.: 0*C-40°C
Recording System Double track, AC Bias
Batteries: UM-2x5 (C- Cell X5)
Erasing System
DC Erasing
Battery Li ,e: More than 12hours.
Microphone: Dynamic MicroTape Speed
14" (4-75 cm)/sec.
phone with remote control
Recording Time
Up to 60 min. on one track
switch.
120 min. on double
Dimensions: 8/' ( L) X 5" (W) x
tracks
2+" ( H)
Maximum 500 mW
ower Output
225.5 ( L) x 123 ( W) x 58 ( H)
250 mW at 10% distortion Net Weight 3-3 lb ( 1.5 kg).

4/P TO HALF PR/CE

WEALDSTONE, MIDDLESEX ( pposite 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.

A really top quality cassette
recorder, fully guaranteed
and supplied complete with
remote control microphone,
carrying case, earpiece and
pre-recorded compact cassette. Finished in Olive and
White case with chrome
speaker grill and 3-5 mm.
jack sockets for microphone
and earpiece.

Transistors

Compact Cassettes with 60 and 90 minutes playing
time. Brand New and packed in normal plastic library
box. Available at this exceptional price.
MAXELL MC.60
MA XELL MC.90
1for 10/6
1for 14/3for 30/3for 40/6
6 for 55/6
6for 78/12 for 105/.
12 for I50/Post and Packing 2/6. Orders over £3post free.
Must not be confused with cheaper American
Overture cassettes advertised elsewhere with an
MC prefix.

K. J. ENTERPRISES (Dept) 17 THE BRIDGE,

GNS

PLUS CARRIAGE 7/6

with

/Compact
/
Ca.e:sier tees'.

Standard pattern to fit
Phuips, Stella, Elizabethan
Dansette, Sanyo, Ferguson,
Bush, HMV, Sony, etc.

£30-2-4

li. HEE
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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%

REACTANCE
BY REX BALDOCK

A N electrical

reactive element has two principal properties; its impedance varies
uniformly with frequency and the alternating
currents flowing through it have a 90° phase
relation with the voltages that are developed
across it. These attributes are of considerable
significance when resistive and reactive elements are used together and even more so if
the two types of reactive device are combined.
Some aspects of the resulting characteristics
are quite familiar, but there are others possibly
less well known.
Taking a simple resistive/reactive network,
the transmission response is of the shape shown
in fig. 1(a)—in this case for an RC roll off'—
with the lagging phase response of fig. 2(a).
At frequencies well above the — 3dB point the
slope
of the
attenuation
characteristic
approaches — 6dB/octave, being almost entirely the result of the reactance of the capacitor
falling by a factor of 2 per octave. Although
the voltage across the capacitor lags the input
in phase by almost 90°, this has virtually no
influence on the amplitude response. But in a
broad region around the — 3dB point the
quadrature relationship between the voltages
across resistor and capacitor is of great importance with respect to the frequency response

obtained. This is more fully appreciated by
comparison with the response that would be
obtained if the capacitor could be replaced by
a resistor equal in magnitude to its reactance,
i.e. a pure resistor ( Rc) of value varying
inversely with frequency. The response of
fig. 1(b) would then be obtained, ultimately
coinciding with that of the RC network at low
and high frequencies, but not giving any phase
shift (
fig. 2(b)), the penalty generally incurred
if a non-linear frequency response is needed.
However, in order to approximate the RC
frequency response near — 3dB, 12 1.would
be required to vary inversely as the square of
the frequency ( 1/1' 2).
With a network incorporating only one
reactive element, no alternating voltages can
arise anywhere across it greater in magnitude
than the input voltage, but with two or more
cascaded RC (or RL) networks it is actually
possible to extract more output than input!
If, for simplicity, auniform infinite line of RC
elements is taken (
fig. 3(a)), then at any
frequency there is a progressive reduction of
voltage across each capacitor moving away
from the source, together with an increasing
phase lag. But, if instead the output is taken
across points A and C (or A and any point
D, E, . . . etc, which is more remote) then,
over a particular band of frequencies, the
voltage can exceed the input voltage. At an
appropriate frequency, the vector diagram
(fig. 3(b)) shows that 0(A—C) is greater in
magnitude than OA and also leads it in phase.
With three or more RC elements the voltage gain
may be achieved with zero phase shift and
such a network may be combined with anoninverting active device having less than unity
gain to furnish an oscillator. In principle there
is no limit to the voltage gain that amulti RC
network may yield, since the signal across two
stages, AC, may be fed to afurther two-stage
network of much higher impedance but similar
gain, and so on, ad infinitum!
The foregoing examples indicate that even
the use of one type of reactor offers advantageous performance in some circumstances.
This arises from the reactor's capability of both
storing and returning energy, the storage being
either in the form of a voltage across a capacitor or as a current through an inductor. A
pure reactor is incapable of dissipating energy,
whereas a pure resistor cannot store energy.
This is universally true ( including mechanical and
acoustical reactors), even for the paradoxical
case where two, equal, perfect capacitors
(continued overleaf)
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are charged to exactly the same voltage
and then connected in opposition via a nonresistive switch (
fig. 4). Very rapidly no energy
remains in either capacitor; where has it gone?
The answer is that the original energy is radiated as electromagnetic waves in the resistive
part of the impedance presented to the current
in the capacitor circuit by free space.
Where both types of reactor are used in
combination, the phenomenon of resonance
arises, involving mutual energy exchange, and
alternating voltages and currents may be maintained with very little loss of energy. If the
reactive components of the tuned circuit in

SPECIALISTS

fig. 5are lossless and the supply generator has
afrequency 1/(27r,ILC), then the RMS voltage
across the tuned circuit will ultimately build
up to that of the generator ( assuming negligible
E/M radiation). In other words, the tuned
circuit behaves as if its impedances were
infinite ( and resistive) at the resonant frequency
and therefore no current flows through it from
R. The voltage across this parallel tuned
circuit is maintained by a current circulating
between L and C of RMS magnitude V/4„
or V/4., where Z1,and 4. are respectively the
equal magnitudes of the reactances of the
inductor and capacitor at resonance.
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lf, instead, the reactive elements are connected in series (
fig. 7), then, at the same frequency, no voltage will appear across the
combination, although an RMS current of
V/R flows through it. In this case each reactor
has a voltage of V.ZUR (or— V.41R) across
it, but since these voltages are 180° out-ofphase they add to zero. Despite this, with
only a moderate supply voltage and suitable
values of R, L and C, quite lethal voltages can
develop across either reactor!
Naturally, all real reactors, particularly
inductors, have some resistive loss. This dissipates energy in the form of heat and leads to
alowering of the tuned circuit's Quality Factor,
or Q. Reduction of Q lowers the impedance
of aparallel tuned circuit at resonance; for the
series tuned circuit it rises from the zero value
obtained with Q infinite. An interesting case
arises if both L and C in fig. 5 include an
effective series resistance, R, of value VL/C,
as in fig. 7. The Q then falls to 1/2 (given by
Z1, +( total resistance) or Z. (total resistance)) but the impedance of the whole network becomes resistive and equal to R at all
frequencies. The same result may be obtained
from the series tuned circuit by shunting both
L and C by resistors of value R.
Lastly, a reactive statement. Unlikely as it
may seem initially, it is afact that any combination of pure reactances, no matter how complicated, has an impedance that is always a
rising function of frequency. It is well known
that any network may be represented at any
one frequency by an equivalent combination
of a resistor and a reactor. Since in this
(continued on page 721)
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GEOFFREY JEANES LOOKS BACK OVER THIRTY YEARS OF HI-FI
back, we must marvel at the
LOOKING
primitive arrangements with which the hi-fi

enthusiasts of the sixties and seventies had to
contend. Their homes had none of the adaptability of our Living Units, and allowed none
of the flexibility of fixing and deployment which
our building methods permit.
And yet there was atrue pioneering spirit in
those days which we have lost: we have lost it
because there is no longer any need for afight to
secure our aims. The basic foundations of
satisfactory audio are laid, and the trend is
towards refinement, efficiency, availability
The only fields in which true development work
needs to be done are the new additions and
hypothetical improvements, such as the provision of video with disc-playing systems.
The ' theatre' and ' concert hall' have now
completely vanished—each Living Block has
its own Music Stage. The theatre performance to be seen on a Music Stage, however,
has faded in importance so that it is less a
living art than areminder of the past. As long
ago as the seventies it was apparent that once
works ceased to be written for the conventional theatre the life of art would be transferred to a new medium: audio, as it turned
out. It would be an ambitious director who
attempted to set Klass's Oedipus (
1983) in a
theatre, and in the case of his more recent
Lamps ( 1995), with its grotesque sound-effects
and audio-oriented dimensions, an insane one.
This means that any video presentation of
such works is out of the question, and if video
eventually (re)assumes an importance as great
as that of audio, it may be that such works
will fall from favour. It would seem more
likely, however, that their permanent musical
value will continue to be appreciated even
when they are outdated by a changing world.
In the light of the unsuitability of the Music
Stage for any major work written since 1990,
it is perhaps understandable that the mere
eight auditoriums (linked by closed circuit
TriD to the centre stage) are rarely full, even
older works such as Wozzeck. It could be
said that the necessity of travelling through the
plastic corridors on the Block Expressway,
even for only ten minutes at 200 kph, can be
taxing when by the activation of acircuit one
can re-create any of anumber of recordings of
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the same work from alibrary of tapes or discs
without moving from one's Living Unit.
The Blocks are built, necessarily, with far
more care and imagination than the primitive
16- or 17-level pylon-like miniature blocks of
flats some thirty years ago, with their lifts and
stairways, inefficient gas heating—and glass
windows facing out on to the weather! Modern
methods of building ensure not only complete
thermostatic temperature control, but complete acoustic insulation. The music-lover
need fear neither the noise that used to penetrate the walls of dwellings in earlier times, nor
the possibility of giving offence to his neighbours. Many of us remember those old houses.
The neighbour's bath filling up, the neighbour's dog barking, the neighbour's primitive
'television set' bleating through the wall: in
those days it was almost impossible to avoid
causing annoyance to one's fellow men, and
part of the cause, even before the flats, was
the old habit of building long rows of ' terraced houses' which gave each family a ' home'
of boxes between two parallel walls. On either
side was another family, with more walls. For
most of the people in this country the resulting
permanent violation of privacy was unavoidable and one of the conditions of life. It says
a lot for the adaptability (or perhaps the
apathy) of the human animal that in those days
aman would be content to pay what amounted
to asmall fortune for the right to live in such
conditions for the rest of his life.
It is hard to conceive of asociety which, not
so long ago, condemned its members to such
standards of existence because they ' could not
afford' better. But one of the strangest things
is that those supposedly responsible for the
planning of future living conditions seem to
have been horrified by any idea of the vast
Living Blocks of today. We can see now,
following the discoveries of Jonequet, that
such progress was inevitable: but perhaps
their horror is understandable if they imagined
that these blocks would simply be enlarged
versions of the crude ' flats' of their own
experience. Our generation should be immensely grateful to Jonequet and his team for
their revolutionary work in the late 1970's,
which made it possible so cheaply, and so
quickly, to replace sprawling suburbia.
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However, the subject of this article is consumer audio, which in the old days was called
highfidelity (hi-fi) to distinguish it from the
extremely low fidelity devices which proliferated in far greater quantities, foisted on an uneducated public by manufacturers with less eye
for quality than for stylistic effect. The hi-fi
tag is no longer needed, as practically everything at present available to the music lover
exceeds the standard of early high fidelity in
almost every respect.
Among the facilities and advantages now
available to the enthusiast are Omniphonic
Sound, genuine long-play tapes of almost the
highest professional quality, light-beam scanning of disc recordings, producers (' speakers')
and playing machinery built concealed into the
walls, completely remote-controlled operation
of mechanical functions, selection of tapes and
discs, powered amplifier and tuner controls,
and all the others familiar to most of us today.
It is likely that not every reader has all of
these facilities, and it is my aim in this piece
to give a brief summary of the operation and
function of each (with comments on their older
equivalents).
Television, or TriD, is at present the least
significant aspect of audio, and will be dismissed first. The Corporation has even yet
only got around to twin-channel stereo sound
to accompany its 3-dimensional colour pictures, though it could be said that with the
smallness of the screen (usually 2x3 m) and
the limited scope of material offered, no more
than two channels are really neregsary.
Magnetic recording, from the German Magnetophon' recording on wire, became tape
recording, with at first some use of paper-based
tape and eventually iron-coated polyester and
PVC tapes, by which time tape recording
began to be available to the man in the street'
(if such an antique metaphor be permitted).
Three decades ago ' tape recording' was
limited in general domestic application, though
it was the basis of disc system recording and
had its own band of enthusiasts operating nearprofessional machinery—cheap machines in
the lowfi' category, little more than playthings and used as such, sold heavily as a
gimmick and status symbol. At the low operational speeds used for economy of tape the
dynamic range and signal-to-noise ratio were
rather low, and whatever quality the replay
heads managed to produce was maimed by
inferior output stages. The higher quality
domestic machinery, however, could achieve a
performance fairly near to the limitations of a
disc record of the time.
The basic systems available ranged from 4track (0.635 cm tape) monophonic, 4-track
stereophonic, twin channel, one pair of tracks
in each direction, 2-track monophonic, and
2-track stereophonic, to full track monophonic,
and sometimes 1.27 cm tape for the highest
professional quality. A number of recorded
tape systems were available, the most popular
being the ' cassette'. This was the most adaptable, but of limited quality at first because it
required high-speed recording/copying (degrading frequency response) and low-speed
playback, to make the most of the short
lengths of tape commonly used.
Today we have a virtual combination of
both spool and cassette methods, still advancing in quality, co-existent with the disc, and
having few of the disadvantages of its ancestors.
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The noise on present-day consumer tape
machinery is almost non-existent (system or
tape noise) and the dynamic range is therefore
far wider than it was, largely due to general
adoption of noise reducing systems of the sort
pioneered by Dolby in the late 1960's. Operating speed for all but professional quality
roughly corresponds to the old 4-8 cm/s.
It was possible thirty years ago to see that
tape would eventually play as large a part as
disc in domestic music reproduction, but only
now has it come about. The tape playback
mechanism has become as basic a part of the
sound system as the disc turntable. With a
pocket container holding four three-hour
tapes each 4mm wide with full Omniphonic
Sound, we can enjoy some advantage over the
gentleman who in an early edition of HiFi
News praised the attributes of the then disc
system in that it enabled him to fit a week's
playing time into a cabinet which by today's
standards is exceedingly bulky.
The disc, developing from a cylindrical roll
of tinfoil, became a flat circular 17-5, 25 or
30 cm platter, not unlike the present disc in
basic concept but made of a rough and gritty
shellac material, its grooves tracked at considerable pressure by asteel needle and rotating
at 78 revolutions per minute, with the modulations for audio waveform cut, for a start
vertically, but eventually laterally into the
groove walls. The ' 78', as it was called, was
suddenly ousted in the early fifties by the
'microgroove' long playing record, soon to
be made exclusively of vinyl in the same three
sizes, with a third of the groove width or less
and eventually up to 45 minutes' playing time
per 30 cm side. The 25 cm size was phased out
after the middle sixties and the two generally
used speeds for microgroove discs were 33.3
rpm for 30 cm and 45 rpm for 17.5 cm discs.
The 17.5 cm disc at 45 rpm was discarded soon
after 1970, and for the period of its use it had
provided about three minutes per side—usually
for music of an essentially transient nature.
By 1974 the twin-channel stereophonic 30 cm
microgroove stylus-compensated record was
the major disc type used, being tracked always
at less than one gram pressure by a hardened
plastics stylus in, usually, amagnetic cartridge.
In 1975 the vinyl disc was replaced by the
transparent glass-plastic type, tracked and
reproduced with much the same equipment;
but as long as the stylus-and-groove principle
was used, the number of channels available
was limited to two, so until the present system
came in there was little change.
The two-channel format remained until
comparatively recently, when abolition of the
groove made Omniphonic Sound possible. In
1986 the massive change-over began, the
last big audio conversion in this century, and
three years later the basic foundations of
present-day technology were established. So
much has been written about the basics of
Omniphonic Sound, its merits and methods,
that a brief summary only will suffice here.
Omniphonic Sound consists simply of four
channels and ' ambience', requiring five channels in all. To accommodate this on tape
required simply an extension of the already
existing techniques, but for disc afundamental
modification was necessary. The eventual
technique was to ' cut' the disc by micro-laser
in five flat tracks, vertically modulated in the
hill-and-dale method, each composite track

thereby formed being less than half the width
of the old microgroove, giving upwards of
three hours per disc (all 20 rpm, 30 cm size),
and the centre path containing the ' ambience'
channel—being slightly depressed to act as a
locating groove for the tracking scanner.
The scanner head itself follows the principle
of early attempts at lateral tracking on runners,
rather than a cartridge being carried on a
pivoted arm. The scanning head is geardriven across the surface of the disc at a
standard height of 01 mm. The drive has
some flexibility to allow for slightly eccentric
discs, and the pilot centre beam keeps the head
exactly in line with the track.
The scanning principle is based on a fivepart (laterally separated) ultraviolet microbeam
projected vertically down from the front of the
head, and its ' reflections' from the hill-anddale faces are picked up by the sensor ' eye'
immediately behind the projector ' gun', and
turned into electrical pulses to produce the
signal. The sensors (five of course) are in two
parts, spaced from front to back by about a
tenth of a millimetre, phased so that only
reflections passing from front to back of the
head are picked up (to avoid duplicating each
pulse).
Variations in overall amplitude of the signal
are produced by varying the general heightfrom-surface of the head; the closer the track
surface to the head, the shorter the beam and
the signal. Obviously arecord with the sort of
warp or ripple common in the microgroove era
cannot be tolerated, and fortunately the perfection of mould-printing and materials has advanced to the stage where this is easily avoided.
To save space, the playing apparatus can be
operated with the disc vertical. An ' autochange' system is often used, consisting basically of two turntables, one cueing-in exactly
as the signal from the other one comes to an
end. This is for the multi-record sets such as
Wagner's Ring cycle (5 discs).
Video playback to go with discs has been
suggested and described in theory, but as yet the
only video is the TriD recording system which
plays back tapes from TriD transmissions
(not much scope) or from ' outside' TriD
filming. The disc audio/video recording is as
yet purely hypothetical, and probably will
remain so for some time. Such asystem would
have to be completely compatible with the
present system as we know it.
The problem of the ' sameness' of arepeated
recorded performance has also been solved.
To avoid stagnation now that reproduction is
almost perfect, the repertory has been recorded so often that a vast choice is available
to the record buyer. The usual procedure is
to keep one preferred set in the collection and
simply to dial the automatic record library
to hear any other version on record. Now that
records cannot be damaged by playing, the
record library system has come into its own.
The cost of membership is comparatively small,
and the ten record libraries in each Living
Block can each stock all the versions of the
major works in the repertory, many times over.
To hear any of the performances available
the listener simply dials the local code on his
pushbutton communications console, in exactly
the same way as his wife dials the zonal supply
centre for the week's provisions, and the required recording is channelled through his own
producer system.
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In 1970, when almost any ' loudspeaker'
made had its characteristic sound, one chose
aspeaker assembly to suit the particular room
and one's own taste. As the makers struggled
towards astandard they found that no standard
was absolute.
Different recording halls,
different performers in the same hall, different
conductors of the same orchestra, different
microphone placings, all could vary the finished
sound enormously. To complicate things yet
further, loudspeakers of different types in the
same set of acoustic conditions could make the
same recording sound bright and tiring, boxy
and boomy, dull, muffled, or forced (and what
to one man was bright and hard sound could
be clear and open to another).
But audio producers (one-time loudspeakers)
do not now sound different, or indeed, sound
anything. The sound is of the music, and all
the different manufacturers are turning out
basically the same machinery. For the standardised living conditions of today the dimensions are of course the same. All components are of course ' computer-made', (especially the scanning head) for the parts of a
modern audio system fulfil requirements far
too fine for human control. In 1970 this standardisation would have been called ' perfection'.
The old ' speakers' (so called partly as a
throwback to the times when they were unsuitable for much else but speech) were predominantly cone types, using the moving-coil
principle coupled to a cone, most often of
impregnated paper, sometimes metal, stressed
expanded polystyrene, and other cone variants
(a moving-coil based flat expanded polystyrene
sheet) or the electrostatic principle, the main
basis of our present systems. Deep bass (not
readily available from the earlier units) has
been included, for those who prefer it, using
auxiliary radiators on loosely the old flatsheet principle, placed at floor level. Microcircuit power amplifiers are included in the
unit, formerly (in the old days of ' separate
units') having been coupled to the preamplifier
and control section. This necessitated matching the amplifier to its associated speaker. The
present system means that matching of all
components is almost universal, but the amplifier/producer is matched as aunit by the maker.
The positioning of the producer walls for
Omniphonic Sound in the standard audio
room involves the use of six direct channel
units. The ambience channel is dispersed
around the back and top of the room to provide a general source. Stereo at its best never
quite managed to produce the illusion of
listening in a vast hall or cathedral, and the
ambience channel (from a microphone placed
around the back of the recording hall) completely solidifies the impression.
For works specially written for domestic
reproduction, of which Klass is the main
composer, the four reproducer channels employed are the two centre front wall and the
two side wall units, The corner front wall units
are left disconnected for most of these works.
For more conventional works the four inner
producers are used, and for off-stage effects a
VHF pilot-tone on the disc or tape switches
one or other of the outer side units into circuit.
Old twin-channel stereo programme material
is fed chiefly through the front wall corner
units, with sufficient mixing into the centre
and side channels to approximate Omniphonic
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LR-20 AM/FM STEREO SYSTEM
49 Solid State Devices. 6+6 watts IHF
Music Power. AM/FM Stereo Multiplex.
Automatic FM Stereo Switching. Two full
range 64" Speaker Systems. Stereo headphone jack. Loudness control. £63.18.6.
Recommended Record Deck to complete
the
LR-20 System- Garrard
2025T/C
with cartridge, base and cover. £13.12.6.

TELETON

STEREO AMPLIFIERS
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t
• ••• ••• •'"
LA85T. 30+30 W. r.m.s. .
LA450. 164+164 W. r.m.s
LA224T. 10+10 W. r.m.s.
Stereo 10. 5+5 W. i.h f. .

£49.10.0.
£40.0.0.
£28.0.0.
£11.19.6.

AM/FM STEREO TUNERS

•
LT-425T.
LT-225T.

Matches LA- 85T
Matches LA450

£60.8.9.
£52.6.0.

AM/FM STEREO TUNER
AMPLIFIERS

SAQ-203E amplifier 6+6 watts r.m.s.
Mag./crystal ir pens £24.
R-8000. Stereo System. AM/FM Stereo
Tuner Amplifier 6+6 watts complete with
2 matched speakers. £60.
CMS-400. Stereo System. AM/FM Stereo
tuner amplifier. 6+6 watts,
built-in
record changer with 2 matched speakers.
£110.
F2000 Stereo Tuner Amplifier
£40.
F4200 Stereo Tuner Amplifier
£41.

DULCI

1:1111111111111111111111 e It,
LR-99.
10+10 W.
semi- conductors

r.m.s.

£77.5.10.

NOW OPEN IN
EDGWARE RD

207 Stereo amplifier 7+7 W.
£20.17.6.
207M Ditto with magnetic input £24.10.0.

Our new walk around shop is now
open at 311 Edgware Road, fully
stocked with all Hi -Fi, Communication
and Test Equipment. Call into your
nearest shop-- Edgware Road for all
Equipment- Lisle Street for all Equipment and Components.

£94.9.11.
FMT7 Self powered FM tuner
FMT7S. Ditto stereo version

£19.7.6.
£26.0.0.

SINCLAIR

1111j
LR-1000T.
10+40 W. r.m.s.
F.E.T. front end and four
integrated circuits .. .. £120.17.6.
LOUDSPEAKER SYSTEMS
Oiled Walnut- 8 ohm imp.
Minuette 2- way 5 W. r.m.s...
£9.9.1.
CR -25. 2- way. 12-5 W. r.m.s.
£11.8.2.
CR -50. 2- way. 10 W. r. m .
s. ..
£15.0.0.
CR -I50. 2- way. 20 W. r.m.s.
£24.0.0.
F-767. Stereo Headset • •
£4.10.0.

RK-870 STEREO TAPE DECK
3 speed. 4 track, complete with solid state
silicon
record/playback
stereo
preamplifiers. 74"; 3r; Ir IPS.
Records
4 track stereo or mono, AM/FM radio or
gram inputs; live from mic. Sound with
sound, sound on sound, Aluminium diecast tape transport chassis with 4 pole
induction motor. Takes 7" reels. Fitted
with 2 VU meters. Housed in deluxe oiled
walnut wood case. Complete your Hi -Fi
system with this magnificent tape deck.
Price £74.7.0.

•

EAGLE

AM/FM STEREO TUNER
AMPLIFIERS
TK-20T, 12+12 W.
£85.0.0.
TK-40T. 16+16 W. r.m.s.
£110.0.0.
TK-66T. 20+20 W. r.m.s. .
£122.0.0.
Accessories
AD- 76K. Magnetic cartridge
£4.10.0.
HS- 3. Stereo Headset .
£5.15.0.
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LR-500T.
20+20 W. r.m.s.
F.E.T. front end and four
integrated circuits ..

STEREO AMPLIFIERS AND
TUNERS
TK-150T. 13-5+13-5 W. r.m.s.
£36.0.0.
TK-250T. 20+20 W. r.m.s. £ 52.10.0.
TK-350T.
AM/FM
stereo
multiplex tuner ..
£62.0.0.
TK-500E.
FM stereo multiplex tuner .. ..
£39.18.0.

FULL CURRENT RANGE AVAILABLE
BRAND NEW AT FANTASTIC
SAVINGS
SPR22 Mono
£6.10.0.
SPR22 Stereo
£6.19.6.
*1025 Mono
£7.10.0.
. 1025 Stereo .
£7.15.0.
.2025 Stereo
£7.19.6.
•2025T/C Mono/Stereo
£8.17.6.
•3000 Stereo ..
£9.19.6.
•SP25 Mk 11 .
£11.19.6.
"SL55
£11.19.6.
A70 Mk 11 ..
£12.10.0.
•AT60 Mk 11 ..
£13.5.0.
•SL65
£14.14.0.
AP75
£19.0.0.
401 ..
£28.7.6.
SL75
.. £29.0.0.
SL95
.. £ 35.0.0.
Carriage/insurance, 7/6 extra any model.
WB-4 Base, £3.19.6. Cover, £3.10.0.
•Special Offer base and cover available
for these models at £4.15.0. Carr. 5/-.
Full range of Garrard accessories available.

ZI2 Amplifier ..
PZ4 Power Supp.y . .
Stereo 25 Preamplifier ..
Micromatic Radio Kit £2.9.6. Built
QI4 Speaker ..

£4.9.6.
£4.19.6.
£9.19.6.
£2.19.6.
£7.19.6

STEREO HEADSETS
ECHO HS- 606
Wonderfully
comfortable.
Lightweight adjustable vinyl
headband, 6 ft.
cable and stereo
jack
plug,
2517,000 cps.,
1342
imp. 67/6 P/P 2/6.

PACKAGE DEAL
2x ZI2 Amps. PZ4 and Stereo 25, £22; or
with 2X Q14 Speakers. £37.
NEW SINCLAIR 2000 SYSTEM
35 W. Integrated Amplifier. £29, Carr. 5/Self- powered FM Tuner, £25, Carr. 5/-.

F.M.
TUNER
6Transistor High
Quality 6" x e x
24. 3I.F. stages.
Double- tuned
discriminator.
Ample output to
feed most amps.
Operates on 9 v. nat. 88-108 Mc/s. Ready
built, £6.7.6. P & P.. 2/6.
Multiplex Adaptor 99/6.

EAGLE AMPLIFIERS
TSA-10. 5+5 W.
£11.19.6.
SA- 100. 5+5 W.
£18.0.0.
SA- 200. 7-5+7-5 W.
£26.5.0.
TSA-20. 10+10 W. .
£22.0.0.
TSA-60. 15+15 W.
£35.5.0
VTA-40. 104 10 W
£35.5.0

EAGLE TUNERS
VFM-40. FM
£11.19.6.
FMT.51. LW- MW- AM
£14.10.0.
AFM-200. AM- FM
£30.10.0.
AFT-60. AM- FM MPX
£48.0.0.
•
EAGLE TC-450H.
Stereo Tape Deck and Preamplifier.
(66.19.6.

HOS1DEN DHO4S
Each headphone contains
a 24" woofer and a 4"
tweeter.
Built in individual
level
controls.
25-18,000 cps. FIL2 imp.
with cable and stereo
plug.
£5/19/6, P/P 2/6.

EAGLE TUNER AMPLIFIER
RA- 96. AM/FM/MPX Solid State stereo
tuner amplifier 10+10 W. £83.3.0.
EAGLE SPEAKER
SYSTEMS

SPECIAL OFFER!
B.S.R. MA- 75 HI- F1
AUTOCHANGER

FULL RANGE OF ALL POPULAR
MAKES OF HI- F1 IN STOCK AT
SPECIAL CASH DISCOUNT PRICES
-LET US QUOTE FOR ALL YOUR
REQUIREMENTS.

Latest 4 speed unit less cartridge,
£12.10.0. Carr. 7/6.
Plinth, £4.0.0. Perspex cover, 5O/-.

N"

MS-40. 5 W.
DL- 42. 5 W.
MS- 65. 10 W
MS-80. 20 W.
DL-67. 10 W.

£8.12.6.
£10.10.0.
£12.17.6.
£15.9.0.
£15.12.6.

Carriage extra on all items

(RADIO) LIMITED
3and 34, LISLE STREET,
-.

