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AUDIO FESTIVAL REPORT

imhofs bring you
FISHER
—the finest hi-fi equipment from the U.S.A.

The Fisher X.100 Integrated Stereo Amplifier

Im hots have accepted the sole agency in the United Kingdom
for hi-fi equipment made by The Fisher Radio Corporation of
New York. The Fisher X.100 Amplifier, which has been
thoroughly tested and approved by lmhofs hi-fi engineers,
can now be seen in the hi-fi demonstration rooms at Imhof
House. Here, with the aid of our unique Comparator, you
can hear and compare it coupled with the widest possible
range of players, speakers, tuners etc.
Fishers are famed throughout the world for the excellence of
their hi-fi equipment. This reputation has been gained by
their ability to produce components that will satisfy the most
devoted music lover and hi-fi enthus'ast and since Fisher's
started making hi-fi equipment in 1937, they have been
responsible for an impressive list of "firsts" in hi-fidelity
engineering. The X-100 was designed by them to provide a
stereo amplifier with maximum circuit flexibility and operational simplicity at a moderate cost, while still maintaining
the standards that distinguish all Fisher components. The
X.100 is made especially to suit the United Kingdom market
and literally thousands of a similar model have been sold
in the United States.

Look at the features!
Inputs for mono and stereo pick-up, tape head, tuner, two auxiliaries
and tape monitor for AB test. Input sensitivity matches any pick-up.
Independent bass and treble controls for each speaker. Outlet
for centre channel amplifier and speaker. High and Low pass
filters. Attractive brushed brass facia panel.
Look at the specification!
Music Power Output: 20 watts per channel ( American rating) IHFM.
Harmonic Distortion: 0.8% at 20 watts ( American rating) each
channel. Frequency Response: ±- 1 db 20-20,000 c/s. Hum and
Noise: With volume control at minimum better than 90 db below
rated output. Bass Controls: 1
.15 db. Treble Controls: + 14 db
—17 db. Power Supply: 200/240 volts AC.
Look at the Price!
Only £59.17.0. in chassis form. Also available in cabinet form.

To ALFRED IMHOF LIMITED

Dept. 4/6, 112/116 New Oxford Street, London, W.C.1
Telephone MUSeum 7878
Please send me

Details of the FISHER X100 E]
This Year of Hi -Fi, 1983 Ei

Fisher hi-fi equipment is
only available in the
United Kingdom from

IM.PEOFS

Name
Address

CHATEAU
PRODUCTIONS
LIMITED
proudly announce
WORLD
DISTRIBUTION
RIGHTS
for the
MOCR.OKOT

CONDENSER

NUCROPHONE

For the first time, an AUTHENTIC Condenser Microphone of outstanding quality at a dovomo-earth price.

* Precision- made Capsule.

1

* Feeds directly into any amplifier/tape recorder

* Possibility of limiting Response to suit individual
needs.
* Very smooth Frequency Response extending over
the whole audible range.

_

_

_

_

with a " radio " or high impedance input—thanks
to its unusually high output ( 150 mV.).
* Substantially (> 1mi-directional
axis of capsule.

hut cardioid

in

* Output Impedance: 600 ohms cathode follower.

_

The M ICROK IT Condenser Microphone is available as a COMPLETE kit of parts, with a comprehensive
manual incorporating unique " Step-by-Step" instructions written in very clear terms, finished in attractive
"matt-chrome " and complete with swivel bracket and tripod adaptor.

Price 20 gus.

MICROKIT Condenser Microphone—including Power Pack—ready assembled and tested.

Price 25 gns.

Both the kit and the assembled version include our unique One Year Free Replacement/Service Guarantee.
We are now in a position to accept your order for early delivery.

Write, call or 'phone for further details.

Trade Enquiries Invited

CHATEAU PRODUCTIONS LIMITED
25

DENMARK STREET, LONDON,

W.C.2

Distributors of Professional Electronic Recording Equipment
Telephone :

Covent Garden 3026

Cables:

Kassmusic London

I

The World-famous
easy-to-build kit-sets

"iteal-hki.f..

HI-FI FM TUNER Model FM-4U
Available in two units which for your convenience are
sold separately: Tuning unit ( FMT-4U-£2.15.0 incl. P.T.)
despatched wired and tested, and I.F. amplifier ( FMA-4U
—£ 12.6.0). Printed circuit for I.F. amplifier and ratio
detector. Built-in power supply; 7 valves. Tuning range
88-108 Mc/s (illustrated bottom right).
Total price
£ 15.1.0
HI-FI AM/FM TUNER, Model AFM-1
Also available in two units as above: Tuning heart
(AFM-T1-£4.13.6 incl. P.T.) and I.F. amplifier (AFM-Al
—£20.13.0). Printed circuit board; 8valves; consecutive
FM limiting and ratio detector. Tuning range FM :88-108
Mc/a; AM:16-50, 200-550, 900-2,000 m. Switched wide
and narrow AM bandwidth. Built-in power supply.
Total price
£25.6.6
1111.1.

Web

DAYSTROM

TO ALL MUSIC LOVERS AND
HI-FI ENTHUSIASTS
Our wide range does not permit adequate
coverage here of all models. A FREE
CATALOGUE and full specifications of
any particular model will be gladly sent on
request without obligation on your part.
ASSEMBLED MODELS NOW
AVAILABLE, PRICES ON
REQUEST.

NEW! " OXFORD" DE- LUXE TRANSISTOR
DUAL-WAVE PORTABLE RECEIVER
Model UXR-2
Ideal for use in the home, car or as a personal portable
receiver. Features :—Solid leather case; Slide-rule tuning
scale; Printed circuit board; 7 transistors; 3 diodes.
7" 4" Loudspeaker. Send for details £ 14.18.0
incl. P.T.

NEW! MONO CONTROL UNIT Model UMC-1
Designed to operate with the MA- 12 or any amplifier
requiring 0•25v or less for full output. Suitable for
cabinet mounting or free standing. Size 10" 7" • 4"
Available shortly.
£8.12.6

All prices include free delivery in U.K.
Deferred
terms available on orders over £10.
" COTSWOLD " HI-FI FREE-SUSPENSION
SPEAKER SYSTEM
This is an acoustically designed enclosure 26 in. X 23 In. X 14110.
housing a12 Si. bass speaker with 2in. speech coil, elliptical middle
speaker together with apressure unit to cover the full frequency range
of 30-20,000 cis. Canaille of doing Mare to the finest programme
source, lis polar distribution makes It Ideal for really HI-FI Stereo.
Delivered complete with ,speakers, cross-over unit, level control.
Tygan grille cloth, etc. All parts pre-tut and drilled for ease of
assembly and left "In the white" veneered for finish to personal
taste.

HI-FI EQUIPMENT CABINETS
A range of over a dozen equipment cabinets is
now available to meet the differing needs of
enthusiasts.
Designed for maximum operating convenience
or for where room space is an over-riding consideration, this range includes kits, accurately
machined for ease of assembly and " left in the
white" for finish to personal taste, ready
assembled cabinets or assembled and fully
finished cabinets and has at least one model to
meet your requirements. Why not send for full
details ?
Prices from £6.19.6—£29.8.0

The " MALVERN"

or the best performance
at lower cost

COTSWOLD MPS SPEAKER SYSTEM
Similar performance to standard " Cotswold" but designed for
the smaller room. Size 36 in. high x El
deep
ith
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The " COTSWOLD"

Here are some other easy-to- build Heathkit Models for you
HI-FI STEREO 18-WATT AMPLIFIER Model S-99.
Within its power rating this is the finest stereo amplifier
available, regardless of price.
1.1/1, push-pull output.
Printed circuit construction. £27.19s.6d.

NEW DE LUXE 6 WATT STEREO AMPLIFIER
Model S-33H. A low powered stereo/mono amplifier with
the high sensitivity necessary for light-weight ceramic pickups (e.g. Decca Deram) De luxe version of the S-33 with
two-tone grey perspex panel.
£ 15 17s. 6d.

TRANSISTOR PORTABLE RADIO Model
UXR-I. Superbly styled hide case, with golden
relief and crystal easy-to-tune dial; this completely self-contained 6-transistor dual-wave set
performs brilliantly everywhere, even in acar. Reproduction is exceptionally good. Printed circuit.
£12.11s.0d.

HEATHKIT
ELECTRONIC
WORKSHOP
KIT, Model EW-1. This new kit will help your boy
to understand electronics by making at least 20 exciting experiments, including Transistor Radios,
Intercom Sets, Burglar Alarm, Electric Eye,
etc.
£7.13s.6d.

TRANSISTOR INTERCOM Models XI-1U and
XIR-1U. Ideal for office or home. Each Master
operates up to 5 Remotes. 9V battery operated.
XI-1U £ 10.19s.6d.
XIR-1U £4.78.6d.

"MOHICAN" GENERAL COVERAGE RECEIVER Model GC- 1U.
Fully transistorised.
4 piezo-electric transfilters.
To overcome the
problems of alignment, etc., the R.F. "front
end" is supplied as a pre-assembled and prealigned unit.
£39.17s.6d.

COLLARO "STUDIO" TAPE DECK. Two
tracks. " Wow" and "flutter" not greater than
0.15% at 7} i.p.s. Long Term Speed Stability
better than 0.5%.
£ 17.101.0d.

GOLDRING-LENCO TRANSCRIPTION RECORD
PLAYER Model G.L.58. Fitted with the G.60 pickup
arm and Ronette 105 mono, stereo cartridge, it has infinitely variable speed adjustment between 33} and 80
r.p.m. and four fixed speeds, 31 lb. turntable to reduce
rumble. " wow" and " flutter". £18.19s.2d.

HI-FI MONAURAL AMPLIFIER
Model
MA-5.
An ideal general purpose reasonably priced mono amplifier, 5 watts output at only 0.5% distortion, has inputs
for Gram, Radio. Printed circuit board. Amplifier size
IIin.
61 in.
41 in. high. £ 10.191. 6d.

*

FREE BRITISH HEATHKIT CATALOGUE ...

Without

FULL

obligation

DETAILS

please

OF

FOR

FURTHER

send

me

MODEL(S)

ANNOUNCING OUR NEW INTERNATIONAL MAIL ORDER
SCHEME COVERING THE AMERICAN HEATHKIT RANGE
of 250 Models for direct delivery from the U.S. Plant to your
U.K. address. The latest available American catalogue, and full
details of the scheme can be obtained from us at the nominal
charge of I - post paid.

INFORMATION
TICK
HERE

.

.

\R-1

TRUVOX D83 & D84 TAPE DECKS High
quality mono/stereo Tape Decks.
D83 2-track for highest fidelity £31.10s.0d.
D84 (identical presentation) 4-track
for most economical use of tape. £29.8s.0d.

POWER AMPLIFIER 12-WATT Model MA-12.
Single channel, ideal for stereo conversion.
£11.9s.6d.

COUPON

12SW- I

SHORTWAVE TRANSISTOR PORTABLE
Model RSW-1. Four wave-band seven transistor
portable with telescopic and ferrite aerials, slowmotion tuning. Covers Medium, Trawler and,
6-26 • Mc/s in four switched bands. Uses printed
circuit board and latest circuit technique.
Superbly styled leather case. £ 19.17s.6d.

AUDIO SIGNAL GENERATOR Model AG-9U.
Delivers up to 10 volts pure sine-wave (less than
0.1% distortion. 20 c/s to 20 kc/s).
Decade
switch-selected frequencies from 10 to 100,000c/s.
Internal 600 Ohm N/1 load, or external.
£21.9s.6d.

THIS

S-99

STEREO CONTROL UNIT Model USC-1.
A de luxe stereo control unit with variable filter,
switched rumble filter, printed circuit boards and
many other refinements. Operates direct from
tape heads.
£ 19.105.0d.

HI-FI SPEAKER SYSTEM Model SSU-1. This
kit is easily assembled. It contains twin speakers
and balance control in its direct ducted port reflex
cabinet. It is equally suitable for stereo or mono
in average room. ( Legs 14/6 optional extra.)
£10.17s.6d.

POST

h

GARRARD AUTO/RECORD PLAYER Model
AT6. The 4-speed stereo/mono unit with
automatic record selection. With Ronette 105
head £ 13.125.1(1.
With Decca Deram pickup
£14.63.1d.
Free plinth supplied if required.

HI-FI STEREO 6-WATT AMPLIFIER Model
S-33.
Attractively styled, completely selfcontained. Printed circuit makes it easy to build.
Only 0.3% distortion at 21 W/chal. U/1 output,
ganged controls.
£ 13.7s.6d.

JUST

• Fe

.

Kindly write below in BLOCK CAPITALS

DAYSTROM LTD.,

NAME

sr.gc,1ES6TER,

ENGLAND

A member of the DayAtrom Group, manufacturers of

ADDRESS

THE LARGEST- SELLING

H6
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ELECTRONIC KITS

IN

THE WORLD

PROFESSIONAL STEREO PICK- OP
ffss STEREO PICK-UP

by the sound of 11...

... sbest to choose Decca for you can be sure of the
most careful and meticulous attention to every part of
all Decca's audio equipment, respected throughout
the world. Take, for example, pick-ups and related
equipment descr:bed below. This is a field in which
Decca has no equal, getting closer than anyone to the
most accurate and undistorted transmission of sound
from the record to the amplifier. In the PROFESSIONAL
and ffss pick-ups you have the finest in the world.
Listen to them ... you'll know.

...it's best to choose

DECCA

There is not space in this advertisement to state the complete
specifications that are necessary in studying Decca equipment.
These will, however, gladly be sent to you if you complete the
coupon opposite and post it now to Decca.
PROFESSIONAL STEREO PICK-UP The very peak of pick-up design
and performance. Pr ecision built. unique balance adjustment and integral
lifting and lowering device. Fitted with Mark II head at
32 gns. Arm only 174 gns.
ffss STEREO PICK-UP This pick-up bears
parison in specification and performance to
ticularly when fitted with the optional Mark II
set at 3.5 grammes.

favourably the closest comthe Professional arm, parhead. Its tracking weight is
with Mark Ihead 18 gns.
with Mark II head 194 gns.

MICROLIFT Pick-ups and records can easily be damaged by accidental
mishandling. Fit a Microl.ft to control the placing and removal of a pick-up
—protect equipment and records for less than the cost of one L.P.
30/STYLUS CLEANER Fitted to the motor board with adjustable height to
engage the brush with the stylus of most pick-ups in the rest position.
Cleans and protects styli— and therefore records, too.
21/-

MICROLIFT

ST`(LUS CLEANER

DECCA EQUIPMENT IS AVAILABLE IN ALL GOOD AUDIO DEALERS
'
DECCA

RADIO & TELEVISION INGATE PLACE QUEENSTOWN RD LONDON SW8

DECCA RADIO & TELEVISION INGATE PLACE
QUEENSTOWN ROAD
LONCON
SW 8
Please tick appropriate squares and
you will receive detailed leaflets.

III

ALL DECCA AUDIO EQUIPMENT

1
1DECCA STEREO
DECOLA SEPARATES
DECCA MAGNETIC PICK-UPS

NAME
(block letters)
ADDRESS

HFI

n DECCA CERAMIC PICK-UPS

ooe

MICROLIFT
1_1 AND STYLUS CLEANER

SPECIALISTS IN SOUND FOR OVER 25 YEARS
COMBINED

STEREO TAPE PRE-AMPLIFIER
MODEL STP-1
For tue with current TRUVO X. BRENELL, or COLLARO " STUDIO" and + Mack Stereo Decks.
to
Incorporates Ferrolcube Oscillator. 4 speed Equalisation „
Signal Level Meter and separate Gain Controls. Include. (,s,
mparate Power Unit.
(
Carriage and Insuraorc 7
KIT OF PARTS

E22.0.0

ASSEMBLED

iss Illustrated)

the outstanding Type " A
esuitable for most 4 track Mono Tape
Deck.. Incorporates Perroacube Treble Inductor, (Illeen Output
Trandormer, and 3speed Equalisation. Includes separate Power Unit.