LEICESTER SQ.,LON DON , W.C.2

01-437 8204
01-437 9155

311, EDGWARE RD., LON DON,VV.2 01-262 0387
(ALL MAIL ORDERS TO:- 3, LISLE STREET,LE10ESTER SQUARE, LONDON, W.C.2
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OPEN
9-6 every
day Monday
to Saturday.
(Edgware Rd.
4- day Thurs.)
Trade supplied

Sound. With added artificial ambience this
can be quite convincing, but never quite compares with the real thing. For monophonic
material practically nothing can be done,
though use of the centre channels only, with
artificial ambience, can be acceptable.
The familiar Omniphonic (' continuous channel') effect is created by the inbuilt spread of
the units. This in practice means that the
sound from each unit spreads out at the sides
almost flat to the wall, so that at 6cm from
the fronts of the units (which are some 12 cm
apart) the sound from one is completely linked
with the adjacent unit, and when all six units
are in operation, a single curtain of sound
three metres high is spread across the entire
Audio Production area.
The listening area of the room contains the
seating and control unit. The preamplifier
stages, Tri D and radio controls, mains transformer and mechanical function switches, are
usually in an angled console of variable height.
The main control panel contains the controls
for Tri D, radio and audio output, with
manual switching of modes (speaker 1/6, 3/4
etc) to override the automatic selection activated by the disc or tape run-in track, function
selection, balance, filtering, etc ( required for
old recordings). The Omniphonic VHF/FM
transmitters now number four, and each
Living Block has its own relay station on the
top level. The programmes often make use of
all six main channels, but the actual advantage is not very great.
The disc-and-tape-playing device is a mechanical/electrical combine as it has been since
the beginnings of hi-fi; but whereas thirty years
ago the electi ical functions were mechanically
controlled only insofar as they were governed
by the physical operation of switch and variable
resistance knobs on the front panel (with
mechanical functions of turntable and tape
more directly operated by levers and switches
of various sorts), nowadays the turntable and
tape transport mechanical functions are
operated by switches built into the central
console.

AUDIO ALPHABET

(ont ¡ruled

instance no resistances are involved, this simplifies to a reactance, and over the frequency
spectrum any resonances will be undamped
and of infinite Q, giving an impedance plot of
the general form shown in fig. 8. It will be

8

The tape and disc machinery, of course, is
invisibly concealed and hermetically sealed
(with the disc and tape collection) in the thickness of the wall. Atmospheric impurities are
practically non-existent in living units anyhow,
but careful filtering is used when stocking
discs or tapes, and from then on all selection
is done from the central console. A great deal
of thought has gone into the design of these
consoles in order to arrive at the right balance
of emphasis on convenience of handling of
mechanical or electrical functions. The final
result has been a lower panel containing an
array of light, power-assisted switches (safety
interlocked) to operate all the mechanical
functions of tape and disc transport.
All the adjustments likely to be made during
listening are on the upper panel and operated by the slightest possible pressure on the
familiar pushbutton system. This panel is in
two parts, the upper one inclined at an angle
closer to the vertical, to face the listener, and
the lower almost level with the wrist support in
front of it. The top panel contains the set of
rotary discs, about the same size as the old
control knobs, and varying slightly from make
to make. The rows of buttons (each set 25 cm
below its associated disc) are in pairs, left and
right each, spaced for the middle and third
fingers one pair to each disc. The discs function as indicators, with much the same calibration as the knobs of other times.
The attenuation, say, of HF is done by
placing slightly more pressure on the left
button than the right, with the fingers resting
in both. The disc rotates to indicate the
change of setting. To place light pressure on
the left button only will cause the HF to be
instantly attenuated to its lowest value. Fine
adjustments are made by using almost identical
pressure on each button. This variability of
speed is especially useful for rapid and fine
tuning on radio wavebands. With skill, the
user can change stations in a fraction of a
second. The art of putting feather pressures
seen that in fact the curve is always rising with
frequency, the catch being that although a
capacitive reactance is generally referred to as
falling with frequency, it in reality is getting
less negative; so, purely reactive networks are
always striving to become more inductive as
the frequency is raised!
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What of the future? We are bred in a
strange delusion that the past is somehow
different in character from the present, and that
the future will be different again. Different,
that is, in terms of the feelings that it generates,
in addition to its physical trappings, which are
obviously always changing. We are taught to
hold the future (or even the past) in our minds
as a distinct entity, always to be preferred to
the times in which we actually live. Perhaps
this is natural: we are good at seeing the disadvantages of our own actual situation and
seeing greener grass on other hills; even
Wagner wrote of his ' distaste for the modern
world'. But we should remember that an
audio man of 1969 would have thought the
present age wonderful, and perhaps not have
stopped to think how marvellous his own
times would have seemed to his grandfather.
We are surrounded by the future and find it
commonplace because the wonders did not
materialise overnight as we almost expected,
but evolved slowly, rather in the manner of
things examined in this short survey of audio
history.

HI-FI MAINTENANCE

contirued

fine Class A valved amplifiers can sound when
the THD yield is 0.1% or less. Transistored
Class A amplifiers must use much heavier heat
sinks than the normal Class B designs because
the output transistors are passing high current
all the time. Germanium transistors are not
well suited to high temperature running, but
this is easily solved by the far less heat-sensitive
silicons. Power supply regulation is relatively
unimportant because the drive signal swings
equally either side of the Class A operating
point, meaning that the current demands
remain essentially constant over the entire
power range—this eliminates the misused
'music power' rating.
Class A amplifiers can run into distortion
when incorrectly adjusted of course, but we
shall be dealing with that sort of distortion
later in the series. The important question is:
Do Class A amplifiers sound better than their
Class B counterparts?
It all depends really what is meant by
'counterparts'. Take a £50-odd Class A
design of, say, 10W continuous power per
channel into 6ohms and a Class B design,
same price, power, load, frequency response,
power response and etc, then to my ears the
Class A product will certainly sound better
if the Class B circuit happens to be running
even mildly into crossover distortion. Compared with aClass B design where great attention has been paid to deletion crossover distortion, then if all other parameters are the same
the two will sound about the same. But then
the price of the Class B amplifier could be as
high or higher.

PURE REACTIVE IMPEDANCE
+.• 4.

on these buttons is soon acquired and never
lost. The expert operator is a true keyboard
artist, and can make the console perform any
function almost immediately from switch-on.
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Before we get any more subjective, however,
we had better conclude this article, and pick
it up again next month on tests and adjustments relating to distortion, both high and
low level.

We work
some very
strange hours
Sometimes it can be a little arduous, but mostly it certainly isn't. Being
open from ten in the morning until eight at night—as we are every day
except Thursdays when we are closed ALL day—sounds quite an ordeal;
hardly the first thing you'd put in an advertisement if you were looking
for Staff—but then, we're not. Studio 99, to us, is far more than aBusiness,
it's ahighly satisfying Way of Life. This is because of YOU, the people at
whom this Advertisement is aimed. You see, when you come and discuss a
HI-FI problem or choose some equipment, we know darned well that we
can look after you properly and make doubly certain that you don't waste
abean. Every one of us knows just what it's like to be aCustomer and we
try to treat you accordingly. This is apleasure.
There are some funny bods around who would far rather have a pair of
"Scopes" at the end of their chain of equipment than loudspeakers. They
never recognise themselves, so nobody should take offence, but they're
much more interested in "the HI-FI" than listening to music. Figures, in
the shape of response curves and the like, are what they're after and we call
them " Pimplies". If, by any chance, you recognise yourself as a "Pimply",
don't bother to come and see us, for you'll find us rather tied up! We shall
be listening to music and letting "Non-Pimplies" listen to it too, so that
they can decide (with perhaps alittle gentle budgeting guidance) how best
to relax at home with some more music. This doesn't mean, of course, that
technicalities don't matter. Of course they do—in the Workshop, where
we have engineers right up to Broadcast Standard. It is the job of these
boys to advise us on the viability (ugh!) of every item you will ever listen to.
They tear everything apart in the Workshop—and they can put it together
again too—as you will discover if anything you buy goes wrong. Yes! We
believe that supplying Equipment is simply a beginning. Your job is to
enjoy your Equipment and we're ready and willing to help you keep it in
top running trim.
"Closed all day Thursdays, the lazy asterisks!" Like Hell we're lazy! This
is the day we ourselves—you've guessed it—listen to Music and assess the
latest Goodies. We've got to be on top of the situation all the time. We're
closed on Sundays too—so I'm writing this! Dedicated, that's what!

studio WU

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

Please note! Open 10 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

Seriously.though,CAN WE HELP YOU?
We are a Free House, tied to no particular Manufacturer'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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Es I! C MTIERIECI
I WAS delighted to receive a tip-off that
I Radio Stoke was putting out a stereo test
transmission on Saturday, 29th March, and
was asked to alert members of the SLP in the
area, as well as any local hi-fi dealers that I
knew personally. Iwill take this opportunity
of thanking the local SLP members who all
showed such enthusiasm for this project, as
did also many dozens of listeners who, at the
request of Radio Stoke, telephoned during the
programme to give reception reports. It is
most interesting that the stereo reception area
was far larger than anticipated, and in fact the
best tape I have been sent of the complete
broadcast was made in Stockport, sent to me
kindly by Dennis Baxter of the Avgarde Galleries, Manchester, who also asked many of
his customers to listen. The quality of the
broadcast was most impressive in view of the
very modest equipment used (described in last
month's HiFi News) and the whole project
certainly demonstrates that stereo could easily
be transmitted by local radio stations for avery
small extra outlay.
Here certainly is achallenge to the BBC, for
it seems not unreasonable to suggest that alocal
radio station could install stereo for approximately £ 1000-£1250 which could include, for
instance, two TRD 4-speed stereo tape recorders, especially suitable since they can
accommodate professional NAB spools as well
as domestic ones and have built-in peak programme meters, a professional stereo encoder,
such as the Radiometer, a stereo mixer with
built-in tone oscillator (for which 1 have
recently received a quotation for £250) and
parts to modify the transmitter—which is the
most inexpensive part of the installation. It
would also be necessary of course to install
good quality stereo pickups, amonitor amplifier and speakers.
Whilst on the subject, Icannot see why, on
the main networks, the BBC do not broadcast
all records available in stereo in that mode; the
only possible snag is the non-availability of
landlines. Surely, though, it would only require
a more co-operative liaison between the BBC
and the Post Office for the latter to admit that
they could easily put in microwave links at
very little extra expense between Broadcasting
House and Wrotham. By now the heads of
the BBC must realise that many people are
waiting for stereo on Radios 2 and 4 before
buying stereo radiograms, which would give
such a lot of pleasure to so many people who
do not appreciate classical music. Isincerely
hope that these remarks will be read and discussed, and will provoke a speedier expansion
of stereo.
Many members of the SLP agree with me
that the quality of stereo broadcasts has improved decidedly in the last month or two, and
amongst the best to be broadcast recently was
a superb concert from Maida Vale with
Rozhdestvensky conducting the BBC Symphony Orchestra in Shedrin's Piano Concerto
and an exciting performance of Tchaikovsky's
Pathetique Symphony. The balance of the
orchestra and piano in the Shedrin was quite
remarkable and the brilliance of the stereo
sound from Maida Vale shows that this often
criticised studio can produce superb quality
when the engineers really get down to it. The
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symphony was broadcast possibly with slightly
too great a dynamic range for some listeners
since the opening and closing were some of the
quiestest passages Ihave ever heard in stereo.
On the other hand the fortissimi were undoubtedly up to full deviation. It appeared
that less artificial reverberation was used on
this broadcast, the lack of which must have
been partially responsible for the excellent sound.
A programme of Benjamin Frankel's music
was also broadcast from Maida Vale, and
consisted of his Symphonies 5 and 6, and his
Viola Concerto. Although the sound was not
quite as good as in the Rozhdestvensky concert
it was nevertheless very satisfactory, although
Idetected the presence of artificial reverberation again. Max Rostal, the soloist in the
viola concerto was firmly placed half left and
did not appear to wander. Ifeel this type of
concert is most interesting, and Ihope these
works will be broadcast again.
We appeared to be back to the sound of the
bad old days at Maida Vale for the concert
given by Sir Adrian Boult to comemorate his
80th birthday. It was most interesting to hear
Hadley's ballad The Trees so High, but not only
did the transmission cut in the middle of the
work for two seconds due to afault in the transmitter at Wrotham, but there was hardly any
clarity on instruments at the back of the
orchestra, suggesting a much too distant mic
technique and too much pick-up of boxy
reverberation. It appeared that separate mics
had been used on the chorus, since although
they were behind the orchestra they were
considerably clearer than much of the orchestral sound. Perhaps the BBC might try aclose
stereo pair, and backward facing cardioids
picking up reverberation from the back of the
studio, which might well give a considerable
improvement—a similar technique has been
used at the Royal Festival Hall.
A brilliant broadcast from the Festival Hall
of Messiaen's Turangalia symphony, was incredibly realistic, and Ithink Ican honestly say
that I prefer my tape of this broadcast to
either of the commercially available recordings
of the work. Ifeel that we can probably look
forward to some very exciting broadcasts in
the future from the same hall. In the first half
of the programme, where it was necessary to
use an extra microphone for Josephine Veasey
singing some Berlioz, anumber of SLP members noticed rather bad hum, and many in fact
thought their tuners had gone faulty, but
fortunately telephoned so that I was able to
reassure them that it was on the transmission.
Mention should be made of two unfortunate
mistakes which caused considerable annoyance.
The first was only afew seconds before the end
of Act 2of Parsifal when for some inexplicable
reason the stereo encoder at Wrotham was
switched to mono for a few moments. If
perchance it was necessary to do this in order
to check the transmitter at Sutton Coldfield or
Holme Moss, could the pilot tone not have
been left on in the talk and then switched off
for the necessary time. Secondly, in a broadcast of BBC tapes on Monday, 24th March, of
works by Mozart and Webern, Iwas dumbfounded to hear the left and right channels
reversed. I telephoned the BBC during the
broadcast and they explained that the tape had
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been recorded this way and they were unable
to correct the mistake on transmission. Such
afault can easily occur if the inputs and outputs
on a stereo recorder are both reversed, in
which case the balancing engineer would not
notice the mistake.
Iconsider the broadcast from the `de-echoed'
RAH of Britten's War Requiem the finest I
have ever heard from this old hall. The BBC
again used backward facing cardioids for
reverberation, and used two extra condenser
mics for the female choir and two ribbons on
the male choir. Judging by the staggeringly
good quality of this broadcast we will certainly
hear some fantastic stereo in the summer from
the Proms, and Isuggest that stereo listeners
with tape recorders have a large stock of tape
ready. Inoticed, however, that full deviation
was not transmitted for at least the first 30
minutes, and a small amount of hiss was
apparent at the beginning.
Having just purchased two new AKG 451E
microphones with field effect transistor amplifiers and found them to be incredibly hiss free
Iwonder if the BBC tried these in the Albert
Hall for the Prom season whether they might
improve the results even further. Perhaps
they have a less hissy mic on the way, which
we will certainly appreciate.
Finally, a mild complaint—at the unfortunate timing of an interesting broadcast of
Bliss's Concerto for Two Pianos, with Phyllis
Sellick and Cyril Smith and the BBC Concert
Orchestra conducted by Dodds. This would
have been more appropriate on a Sunday at
lunch-time allowing more listeners to heal a
work which is performed so infrequently. It is
unfortunate that so much good stereo is missed
by the majority of people when they are at
work. Iwould like to see some of the stereo
record programmes in the evenings changed
to the day, and live or recorded concerts
swapped from day to evening. Surely this
could not be an unpopular move.
BBC STEREO FOR JUNE
June 2nd: Schubert and Mozart. Ambrosian Singers,
English
Chamber Orchestra/
Leppard. Recording from Q.E.H.
June 7th: Bach, Caldara, Schutz, Bruhns, London
Bach Orchestra/Hoban. Ralph Downes.
Recording, Q.E.H.
June 13th: Mozart. Idomeneo (
in English) Pears,
Harper, English Chamber Orchestra/
Britten. English Opera Group, from the
Maltings.
June 15th: Russian
Music,
incl.
Mussorgsky,
Glinka, Scriabin, Shostakovich. Royal
Philharmonic
Orchestra/Stokowski.
Live, Royal Albert Hall.
June 15th: English Chamber Orchestra/Britten, at
Aldeburgh.
June 16th: Gordon Crosse. The Grace of Todd.
English Opera Group Chorus and
Orchestra/Atherton, at Aldeburgh.
June 17th: Morley, Dowland, Britten, Goehr. John
Alldis Choir/Alldis. BBC Recording.
June 20th: Stravinsky. Fanfare, In Memoriam Dylan
Thomas, Piano Concerto, Smalley, Pulses.
London Sinfonietta/Atherton. Alexander Young, John Ogden.
June 22nd: Beethoven. Leonora. Lindholm, Alexander, Harwood, Shirley-Quirk, Robinson, London Symphony Orchestra/
Chorus/Dorati. R.F.H.
June 24th: Bach Cantatas 167, 30. Musica Reservata Choir and Orchestra/Beckett. Recording.
This list is provisional, and the BBC reserves the
right of alteration.
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ON TOP QUALITY TELEFUNKEN TAPE RECORDERS
TELEFUNKEN 302
* 4Track. * 2Speeds 31 and 1+ i.p.s.
Reduced from £ 77.8.9. Our Price 56 gns.
Deposit £ 19.12.0. 12 Monthly Payments £ 3.5.4.

TELEFUNKEN 203TS
* 4Tracks. * Stereo Record. Mono playback
on own amplifier and speaker. Stereo replay
through additional amplifier. * 2 speeds 31,
11 i.p.s. * 7" spools. * Sound-on- Sound and
Duo play. * Complete with Microphone, tape
and Makers 12 months Guarantee.
Reduced from
£90.6.0.

TELEFUNKEN 300
* Reel size up to 5". * Tape speed 31 i.p.s.
* Frequency
response
40-14,000 cps.
* Output 1watt. * Takes 5xU2 Batteries.
* Complete with Microphone and Tape.
Makers 6 Months Guarantee.
Reduced from 61 Gns. Our Price 45 gns.
Deposit £ 15.15.0. 12 Monthly Payments
£2.12.6.
Optional accessories available:— A.C. Mains
Charger, £ 14.12.0. Rechargeable Battery
£8.12.0. Carrying Case, E9.10.7.

OUR PRICE
64 gns.
Deposit £ 22.8.0
I
2Monthly Payments, £3.16.4.
All the above
Brand New.
Carriage Free.

TELEFUNKEN 301

4'

z /

All Stereo 4-track tape recorder. Vertical
or horizontal operation.
* Sound-on- Sound and Duo Play. * 2
Separate Volume Controls. * 2 Separate
Tone Controls. * Digital Counter. * 2
Built-in loudspeakers. * Output 6 watts
per channel. * Tape speeds 31 and 7+ i.p.s.
*Monitor on Record. * Supplied complete
with Tape. Microphone and Recording Lead.
Makers 12 months Guarantee. Brand New.
Reduced to 119 gns. Deposit £ 41.13.0. 12
Monthly Payments £6.18.10.

INTEREST FREE H.P. TERMS
Write for brochures all makes tape recorders, hi-fl equipment.
Open Saturday 6 p.m. Friday 6.30 p.m.
18 and 24 monthly terms available.

Similar specification as for Telefunken 300
but 4 track.
Reduced from E70.17.6. Our Price 51 gns.
Deposit £ 17.17.0.
12 Monthly Payments
£2.19.6.
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(DEPT. N) 186-188 WEST END LANE, WEST HAMPSTEAD, LONDON, NW6
Telephone: 01-794 4977

Good Times and Bad!
THE RICHARD ALLAN STORY Part 3
EVEN after the initial breakthrough into the
large commercial market, it would be
quite wrong to give the impression that the
business of Richard Allan simply flourished.
There were bad times as well as good. The
year 1952 forever remains engraved in the memory when acrippling blow was struck in the
form of a purchase tax levy of 331% on loudspeakers. Trade slumped overnight, and six
months later the Company was in great difficulty. Somehow they managed to survive until
the market stabilised, and gradually business
began to return.
The next few years saw the Company reestablishing itself, with the normal fluctuations
in trade which affect most business concerns.
A significant step was taken in 1958 when
Richard Allan made its first venture into the
realms of high fidelity. The Radio Show at
Earls Court ran an audio section and Richard
Allan displayed and demonstrated three complete high fidelity loudspeaker systems—the
Empress, Duchess, and Princess.
These
speakers were rather large by today's standards,
and the quality of reproduction was extremely
good.

Export-wise however, whilst the home market
dallyed, people did begin to sit up and take
notice—a tribute to Ken Sykes's perseverance.
Overseas trade was growing, and a healthy
interest was being shown in the new hi-fi units.
New Zealand was one of his latest customers,
until the government stopped the import of
loudspeakers into the country just as things
were beginning to show good prospects. Not
wishing to be ' robbed' of his speakers, however
the Agent came to visit Mr. Sykes to discuss the
matter with him in detail. An agreement was
reached, and to this day, Richard Allan despatches cones, voice coils, surrounds and all
the paraphernalia which goes into making
loudspeakers, to the Southern Hemisphere, and
Richard Allan loudspeakers are made under
licence in New Zealand.
At home, the early 1960's were very busy
times, and in terms of sheer output probably
represent one of the peaks of the firm's achievements. Typical quantities of loudspeaker units
leaving the factory at this time were 10,000 per
week, plus the same number of transformers,
the latter by now forming a quite substantial
part of the business, and staff numbers swelled
to 130 to cope with it.
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A4I
Stereophonic
Power Amplifier

RICHARD ALLAN TODAY . . .
A 20 watts per channel amplifier built to
exacting standards utilising silicon transistors
throughout and CLASS A output stages.
Constructed as one unit yet each channel is
separate entity except mains transformer primary.
Separate power supplies reduce cross-channel
coupling to aminimum.
Unconditionally stable and will operate with
electrostatic loudspeakers without malfunction,
as well as electrodynamic loudspeakers of low
sensitivity.
Outlets provided for interconnection with the
C41 Control Unit, and this combination results in
astandard of reproduction defined only by limitations of associated transducers.
Richard Allan Ltd.,
Bradford Road, Gomersal, Cleckheaton,
Yorkshire. Tel.: Cleckheaton 2442.
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ELM LOU DSPEA HER
SOME COMPARISONS WITH COMMERCIAL EQUIPMENT
BY BRIAN QUILTER
I T felt rather like asking a Hatton Garden
jeweller to value a ' diamond' ring found in
a Christmas cracker when the writer took
advantage of the hospitality of kind (and
wealthy!) friends in order that his low-cost
speaker/enclosure assembly (see Oct. issue)
could be compared with such famous names
as Quad, Lowther, Wharfedale and Sinclair.
The final verdict of the listeners who took part
in the tests was that the Elac enclosure was
very much more of a gem than the variety
normally found wrapped in red crêpe paper.
Something of the quality of the Elacs can be
assessed from the fact that the listening panel
spent more time finding fault with some of the
other speakers than with the little £2ellipticals
which ended up in the role of a reference
standard. ( We'll have to flog a couple to
N.P.L.!)
The comparisons were carried out in four
different rooms and with a variety of equipment, starting with a two-transistor personal
radio in which the ear- piece was replaced by an
Elac via a 60 : Itransformer and continuing
with (tape) Telefunken 200 ( mono), Uher 4400
stereo, ( motors) Goldring 68 and 88, Connoisseur B, Thorens TD 124, (arms) Goldring
G65, Decca AR1, S.M.E. 12 in., (cartridges)
Deram (two), B.S.R., Ortofon SPUGT and
SL15E, (amplifiers—all stereo) Armstrong 221,
Mullard 520, Quad valve and transistor amps
and preamps and others, (tuners) Jason JTV2
mono and stereo, Quad FM mono and stereo.
Switching on an A-Bbasis was used throughout the tests and aremotely controlled relay—
fitted with two sets of changeover contacts—
alternately switched the Elacs and the comparison speakers. In order to allow for the different
sensitivities, the speakers—two of each—were
connected in parallel and the Elacs joined to
one amplifier channel and the comparison
pair connected to the other. In this way the
balance control could be turned until the
same acoustic output was obtained from both
pairs. When the relay disconnected one pair
of speakers a dummy load was switched into
that channel; at the same time, the dummy
load in the other channel was cut out and the
other speaker pair switched in. All stereo
signals were fed as a mono signal ( L+R) to
both pairs of speakers. As the sensitivities of
the Elacs and the Lowthers were virtually
identical, it was possible to reproduce stereo
information in the usual way—the dummy
loads being replaced by the Lowthers and the
L and R channels going separately first to the
L and R Elacs and then, on switching, to the
L and R Lowthers. The positions of the
speakers were arranged to minimise the effects
of the room wherever this was possible.
Ideally, a second matched stereo amplifier
would have been the answer enabling balance
and tone controls to be adjusted to suit; but
this was not available.

The following table lists briefly the comments of the listening panel.
The Q 14s, neat and small, were not unpleasant; but the falling response below
150 Hz was not liked, listeners preferring the
more convincing bass of the Elacs.
It was easy to confuse the Elacs with the
Wharfedales when reproducing small scale
music. In larger works it became evident that
there was more output in the 40-60 Hz range
with the Wharfedales; but a rather large
increase in output in the 6-8 kHz region was
noticeable—described as ' toppy'.
The Titanium Cone Loudspeakers were
something of an enigma: when in a room
40 x18 ft and being driven fairly hard by 20 W
amplifiers, they performed with considerable
panache; removed to two different but normalsized living rooms and with average listening
levels, they gave a metallic sound when
compared with the Elacs—which the panel
called ' tinny'. Because of this the Elacs were
given the vote.
A thick, tubby sound came from the Acoustas
at first, but this was soon cured by moving the
cabinets out from their corner positions by a
further 12-15 in., and they then proceeded to
out-perform the Elacs. Clearly, a 196,000
Maxwell magnet does a good deal for a
speaker cone and the crisp treble attack made
the Elacs seem dull and pedestrian. A small
amount of treble lift was applied to the
Elacs and this helped considerably.
Listening with the Quad Electrostatics is

always a revelation and an education; it
would seem that they are the only loudspeakers that are disliked because of sounding
too much like the Festival Hall. The Elacs
performed amazingly well during the Quad
comparisons, but the open, natural reproduction of the electrostatics left no doubt in the
mind.
While no experienced listener would prefer
the £4 constructions to the Quads or to the
Lowthers, there is asmall matter of £50 or so
price difference (£ 100 in stereo). Quite apart
from this, top quality, wide-range loudspeakers do not normally appreciate inexpensive cartridges or turntables, while the Elacs
were quite kind to the antics of £3-£5 cartridges and to the rumblings of £ 12-£15
turntables with which they were designed to
operate. In addition, they are very efficient—
a 4+4 W stereo amplifier is more than adequate for all normal rooms though 2, 5, 8, 12,
28 and 45 watt amplifiers have been used.
(The tiny transistor radio had only a few
milliwatts output). The maximum safe driving
power to the Elacs is approximately 5W and
should not be exceeded—this means no full
volume antics with 50 W monsters.
Some extremely fine sound was heard from
the Elacs when driven from the latest Quad
transistor amplifier and using the Ortofon
SL15E cartridge, which suggests that those
contemplating buying equipment in this price
bracket and who cannot afford expensive
speakers straight away, would do well to build
two £4 assemblies and enjoy the rest of the
apparatus while awaiting more cash.
The shortcomings of the Elacs when used
with a top quality tuner/amplifier/cartridge
were the lack of sufficient output in the
30-60 Hz region—not regarded as too serious;
a somewhat ' thick' sound in the range 130160 Hz—giving the warm, round-toned sound
which was generally liked rather than disliked; and a falling response above 8kHz
which had to be augmented on occasions
(continued overleaf)

Elac 59RM/100 in low-cost enclosure
Comparative judgements on
Compared with

Solo and chamber
works

Large scale
orchestra

Preferred
I/speaker

Greater
than
Q 14

Smooth, round-toned.
(Bright but reedy sound
from Q 14)

Warm, mellow ( bass
freq. absent from
0 14)

Elac

Somewhat
greater
than
8RSDD

Often very similar and
sometimes almost
identical with 8RSDD

Rounder tone in 100200 Hz region, and
somewhat brighter
midfrequencies

No
preference

Much
greater
than
T.C.L.

Warmer sound; bass frequencies 30-60 Hz less
(tinny sound from
T.C.L.)

Mellow, warm roundtoned, extreme bass
much less; female
voice natural

Elac
(see text)

Same as
PM 6

Very deep bass absent
on organ; solo voices
with orchestra very
similar to PM 6

Lack of top noticed;
rather restricted
sound (crisp, open
sound from PM 6)

Lowther

Much
greater
than
Quad

On occasions very simllar to Quad; rounder
tone from bass

Mellow, warm roundtoned; noticeably
boxy and restricted
sound

Quad

Efficiency

Sinclair Q 14
Price x2approx.
Volume x0.4 approx.
Wharfedale Super 8RSDD
In mini tapered pipe
Price x4
Volume x1.5
Titanium Cone LS in mini
tuned cabinet
Price x10
Volume x1.5
Lowther PM 6 in Acousta
enclosure
Price x12
Volume x4
Quad Electrostatic
Price x15
Volume x4
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THE ELAC LOUDSPEAKER
with the aid of the treble control—the occasions
usually being associated with a well furnished
room.
Since the comparison trials ( using the
59RM/100s) a 59RM/109 has been obtained—
this is a 15 ohm unit with aplastic treated cone
surround. A-B tests with the / 100 show that
the / 109 has a little more output in the
7-14 kHz region and a much smoother
response around 700 Hz- 1.5 kHz. The enclosure is responsible for the 130-160 Hz
hump and in the prototype, a roll of felt
placed behind the speaker unit helped damp a
160 Hz standing wave. In order to make room
for the Courtelle wadding, the felt was relegated to the traditional and less effective
position—glued to the inside walls. One of the
cabinets was modified by first removing the
in. felt and two of the Courtelle squares, and
then by inserting five pieces of in. felt size
(Of x 10¡ in., interleaving them with the six
remaining Courtelle pieces to make a multilayer sandwich. Not only is the felt now more
effective but the Courtelle too, and this
treatment resulted in the cleaning up of the
100-200 Hz band without removing too much
of the much liked ' round' tone. The modified
enclosure when fitted with a 59RM/109 is an
exceptionally smooth performer and would be
the choice when used with better class equipment.
Those who have already obtained the
59RM/100 or its 15 ohm equivalent which is
given the reference number / 101, and wish they
had known about the / 109 are advised not to
lose any sleep on that account as the differences

only become noticeable on A-B switching.
ftc felt/Courtelle modification is also a
matter of taste, and those constructors who
have built the enclosure to the October specification need not be a hurry to make the change.
While most of the listening tests were with
monophonic sound, it was possible to assess
the Elacs on stereo with the Lowthers and also
(by juggling with the volume control) with the
Wharfedales.
Compared with the open
sound of the Lowthers, which gave the impression of sitting among the players, the stereo
definition of the Elacs was a little less certain.
Results with the Wharfedales were very
similar to those obtained during the mono
tests—i.e. no particular preference. It seems
likely that the cartridge will be the limiting
factor for a good stereophonic performance:
the poor channel separation in the 5-15 kHz
region, often a characteristic of cheap cartridges, tending to give a ' hazy' sound.
It should be remembered that to get the best
from a loud-speaker, whether it be cheap but
not nasty or fabulous but financially frustrating, some care is required with regard to
the positioning of both speaker(s) and listener(s)
—to say nothing of giving the speakers decent
signals to reproduce. The acoustics of the
room are not always helpful—particularly
with stereo. The writer's lounge is the last
word in ' lofi' as not only does the room ' ring'
at 800 Hz there is, in addition, a difference of
10 dB at 50 Hz between one speaker corner
and the other—for no obvious reason; and as
the bass controls on the amplifiers are not
separately adjustable, this cannot be compensated. (Concentric tone controls would
seem to be agood thing despite the protests of

some amplifier manufacturers.) From the
writer's favourite armchair, which has the
overwhelming advantage of being within
carpet slipper distance of the fire and arm's
length of'the bar', aseries of honks, hoots and
shrieks appear to issue from the speakers,
which disappear completely when the chair is
moved to anew position, acouple of feet away.
Likewise with the speakers. A change of a
few inches—as with the Lowthers—can make
a considerable difference as was confirmed
when the Wharfedales were turned around to
'fire' into the corners of the room from a
distance of three feet. The result of this
manœuvre was that the Wharfedales lost their
top (acoustically speaking!) and became more
round-toned which made them sound very
pleasant.
Probably, the modified cabinet
with the / 109 will normally benefit from
being placed close in to the corner (with the
back panel roughly 12 in. from the corner)
rather than the position advocated in the
October article using the 59RM/100s. Also, to
raise the speakers to a level just above that of
the furniture could be useful where it is found
that athick carpet and heavily upholstered threepiece suite are absorbing the higher frequencies.
Finally, to those readers who require a lowpriced loud-speaker but who doubt the possibility of building anything remotely approaching the category known as high fidelity for as
little as £8 the pair, it is hoped that the foregoing will make them think again. Indeed the
only difficulty seems to be the acquisition of
the drive units, so to reiterate Messrs. Elac do
exist, the units mentioned are available to
order, and reports to the contrary should be
discounted.