E19.0.0

STERN'S " ADD-A- DECK "

The " TWIN THREE" Stereo Amplifier
ASSEMBLED AND TESTED
(Carriage and Insurance M..)
Rued on • recent design by MULLARD LTD., is ideally suited
for use in PORTABLE RECORD PLAYERS for which
purpose we offer • specially designed Cue. It incorporates
MULLARD ECL 86 Valves, eeparate BASS and TREBLE
CONTROLS, and produce. up to 3 watt. per channel.
Frequency response 40 cle to 30 Keill. size is 11> in. x 31n. x 5in.
To magma a STEREO PORTABLE RECORD PLAYER we offer The 'mumbled AMPLIFIER
with two ROLA 8in. x0 In. LOUDSPEAKERS and the PORTABLE CASE for £ 16 . 10 .0
(Carriage and Insurance lof , extra.)

MULLARD " 5-10" POWER AMPLIFIER

f1
3.10.0

_

and Now! STERN'S offer the " EMPRESS" Stereoscope Unit

MULLARD 2-VALVE
PRE- AMPLIFIER TONE CONTROL UNIT
KIT OF PARTS

A SPECIAL BULK PURCHASE ENABLES US TO OFFER THIS HIGH GRADE
STEREOPHONIC PRE- AMPLIFIER AT APPROX. THE MANUFACTURERS PRODUCT.
ION COST. IT IS ENGINEERED TO THE VERY HIGHEST TECHNICAL STANDARDS
AND REPRESENTS THE ULTIMATE IN PRECISION Illf:11 FIDELI r‘
t,“ II'M ENT
FOR DOMESTIC INSTALLATIONS.

f6. 6.0

EXCEPTIONAL VALUE

ASSEMBLED AND £9.10.0
TESTED
(Carriage and Ineuraacv 6 - extra./

£13.13.0

OFFERED

KIT OF PARTS to build both the " 5.10" Amplifier and the 2,- Valve

(a) Ansembled and Tested

......

.

.

lb) Assembled and Tested
With PARTRIDGE OUTPUT TRANSFORMER 61.6.0. extra ( Carriage and Insurance 10/6.1

£8. 8.0

KIT OF PARTS
ASSEMBLED AND TESTED
(Plus 6/6 Carriage and Imorance.)

IThe popular and very
successful
complete
I " IS- 10" incorporating
Pensive Control Unit
provides up to 10
svelte high quality reproduction, with an input of 800 m.V. Only specified
IComponents and new MULLARD VALVES. Includes
IPARMICK0 MAINS TRANSFORMERS end choice of
the latent PA RMEKO or PARTRIDGE.
Output
ITransformers. Step]. Power available for tuner.

e nn

KIT OF
ll
ASSEMBLED £ 16 .0 .0
PARTS • •••••••••
AND TESTED
(Carriage and Insurance 7/6 extra.)
I 1.10.0 IWith PART RI DOE OUTPUT TR & NS. ni 6.0. extra.

CREDIT SALE
TERMS are available on all Equipment over £10.
FULLY DESCRIPTIVE LEAFLETS
are readily available
. . . please advise
items of interest and
enclose S.A.E.

ORDERING

OR

WRITING

AT TEE SPECIAL PRICE OP £ 17.17.0

List Price 140.19.0

Inputs for MICROPHONES.
One for CRYSTAL PICK.UPS " s -- )
and • fourth for RADIO or TAPE.
KIT OF gla It fb
ASSEMBLED gii .100
PARTS ••••••••••‘•
AND TESTED.... • •. . .
Alternative Model I/L provides for one Input matched for*.
moving Coil or Ribbon Mike 91/17/- sere.
:
Car , and Ina. N ../

IF YOU ARE PLANNING TO DISTAL', " Hi -Fi " AND UNCERTAIN OF THE TYPE OP EQUIPMENT TO USE
- OUR WIDELY EXPERIENCED TECHNICAL STAFF WILL WITH PLEASURE PUY FORWARD RECOMMENDATIONS - STATE TYPE OF INSTALLATION CONTEMPLATED and APPROX. PRICE LEVEL.

WHEN

<Dee

EMPRESS" is donned to operate with any good quality Stereophonic Power Amplifier
E15.15.0 "THE
requiring
input between 100m Volta and 3Volts, and is particularly suitable to operate with
our NULLARD 10+10 POWER AMPLIFIER - WE OFFER IT together g36
£21.10.0
£
with the 10 + 10 for only . . • • • • • • • . . .
19.10.0
FOUR CHANNEL MIXING UNIT
£25 10 0 MULLARD
Self powered with Cathode follower output. Incorporates two . • ,

The MULLARD IThe MULLARD
33/RC
I
510/RC
AMPLIFIER ' AMPLIFIER

The Ideal Amplifier for
a small high•quality
installation, providing
excellent reproduction
up to 3 watt.. output.
Complete to the
MULLARD specification including eupply of specified
eomponente. valves and PARMEKO OUTPUT TRANSFORMER. Switched input. for 78 and 45 records plus
• Radio position.
Extra power to drive • Radio Tuning
Unit is also available.

00000

nli

(
Carriage and Insurance W.)

(1)) THE KIT OF PARTS to build both the " 5-10" Amplifier and the 5-Valve Pre-Amplifier

r
7

1

1-‘,J ...• • _ - ...* _ ' _

PERFECTION

"THE EMPRESS" Unquestionably the most
lir
advanced sell- powered STEREOPHONIC Preamplifier available today, it provide., the greatest range of facilities ever
a single
unit. It incorporates full input facilities for Crystal or Magnetic Pick- Ups and Microphones,
Radio Tramoniselons, Tape Recorders and Replay direct from high impedance Tape Heads. A
miniature Cathode Ray Tube provides for VISUAL balancing of the input eignale, and also for
meamring the frequency response of PICK-UPS and the power output in watts. The controls
include Scratch and Rumble Filter., Channel reversal and 51ixing facilit lea l «ether with Function
Switches, separate Volume and Baxandall Tone Controls. Mae 14" a 10*"

Designed mainly for ?dullard Range of Amplifier., also suitable for any Amplifier
requiring input up to 260mV.
Incorporates I Input Channels, including for
Tape and Magnetic Pickups. Separate Bass and Treble controls. High pass
filter 20 to 180 Os, low pase titer 59 Rc/s. Totally encloeed in cam size
111' a 4r a V. ( Carriage and insurance

COMBINED PRICE REDUCTIONS

AUDIO

10+ 10 WATTS • REMARKABLE FLEXIBILITY

MULLARD 3-VALVE PRE-AMPLIFIER TONE CONTROL UNIT

(a) THE

Invor.b. e lilt)

"""L"

For use with MULLARD 2or aValve Pre-Amplltlers with which an undistorted
power output of up to 10 watts is obtained. SPECIFIED COMPONENTS
and MULLARD VALVES Including FARMER() MAINS TRANSFORMER
and choice of PA RtdEK 0 or PARTRIDGE Output Transformer.
PRICE: Complete
Alternati vely ASSEMBLED
Kit (Parmeko Out- £ 10.00 AND TESTED . . . .
put Transformer) . ( Carriage and Insurance ea extra.)
Above Incorporating Partridge Output Transformer11/6/- extra

Employing two EF88 valvee and designed to operate with the Milliard MAIN
AMPLIFIERS but also perfectly suitable for other make.. Equalisation for
R.I.A.A. characteristic.. Input for Crystal Pick upe and variable reluctance
magnetic typee.
Input : ( o) Direct from High Imp Tape Head ( b) From a
Tape Amplifier or Pre- Amplifier. Semitive Microphone Channel.
Wide
range BASS and TREBLE controla

, and

KIT OF PARTS £ 12.10.0 AND TESTED
(Carriage and Insurance 7. • 1

STERN'S MULLARD DESIGNS

ASSEMBLE I) A TESTED

f20.0.0

A Four Valve Design for STEREOPHONIC or MONOPHONIC operation. Operates with any make of Amplifier
requiring input of up to 250 m/volte

TAPE DECKS and COMPLETE RECORDERS

KIT OF PARTS £ 10.0.0

,

MULLARD Dual-Channel Pre-Amplifier

,

Descriptive leaflets readily available.

_

(
b) KIT OF PARTS

(b) KIT OF PARTS for both unite
.. arrias
....-

El 8.18.0

_

£24.0.0

e e e

E34.0.0

ASSEMBLED
Carriage and Insurance 7/6.)
(we. •evw

'
oinplete Tape Masatine

.

We can also supply the assembled MAIN AMPLIFIER only ( excludes control unit) for operation with
our DUAL CHANNEL PRE- AMPLIFIER. This provides for • more versatile or elaborate installation
and would be essential if alow- output Magnetic Pick.up,mch as the Decca. Is to be used.
(a) AMPLIFIER
ASSEMBLED MAIN AMPLIFIER and ASSEMBLED DUAL CHANNEL PRE.

A self contained
Unit ceneleting of Garrard Deck and matched Per- Amplifier on one chasis.
Provides full tape recording facilitiee and replay& through Pick•Up Sockets
or standard Radio receiver or Amplifier.
(
Carriage and Ineur r. 7

1..,•10.1.,

.

. .

A HIGH-FIDELITY DESIGN, PROVIDES UP TO 10 WATTS ( per
channel) SUPERB REPRODUCTION, FREQUENCY RESPONSE r,
FLAT TO WITHIN 8 dB from 3 Me to 60 Kc/e at 50 MW. TOTAL ,
HARMONIC DISTORTION at 10 Watte-0.1%.
(a) ASSEMBLED AMPLIFIER ( Carriage and Insurance 7/ii .

1E19.10.0
- - - - - - -- - - - - - - - - MULLARD TAPE AMPLIFIER Model HFITR3 Mk II
KIT OF PARTS £ 14.0.0 ASSEMBLED

I. it ICE

Aniembled £
46. 0.0.
Assembled £75. 0.0.
Assembled £ 59.
Assembled £ 33. 0.0.
. . Assembled £50. 0.0.
Includes Head Lift Transformer
. . Assembled £ 33. 0.0.
.
. Assembled [SO. 0.0.
Include. Head Lift Trandormer
..

STEREO AMPLIFIERS
MULLARD " 10 + 10" STEREO AMPLIFIER

MULLARD Type " C" TAPE PRE-AMPLIFIER

£13.13.0

OFFERS

To build • complete TAPE RECORDER . . . We offer HFCR3 AMPLIFIER, STUDIO DECK,
CASE, ROLA 10 a 6 SPEAKER, MICROPHONE and 1,200 ft. TAPE.
ALL FOR
£35. 0.0

£28.0.0

Suitable for most itrack Mono Tape Decks.
Incorporates Ferroxcube
Poet Pull Oscillator, Treble Inductor, and 3 speed Equaligation.
Includes separate Power Unit. ( Carriage and Doman,

KIT OF PARTS

PRICE

STP-1 ( Kit) and " STUDIO" Deck.
£ 39. 0.0
STP.I ( Kit) and BRENELL Deck
£66. 0.0
STP-I ( Kit) and TRUVOX Deck
£51. 0.0
TYPE " C" ( Kit) and " STUDIO" Deck
£2.6.10.0
TYPE " 0" ( Kit) and BRENELL Deck
£43. 0.0
TYPE " C" ( Assembled) and WEARITE Deck £70. 0.0
morro 'e ( Kit) and " STUDIO" Deck
126. 0.0
HPiTR3 ( Kit) and BRENELL Deck
£ 41 0.0
HP/TES ( Assembled) and WEARITE Deck £70. 0.0

FOR

POSTAL ENQUIRIES and
MAIL ORDERS TO...

STERN RADIO LTD.
6-12, TUDOR PLACE, TOTTENHAM COURT RD.
LONDON, W1. TEL. MUSEUM 6128/9

THE " MONO- GRAM"

1-

e

• ,..-„,

AMPLIFIER

A small Amplifier of genuine he quality performance.
Incorporates new MULLARD ECL 86 Valve, emanate
BASS and TREBLE controls and produces up to 3 watte
undistorted output.
IPIATR OF

el' ICi°

AND TESTED

£6.0.0

(Carriage and Insurance 1/O.)
Perfectly stilted for Portable Installations for which pupae we offer..
PORTABLE CABE 63/101- the AMPLIFIER ( Kit) ... and 8 in. x 5 in.
SPEAKER ( SU-M. All for 69/0/0.
Alternatively with ASSEMBLED
AMPLIFIER 110/0/0. ( Carriage and Insurance 5/•.)
The Case quoted above will accommodate some 4 speed Single Record
limita.
A larger model le available for extra 10I.. With thie Equipment
a COMPLETE PORTABLE RECORD PLAYER ran be built from
114/0/0.

LEAFLETS

PLEASE

STATE

DEPT.,

H.F.N.

DEMONSTRATION and SHOWROOMS AT...

STERN RADIO LTD.

;109, FLEET ST. LONDON, EC4
TEL. FLEET ST, 5812/3
OPEN...9 a.m. to 6 p.m. SAT. eose

6

1p.m.

PREMIER RADIO
23, TOTTENHAM COURT RD.
LONDON, W1. TEL. MUSEUM 6128/9
OPEN .9 a m to 6 p rn THURS. close 1p.m.
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E ROGERS HG88 MK II Integrated Stereo Amplifier provides,
,, asingle compact superbly styled unit, every facility necessary
for the average Home Stereo System. Matching Switched or Variable
FM Receivers are available, the latter unit in matching Teak Case if
required. In addition to the model in Teak Case illustrated the
amplifier may also be supplied in chassis form for building into
conventional equipment cabinets.
*Current production models of the HG88 MK H now include provision
for the addition of a " Remote Balance/Volume Control Unit" available
as an optional extra (Illustrated below).

HG88 M ( II Amplifier, chassis only
HG88 niK II Amplifier, complete in Teak Case
Remote Balance Volume Control Unit ..
MK 11 Variable FM Receiver, chassis only
Purchase Tax

£40. 0.
£43.10.
L 3. 0.
£21. 0.
[ 3.11.

0.
0.
0.
0.
8.

MK II Variable FM Receiver. complete in Teak Case £24. 7.
Ptrchase Tax
L 4. 3.
Switched FM Receiver
£ 12.10.
Purchase Tax
it 2. 2.
CAOET 11 Horn- loaded Speakrr System
£22.10.
"LOWLINE" Equipment Cabinet, suitable for
housing Amplifier. Motor and Pick-up; finished
in Teak
£ 12.11.

6.
2.
0.
8.
O.

Write today for a copy of the new ROGERS
Leaflet and the name of yaJr rearest deaie-.

II INPUT FACILITIES

Five pairs of inputs provide stereo inputs for Tape,
Disc and Radio. All leading makes of crystal and magnetic pick-ups are catered for,
including low output magnetic types such as the Decca ffss ( sensitivity 4 m- v RIAA
compensated). Tape facilities include provision for mono or stereo operation with a
complete Tape Recorder and direct replay from Tape Heads (4 miv CCIR compensated).

CADET

II

HORN- LOADED

SPEAKER

SYSTEM

Th,s entirely new design is acompact, attractive, reasonably priced Speaker System, with a high standard of performance and above average efficiency.
The performance is characterised by excellent transient
response, clearly defined bass, exteided treble response
and complete absence of listening fatigue.
High Efficiency ensures satisfactory operation from small
or medium power amplifiers.
The radiation characteristics are particularly suited to
stereo reproduction, excellent stereo being obtained over
awide area of the room.
Technical: Bass Unit, high flux 81" 51" elliptical, pressure
horn- loaded. Treble unit, high flux 3" tweeter. Cross-over:
4 kc i. Power Handling- 6-8 watts. Impedance: 15 ohms.
Response: 45-18,000 cps. Dimensions: 331H. 201W.
8}"D.

• CONTROL FACILITIES 5- position Input Selector: Pick-up magnetic
or crystal. Tape, flat or compensated. Radio. 4- position Function Selector: Stereo.
Mano A and B. ( Both amplifier sections in parallel from either Input Channel.) Mono
Disc. (For compatib-e stereo pick-ups.) Ganged variable Bass and Treble Controls.
Ganged variable Low-Pass Filter. ( 5-20 kcs.) ( Built-in High- Pass Filter.) Ganged closetolerance Volume Control. Ganged Balance Control. ON/OFF Toggle Switch. fitted
click suppressors.
• POWER OUTPUT

12 4- 12 watts ( nominal) 14 -I 14 watts ( peak) from
push-pull Mullard ECL86 valves. High-grade multi-section Output Transformers with
matching tor 4, 8 or 16 ohms impedance.

6.

Equipment

• CONSTRUCTION Unique form of construction features the liberal use
of low- loss feed-through insulators with components mounted either side of the chassis,
resulting rn aparticularly " clean" layout. A dual-voltage mains transformer of generous
voportions permits operation from either 200-250 or 110-125 volts.

CADfT

Il

SPEAKER

III RELIABILITY An unusually high standard of workmanship, combined
with carefully sele“ec conservatively rated components and rigid qualify control
ensures maximum long term reliability, a factor reflected in the unique Two Year
Guarantee coveting every amplifier made.
• STYLI NG Exclusive styl ng features a Front Panel in brushed brass, silk
sm-een pr inted and stove lacquered. Control knobs in Ivory With ground brass inserts
are an improved pattern with integral pointer. The case is finished in Figured Teak
ard inset ventilation gril'e in satin black.

ROGERS
ROOEVCO

REMOTE BALANCE,VOLUME
CONTROL UNIT

DEVELOPMENTS

LOWLINE EQUIPMENT CABINET
(Fitted with Cadet II Stereo Amplifier and Switched F.M.1

(ELECTRONICS)

LTD

ROGERS Products are stocked and demonstrated by all leading HiFi Specialist Dealers
WORKS
•
4-14 BARMESTON ROAD •
CATFORD
•
LONDON •
5.E.6 •
HITHER GREEN

7424(4340
Export: K. H. Williman and Co. Ltd.. Blackford House, Sutton, Surrey. England

7

the experts'
choice

F. C. JUDO

PERCY WILSON

Technical Editor
Amateur Tape Recording
and HiFi Magazine'

Technical Editor
'The Gramophone'

DONALD ALDOUS

MILES HENSLOW

JOHN GILBERT

Editor
'HiFi News'

Technical Editor
'Music Trades Review'

Technical Editor
'Audio and
Record Review'

Other Stentorian speakers:
Type

Flux Density

Price

1016 Major*

16,000 gauss

£8. 19. 6

10" H.F. 1016*

16,000 gauss

f7.

O. 0

8" H.F. 816*

16,000 gauss

£6.

0. 0

8" H.F. 812*

12,000 gauss

£3. 12. 9

8" H.F. 810

10,000 gauss

£2. 14. 3

T3S9 tweeter

9,000 gauss

£1. 10. 6

T816

16,000 gauss

£3. 13. 6

T12 tweeter

16,000 gauss

£13.

4. 6

TIO tweeter

14,000 gauss

£4.

8. 3

MODEL

* These

four speakers incorporate a universal
impedance speech coil.
CROSSOVER NETWORKS:
CX3,000 £ 1.11 . 6 CX I , 500 £2.0.0 CX500 £1.7.3

H.F.

1012

IV Die-cast Unit, incorporating 12,000 gauss magnet.
Fitted with cambric cone and universal impedance
speech coil providing instantaneous matching at 3, 7.5
and IS ohms. Handling capacity 10 watts. Frequency
response, 30 c.p.s. to 14.000 c.p.s. Bass resonance,
35 c.p.s.
Price £ 4.7.6 (
inc. P.T.)

NEW r

RANGE OF

SPEAKER AND
EQUIPMENT CABINETS
THORESBY BASS REFLEX CONSOLE CABINET (i/hisrrai,
Height 31" xWidth 19rxDepth18" Price in Mahogany— l2. 12. 0. \\

in [ It 7/6 extra.

THORESBY HI-FI EQUIPMENT CONSOLE

(
iiiusrad
Height 31" xWidth 19r xDepth 18' Price in Mahogany— E14. 14. 0. \\

THORESBY BASS REFLEX CORNER CONSOLE
Height 31"x Width 19r xDepth 17"
Price in Mahogany-11 I. O. O.

WHITELEY
MANSFIELD

ELECTRICAL
•

NOTTS

•

RADIO

Walnut 5/- extra.

COMPANY

LTD.

Telephone: MANSFIELD 1762-5

London Office:
8

109 Kingsway,

London, VV.C.2

I
11 Lit I0/- extra.

Vortexion
quality

TYPE W.V.B.
TAPE

RECORDER

equipment

Price £ 110 3s. Od.
THE VORTEXION C.B.L. RECORDER has had many detailed improvements and additions using the
latest stereo deck, " B" type monitoring after record facilities, with mixing of inputs on each channel and over
6 watts total output. All the usual features of the - 13" recorder are retained, including metering of bias and
signal plus the ability to record the signal from one track to the other together with additional signal from
the mixed inputs. The separate 30 ,50 ohm balanced line microphone inputs allow for the microphones to be
placed any distance apart according to the result required. The right hand channel may be switched off entirely
when only single channel working is desired.
THE VORTEXION " B" RECORDER is noted for its very high audible quality and professional standards.
The microphone input can have over aquarter- mile of ordinary twin flex for outdoor use and will load from
normal voice at adistance of 20 feet, being of 30 50 ohm balanced line needing only 8micro-volts. The radio
input can accept any signal from 17 m.v. to 10 volts on 0.5 megohm. Monitoring after record facilities are
provided with A- B switch for comparing the before and after quality whilst recording, and the erase head
may be switched out, the bias reset and monitored on the meter for superimposing and adding echoes, etc.
The handbook contains the accurate meter bias settings for various makes of tape, and 3+ watts of power
heavily damped by negative feedback on 15 ohm is available. THE W.V.A. RECORDER is similar except
for the - 13" type monitoring.
ELECTRONIC MIXERS. A variety of mixers are available, 3channel with accurate within 1db Peak
Programme Meter, 4 channel, 12 channel and 2 by 5channel stereo. All feature long- life- without-attention
tropical controls, built-in screened supplies, balanced line microphone , nputs and 0.5 volt or alternative
Im.w. 600 ohm balanced, unbalanced or floating outputs. A version is available which has recording erase
and bias, playback and echo facilities with metering of bias and signal.
THE VORTEXION 30 50 WATT AMPLIFIER can deliver 50 watts of speech and music or over 30 watts
of continuous sine wave, and the main amplifier has a response of 30 to 20,000 c.p.s. within Idb at 0.1"„
distortion, and outputs for 4, 7-5, 15 ohm and 100 volt line. Models are available with two, three or four
mixed inputs which may be low impedance balanced line microphones, P.U. or guitar inputs.
THE 120 200 WATT AMPLIFIER can deliver its full audio power at any frequency in the range of 30 to
20,000 c.p.s. for which the response is accurate within 1db with less than 0-2"„ distortion at 1,000 c.p.s. It can
be used to drive mechanical devices for which the power is over 120 watts on continuous sine wave. The
input is for 1mw. 600 ohm, the output for 100-120 volts or 200-240 volts, and additional matching transformers for other impedances are available.
Full details and prices of the above on request.

VORTEXION
Telephone

LIMITED, 257-263 The Broadway, Wimbledon, London, S.W.I9

LIBerty 2814 and 6242-3

Telegrams : " Vortexion, Wimble. London"
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ODERN
LECTRIC

aled
do it
better!
* SPECIALISTS IN CUSTOM BUILT EQUIPMENT FOR EXPORT
* PROMPT
AND
CUSTOMERS

DEPENDABLE

AMPLIFIERS AND TUNERS

MOTORS & PICKUPS

STEREO
HOME EXPORT
Armstrong Power Amp. A.20
£23.12.6 $65
Armstrong Pre-Amp. PCU
£21.0.0 $60
Quad 22 Pre-Amp. Unit ...
05.0.0 $73
Leak Stereo 20 ...
E30.19.0 $87
Leak Varislope .........
£250.0
$72
Leak Point One Stereo Pre-Amp. ... [21.0.0 $60
Rogers HG.88 Mk. 11 .- ... [43.10.0 $ 124
Rogers RD Jim Stereo Amp.... ... [27.5.0 $75
Rogers Mk. Ill Control Unit ...
E22.10.0 $64
Rogers Cadet II Arno. with Pre-amp.
E26.15.0 $76
SINGLE CHANNEL
Chapman Tranquillo
E29.18.0 $84
Quad Amplifier
E22.10.0 $65
Quad Control Unit ... [ 19.10.0 $56
Leak TL 12 Plus
[ 18.18.0 $ 54
Leak Varislope III
05.15.0 $45
TUNERS
Armstrong 748...
E20.8.4 $56
Quad Fm Tuner ...
04.18.9 $60
Quad AM Tuner ...
E28.10.0 $69
Leak Trough Line FM ...
E29.7.6 $73
Chapman 55E FM Unpwrd.
01.5.6 $73
Chapman FM Tuner FM 91 Unpwrd....
00.7.4 $49
Chapman S6135/Unpwrd. [ 38.14.6 $94
Chapman S6BM/FM/Unpwrd....
f61.13.9 $ 143
T RI PLETO N E
Variable
FM
Tuner. Self Powered
1E15.14.6 $40
Unpowc red
...
[ 13.19.6 $34

STEREO AND MONO

e

e

e

LOUDSPEAKERS
The following is a selectmn from our large stocks.
LEAK " Sandwich" ... 38 gns.
QUAD Electrostatic
f52.0.0
WHARFEDALE
Airedale
...
[65.0.0
W.I5 RS
£ 7.10.0
Super 12 RSDD...
[ 17.10.0
Super 10 RSDD...
E10.18.8
RS I
2DD
00.15.0
W.12RS/PST
E10.10.0
Slimline 2 in Cabinet ... [22.10.0
Co-axial 12 ...
05.0.0
Super 3
_.
[5.16.8
Golden 10 RSDD
E7.17.5
W.I2 EG ((or Elec. Guitars)
00.10.0
W.15 EG (for Elec. Guitars)
07.10.0
LOWTHER
Acousta PM6 Unit Drive
18 gns.
Acousta Cabinet with Unit
37 gns.
Acousta de Luxe
42 gns.
Acousta Twin ...
E67.16.0
T.P.I.A.
TANNOY
Tannoy 12" Monitor
E30.15.0
Tannoy 15" Monitor
E37.10.0
W.B. New 1016
03.19.6
W.B. HFI216
E15.15.0
• GOODMANS
24 gns.
ELEGANZIA System
E29.10.0
AL/I20
[7.0.0
5K/20/XL
Aviaste
f5.7.7
C6.5.11
Axiom 10
10.7.0
Axiom 201
£14.10 0
Axiom 301
Triaxiorn 12'20 ..
[25.0.0
KELLY Ribbon Mk. II
[10.10.0
E22.0.0
• KEF Celeste
HEADPHONES
E6.10.0
Brown's K. Stereo
(7.10.0
AKG K.50

e
e

e

e

e

e
•

$114
$149
$ 186
$50
$50
$29
$31
$30
$64
$72
$ 15
$ 18
$30
$50
$54
$111
$126
$198
£276

$22
$45
$72
$84
$16
$15
$12
$29
$39
$72
$30
$63
S113
$21

Decca ffss
„.
...
[ 18.18.0
Decca Professional
E33.12.0
Decca ffss Head Mk.1
13.13.0
Decca ffss Head Mk.11•••
EIS.4.6
Decca " Deram" Transcription Cart. [4.14.6
Decca " Deram" Stereo Cartridge 0.13.6
Decca " Deram" Arm and St. P.U.
E9.19.6
EMI Stereo P.U. & Arm ...
E21.9.9
B. & O. STEREO Dynamic Cartridge ... E6.3.5
Tannoy Stereo Cartridge Mk. II ... 01.14.7
Tannoy Cartridge Mono Mk. II ... [11.4.4
Atlas Stereo Cart. T/0 Diamond ...
Goldring 600 Cartridge ...
[2
£
9:
1
151..4
9
Goldring 700 Cartridge Mk. 1or Mk. Il E8.10.I
Lenco GL-70 Trans. Unit less Cart. ... [26.3.2
[17.14.0
Goldring-Lenco 88 Motor ...
Connoisseur Motor Type B
E24.3.0
Connoisseur 2-speed Craftsman ...
E16.4.6
Kef ADC Cartridge ...
[23.18.4
S.M.E. Arm 3009 ...
02.15.0
S.M.E. Arm 3012
04.10.0
Ortofon Arms and Cartridges
Shure Pickups

$50
$84
$34
$38
$12
$9
$30
$50
$17
$64
$24
$21
$65
$44
$59

$40

$62
$54
$59

1

GARRARD UNITS
301 Standard ... .
f20.12.2
4HF with GC.8 Head .
El 7.0.11
I ' AUTO TURNTABLE "A" ..
C19.14.9
A.T.6 Autoslim-de-luxe less head El 1.7.1
"Complete with GC.8 Head
FIT DIAMONDS
Accurately finished and guaranteed.
stereo or mono, from ...

$51
$42
$45
$28

BINSON " ECHOREC" UNITS
B1NSON STANDARD ECHOREC pre-amplifier unit
enables echoes to be imposed on signals between
microphone (or other source) and amplifier or
recorder. 3channels available and timing of echoes
is controllable. Details on request.
147 gns. $441
Binson Echorec Mk. II. De luxe
model . •.
168 gns. $504
Binson " Baby Ecborec" as described in Hi Fi
NEWS, WIRELESS WORLD, etc., similar to above,
but for single channel working ...
105 gns. $315
PROFESSIONAL AND TRADE DISCOUNTS
OVERSEAS VISITORS are cordially invited to our
showrooms barely three minutes from Piccadilly Circus.
Equipment ordered for use overseas is free of purchase
tax and handled for you with the minimum of formality.
FULL OFFICIAL RATES OF EXCHANGE
FOR PAYMENT IN ANY CURRENCY
MANY ITEMS FOR 110 VOLTS A.C.
TRANSISTOR RADIOS
ACCESSORIES
• LARGE AND UP-TO-DATE STOCKS
PROMPT REPLIES TO ENQUIRIES
Carnage and packing charged at cost.
All items insured in despatch.
Services endorsed by leading British Manufacturers.

e
e
e
•
e

Please enclose stamped and addressed envelope with
enquiries for leaflets, etc.
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FOR

HOME

TAPE RECORDERS
AND ACCESSORIES
Whatever you want in tape, Modern Electrics
are there to help you with everything from a
complete installation to afew inches of leader
tape.
• MONO

HOME

Ferrograph Series 5 AN
Brunel Mk. V, M.
Branch lMk. V Series 2...
Grundig TKI4
Grundig TK40
Grundig TK4I
Grundig TK46 .
Philips EL354I H ...
Philips EL3536 4-Track Stereo
Philips EL3549
Philips Battery Recorder ... •••
Reflectograph 4 Tr. " B"
•••
StUZZI Magnette
Vortexion W.V.A. (Type V Deck) ...
Vortexion W.V.B. (Type V Deck) ...
Uher 4-speed Battery ...
FiCord 202 ...
Stella 454 Tr....
Stella 459 4Tr.......
Stella 458 4 Tr. 2 sp. ...