DANISH HIGH-FIDELITY EQUIPMENT
at its very best!
ARENA
STEREO HI-FI-

AUDIO PLAN I. F2I0 Amplifier
FZ li VHF Tuner SP25 Mk 11 mounted with cartridge and two HTI4 or
HTI7 pressure Speakers.
For further details and descriptive literature write to:

AUDIO PLAN 5.
1500H Tuner Amplifier A.M. F.M.
(available with or without pressure chamber speakers).

Four wave

band

SP25, 4 speed Turntable with cartridge and two HT7 pressure speakers.

MIGPIGATIV ACOUSTICS

184/8 Great Portland St., London, W. I
Scottish distributors:
Bryterlite Ltd., 41 Robertson Street, Glasgow C.2

726

Tele: MUSeum 2901/5
Tel: 04 I - CEN 2486

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 date.

MORE CLASS A EQUIPMENT

over the merits of
Class A operation still continues one of the
most respectable names in the radio industry
has announced a new range of equipment
employing this mode of operation despite its
extra cost due to the wasted power it inevitably
requires.
In their leaflet describing the new equipment
Hacker Radio state " Class A operation has
been chosen as this type of amplifier is unquestionably vastly superior to Class B or
Class AB circuits. The individual instruments
WHILE THE CONTROVERSY

LL NOVAGRAM

AM and FM radio and record
playing facilities in one compact console,
and supplied complete with a pair of
FEATURING

of the orchestra are heard with startling clarity
principally because intermodulation distortion
is almost negligible with Class A amplifiers".
Claims made for the amplifier in the specification include a distortion content of less than
0.06% at 10 W into 15 ohms with harmonic
distortion less than 0.125% over the range
70 Hz- 15 kHz at full power. Normally the
unit is supplied with an AM/FM stereo tuner,
although FM only versions are also available,
and the tuner sensitivity is claimed to be better
than 1itY for a 10 dB signal-to-noise ratio.
Inputs for magnetic pickups are fitted to the
amplifiers, and ceramic pickups are provided
with acorrected low impedance input.
Prices for the Hacker equipment start at
£147 (all versions include atable cabinet fitted
with the Garrard AP75 record player and
Goldring 800H pickup cartridge) and power
output is 10W into 15 ohm loudspeakers or
15 W (Class AB) into 4-8 ohm loudspeakers.
Manufacturer: Hacker Radio Ltd., Norreys
Drive, Cox Green, Maidenhead, Berkshire.

speakers and aPerspex lid for £82 19s. (including £ 15 16s. purchase tax) the LL Novagram
offers a 5W per channel transistor amplifier,
Garrard 2025 record player and Sonotone
9TA/HC cartridge as well as VHF and Medium
waveband radio reception. With aresponse of
40 Hz- 16 kHz (no limits quoted) and hum and
noise level of — 50 dB (no reference level stated)
the LL Novagram is finished in teak. Outputs
for tape recorders and facilities for external
inputs are provided.
Manufacturer: LL Electronic Sales Ltd.,
5Shakespeare Road, London N.3.

channel, and a magnetic cartridge. Further
details, including prices of these units, are
available from the manufacturer.
Manufacturer: Radon Industrial Electronics
Ltd., Brooklands Trading Estate, Orme Road,
Worthing, Sussex.

AMPHON
LOUDSPEAKERS

DESIGNED AS column loudspeakers, but presented in a conventional cabinet, the Amphon is a compact unit using a single drive
unit and suitable for all amplifiers stated to be
intended for loads of 4-15 ohms (the nominal
impedance is 8ohms). Available only by mail
order, the units are supplied with a comprehensive instruction leaflet informing the user
of the best way of setting up his speakers, and
describing the process of phasing etc. Purchasers can obtain the units on approval, and
all speakers are fully guaranteed. Price is
£14 19s. 6d. each including carriage.
Manufacturer: Amphon Products, 31 Woodlands Road, Birmingham 11.
NO COMPROMISE LOUDSPEAKER

to have a performance that surpasses
that of other loudspeakers in the same price
range the Audione 1is atwo-drive unit system
that crosses over at 250 Hz. System resonance
is stated to be 30 Hz and the useful frequency
range is claimed to be 25 Hz-25 kHz. With
dimensions of 38 x17 1
1x18 in. the Audione
has an internal capacity of approximately
4cu.ft, and the nominal impedance is 10 ohms.
Finished in mahogany or rosewood, the
recommended price is £93 9s.
Manufacturer: Audione Ltd., 30 Golders Green,
London N.W.11.
CLAIMED

LAFAYETTE PRODUCTS

MANUFACTURED by Japanese and American
companies, and marketed in the United States
by Lafayette Radio Electronics of New York,
a new range of equipment, including tuners,
tuner-amplifiers, a tape unit, test meters and

four loudspeaker systems is now available in
this country from Barnet Factors. Low-priced
item in the range is abeginner's stereo amplifier intended for ceramic pickups and radio
tuners etc. priced at £ 11 19s. 6d. while the most
ambitious is a £ 120 integrated tuner-amplifier
with FET front-end and IC IF stages in the FM
tuner and ' computer type circuitry for failsafe overload protection. Further details of the
Lafayette range of products together with
comprehensive price lists are available from
the distributors.
Distributors: Barnet Factors Ltd., 4Lisle Street,
London W.C.2.

POCKET MICROSCOPE
EXAMINING dirt or contamior records a zoom type pocket
microscope now available in this country
from Western Germany offers a variable
magnification of x40 — x60 and can be
obtained complete with a graticule enabling
the user to measure to 1/50th mm or 1mil
depending on the degree of magnification
adopted. Completely dust-proof, the microscope is supplied in acase for £310s, or for £5
with measuring graticule.
Distributor: Bellanger Bros. Ltd., 306 Holloway
Road, London N.7.

SUITABLE

FOR

nation on styli
HI FI CABINETS
intended for housing hi-fi equipment are announced by Dennis J. Cook. The
larger of the two will take most current highfidelity amplifiers and ancillary equipment and
retails at £51 I
9s. while the smaller cabinet,
also floor standing, will take a record player
and an amplifier. It costs £36 15s.
Manufacturer: Dennis J. Cook, 4 Wascana
Close, Anlahy Park Road South, Kingston-uponHull, Yorkshire.
TWO CABINETS

28

RADIO FROM RADON

and an integrated tuner-record
player are now available from Radon, designed
to complement the Jewel range of loudspeakers
announced recently. Both tuners are VHF/FM,
the difference between the Mark Iand Mark II
versions being that the latter is fitted with a
stereo decoder. Also announced is acompact
record player, the Arundel, which incorporates
an M60 record player by Garrard, an FM
stereo tuner amplifier rated at 10 W per
TWO TUNERS
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Slow
slow
quiet
quiet

Quite.
'Scotch' Low- Noise ' Dynarange' tapes
reduce background noise.
They also increase your dynamic range.
And improve your frequency response.
So you can reduce recording speeds
if you want.
In fact you can halve them. Without
losing quality.
So you save money, even though you pay
abit more.
Or you can exploit that increased
dynamic range and improved frequency
response.
And make the best recordings you've
ever heard in your life.

--

202 STANDARD PLAY
sizes: 5", 5.t" and 7"
203 LONG PLAY
sizes: 5", 5r,, 7" and 8+"

SÉ'titch

For Price List of the full ' Scotch' range with
technical details, write to: G. C. Wride,
Magnetic Products Division. 3M Company.
3M House, Wigmore Street,
P.O. Box 1.E.T., London, W.1.

DYNARANGE
3M, 'Scotch' and 'Dynarange' are trademarks of Minnesota Mining and Manufacturing Company.
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equipment reviews
MANUFACTURER'S SPECIFICATION.
Stereo tuner-amplifier employing 51 silicon transistors, two germanium transistors, 31 diodes and
three rectifiers.
TUNER. Wavebands: LW, 145-350 kHz; MW,
510-1620 kHz; SW1, 3.15-8.8 MHz; SW2, 8.622.5 MHz; VHF/FM, 87.5-108 MHz; FM includes
preselection of 5 stations. Tuner sensitivity:
FM, 1.5 0/ for 15 kHz deviation and 26 dB quieting;
AM, 6.5 MV ( MW), 8M V ( LW), 10 g ‘i (SW). Image
rejection: FM, 58-66 dB; AM, 60-74 dB ( MW),
54 dB ( LW), 12-26 dB (SW). Capture ratio: 2dB
for 1mV at aerial and 75 kHz deviation. FM detuning distortion: below 1% with detuning up to
80 kHz, at 1mV input and 75 kHz deviation. IF
bandwidth: FM, 200 kHz; AM, 5.5 kHz (narrow),
8kHz (wide); ratio detector 600 kHz. AM suppression: better than 60 dB at 1kHz, for 22.5 kHz
deviation and 30% AM modulation at 1mV input.
Pilot tone suppression: — 40 dB at 19 kHz,
—55 dB at 38 kHz. Multiplex channel separation: better than 40 dB at 2kHz. Aerials: FM,
240 ohm balanced; AM, external, or ferrite rod.
AMPLIFIER. Power output: 20 W per channel
with 4-ohm load (2x30 W music power). Distortion: less than 0.5% at full rated power in the
range 40 Hz-16 kHz. Power bandwidth: 20 Hz30 kHz ( DIN 45 500). Intermodulation: less than
0.5% at maximum output ( DIN 45 401). Frequency
response: 50 Hz-16 kHz ± 1dB; 20 Hz-20 kHz
I'll. dB. Signal-to-noise ratio: 80 dB for universal input, 60 dB for gram input ( both referred
to 20 W output). Inputs: magnetic PU, 3mV/47 K;
crystal PU, 200 mV; universal or tape, 200 mV/
470 K. Line output: 0.1-2 mV per kilohm of
associated tape recorder input impedance. Maximum input levels: magnetic PU, 50 mV; crystal
PU, tuners and tape, 3V. Output ( LS): 416 ohms, with full rated power available between
4 and 7 ohms. Damping factor: 14 for a 4-ohm
speaker (source impedance = 0.3 ohm). Tone
controls: bass, — 20 dB to + 15 dB at 20Hz,
crossover at approx. 350 Hz; treble, — 20 dB to
+15 dB at 20 kHz, crossover at approx. 2kHz.
Volume control: channel balance within 2dB
down to — 50 dB; press button selects loudness
contour. Low-pass filters: — 10 dB at 7kHz or
4kHz. Stereo balance control: + 2.6 to — 74 dB.
Channel separation: better than 46 dB in the
range 40 Hz-16 kHz, 55 dB at 1kHz.
GENERAL. Power supply: 110/130/220/240 V,
50-60 Hz; power consumption 30-100 W depending on signal level. Finish: case in matt walnut,
teak or rosewood, front escutcheon In brushed
aluminium. Dimensions: 23} x6 x12 in. (approx).
Price: £212 3s. 2d.
Manufacturer: Grundig
G.m.b.H., Karlsruhe, Postfach 129, Western
Germany. Distributor : Grundig (GB) Ltd., Newlands Park, Sydenham, London S.E.26.

(--%N first inspection, one cannot but be im-

pressed by the appearance of this tuneramplifier, if somewhat overawed by the complexity of its controls. Six knobs and twenty
push-buttons appear formidable, especially
when identification marks are printed in
German. However, after ashort period of use
one becomes aware of how well thought-out
the system of controls is, and their operation
is entirely satisfactory. There is no ON/OFF
switch as such; selecting the unit's function by
means of the appropriate push-button automatically switches it on, and there is one
button marked Aus which completely switches
off whatever function had been in use. (It can
be very satisfying to operate that button when
listening to an unwanted radio programme!)
With this arrangement the wear that can occur
on control tracks when switches are combined
with potentiometers is prevented, and to be
able to switch on and select the desired function
in one operation is convenient.
When examining a tuner-amplifier it seems
natural to try out its FM performance first,
and with the RTV 600 a very good initial

GRUNDIG RTV 600 STEREO TUNER-AMPLIFIER
impression is gi‘en by the clarity of the sound
produced and the noticeable quietness of background. Thus, when embarking on the measurements one's expectations are high, and it comes
as a disappointment to find that here and
there there are shortcomings in performance.
In fact this equipment seems to be a good
example of the philosophy that, given an
excellent source of signal, some inadequacies
in the rest of the reproducing chain can be
tolerated.
Tests were first made on the power amplifiers, and measurements were carried out with
both channels driven to full power to obtain
the maximum continuous output. The performance data table shows that the specification was comfortably met with a4-ohm resistive load. However, for English use it was
thought that 7ohms was a more typical load
impedance, so harmonic distortion content and
frequency response were measured under such
load conditions. The output impedance of
the amplifier is very low, approximately I ohm,
so the maximum power output is almost inversely proportional to load resistance and it was
thought worthwhile to illustrate the variation
of output power with load impedance graphically. This shows that the amplifier output is
approximately 10 watts when used with 15 ohm
speakers, but even so there is plenty of power
available for normal domestic use unless the
speakers employed are particularly inefficient.
The manufacturers make no mention in their
instructions of the use of electrostatic speakers.
Such speakers impose capacitive loads on
amplifiers, and the square-wave tests showed
up acertain amount of ringing under simulated
ELS load conditions. The amplitude of these
oscillations (shown in the square-wave performance illustrations) could be reduced slightly by
adding a resistance of 1-5 ohms in series with
the ELS load. Examination of the waveform
produced at 1kHz shows the ringing to be
inadequately damped and to have afrequency
of approximately 30 kHz, and it would seem
that some further instructions should be issued
before intending users of the RTV 600 make
use of electrostatic speakers. Square-wave
performance with purely resistive loads can be
seen to be of a high standard, showing the
inherent stability of the amplifier under these
difficult working conditions.
Input sensitivities are given in the table for
aload of 7ohms. Reducing the load resistance
to 4ohms brings the sensitivities of all inputs
closer to specification, but it was felt that the
overall sensitivity was a little low on the unit
tested. Even with efficient speakers the volume
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control had to be up at about seven for realistic
level when listening to most programmes. With
lower efficiency IB-type speakers the setting
was higher.
The magnetic PU input frequency response
is plotted with reference to the standard replay
characteristic, which it follows within + 11 dB.
Overload voltage for this input was 35 mV,
and this should be adequate for high recorded
velocities with most modern magnetic cartridges. The measured input impedance was
rather lower than the specified 47 K, but remained reasonably constant over the audio
frequency range.
There is only one pickup input DIN socket,
selection of ceramic or magnetic being made
by a slide switch at the back of the unit.
Stereo input connections are of the two-wireand-earth type, and it proved difficult to
eliminate hum loops when a pickup was used
fitted with two screened output cables. Success
was achieved, however, and the point is only
mentioned because prospective purchasers may
wish to sort out that little problem before
leaving the dealer's showroom.
In the specification the sensitivity of the
ceramic pickup input is given as 200 mV, and
the input impedance is not specified. As
measured, the sensitivity was 5.5 mV with an
overload voltage of 40 mV, and the input
impedance was very low. The frequency
response of this input was not flat, but was
similar to that required for magnetic input
equalisation. High quality ceramic pickups
are high impedance sources with internal series
capacitance, and anumber of methods can be
used to provide equalised output from such
devices. The intention here appears to be to
load the cartridge with a very low input impedance and compensate for the falling bass
response with the existing magnetic input
equalisation. The overall cartridge output is
then attenuated by its own internal impedance.
Thus aceramic cartridge giving 200 mV output
across a high impedance input will not overload this input circuit. However, cheap cartridges with a high output may need added
attenuation if they are not to overload
the input.
The relationship between total harmonic
distortion and power output is shown graphically. In the main, harmonic distortion is seen
to be commendably low; the increase at low
power is typical of Class-B output stages.
Whilst listening to a broadcast of the St.
Matthew Passion a power output meter was
connected to one channel, and it was saddening
to see that the power registered seldom rose
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Your leading City Audio
and HiFi Specialists

Musgeraft

63 High Street
Hounslow Middlesex
HOUnslow 4640

109 FLEET STREET.

OF STREATHAM

RECORD

HUNTER

LTD

27-29 York Rd., Waterloo, London, S.E.I
Tel: 01-928 8731 & 01-928 4179

THE WELL-KNOWN, WELL- STOCKED SHOP FOR

Appointed agents for B & W speakers

eNO EXTRA FOR CREDIT SOWN SERVICE DEPT.

QUAD, LEAK, ROGERS, KEF, GARRARD,
SHURE, GOLDRING and DUAL Equipment
on demonstration.

* TAPE RECORDERS
* HI-FI

Please note our ONLY ADDRESS
169-173, STREATHAM HIGH ROAD, LONDON, S.W.16
Phone — STR. 046610192. Open all day Sat.. Ip.m. Weds.

Also Londons' finest selection of classical records

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

Registered Office and Showrooms

137 HALE LANE, EDGWARE. 01-959 2988
Budget Hi Fi aspecial feature
e.g. Full Hi Fi Stereo 59 gns.

FOR ALL LEADING
AUDIO EQUIPMENT

Fl
h"'

Classical Records
by Mail Service

ham pstead

HIGH FIDELITY
9Ia Heath Street,
Hampstead, N.W.3.

H
1I
96-198
Tel: HAMpstead 6377

AVEN

mF
SOUTH EALING RD.

l

W.5
Tel.01-5600194
LONDON

G.11

81 Portland Road
South Norwood
▪

01-654 3200

ELECTRIC

Hi Fi and Public Address Equipment
Rogers and other leading makes

DESIGN

RADIO LTD
48-50 Surbiton Road,
Kingston upon Thames

KIN 5549

LONDON

The pick of the world's

HI-FI & TAPE AT REW's

NEW WEST END CENTRE
122

HOUSING •

SURBITON PARK

LONDON

Geoffrey Goodwin
High Fidelity Ltd.

LONDON, E.C.4

Tel: 01-353 5812

tel. 01-455 4618/9

FRANCIS

Dealer

Stern Radio Ltd.

OPEN UNTIL 7 p.m.

5

Your

LONDON AREA [continued]

LONDON AREA [continued]

LONDON AREA

Sales G SERVICE

Dealer

CHARING

CROSS ROAD,
Phone: 01 836 3365

W.I

TAPE RECORDER HI-II CENTRE
SHEEN LTD.
HI-Fl EQUIPMENT— TAPE RECORDERS
ACCESSORIES, SERVICE
3 & 4 STATION PARADE,

Head Office and Mail Order:266 -8Upper Tooting Road,

Open until 8 p.m. on Fridays

SHEEN LANE, SHEEN,

S.W.I 7.
01-672 8267 or BAL 9175

LONDON, 5.91.14.

PROSPECT 0985
Opposite Mortlake Station S.R.

LONDON

SOUTH EAST
TAPE & HI-FI CENTRE
See Use Compare MONO STEREO

Sands Hunter

THE AUDIO & SCIENTIFIC CENTRE
QUALITY AT ALL PRICE RANGES
Make your Audio purchase an investment. Sound
advice in all sound matters, realistically simulating
home listening conditions at Britain's unique Audio
Studio. Shop open 6 full days a week (Thursdays
until 7 p.m.).
ADVICE IS FREE, COME AND TALK TO US
(Two minutes from Tottenham Ct. Rd. Tube Station)

45,HAFIESTREET,WOOLWICH,S1.18

UNITED TECHNICAL SUPPLIES LIMITED

29 TOTTENHAM COURT ROAD, LONDON, W.I
Tel. 01-580 5015

01-854 1955

BEDFORDSHIRE
Established 1910

LONDON AREA

LUTON

H. L. SMITH

COVENTRY RADIO LTD.

8g CO iLTD.

See and hear the best and latest in Hi Fi
equipment at our Luton showrooms and
demonstration room.

ESTABLISHED 40 YEARS ( 1925)

Comprehensive stock of equipment
by all leading makers.
287-9 EDGWARE ROAD
LONDON W.2
Tel: 01-723

Send for information on your requirements

5891

CROYDON'S
TAPE RECORDER CENTRE

All leading makes in stock, Hi Fi equipment, cabinets, etc. Service agents for AKAI Tape Recorders

SPALDING ELECTRICAL LTD.,
352 354, Lower Addiscombe Road,
CROYDON.
ADDiscombe 1231 2040

730

189/191 Dunstable Road, Luton
Telephone: LUTON 28201

BEDS.

LUTON

D. P. HOBBS Ltd.
11, KING STREET
Tel: LUTON 20907
All leading makes of HI- Fl equipment stocked
Including Armstrong, Leak, Quad, Truvox,
Rogers, Ferrograph, Trio, etc. We specialise
in the repair of all makes of HI- Fl equipment.

hove one watt even with the volume up high.
addening because one realised that at this
:vel the amplifier was not working at its
west level of harmonic distortion. Subjecvely, it was quite easy to forget all about this
nd just enjoy the music! Users of low efficiacy speakers are at a slight advantage here,
nce with such speakers in use amplifiers need
rdeliver more power to produce an equivalent
und level.

A button marked CONTOUR brings aloudness
ontrol into circuit, which means that the lower
le volume control setting the more the bass
esponse rises; aslight lift is given to the treble
nd also. This refinement is intended to cornensate for the ear's lack of sensitivity to low
•equency tones at low sound levels. Purely
ersonally, Iwould rather see an extra steeput filter position provided, but Idaresay there
re some who would not agree. A frequency
esponse characteristic with the loudness conall in circuit and the volume set half-way at
ve was plotted and this shows the degree o
ft at the spectrum ends. In operation it seems
ntirely satisfactory, the balance changing
ppropriately as the volume level is reduced.
Ln overall lift in level of 2dB at 1kHz occurs
/hen the loudness control is brought into
peration, but this is not shown in the response
haracteristic.
Frequency response characteristics were also
lotted for the two steep-cut low-pass filters,
nd steep they certainly are. What apity that
ne or two more, say at 7 and 10 kHz could
ot be provided. Steep-cut filters at these
-equencies can be very useful even with some
cry high fidelity programme material.
Two pins of the DIN socket used for the
niversal input also provide an output signal
or atape recorder. This output is taken at a
der circuit stage than tone and filter controls,
:ut before the volume control. Some tape
ecordists do not like this practice, preferring
a take a recording ' warts and all' and use
one control on replay. However, one must
'ear the other functions of this tuner-amplifier
amind, as some recordings made from shortrave broadcasts for reproduction via amachine
rithout any refined filters in the replay circuit
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With some slight adjustment to the tone
anti ois it was possible to make the amplifier
reet its frequency response specification.
.ccording to the latter, the tone controls depart
•om the usual British practice of making
kHz the centre frequency. For the bass
antrol the centre frequency is 350 Hz and
yr. the treble control the centre frequency is
kHz, as stated in the specification. The tone
antrol response characteristics were plotted
othe usual way, however, with reference to
le output at 1kHz, and it must be said that
was difficult to see where the centre freuencies were supposed to be! The main
•ouble appears to be that the response is not
tat' when it should be. These curves were
lotted with signal applied to the tape or uniersal input, and the extra ' warmth' in sound
uality implied by the rising bass type of
haracteristic was audible enough to be cornrented upon by some listeners. Of course, it
,
as possible to obtain a satisfactory balance
fsound from all inputs by means of the tone
ontrols, but their degree of control appears to
e limited by the ' lifting- bass falling-treble'
ias of the nominally flat position.

RTV 600 MAGNETIC PU. INPUT RESPONSE ( REFERRED TO STANDARD REPLAY CHARACTERISTIC)
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will definitely benefit from the effects of the
tone controls and filter.
The other section of the RTV 600 of special
interest to the hi-fi enthusiast is the FM tuner
and its associated stereo decoder. This is an
excellent instrument, bristling with up-to-date
techniques and devices. Field-effect transistors
appear in the RF amplifier/mixer/local-oscillator section, and avariable capacitance diode
is used for electrical tuning. This means that
the FM tuning is carried out by means of a
potentiometer rather than acapacitor gang or
variable inductance arrangement. Automatic
frequency control is also neatly included in the
circuitry, together with push-button selection
of the more used stations if so desired.
In common with a number of other continental designs, the aerial input circuit is
'balanced', and some modification is needed
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RTV 600. VARIATION OF MAXIMUM UNDISTORTED
POWER OUTPUT WITH LOAD IMPEDANCE
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CHESHIRE

BERKSHIRE
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Tel: Windsor 64106

For the finest selection of
Hi Fi and tape equipment
plus apersonal service.

(

THE MIDLANDS HI-FI SPECIALISTS

t1111(0,1 ilfLEMONTIWS)
OF

CREWE

Dealer
DERBYSHIRE

FOR ALL YOUR REQUIREMENTS

89 90 High Street, Eton
WINDSOR

Your

LTD.

Head Office: 14 Hightown : Crewe. Tel. 3327

Hi Fi CENTRE: 28 HIGHTOWN, CREWE
Techn1cal Division: 19 Ludford St., Crewe.

BUCKLAND'S OF DERBY
90 ft. Frontage-3 Floors of Sound
Recording Studios
Manufacturers' Hi -Fi Recitals on Friday
Evenings

41/49 London Road, Derby.
Tel. 48425/6/7
DEVONSHIRE

VIDEO AND HI-FI STUDIO
Ridgers of Berkshire
All HiFi and unit
audio requirements

P. A. Ridgers, 42 Broadway, Bracknell, Berks. Tel: 51195

Hire or Buy
* Cameras
* Monitors
* Video Tape Recorders
* Ampex
* Ikegami
* G.E.C.
* Loewe Opta
FULL SERVICE OFFERED

I Listen

to

the Best

* Bryan
* Truvox
* Leak
* Goodmans
* Goldring
* Thorens
* Eagle
ETC.

Holiday Bros. (A.V.) Ltd.

HI-FI IN PLYMOUTH

ALBERT E. FORD LTD.
84 CORNWALL ST.

Tel: 63319

Offer more than aselection —A SERVICE

6lbstSoIZ.Hretath

BUCKINGHAMSHIRE

111(;11 1%lCONIBE. BUCKS.

HUGHES

Photographic and
Specialists

7 HIGH STREET

Tel: 30138 9

.5 peciolhme j,,
RANG & OLCFSEN, FERROGRAPH. FISHER,
TANDBERG, REVOX, ROGERS, QUAD, LEAK,
SONY ( including Sony Video Tape Recorders)
Photographic Equipment accepted in Part Exchange
for Hi-Fi

M. W. KEEN LTD.
Tape Recorders
Hi-Fi Equipment
All leading makes

47 WASHWAY ROAD, SALE, CHESHIRE
(Tel.: 061-973 5577) ( opposite Sale Locarno)
Stockists for all good Hi -Fi 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&

phone
25691

PAUL'S ROW
HIGH WYCOMBE

HI-FI STEREO

LLOYD & WYLIE
42 BRIDGE ST., CHESTER

Tel: 26704

THE SOUTH WEST

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

GRAHAM NEWBERY
AX M INSTER
We stock leading makes of Hi -Fi
equipment, - including Leak, Arena,
Dynatron etc.
Service by our own engineers,
Home Demonstrations.
Telephone: AXMINSTER 3163

CAMBRIDGESHIRE

PR CT R RADIO

FOR ALL YOUR HI-FI
REQUIREMENTS

L'iàfikJed'ffe,1111111
1 & 2 PEAS HILL
CAMBRIDGE

Tel: 54237

Also at
CHELTENHAM & SOUTHAMPTON
CHESHIRE

go

seandinarian

hi-fi . . . .

Bang 8 Olufsen, Tandberg, Arena, Dynatron, Radford,
Sony, Philips, Quad, Leak, Fisher, Sanyo, Pioneer, Altai,
Sansui, Wharfedale, Armstrong, Rogers, Ferrograph,
Dual, Trio, Bryan, Normende, Eddystone, Goodmans,
Braun, etc.

the hi-fi and tape recorder lounge
EXPERT STAFF - ADVICE SERVICE - PART EXCHANGE
HOME OEMS - AFTER- SALES SERVICE - COMPARATOR OEMS

GREEN LANE, WILMSLOW, CHESHIRE, SK9.1LR
ring It iltnalonr 24766 and oak for 11r. Bird
Unscd 55rd, escept by appointment

24 FOSS ST. DARTMOUTH

EXCLUSIVELY AUDIO, ALL MAKES SUPPLIED
600 Car Park directly above. Sat's open till 6
24 St

Michael's Sq.Precinct,Chester

Tel. 21568

TEL. 2432

• 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.
carried out in our own workshops.
Grundig service station.
• Personal attention by Mr. C. S. Proctor.