85 gns. $255
88 gns. $264
69 gns. $ 207
35 gns.
5105
75 gns. $225
75 gns. $ 225
99 gns. $279
42 gns.
5126
92 gns. $276
62 gns. $ 186
24 gns. $72
115 gns. $345
59 gns. $ 171
[93.13.0 $268
010.3.0 $ 315
93 gns. $279
5198
66 gns.
38 gns. $ 114
62 gns. $ 186
39 gns. $ 117

EXPORT

• STEREO

In most fittings,
EI.5.0 $3

MOM EIECIRKSID'"

SERVICE

BRENELL STB.1
FERROGRAPH Model 422 2-Track
FERROGRAPH Model 424 4-Track
VORTEXION CBL... .
VORTEXION WVC STEREO ...
Tandberg Series 6 ...
Tandberg Series 7 2 or 7 4

£120 $343
110 gns. $ 330
110 gns. $330
£60 $457
048.10.0 $425
110 gns. $330
93 gns. $279

DECKS AND AMPLIFIERS
AMPEX as advertised.
Ferrograph 45N Deck ...
Brenell Pre-Amp. and Amp. ... ...
Brenell Mono Deck ... ...

47 gns.
24 gns.
28 gns.

e

e

$141
$72
$84

MICROPHONES AND MIXERS
AKG. C.I2. Condenser
E185.0.0 $535
AKG. D.I9. Dynamic ...
07.10.0 $50
AKG. D.88. Dynamic Stereo ... ...
19 gns. $57
Lustraphone VR/70
10 gns. $30
Lustraphone LFV/59 Dynamic ... 84 gns. $25.50
Lustraphone VR/64 Ribbon ...
0.17.6 $23
Bang & Olufsen Ribbon
£ 16.10.0 $47
Reslo Ribbon RBL/T or CRL
E10.2.0 $29
Grampian DP4M. etc.... ...
C9.0.0
526
TSL Mixer ... ... 0.7.6
Heathfield Electronic Mixer. High Imp. 09.10.0 $56
Heathfield Electronic Mixer, Low Imp. E22.10.0
864
Grundig Stereo Mixer ...
18 gns. $ 54
SI 5
Walgain Mono Pre-Amp. ... [5.0.0
Walgain Stereo Pre-Amp. •••
0.10.0 $21
Walgain High Gain Tape Pre-Amp. ... E7.16.0 $23
Walgain Bulk Eraser ...
E7.18.6 $24
PARASTAT Record Cleaning Outfit 0.12.6 $6.50
7 11 $ 1
Parastat Disc Preener...

TAPES

SCOTCH
BOY,
BASF,
GRUNDIG,
AGFA
MSS, FERROTAPE ALL SIZES IN STANDARD
LONG PLAY, DOUBLE PLAY AND TRIPLE
PLAY.
Export prices quoted above are in U.S. Dollars and free of
Purchase Tax
Please quote " HI-FI News" when coiling or writing
to Modern Eiectrics

120 SHAFTESBURY AVENUE, LONDON, W.1
(Opposite Columbia Cinema)
3minutes from Piccadilly Circus

Telephones: GER 9692 and TEM 7587
Cables :

MODCHARE X, LONDON

I

vivacious vocal at the local
Rhetorical

rhymsters, trumpeting tubthumpers and

heptasyllabic

histrionics.

historical

hysterical

The whole world of sound faithfully recorded

on Mastertape magnetic recording tape. For both ¡- track and

track

recordings there is nothing better. Don't spoil them for a ha'porth of tape.

Mastertape
MAGNETIC

RECORDING

TAPE

Send for free full colour brochure of
tape prices and tape recording accessories.

MSS

RECORDING

COMPANY

LIMITED,

COLNBROOK,

BUCKS.

TELEPHONE:
•1! HER C,f ' Hi

.
13ttiti4lt

NlaeteMope Mahn Sotutd, gettit
II

COLNBROOK

2431

Ein r, RCMP OF COMPANIIS

Garrard -sounds of ' 63
Builders of fine sound reproduction equipment for over forty years, Garrard supply turntables and record
players to major broadcasting and recording companies all over the world. Every piece of Garrard equipment is
the result of first-class engineering and styled for efficiency, offers outstanding reliability coupled with truly
professional performance — like tha .of the Model 301 Three- Speed Transcription Motor.
The Model 301 Three- Speed Transcription Motor is recognised by the BBC and other international broadcasting companies as being supreme in its class.
With an accurately balanced full-sized 6 lb. diecast aluminium turntable with th-ee-speed stroboscopic
markings machined on the periphery.

Mir

A magnetically screened, shaded pole induction motor with a specially designed eddy current brake for fine
speed control.
Audio switch is fitted with a click suppressor.
Fully tropicalised with wow and flutter reduced to negligible Fropo-tions.
Write or 'phone for full details of this and other Garrard products.

•eula,41.4et/del

THE GARRARD ENGINEERING & MANUFACTURING COMPANY LIMITED
Swindon

Wiltshire. Telephone: Swindon 5381 ( 5 lines)

Telex 44-271
G5a
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We are far too well known
for our cabinets
and sometimes you forget

our primary speciality is
HI-Fl EQUIPMENT
Our years of experience

are at your disposal.

Our staff are experts who are eager to help you
find the equipment best suited to your home,
and our showrooms and comparator will make
selection easy and enjoyable.
Come to LARGS —

THE centre for HiFi

=

76-77 BM HOLBORN, LONDON, W.C.1. Tel. CHAncery 2626 (Private Branch Exchange). Nr. Holborn Tube Station. Buses 7. 8, 22, 23, 25,32 pass the door
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hi-fi books
CINE YEAR BOOK . . .
For the first time ever, acomprehensive survey in one complete volume of the cine market for the cine user. The new
reference book for the professional, the enthusiast and the photo dealer. This valuable book follows the unique pattern
set and maintained by the " Hi Fi Year Book"--separate and detailed directories for every product group—Cameras,
Lenses, Exposure Meters, Lighting, Film Stock, Screens, Projectors, etc. Some 200 photographic illustrations, suppliers'
addresses, product specifications, library lists, cine services are all included in this book.
Price IIs. 6d. post paid
THE 1963 EDITION WILL BE PUBLISHED MID- MAY

HI-FI FOR BEGINNERS . . .
The ideal book for everyone who has just started, or is about to start the hobby.
Loudspeakers, Amplifiers, Pickups, Turntables, Radio Tuners, Stereo and Installing.
interests lie with tape will find that Chapter 7 alone will make the book worthwhile.

The various chapters deal with
Hi Fi Readers whose particular
Price 8s. 3d. post paid

STEREO FOR BEGINNERS . . .
For those who are confused or not wholly converted by Stereo reproduction this book gives all the answers. The author,
B. J. Webb, explains in clear language what stereo is, and how best to obtain it, whether from disc, tape or radio. Advice
and guidance on the purchase, installation and maintenance of suitable equipment; asix page glossary, many illustrations
and special drawings are included.
Price 8s. 3d. post paid
AVAILABLE SHORTLY

SOUND 8/ CINE FOR BEGINNERS . . .
An up-to-date guide for the beginner by Richard Golding, with an introduction to some advanced methods including the
latest means of producing experimental soundtracks. Contents include making up separate tape tracks ; sound stripe ;
optical sound-on-film; special recording apparatus; recording sessions; how to write commentaries, etc., with
photographs and line illustrations. " The most comprehensive small book ever to be written on the subject of
adding sound to film."
Price 8s. 3d. post paid

CABINET MAKING . .
This book gives you all the necessary information for building your own Hi Fi cabinet. Subjects covered include,
designing; ordering timber, marking out, tools; materials; joints and finishes. The many photographs and diagrams help
to make this book indispensable not only for Hi Fi applications but also for general cabinet work encountered in the
home. It is written by the well-known expert Wheater Smith whose recent articles in " Hi Fi News" have created considerable interest. ".. . highly recommended."
Price 8s. 3d. post paid

EXPERIMENTAL RECORDING . . .
This book presents in convenient form the series of articles by A. Tutchings on " Twenty Practical Experiments in Magnetic Recording " and full introductions for " Building a Fully Portable Recorder", using aclockwork motor and transistor
amplifier.
Price Ss 9d post paid
Available from HiFi Dealers, W. H. Smith & Sons Ltd., or direct from the publishers:

MILES HENSLOW PUBLICATIONS LTD.

I1
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MORTIMER

ST.,

LONDON,

W.I

Audio products
are PLUS products
when they're fitted

Backed by unsurpassed research and
manufacturing facilities, Mullard products bring you the high excellence of
a built-in Quality Bonus.
In all Mullard valves and transistors
the Quality Bonus is the proved performance and reliability that gives
something extra to your equipment.

The new Mullard triode- pentode—the ECL86—has
been designed specifically for audio applications,
and is now used in stereophonic amplifiers. The
sensitivity of the valve is such that, in a typical
single-valve amplifier, a signal voltage of 50 mV
at the grid of the triode section will produce the
maximum output power from the pentode section.
Thus the output derived from low- sensitivity
crystal or ceramic stereophonic pick-up heads
(about 70 mV) is ample to produce maximum output from the valve and also allow the use of
negative feedback.

Milliard I

MULLARD LTD., MULLARD HOUSE,
TORRINGTON PLACE, LONDON, W.C.1
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To provide for

all

reasonable require-

ments a control unit needs a certain minimum number of
controls.

It is essential,

however, that

their function

and

purpose are immediately obvious.
Every control on the QUAD 22 fills a basic and essential
purpose, and moreover its caption indicates exactly what it
does. Send a postcard for the booklet describing this unit
In detail.

QUAD
for the closest approach to the original sound

Illuitrated brochure on request from Ref. HF.

ACOUSTICAL MANUFACTURING CO. LTD, HUNTINGDON, HUNTS. TEL: HUNTINGDON 381
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W

E are not at all happy about the outlook for stereo broadcasting; and if sample conversations with the heads of some
of our most important manufacturing concerns can be taken as
representative, our views are those of the Trade. What is going
wrong? All the indications are that the BBC—and that, of course,
means the people of the BBC who have the power to take major
decisions—would prefer not to be bothered with it. It is difficult
to sort out the facts because there are precious few of them to go on.
Indeed, the most outstanding of them is the peculiar cageyness
which has veiled almost every official utterance about the subject.
Why is this? We think—and we know that we echo the thoughts
of at least 50,000 others—that the BBC owes the public, the hundreds
of radio dealers up and down the country, and the manufacturers of
audio and radio equipment, a full and clear statement. We have
had enough of this hit-and-miss, blow-hot- blow-cold, cloak-anddagger nonsense.
The BBC has the right to ask the Postmaster-General for permission to go ahead with stereo broadcasting. Has it done so?
If it has not, then why not? The BBC would normally seek such
permission if it thought that the public really wanted aregular stereo
service. Does it know? We and countless others can answer that
one—" No, it does not". The BBC can make a guess, but guesswork is a malleable factor. One cannot tell accurately what the
public want until the public have had a chance to say—and they
have never been given afair chance. They have been rationed with a
miserably inadequate series of experimental broadcasts which, at
best, have compelled the keenly enthusiastic to disturb the household
furniture once aweek in order to enjoy something via asystem which
they, and the BBC, know well can never be adopted. More recently,
having virtually prised the secret out of the cupboard, they have been
frustrated to know that FM Multiplex tests were being carried out
which, in most cases, were beyond their reach because of lack of
equipment.
In other words the BBC is sitting on the fence,
apparently using as an excuse the theme that " the public has to
show that stereo is wanted ", and at the same time making no effort
to give that same public achance to sample it.
At the London Audio Show, which has just closed its doors as we
write, an American Company—Sherwood—took the trouble to
show the public just how good FM Multiplex can be. This Company brought over a small FM Multiplex transmitter, obtained a
licence from our PMG for the sum of one pound sterling, and
radiated its own FM stereo across the room, to be picked up by an
FM tuner plus stereo adaptor. The programme was from avariety
of stereo discs—and it was completely excellent. The demonstration
room was packed to capacity, non-stop, for every hour of the fourclay run of the show. We asked for attendance figures. The
Director pointed to two small packets of catalogues which lay on the
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floor. " Ican't tell you how many visitors did not take catalogues,"
he said, " but that is all we have left from 10,000." To that we can
add, from evidence gleaned from repeated daily visits, that these
people were staggered that stereo by radio could be so good, they
were anxious and eager for any concrete information about when it
might be available in Britain, and that they were truly grateful for
the opportunity given to them to hear it. And we may also add our
opinion that this would have been the reception given to the demonstration in any part of this country. Why could the BBC not have
done something similar? The reason, never officially given, but
radiated through inspired channels nonetheless, is that " we must
not risk encouraging the public to expect something which it may
not be possible to give them".
Why did America adopt the GE Zenith system? Because it was
proved to be the best of the many systems available. Why have
stereo at all? Because it is a logical step forward—an inevitable
step in the long run—towards the full and faithful reproduction of
sound in the home. Why did the disc makers produce stereo discs?
Because they recognised this fact! Why have the public been buying
tens of thousands of stereo discs? Because they like stereo—and
they have also bought thousands of stereo disc players in order to
get what they want. Why does the BBC appear to stick its head,
ostrich- like, in the sand, and refuse to recognise all these things, too?
There are several apparent answers, and of them we have already
mentioned " public demand ". Possible reluctance to launch a
system that may be bettered could be another; but the counter reply
is that 405- line TV has done excellent service for 25 years, and it has
also proved public demand: further, we should still be waiting for
TV had we waited for 1,000-line colour. One has to begin somewhere. Of course there are many difficulties: there always will be
with anything worth while. Unfortunately for stereo, the BBC
has other and larger fish in its pan to fry, such as 625-line TV, and
colour, and local stations; but stereo, however insignificant a
Cinderella it may be, would cost a mere fraction of the sums to be
spent on any one of the others. So, BBC, please do wake up,
and let your public have asay in the matter.
There is already afair choice of American stereo receiving equipment available in this country, and people are buying it! Our own
manufacturers have prototypes, and we have invited them to send
them for review. At least we shall be able to show that two sides
of the triangle are ready and willing— the listeners and the Trade.
The Cover Note and Subscription Rates can be found on page 24
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lowest prices

Each Leak instrument is individually built in
the time-honoured British tradition and has
the same high-quality performance as Leak
equipment supplied to the B.B.C. and Broadcasting and Television Companies and Disk
Recording Studios throughout the World, who
use them for monitoring (quality checking).

highest quality

FIRST-CLASS APPEARANCE
Leak equipment has been styled by industrial
designers to enhance its appearance in the
home. The styling of the new Leak " Sandwich" Loudspeaker has been approved by
Britain's Council of Industrial Design and has
recently gained the coveted Fashion Foundation of America Gold Medal.

REASONABLE PRICE
Left: The beautifully restyled Southdown
Cabinet which incorporates many improvements, Price £28 7s. Od.

The World-wide demand keeps the Leak
Organisation fully and efficiently employed
and, in turn, explains the very reasonable
price of Leak studio-quality Hi Fi equipment.
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Right : The new Leak " Sandwich" Loudspeaker
System with the new " Sandwich" Cone gives, for
the first time in history, a direct-radiator loudI

speaker diaphragm which behaves in the theoretically ideal manner of a rigid piston and reproduces
the signal applied to the speech coil without flexing
and free of break-up distortions. £39 I
8s. Od.