• All service
• Appointed

DUAL-LEAK-GRUNDIG-TELEFUNKEN

DENBIGHSHIRE

WREXHAM
NORTH WALES HI-FI SPECIALISTS
Stockists: Bang & Olufsen, Bryan,
Pioneer, Quad, Leak, Akai,
Ferrograph, Revox, Tand berg,
Goodmans, Lowther, Thorens,
Garrard, Lenco. Etc.
HI Fl CENTRE & CAMERA SHOP
CENTRAL ARCADE, HOPE ST.,
WREXHAM. Tel: 4827

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"

to connect the more usual British coaxial plug.
It may not be easy to get hold of the flat pin
plugs required for aerial connection, so be
sure your dealer supplies them. It seems a
pity that the ' export' model could not be
fitted with coax aerial sockets and a70-80 ohm
matching impedance . . . and English front
panel engravings for that matter.
AFC can be switched on or off with afront
panel control, and this is just as well because
it is so effective that it is impossible to tune in
some Continental and regional programmes
positioned close in frequency to alocal stronger
station, as the tuner locks so firmly to the
stronger station. If a signal is slightly mistuned with the AFC off, switching it on pulls
the station back into tune again. With an
input aerial signal of 10 µV, the AFC hold
range was approximately 700 kHz.
The sensitivity is so good that a makeshift
aerial will ensure good mono performance
even in an area of indifferent signal strength,
but of course a good external VHF aerial is
needed to get the best out of the unit, especially
when listening to stereo broadcasts. Then the
RTV 600 behaves excellently, with quiet background and that impression of ' firmness' in
sound quality which tells one that the signal
source is of dependable quality. It was not
possible to plot the sensitivity characteristic
with the specified 15 kHz deviation, 24 kHz
being the nearest available, but the characteristic shows that all was well, with limiting
occurring at 10 µV. The specified signal-tonoise ratio of 26 dB was produced with a
1.5 µV signal, and the S/N ratio progressively
improved with signal strength until afigure of
rather better than 40 dB was obtained at
10 µV input.
The BBC's test tones were used to check the
performance of the stele° decoder. Overall
channel separation was measured at 28 dB
(worst condition) and this included, of course,
any crosstalk present in the signals themselves.
There was a slight increase in background
noise on stereo signals, though one had to
listen carefully to notice it. Programmes are
easily tuned in by means of the tuning meter
and balance lamps. The pre-set channel selection adds push-button convenience in a pushbutton age, and the controls for pre-setting
the channels are broad in their tuning operation.
The RTV 600 incorporates medium-, longand two short-wave bands as well as the
VHF/FM tuner. Bandspread is fitted for the
short-wave ranges. On changing from FM to
AM, the single tuning control is mechanically
coupled to the AM tuning gang, leaving the
FM control in situ. Detailed measurements
were not carried out on the AM tuner since it
is unlikely to be used for hi-fi purposes, but
sensitivity and image channel rejection ratio
were measured at points on each wave-band
and appeared comfortably within specification.
Reception was rather noisy using the internal
ferrite rod aerial, but was very satisfactory
using an external aerial. A properly rigged
short-wave aerial was not available to test the
short-waves thoroughly, but a casual shortwave listener can be kept fully occupied for
hours trying to identify the stations picked up
by atwo-foot length of wire!
This is a very expensive piece of apparatus
and no doubt the technically minded will have
already made up their minds whether or not

GRUNDIG RTV 600 SQUARE- WAVE PERFORMANCE
(Level 3dB below power

0

/P)

1kHz into 7L1 load

10 kHz into 7LI load

1kHz into simulated ELS

10kHz into simulated ELS

Stability on ELS load was improved by the insertion of a series 1k ohm resistor

RTV 600. TOTAL HARMONIC DISTORTION RELATED
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it is worth it's price. The ' tuner' section of
this tuner-amplifier is undoubtedly its strong
point, and to the hi-fi man the FM section will
be more important than the AM. Performance
on discs was to my ears rather less satisfactory,
in that after long listening periods one felt the
urge to get back to the trusted and tried
Quad 22 with its varislope 7 and 10 kHz
filters. Radio listening did not give this feeling
at all, and some live stereo broadcasts were a
real delight.
Ithink it only fait to comment that, if it is
purely high quality sound from FM broadcasts, discs and tape that one is after, for MOO
one can achieve better results with other equipment—albeit of arather bulky, non-integrated
type. On the other hand there are, Iam sure,
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many people who for reasons of domestic
convenience want all the 'electronics' housed in
asingle unit, want to listen to overseas broadcasts as well as home stations, and want to
play their records with hi-fi quality but are
prepared to forgo one or two record playing
refinements. For them the RTV 600 is worth
considering. Operationally it is very convenient
and has been thoughtfully designed with the
user in mind. It is fool-proof in that accidental
overloads merely trip the thermal circuit
breaker and the equipment is immediately
operational again when the output shortcircuit is removed (fuses in the output stages
give asecond line of defence).
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Dealer

roar

Dealer

Your

GLOUCESTERSHIRE

ESSEX

ILFORD AUDIO CENTRE
You are cordially invited to visit our demonstration
showroom-where you can sit, listen and compare
equipment at leisure without any obligation.
Evening showroom demonstrations arranged.
Credit facilities-after sales service

335 Green Lane, Seven Kings,
Ilford.
Tel: 01-599 1826. No parking restrictions.

@MI2C1..J.1/0'0t5CDM
OF BRISTOL

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

Dealer

HERTFORDSHIRE

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

CROISETTE

RADIO

LARGE SELECTION OF EQUIPMENT AND
CABINETS ALWAYS ON SHOW AT

The Hi -Fi Room

11111,'

Free delivery anywhere in Essex
212 LONDON ROAD,
HADLEIGH, ESSEX

FOR ALL YOUR HI-FI
REQUIREMENTS

Southend
557490

Ferm717derv7 » DID
87 WINCHCOMBE STREET
CHELTENHAM
Tel: 53228

Also at
CAMBRIDGE & SOUTHAMPTON

KENT

GRAVESEND HI-FI CENTRE
BENNETT

&

BROWN

608 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,
GRD,
Record
Housing,
Goldring,
Thorens, KEF, Goodmans, Hacker, Grundig, etc.

HAMPSHIRE

For all your Hi -Fi Requirements
consult

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

ROMFORD
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
(Lo m :ht..) co. LTD.
FISHER, B & 0, ROGERS, LEAK,
ARMSTRONG, RICHARD ALLAN,
MEDLEY, LUXOR, ENGLISH AUDIO.
12, Smart's Lane, Loughton,
TEL: 01-508 2715

Essex

ESSEX
STUART and PAUL invite you to see their stock at

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

SEVEN KINGS 8277

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

BEXLEYHEATH * NORTH KENT

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

BROADWAY RADIO, 228

High Fidelity
Specialists

BROADWAY

Bexleyheath 4186

Excellent Service

KENT

Armstrong, Leak, Quad, Fisher,
Rogers, Ampex, Tandberg,
Revox, etc.

ime,itron metiostice Cib

GOULDEN AND CURRY LTD.
59-61 High Street, Tunbridge Wells
Telephone: 3015112

Hamilton ElectronicsiSouthampton)Ltd
35 London Road. Southampton Phone 28622 3Lines

—KENT & S.E. LONDON—

FORRESTER'S

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

B&O-S0 NY-ROGERS-ARENA-etc.

HERMLYN Hi Fi
64 HIGH STREET
ORPINGTON
Tel: MM33101

Ltd.

230 HIGH STREET
ELTHAM S.E.9
Tel: 01-850 9548

TAPE RECORDERS— RECORDS

GLAMORGANSHIRE
WALES

Leading Hi-Fi Specialists

Est. 1930

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

*

Demonstration rooms available *

148-154 NORTH ROAD

Telephone 28473

FOR ALL YOUR HI-FI
REQUIREMENTS

feregguoogey AUDIO
12 BARGATE STREET
SOUTHAMPTON Tel: 28547
Also at
CAMBRIDGE & CHELTENHAM
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South East London and Kent

V., J MONK LTD

•

140-141 Plumstead Rd., London, S.E.18
WOO 2369

HiFi specialists since 1946

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

Power output ( at 1kHz, both channels operating continuous sinewave)
4ohm load
23 W
19W
7ohm load
15 ohm load ..
9W
Power bandwidth ( half power output for constant input) ..
15 Hz-20 kHz ( 7ohm load)
Power handling capacity
15 ohm load
4 ohm load
7ohm load
40Hz
19 W
17.5 W
9W
9W
23 W
19 W
1kHz
10 kHz
22 W
17.5 W
9.5 W
Input sensitivity (for full power output at 1kHz into 7ohms)
.. 4.5 mV
Magnetic pickup
.. See text
Ceramic pickup ..
.. 250 mV
Tape and universal ..
Signal-to-noise ratio ( referred to full power output)
Magnetic and ceramic pickups
..
..
60 dB
Tape and universal
..
Crosstalk ..
Never worse than — 4
78
5111
Harmonic distortion
At 18 watts, 1kHz, 7n load
..
..
0.3%
(See harmonic distortion/power output characteristic)

nURING

my visit to the Hanover Trade
Fair last year, I was introduced to the
sew Elac range of stereo magnetic pickup
:artridges, and obtained samples of the 244,
f44, and 444 models. These three cartridges
tppear to be basically identical, having the
.ame nominal coil inductance and resistance,
tnd physically the appearance of the cases
apart from the colour) is identical, the difference between the pickups being, apparently,
he stylus-cum-armature assembly; some selecion for electrical balance, inductance, etc.,
nay be made for the higher priced models.
Che cartridges are moving magnet 45°/45°
;ystems, in which the pickup coils of each
:hannel are electrically isolated. The cartridge
s contained in an effective Mumetal shield
emented to a moulded base with two fixing
soles on finch centres. The nominal vertical
racking angle is 15°, and the mounting is fitted
with areversible wedge which allows optimum
iertical tracking angle also to be obtained
when the cartridge is fitted to arecord changer,
he angle then being precisely 15° when astack
sf four records is placed on the turntable.
The range consists basically of three cartidges, the 244-17 intended for record changers
sfitted with a17 micron (0.0007 in.) stylus and
sas a recommended playing weight of 1-5—
;grm. An alternative stylus, STS 244C, also
itted with a 17-micron point, is intended for
sIder type pickup arms with a recommended
slaying weight of 2.5-5 grm, but this assembly
vas not tested. The STS 344 is available with
either an elliptical or a 17 micron point, the
.
ecommended playing weight is 1-2 grm, while
he STS 444 is available with either a12 micron
0-0005 in.) or an elliptical point. The elliptical
)(tints are specified as 6/20 microns (0.0002/
).0008 in.). Whilst Iapplaud the minor radius
)f 6 microns, I must take issue with the 20
nicron major tip radius. As is well known, the
ninimum groove width for maximum vertical
nodulation on a stereo record is 0.001 in.,
herefore the maximum effective tip radius
scross the groove is 0.0007 in. Applying
sormal manufacturing tolerances to anominal
).0008 in. will allow amaximum limit tip radius
:o approach 0.0009 in., which will result in the
;tylus riding upon the interface of the groove
wall and the top of the record. But, to be fair
:o Messrs. Elac, Iwas provided with a total
pf four elliptical points for test (two for the
344 and two for the 444) and the major radius
;at in all cases at 18 microns (within confidence

The RTV 600 is very well made with high
quality components, as evidenced by die-cast
potentiometer cases and flywheel tuning. Its
performance on FM stereo and mono broadcasts is excellent. It is apity that it is not more
tolerant of capacitive loads, and that the tone
controls behave so untidily. If ELS speakers
are not to be used the former may not matter
very much, and careful listening tests before
purchase should tell a prospective buyer
whether or not his ears can accept the somewhat rich flavoured balance—assuming that
this is general and not an unrepresentative
response error. But one cannot help feeling
that at £200 these provisos should not have
to be made.
George Goodall

ELAC STS SERIES STEREO
CARTRIDGES

MANUFACTURER'S SPECIFICATION.
High quality moving magnet cartridges. For performance details see table within text. Prices:
from £7 17s. 6d. (STS 244-17) to £22 (STS 444E).
Manufacturer: Electroacustics Gmbh, Kiel, Western Germany. Distributor: Unilet Products
Ltd., Compton House, New Malden, Surrey.

limits of + 1micron). The polish on all the
points is excellent.
A total of five cartridges were tested, and the
inductance and resistance of all the units were
substantially identical (within commercial
limits). The table gives the specification of the
various cartridges, and it will be seen that the
major differences are playing weight, frequency
response, and crosstalk—these variations in
performance being partly determined by stylus
dimensions and partly by the mechanical constants of the armature and its support. The
assemblies are hermetically sealed, in fact the
manufacturing method appears to be to mould
the complete assembly in athermoplastic resin
and then to slip it into the Mumetal outer
shield. The manufacturer claims that the cartridges are proof against tropical conditions,
and just for the hell of it Iwent one better and
immersed the cartridge in boiling water (the
cartridge only and not to the stylus assembly)
and left it to cool overnight! On are-test the
following day the inductance, resistance, and
insulation resistance between the sections were
unchanged!
The stylus assembly consists of a moulding
carrying the familiar square-shaped non-magnetic (brass) tubing which holds the armature
assembly. The moulding is shaped to provide
finger grips and also as a location. Replacement is easy and appeats to be foolproof, and
no measurable change in performance was
noticed after the stylus assembly had been
removed and replaced anumber of times. The
colour of the moulding identifies the type of
stylus and cartridge.
Listening tests were carried out using an
SME 3009 arm, Sony turntable type 77S 300,
Sansui AU555 stereo amplifier, and a pair of
735

wide range speakers using 15 in. monitor bass
units and ribbon tweeters. Listening conditions
were those of an average furnished room
22 x18 x11 ft. In common with most sound
reproducing equipment, the Elac cartridges
have their own brand noise. (With practice,
it is not at all difficult to listen to anew loudspeaker or pickup and with a fair degree of
certainty name the manufacturer.) Although
the Elac cartridges cover a price range from
£7 17s. 6d. to £22 (including tax) they all have
(to me) the characteristic Elac sound, which
tends to be ' brilliant' and ' forward', more
towards the ` Decca' sound rather than the
'Shure'. Reproduction is very clean on all
the cartridges, and one's first impression is
that the sound is somewhat thin and possibly
lacking in bass, due perhaps to the excellent
high frequency register. Increasing the bass
boost by about 2-3 dB resulted in excellently
balanced ' forward' reproduction.
The cartridges were given a pre-test on the
EMI TFF 591 high modulation record to
determine the optimum playing weight. This
record is modulated with a sweep frequency
80-8000 Hz with amaximum level of + 221 dB
reference 1cm/sec; this is equal to maximum
modulation levels on music records, and is
intended as an industry standard. As will be
seen from the table these required playing
weights slightly in excess of those recommended by the manufacturer, but after setting
the cartridges to these values, it was not possible
to fault any of them on playing our repertoire
of ' difficult' records. Brass and percussion are
extremely well reproduced, as is the harpsichord; soprano voice and violins tend to be a
little edgy, and in some cases slight treble cut gave
optimum aural results whilst with the slight
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HI-FI AUDIO SPECIALISTS

SOUTHPORT'S LEADING
STEREO MUSIC CENTRE

Equipment selected from the world's finest in stock.
VISIT OUR STUDIO. Home demonstrations
arranged. Credit Sale- Cash Settlement- Personal
Loan Scheme, ( interest, tax deductible)- enables you
to consider that " better" unit.

Leading Agent for: Bang and Olufsen.
Leak, etc. Personal Service, Demonstration Room.

Garth Harrison
84 Station Road
AINSDALE

THANET AUDIO CENTRE
78 High Street,
Broadstairs,
Kent.

Tel.: Thanet 61587

TU N BRIDGE WELLS

the sound studio limited

109 camden road,
tunbridge wells, kent

ee
e

Hi Fi Stereo Specialists for Tunbridge Wells and
surrounding areas.

We are open till 8.00 p.m. on Wednesdays and Fridays
and till 7.00 p.m. on Saturdays.
We are closed all day on Mondays.

Tel : Southport 79276

GODLEYS
SHUDEHILL, MANCHESTER 4
Telephone: BLAckfriars 9432
Agents for Ampex, Akai, Ferrograph,Tand berg, Brenell,
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, Revox, Lowther, 13 á 0, Shure,
Thorens, Ferrograph, STC, Garrard,
Truvox,
Celestion,
Wharfedale,
EMI,
Goodmans, Ampex, Grampian, Pioneer, etc.

349, High St.,
CHATHAM

DEMONSTRATION
I
I

ROOMS

ITel:
IMedway 42688

HARKER & HOWARTH
(Music) Ltd. of BOLTON

STOCKPORT
58/62 LOWER HILLGATE

STO 4872

For all leading makes of
HiFi Equipment

COMPREHENSIVE STOCKS OF
RADIO, TAPE AND DISC EQUIPMENT

Goodwin St., Folds Rd., Bolton

Advisory Service and Satisfaction assured

also 7 The

FULL AFTER SALES SERVICE
EVENING DEMONSTRATIONS ARRANGED

OF WHITECHAPEL

ROYal 9898

Tel. Blackpool 28756

BENFELL
OF

BOLTON

SPECIALISTS

Beaver Radio

BLACKPOOL

Arcade.

Tel: 26623/4

—

LIVERPOOL'S LEADING

HiFi

MINCING LANE / DARVVEN STREET

7 MILES FROM MS— CLOSED THURS

AUDIO CENTRE

BLACKPOOL

F. BENFELL LIMITED
17 Cheapside (Off Abingdon Street)

DICCONSON ST

WIGAN 44442

MOST LEADING MAKES

BLACKBURN TEL: 59595

LANCASHIRE

H.PLUNIEPSON

Special Agents for:- Richard Allan, 8 & W, Ferrograph,
Tandberg, Reyox, Radford, Dynatron, Hacker, Armstrong. Large stock of cabinets.
Comparator Dems - closed Tuesday - Car Park at rear.

WOODS & PORTER Ltd
Tel:
Dartford 20002

WIGAN
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

THE STEREO CENTRE

Decca,

SME,

23 West Hill,
DARTFORD

LLOYD PATON & CO. LTD
RALLI BUILDINGS, STANLEY STREET,
Off BRID GE STREET, MANCHESTER M3 5HF
Tele. 061-834 0563 4510
Evenings
061-748 9506 Manchester area.
after 7.30 pm
061-247 2584 Cheshire area.
26 63508
Bolton area.
0774-6 2623 Preston area.

Specialists in
High Fidelity Sound

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

061-764 1242

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 26791 or 23105

WAYFARERS RADIO
SOUTHPORT

Bang & Olufsen, Ferrograph,
mosaionas

Hacker, Radford, Sony, etc.

203 St. George's Road
Phone 23093

BOLTON

MANCHESTER
STEREO EQUIPMENTand RECORDS
Tape Recorders

LANCASHIRE HI-FI
The

Specialists

248 WILMSLOW ROAD

MANCHESTER 14
736

tel. 4070
BURTON ARCADE

LORD ST.

Warrington
Electric

AUDIO UNITS
AND 111FI
EQUIPMENT
WITH
COMPARATOR
DEMONSTRATIONS

ESTABLISHED 1919

LEAK • WHARF DALE • RADFORD
QUAD • GOODMANS • B & 0, ETC

57/59, BRIDGE ST, WARRINGTON 30444

bass boost aforementioned organ pedal notes
are full and clean. It was possible to perform
A-B switching between elliptical and spherical
tips (Ihad previously adjusted the output of
the two cartridges to be identical within 1dB
using the two styli systems) and there is no
doubt in my mind of the audible reduction in
tracing distortion using an elliptical point. In
addition to the reduction in tracing distortion,
the overall response seemed rather less strident
than with the spherical point.
The static compliance claim was met. The
performance tests consisted of frequency response, channel separation, distortion, mechanical impedance, vertical tracking angle, and
trackability. For frequency response, the CBS
STR 100, bands 1
A and 2B are used in conjunction with a Brae! & Kjaer level recorder.
The bands of this particular record are constant
amplitude at frequencies below 500 Hz and
constant velocity above it. This record is preferred to discs cut to the RIAA specification,
because no equalisation for recording characteristics, with its attendant troubles due to
hum, noise, etc., is encountered. It is not the
easiest of exercises to measure crosstalk at
50 Hz at pickup output levels in the 10 ILV
region after having applied abass pre-emphasis
of some 16-18 dB to the measuring amplifier!
The frequency response and crosstalk for the
cartridges are shown in the relevant diagrams,
where the response characteristic of the disc
has been corrected for.
Whilst checking the frequency response
and channel separation, it should be noted that
care must be taken that the vertical motional
axis of the armature system is truly square with
the record surface. A variation of ± 5° in the
lateral angle of the cartridge can result in a
difference of 10 dB in channel separation and
with the majority of modern arms which have
replaceable head shells, the possible variation
in angle is considerably greater than 5°. It is
not too difficult to adjust the vertical angle of
the cartridge for maximum channel separation
(minimum crosstalk) on either one or other
channel, and at optimum adjustment channel
separation in excess of 30 dB can easily be
obtained, but this is at the expense of channel
separation on the other channel. (Ihave made
it arule to adjust for equal channel separation
at 1kHz.) I sometimes wonder on seeing
reports of stereo cartridges with a difference
of several dB in channel separation over the
mid-frequencies whether this is due to something inherent in the cartridge under test or
to the fact that the cartridge is not sitting
squarely to the record, and as apoint of interest
the variation of crosstalk with cartridge angle
is also shown.
Tests were made to determine the variation
of channel separation with playing weight and
with side thrust. Varying the side thrust from
zero to 4 grm at a playing weight of 1.7 grm,
resulted in a variation in channel separation
at 1kHz of less than 14 dB. Likewise, varying
the playing weight by -1- 4 grm about the
optimum figure resulted in a channel separation variation of less than 1dB. Frequency
response and channel separation and trackability were measured at 14°C and 24°C in
addition to the standard tests made at 19°/20°C.
The variation with temperature is gratifying
low; referred to 20°C, the high temperature
(24°C) resulted in an increase in sensitivity of
+2 dB at 16 kHz on the right-hand channel

Technical Data

STS 444-12

STS 444-E

STS 344-17

STS 344-E

STS 244-17

Cartridge identification
Diamond stylus
Stylus grip
Stylus tip radius

Chrome
D 444-12
Black
12 on0.05 mil
10 Hz-24 kHz
0.75-1.5 grm
1.0 grm
5mV

Chrome
D 444-E
Black
6/20 mm0-02-0.08 mil
10 Hz-24 kHz
0.75-1.5 grm
1.0 grm
5mV

White
D 344-17
White
17 on0.07 mil
20 Hz-22 kHz
1-2 grm
1.5 grm
5mV

White
D 344-E
White
6/20 µM0.024.08 mil
20 Hz-22 kHz
1-2 grm
1.5 grm
5mV

Black
D 244-17
Light grey
17 pm0.07 mil
20 Hz-20 kHz
1.5-3 grm
2grm
7.5 mV

3.2 mV
1.5 dB

3.0 mV
1.5 dB

3.0 mV
1.5 dB

3.4 mV
1.5 dB

5.2 mV
2dB

26 dB
17 dB
320 mH
47 K

26 dB
17 dB
320 mH
47 K

24 dB

24 dB

22 dB

320 mH
47 K

320 mH
47 K

320 mH
47 K

0.75 grm

0.75 grm

1grm

1grm

1.5 grm

2.6 grm
33x
10-* cm/dyn
15°

1.8 grm
33 x
10-4 cm/dyn
15°

2.5 grm
25 x
10-. cm/dyn
15°

2.3 grm
25 x
10-' cm/dyn
15°

3.5 grm
18 x
10-' cm/dyn
15°

Frequency range
Stylus force
Test playing weight
Sensitivity per channel at
1kHz and 5cm/sec
Test result
Channel balance at 1kHz
within
Crosstalk
at 1kHz
at 10 kHz
Inductance per channel
Recommended load
impedance
Trackability at 100 Hz and
60 1.‘m recorded amplitude
T.T.F. 591 Playing weight
Static compliance
Vertical tracking angle
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MIDDLESEX

Websters
'CENTRES OF SOUND'
*STOCKISTS CF AU. LEADING HI • Fl EQUIPMENT
*THE FINEST AFTER SALES SERVICE * BEST OF TERMS
*COMPARATIVE DEMONSTRATIONS

BETHESDA STREET • BURNLEY
TELEPHONE: 22822

io

Your

NOTTINGHAMSHIRE [ continued]

THE RECORDERIE

Buckingham Parade, Stanmore, Middlesex.
Phone: 01-954 2940
3 Rowland Place, Green Lane, Northwood
Middlesex. Phone: Northwood 24882

THELMA and ALAN HILL established THE RE CORDERIE in 1961 they continue to offer in both
their shops: A COMPREHENSIVE range of CLASSICAL and POPULAR RECORDS. AN EXTENSIVE
selection of QUALITY HI- F1 EQUIPMENT always
on demonstration in the HI- F1 SHOWROOM. Fully
qualified staff offer friendly and courteous service.

Mansfield

Tel: 26315

SYD. BOOR QUEEN ST.

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

Both shops open Tuesday—Saturday, 9am-6pm.

OXFORDSHIRE

LEICESTERSHIRE

audio
sound

Dealer

4GOOD

REASONS

4VISITING

HORNS

OUR SHOWROOM OR RINGING

for sound advice

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

38 Waterloo Street Leicester
Telephone 26319

DAYTRON ICS LTD.
II9a High Street, Teddington,
Middlesex
Tel. 01-977 1324

SIX

SOUTH

PARADE

OXFORD

Telephone

55360

NO
BOWERS & WILKINS-BRYAN-REVOX-SANSUI-LOWTHER

PETERBOROUGH

FRANK
BROWN
AUDIO CONSULTANT
HI- F1 SPECIALIST

Tel.: 5643

CAMPKINS
All modern hi-fi equipment in stock

15, LONG CAUSEWAY
LARGEST LOCAL STOCKISTS

HENLEY-ON-THAMES AND READING DISTRICT

G. O. MOORHEN
HIGH

FIDELITY SPECIALIST

190 READING ROAD, HENLEY.

Tel. 4163

Cabinets

to

Apoomted Agent for
Tandberg - Fisher - Revox - Radford
Bang & Olufsen - Sony
Armstrong, Ferrograph, Leak, Quad,
Rogers, Goodman, K.E.F., Wharfedale etc.
and

complete

installations

order

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

SHROPSHIRE

NOTTINGHAMSHIRE

LOUGHBOROUGH'S AUDIO CENTRE

•All leading makes of Amplifiers, Turn-

tables, Loudspeakers, Tape Recorders,
Accessories, etc.
e Rome Demonstrations.
e Excellent After Sales Service.

Radio Maintenance (Leicester) Ltd.
Ward End, Loughborough. Telephone 3094

THE

AUDIO

CENTRE

Midlands finest
Hi Fi showroom
See our Comparator System which demonstrates
everything at the flick of aswitch
Music lovers must visit the

SHREWSBURY'S NEVI SOUND CENTRE

Ferrograph-Leak-Akai-Rogers-Goodmans etc
HEAR THEM IN OUR DEMONSTRATION STUDIO

THE AUDIO CENTRE

Hi Fi Ltd.

(in the PHOTO CENTRE Building)

PELHAM STREET, NOTTINGHAM
54833 - Phones - 51247

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

Tel. 55166

SOMERSET

NOTTINGHAM HI-FI CENTRE
156 Alfreton Road, Nottingham

GRAYS

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.

MAIN

C

=

A

2986

AKAI

TAUNTON
DEALERS

Somerset & Dorset
Also Husbands of Bristol 24068
STAFFORDSHIRE

Nottingham Tape Recorder Ltd.
BURTON ST.

2 mins. Victoria Station

Specialists in all the best makes of

• TAPE RECORDERS • AMPLIFIERS •
• HI-Fl DISC EQUIPMENT e
Telephone: Nottingham 45222

738

STOKE-ON-TRENT

BRADBURY'S
(CAMERAS) LTD.

Appointed Agents

for

TANDBERG, REVO X
SONY, B& O, AMPEX

Tel: 47125

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

ELAC
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VERTICAL TRACKING ANGLE
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with no difference in performance in either
crosstalk or frequency response at other frequencies. Reducing the temperature to 14°C
resulted in a reduction in sensitivity at frequencies above 1kHz, the drop being approximately 5dB at frequencies above 10 kHz.
Distortion is measured at a tip velocity of
5cm/sec and a groove velocity of 35 cm/sec,
the individual components of the distortion
being assessed on an AF panoramic wave
analyser. The results are shown graphically
and it will be observed that the distortion
(principally second harmonic) reaches a
maximum at about 7kHz. Lest the reader be
alarmed at the sight of these distortion
figures I must emphasise that they are no
worse than comparable cartridges of other
manufacture—and indeed are better than some
higher priced units tested in the immediate
past! Tracing distortion, modified by groove
deformation is responsible for the major portion of the distortion content. At the present
state of the art it is not possible to apportion
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the blame with any degree of certainty to the
record, pickup, or the geometry of the system
though one can compare the results of various
pickup cartridges or styli when measured under
controlled and preferably identical test conditions. The results on the graph are strictly
comparable, being measured on the same cartridge and record within aperiod of about two
hours, the only variable being the stylus under
test and the required playing weight of the
individual stylus. It had previously been ascertained that the overall distortion using the
same stylus but different bodies was constant.
739

Mechanical impedance is measured by the
'break' test at 5cm/sec. That is, the playing
weight is reduced until abreak on the oscilloscope trace is discernible. This gives reliable
results providing the pickup arm is beyond
reproach, that the turntable is accurately
balanced, and that no children are jumping
around the room at the time of measurement.
Vertical tracking angle is determined using
the RCA vertical tracking disc together with
an intermodulation distortion measuring set.
The disc is engraved with 20 bands of 400+
4000 Hz tone at aconstant level but at varying
vertical angles. The plot of the distortion
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Dealer

Specialists in Hi -Fi & Tape Recording

II t\LEY'S

tE1TRE

31 Pall Mall ( opp. Theatre Royal)

Phone: 25194

SALOP STREET, WOLVERHAMPTON
Specialist Hi- Fi dealers under the direction cd

Mr. S. Bowdler,

Fully equipped for comparative demonstrations.
Leading Agents for:
B&O and TANDBER G.
Open 9.30 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

MILL WARDS
Grad., I.T.E.R.

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

Surrey
Sound Equipment Ltd.
Purley

*

the sound service to
South East England!

3 & 4ROYAL OAK CENTRE, PURLEY,
Tel: 01-668 4800

Dealer

WARWICKSHIRE

SURREY [ continued]

MERROW SOUND LTD.

STOKE-ON-TRENT

roar

P‘

CR2 213G

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

[ continued]

BIRMINGHAM

SOLIHULL

For the best in equipment visit

C.H.

(HIGH FIDELITY)

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

LTD

12 Drury Lane,
SOLIHULL.
WARWICKSHIRE.
021-705 7999

Demonstrations

by appointment

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

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

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 at

68 Hurst Street, Birmingham, 5
021-622 3619

SURREY

SUSSEX

Reigate 8£ District

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

C & R (T.V.) LTD
AUDIO VISION ENGINEERS
All leading makes of Hi Fi equipment
supplied.
No deposit loan scheme. Discount for cash.

129, Walton Rd, Molesey, Surrey.
PHONE: 01-976 6366 or 976 7962

AUNIQUE HI-FI SERVICE

Birmingham's

(ROWERS 0 WILKINS)

Hi Fi Centre

Becket Buildings, Littlehampten Rd.
WORTHING Tel. 64141

Also selected tape recorders

CENTRAL RADIO
Our stocks indude equipment by Akai,
Ampex, Armstrong, B.& O., Dual, Ferrograph,
Fisher, Garrard, Goodmans, Grundig, Kef, Leak,
Philips, Quad, Radford, Resits, Revoit, Shure,
5.M.E, Sony, Tandberg, 7horens, Wharfedale,
Design Furniture & Record Housing

EASTBOURNE 21989

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

Sparkhill

BIRMINGHAM 11 • 021-777 5964

WARWICKSHIRE

FARNHAM

SURREY

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

Lloyd & Keyworth Ltd.
THE RECORD SHOP
26-27 DOWNING STREET, FARNHAM
SURREY
Telephone: Farnham 5534
SURREY AND HAMPSHIRE'S HI- F1 SPECIALISTS

ELECTRONIC SERVICES
33 City Arcade
Coventry CV1 3HX
Your central HiFi supplier
Phone Coventry 24632

740

GRIFFIN RADIO LTD
(the

high

fidelity

people)

Fully comprehensive stocks and
advisory service for
Monaural and Stereophonic High Fidelity,
Radio, Tape and Disc equipment.
94 BRISTOL STREET
BIRIVIINGRAIVI 5

021 643 0867
021 692 1359

CLAC SIS CARTRIDGES DISTORTION Vs. FREQUENCY
TAKEN AT 5CM / SEC RECORDED VELOCITY
GROOVE VELOCITY 35CM / SEC

THIS tuner is pleasantly styled, and intended
I for reception of programmes on the longand medium-wave bands, a short-wave band,
and the FM band. It uses 13 transistors and
12 diodes, the three AM bands are provided
with atuning control and scale, with aseparate
control and scale included for independent
operation on FM. Push buttons select the
required band, and the several other facilities,
and atuning meter assists the tuning operation
on all bands, the word 'STEREO' being boldly
illuminated when astereo transmission is being
received.
Another feature is the provision of ' built-in'
aerials for all bands; aferrite rod aerial is used
for medium- and long-wave bands, and a foil
strip dipole is built round the back of the
cabinet for optional use as an FM aerial. This
FM ' aerial' has a double duty in that it can,
also, be used for short-wave reception.
The usual preliminaries, necessary before
testing a receiver of continental origin, were
soon accomplished. The mains plug has to be
changed, two types of aerial input plug are
required (in this case) and provision had to be
made for the correct connection of a 75-ohm
feeder to the balanced 240-ohm input for the
FM section. The mains voltage selector was
set for 220 V and this required re-adjustment.
Why does it not leave the factory set to 240 V,
when it can experience no damage? The
instructions on the rear of the tuner are in
German but a brief, though adequate, threelanguage instruction booklet is also provided.
The FM band is calibrated from 88-104 MHz
—the usual continental range, and all tests on
this band were conducted without the use of
the ' built-in' aerial. The total tuning range
was found to be 88.5-106.2 MHz, but a
considerable error existed in the scale reading.
This appears to be mainly the result of a
poorly aligned pointer since the error is fairly
consistent over the range covered.
The tuning indicator gave a useful reading
for an input as low as 1
and was not overloaded with a10 mV input. It is very necessary

versus playing angle is shown and it will be
seen that the effective playing angle on my test
set-up is 19°.
As before mentioned, trackability was determined by the playing weight needed to track
the EMI TTF 591 high modulation record. A
further check was made on bands 4B and 5B
of the STR 100. These are alleged to determine
the dynamic compliance at 100 Hz though they
actually determine the mechanical impedance
at this frequency. If the impedance is purely
reactive, it can be computed as a compliance,
but because considerable damping is applied
to the armature system, the needle tip impedance is almost purely resistive over most of
the audio frequency range. However, the
minimum playing weights required to track
the low frequency components is shown in
the table and it is seen that the trackability
requirements at these low frequencies are met.
The variation in mechanical impedance at
100 Hz, 1kHz, and 10 kHz, with temperature,
is also shown—these curves are actually for
the STS 344/E; the shape of the curves taken
for the other four cartridges (but not the absolute magnitude) are substantially identical in
form and have therefore not been reproduced.
These cartridges, collectively and individually, have been subjected to the Kelly torture

test for almost a year. My teenaged children
have not the delicacy of touch which comes
with the passing years, and their handling of
what is, after all, precision equipment, is to
say the least of it, robust. Unlike aproportion
of equipment through my hands, there have
been no failures, no breakdowns, and so far as
I can see the performance of the cartridges
is unaltered and will continue so. They substantially meet their individual specifications and
musically perform well, although I would
personally prefer a slight top-cut. Product
finish and workmanship are in the best German
traditions; the packaging is excellent and the
instruction leaflet (in three languages) is more
than adequate.
Messrs. Elac, who are the inventors of the
moving magnet type of stereo cartridges, have
produced a range of excellent cartridges. The
STS 244-17 at £7 17s. 6d., including purchase
tax of £ 18s. 8d., is amongst the cheapest cartridges with any pretensions to high fidelity
reproduction that I have come across, while
the STS 444E at £22, including £4 Os. 2d. purchase tax is excellent value for money. My
personal preference as the best buy is the
STS 344- 17—at £ 16 5s. 6d. it represents exceptional value for money.
Stanley Kelly

TELEFUNKEN T201 AM/FM STEREO TUNER

to use this indicator because without it, the
familiar three tuning positions are very evident.
A test on noise reduction and limiting was
made, and the results are shown in graphical
form. It will be noted that limiting is virtually
complete with an input signal level of about
30-40 p.V, the signal-to-noise ratio then being
better than 40 dB. This graph also shows the
AF output obtained for 30% modulation.
The mono frequency response was measured,
using 30% modulation, and the results are
shown by the solid curve. Optional AFC is
obtained by means of abutton control, and the
control range is shown graphically.
When stereo transmissions are being received, the illuminated motif on the front panel
TELEFUNKEN T201

MANUFACTURER'S SPECIFICATION.
Stereo tuner satisfying DIN 45 500. Frequency
coverage: 87.5-104 MHz ( FM), 5.9-16 MHz, 5151610 kHz and 150-350 kHz ( AM). Tuning: By
separate gangs on AM and FM. Input sensitivity:
1.2 IA/ for 26 dB signal-to-noise ratio. Crosstalk:
Better than -20 dB up to 10 kHz. Harmonic distortion: Less than 1% at 55% deviation. Frequency response: Within 1dB 30 Hz-12.5 kHz.
Input: 240 ohms aerial ( balanced).
Output:
900 mV (55% deviation) at 220 K. Price: £92 6s. 3d.
Manufacturer: AEG-Telefunken, 3 Hanover,
Gdttinger Chausee 76, Western Germany. Distributor: AEG Ltd., 27 Chancery Lane, London
W.C.2.

switches on if the input signal level is in excess
of 10 µV. The sumo button then requires
operation to obtain stereo output, and the
(dotted) curve shows the stereo frequency
response, and the isolation between channels.
Tests were made on the AM bands using
30% modulation, and going direct into the
receiver's input sockets. The resulting input/
output characteristics are given and two unusual points should be mentioned. Firstly,
AGC action at medium and low input levels
is not very evident; and secondly—not obvious
from the curves—there is avariation of bandwidth with signal input.
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HUDDERSFIELD

SPENCERS
for

Your

NEW El iFiLOUNGE

HI-FI

r.

stockists of:
B & 0, TANDBERG,
ARMSTRONG, etc.
For personal attention and helpful advice see
Pratts first.
Open until 8 p.m. Friday

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

NORTH PARADE, BRADFORD Tel: 25894

Hear and see all the leading makes of HI Fi
and Unit Audio equipment, Open to 7p.m. Fridays.
rAT1

SWIRES

IMPERIAL ARCADE
HUDDERSFIELD
TELEPHONE 25912

SCOTLAND

HALIFAX

FOR ALL YOUR 1-11-F1 REQUIREMENTS

AUDIO CONSULTANTS

VISIT
ERDINGTON and DISTRICT HI-FI CENTRE
Demonstrating Bang dc 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.
:373 2645 ,6.

EDINBURGH'S
HI-FI Hi Fi Corner
SPECIALIST

TAPE
RECORDER
CENTRE
(FIX)

Amplifiers, F.M.
Tuners, P/Ups,
Speakers, etc.

expert advice with pleasure

Demonstrations and
Advice gladly given.

30 KING CROSS STREET,
HALIFAX Tel: Halifax 66832

1Haddington Place,
EDINBURGH
Phone: 031-556 7901
W. G. Graham,
Assoc. I.E.R.E.

GLASGOW

J. S. RAMSBOTTOM
& Co. Ltd.

M.1.P.R.E.

HI-FI SPECIALIST
We have the largest stock

FOR 20 YEARS
39 YORK ROAD,
BIRMINGHAM 14.

of hi-fi equipment in the

KINGS HEATH,
021-444 4182

North of England

Scotland's

Leading

Tape Recorder,
Specialists

Video

and

Hi-Fi

G. H. STEELE LTD.
Hear true Hi-Fi sound on our 22 speaker comparator
system. 14 HiFi combinations ready for demonstration.
SONY VIDEO CENTRE
Agents for: Armstrong, Leak, Fisher. Rogers, Quad,
B á O. Goldring, Garrard, Thorens, Connoisseur,
Goodmans,
Wharfedale,
Kef,
Celestion,
Decca,
Trtivox, 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
YORKSHIRE

FIELDS

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

52, Hallgate, Doncaster
Tel: 3160 & 3161

Sound advice for Hi -Fi

Lectures monthly by the
leading makers at our
Demonstration Theatre.
Tickets and details on
application
CONEY LANE,

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.

KEIGHLEY

SHEFFIELD
101 ECGLESALL ROAD

Specialiat in

G. B. STUDIO,
PITT STREET,

SANSUI — TRIO — SANYO — SCOTT

BARNSLEY.

— REVOX — PIONEER — RADFORD
—

AKAI — NATIONAL.

B & 0

SONY VIDEO AGENTS
MOST GENEROUS HIRE PURCHASE FACILMES
*PERSONAL ATTENTION AND SERVICE /*

SONY

eles;Ner;
,
MIMS Etc.• • •

PEE !MC LArrer
pnewiteceersaa
Albion Place,
Leeds.l.Tel 30257

RECORDERS,

B &

specialise in part exchange and buy good
equipment for cash

031 -229 6448

I

SUI .TUNER AMPLIFIERS, TEAC STEREO
TAPE

You name it - We stock it

We

Demonstrations

Demonstrations featuring: SCOTT, SAN -

John Peters

HAYMARKET CORNER

All leading

makes supplied. Terms available.

hi-fi

J. J. MITCHELL

Tel. 23365

Sole Agents for: FISHER — TEAC —

Telephone No. 4572

EDINBURGH

hi-fi

SOUND CENTRE

HIGH-FIDELITY SOUND EQUIPMENT

EQUIPMENT

'Phone
WU 0988.

& CO. LTD.

Geoffrey Barnard

gnióratieni•Mge °

435,
SAUCHINIALL ST.,
GLASGOW, ci.

JAMES

Tel: 54448
Est. over 45 years

0 STEREO

TURNTABLES, COMPARATOR.

GLASGOW

Tel: 041-221 3562

M & MELECTRONICS LTD.
551 SAUCH1EHALL ST.
AUDIO & ELECTRONIC CONSULTANTS

The best in High Fidelity Equipment
Personal attention by Mr. R. G. BISHOP
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Cabinet Manufacturers and Designers
SATISFACTION GUARANTEED - CREDIT FACILITIES

stations repeating themselves over the band.
There is no doubt that this is a very convenient tuner in the sense that, for local station
use, one does not have to bother with aerials—
listening tests were made using the built-in
aerials, and proved quite satisfactory. Screening of the FM aerial can, however, result in an
inadequate signal for stereo, and this could
mean finding the best position in the room for
the tuner to provide the best possible signal-tonoise ratio. Really a proper aerial is essential
therefore, and few locations will enable the
user to obtain optimum results without one.
It is suggested that the stereo indicator lights
up at too low a signal level. A reasonable
margin between signal and noise is not reached
until the input signal is of the order of 3040 IA, and this would be a better choice for
the indicator's operation.
The variable band-width operation on the
AM bands is considered an excellent feature,
but the poor AGC characteristic renders listening to remote stations very troublesome if the
signals are fading—as they certainly will be
on the short-wave band, and on the mediumwave band after sunset.
R. S. Roberts

Image reception is a significant feature of
receiver operation; it is the phenomenon
whereby a station can appear on another
frequency because of superhet operation and
tests were made on the three AM bands. The
short-wave results are particularly interesting,
for all too often one is deceived by a ' lively'
short-wave performance which, due to inadequate image rejection, consists of a few
TELEFUNKEN T 201
TUNING SCALE ERROR ( FM)
88

94

100

104

+1.7

+1.8

+2

+1.9

Scale reading
Error

BANDWIDTH Vs INPUT ( AM)
200

1K

6K

Response (- 3 dB)

6 kHz

10 kHz

14 kHz

Response (- 6 dB)

8 kHz

12 kHz

17 kHz

Input ( uV)

IMAGE RESPONSE ( AM)
-34 dB
-36 dB
-36 dB

Long wave
Medium wave
Short wave

Recording Studios
County Recording Service
TAPE TO DISC

•
•

MASTER DISCS AND PRESSINGS
PROFESSIONAL SERVICE
SUPPLIERS OF CUTTING SAPPHIRES

•

APRS MEMBERS

•
•
•
•
•

LONDON ROAD, BINFIELD, BRACKNELL,
BERKS.

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. BOURNE END 22231

Member APES.

AFC ' HOLD' RANGE

TELEFUNKEN "r201

CONTROL RANGE ( 14111)

..7.
^..
7.
4,
...
..

STUDIO SOUND RECORDING STUDIOS
• Recording and Disc Transcription Service.
la 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
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SENSATIONAL STEREO OFFERS!

NUSOUND BREAK THE PRICE BARRIER!
Never before has such value for money Hi -Fi been
available. After months of testing and comparing
amplifiers, speakers, cartridges etc., the NuSound
test team arrived at five combinationsu that not
only produce the finest sound but represent the finest
value for money available today.
NuSound by virtue of its tremendous purchasing power is
able to buy truly vast quantities of each selected component and by doing so obtain the lowest possible prices,
the benefit of which we pass on to you the customer.
Never at any time has our motivation been towards the
cheapest available. On the contrary when we exhaustively
tested many magnetic cartridges several were found to
be quite good ( in fact one in particular is used in another
well known budget system) but they did not come up to
the high standard set by the NuSound team. We therefore
chose the most expensive cartridge purely on the grounds
that it gave the highest standard of performance on a par
with the other components in the system, instead of being
the weak link in the chain.
A NuSound Stereo System saves you :Ufs, in one
case as much as 334% off our normal price, if the
items were purchased individually, but whatever
the saving all systems are 100% value, not only in
quality but in both performance and reliability!
Call into any of our showrooms, hear any of our five stereo
systems and mdge for yourself! !
TELETON 203E STEREO AMPLIFIER. Representing
the finest value coupled with the most outstanding performance available today. A supreme example of Japanese
equipment. 18 Silicon transistors, 12 Watts output, Freq.
range 30-20,000 Hz,
1dB. ± 10 dB Bass. Treble boost
or cut. Scratch filter, Output for stereo headphones,
Magnetic inputs. Equal in performance to amplifiers twice
the price. Attractive wooden cabinet easy to operate
controls, including tape, gram, tuner selector controls
and illuminated on/off indicator. Worth double. Our
Normal Price E28/7/6.
ROGERS RAVENSBROOK STEREO AMPLIFIER.
The latest model from Rogers! Using 18 silicon transistors.
20 watts output ( 10 watts r.m.s. per channel). Total
harmonic distortion less than 0.1%. Frequency range
25-20,000 Hz. Inputs for gram, tuner and tape. Tape
output sockets. Controls: Volume, Treble ( ± 16 dB at
10 kHz), Bass ( L 16 dB at 10 kHz), Balance, Lowpass filter
with variable slope control and switched high pass filter.
On/off switch and indcator light. Attractive teak veneer
case. Our Normal Price E47/10/-.
GARRARD SP.25 Mk II. Single- record playing unit.
4 speeds. With weight counter- balanced tubular pick-up
arm, bias compensator, integral stylus force calibrated adjustment, and cueing device. Our Normal Price [ I5/9/7.
GARRARD AP.75. A high- quality, three- speed single
record- playing unit. Features include non-magnetic turntable, diecast aluminium pick-up arm with calibrated bias
compensation, stylus
force adjustment and
slide- in
cartridge carrier. Facilities for cue and pause and automatic play of single records. Our Normal Price C23/13/-.
GARRARD A.70 Mk II. High-fidelity four- speed automatic record changer with a large diameter heavy turntable of sandwich construction. Weight-counterbalnced
pick-up arm with bias compensator and integral calibrated
stylus force adjustment. Our Normal Price [23/13/-.
DELUXE TEAK PLINTHS BY MEDLEY. Beautifully
finished with high quality perspex cover. For SP25/AP75.
Our Normal Price £8/19/6. With hinged perspex cover
for A70. Our Normal Price £/ 19/6.
NM33 STEREO MAGNETIC CARTRIDGE. A top
quality high compliance cartridge of truly superlative performance. On test the NM33 produced results equal to
cartridges costing over Ll5.
20-20,000 Hz.
Tracking
weight 2-3 grammes. Diamond stylus 0.7 mil.
Our Normal Price E9/19 16.
GOLDRI NG 800 STEREO MAGNETIC CARTRIDGE
The new Goldring Cartridge employing the " Free Field"
principle. Frequency response 20-20,000 Hz. Compliance
10 x 10
cm/dyne. Tracking weight 1-3 grammes. Diamond stylus 0-5 mil. Our Normal Price E13/-/-.
DE- LUXE D.N.H. HI-FI SPEAKER ENCLOSURES.
By Norway's Largest Speaker Manufacturer. Matched in
appearance and performance. Each fitted high quality
twin cone 84 in. speaker giving excellent reproduction.
10 watts handling capacity.
Not mini- speakers.
Size
II" x 7" x I54" high. Teak finished on all sides, cloth fronts,
vertical or horizontal use. Our Normal Price C33/12/-.
DECCA DERAM LUXURY CONSOLE LOUDSPEAKER ENCLOSURES, The Decca Derams reproduce the world's finest sounds with clarity and crispness
which no other speaker at anywhere near the price can
match. Each fitted 13" x 8" high flux density elliptical
bass speaker, crossover network and 3 treble speaker.
Frequency range 50-15,000 Hz.
Power handling 8-10
watts. Unique styling, attractively finished in teak with
padded cloth fronts and elegant silver trim. Size 25' high
wide x Er deep. Our Normal Price E35/14/-.
• It is possible to combine any of the equipment listed to
create a system to suit your individual requirements. List
available.
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TELETON 203E

ROGERS RAVENSBROOK
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GARRARD SP2511

D.N.H

NUSOUND HI-FI STEREO SYSTEMS
STEREO SYSTEM "64"
Teleton 203E Amplifier• •
Garrard SP25 Mk II ..• •
Plinth and cover• .
NM33 Stereo Cartridge. •
Pair of D.N.H. Speakers• •
All leads and plugs ..
Total cost if
purchased individually
SAVE
SYSTEM nA GNS.
£30/19/1 PRICE
W'r Carr. &

£28 7
£15 9
£8 19
£9 19
£33 12
£1 15
£98

STEREO SYSTEM " 92"
6
7
6
6
0

o

Total cost if
purchased individually

3

SAVE
£23/18/1

Ins. 35/

STEREO SYSTEM "68"
Teleton 203E Amplifier
Garrard A70 Mk II ..
Plinth and cover
—
NM33 Stereo Cartridge
Pair of D.N.H. Speakers
All leads and plugs ..

£28 7
£23 13
19
£9
£9 19
£33 12
£2 10

Total cost if £ m ,
purchased individually ''''

O
o

1 6

£28
£15
£8
£9
£35
£2

Total cost if
£101
purchased individually
SAVE
£25/15/7

7
9
19
19
14
17

6
7
6
6
0
6

7 7

SYSTEMGNS.
PRICE IdG Carr. & Ins. so,-

e82 HIGH HOLBORN, W.C.I.
e228 BISHOPSGATE, E.C.2.

Tel.: 01-242 7401

PENTONV1LLE RD., N.I.

Tel.: 01-837 8200

10
9
19
19
14
17

O
6

10

1

Ins. 50/-

£47
£23
£8
£13
£35
£2

Total cost if
purchased individually
SYSTEM I nz GNS.
PRICE
ILW Carr. &

10
13
19
0
14
17
14

o

0
6
0

o
6
0

Ins. 50/-

PART EXCHANGES WELCOME.
Best possible prices given for your
existing Radio, Tape Recorder,
Record Player or Hi -Fi equipment
in Part Exchange.
EXPRESS MAIL ORDER SERVICE.
If you are unable to visit our showrooms order with confidence by
post. All NuSound Stereo Systems
are supplied ready to plug in and
play, complete with all connecting
leads.

e 360 KILBURN HIGH RD., N.W 6. Tel.: 01-624 1656
e87 100 ILFORD LANE, ILFORD, Tel.: 01-478 2291
( Pioneer Market- 1minute from Ilford Broadway)

e36 LEWISHAM

HIGH ST., S.E.I 3. Tel.:01-852 2399

MAIL ORDERS TO: Dept. H N/JU N., Magnatape House, 191193 Plashet Rd., Upton Park, London E.I 3.

744

0
7
6
6

GIRO ACCOUNT No: 58-271 0006.

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

•242/4

£ 120

SYSTEM GO GNS.
PRICE
fa& Carr. &

Rogers Ravensbrook
Garrard AP75
Plinth and Cover ..
Goldring 800 Stereo Cartridge
Pair of Decca Deram Speakers
All leads and plugs ..

SAVE
a 1 /9/--

Ins. 35/-

STEREO SYSTEM "72"
Teleton 203E Amplifier ..
Garrard SP25 Mk II
Plinth and Cover ..
NM 33 Stereo Cartridge ..
Pair of Decca Deram Speakers
All leads and plugs ..

£47
£15
£8
£9
£35
£2

STEREO SYSTEM " 105"
6
0
6
6

e

SAVE
SYSTEM
n GNS.
£36/13/6 PRICE
LW Carr. &

Rogers Ravensbrook
Garrard SP25 Mk II ..
Plinth and cover
NM33 Stereo Cartridge ..
Pair of Decca Deram Speakers
All leads and plugs ..

SENSATIONAL STEREO OFFERS!
SANYO DC434
AM FM STEREO TUNER AMPLIFIER AND
PLAYING DECK
An outstanding top quality Hi -Fi AM FM Stereo
Tuner Amplifier System for the discriminating
stereo listener.

• Superb appearance and performance
32 watts Mono/Stereo output
e Fully Multiplex AM/FM Tuner
e Ultra Hi -Fi Magnetic Cartridge
e Beautiful designed cabinet with hinged

•

perspex cover

The DC434 incorporates a 32 watt stereo amplifier, an AM/FM Stereo
Multiplex tuner and a precision turntable in a beautifully designed
compact cabinet finished in wood grain veneers with an attractive
perspex cover. The most modern up to date solid state circuitry and
advanced design techniques utilising 31 transistors and 16 diodes
ensures extreme sensitivity and utmost reliability. The attractive front
panel features a large tuning dial covering AM 566-18SM and FM 87.51I
0Mc/s wavebands, volume control, separate bass and treble controls,
noise and rumble filters, stereo headphone jack socket, and a host of
other features including FM stereo indicator light. Connections for
stereo record and replay from tape recorder. Precision 2 speed
turntable ( 34 and 45 rpm) is complete with lightweight tone arm
fitted moving magnet pickup cartridge with diamond stylus. Automatic
lift off and lowering device gives maximum protection of your records.
An outstanding feature of the DC434 is the special side thrust compensation anti- skating device which ensures absolute centralisation ot the
stylus in all positions to provide 100% channel separation with equal
sensitivity.

Recommended price £ 175

OUR PRICE 149

gns.

SANYO DC534
AM FM STEREO TUNER AMPLIFIER AND
PLAYING DECK

MIR

A high quality Hi -Fi AM FM Stereo Tuner Amplifier
System for the budget minded enthusiast.
• Convenient bookshelf design cabinet with
hinged perspex cover

•24 watts Mono/Stereo output
• Ultra Hi -Fi Magnetic Cartridge
• Fully Multiplex AM/FM Tuner

The DC534 is similar in design and performance to the DC434
and provides the budget minded enthusiast with a high quality
Hi -Fi Stereo System at lower cost.
The same advanced design techniques have been used
throughout. 24 transistors and 16 diodes are utilised in the
circuit to produce 24 watts stereo/mono output, more than
sufficient for the average home. The control panel is conveniently positioned on the top of the cabinet and features
an attractive dial covering AM 566-185M and FM 87.5-110Mc/s
wavebands, together with volume control, separate bass and
treble controls, noise and rumble filters, FM Stereo indicator
light etc. The motor unit is identical to that used in the
DC434 and incorporates the same outstanding features
described above.

Recommended price E135.6.3

OUR PRICE 115 gns.

Matching Sanyo speakers and a large range
of other makes available to complete
your system

AVAILABLE AT ALL NUSOUND BRANCHES
including our NEW WEST END SHOWROOMS at

24 OXFORD ST. LONDON, W.I.

Te"" 580 4638 9. 01-580 5755
(0 3en early June)

HIGH FIDELITY EQUIPMENT

e

FREE

HI- Fl

GARRARD AUTOCHANGERS

STOCK

LIST CATALOGUE

ON

• Complete range of cartridges stocked—
Special Prices with Decks—Ask for Lists.
Modern Teak Plinth with metal surround, complete
with Perspex top. Record can be played with top on.
Price E7/19/6, p.p. 4/6.

NEW PRICES ! !

•

REQUEST ( ref 16/17)

All complete with cartridge unless stated— Latest
versions, Brand New. Fully guaranteed.
(Post and packing 7/6 any model)
L,
Mode 2025 Mono/Stereo ..
8 8
Mode
3000LM
Mono/Stereo
.
(
9TAH .
0
DIAM)
10 10
Mode AT60 Mk Il less cartridge
13 10
Mode AT60 Mk Il mono cartridge
14 10
Mode AT60 Mk Il mono/stereo diamond
IS 10
Mode AT60 Mk Il Deram M/S
.
18 5
Mode AT60 Mk Il Shure M3DM or AT2I
21 10
Mode 3500 mono/stereo
12 19
Mode SL55 less cartridge ..
II 19
Mode SL65 less cartridge
14 14

LOOK AT THESE

QUALITY SPEAKERS

(Post and packing 5/any model)

(F— Full Range speaker, B— Bass only)
L ed
FR8 8" IO watt ( F) ..
5 19 6
Axiette 8" 6 watt ( F) ..
6 II
6
Axiom 10" 10 watt ( F) ..
7 14 0
Super 8" RS/DD6 watt ( F)
6 17 6
Axiom 201 21" 15 watt ( F)
Il 10 0
Audiom 51 12" 15 watt ( B)
10 8 6
Triaxiom 2I2C 15 watt ( F)
15 8 6
Super 10" RS/DD 10 watt ( F)
II 10 0
Golden IO" RS/DD 8 Watt ( F)
8 12 6
Axiom 301 12 20 watt ( F)
16 lO 0
(Whitewood Cabinets, 8", £5 ILls. Od., 10"
£6 10s. Od., 12" £7 15s. Od.) (
Post and Packing
8", I0/-; IO', 12/6; 18, 1S/-).
COMPLETE RANGE OF W.B., EAGLE, GOODMANS,
WHARFEDALE
SPEAKERS
AND
TWEETERS
ALWAYS IN STOCK.

TRANSCRIPTION RECORD PLAYERS

Garrard
Garrard
Garrard
Garrard
Garrard

SP25
SP25
SP25
SP25
SP25

Mk Il
Mk Il mono cartridge ( Diam.)
Mk Il Mono/Stereo ..
Deram M/S
..
Mk Il Shure M3DM or AT2I

II
13
13
16
19

s
19
10
10
IS
19

d
6
O
0
0
6

New Price List on request with special prices with or without
cartridge, choice of 8-12 cartridges each model.
SINGLE PLAYERS— QUALITY BRAND
NEW PRODUCTION
LESS CARTRIDGE ( UNLESS STATED MONO OR MONO/
STEREO M/S).
s
Garrard AP75 less cartridge .. .. • •
19 0
Garrard SL95 Syncrolab manual/auto . •
35 0
Garrard SL75 Syncrolab manual/auto ..
29 0
Goldring GL75
..
•
.
33 0
Goldring GL75P ( on new plinth with top) . •
46 15
Goldring GL68.
•
22 0
Decca Deccadec•
.
17 IS
Thorens TDI50A
.•
33 10

STEREO CARTRIDGES

CATALOG U E
Latest 320- Page edition. Full details of
test gear, Hi -Fi components etc. Over
6,500 stock items. Complete with I0/value discount vouchers.
Price 7/6, p.p. 2/-.

Complete range in stock
E sd
f s d
Shure M3D/M
7 15 0
*Decca Deram 4 15 0
Shure M44E
IS 19 6
•Goldring
Shure M44- S 13 5 0
CS90
4 16 6
Goldring 800E 17 19 6
Goldring 800
Il IS 0
S2203
4 40
•Sugden Scul
5 76
Audio/Tech. AT3SX E22/5/AT66
S IS 0
AT2I X
14 10 0
AT33
9 IS 0
AT2I
7 19 6

Thorens TDISOAB ( with plinth) .. ..
SP25 and Deccadec Plinth ( pp 5s) and cover
AP75, SL75, SL95 Plinth and cover ( pp Ss)

e d
37 5 0
6 10 0
8 10 0

OFFICAL HI-FI AGENTS for
ARMSTRONG
QUAD
PHILIPS
BRENELL
EAGLE
GOLDRING
DECCA
W.B.
SUGDEN
GOODMANS WHARFEDALE MAGNAVOX LEAK
CELESTION
KLINGER
ROGERS
GARRARD
SHURE TRUVOX
THORENS
TELETON
KOSS
Complete range always instock.