Address

H. J. LEAK & CO. LIMITED
HN6/63

_

Brunel Road, Westway Factory Estate, London W.3
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AUDIO FESTIVAL REPORT

nETTING round the Audio Fair becomes an increasingly arduous

Design Furniture were showing their excellent cabinets. The writer
has found their EQC7 cabinet the answer to his problems. Not only
is there generous space for turntable and tape deck, but the " downstairs " space controls and storage, is closed with tambour doors.
These are far better than swinging doors that always get in the way.
EMI were showing their whole range of recorders and recording
material. Two new machines were the RE30I, asort of super TR52
being fitted with a huge Papst motor amongst other refinements;
and their RE311. This is an entirely new machine largely developed
by the late E. Berth-Jones. This is a solidly built machine with a
fantastic performance and powerful enough to handle, if necessary,
half-inch tape. Amongst other things the head block is reversible
to suit also the continental style of tape handling. Garrard were
showing their full range of motors, players, pickups and tape decks
(magazine loading and automatic). After rumours, probably un-

nevertheless an enjoyable one. Arduous, because most of
the time is taken up meeting friends once again, but as Isaid, most
enjoyable! Lack of time and long queues outside locked doors
guarded by formidable uniformed gentlemen precluded a complete
room to room report, so may Ibe forgiven.
Acus put on a live show, lively, would be a better word. They
were using something like seventeen-channel stereo with speakers all
round the walls emitting the most unlikely noises, and even answering
one's private thoughts! Though the hilarity tended to obscure the
main purpose of the exercise—live versus recorded-on- the-spot
sound, a good time was had by all and they are a keen crowd.
A.K.G. were showing their range of lovely microphones and demonstrating their K50 headphones. The writer did not need converting as he already uses their K50 headphones (for monitoring tape
recording) and the D19 dynamic cardioid microphone. While he
has used the D77 stereo microphone quite successfully, their C24 is
the real thing and the cost £230, the only technical drawback!
They were also showing three new items. The Cl2A microphone
is the new version of the C12. It uses the same capsule but has a
miniaturised head amplifier using a " Woofer" capsule and two
" tweeter" capsules. It also incorporates a control to maintain
a true cardioid pattern independent of source distance. The C627
and C628 are condenser types using an RF system instead of the
usual DC polarising. This gives a far superior signal/noise ratio
and needs only 3 mA at 4 volts to drive it. Peter Baxendall demonstrated such a system to the B.S.R.A. not so very long ago.

S.T.C.
4114
MOVING COIL
MICROPHONE

Ampex Three- Channel Stereo
Ampex were showing their big 300-3 master recorder. This is a
three-channel stereo recorder using half- inch tape. Not only does
it produce a good enough signal for the very highest standard of
recording, but it can save recording companies much time and money.
Where a solo item is being accompanied by an orchestra, it is often
difficult to get the desired balance between solo and accompaniment
without several runs.
Using this machine, the third (central) track records the soloist
only, and later on the final balance decided without further cost.
This is a serious business because the public, and one suspects the

founded, it was reassuring to see the 301 motor still taking pride of
place. Goldring were showing and demonstrating their range of
transcription units and pickups including the G88. This is its first
visit to the Audio Fair, but we have already had the pleasure of
reviewing it (
April HiFi News). Goodmans were showing a range
of their speaker units but were making a special feature of their
Eleganzia—which is also reviewed in the April issue.
Grampian were showing one of the few fully transistorised amplifiers ( 624). This gives 15 watts and can be driven from batteries or
AC mains and thus is of special interest to P.A. engineers. Of
greater interest to our readers probably would be their transistorised
three-way mixer. Being battery driven, it should solve a lot of hum
troubles. They had also developed a very nice self-contained
reverberation unit based on the Hammond torsional- mode units.
This will not be too expensive for the amateur tape recordist, but yet
gives a respectable enough effect for full professional use. None
of the horrid clanging-spring effects with this unit! They have also
developed apair of ribbon microphones of excellent performance but
reasonable price. The GR2 has a true figure-of-eight sensitivity
pattern and holds it up to the highest frequencies, whilst the GR I
has reduced rear sensitivity for the higher frequencies. The GR2
has a performance approaching the well-known STC 4038 but of
course asomewhat lower sensitivity. Stanley Kelly was making very
nice noises with his Tall Boy and his new Mini, and it was often
difficult to tell which one was being used. The little fellow uses his
12 in. woofer and is backed up by a 3 in. unit hidden inside. This
acts as an acoustic pump and helps compress the enclosed air in the
small cabinet. This in turn makes the 12 in. unit behave as though
it were mounted in a much larger cabinet. S.K. says eight times,
so that makes it around 8 cubic feet. Well it sounded like 7¡
anyway! Another thing that was stricking was the very smooth
top from the Mini. The writer had expected it to be coming from
one of his ribbon units and was surprised to learn it was a 3in. cone
unit—with a difference obviously!
Harold Leak was also producing his customary nice noises, from
the sandwich speakers. Point One stereo preamp and stereo 20
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soloist, seem to demand abalance that can only be had in the middle
two or three seats of the front row in a real live concert! I was
tickled pink with the Audio Pioneer SH106-stereo from disc with no
valves, transistors or batteries! Back to acoustic pickup and a
stethoscope! However, it is no toy. It really tracks at 5 grams so
is not likely to hurt the disc and the sound produced was quite good
and free from any obvious blemish. Needle valves adjust the
volume individually to each ear and it also seems to be fitted with
an adjustable mixing valve—desirable as we know left and right
channels are not intended exclusively for left and right ears. Well,
it could be very useful to some people!
Chapman continue with a complete range of high quality tuners
and amplifiers covering all requirements. New FM and AM/FM
tuners and a new integrated stereo amplifier join the well-established
earlier models. The two tuners are completely transistorised and
each have a total mains consumption of only 3 watts—the shape of
things to come! Ibelieve this is the first transistorised VHF.

(continued on page 20)
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power amplifier. Note no transistor amplifier yet, but we do not
think it will be long before it does go into production! Stanley
Timms of Lockwood has been making high quality loudspeakers
for many years, mainly for broadcast and recording studios, so that
is why we may not all have heard of them. His range now contains
one fairly small one, his Mini- Slim as well as more generously
dimensioned designs.
Lowther were demonstrating their full range of speakers and even
a casual visit to their room re- impresses one of the fundamental
correctness of Voigt's original philosophy— the highest possible
electroacoustic efficiency. This. Donald Chave has carried on and
developed. Certainly no one else has ever produced such results
from a single eight inch unit. Lustraphone with the indefatigable
enthusiasm of George Pontzen, put on an interesting exhibit in the
form of astereo radio- microphone suspended over their booth downstairs and reproduced, in stereo of course, upstairs in their room.
He also showed a new ribbon Lavalier microphone that looks very
promising. As has been said before, there is something very clean
and natural about ribbon microphones. Norman Mordaunt was
demonstrating quite a range of speakers including the now wellknown Arundel ( Kelly Woofer and ribbon tweeter), the more recent
Warwick ( Kelly Woofer and electrostatic tweeter developed from an
original design of Len Woollett). An interesting addition was his
Edinburgh, effectively two Arundels in a double sized cabinet. It is
interesting ( and cheering) to note that not everybody is satisfied
with the smallest-possible loudspeaker cabinet.

comparison of pickups and cartridge in various arms. Each pickup
was mounted on aseparate box which slid into position to complete
the playing deck. This not only accurately positions but also puts
the pickup into the normal playing position with respect to the motor.
STC displayed their full range of microphones and made our
mouths water as usual. The famous ball-and- biscuit is still very
much in the running. Symphony were showing and demonstrating
their range of hi-fi equipment including several loudspeaker kits.
They have specialised most effectively for a long time in the medium
priced range and give very good value for money. Thorens motors
and playing decks were only on show by Metro-Sound, but several
exhibitors were using one or another of these lovely machines. They
also handle the equally good Ortophon pickups.
Wharfedale were

putting on their usual convincing show and as usual daring to make
immediate A- B change-overs for the edification and sometimes
surprise of visitors.
It certainly gave an overall balanced picture, both of how good a
very small speaker can be and equally how the big ones still produce
the very best results.
Whiteley were showing and demonstrating
their very wide and interesting range of driving units, cabinets,
Kits, tuners and amplifiers. They were well staffed as usual to
help all enquirers with their problems.
Outside the exhibition Heathkit put on their usual impeccable
demonstration. Though not personally done by George Tillett
readers will be pleased to know he was recovered sufficiently to be
present at its opening and satisfy himself—and everybody else— that
it was up to standard. Also outside, Vectron laid on a demonstration of their fully transistorised hi-fi amplier and again the
sounds heard make us look forward to a more critical appraisal of
their behaviour.
R.L.W.

Transistorised Amplifier
Graham Balmain had been very busy so that MSS could put on a
most interesting and instructive demonstration. It concerned
chiefly the effect of RF bias in tape recording. This was illustrated
by a prepared tape and synchronised lamps on achart. They were
also demonstrating their drop-out test equipment borrowed from the
factory. Pye were demonstrating the only complete transistorised
hi-fi amplifier amongst their other equipment. It is an integrated
stereo unit giving 15 W per channel. If we say that listening to it,
one could not hear the difference between it and any good modern
valve amplifier used in similar circumstances, that is praise enough.
We were told they hoped to be in production well before Midsummer.
Quad were putting on their usual impeccable show and it was
obvious nothing has overtaken the Quad E.S.L. A few are catching
up with it, that is all. Of great interest was a stereo tape played to
us. This was arecording of aBBC multiplex stereo signal picked up
in Huntingdon; with their own equipment of course. It is good
to know they are thus far prepared for multiplex stereo—if we can
persuade the BBC we want stereo! Rogers were demonstrating their
usual range of successful amplifiers, tuners and speakers. The
two speakers shown are new designs, and are both bass horn loaded.
The smaller, the Cadet II, has been examined and reviewed on
page 55. The larger was only finished in time for the fair, but sounds
equally promising. H. H. Scott Inc is a well-known U.S. firm of
repute who specialise in tuners and amplifiers. They are distributed by Elstone Electronics who also handle Tandberg. They
were showing a 40 + 40 watt stereo amplifier, an FM multiplex
stereo tuner, and an AM/FM/stereo multiplex tuner. Playing
with the FM multiplex tuner ( 350B) and an RE301 for half an hour
in the London area on a recent Sunday morning, produced an
excellent stereo tape, far better than anything Ihave been able to
buy so far!

HE progressive firm of KEF were demonstrating a new loudTspeaker,
the Duette, in addition to the very popular Celeste and
their larger systems. A flat 13 x 9 in. diaphragm covers bass and
middle registers, whilst treble is widely dispersed from a Itin.
hemispherical dome radiator.
In addition to the usual stereo programme covering most types of
music, reverberation derived from the two channels was added using
extra loudspeakers at the back of the room, supported about 7 ft.
from the floor. This gave an increased sense of realism and spaciousness, particularly noticeable on records of cathedral music, some
of which showed that the larger KEF assemblies will reproduce
organ pedal notes around 30c/s in the average sized room.
Stanley Kelly believes in doing everything possible himself, whilst
keeping an eye on the remainder. His sole control of the demonstration room for much of the time was therefore no surprise. Two
loudspeaker systems were used, starting with the new Mini. An
unusual feature of this enclosure is the use of two cavities, separated
by a system known as the " acoustic pump ". This gives acoustic
gain in the low frequency range and enables a large acoustic output
to be obtained from the small enclosure.
A larger enclosure, the Tallboy, contains the Mk. III L.F. driver,
high frequencies being handled by the inexpensive, but exceptional,
Mk. II ribbon unit. This has a shorter rise and decay time than
any other commercially available unit and the overall smoothness
was demonstrated using a harpsicord recording.
To show the excellent quality obtainable from their stereo pick-up
and amplifying system, Ortofon were using their new loudspeaker
enclosures. These gave very wide range, particularly in the treble

Transmitted Multiplex
Sherwood were showing their monster 200 W transistorised
AM/FM/Multiplex receiver. That should keep the loudspeaker
manufacturers service departments busy—unless a 2A fuse is used
in the speaker leads! Upstairs they were demonstrating reception
of Multiplex stereo, providing their own " transmission " from a
Brenell stereo deck, their own Multiplex unit ( used with transmitters) and a Marconi signal generator. The received signal was
not only heard but seen on a big Marconi scope, like the BSRA
demonstration at last year's Fair. The 38 Kc/s chopping was just
visible on the scope, but of course not audible. Shure in the person
of John Maunder had a most ingenious scheme for the rapid
20

with extremely good smoothness in the upper middle coverage.
Of most interest in the Pye room was a demonstration of their
compact 15 watt + 15 watt transistorised amplifying system. It
was not easy to judge the actual performance as compared with valve
systems, since signals were provided by a new pickup, shortly due
for production. However, the quality appeared to be good and
transient sounds, such as pistol shots, were reproduced without any
obvious defects.
The Quad demonstrations, difficult to get into as always, were well
presented with the emphasis on musical accuracy. A good illustration of the possibilities of stereo radio reception were afforded by
a tape recording made at Huntingdon, 80 miles from the Wrotham
transmitter, using a standard Quad FM tuner and experimental
Zenith -Ge multiplex adaptor. Although in a fringe area, signal/noise performance was quite acceptable and stereo separation
good.

gram unit, using a total of four loudspeakers. The enclosures, of
the infinite baffle variety, were arranged so that the sounds were
heard by reflection in the angled end panels and results were pleasant
and free from fatigue.
Clarke and Smith, associated with EMI, were using the excellent EPU.I00 pickup and EMI, loudspeakers for demonstrations.
Also shown were two new transistorised tape recorders.
R.N.B.

AT
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«
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el,

Three New Loudspeakers
In the Radford demonstration room three new loudspeakers, all
of thickness around 7+ in. were used containing KEF and Celestion
units. The largest, the Studio model, was 3 ft. high by 2 ft. 6 in.
wide and contained four 13 x 9 in. units plus two pressure units.
Results from this were clean but appeared to be marred by the room
acoustics, giving a heaviness in the bass not noticed when the system
was demonstrated at the recent March Festival. On show in the
Radford booth, but not demonstrated, was a transistorised power
amplifier.
The loudspeaker being used by Record Housing was their new
"Quarterwave ", designed in conjunction with Ralph West. This,
using a back loaded cone unit for bass and middle and the Kelly
Mk. Il ribbon unit for treble, gave awell-balanced performance with
no obvious coloration.
Highlight of the Rogers demonstrations was their new Cadet If
horn- loaded loudspeaker. Results were nicely balanced, smooth
and free from irritation, so essential for extended musical listening.
The speaker is compact and unobtrusive.
No regular demonstrations were given by Vitavox, but the static
displays included an accurate 1-scale model of their Klipschorn
speaker, still in production despite its initial appearance just after
the last war. This is a system for the wealthy, since astereo system
demands an outlay of f330 before even thinking about the driving
equipment!
The American firm of Sherwood were demonstrating their beautifully finished equipment using a local VHF multiplex link between
the pickup outputs and one of their comprehensive VHF/FM/Multiplex Stereo Receivers, up to 36 continuous watts output per channel
being offered. Sherwoods own compact speakers were used for the
demonstrations and gave a smooth and extended performance, the
stereo separation being well maintained despite the frequency
modulation and de- modulation included in the complete chain.
Equipment chassis is bronze plated and front panel finishing is in
24 carat gold plate.
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Taped Introduction by G. B.
To spare his voice Gilbert Briggs, managing director of Wharfedale, had recorded his introduction on tape and so probably managed
to see some of the Audio Fair himself. Several of the firm's standard
speakers were demonstrated, both singly and in pairs for stereo,
together with new designs suitable for building by the home constructor. All gave good, but somewhat different performances and it
was difficult to decide which was most realistic, especially as the
programme contained some " electronic" music!
Whiteley continued their policy of offering good value for money.
their speaker units being very robust and reliable, whilst covering
a large range to suit all requirements. In addition " do it yourself"
cabinet kits are offered, needing only a screwdriver for assembly.
Armstrong, awell-established name in the audio field, were showing
a range of pre-amplifiers, power amplifiers and tuners designed to
give good performance for a moderate outlay, as well as more
professional units. All were tastefully finished.
The German firm of Braun were showing and demonstrating their
range of equipment which includes tuners, amplifiers, record players,
loudspeakers, etc. The results from their integrated units illustrated
that good quality is possible for a moderate outlay.
The Commonwealth was represented by the Canadian firm of
Clairione, who were demonstrating an ambitious stereophonic radio-

- OVERLOAD

T EST....