• NEW HI-F1 STOCK LIST (No. 16/17) WITH NEW LOW
PRICES PLUS MONEY SAVING SYSTEM PRICES.

('Ceramic Cartridges— Rest Magnetic.)

MONO/STEREO AMPLIFIERS,
TUNERS, AND TUNER (Post and
AMPLIFIERS
:1Z k11
:1>(T= TRANSISTOR
Leak Stereo 70 in Teak Case (T)
Leak Stereo 70 Chassis (T)
Leak Stereo 30+Chassis ( T)
With Teak Case ( T)
Leak Mono FM Tuner ( V) ..
Leak Stereo FM Tuner ( V) ..
Teak Case for Tuner
Rogers Ravensbrook Chassis ( T)
Rogers Ravensbrook Teak (T)

ALL

••
.•
.•
.•
••
•.
.•
••
••

63
57
SI
56
34 1
48 1
7
46
41

V= VALVE)

Quad 33 and 303 ( T) Stereo Amplifier.. ..
Quad Stereo FM Tuner
..
..
Teleton F2000 AM/FM/Stereo FM Amplifier ..
Teleton 203E ( T) Stereo Amplifier ..
Rogers Ravensbourne Stereo Teak Case (T) ..
Goodrnans Stereo Amplifier ( T)
. .
Eagle SA200 Stereo Amplifier ( V) . .
. . .
Eagle AM/FM 200 MW/FM Tuner ( V) .. ..
Eagle TSA20 Stereo Amplifier (T) .. ..

OFFERED AT SPECIAL PRICES — FULLY GUARANTEED — CALL

QUALITY
(
P
AID )
HEADPHONES VAID)

e

DEMONSTRATION

All contain Bass Units, Tweeters, etc.
(Post etc., B 5/-; M and F, I0/-)
(B— Bookshelf; F— Floor Standing; M—
Medium Size; T—Teak; R— Rosewood)

6
0
6
6
0 •FCS104 ( B, T) 8/10 watt
0 •MS65 ( B, R) 10 watt ..
•MS80 ( B, R) 15 watt ..
•DL67 ( B, T) 10 watt ..
*DL42 ( B. T) 5 watt ..
STEREO HEADPHONE AMPLIFIERS
tDenton ( B, T) 15 watt ( per pair)
Output for 8+8 ohm headphones, input for tSuper Linton ( M, T) 15 watt
magnetic cartridges. Self contained.
eMezzo Il ( M, T) 15 watt
e d +Magnum K ( F, T) 25 watt ..
Eagle Model HA IO
..
8 19 6 eKEF Concorde ( F, T) 25 watt
Shure Model SA/2E
..
18 18 0 *Elac 6-S ( B, T) 8/10:watt

SPECIAL £
N
450
.1WREADY—SPECIAL
s KFOR
0.0 0
I

FOR

Le
Eagle VTA40 Stereo Amplifier (T) ..
38 10
Eagle TSA60 Silicon Stereo Amplifier ( T)..
35 5
Eagle AFT60 AF/FM Stereo Tuner ( T) ..
47 10
Armstrong 426 AM/FM Stereo Amp/Tuner (T)83
Armstrong 523 AM/FM Tuner (T) ..
50 0
Decoder for 426 and 523
..
9 10
Armstrong 521 Stereo Amplifier ( T) Teak
50 0
Armstrong, Quad. Eagle, Truvox, Dulci, Rogers
equipment in stock.

SPEAKER SYSTEMS

Full Range Response. Adjustable head bands. Fitted
stereo jack.
Mono/Stereo 8+8 ohms
DHO2S—Recommended
3 9
SDH7 ( with vol. controls) S 10
SE2I ( with tweeters) ..
7 19
5E28 Full Range ..
9 19
Koss KO- 727 ..
16 10
PRO- 4A ..
23 0
SP-3XC
II IS

t

IN

0
10
10
IS
0
0
5
15
0

POLISHED WOOD

with padded earpieces.

Optional
extra
PI' one
junction box
27/6 p.p. 2/6

Ls

92
48
39
26
58
50
26
29
22

A

E
8 1
12 1
15
IS
10
30
19
28
37
43 I
81

RECOMMENDED
LISTSSAVEC

HENRY'S RADIO LT

D

*12 to 16 ohms.
+ 4 to 8ohms.
8 to 16 ohms.

•

*Dovedale 3 ( F, T) .. ..
eMini-Sandwich ( F, T) 15 watt
tDitton 15 ( M) ( T) 15 watt
•Maxim ( B, T) 10 watt ..
'
Dicton ( B, T) 10 watt ..
eSandwich ( F. T) 15/20 watt ..
+ Melton ( M, T) 15 watt ..
eNarvick ( F, T) 25 watt ..
tKN 824/3 ( M, B, T) 7/10 watt

OU MP
P
TLET
O£
£EH
. I-FI SYSTEMS FROM

36
27
28
18
19
40
27
29

CALL IN
FOR A
DEMONSTRATION

SAVE £££' s

• HI-FI SHOWROOM (also Test Equipment, etc.)
309 Edgware Road, London, W.2 01-723 6963
• MAIL ORDER AND COMPONENTS SHOP (also El ectron ic O rgan
303 Edgware Road, London, W.2

01-723 1008/9

OPEN MONDAY, TUESDAY, WEDNESDAY, FRIDAY, SATURDAY 9 A.M. TO 6 P.M. (THURS. 9 A.M. TO I P.M.)

746

Sal
es )

YOUR MODERN 2-WAY HI-FI POLICY
GENUINE MONEY SAVING OFFERS • THE BEST OF THE NEW EQUIPMENT
GENUINE PHILIPS CASSETTE OFFER

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, 15/—

Complete, ready for immediate use. The best
C. 60 gives one hour's playing ..
C. 90 gives 14 hours' playing ..
C.120 gives two hours' playing ..

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

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

SAVE £5.16.7 ON
THIS VERY LATEST
PHILIPS CASSETTE
RECORDER E13302

YOUR CHANCE TO SAVE £ 10-11
ON THE SUPERB

GARRARD A.70 MK. II

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.

£10/19/0 SAVING
ON THIS
GARRARD/GOLDRING
HI-FI STEREO COMBO

possible you can buy.
.. Usual pr•ce 17/6. Our price 14/6
.. Usual price 25,-. Our price 21/.. Usual price 33,6. Our price 28/6

BRAND NEW IN
MAKER'S CARTON

14os.
,U.K. '
0 e,)

IN STOCK NOW

QUAD

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•

LATEST 303
PRE-AMP AND

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

New List Price inc. P./Tax £ 32.1.7.

AMP SYSTEM
FM TUNER

B.A.S.F. TAPE

ANOTHER FINE PHILIPS OFFER

AT BARGAIN PRICES
2.400' D.P. 7" reel.

Garrard AP.75 . *
Goldring 800H Stereo Cartridge ..
Teak Plinth ..
Plastic Hard Top
Total List Price

OUR
_
PRICE £ 33/0/n

LIST
L23/12/11
L10/13/9
ES/8/£4/4/4

LUS 26.
Usual price 79/Modern
Electrics
price-58/6
1,800' L.P. 7" reel. LGS/35
Usual price 51/6
Modern
Electrics
price-35/1,800' D.P. 5f" reel. LGS/26
Usual price 56/4
Modern
Electrics
price-42/6
1,200' L.P. Sf" reel. LGS/35
Usual price 36/4
Modern
Electrics
price-28/900' L.P. 5" reel. LGS/35
Usual price 29/1
Modern
Electrics
price-22/-

L43/191-

POST FREE IN U.K.: 10% DISCOUNT
FOR 12 OR MORE ANY SIZES.

COMPLETE

Here is a fine new Garrard motor and pick-up
combination to make a first-class foundation for
a top line hi-fi. Comprises high- quality 3-speed
single player with non-ferrous recessed citable
and bias- compensated arm, cue and pause, auto
start/stop, etc., mounted in elegant plinth with
transparent lid. The superb new Goldring stereo
cartridge with diamond stylus assures outstanding
performance. Ready wired for immediate use.
VERY LIMITED SUPPLIES
PERSONAL SHOPPERS ONLY

SONOTONE 9TA/HC
STEREO CARTRIDGE

with Sapphire Stylus
List £ 3/1/10. Our Price 35/Post free U.K. only.

B.A.S.F. Plastic Swivel Boxes 7"-5/6:
Sr-4/10: 5-4/1. Post free if ordered
with tape, otherwise add 6d. postage per
box.

S.A.E. with all enquiries please, plus 2/6
in stamps where literature is requested.
Refundable on purchases for [Sand over.
Prices subject to alteration ,f P. Tax
changes ore made.
P.O. Giro A/C No. 56. 5910000

MODEL EL- 4305
2 SPEED 4 TRACK
RECORDER

as originally priced at £46.13.11.
A machine to offer the domestic user excellent standards
of performance and quality. Supplied in manufacturer's
carton together with full 12 months gLarantee. With
two speeds and four tracks, this mcdel proves very economical in use too. Supplied with dynamic microphone,
reel of tape and spare spool. For AC Mains operation
110-240 volts, 50 Hz.

OUR PRICE

£36.0.0

(carr. and pckg. U.K., 10/—)

ODERN ELECTRICS,'ELTA'"
120 SHAFTESBURY AVENUE, LONDON, WIV. 7DJ
The good hi-fi shop directly
opposite the Columbia Cinema

747

•

Telephone: 01-437 9692/3
Cables: MODCHAREX, LONDON

BORROW YOUR
STEREO RECORDS

W© L

AND TAPES!
Have you good
quality stereo
equipment?
Do you know how
to care for
stereo discs
and tapes?
Would you like
to enjoy all the
latest stereo
records in your
own home for
only afew pence
per day?
Then send 9d. in
stamps for our new
free brochure
giving full
details of the
WSL service.

-

suitable for transistorised amplifiers
Manufactured by:

Distributors:

World Exports:

JORDAN WATTS LTD..
Benlow Works, Silverdale Road,

BOOSEY & HAWKES
(SALES) LTD..,
Deansbrook, Road,
Edgware, Middx.

K.H. WILDMAN Iii CO. LTD.,
Blackford House, Sutton,
Surrey, England
Tel: Melvide 1491
Cables: Tiger, Sutton, Surrey

Hayes, Middx.

The Wilson Stereo Library Ltd
104-106, NORWOOD HIGH STREET, LONDON, S.E.27

Jordan- Watts Loudspeakers- The voice of high fidelity

COME TO THE TAPE RECORDER CENTRE!
AKAI BARGAIN!
•OVER 100 MODELS

The largest showrooms in Great

Britain devoted exclusively to Tape

ON

Recorders and Tape Recording

DISPLAY

•EXPERT

Equipment.

STAFF
—EXPERT ADVICE

Whether you are interested in ageneral

•EASIEST

purpose tape recorder or ade luxe

HIRE
PURCHASE TERMS

professional machine, the staff of The Tape
Recorder Centre will be pleased to give

•GENEROUS

you the benefit of their many years

PART
EXCHANGES

experience of selling everything in Tape'.

•FREE

Every make and model of tape re-

AFTER SALES
SERVICING

corder is available for immediate
demonstration. Make your choice at
the Tape Recorder Centre and be

11111
MODEL 1710W STEREO TAPE RECORDER
Features 3 speeds 14, 34 and 74 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. OUR PRICE 95 G NS.

certain of purchasing the machine
that is ideally suited to your
individual requirements.

-e-TAPE

T
.„4
1V.

Remember—The Tape Recorder Centre Showrooms are the only showrooms ir Great Britain
specialising exclusively in the sales and service of
tape recorders.

RECORDER CENTRE

82 HIGH HOLBORN, LONDON, W.C.1. TELEPHONE: CHAncery 7401/8354
82 HIGH HOLBORN, W.C.I. Tel. 01-242 7401
228 BISHOPSGATE, E.C.2.

Tel. 01-247 2609 •

242/4 PENTONVILLE RD., N.I. Tel. 01437 8200
360 KILBURN HIGH RD., N.W.6.

748

Tel.

01-624 1656

36 LEWISHAM HIGH ST., S.E.13. Tel. 01-852 2399
87 100 ILFORD LANE, ILFORD. Tel. 01-478 2211

FOR A FAIR AND DEPENDABLE DEAL IN

FRANCIS OF STREATHAM

TAPE and HI-E1
*

Minimum Deposit and no Interest or Service Charges on H.P.
up to 18 months * Free Service during Guarantee Period
* Fair Part Exchange Allowance on your old Recorder
* Reconditioned Recorders available to personal shoppers only

We are specialists for all TANDBERG Equipment
MAINS OPERATED TAPE RECORDERS
Ampex 800 Series Stereo
Ampex 1100 Stereo
Ampex 2100 Stereo
•Akai 1710W Stereo
•Akai 3000D Pre Amp Deck Stereo
•Akai M.9 Stereo
•Akai
1800 Dual-purpose stereo 8
track cartridge and tape recorder
•Brenell Mk. 5 M Series III Mono
•Brenell Mk. 5 Series Ill Mono
•Brenell ST200 2Tr. St.
•Brenell ST400 4Tr. St.
Ferguson 3232 Stereo 4 Tr.
Ferguson 3226 Mono
Ferguson 3224 Mono
Ferguson 3216 Mono
•Ferrograph 713
•Ferrograph 702 4
•Ferrograph 722 4
Fidelity Studio 4 Track Mono
Fidelity ' Braemar' 2 or 4 Tr. Mono
Grundig TKI40 DL 4 Track Mono
Grundig TKI20 DL 2 Track Mono
•Grundig TK245 DL Stereo Mono
Grundig TR247 DL 4T. St.
Grundig 145 DL 4 Tr. Auto Mono
•Grundig TK340 DL 4 Tr. Stereo 3 sp.
Philips 4307 4 Tr. Single speed Mono
Philips 4305 4 Tr. 2 sp. Mono
Philips 4308 2 Tr. Auto
•Philips Professional PRO.12
Philips Stereo 4404 2 sp. 4 Tr.
Philips Stereo Cassette 3312 with 2 sp.
Philips 4407 St. 3 sp. 4 Tr.
•Philips 4408 Prof. 3 sp. 3 Tr. Stereo
•Reyox 77 Stereo Transis: or

Sanyo 801 St. Pre- Amp.
Sanyo 929 4 Tr. 2 sp. Stereo
Sanyo 939 4 Tr. 2 sp. Stereo
*Sanyo 990 3 sp. 4 Tr. Stereo
Sharp RD.706 2 sp. 2 Tr. Batt. Mains
°Sony 801 PA Deck 3 sp. 4 Tr. St.
Sony TC230W
*Sony 335 Deck and Stereo Pre- amp.
°Sony 255 Deck and Stereo Pre- amp.
•Tandberg Series 6X Pr. A Dk Stereo
3 sp. 2 4 Tr.
•Tandberg Series I2X 3 sp. 2 4 Tr. St.
Telefunken 200 2 Tr. Mono
Telefunken 203 Stereo Mono 4Tr. 2 sp
Telefunken 201 Mono 4 Tr.
*Vortexion WVI3 7 3-sp. 2 Tr. Mono
•Vortexion CLB 7 Stereo 2 Tr. 3 sp.
Wyndsor Vanguard 3 sp. 4 Tr. Mono

BATTERY PORTABLES
*Philips 2205 Batt Mains Cassette
Philips EL3302 Cassette
Stella 91I2AT But. ' Mains Cassette
Sharp 504 2-sp. 2 Tr. Butt. Mains
Sharp 505 Mono Batt. Mains
National 4 Tr..2 sp. Batt. Mains
National Cassette Butt. 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

SPECIAL OFFER OF WORLD
FAMOUS ' SHAMROCK' TAPE
Brand new, top quality guaranteed
2400', 7" reel Polyester
„
2I /1200' 7" ot 5I" or 5" ..
........
.26
P. and P. 1/6 per reel. '
Orders over £3
post free. Cash with order please.

• MICROPHONES, 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

HEN.8 and include s.a.e, for reply

MAINS POWER PACKS

IIII-FI DEPT.

eAMPLIFIERS

Quad Rogers Arena Philips
Goodman
Nikko
Ferguson
Leak Armstrong Tripletone
Scott Tandberg

•TUNERS

Quad Rogers Leak Armstrong
Tripletone
Arena
Philips
Nikko Goodman Huldra

e

LOUDSPEAKERS
Quad
Rogers
W.B.
Kef
Wharfedale Goodman Tannoy
Lowther Leak Elac 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
0 rotofon
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

Philips, Stella
Telefunken 300 with cell
Uher 4000 with cell

Between St. Leonard's Church
and Streatham Station

• Microphone extra

•

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

Bowers & Wilkins
for everything
that is best
in

C. H. ( HI- FIDELITY) LTD.
Hi-Fidelity Centre

12 DRURY LANE,

167-169

SOLIHULL,

BROMSGROVE ST.,
BIRMINGHAM 5.
021-692 1487

VVARVVICKSH1RE.
021-705 7999

Available at our Birmingham premises.

One

of each of the following complete Tape Recorders, new and guaranteed!
Bowers & Wilkins bring you
the finest, most comprehensive
Hi -Fi range on the South Coast.
In our enlarged demonstration lounge you
can experience all the latest equipment in
just the way it was meant to be heard. You
can talk with people who feel the way you do about
Hi -Fi -- not just salesmen, but real experts with the
right answer to any problems. And behind the scenes are technicians
who tackle installations, repairs and servicing quickly and efficiently.
Whichever way you look at it—
a visit to Bowers &
makes sound sense.

FERROGRAPH
Model 631 +- track .. .

BRENELL
Mk V Series 3 with magic eye

£77/14/—

GRUNDIG

WILKINS

(BOWERS

£99/15/—

Model 633 " Connoisseur" ..

Model 220 +- track

G.TO.

Bechet Buildings. Littlehnotp Ion Bond. Worthing,. Sussex Tel: 611.1l

'749

. £78/15/—

INTRODUCING THE NEW AMERICAN

Join the
Audio T Set

POLY- PLANAR WAFER-TYPE SPEAKER

DISCOUNTS

I
3gns.

ADVICE

DEMONSTRATIONS

CABINETS BUILT

A K.F. PRODUCT

PERSONAL EXPORT

TEMPLATE SERVICE

FREE DELIVERY

LEAFLETS

UNLIMITED

Full details from:
* Handling 20 watts peak

* Size 20" x 14+" x5"

* Frequency range 40 c/s20

* Top quality Teak Veneer
finish

* 8ohms Impedance

* Padded front

AUDIO T
Dept. I6-DN
119 OXFORD STREET, LONDON W.I

* Price includes Post and Packing

Hours:

Also available: Bass Reflex Model

Monday— Friday, 10-6 p.m.

14" x 15" x9, 18 gns.

(1.30-2.30 Lunch/Bank, etc.)
Saturday 9.30-12.30

Send s.a.e. for further information, to:—
RHYTHM

Tel: 01-437 3036/5338/8391
N.B. All ' phones are cut off Saturday mornings

HOUSE

20-22 Middle Hillgate, Stockport, Cheshire.

We are not a Superstore

Two more sound
ideas from Grundig.

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 simp'e and wholly

Like our speaker enclosures.
Beautifully finished in teak and
walnut and fitted with really high-quality
Grundig loudspeakers.
Truly superb reproduction.
Also, if you have atransistor radio, the
Grundig mains power pack is avery useful
battery saver.
It just fits in the space of aconventional PP9
battery so when your portable isn't going any place
you can run it off the mains supply.

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
more than enough to ensure full output from any
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 RIM ( BSI 1928)*Signal to noise greater than
60 dB * 2silicon transistor stages per channel
* Fully shielded against electrostatic and electromagnetic fields
* Size 4-r x2" x11" * Weight 6oz. * Simple to connect.

Write for the name and address of your nearest
Grundig Accessories specialist.

GOLDRING-LENCO VV7 PREAMPLIFIER £8.10.0.

®

Grundig ( Great Britain) Ltd., London S.E.26.
A Member of the British Industrial Holdings Group.
750

Goldring Manufacturing Co. ( GREAT BRITAIN) Ltd.,
486-488 High Rd., Leytonstone, London, E.11. Tel: Leytonstone 8343

fai) Z.?

FANTASTIC

STEREO

APPOINTED AGENTS FOR

-

B & 0, Sony, Arena, Tandberg, etc.

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

All the following items are available for
immediate delivery:
QUAD 33 Stereo Control Unit

47/6'

QUAD 303 Power Amplifier
QUAD FM Stereo Tuner
-"-J TYPE 9TAHC

LEAK Stereo 30 plus Amplifier
LEAK Stereo 70 plus Amplifier
ROGERS Cadet Stereo Amplifier

Sensitivity:

ROGERS Ravensbrook Amplifier

1716, p.p. 2/6

Decca Deram with dia

95/-, p.p. 2/6
35/-, p.p. 26

"

E5/19/6, p.p. 2'6

B & O SP6

(
List Price 82/-)

Shure M3DM
AT66

£7/19/6, p.p. 2/6
"

NM22

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

Replacement
Diamond Styli, I5/-.

TELETON 203 Stereo Amplifier

Acos GP9I Mono

B & O SPI

Post Free if sent with other goods.

TELETON F2000 Tuner-Amplifier

PICK-UP CARTRIDGES ON
SPECIAL OFFER

Sonotone 8TA " "

P & P 2/6

QUAD Electrostatic Loudspeakers

GIRO NO
55-422 0008

BARGAINS

£6/19/6, p.p. 2,6
E5/19/6, p.p. 2 6
£4/15/-, p.p. 2/6

TWIN DIA. STYLI FOR 9TAHC
•
Ithou. L.P. • 5 thou. stereo. Special offer,
22'6 post free.

TELETON SAQ203 TRANSISTOR STEREO AMPLIFIER

The latest model from the fabulous Teleton
range of Hi Fi Stereo equipment. Incorporates
16 transistors and diodes producing superb quality
Hi Fi reproduction. Output 10 watts per channel
music power at less than 2 per cent harmonic
distortion. Frequency response + 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 ± 10 dB.
Stereo/mono slide switch.
Stereo Headphone
socket. Housed in attractive oiled walnut cab net
with brushed aluminium front panel.
SPECIAL OFFER
P. & P. 10,-

£ 2A

eGARRARD

n

NOW ON
DEMONSTRATION

MAGNETIC STEREO
HEAD TYPE NM 22
Technical Specification:
Frequency response: 20-20,000
c/s. Output voltage: 5 mV
(1000 c/s 5 cm/SEC). Channel
balance: 1dB ( 1000 c/s). Channel separation: 20 dB ( 1000
c/s). Load impedance: 50,000100,000 ohms.
DC resistance: 550 ohms. Impedance: 2000 ohms. Compliance:
6x 10 -6
cm/dyne.
Tracking
force:
2-3.5 gr.
Weight: 7 gr.
Mounting:
M.S.
and
E.I.A.
standard.
Diamond: 0.7 thou.
SPECIAL OFFER 95/-, P/P 2/6.
Replacement Diamond Styli,
0.7 thou., 52/6. Post free.

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

69/6

P/PACKING 4/6

NOW ON DEMONSTRATION

eTEAK

UNITS

PLINTHS

PLI NTH
AND
COVER
A superbly made plinth finished in teak, and natural- tinted cover.
Ready-cut for SP25, AT60, LM3000 etc. List Price £7. FANTASTIC
VALUE at 95/-, P/P 7/6.
Deluxe version also available with dark grey tinted perspex cover,
4/6 extra.

eGarrard SP25 Mk II motor
..
£ 11,19/6 PT 9/eGarrard AT60 Mk It autochanger .. £ 13/19/6 P/P 9/eGarrard SP25 Mk 11 on base as above ..
04/4/6 PT 12/6
eGarrard SP25 Mk II with base and cover ..
E16/14/6 P/P 17/eGarrard SP25 Mk II with base and smoked grey
perspex cover .. .. .. .. £ 16/19/- PiP Ill',Garrard AP75 player unit .. .. £ 18/19/6 P/P 10/eGarrard A70 Mk II autochanger .. £ I3/7/6 P/P 10/All above G irrard motor units can be supplied ready- wired with
6ft. of mains lead and twin stereo audio cables at 12/6 extra. Phono
plugs or 5 pin DIN plugs can also be fitted at additional cost of 7/if required.

S.a.e. for illustrated leaflets on above items and special budget stereo
systems from 55 gns., including Sonotone Solent speakers.
TEAK PLINTH & COVER READY- CUT
Suitable for AP75, SL75, SL95 £6.17.6. P.&P. 10 -

THE MAIL ORDER &
400 EDGWARE ROAD Telephone:
HI-FI SPECIALISTS
PADDINGTON W.2
01-723 5521
MANY BARGAINS IN USED EQUIPMENT S.A.E FOR LISTS

LEE ELECTRONICS

751

2mins from Edgware Rd. Station
(
Bakerloo line). Closed Thursday

N

YOU CAN HAVE
GOOD SOUND EQUIPMENT
if you choose

&rampiani

LUX SQ 1220
100 WATTS

tremplen Reproducers Ltd. Hanworth Trading Estate, Fetthem, Middles

RMS INTO

A
•D•

8 OHMS
RECOMMENDED
PRICE

£115-14-6

OUR CASH PRICE
or your QUAD Il an. AMPS and £ 60.10,or your LEAK STEREO 30 and L72/I0/or your GOODMANS MAXAMP and L74/I 01or your RAVENSBOURNE and L63/10/OR YOU NAME IT . . .

LOUDSPEAKER
ENCLOSURES
CABINETS

STOCK MODELS OR MADE
TO YOUR SPECIFICATION

£99-10-0

FINEST VENEERS & FINISHES

PLEASE

A. DAVIES & CO.

NOTE

(Cabinet Makers)

OUR NEW

RE VOX

56 WELLESLEY ROAD
LONDON, N.W.5

ADDRESS

01-485 5775

Open till 5.30 Saturday

A77 SERIES

1122 or 1124

TAPES at quantity
DISCOUNTS

RECOMMENDED PRICE

£204-15-0

OUR

Inc.

Amps

CASH PRICE

or your RE VOX G36 and LI 10/ I0jor your REVOX 636 and LI35/10/OR YOU NAME IT...

.£183-10-0

From 5% for £ 1.0.0 to 25% for £ 14.0.0.
Top brands & others at half the price.
Any assortment.

GUARANTEED USED AND DEMONSTRATION EQUIPMENT
GRUNDIG RTV350 TUNER- AMP ( SIS)
GRUNDIG TK 145 TAPE RECORDER ( S/S)
AKAI MATCHED SPEAKERS ( SIS)
LEAK STEREO 30 and TROUGHLINE D/CASE ( 5/5)
ROGERS RAVENSBOURNE AMP CHASSIS
ARMSTRONG 127 TUNER- AMP ( S/S)..
ARMSTRONG 425 TUNER- AMP ( S/S)..
NIKKO TRM 40B AMPLIFIER IS/S) .
SANYO DC 534E STEREO REC. PLAYER ( SiS)
KEF CONCORD SPEAKER ( S/H)
SANSUI 250 TUNER/AMP ( S/H)
GARRARD L & 8 80 ( ARENA) ( S/H)
GARRARD AP75 DECK (S/H)

j

KIRKMAN, 40 The Broadway,

£79 10 £32 10 E1710 E89 10 £47,10 E32 10 £62 10 E37/10/E115/10/E15/10/£92/101E35/10/C13/10/-

CRAWLEY,

SUSSEX

FLAT FOR SALE

SPECIAL OFFER
AGFA PE2I STANDARD TAPE
7" SPOOL
1200 ft. 22/6 each.

or a sharp, any note is a natural for perfect reproduction by the LNB Charnwood 2, the only loud-

SANYO — LUX — LEAK — QUAD — ROGERS — TOSHIBA — TANDBERG
— NIKKO — ARENA — CHILTON ETC., ETC.

speaker system

oH.P. CREDIT FACILITIES o BY RETURN MAIL ORDER.
eINSTANT BARCLAYCARD CREDIT. ( carriage extra).

with Tapped Damping Control.

Freehold £23.10.0. Send for leaflets.

WIMBLEDON

LNB

JAMES RUSSELL & SONS LTD.
5— II WIMBLEDON (Station) BRIDGE, SWI9

LOUGHBOROUGH

Tel.: 01-946 8804

752

LNB Audio Limited, 25 Cambridge
Street, Loughborough, Leics.
Tel. Loughborough 61229

MAT

Ens

MANC
NATIONAL
RS 1000S .. . £250
RS 790S with RID8058 speakers .. £ 190
RS 76IS .. .. £ 130
RS 766US .. .. £72
RQ 206S .. .. £27
RQ 113S .. .. £20
T 100F .. .. £39
R44IB . .. £26
RQ 120S .. .. £38
RQ 231S .. .. £60
RS 753S .. .. £70
TOSHIBA
GT 62IP .. .. £34
G1 601V .. .. £40
KT 20P .. .. £37
MR80 .. ..
a,
TRUVOX
R102 .. ..
R104 .. ..

£75
£75

1)11

of Discontinued or Demonstration-soiled
Recorders, Hi-Fi, Radios, etc.,
at drastically cut prices.
All items brand new in makers boxes with
accompanying literature and guarantee.

EsTER

BANG and OLUFSEN
5000 Tuner .. £87
5000 Amp. .. £ 120
3000 Gram. .. £70
5000 pair .. .. £ 105
900M .. .. £70
900K .. .. £77
1400M .. £95
1400K .. .. £ 102
1500D/L .. .. £ 105
2000K D/L
1000V .. £.37/10/—
1500 .. .. £72
All Rosewood (
ex 1000V).
AKAI
X300 - • • £ 192
X150D .. .. £ 109
XV .. .. .. £ 144
M9 . .. .. £ 170
1710. .. .. £95
SW 130 .. .. £30

.
i'11II E It S 0 IF
M .% Ni c II E s T E W

ANNUAL DISPOSAL

M

TANDBERG
1541 .. .. £73
64X .. .. £ 133
8-55 MPX .. .. £85
SS 10-71 .. .. £67
SS 10-72 .. .. £72
11-2 plus Case .. £ 138
TP3-3W .. .. £34
Slide Syne .. .. £ 19
2 x Tan 7 .. .. £47
2 x Tan 10 .. £30
PAUL

MARCONI
4212 .. ..
4218

..

..

E9

£44

£72

DULCI
207 .. .. .. £ 1
7
FMT 7S .. .. £26
PD3 .. .. £20

35 John Dalton Street,
e

PLUS

Cassette Player ..

Manchester 1

41P.

8Withy Grove,
Manchester 4.

AP.

PHILIPS
EL 3302 .. .. £27
EL 3303 .. .. £31
EL 3312 .. .. £59
EL 3310 .. .. £40
N 2205 .. £36/10/—
EL 3787 .. £9/10/—
N 4304 .. £28
N 3575 .. .. £80
N 4200 .. .. £29
EL 1995 .. .. £ 16
GA 217 .. .. £26
GA 230 .. £49
GA 228 .. .. £ 17
GA 145 .. £24
GH 919 .. £49/101—
GH 926 .. .. £ 18
GH
..
£36
GL 559
£9/10/—

STELLA
ST 462 .. .. £59
ST 9114 .. .. £60
ST 9111 .. .. £34
ST 9112 .. .. £34
ST 7005 .. .. £ 15
ST 4500 .. £ 11/10/—
ST 6239 .. .. £ 10
ST 6143 .. .. £ 15

GL 565 .. .. £ 17
GL 566 .. .. £27
GL 562 .. £28

MR 101 .. ..
£28
M18 .. .. £28
M R120 .. ..
£39

21 Market Street,
Bolton.

SANSUI

TU 70 .. .. £62
250.. .. .. £80
400 .. .. .. £ 104
500A .. £ 100
707A ( S/H) .. £ 100
1000A .. .. £ 114
2000 .. .. £ 135
SANYO

Mail Orders to John Dalton Street.

AP'

Postage 20/— all items.

Hi-Fi

IL C. IIARRIDGE LTD

WE ARE MUCH MORE INTERESTED IN

THE PART EXCHANGE SPECIALISTS

•
MUSIC

Any audio equipment considered

That's what we really care about. And we care about the people who share our
passion for the "sacred art". That's why such diverse media as 'The Guardian' and
'House and Garden' single us out. Why the American magazine 'High Fidelity'
referred to ' Music in the Home' as "epitomizing the literate, music-oriented and
quality-minded British audio field in general.
Deeper Enjoyment
We strongly believe that the whole pursuit of HiFi should be directed towards a
deeper enjoyment and more thorough appreciation of fine music; that you don't
have to master audio jargon and technique before you can enjoy its fruits in your
own home. Of course we care about the technical aspects too, in so far as they serve
the cause of music, but it is the cause itself that really concerns us.
Live Record Review
Our pre-occupation with musical values lies behind, not only our choice of turntables,
pick-ups, amplifiers, tuners, tape units, and loudspeakers, but also behind ' Live
Record Review' our weekly free recital, devoted to the latest record releases (2 to
4.30 every Saturday afternoon) and our Record Advisory Service, based on a quarter
of acentury's experience of record reviewing in British and American journals.
Budget-conscious
Our aim is to help you achieve and maintain the most satisfying and rewarding reproduction of music in your own home, and within your own means. This is where
BUDGET STEREO comes in. We realise that in many cases the benefits of stereo
at home can be enjoyed only after careful saving and economy. Our BUDGET
STEREO concept is designed exclusively to put maximum enjoyment of music at
minimum cost within your reach. It represents a general flexible, all-round approach
to stereo installation, based mainly on the CQ Junior bookshelf speaker. This system,
which has been aThomas Heinitz exclusive for many years, costs only 14gns. We, and
most of our clients consider it more musically satisfying than other units costing
25gns. But to make sure you will like the sound of the CQ speaker in your home as
much as you did in our showroom every pair of CQ Juniors is returnable to us
within six weeks. You can then choose any alternative speakers available and just
pay the difference!
Mutual Trust
We take apride in our reputation, our genuine expertise and our comprehensive after'
sales service and our long-lasting relationship between ourselves and our customers.
It is this mutual trust that leads to the countless personal recommendations which
form the most vital part of our business. Indeed, caring about you and your love of
music is our business. The best way for you to find out about ' Music in the Home' is
to come along and see us. If you can't manage that, write to us and we will send you
some of our literature.
Hours of Business: 9.30 to 5.30 (Thurs. 9.30-l; Friday 9.30-7)

either for CASH or EXCHANGE
— BEST OFFERS AVAILABLE —
WRITE IN TODAY, Quoting Ref: H.F.N.

Address: 8 MOOR ST., LONDON W1J 5LJ
Telephone: 01-437 7108

RAPID RECORDING SERVICE
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.
Have you a Positive or Negative Personality?
Are you at ease in company?
Can you take command in a difficult situation?
Your future will be what you make it—make it what you want it to be.
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."
Brochures from`—

TH

RAPID RECORDING SERVICE
21 Bishops Close, London, E.17
753

Thomas Heinitz
Tel. 01-229 2077

MUSIC IN THE HOME

35 MOSCOW RD QUEENSWAY LONDON

W2

AUDIO SERVICES

PEAK SOUND PA.15-15

offer up to

25% CASH
SWUM

HIGH FIDELITY POWER AMPLIFIER MODULE FOR THE FINEST POSSIBLE
PERFORMANCE

as recommended for the HiFi News TWIN TWENTY

plus DEMONSTRATIONS
EXPERT GUIDANCE
INSTALLATION IF REQUIRED
SERVICE
GUARANTEED SATISFACTION

25 WATTS
R.M.S.
INTO 15 OHMS

Reg Williamson's Twin Twenty as described in Hi Fi News is
one of the finest high fidelity systems ever and Peak Sound
are particularly proud that their PA.25-I5 ready- built power
amplifier module based on Reg VVilliamson's circuit has been
fully approved both for its form and performance. This
means a great saving in time and effort for the enthusiast
prepared to construct his own assembly for the sake of
owning a superlatively fine high fidelity stereo amplifier at
not too great acost for the PA.25-15 is amodel of technically
efficient design. The sub- miniature output transistors are
housed out of sight between the shell which serves as both
screen and heat sink and the circuit baseboard. The forward
edge of the module can take an edge connector for power
and output connections. A 68 volt power supply unit will be
available very shortly. For full circuit details see "Hi Fi News",
March issue.

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 series.

TECHNICAL SPECIFICATION
Power requirement: 68 VDC.
Speaker impedance: 8-16 ohms.
Power at 1Hz: 26.6 W

into 15 ohms.

Total harmonic distortion at IkHz/26.6
watts: Less than 0.1%.

. . . and now Audio Services introduce their latest development, the
NOVASTATIC Loudspeaker at only £42. An economically priced,
quality performance development from the very successful Dynastatic
series, the NOVASTATIC incorporates the patented Shackman Electrostatic Unit. They are now on continuous demonstration together with
the new Shackman Dynasonic 2T. At £ 29 10 0.

Bandwidth for
1d8 at 20 W at less than
0.25% distortion: 20 Hz- 20 kHz.
Frequency response at 1W: - 20 Hz120 kHz (
3dB).
Input sensitivity for 26.6 W: 500 mV.
Signal to noise ratio: Better than 80 dB.
Size 5" x 3I" x I.

PEAK SOUND PA.25-15 designer- approved power
amplifier module ready built and tested.
If ordered direct, please odd 1/6 p.p. per unit.

£11.15.0

WE ARE A SHOP
AND CALLERS ARE WELCOME

PEAK SOUND ES.10-15 LOUDSPEAKER
This is the speaker that HI-FI NEWS described as " Rolls-Royce"

Hours of opening 9.30 a.m.-6.00 p.m.
Thursday. Tel: 01-449 6605

P. J. Baxandall ( of Tone Control Circuit fame)
designed this high-fidelity loudspeaker which, by
using original equalising circuitry, was both low
priced and extremely efficient as described in
Wireless World (
Aug./Sept. ' 68). Peak Sound are
privileged to supply the kit for this exactly to the
specification and approval of the designer. Input
impedance- 15 ohms; loading up to 10 watts
R.M.S.; response 60 to 14,000 Hz ( 100-10 kHz
-; 3dB). Teak finished cabinet- 18"x 12
10.
Kit complete with special elliptical unit, pack- flat
cabinet, and all parts.
£10.2.3 £ I.2.9 P/Tax
(Carr. 12/6). Leaflet available.

including Saturday.

Half day

The Dynastatic Mark 11 loudspeaker is widely exported. Price £ 52.
Covered by British Patents Nos. 1059307 and 1105627. Other UK and
US patents pending.

mommummumg

x
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Go to your dealer now
for your authentic Peak Sound PA.25- 15 Kit or
ES.10-15 Kit. In case of difficulty, please send
direct, giving the name and address of your usual
supplier if possible. Add 1/6 postage and packing
per module in U.K. and 12/6 carr. per ES.I0-15 if
ordered direct in U.K.

82, EAST BARNET

TRADE ENQUIRIES INVITED

NEW BARNET.HERTS.

PEAK SOUND ( HARROW) LTD.

TEL: BARnel 6805.

32 ST. JUDE'S RD., ENGLEFIELD GREEN,
EGHAM, SURREY. Telephone EGHAM 5316

SEND
stamped addressed
envelope for
our new
DISCOUNT
price list
HN

754
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Quad 22 control unit, one quad power amplifier, Quad
FM tuner with decoder, £ 35. Meakin, 156 High Street,
lbstock, Leicester.

CLASSIFIED
ADVERTISEMENTS

Truvox TSA 100. £26; pair Sugden major speaker
systems, £23. Kelly, 20 Burlington Gardens, Hadleigh,
Benfleet, Essex.

Advertisements for this section must be pre- paid. The rate is 8d. per word ( private), minimum
I0/-, Box Nos. 2s. 6d. extra. Trade rates 1/- per word, minimum I5s., Box Nos. 2s. 6d. extra.
Copy and remittance for advertisements in JULY 1969 issue must reach these offices by
4th JUNE, addressed to: The Advertisement Manager, Hi Fi News, Link House, Dingwall
Avenue, Croydon, CR9 2TA. NOTE: Advertisement copy must be clearly printed in block
capitals or typewritten.
Replies to Box Nos, should be addressed to the Advertisement Manager, Hi Fi News, Link House,
Dingwall Avenue, Croydon, CR9 2TA, and the Box No. quoted on the outside of the envelope.
The district after Box No. indicates its locality.
Young man with experience of HiFi required as
salesman by photographic shops extending interests into
this field. Interest in photography an advantage. N.W.
London area. Box. No. 1049 London.

SITUATIONS VACANT
HiFi Tape Recorders. Senior Salesman required, must
be fully experienced in all makes ot equipment. Also
Junior Salesman required. Telesonic Ltd., 92 Tottenharn
Court Road, London, W.I. Tel.: 01-636 8177.
Sales Manager required by High Fidelity equipment
manufacturer. Commercial experience and ability to
work on own initiative essential. Knowledge of hi-fi
and experience of customer liaison desirable. Apply
stating age, experience and salary required to: Rogers
Developments ( Electronics) Limited, 4-14 Barmeston
Road, Catford, S.E.6. Tel.: 01-698 7424/4340.
Junior Service Engineer for NACRA, the world's
finest professional portable tape recorder. An excellent
opportunity has arisen for a young engineer to work in
our service department. The successful applicant will be
an enthusiastic and diligent worker with a good understanding of basic tape recorder principles and a standard
of workmanship consistent with the quality of the product.
Good salary and conditions. Existing holiday arrangements honoured. Please send full details in writing to:
Managing Director, Hayden Laboratories Ltd., East
House, Chiltern Avenue, Amersham, Bucks.
Manager required for HiFi & Components dept.
Apply: Alan Bold, Bold & Burrows, Verulam Road,
Tel.: St Albans 59234.
Photo-Staff Consultants Ltd. are the leading agency for
HiFi sales and technical staff. Experienced personnel
required for jobs in all areas of London and the Country.
Phone or call PHOTO-STAFF 01-734 1918 (5 lines)
25 Oxford Street, W. I. No lees to staff.

Tandberg 64x new £90. Radford STA25 £40.
demonstration ring 01-340 7217.

For

Solid State Amplifier Trio TK. 250T. £40. Sharp
tape recorder 3-speed solid state. £50. Both 4 months
old. Tel.: Ocansey 01-733 3981 (evening) 01-437 6980
Ext. 41 ( day).
Tandberg IS, half-track mono, 6 months old, perfect,
including cover and three tapes, £60. Farnham ( Surrey)
3473.
Leak Stereo tuner £40. Stereo 30 £ 30. Telefunken 85
tape unit £20. Garrard 301 £ 10. Decca fías arm and
stereo II head £ 18 or would sell complete in walnut
cabinet with AM and TV tuner for £ 150 (cost £350).
Tel.: Bourne End 20642 evenings.
Leak TL/50 plus power amplifier, suitable discotheque,
etc. Virtually unused. £ 30. Burchill 01-727 0161.
Leak Varislope stereo control unit immaculate condition. Bush SRP3 1record player. Tel.: Rel 8911 (London,
S.W.8).
Leak Stereo 70, three months old £ 50. Stones, 8Dutton
Road, Ipswich, Suffolk. Tel.: Ipswich 58666.
Only £ 17. Shure M75G with N75E stylus, as new,
155 Tudor Drive, Kingston, Surrey. Tel.: 01-546 5881.

HI-FI SALES

IWe're the tops in Hi -Fi.

We
are expanding fast. We need
top salesmen to go with top
equipment and top showrooms. At top salaries! If
you know Hi Fi backwards,
can advise customers what
they should have-and then
keep within their budgets
and SELL them what they can
afford-you may be our man.
Experienced top-quality sales
man can expect:

I

I

in

I
II
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Revox A77 model 1102. 4. track stereo recorder, 3
months old. Just checked and tested by Revox, engineers
report available, cost £ 167 accept £ 130. Also stereo
headphones mic., tape at half price. Tel.: Nottingham
72765.
B & 0 2000 stereo tape recorder little used £80. AKG
stereo microphone never used £7/10/0. Box No. 1051
(Surrey).

Contact:
Mr. L. Astor. 01-580 2255.

MI

la

Armstrong 425 FM tuner/amplifier £52. Thorens
TDI50AB, ASI 3, perspex cover, Shure M55E £40 or
offers. Box No. 1052 ( E. Yorks).
Quad 22 control with amplifiers F.M. tuner/decoder
£68/10/0. Decca super arm Mk. 2 £9. 72 Walcot Avenue,
Luton, Beds.
Radford SCA30 October 1968 £85, B & W DM3 £46,
Ortofon SLI5E with transformer £23. Monitor loudspeaker £28, Demonstrations, Tel.: 01-BOW2364 after
7 p.m.
First firm offer of £4secures STC stereo/mono 300-ohm
headphones. Suit Beocord, Revox, or with matching
network, Beolit radios etc. Favourably reviewed in
Hi Fi News. Comfortable to wear for long periods.
Perfect order. Personal inspection/collection Bucks, by
arrangement or posted direct anywhere in U.K. S.a.e.
please to Austin Uden, c/o The Editor, HiFi News,
Link House, Dingwall Avenue, Croydon, CR9 2TA.
Tandberg Series 12 £70. Leak troughline tuner £ 19.
EMI EPU 100 MI £ 11. Leak varislope amp/cu. £ 16.
Marshall, 7 Straiton Place, Edinburgh. Tel.: 031-669
4099.
Brenell Mk. V3 stereo deck and tape link, nearly new,
perfect £70 o.n.o. Kennedy, 90D Clarendon Road,
Leeds 2.
HiFi News. January 1961 to September 1968, offers
for all to Box No. 1053 ( Middlesex).
Professional 10 channel console audio mixer. Microphone, tape, gram., auxiliary and spot input. Level and
monitoring facilities. View by appointment Tel.: 01-748
3290.
Shure V15- I in S.2 shell unused £ 16, Shure M75E in
Thorens shell unused £20. Leak Stereo 70 (chassis)
unused in makers carton with guarantee £57. Further
details Tel.: Windsor 64931.
Quad electrostatic loudspeakers ( pair) £60 will demonstrate evenings, also AKG 60 headphones (new) £9.
W. J. Campbell, 21 Elvaston Place, South Kensington,
London, S.W.7.
Goldring GL70, Deram, plinth, Armstrong 221 amplifier
(10 w.p.c.) AM- FM tuner. Tannoy audiometric speakers
£140 cash. East Horsley 2072 evenings.
Uher 4000 portable tape recorder as new with carrying
case, battery charger and microphone. £75 or near
offer. Currently, L-series retailing at £ 132/10/0. Tel.:
Pine OGU 3 68302 (Guildford) or 01-836 4466.
Trio stereo tuner/amplifier, FM/AM/AM/SW 28 watts.
As new, in cabinet with space for transcription unit or
recorder £40. 13 Southern Avenue, R.A.F. Henlow,
Beds.

Leak Stereo 70, Leak trough-line stereo, 2 matched
Celeste and 2 matched Maxim speakers. Beogram 1000
and record cabinet. Makers' guarantee. £ 169 complete.
5 Dorking Court, Hampden Lane, Tottenham, N.I 7.

Revox G36 4 track stereo recorder, perfect condition,
demonstration any evening by appointment, £75. C. Gale,
2 Friend's Close, Langley Green, Crawley, Sussex.

Tandberg 15 four track tape recorder, £60. B &
GFB pickup preamp., £ 5. Both in perfect condition.
Tel.: Guildford 4126.
Voigt Domestic Comer Horn with final model Voigt
PM unit, 1-mm gap, £35. Decca Corner Horn, PM 6
unit, £ 17. Tel.: 01-748 7050.

Two Goodmans 1B3 triple-loudspeaker enclosures.
Originally 57gns. each: £22 each. Reslo ribbon RBI'''.
microphone (list £ 14): £8. Tel. Great Dunmow 2780.
(Essex.)

All we expect is RESULTS. I

Tannoy Monitor 12 special cabinet £26. Telefunken
85 tape recorder £25. Pair Goodman Axiom 80 one in
corner cabinet £23. Tel.: Radlett ( Herts) 6640.

Tandberg 64X, stereo, bought January, little used,
£120 o.n.o. Tel.: Bozeat 347 (Northants).

As new: 2 Celestion CX1512 standard speakers and
cabinets. £45 the pair: I Leak FM trough line 3 tuner
£24. Also various Heathkit items. 21 Balmuir Gardens.
S.W.15. Tel.: 01-789 4456.

Four- figure salary
Five-day week
Pension scheme
Top bonuses
Top prospects.

P
I BIM

FOR SALE- private
Still in original packing Akai M9, list £ 198, genuine sale
£125, full guarantee. Box No. 1047 ( Hants).

Custom built stereo system including PIONEER
integrated 40 watt amp. and tuner AM/FM Multiplex
SX110, PE STUDIO deck, TANDBERG 74B Tape
recorder, PAX 25B Speaker enclosures, Headphones.
Housed in solid teak cabinet-Bargain £ 300. Tel.:
01-669 1259.

Bargains. Little used. Garrard 301 Turntable on Teak
plinth with illuminated strobe. £ 16.
EPU 100 EMI
stereo pick-up for use with above £8. Together £22.
Latest Goldring SL75 pickup arm new with Shure
M55E cartridge. £ 15. Shure Solo-Phone Amplifier £8.
Jenson Stereophones £7. Brown Dynamic Stereophones
£4. Two G.E.C. Metal cone speakers £5 each. Baker,
Thorneyfold Farm, Bodle Street, Near Hailsham, Sussex.
Tel.: Rushlake Green 232.
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Rogers Cadet III £25 as new.
(Bedfordshire.)

Tel.: Langford 607.

Two Pioneer 10 - dual speakers in professionally made
teak cabinets 2' x Ir • l' little used, perfect, £30. Box
No. 1054 (Somerset).
Telefunken M300 battery recorder, excellent condition,
including reported microphone with extra long lead, ideal
for cine enthusiast or sound collector, free microphone
included, £55. K. J. Horsham, 361 Churchill Avenue,
Chatham, Kent.
Newly serviced Garrard 301 on plinth with Decca
ffss Mk. II. All perfect, £30. Brand new Quad Stereo
Tuner, £45. Auriol Pick-up Control, £2. Pair Shackman
Dynasonic Loudspeakers (4 tweeters- 1 bass unit each)
£50 pair. Box No. 1057 ( London).
Stereo main amplifiers, 70 watt, brand new, cost £65£35. Tel.: PAR 8447 ( London W.8.).
Revox 736 high speed, 2track. Unused. Professionally
calibrated within ± IdB to 20 kc. £ 120. Tel.: 01-422 2795.
Ferrograph 632 stereo, hardly used, cost £ 140, immaculate bargain £75 o.n.o. Tel.: 01-989 8034 ( Leytonstone).

FOR SALE—trade
Save £££s on new
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.
'Somerset' 10 and 30 watt output transformer. Transformer Equipment Limited, Railway Place, London
S.W.19.
A better deal provided by a specialist Hi Fi Retail
Establishment of high reputation. Up to 25% discount.
Leading makes.
Massive stocks.
Demonstrations,
guidance, installations service. Optimum performance
guaranteed. Write or phone. Callers welcome. Shop
hours, 9.30 a.m.-6 p.m. Half day Thursday. Open all
day Saturday. Audio Services Ltd., 82 East Barnet Road,
New Barnet. Tel.: 6605.
UP to 25% discount and an extra 21 % bonus on orders
over £ 100. Send for our new list now and compare our
prices. Planet Electronics, 26 Highview Avenue, Edgware,
Middlesex.
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. We will quote
if we are able to help. You will find our prices very
competitive for the high quality. Visit our works and
showroom. A. Davies & Co., 56 Wellesley Road,
London N.W.5. Tel.: 01-485 5775.
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.

REMARKABLE
EQUIPMENT
BARGAINS
* Top Discounts
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* 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

THE EXPERT'S CHOICE
HiFi News contributor Harry Leeming gives a
"hint", and " tips" a special recommendation.
Watch this space every month!
SHORTWAVE RECEPTION. "Don't try and
fit ashort wave tuner to your Hi -Fi system, buy
an entirely separate communications receiver.
As alicensed ' ham' 1am really pushing the Trio
9R59DE as being an excellent receiver covering
all the long distance ham bands, broadcast and
shipping bands."
S.A.E. and we will send you a leaflet, or better
still send £42.10.0 and we will send the receiver
(speaker £4.7.6 extra). If you would like a dem
drop in and see Mr. Leeming.

Holdings Photo/Audio Centre,
39 /41 Mincing Lane, Blackburn BB2 2AF.
Tel 59595/6 ( closed on Thursdays).

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
Always be careful (and money wise) before buying
quality equipment. Send your requirement to Audio
Supply Association for evaluation and quotation. See
below.
If quality matters consult first our 70-page photographically illustrated catalogue with technical specifications ( 5/6). 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 Rd., London W.4

CASH DISCOUNTS
AMPLIFIERS: Dulci 207M, £ 17/10/-; Goodmans
Maxamp., £43/4/-; Leak Stereo 70, £50/18/-; £56/18/(cased); Pioneer SA700, £78; Rogers Ravensbourne,
£51/ I4/- (cased), £47/12/- (chassis); Nikko TRM40B,
£39; Sinclair Neoteric 60, &16/41-. CARTRIDGES/
ARMS: ADC 220, £71101-; AD76K, £4; AD86K,
£5/9/6; Audio Technica AT66, £5/1216; AT2IS, £6/13/1;
AT2I X, £ 13/6/11; B & 0, SP6, £6181-; Empire 808,
£8/9/3; Goldring G800H, £9/5/-; G800, £ 10/18/-;
G800E, £ 15/ I6/-; G800SE, £21; L75, £ 10/12/6; Nea,
V70, £41101-; G30, £ 10/-/6; Ortofon, SLI5E/Module;
E23/18/8; RS212, £25/6/1 I ; Pickering VIS AME3,
£16; Shure, M3DM, £6/10/-; M3IE, £ 11; M32E. £ 10/2/6;
11445, £ 11 /
5/-; M44-7 & C, [ 10/5/-; 1144E. £ 13; M55- E,
£15/ 10/-; M75-6, £ 13/5/-; M75-G, £ 13/10/-; M75- E,
£20; M91- E, £24; V15, £30; M75E-DI9 and 95G, £22.
TUNERS: Armstrong 524, £33/10/-; Arena F2I I
(MPX), 04; Eagle AFM 200, £27/10/-; Goodmans
Stereomax, £69/9/4; Leak T/Line Stereo, £41/8/4
(chassis); Nikko FAMI2F, £61. TUNER/AMPLIFIERS: Arena T2400 (
mpx), £73; T2500F ( mpx),
£80/14/5; Nikko, ST501, £ 109/11/8; Pioneer, SX-600T,
£80; Sanyo DC60 £88. TAPE RECORDERS: Ferrograph 722, £ 155; 713, £ 109; Oki, 3000 Tape deck, £50;
Sanyo MR800, £76/10/-. TAPE: Scotch 150(215)-18,
38/6; Dynamic Low noise 7" 1800', 42/6 ( rec. by B & 0,
Tandberg). TURNTABLES: Dual 1019, £41/2/6;
1019/M75, £49/13/ I1 1015, £30/6/1 I ; 1015/1175,
£38/15/11; G
d AP75, £ 18/12/6; SL75, £28/101-;
401, £26; Goldring GL75, £30/10/5; GL75/P/Cover,
£41/3/5; Base/Cover, £ 10/8/11; Pioneer PLI I, £45;
Thorens TO 150, £24/14/1. TD I
50AB/TX II, £36/19/6;
TD124/II, £39/7/9; TO I
25/Base/Cover, £68/13/6.
SPEAKERS: Arena HT?, £ 15/16/2; Goodmans
Mambos, £34/12/9; Mezzo, £23/16/6; Magnum K,
£32/1/6; KEF Crestas, £37/5/2; Celeste, £23/5/-;
Concord, £34/16/-; Leak M/Sandwich, £13/161-; Sandwich, £34/1/6-; Pioneer CS53. £32; Wharfedale
Dentons, £28/3/1; S/Lintons. £35/4/10; Meltons,
£23/121-. SPECIAL OFFERS: Decca Super Arm,
LP Head, Bias Compensator/Ortofon Hi-lack, £9/10/-;
Quad AM II Tuner, L12/10/-; Wharfedale Super 3
Cabinets Etc, £9/10/- pair. Also equipment by—
AKAI, B & W, CELESTION, DECCA, D/FURNITURE,
DYNACO, GRUNDIG, H/WEST, JORDAN-WATTS,
LUX, LOWTHER, P.E., PHILLIPS, QUAD, REVOX,
SHARP, SONY, TELETON, TRIPLETONE, TELEFUNKEN, TRIO, TRUVOX. MAIL ORDER ( please
enclose p/p). EXPORT. DEMONSTRATIONS ( by
arrangement
after
6p.m.).
PLEASE
NOTE
CLOSED 4/6/69-18/6/69. M. O'BRIEN, 49 COMPTON ROAD, WIMBLEDON, LONDON SW.I9.
01-946 1528.

Shure Magnetic Cartridges Guaranteed new. Makers
boxes. Post free. M3DM, £6/5/-; M3IE £ 10/151-.
M32E, £10. M44/5 £ 10/10/-. M44/7 or C, £9/17/6.
M44E £ 12/101-. M55E £ 15/1216. M75/6 or G £ 1211716.
M75E £ 19/15/0. M75EJ £ 19/10/--. VI5 Mk 2 £30. Send
for HiFi list. Planet Electronics, 27 Highview Avenue,
Edgware, Middlesex.
Up to ?% means nothing. B. K. Electronics give 20 %
discount on ADC, Celestion, Decca, Garrard, Goldring,
Goodmans, KEF, Leak, National, Neat, Rogers, Sansui,
Shure, SME, Thorens, Tripletone, Truvox, Ortofon,
Philips and Wharfedale. Examples, Goldring GL75
£30/10/6, Rogers Ravensbourne, Stereo amp in case
£51/41-, KEF Cresta £ 37/3/3 per pair. Special offer on
magnetic stereo cartridges, Neat V70 £4/5/-, Shure
M3DM £61216. Terms cash with order. Write or phone
for free price list giving over 200 quality items. B. K.
Electrics, 37 Whitehouse Meadows, Eastwood, Leigh-onSea, Essex. Tel.: Southend-on-Sea 521118.
100% Super 88 Dacron Fiberfill enclosure wadding only
91- per sq. yd. VA High fidelity loudspeaker systems
from bookshelf to monitor standards. Prices from
£9/10/- including carriage. Equipment by Quad, Leak,
Dulci, Garrard, Thorens, S.M.E., Shure, Audio Technica,
Wharfedale all at special discount rates. S.a.e. to Vale
Acoustics (Dept.R/T) 58 Lower Beauvale, Newthorpe,
Notts, NG16 3PU. Tel.: Langley Mill 4082.
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VA High Fidelity loudspeaker systems provide outstanding quality sound reproduction from Bookshelf to
Monitor using top class speaker units. 100% Super 88
Dacron Fiberfill as used in all our speaker systems. The
ultimate in enclosure waddings. Supplied in lOyd rolls.
3ft. wide. Dulci range of HiFi equipment. Amplifiers,
tuners, turntable units, loudspeakers. Top class, low cost,
excellent value, wonderful sound. Trade Supplied. Vale
Acoustics (Dept.W/S), 58 Lower Beauvale, Newthorpe,
Notts, NGI6 3PU. Tel.: Langley Mill 4082.
Leak Stereo 30 Plus £40. Leak cross line Stereo, £40.
Dual CTI2 Tuner, FM Stereo, long, medium, short 49
metre, £56. Dual 1019 Turntable, £37. CKH5 Plinth
and cover, £ 11. Goodmans maxamp, £40. Goodmans
maxims, pair £28. Shure M75E cartridge, £20. Shure 545
Dynamic Cardioid mic. low/high impedance, £22. Shure
M61/2 stereo pre-amplifier for magnetic cartridges/tape/
mic., £8. WB2 plinth for Lab 80, £2. Garrard Battery
tape deck, £ 3. All items mint condition and guaranteed.
Tel.: Maidenhead 23927.
£10 off Richard Allan A.2I amplifiers, brand new in
maker's carton, guaranteed, £46. Leak Stereo 70 chassis.
£49/151-; Leak Stereo 30 plus chassis, £41 including
carriage. R. T. Wheatley, 11 Arley Close, Plas Newton,
Chester.
FET PRE-AMP MODULE
Convert to low-noise FET input! Matches perfectly ANY ceramichttal PU, xtal mic., valve preamp., FM tuner etc. into transistor power amplifiers.
Input impedance 2 meg.
Distortion < 0.2%.
25 Hz-200 kHz ± IdB.. Power 6-15 V. Built and
tested, 25/- POST FREE (stereo pair 45/-).
MORRIS, 1 BIRCH
SHREWSBURY.