-NOT REALLY iNTERESTIED
tN raNysieroa poormaLcs

4e;
/
1

_NOW

"EARPHONES ARE MORE

21

ESTIMATE.

To DESIGN

MY

PRODUCT

THAT WAS THE FAIR
THAT WAS . • • •

NEW LOOK
1 e4+

MODEL

tetett/tek
CLARKE & SMITH MFG. CO. LTD., HIGH FIDELITY COMPONENTS DIVISION, MELBOURNE ROAD, WALLINGTON, SURREY

* INTEGRATED

10

lOw STEREO AMPLIFIER

Type 655 -

42 gns.

readers

hi-fi

installations

augment the efforts of the Thomas family, published in this
T0issue,
we have received details of yet another home-made pickup
arm, this time from Mr. Atkinson of Sale, Cheshire. In asomewhat
extremist attempt to overcome tracking error, Mr. Atkinson has
managed to accommodate a distance of 20 in. between the stylus
and pivot! The complete arm is shown in the photograph, fitted
with ADC- 1cartridge at one end and appropriate counterweight at
the other. The arm is made of aluminium alloy and stainless steel,
with miniature precision ball races for both pivots. In addition to
the normal counterweight, a small weight ( pointing towards the
head and attached to the vertical pivot housing) with adjustable
overhang and angle, is fitted. This, in conjunction with a tilt of
approximately 1+' to turntable and vertical pivot, acts to counteract
the inward drag at the stylus without resort to the popular expedient
of thread and weight. The arm enables the ADC cartridge to track
satisfactorily at around 1+ gm, and is one of several made by Mr.
Atkinson in recent years.
The rest of the Atkinson system is also of special interest, as it
incorporates a sort of remote control for turntable operation. The
fitted, a recording unit employing Wearite and Bradmatic circuits
(on the left), a Mallard pre-amplifier and Jason FM tuner with rebuilt dial (right), and a Mallard 5-10 main amplifier inside the
cabinet.
The units are mounted on a duralumin girder structure, covered
with hardboard and wool padding and finished in animal hide.
The cabinet ends are of wood and a Perspex lid is mounted in an
easily removed frame. In addition to being neat and compact, the
system has the advantages of rigidity, lightness, durability, and is
easily cleaned.
Another tape man who believes in compactness is Mr. Hawksford
of Shrewsbury, who is already a regular reader at the age of 15.
Surprisingly, the equipment illustrated incorporates all of the following: Brenell Mk V deck with three heads, Stern type C preamplifier
with correction for all three speeds, RSC All, 12 watt amplifier,
TSL Mk 11 tuner, and a monitor speaker. The cabinet which is
Mr. Hawksford's own work is finished in Rexine, and overall results
are claimed to be " most satisfactory ".
Now we move across the Channel to a German reader, Mr. W.
Maass of Hamburg, who has just about as international acollection

second photo shows the layout of units, with aslide switch mounted
on aseparate panel between the Quad preamps and the tuner. This
switch is in the turntable motor circuit and is used as follows: a
record is placed on the turntable, the pickup lowered into position
and the turntable switched on by its normal control; the user then
settles down in a chair and switches on the second turntable switch
on the front panel, manipulating the volume control to fade-in the
music.
The turntable may also be stopped conveniently between movements to discuss the music with guests, then started again without
bobbing up and down.
Mr. Atkinson has used this and similar systems for ten years, and
although the rubber idler wheel is frequently left in contact while
stationary, he has yet to discover a flat ' developing. Mr. Atkinson
confidently recommends the system to all readers for comfort and
ease of control. From disc to tape, and from Cheshire to St.
Pancras, where Dr. Evans has a very attractive and compact system
housed in a cabinet of his own design. The units comprise a surplus EMI playback deck with Bradmatic heads and pressure pads

The neat compact unit
containing Brenell tape
deck, Stern Type C,
RSC Amplifier and
TSL tuner.
Designed
and built by A. Hawksford of Shrewsbury.
Aged 15.

of items as could be found amongst our readers. Apart from the
speakers, which are by Duode and Kelly, and a 7-element rotary
beam aerial system in the roof, the equipment is all contained in the
one large cabinet illustrated. At the top left is a Saba automatic
tape recorder, matched on the right by a Lenco L70 player. In the
centre is a control panel carrying a VHF tuner by Eddystone, with
two level meters above to indicate signal strength and tuning
zero, a push-button unit providing interconnections between five
outputs ' down' and four inputs across, a Pamphonic pre-amplifier,
and outlet for AKG headphones.
Beneath the Lenco urit is a control unit for the rotary aerial and
the main amplifier (
Pamphonic)is to the right of centre at the bottom.
Books, records and tapes are stored in the remaining spaces.
Mr.
Maass says that he has stable reception within a radius of around
300 miles with his aerial at about 100 ft. above sea level.
(continued on page 24)
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READERS' HI-FI INSTALLATIONS—(continued)

Finally, a small grumble from a British reader, Mr. Osborn of
Doncaster. Mr. Osborn was evidently provoked into sending us
details of his efforts by aletter from J.L.M. of Farnborough in our
Readers' Problems section in February. The subject was Cabinet
Materials, and Mr. Osborn tells us that his own cabinet is made of
Vipboard, is over 4 ft long and of " simple but considered design" .

It houses a Connoisseur type B turntable SME 3012 arm and Quad
tuner, control units and amplifiers. Later, he hopes to put a tapedeck in the compartment which now houses the main amplifiers,
putting the latter outside for better heat dissipation.
Mr. Osborn says that he was driven to build his own cabinet
because there was nothing suitable on the market, at a reasonable
price, which would take the large motorboard necessary for the SME
3012 arm and allow mounting of the amplifiers in accordance with
the maker's recommendations.
In addition to these utilitarian considerations, finish was improved
by adding to the front and sides of the cabinet lid asquare section
of Ramón hardwood, to afford a pleasant contrast with the darker
walnut veneer of the Vipboard. Mr. Osborn is highly satisfied with
the results, and has not yet seen any commercially made cabinet
that he would prefer.

COVER PICTURE
Audio Show visitors will have seen a giant " blow-up " of
M AY
our cover photo at the Lockwood stand. It is of a control
desk in the Central Apparatus Room at the BBC Television Centre.
Wood Lane, London. This desk, which is in continuous operational
use by the BBC, was made for the Corporation by Lockwood and
Co. Ud. Electronics and Engineering were carried out by the
Planning and Installation Department of the Corporation, and the
desk is now due to have extensive additions to accommodate further
apparatus for the 2nd Channel.
In these days of mass production
it is more than a pleasure to come across such abeautiful combination of line craftsmanship in timber and electronics.

Post this coupon today for full details
NAME
ADDRESS

SUBSCRIPTION RATES
The subscription rate to HiFi News and The Tape
Recorder is 27/6 per annum (U.S.A. $4.00) from
News, 99 Mortimer Street, London, W.I. Subscription
-I- Index, 30/- (U.S.A. $4.25).
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RECOMMENDED
STEREO
RECORDINGS
Decca S X L 6040
Tales From The
Vienna Woods

On the other side, Symphony No. 73 in D major I" La chasse "
is performed by the West German Mozart Orchestra, conducted by
Walter Schulteem. The recording of this is close, bright and
dramatic, with an apparently much wider frequency range and avery
satisfying bite to the sound. This is a delightfully good-humoured
symphony, and the recording and/or hall and orchestra are very
much in sympathy with the mood.
The two sides of this disc present totally different types of sound
for the same type of music, yet they both provide a high degree of
musical satisfaction when played on good stereo equipment. We
would not like to say which gives the highest ' fi ', in fact we were
reminded of Graham Balmain's very pertinent remarks on this
topic in the January 1963 issue.

E have had a little grumble from time- to- time about the overW close
type of recording that sacrifices much of the acoustic
ambience which makes stereo so pleasing.
Decca have, perhaps,
been guilty of this failing more frequently than the other major
European companies, so it is with particular pleasure that we make
our first recommendation this month a Decca disc with avery satisfying spaciousness and sense of depth.
The title is Tales from the Vienna Woods on SIL 6040, with Willi
Boskovsky conducting the Vienna Philharmonic Orchestra in a
concert of light music by all the chief members of the Strauss family.
There are four Polkas, two Waltzes and two Marches ( including
the Rodee' sky), in addition to the well-known piece which gives the
record its title. This last item has a zither part played by Anton
Karas to maintain the old Vienna' atmosphere at all costs!
The recording was made in the Sofiensaal, used by Decca for so
many of their best Viennese efforts, and also—incidentally-- by
Johann Strauss himself. The full richness of the VPO strings is
conveyed successfully, and when everything is going at once the
sound has a convincing breadth and power without ever developing
an artificial pseudo- brilliance. One would not normally play such
a selection of' lollipops ' straight through, but items from this disc
should make very acceptable beginnings and ends to record evenings.

FM DIARY

by A. H. UDEN

signals from across the Channel were coming in
ALTHOUGH
particularly well between April 24th and 27th, we still await the
weather that will extend the listening distances well into NW Europe.
And Mr. Sykes of Harlow will doubtless be among readers with their
fingers crossed! Nevertheless, a few micro- volts have been recorded in eastern England from Langenberg FM 195.1 Mc/s and
BFN 96.5 Mc/s as well as from Oldenburg on 91.1 Mc/s.
With this issue, we reach the time when reception of more distant
European transmitters becomes possible. I must emphasise right
away that this reception has no direct connection with weather as
such, but is due to reflection from densely ionised patches in the
electrically conducting regions of the ionosphere at heights of 60 to
80 miles above the earth. However, we do know from professional
research that large vertical instabilities in our atmosphere during
summer thunderstorms seem at times to " trigger off" the reception.
Other theories concern the effects of solar activity and meteor
showers. Sporadic E, or" E's " as it is also termed, brings television
pictures from Russia and neighbouring countries and much interference to BBC TV channels. On FM Band II, reception of Italian
stations is often reported, but signals are received from other countries also, at 900 to 1,250 miles, e.g. from Yugoslavia, Spain or
Finland. There is no advance warning of such reception, for signals
will come in quite suddenly, though around midday, mid-afternoon
or early evening are the best times, and June and July the peak
months. It pays to keep the tuner on, therefore, if you are able to
listen at these times, and go through the Band at regular intervals.
Good results are often obtained on roof space aerials with modest
priced tuners because signals attain quite strong peak values.
E's" is more frequent in the south, though the north also gets
a share. Reception typically lasts for half to two and a half hours,
and occasionally occurs again from a different country the same or
following day, but never during the night. The most interesting
station heard during 1961 and 1962 " E's " was Bou Kornine in
Tunisia (North Africa). Look out for this on 96.3 Mc/s.
The Italian network is now so extensive that stations can appear
anywhere in the Band— up to 36 have been recorded on a single
occasion!
FM Diary will be featuring " E's " reception as usual with probably the first report next month. If you enjoy reading these notes
will you give your support by writing in? Reports are acknowledged personally and the more detailed ones will be passed to
European broadcasting organisations and measuring stations.
Reports of BBC reception abroad are welcomed too. Until next
month, then, good listening— whether it be at home or on holiday.

Warm String Tone
Another Decca record with the orchestra placed in proper perspective is SXL 6057. This features Vladimir Ashkenazy, the young
Russian pianist recently in the news, in a performance of Rachmaninov's Piano Concerto No. 3, with the London Symphony
Orchestra under Anatole Fistoulari. The orchestral sound is aided
by warm string tone which suits the many melancholic moments in
this work, though the piano is placed well forward and is bright,
clear and dramatic.
For the apparent distance of the orchestra,
one would not get as near to the piano as this at an actual concert,
but the overall effect is very pleasing and one can hear every detail
of the soloist's finger work, and at times Ashkenazy plays very dramatically indeed. The recording is very clean.
Beethoven is next on our list, by courtesy of World Record Club
on ST 205. Symphony No.8 in F major is performed by the London
Symphony Orchestra under Josef Krips, with Piano Sonata No. 31
in A flat major played by Dohnányi as a filler.
The symphony is given a beautiful performance, with Krips'
loving care for every detail very much in evidence. The orchestra
is placed well back in a reverberant hall, but the sound is very
convincing, and with one's eyes closed the performers really do seem
'out there' as they would in real life, with all parts balanced in an
integrated whole. The sonata is quite acceptable, though the piano
tone is a trifle hard.
4nother WRC disc carries two rather rarely played Haydn symphonies, each recorded in a strikingly different but equally pleasing
fashion. Symphony No. 45 in F sharp major (" Farewell") is
played by the S.W. German Chamber Orchestra under Friedrich
Tilegant, and is given an extremely smooth and round recording
dominated by the reverberation of the hall. Both the performance
and the reproduction are convincing, even though the latter may seem
to lack the upper and lower extremes of the frequency range. Oddly
enough, this reviewer felt that the range was limited naturally by the
acoustics and style of playing, rather than electrically.
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set a new high standard
at down to earth prices
T4B

VHF
TUNER
£20. 8 .

(or T4C without ease C17.19.0)

Self- powered; Full VHF band
(87-108 mics);
Automatic
frequency control; Cathode
follower output; Variable output
0-500mv; Multiplex output for
stereo radio adaptor; Separate
75ohm and 300 ohm aerial inputs.

—

PCU25 STEREO PREAMPLIFIER £ 21 0 0
Six inputs, including for lowest
output pick-ups and tape heads;
Tape recording outputs; Bass and
treble controls; Rumble Filter;
Treble Filter with slope control;
Fitted in attractive maroon vinyl
hide covered case.

A20 STEREO POWER
AMPLIFIER £ 23 . 12 . 6
12 watts ultralinear output eadi
channel;
Frequency response
15-22,000 cps within 1db; Hum
and noise- 80 db; Distortion
0.1%; Negative feedback 29 db;
Stability 18 db; High specification
output transformers.

STEREO

ALTERNATIVE
PRE - AMPLIFIER

Don't lust take our word for it, see for
yourself what the acknowledged experts,
technical reviewers in the audio press,*
have to say.
"More than usual value for money" is the
phrase used by one such expert. Understandably we are flying high on such praise
as this because it demonstrates conclusively
that our policy of providing top quality
equipment at down to earth prices is meeting
the exacting needs of both the professional
user and the enthusiast. Mind you, with
30 years of technical know how in the audio
and radio equipment field behind us we
still have our feet firmly on the ground,
and with our purpose unaltered—to bring
you the finest hi-fi products available at
the lowest possible price.
*Extracts from some of the reviews that
have appeared in the technical press are
printed below. Copies of these complete
reviews will be sent on request.

FROM THE TECHNICAL PRESS

for use witl• the A20 Power Amplifier—
model PCU27, price £ 28 . 10 . 0.
Designed for the professional user or the
enthusiast who requires every facility.

ST3

Mk 2 AM/FM

TUNER £ 25 .15 . 0

Self- powered; Full VHF, medium and long wavebands;
Automatic frequency control; Cathode follower stage with
variable output; Multiplex output for stereo radio adaptor;
Ferrite rod aerial and two I.F. stages on A.M.
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Review in Audio and Record Review, Sept. 1962.