DRIVE,

SHAWBURY,

Hi -Fi at
20% DISCOUNT
WE SUPPLY
EVERYTHING FOR
THE HI-FI ENTHUSIAST
Our associated Hi -Fi Company has been
in this field since 1925—and we were established in 1960 as one of Britain's first Mailorder Discount Agencies.
Since then we
have become known for our prompt personal
service and impeccable after-sales-attention
. . . the latter being of vital importance when
buying at a discount.
Only new unused Branded Equipment with
Manufacturers' Guarantees. No Membership charges. Hire purchase if required. All
enquiries and orders are dealt with on the
same day as received.
Send for free brochure (including full range
of domestic appliances) lo:—
THE DISCOUNT BUYING AGENCY
Balcombe, Sussex
Tel.: Balcombe 295

Frank Brown, Audio Consultant, 29 Lychgate Lane,
Burbage, Hinckley, Leicestershire. Telephone: Burbage
423. For the best possible equipment within your price
orbit. Expertly installed and fully tested. Discount for
cash with order.
Connoisseur Mono Disc Cutter 331-45-78 rpm. Variable
groove cut. Heated stylus. Complete with—Connoisseur
pre-amp, Leak stereo 20 power amp, Swarfe removal
vacuum motor. £ 150. John King ( Films) Ltd., Film
House, East Street, Brighton, Sussex.
An Audio Electronics Special Offer on stereo cartridges:
Shure M3DM £6/5/0. M31E £ 10/1716. M32E £ 10.
M44E £ 13. M44/7 £ 10. M44/C £ 10.
M44/5 £ 10.
M55E £ 15/5/0. M75/6 £ 131510. M75E £20. VIS. Mk. 2
£30. Bang & Olufsen SPI £6/5/0. SP6 £7/10/0. Neat
V70 £4110/0 and ADC 220 £711010. Terms cash with
order. Delivery by return, all fully guaranteed brand
new and post free. Buy with confidence from Audio.
Electronics, 468 Arterial Road, Leigh-on-Sea, Essex
Tel.: Southend 521737.
Where can you hear aQuad 303, Rogers Ravensbrook,
Leak stereo 30 plus and 70, Armstrong 521, on the worlds
best loudspeakers and get up to 271% discount ?? Audio
Electronics, of course! At 468 Arterial Road, Leigh-onSea, Essex. 10 a.m. to 10 p.m. Six days per week.
Tel.: Southend 521737.
Audio Electronics are stockists of Ferrograph and
Revox tape recorders and offer all models at 15%
discount inc. carriage. Why pay more? Full coloured
literature available: Audio Electronics, 468 Arterial
Road, Leigh-on-Sea, Essex. Southend 521737.

Audio Electronics from Leigh-on-Sea, Essex, offer up to
271 % discount on :-A.D.C., A.K.G., Chapman, Decca,
Eagle,
Ferrograph, Garrard, Goodmans, Goldring,
K.E.F., Leak, Lowther, Metrosound, Ortofon, Pickering,
Quad, Reslo, Revox, Rogers, Rola Celestion, S.M.E.,
Sinclair, Shure, Teleton, Thorens, Tripletone, Truvox,
Uher, Watts, and of course Wharfedale. We look
forward to advising and supplying you, Audio Electronics
468 Arterial Road, Leigh-on-Sea, Essex. Tel.: Southend
521737.

LOUDSPEAKER CABINET LINING
1" Super Quality, 9/6 per sq. yard.
Roll width, 54-. ANY LENGTH CUT.
Per return.

Audio Electronics offer most makes of HiFi equipment
ex-stock or on short delivery, plus demonstrations, plus
our guarantee as well as the manufacturers. Buy from the
established ' original' Hi Fi discount company, copied
'by others', but never equalled. Audio Electronics,
468 Arterial Road, Leigh-on-Sea, Essex. Tel.: Southend
521737.

Ten distinctive patterns, 3/- per sq. foot.
ANY SIZE CUT ( one farthing per sq. inch!).

Audio Electronics offer alimited supply of: Quad F.M.
Tuners (valve model) £27, Leak TL50 £33, Leak TL25
£25, Leak Stereo 20 £25, Wharfedale Dalesman loudspeakers £20, Leak Sandwich £ 35, Goodmans Magnum
K £ 33. Both in teak. Hurry, first definite orders secure
goods. Audio Electronics, 468 Arterial Road, Leigh-onSea, Essex. Tel.: Southend 521737. Where the best in
hi-fi costs less.

Two selected patterns available now, more
later, Bronze/Silver and Gold/Burgundy,
5/- per sq. foot. ANY SIZE CUT, pro rata.
Samples: 1/- stamps, deductable against
purchase.
Despatched promptly in strong
cardboard tubes

Audio & Design M9BA Mercury Contact Pickup Arm,
Limited quantity of these fine arms available, new in
makers cartons ( normally over £ 31) at £20 c.w.o. 45 High
Street, Burnham, Bucks. Tel.: 61303.

UP OCc/
TO gn u °

DISCOUNT
ON ALL

,,,,,eorphonear EQUIPMENT
TOP CONSUMER SERVICES, 83 Parkway, Ruislip Manor,
Middx. Tel. Ruislip 36502/36686. and I
2a London Road,
Camberley, Surrey. Tel. 24382 & 26035.

BONDED ACETATE FIBRE

LOUDSPEAKER GRILLE FABRICS

VYNAIR

TYGAN

TWEETER-ADD SERVICE
Recommended Treble Units, from 30/-.
Cross- over Networks, from 40/-.
Capacitors:
1and 2 mfd, 3/9.
4 and 8 mfd, 5/3.
12 and 16 mfd, 6/3.
Ferrite Coils: Selected values, 12/6 to 15/-.
All items are post free.

NICHOLS ACOUSTICAL
FITMENTS
Bubwith, near Selby, Yorkshire
Tel. Bubwith 206

WANTED
LEAK STEREO 30
a few excellent second-hand
£35 carriage paid.

HOLDINGS AUDIO/PHOTO CENTRE,
39/41 Mincing Lane, Blackburn
Tel: 59595
Big money saving offers from G.E.S. Audio Services.
Two examples of our special package deals.
(I) Leak Stereo 30 Plus in teak case, Goldring GL75
on plinth with cover. Shure M75E cartridge, pair of
matched 15 watt speaker systems in teak. List price
£182/10/-; special package price £ 130. As above but
using Rogers Ravensbrook amplifier and Goldring G800E
cartridge SP, £ 118.
(2) Rogers Cadet Ill amplifier in teak case or Trio
TK 150T Audiotechnica AT66 or Shure M3D cartridge.
Pair or matched speaker systems in teak. Approx. list
price £ 116/10/-; special package price £83/101-.
All equipment fully wired and ready to operate if
required. Carriage and insurance free. Hi-fi systems or
your own choice quoted for. All goods brand new and
fully guaranteed. Demonstration and sales department:
99 Holly Road, Twickenham, Middlesex. Telephone:
01-892 4737. Service Department: 49 Boston Road,
London W.7. Telephone: 01-579 4942.

YOUR ` BEST BUY' IN HI-FI

25% OFF
A 2-1-% BONUS

UP TO
PLUS

ON ORDERS OVER

1100

New comprehensive list
now available

Fp

planet electronics
27 HIGHVIEW AVENUE

EDGWARE, MIDDX.

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.
Highest Cash Prices offered good quality Stereo TapeRecorders, Hi Fi Equipment and LP records, R.E.W.
(Earlsfield) Ltd., 266/8 Upper Tooting Road, London
S.W.I7. Tel.: 01-672 9175.
GOOD QUALITY
HI-FI EQUIPMENT
Tel.: 01-472 2185.

TAPE RECORDERS AND
PURCHASED FOR CASH.

We are constantly seeking good ideas for products to
develop and market in the audio and gramophone
industries. If you have one we should be delighted to
hear from you. Box No. 1000 (London).
Wanted for cash. Tape Recorders, HiFi equipment in
any condition or part exchange for new B&O, Arena,
Brenell, Ferrograph, Green & Cooper Ltd., 211 Kenton
Road, Kenton, Middlesex. Tel.: 01-907 9660.
Radford Stereo STA 15 amplifier and control unit. (All
letters answered.) Mr. W. Porter, 9 Norton Close,
Worcester.
Former acoustics engineer and opera enthusiast invites
correspondence with others having live or broadcast
material from Metropolitan or Provincial performances in
part or whole, discs or tape, available for private study.
Covent Garden 1946-1960 under study. Two way contributions. Box No. 1050 ( Yorks.).
Complete discotheque equipment required immediately.
Cash paid for suitable system. Tel.: Cambridge 54940
now.
Wharfedale W.3. speaker system, walnut, good condition. Seager, 116 South Knighton Road, Leicester.
LE2 3LQ.
G.E.C. octagonal periphonic loudspeaker cabinet with
or without speakers. Carver, 7 Sea Way, Pagham,
Bognor Regis. Tel.: Pagham 2921.
Wanted good condition Leak Stereo 30 amplifier,
Rowlands, 45 Homefield Road, Worthing, Sussex
Tel.: Worthing 34507.
Goodmans Eleganzia I' speaker unit in good condition.
Cole, 17 Latham Avenue, Orton Longueville, Peterborough.
Agents with connections in wholesale and retail side of
HiFi and Audio, required to promote range of accessories in West Country, South England, Midlands and the
North. Box No. 1048 (London).
A complete stereo equipment or separate units wanted,
must be perfect, fullest details please, private. Box No.
1056 ( Kent).
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MISCELLANEOUS
Audio Specialist and Consultant-David Philips, ' St.
Anthony', Murley Crescent, Bishopsteington, Devon,
Tel.: 326.
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- Lee-Radio,
220 The Broadway, Wimbledon, S.W.I9. Tel: 01-542
4946.
B. Erwood (Audio Engineer). Hi-fidelity equipment,
Reasonable charges. Will travel. 30 Vincent Road, Kingston,
Surrey. Tel.: 01-546 6011.

serviced, installed, modified and maintained.

Servicing Problems? The contented listener entrusts
his equipment to Sound Distinctive Ltd., Quad, Radford,
Leak, Armstrong and Rogers serviced to manufacturer's
full specifications. Installations and home visits in
London are also undertaken. Tel.: 01-458 1033.
SERVICE
SERVICING & Professional independent evaluation of
"quality" equipment, backed by the best available
instruments covering virtually all measurements in the
audio field.
Normally 3-day turnround. Collection and on-site
work in London area by appointment, including
evenings and weekends.
H F ENGINEERING, 3 Willowbank, Sunbury-on-Thames,
Middlesex. Tel. Sunbury-on-Thames 83232 (24hr service)

HI- Fl & STEREO
ADVISORY
SERVICE
We announce the start of our FREE
advisory service for all your hi-fi problems which will be answered by our
experts.
Write, phone or call up to 7p.m.
AUDIO HOUSE LTD., 5Ashbourne
Parade, Temple Fortune, London,
N.W.I I(
near Henly's Corner).
01-455 4618.

FREE

AMPLIFIER REPAIRS

Prompt servicing to all types of audio amplifiers.
Routine maintenance, equipment matching and
modifications. Full specification measurement and
testing facilities.
Performance evaluation and
development undertaken.
WARREN
88 Wellington Street, Luton, Bedfordshire.
Tel.: Luton 32138

STUDIO FACILITIES
Tape to Disc. 50 minutes LPs, Studio available.
Warren Recordings, 59 Hendale Avenue, London, N.W.4.
Tel.: SUNnyhill 0306.
Your tapes to disc. 7 in. 45, 25/-; 10 in. LP, 55/-;
12 in. LP, 65/-. 4-day postal service. Masters and
Vinylite pressings. To professional quality, s.a.e. photo
leaflet. Deroy Studios, High Bank, Hawk Street, Cornforth, Lancs.
J & B Recordings. Tape-to-disc-latest high level disc
cutting all speeds. Mastering pressings, studio, mobile.
14 Willows Avenue, Morden, Surrey. Tel.: MITcham
9952.
Sapphire cutters available from stock to suit any type
of disc cutter, by return re-lapping service. Martin Watch
Laboratories, London Road, Binfield, Bracknell, Berks.
Tel.: Bracknell 4935.
Ring Guildford 61684 for Tape-Disc and mobile
recordings. EP and LP pressings. S.a.e. brochure.
Fanfare Records, I Broomfield Close, Rydes Hill.
Guildford.
Graham Clark Records. Tape to Disc-Pressings. 23
The Gro‘e, Wallon on-Thames, Surrey. Tel.: Walton
25627.
STOP PRESS
We apologise to readers and advertisers for the
omission this month of the Advertiser's Index.

CARTRIDGES & PICK-UPS

MONO & STEREO AMPLIFIERS

Cash
Deposit
Mthly Pays
Export
ADC-I0E stereo cartridge £46 4 2 £ 16 4 2 12 of £ 2 10 0 • 76.80
A & D Laboratory 9 arm
£ 3I 2
CI I 2 1 10 of £2 0 0 s6050
Connoisseur SAU-2 arm
£ 12 19 7
• 24A8
Decca Deram cartridge . ..
ES 6 10
• I0.35
Decca Mk IV cartridge C4E or H4E £ 22 8 9 £8 8 9
7of £ 2 0 0 s43.59
Decca Mk IV cartridge SC4E or SH4E £ 32
1 1 EH
1 1 10 of £ 2 2 0 S62.28
Empire 808 cartridge .. .. £ 9 17
3
S24.50
Empire 888 cartridge . .. £ 12 12 7
92850
Emp,re 888E
£ 16 12 9 £6 12 9
5of £ 2 0 0 s32.40
Empire 888P
..
£ 13 17
3
S26.90
Empire 888PE
£ 17 16
I £ 6 16
I
5of £2 4 0 s34.68
Empire 888SE
.
£25 17 6 £9 11 6
8of £2 0 0 S50.40
Empire 999VE
£45 Il 11 £ 1.5 11 11
12 of £ 2 10 0 s99.80
Goldring 800 free field mag. cart. .. £ 13 0 0
s24.00
Goldring 800E free field mag. cart. £ 18 17 7 £6 17 7
6of £ 2 0 0 S36.54
Neat V70 Stereo magnetic cartridge £ 5 4 8
$ 10.20
Neat V70E Stereo magnetic cartridge £7 15
3
$ 15.12
Neat G.30 tone arm ..
1
S26.40
Ortofon RS212 pick-up arm . £ 30 17 7 £ 10 17 7 10 of £2 0
S70.00
Ortofon SLI SE with transformer .. £ 34 15 10 Ell IS 10
10 of £ 2 6
S50.00
Pickering VI5 AME II
.
£ 19 5 10 £ 7 5 10
6of £2 0
S41.40
Shure M3DM
£8 10 6
s16.15
Shure M55- E
£ 20 15 6 £ 7 15 6
6of £2 3
S39.I2
Shure M44-7
£ 12 19 5
$ 24.20
Shure M75- E
.
£25 18 10 £ 9 18 10
8of £2 0
S50.40
Shure M44- E
£ 17 8 4 £6 8 4
Sof £2 4
S33.84
Shure VIS 11
£ 40 15
3 £ 13 IS
3 12 of £ 2 5
$ 79.20
Shure M75-6
..
£ 17 8 4 £ 6 8 4
5of £ 2 4
S33.84
SME 3009 with S2 shell
£ 31
6 3 £ 11
6 3 10 of £2 0
$ 60.39
SME 3012 with 52 shell
£ 33 7 4 Ell
7 4 11 of £ 2 0
s66.40
Sony PUA 237 tone arm
£47 0 6 £ 12 0 6 12 of £ 2 18 $ 91.20

SPECIAL OFFER!

IS
13
18
4
15
14
5
9
16
II
15
8
14
7
8
15
12
16
II

0 £ 14
II £ 6
10 £8
8 £7
0 £ 16
2 Ell
10 £ 6
I LIS
7 £8
II
ES
1 £7
2 £ 12
1 £8
9 £ 88
0 £ 27
10 £ 16
8 £ 30
9 £ 13
2 £ 23

IS
13
18
4
IS
14
5
9
16
II
15
8
14
7
8
15
12
16
11

0
11
10
8
0
2
10
1
7
11
1
2
1
9
0
10
8
9
2

12 of £2
6of £ 2
8of £2
6of £2
12 of £2
10 of £2
5of £2
12 of £2
5 of £ 3
5of £2
5of £ 3
12 of £2
8of £ 2
12 of £ 14
12 of £ 4
12 of £ 2
12 of £5
12 of £2
12 tat £ 3

1

1

1
1
1
I

S77.48
S36.00
S77.48
$37.31
999.46
S6I.14
$32.40
$87.66
$48.00
$27.96
S44.10
S70.56
$45.88

1

S157.92
$88.80
$170.10
$75.60
S132.00

GARRARD SP 25 MK I
lcomplete with
NEAT Y70 Stereo magnetic cartridge. Cash only

E11.10.0

HI-FI EQUIPMENT CABINETS
HOWLAND-WEST SCANDINAVIAN
Malmo II
.
£ 32
Tromso II
.
.
.. £ 38
Viking Major with stand
£37
HW Iplinth and cover
£10
HW8 plinth and cover
£8
HW12 plinth and cover
•
£13
RECORD HOUSING
Longfellow
Lowflex
Lowline
Schubert

RANGE
14 10 Ell 14 10
4 o £13 4 0
2 2 £ 13 2 2
12 9
10 o
18 3

B & 0 1000 tuner/amp
Dynaco SCA35 amp ..
Dynaco PAT4 pre- amp
Dynaco 120 amp

£2
£2
£2

0
8
10
9

£ 19
I
£ 13 3
£ 11 12
£ 16 11

0
8
10
9

12 of
I2of
9of
12 of

£102 18

0
0
0
0

£ 18 0
£ 34 15
£ 20 17
£ 24
I

0
0
0
0

0 £ 36 18

£54 0 0 £ 18 0
•
£52 0 0 £ 18 0
Marantz Model 1ST Amplifier £ 252 7 9 £ 66 7
Marantz Model 7T Stereo Control
Unit
.. £ 189 0 O £ 63 O
Nikko TRMI20
.. £ 95 0 O £ 35
O
Nikko TRM-40B
.. £46 10 O £ 16 10
Quad 303 and 33
.. £98 0 O £ 34 O
Rogers Ravensbrook
£42 10 0 £ 14 10
Rogers Ravensbourne transistor amp £ 59 10 O £ 20 10
Sansui 2000 tuner/amp
£ 154 13 8 £ 51 II
Sansui 5000 tuner/amp . £200 17 O £ 67 17
Scott 260E stereo amp
£ 125 0 O £45 O
Sony STR 6060F stereo tuner/amp £ 188
1 6 £ 63
1
Sony TAI080 amp
Sony TAI 120 amp
Tripletone amp
Truvox TSA 2000 amp

£120
£160

0 O £40
0 O £ 60

£29 19
.. £ 54 12

Mthly Pays
Export
12 of £2 8 4 -82.26
12
12
12
12

of
of
of
of

£ 2 16 8 $ 126.80
£ 5 11
8 $ 194.40
£ 3 5 0 s167.58
£3 6 8

0

12 of £ 5 10

0

0
0
9

12 of £ 3 0
12 of £ 2 16
12 of £ 15 10

0 '129.60
4 s124.80
0

0

12 of £ 10 10

O

0
0

12 of £ 5
12 of £ 2 10

0
0

12 of £ 5
12 of £2

0
8
0

0
6
O 0
O 0

6 £ 10 18
O £ 18 12

2 0 s72.60
1 8 $ 84.110
0 0 .982.00
S23.60

£ 3 0 0 SI21.32
£2 3 4 S86.40
£2 0 0 964.72
£ 2 10
0 s101.70

1 ci

A 8. D Titanium Cone Module

£18

éelestion Ditton 10 ..

£21
3
£31
3 6
£18 18

telestion Dicton 15 ..
Celestion CX 2012 .
Goodmans
Goodmans
Goodmans
Goodmans
Goodmans
Goodmans
Goodmans
Goodmans

Axiom 301
Axiom 201
Trebax 5K2OXL
Maxim ..
Mambo ..
Marimba ..
Magnum K
Axiom 80 ..

Goodmans Mezzo 11 .
HW Bergen
HW Narvik
KEF Concerto ..
KEF Celeste Mk. 11
KEF Concord ..
KEF Cresta
.
KEF K2 baffle ..
Leak Mini Sandwich
Leak Sandwich .

Quad Electrostatic .
Tannoy 12' Monitor ..
Tannoy Lancaster
Wharfedale W14/RS
Wharfedale 12 RS/DD
Wharfedale Super 10/RS MD
Wharfedale Super Lintons ( Pair)

£55
I
£39 3
£29 12
£46 II

Cash
Deposit
£43 13 9 £ 14 13 9

• £52 0
• £101 15
£59 17
£64
1

Goodmans Maxamp
Leak Stereo 30 ..

Lowther PM6 acousta
Lowther PM7 acousta
10 of
12 of
12 of

•

6
0

6
6

O s228.00
O S102.00
8 S235.20

8 $ 54.00
12 of £ 3 5 O $ 138.48
12 of £8 11
8 s298.00
12 of Ell 1 8 9383.50
12
12
12
12

of £ 6 13 4 $ 300.00
of £ 10 8 4
of £6 13 O $ 280.00
of £8 6 4 $ 384.00
9of £ 2 2 4
567.00
12 of £ 3 0 O -S129.36

SPEAKERS & SPEAKER SYSTEMS

TRANSCRIPTION UNITS & AUTO CHANGERS
B 8, O Beogram 1000V unit .. £41
Connoisseur Craftsman II ....£ 18
Connoisseur Craftsman III .. £24
Deccadec deluxe
£ 19
Dual 1019
£ 46
Garrard 401
£ 31
Garrard AT 60
£ 17
Garrard SL 95
£45
Garrard AP 75
.
£23
G
d SP 25 .
EIS
Golds ing GL 68
.
£ 22
Goldring GL 75
£ 36
Goldring G99
..
..
£24
Marantz SLT 12
£ 262
Sony TTS 3000
£ 81
Thorens TO 124
£46
Thorens TO 224
£89
Thorens TO ISOAB
£ 39
Thorens TO 125
£69

Armstrong 127 tuner/amp ..
Armstrong 521 stereo amp

15

£17 18
£12 10
£8 8
£20 7

o
o
e

• £ 6 15

O
6of £ 2 0
£7
3 I
7of £ 2 0
£11
3 6 10 of £ 2 0
£6 18 O
6of £ 2 0
£6 18 O
5of £ 2 4

£7
£21
6 6
£7
£23 19 11
£8
£40 2 O £14
£24 16 7
£8
£30 18 O £10
£16 15 10
£6
£29 15 o £10
£53 10
£29 0
£43 10
£22 3
£24 0
£29 15
£43 10
£48 10
£56
£66
£34
£54
£18
£12
£12

0
0

o
o
O
7

o
o
o
o
o
o
o

7 8
6 6
19 11
2 O
16 7
18 O
15 10
8 O
£17 10 O
Ell
0 O
£14 10 O
£8 3 7

£8
£10

O
O
O

£14 10
£16 10 O
£20 0 O

£22 0
15
£12 15
0 O £18 0
15 o
£6 15
0 o
8 9

0

0

s74.16

0
0
0
0
4
0

$ 30.00
$ 66.60
$ 128.40
$ 69.40
$ 105.60
$ 43.20

12 of £2 13 4 eS I20.00
12 of £ 3 0 0 9134.40

O
O

12 of £ 3 13
IIof £2 0

O

12 of £ 3 0

O

12 of £ 3 16

£69 10

O

s45.20
s96.24
s58.56

8of £2 0 0 $ 57.60
9of £ 2 3 0 $ 71.49
12 of £ 2 8 4 9104.44

£23 10

Wharfedale Airedale .

s20.16
s39.24
s43.20

£2 0
£2 3
£3 0
£2 0
£2 8
£2 0

5of
9of
12 of
9of
12 of
8of

12 of £2
II of a

0

s42.00
s42.00
$30.00

10 of £ 2

O
O

O £ 11

s68.52

0
0

0
4
0

12

O £ 15

0

5of £ 3 0
12 of £2 3
8of £ 2 0

6of £2

£42 0
£33 12

$42.00
s45.48

3 4
0 0

O

Wharfedale Dentons ( Pair)

All prices subject to alteration

0
8

6of £2
7of £2

0
0

0

4 9137.00
0 500.00
0

900.00

0

545.00
‘27.66

5 0
0 0
8

$21.10
$ 01.00
g64.80
- 162.48

ALL AVAILABLE ON OUR FAMOUS

TAPE DECKS & TAPE RECORDERS
Cash
. £ 198 15
. £268 16
.. £ 111 17
. £ 159 15
.. £ 165 15
• £86 16
• £153 6
.. £ 173 8
.. £ 194 3
.. £ 177 9
. £204 15
. £90 0
. £ 146 12
.. £ 100 2
. £79 17
. £42 9
. £35 18
. £ 110 4
. £ 100 2
.. £ 147 13
. £ 153 6
. £ 127
1

Akai M9
Akai X300
Akai 1710
B & 0 2000K
B & O 2000T
BAO 100K
Ferrograph 713 mono
Ferrograph 702 stereo
Ferrograph 722 stereo
Revox 77 1102/1104
Revox 77 1122/1124
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 ..
Uher 4200
Uher 4000L

9
I
II
O
5
3
3
5
1
O
O
O
3
6
9
6
O
9
6
O
6
0

Deposit
£66 15 9
£89 16 11
£37 17 11
£54 15 0
£56 15 5
£29 16 3
£51
6 3
£58 8 5
£65 3 1
£59 9 0
£68 15 0
£30 0 0
£49 12 3
£34 2 6
£30 17 9
£ 14 9 6
£9 18 0
£ 37 4 9
E34 2 6
£49 13 0
£51
6 6
£43
I 0

Mthly Pays
2of El I 0
2of £ 14 18
2of £7 0
2of £8 15
2of £9 1
2of £4 15
2of £8 10
2of £9 11
2of £ 10 15
2of £9 16
2of £ 11
6
2of £5 0
2of £8 1
2of £5 10
2of £4 I
2of £2 6
2of £2 3
2of £6 1
2of £5 10
2of £8 3
2of £8 10
2of £7 0

Export
S381.60
S516.60
S213.60
$ 328.80
S312.00
5168.00
S259.00
$ 314.30
S362.40
$ 173.20
S330.07
$ 168.67
$ 153.20
$ 85.73
$ 69.08
$ 226.20
$ 168.67
$ 312.60
$298.00
$ 252.00

INTEREST FREE
TERMS

Our extensive knowledge ir 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 Dynatron, Eagle,
Grundig, Martin, Philips, Sanyo, Scott, Sinclair, Sonotone, Staples
Ladderax, Telefunken etc.

eFREE

•

DELIVERY IN U.K.
MINIMUM FREIGHT CHARGES TO OVERSEAS
CUSTOMERS-Free of U.K. tax-No carting costs-all consignments F.O.B.
• EQUIPMENT SUPPLIED TAX FREE TO OVERSEAS VISITORS ON PERSONAL
EXPORT SCHEME.

AM- FM- MULTIPLEX TUNERS
Armstrong 523 AM- FM
Armstrong 524 FM tuner ..
Armstrong 425 tuner/amp .
Armstrong 426 tuner/amp .
Dynaco FM- 3 tuner ..
Goodmans Stereomax AM- FM
Leak Troughline FM Tuner..
Leak Troughline Stereo
Marantz 10B tuner ..
Nikko FAM12F stereo
Nikko ST701 tuner/amp
Quad FM stereo tuner
Rogers Sw. FM tuner .
Truvox FM200 ..

• • £52
E40
.. £79
.. £88
• • £80
£82
£36
.. £51
.. £478
.. £68
.. £ 136
.. £51
.. £21
£37

9 0 £ 18 9
4 6 £ 14 4
14 9 £26 14
19 0 £29 19
12 3 £27 12
10 4 £27 10
810 £ 12 8
10 5 £ 17 10
4 0 £ 160 10
8 3 £23 8
3 11 £46 3
0 0 £ 17 0
6 6 £7 0
13 4 £ 12 13

0
6
9
0
3
4
10
5
0
3
II
0
2
4

12 of
12 of
12 of
12 of
12 of
12 of
12 of
12 of
12 of
12 of
12 of
12 of
7of
12 of

£2
£2
£4
£4
£4
£4
£2
£2
£26
£3
£7
£2
E2
£2

CONNOISSEUR CLASSIC TWO SPEED

16
6
8
18
8
II

$133.66
$172.00
$168.00
$65.22
$94.80

o

16
10
IS
10
16

$82.00
$262.80
$96.00
$37.29
$82.60

o

RI FI RADIOS- RADIOGRAMS- PORTABLES
Beolit 600 FM radio
Beolit 700 FM radio
B & 0 1000 radio
B & 0 900K radio
Hacker Sovereign
Hacker Helmsman
Hacker Herald

£31
£39
£64
£90
£45
£35
£25

15
14
15
15
9
12
4

0
3
0
0
9
4
0

£ 11
£ 13
£21
£30
£ 15
£9
£9

15
14
15
15
9
12
4

0
3
0
0
9
4
0

10 of
12 of
12 of
12 of
12 of
12 of
8of

£2 0
£2 3
£3 11
£4 18
£2 10
£2 0
£2 0

0 $ 60.00
4 $ 79.20
8 $ 148.20
4 5245.43
0 $84.66
0
67.20
0 $ 48.42

SONY BATTERY/MAINS MODEL PORTABLE TV 9-90UB £83.10.0 cash
£28.10.0 deposit and 12 monthly payments of £4.11.8 $ 160.60

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

TRANSCRIPTION TURNTABLE
Incorporating two slow speed
synchronous motors for 34 and
45 rpm. Phosphorbronze bearing turntable lOr dia. Lathe
turned
aluminium
castings.
Microsw tching using suppressor condensers.
200/250v. 50 Hz.
LIST PRICE

£12.15.7
OUR PRICE
£1 1 . 10.0

(CASH
ONLY)

the inside story of Willi Studer

The Revox A77 is Willi Studer's brain child...
born from years of experience designing magnetic
recording equipment for the broadcasting and
recordingindustries. 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 EVOX