Telephone: NORth 3213

than

26
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By JOHN CRABBE

DISTORTION IN PERSPECTIVE
D

ISTORTION in sound reproduction is so often treated as an
isolated abstraction that it is difficult for many people to form
any very clear conception of what the term should mean in the
general sense. Distortion is usually treated as a particular characteristic of an amplifier or transducer which may be defined in fairly
precise mathematical terms, and in consequence a figure of so
many per-cent total harmonics at full output is frequently taken
to be an indication of the total ' goodness' ( or badness) of a reproducing system, regardless of how meritorious the reproducer may
be in many other respects. This automatic correlation between
harmonic distortion and total performance has badly upset the
general attitude to distortion which predominates in the audio
business, and has directed attention away from many ways in which
reproduced sounds may differ from the originals.
In an attempt to regain some sort of perspective, let us first take
a look at the ways in which real sounds may become distorted in
nature on their way to our ears; this will have some bearing on our
probable basic tolerance of the various types of distortion, as we
are likely to have strong reactions against things which would
never happen to real sounds. In real life sounds become distorted,
if at all, as sounds on their way from musical instrument or orchestra
to our ears. They do not normally undergo transduction into some
other form of energy—they remain as mechanical vibrations for
the whole of their journey to our ears. This means that the types
of distortion to which our ears are most accustomed are those which
arise acoustically in ordinary surroundings, in fact we take distortion ' of this kind so much for granted that it hardly seems appropriate to use the word distortion at all. Nevertheless we shall
continue to do so on the ground that a comprehensive definition of
distortion is " an observable deviation from the original " as this
means that any change is distortion, regardless of the mechanism
of change, there seems no logical ground for excluding the most
common type of change generally observed!

INTERMODULATION

DISTORTION

This produces new components because of
'beats' due to non- linearity in amplifiers, etc.
Results in harshness, muddle and unpleasantness.

HARMONIC

DISTORTION

dam.

This adds some harmonics to any signal present.
Not serious as such because harmonics rich
to start with.

PEAKY

AA\

RESONANCES

f\A AÍ

Resonances at discrete frequencies introduce
colorations of many different kinds. Most frequently found in loudspeakers.

Acoustic Coloration

PEAKINESS

We all know that a given orchestra performing in a particular
hall will produce quite different sounds, depending where one sits
to listen.
In the front row of the stalls there will be one type of
sound— bright and crisp—while in the Ceremonial Box ( fitted with
alcoves and lined with resonant ornaments) the sound will have a
certain character' and will be less obviously out there' in the
hall and more apparently part of the general acoustic atmosphere'
In the immediate vicinity. In other words, the sound will be more
'coloured ' in some places than in others: out in the hall it passes on
Its way, being absorbed to some small extent according to the
upholstery, etc., whereas in the Box it is reflected back and forth a
multitude of times from objects which ' ring' at certain frequencies,
thereby introducing spurious overtones and an acoustic ambience'
in much the same manner as the predominant colours in a room
will determine the overall hue of the light when a flash- bulb is used.
The ear accepts this type of acoustic ' coloration ' as a normal
fact of aural life, automatically adjusting itself to the situation,
making unconscious allowances for the limitations imposed on the
sound quality by its surroundings. This is a very awkward fact
about the hearing mechanism as far as hi-fi enthusiasts are concerned, because it frequently happens that reproducing systems
which will not withstand direct comparisons with live music ( or
with each other) are found quite acceptable in practice because the
distortion ' they introduce is similar to one of the many kinds
which the ear has come to accept as normal in its experience of
musical and other listening in real life.
The particular type of ' distortion ' we have discussed so far is
generally much more prevalent in loudspeakers than in other parts

Can produce very unpleasant
effects due to exaggeration
of elements never emphasised in nature.

Upsets overall
balance of sound,
sometimes very
seriously.
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synchrornatic
"66" turntable

MODEL S-8000 II 64 WATT STEREO RECEIVER
64 watts of music power ( 32 watts music power each channel. 30
watts continuous or 60 watts peak).
The two 32 watt amplifiers.
with preamplifiers for phono or tape, together with ahighly sensitive
FM MX tuner, makes this receiver a complete home-music system.
This receiver is ready to accept FM multiplexed stereo broadcasts.
lust add speakers to complete your stereo home hi-fi music system.

The Weathers " 66" is the finest achievement in uncompromising design and performance. The low mass of
the Weathers " 66" makes it the proper turntable for
today's high compliance stereo cartridges and tonearms.
In appearance alone, the " 66" is radically different.
It
is 16" long, 14" deep, but only 2" high, including the
integrated base. It is the closest approach to rotating a
record on air.
It achieves this ideal through unique
engineering design and precision manufacturing.
MODEL S-5500 11 64 WATT INTEGRATED STEREO AMPLIFIER
64 watts of music power (
32 watts music power each channel, 30 watts
continuous, 60 peak). All the important controls and facilities as
S-5000 II. Phase-invert switch. Scratch and rumble filters. Tape
monitoring switch. Total of 8 high-level and 4 low-level inputs
provide for maximum flexibility

The Weathers " 66" uses two precision hysteresis synchronous motors mounted on opposite sides of the deck.
Virtually vibration- free, they directly drive two soft
rubber lathe- turned wheels which in turn drive against
the inside rim of the platter. This is the quietest, most
accurate and dependable drive system yet designed.
Its
60db rumble is lowest of all turntables.
The Weathers " 66" is suspended on 5 neoprene mounts
which prod uce an isolation from floor vibrations of more
than 500 to I.
On Pitch The speed constancy of the Weathers - 66" is
so accurate that aspecial test record had to be made to
measure its 0.04"„ wow and flutter content. It reaches
331 rpm immediately, and will be accurate within one
revolution in 60 minutes.

MODEL S-3000 Ill FM TUNER
"Acro-beam" tuning indicator. Automatic frequency control correcting electronically by 90',,.
New noise- muting system eliminates
•'hash' between FM channels making tuning easier. Provides power
and
plug-in
space
for
Sherwood
A3MX Multiplex Adaptor.
I.8uv
sensitivity.

The " 66" is astrikingly beautiful turntable that you can
use
anywhere,
without
installation. And you need
not buy a base— it's an
integral part of the turntable !

Write or telephone for leaflets
giving details of all Sherwood amplifiers and
tuners and Weathers synchromatic "66" turntable
ORCHARD HOUSE

o ORCHARD STREET •

LONDON W.I •

Phone: MAYfair 5431

DISTORTION

not observable' ( audible or noticeable) then it does not matter
as far as the human senses are concerned. We are practical animals
with conditioned sense organs, and any system which caters for
these organs must take their conditioned nature into account. I
hope these notes have shown, if nothing else, that very little account
of the facts has been taken at all in traditional considerations of
distortion. Moreover, the figure normally taken as having greatest
significance in the realm of distortion has absolutely no meaning
whatever in terms of audible effects.
Distortion is acomplex subject which is quite as much a part of
psychology as it is of electronics. Sensory perception is subjective
and psychological; so, therefore, is sound reproduction. The logic
of this is that the judgement of a team of concert-going music
lovers on a reproducing system is basically more reliable than are
theoretical pronouncements about harmonic distortion. We are
attempting to recreate complex human experiences, so why not let
the human beings judge for themselves?
This does not mean that a flat frequency response, freedom from
resonant coloration, absence of additional harmonics, minimal
intermodulation, and no high frequency exaggeration, do not

(
continued)

of the reproducing chain ( see fig. 1), and is much more audibly
obvious when switched comparisons are made than is the 0.1%
•total harmonics' commonly considered desirable in amplifiers.
This does not mean that non-linear ampiifier distortion is unimportant, only that its effects are likely to be far more subtle unless conditions of extreme overload are reached ( see fig. 2). The generation
of harmonics as such is relatively unimportant, as all musical waveforms are very rich in harmonics and would hardly suffer audibly
from a change of a few per cent. What matters is the generation
of inharmonie components brought about by intermodulation
distortion, and this can be very unpleasant indeed. Unfortunately,
there is no agreed method of stating and measuring IM distortion,
and this is agreat pity in view of the fact that the IM figure for an
amplifier has far more bearing on its probable sound quality than
a mere statement of total harmonic distortion. Perhaps not too
long will pass before an acceptable international definition is
evolved.
The Third Group

COMPLETE

We now come to a third group of distortions which only occur
in equipment and never in nature—this time a combination of the
'ringing' and ' non-linear' type, at high frequencies. While it is
generally true that the harmonic content of musical waveforms
varies enormously, the energy present at very high frequencies
(above 7 Kc/s) is usually fairly restricted except with percussive
instruments such as cymbals, and only comes to dominate the
spectrum in reproduction in unusual situations where the balance is
upset by placing, say, a microphone in amongst violins or close to
trumpets. This close- microphone technique is unfortunately
considered a necessary evil by certain recording engineers ( in my
opinion it is quite unnecessary and the pseudo- arguments in its
favour are based on a complete misunderstanding of stereophonic
sound), and when the distortion added by pickups is taken into
account the overall effect is a mixture of non-linearity and overemphasis of high frequencies which is extremely unpleasant. A
rather similar general effect is often brought about by amplifiers
with inadequate stability margins at high frequencies; indeed, intermodulation performance apart, unsatisfactory HF stability is
probably the amplifier feature with most bearing on audible results.
This is why HiFi News reviews now include square- wave tests.
The propensity to add high frequency wave-trains in a distorted
and random manner is also found in many loudspeakers, and
probably all- in-all the man in the street who condemns hi-fi as
unnatural is reacting to this sort of thing above everything else.
There is a fourth large group of distortions to be considered—
that emcompassing deviations from a flat frequency response.
Huge variations in frequency response occur in nature due to the
influence of acoustic surroundings, and in consequence the human
hearing system is well accustomed to deficiencies in this respect
and has aquite exceptional degree of tolerance of large-scale departures from perfection. This is borne out by response tests on high
quality loudspeaker systems which are normally placed together
in the highest category. The ear tells one that the response extends
smoothly down to, say, 30c/s on each speaker, yet objective measurements show that deviations of ± 10 dB are common to each system
and that the output at 30c/s varies by around 15 dB even after
appropriate allowances are made for differences in overall efficiency.
At higher frequencies the situation is similar, with differences in
level of 5 dB in the octave above 1 Kc/s having only the slightest
effect on subjective musical brilliance. These mysteries can only
be satisfactorily explained by reference to the variations which we
normally experience when listening to original sounds. In actual
halls or rooms the levels from an orchestra or instrument will change
with frequency in at least as drastic a manner as that revealed by
speaker measurements, and the ear presumably is used to this sort
of thing and ' thinks' nothing of it. This does not mean that tone
controls are useless—simply that they are often called upon to
perform rather more drastic tasks than is commonly supposed.
We seem to have come full circle now in our survey of distortion,
and 1suppose that many readers will feel cheated at the suggestion
that it is merely " an observable deviation from the original
1insist, however, that this is a practical definition, as if a fault is
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matter; but it does mean that these factors should be starting points
only in design, to be subjected eventually to the rigour of listening
tests carried out by people who are used to the sounds of live
music.
Hi-fi is basically the servant of music. The distortions which
matter will most effectively be reduced in time if this position of
servant is kept constantly in mind.
Remaining Types of Distortion
The remaining major types of distortion concern spacial relationships. Real music is always heard in a ' setting ', with the hall or
studio adding its appropriate ' atmosphere' via reverberation and
various random reflections. The ear ' places ' the orchestra and
performers in their acoustic setting by noting the relative strengths
of direct and reflected sounds and relating these to the apparent
distances and directions of instrumentalists. At a good position
in the concert hall the balance ' thus obtained is very pleasing
to the ear, and in the best stereophonic recordings the feel ' of
the original is caught very truthfully if a coincident microphone
technique is used to sort-out the acoustic situation which would
exist at the listener's head. When listening to stereo via a welldesigned speaker system the deficiencies of inferior stereo recordings
are often very apparent, with inconsistent or contradictory information being presented to the two ears to produce an incorrect or
confusing sound image. This is all very unfortunate, as stereo is
capable of overcoming spacial and ' atmospheric' distortion so
effectively that only the very best microphone systems should be
used for commercial recordings. Experience of private recordings
and knowledge of the techniques used for many commercial effects
convinces me that the original Blumlein system remains unchallenged
for the highest quality of reproduction.
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AUDIO SERVICES
The specialists with the HI-FI know how

What the critics say about the DYNA-STATIC:
Bass response, one of the best experienced in years — Top without
blemish— All voices were without any suggestion of boom or colorations — Congratulations Audio Services !

The speaker with
the very breath of life— the

Ralph L. West, B.Sc.

DYNA-STATIC

Hi -Fi News, November 1962

Sheer smoothness— Absence of peakiness and coloration in the mid range
was most important finding— Generous bass— Production of aloudspeaker
with a performance pleasing to the music lover has been realised.
Clement Brown, Assoc. Brit. I.R.E.

Hearing is believing.

Records rS Recording, May 1963

THE

Half dynamic,
half electrostatic, here
is anew and revolutionary
speaker that more than
deserves its phenomenal
success. Price £
45

DYNA-STATIC IS AVAILABLE ONLY DIRECT
AUDIO SERVICES ( HI-FI) LTD.
Agents for:

FROM

ACOS -

DECCA

BANG & OLUFSEN -

CONNOISSEUR -

GOLDRING - GOODMANS - LEAK - LENCO - ORTOFON
QUAD - RECORD HOUSING - ROGERS - SME - TANNOY
WB - WHARFEDALE - WOOLLETT, Etc.
Accredited Agents for:
ARMSTRONG - HMV HI-FI EQUIPMENT EQUIPMENT - TANDBERG - THORENS.

For those with
limited space, the

PYE HI-FI

And known throughout the Hi Fi world for
a unique service, superior equipment at competitive prices,
and generous part exchange terms.

DYNA-SONIC
Price £36

AUDIO

SERVICES ( HI-FI)

82 East Barnet Road, New Barnet, Herts.

LTD

Barnet 6605

for Professional Performance..
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Amplifiers
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and cathode follower outputs.

• "On and off the Tape" monitoring.
• Sound- on- Sound simultaneous
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record and playback.

Booklet of Technical

*4 TRACK
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Send for leaflet.

• Two Indicators.
• Two Monitor Speakers.

•Two outputs for additional
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By A. G. VVATLING
Part Two

Space
PLASTIC POOR
CMANNEL

W

ORKING area is the critical difference between all the workshops we can dream up.
Even the professional service shops
are sometimes short of space for the larger recorders as well as
their test gear, and extra room is always needed for equipment on
" soak ". So it pays you to lay out your working area efficiently
and allow more space than you think you need straight away.
The mini- bench idea is just a portable working surface and you
will soon find the need to spread to neighbouring tables and shelves.
So, neatly dodging round the domestic crisis, Iwill now take stock
of the space requirements for the small workshop.
It is no good having a bench deeper ( front to back) than you can
reach, unless the back is used for test equipment, when the control
panel should be treated as the limit. This should be about 2 feet
from the front edge for comfortable operating. An oscilloscope
is usually the deepest piece of test equipment, so this should be the
yardstick for layout. If it can be so sited that controls are handy,
leads do not tangle and light does not shine off the graticule, congratulations! In large workshops a specially designed trolley is
the answer, but we will have to suffer it on or above the working
surface. Once you are lucky enough to own one, you will never
grudge the space it takes.
Height of working surface is most important. It affects fatigue,
quality of work and the lighting required. Relative heights which
have been found right for different jobs are shown in fig. 1. The
electronic workbench
is so designed that
standing or sitting is
comfortable, a fairly
high stool being used.
Woodwork is usually
done standing up and
this height is a compromise between that
for planing and fine
sawing. ( Awkward
work is supported at
the correct height in
a vice.) Metalwork,
being
of a finer
nature,
needs
a
higher level; in fact
a two-level surface is
the ideal, the higher
one being equipped
for finer work with a
tiny vice and individual light.
The free standing space between and around benches is a luxury
for us and it is rarely enough to get in a reflex cabinet and
work all round it. The thing to avoid is using the free floor space
for storage—it is very tempting, and leaves you in a continual
state of frustration and stubbed toes.
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bought in 6 ft. lengths, with a deep channel type for the top, so
that the doors can be lifted out).
For all the dozens of small components and the peculiar tags and
terminals that we find invaluable, some system of transparent
boxes or partitions is the thing. If tins or opaque drawers are
used, then we are faced with alabelling and indexing problem which
rarely gets done properly and is a nuisance to change. Often it
is the tiny washer or insulating bush that holds up the weekend
job, so keep your eyes open in the junk shops for the chance to get
a selection for a few shillings.
Temporary storage on the working surface while the job is in
hand is best solved by separation — papier maché egg- trays for small
items, polystyrene foam packing to stick wire-ended things in, a
plastic knife-tray for tools, and for Pete's sake buy a couple of
clothes pegs to hang the diagram up out of the way!
Heat and Light
By far the most efficient way of heating an outside workshop is
an electric fan heater. It has the merit of being quite safe if bits
and pieces are dropped near it, since it is black heat, and will not
create so much condensation on a cold roof as a paraffin stove or
the localised heat of a small convector. Not too dear these days,
either. The only disadvantage Ihave found is that it shifts wood
dust and metal dust into the wrong places unless you site it carefully.
Lighting must be of two kinds, general and local. The general
lighting can be fluorescent, since this is practically shadowless
and is cheap to run. A good position for this is directly above the
working surface at a foot more than head height. Iam not forgetting natural light, of course, but this is rarely available in the right
quantity at the right time, so you should plan round the artificial
source first. ( A fibreglass panel in place of an asbestos roof section
is on my luxury list for next year, nevertheless!) Where you are
doing a lot of metalwork, you may find the twin-tube version less
"flickery "—the stroboscopic effect on moving metal can be quite
alarming. For this reason, the concentrated local light should be
a filament lamp, which is also more mobile. In a closely shaded
mount of the jointed type, a 40 watt pearl bulb will be sufficient.
Background colour of walls, ceiling and working surfaces have a
profound effect on the amount of light falling on the work, and
on the size of detail which can be tackled. Acuity of vision is a
complex mixture of lighting, contrast, colour and surround, and
just how fussy we are going to be depends on how fine is the work
we are going to do. In general, avoid high contrasts and glare
while maintaining a level of light at the work which approximates
to that two feet from a 60 watt bulb. You will avoid fatigue and
make fewer mistakes.

Storage
Where then to store? Cupboards, shelves and more cupboards.
Wall cupboards are easier to build than most non-carpenters
imagine, and are really cheap compared with a commercially built
job. For example, the large cupboard shown in fig. 2 will cost
under £ 3. It is built by fastening the two end panels to 2 in. x
1in. battens which are first screwed to the wall with 2in. screws and
wall-plugs. The rest of the framework is then built on, and sliding
hardboard doors fitted into plastic channelling (the latter is
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A HOME-MADE TRANSCRIPTION
BY J. S. AND R. G. THOMAS

angle, and the arrangement for mounting the arm on to the playing
desk allows the arm to be positioned accurately without having to
drill two or three different holes in the motor board. Full adjustment is available to suit any turntable height and motor board
thickness.
The principal details are shown and are given item numbers
on the drawings. The sizes given are based on two successful
prototypes, and are therefore proven. It would seem that the
dimensions quoted could be regarded more as aguide than absolutely
final, and could be adjusted where necessary to suit materials available. The materials quoted for each item should, however, be
adhered to where possible, particularly for items 1 and 2 (figs. 2
and 3). The 4 B.A. holes in item 1should be in line and accurately
disposed diametrically. They should also be 90° from the drive
fit hole. Item 2must be concentric on all the turned parts, and the
1
1
,in. diameter hole must be drilled absolutely concentric. The
profile of the pointed hole is very important and should be drilled
with the -1
6
8
-in. drill ground to give a90° point. The final profile is
obtained using a centre-drill, which must completely relieve the
A- in. hole to produce the I in. dimension stated on the drawing.
The small projecting portion of the centre-drill should be about
in. diameter, and not less than el, in. long. It will be appreciated

OOD sound reproduction from discs starts at the cartridge and
Gstylus,
but the way this information is received and transmitted
to the remainder of the reproducing equipment is dependent entirely
on the tracking arm. While there are anumber of excellent tracking
arms available, those of us who enjoy making things at home will
find the following notes. describing the construction of such an
arm, of interest.
The arm to be described embodies all the features of good pick-up
design, yet will cost just a few shillings for the materials and a few
interesting hours to make. The design is very simple in principle
and requires no special workshop facilities to make. Access to a
lathe will, however, be necessary, but this can usually be arranged
through a friend who could do all the turning necessary in about
two hours.
As can be seen from the general arrangement drawing (
fig. 1),
the arm employs the ' unipivot' principle, which is by far the
simplest to make, and has the supreme advantage that it imparts a
minimum of resistance to the turning action, an important factor
from atracking-weight and wear point of view. Incorporated in the
design is an efficient and simple dynamic balancing arrangement,
thereby ensuring minimum side thrust and drive force on the stylus.
The design embodies a simple arrangement for setting the offset

1.1

3
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General layout of pickup arm. The item numbers are repeated on other drawings
Fig. 8. (
inset)
cartridges may be mounted directly to the arm without ashell
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The Shure and some other

PICKUP ARM
that this in effect produces a minute knife-edge when engaged with
the pointed pivot, item 8 (fig. 4), which, while tending to increase
friction of the bearing slightly, reduces the chances of distortion,
such as would occur if a minutely flattened blind hole were used.
The two 90° dimples must be diametrically disposed and must fall
on the same line as the knife edge produced earlier.
Item 3 (fig. 5) and items 4, 5, 6 and 7 (fig. 4) are straightforward
and require no special comment. The point of item 8 can be
produced with a sharp tool in the lathe, and should be finished by
lapping to ensure that the pointed surface is dead smooth. The
material specified for this item is silver steel, which is about the best
choice for this part, since it is fairly hard and will not tarnish easily.
Items 9and 10 (fig. 6) are straightforward and require no comment.
The arm is made from a straight piece of aluminium alloy tube,
*in. outside diameter by 19 or 20 S.W.G., about 10 in. long (fig. 7).
The final length of the tube will be cut to size after deciding the
method of cartridge mounting.

The completed arm in use, with lifting device, Dust-Bug and modified
Garrard turntable
When designing any method of cartridge mounting it is important
that the cartridge is rigidly held in all planes, and to ensure that all
masses, particularly in the region of the cartridge, are kept as low as
possible (see HiFi News, page 457, December 1962).
Unfortunately not all cartridges lend themselves to direct mounting; either the connecting lugs are too short to ensure the necessary
'plug-in and hold action, or incorporate ashell mounting-bracket
into the moulding. Also, as suitable reliable plug-in fittings are
tricky to make, it is worthwhile considering the possibility of
making asuitable ultra-lightweight shell.
Certain cartridges are supplied with a host of nuts, spacers,
washers, adaptors, etc., to enable them to be readily fitted to any
make of pickup. The first thing, therefore, is to throw all these
away, and design the shell to house the cartridge and connecting
clips alone. One design is shown (fig. 9). the material used is 22
or 24 S.W.G. aluminium sheet, a material that can be cut with
scissors, or preferably afretsaw, and easily bent to the desired shape.
The joints are filled with Araldite, or fibreglass, and when set can be
finished off as desired.
The cut-out shape for any cartridge can be easily found by cutting
amodel out of post-card; then, by trial and error, the final shape is
evolved, remembering to keep the mass of the shell to the absolute
minimum. The model is then used to mark out the aluminium
sheet which is cut to shape as already outlined.
The arm tube end is then cut as shown in fig. 7. and, with the
cartridge mounted into the shell, the shell is bolted to the arm by
means of the 8BA screw and nut.
(continued on page 35)

Direct Mounting
It is worth exploring the possibility of direct mounting of the
chosen cartridge to the arm tube. It is possible to make use of the
connecting lugs projecting from the rear of the cartridge, fabricating
some sort of socket adaptor to match, which in turn is pushed into
the arm tube. Such a device may mean bending the tube to the
correct offset angle, an operation that can be carried out without
damaginr, at distorting the tube by ramming it with earth before
bending. Alternatively, the tube could be left straight, and the
adaptor designed to incorporate the offset angle instead.
Such an adaptor can be fabricated using aPerspex bung to fit the
arm, and making a paxolin socket-plate drilled to match the connection lugs on the cartridge. The soldering clips supplied with
the cartridge are then located in these holes, and soldered connections made to pins mounted in the Perspex bung. The whole is
then filled with Araldite, which, when set, can be cleaned down to a
reasonable shape. A design for such adevice for the Shure M33-5
cartridge is shown (fig. 8); notice how the recommended " backward tilt" has also been incorporated into the design.
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A template to suit the chosen dimensions will ease setting-up
of the arm

ELEGANZIA
is SLIM AND
ELEGANT
AND

HIGH
FIDELITY
AND WE QUOTE
I .... remembering that,
in this worleyou gets
what you pay for", in the
"Eleganzia" it is likely that
you are getting rather more
than you pay for.

for the professional

IRISH

"The new Good mans Eleganzia — wellnamed — has grace that will fit into
almost any decor, and all the ladies who
have seen it, have approved its appearance. It is finished in walnut, with a
tygan front that has a gold motif. It
measures only 27 in. high by 20 in. wide
and a mere 61 in. deep.
" Listening sessions to every type of
sound material served to demonstrate
just
how
remarkable
this
latest
Goodman design really is. Both mono
and
stereo
reproduction
produced
results that were outstanding for an
enclosure of such proportions ... the whole spectrum is smooL.
from its lowest to its highest frequency. Another noteworthy feature is the lack of " beaming" in the upper register
From 35 to
15,500 cis., the response was uniform in a most satisfying
way ... It is necessary to get some 55 to 60 degrees off the 4.
axis of the cone before fall-off was noticed, even as high as
14kc/s.
DONALD W. A LDOUS " AUDIO AND REM,D

Gr C1 Cb

—the recording tape that gives the finest fidelity
possible. How? Through the unique Ferrosheen
process. Exclusive to Irish tape, this process
produces amirror-smooth surface to amagnetic tape
with distinct technical advantages to satisfy even
the most meticulous professional. The Ferrosheen
process makes for exceptional high frequency
response (due to precise perfection of tape/head
contact) . . head wear is minimal. . . external
lubrication unnecessary— less oxide abrasion, no
lubricant build-up on recorder head . . . minimum
drop out
maximum reduction of background
noise. Your Irish Tape stockist, and other details
including technical data, from A. C. Farnell Ltd.
Hereford House, Vicar Lane, Leeds 2Tel: 35111.

REVIEW"

MAL 1ST S

15 WATT HIGH FIDELITY LOUDSPEAKER
SYSTEM
Price £ 25.4.0

HEAR IT- and see it- SOON
Se dfor FREE High Fidelity Manual to Dept. H6

ROMANS INDUSTRIES LIMITED, Axiom Works, Wembley, Middx.
Tel : WEMbley 1200

'IRISH ', ' FERROSHEEN ' and ' Signature Binding' are registered
trade marks of Orradio Industries Inc., Opelika, Alabama.

AMember of the Relay Exchanges Group
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HOME-MADE PICKUP ARM —( continued)
-r

The effective length of the arm ( i.e., the chordal distance between
the stylus and the unipivot point) can now be fixed. The length
of the arm will be dependent upon the amount of space there is on
the playing desk and the amount of clearance available for the
counterweight stem to balance the weight of the cartridge. A 9 in.
nominal is suggested as reasonable, but readers will appreciate the
advantages gained by a longer arm.
Having settled on the effective length, the offset angle can be
obtained from the graph in fig. 10, and the arm can now be cut to
length and the shell reassembled to the arm. The areas of tube and
shell that come together should be coated with Araldite or lacquer
before the 8 BA screw and nut are pulled tight, thereby assuring a
positive joint between the shell and tube. The offset angle should
be set as accurately as possible, by using a piece of stout celluloid
with the angle scribed on, and laying it along the centre line of the
tube and swivelling the shell so that its centre coincides with the
scribed lines.
In the prototypes the items 2, 3, 6, 9, 14, 20, and the screw holding
the shell in place, were nickel plated and polished, giving the final
assembly a professional look, but obviously the reader will prefer
to try out his efforts before looking up a local electroplating firm.
Assuming that the arm and cartridge are set, the arm tube should
be pushed or forced on to the bush, item 10. At this stage item 10
should be pushed into item 1, and item 9 screwed home tight into
item I. The pointed screws. item 18, should be polished true if

user
Side view of the pivot and counterweight details
deemed necessary, and should be screwed into item 1, and into the
dimples in item 2. The pivot rod, item 8, and afelt washer, item 7,
should be fitted into the stem, item 3. With the bush, item 5,
mounted in position on item 8, the assembly should be fixed
through a in. hole in a piece of wood -} in. thick, to enable everything to be checked mechanically.
The bottom washer and
in. B.S.F. nut are now screwed on, and
the pickup is lowered on to the pivot. The weight, item 6, should
now be adjusted to balance the arm, then rotated to find a position
whereby the stabilising weight is in balance all round. The required
proportions of item 16 and item 17 can now be assessed, and bent up.
These can then be screwed or pushed into the holes in item 5. They
can then be finally fixed in place by soldering, which is quite sufficient
since all the forces acting on these parts are very small.
The two ez in. dia. holes in item 1should now be drilled through
to take the cable. Before dismantling ready for installation, an
important front check should be made to see that faces A, B and C,
are perfectly parallel and level (see fig. 11). It will be appreciated
that, if this is not the case, the effects will be the sanie as those likely
to arise if the offset angle is not set exactly. Also, the stylus would
not be vertical, thus giving rise to further sources of trouble.
(continued on page 37)

Fig. 4. (
Below) Details of washers, counterweight, main pivot, and
the collar used for holding the arm support and weight guide

Fig. 7.
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This shows how the arm tube is shaped at the cartridge end
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R.T.M. fill a big need in Hackney.
A Hi Fi Centre where the enthusiast
can be certain of finding awide range
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personal attention of the Proprietor,
Mr. P. Foudy.
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By G. D. BROVVNE

TRANSISTORISED
e This

DECODERS

FOR

FM STEREO

article outlines the G.E.-Zenith VHF/FM stereophonic broadcasting system and desjibes two transistorised decoders for use with it. One decoder,

Fig. 3.
II hen the A and B signals are the same ( mono) there are no
side-bands associated with the suppressed carrier because A — B = 0.
With a pure tone in these conditions, the multiplex waveform is as
shown here. On the left ( a) there is no 19 Kc/s pilot signal, while on
the right ( b) it is present

probably representing the ultimate in simplicity, employs two transistors and two semi- conductor diodes; the other, although retaining such basic
simplicity, operates by means of a switching
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be provided, and in addition, some phase correction will also be
necessary to compensate for the different time-delay characteristics
of the low-pass and high-pass filters. In the USA many decoders
have been designed and built on these lines.
It is possible considerably to simplify the process and circuitry
mentioned if the multiplex waveforms concerned are examined in
detail. Although they are in general appearance what might be
expected from aknowledge of the spectral content, it is useful to look
alittle more closely.
When A = B there will be the M signal only at audio frequency
and no sub-carrier sidebands (since A — B = 0). The corresponding waveform is seen in figs. 3a and 3b, the latter showing the 19 Kc/s
pilot signal.
Using one channel alone, e.g. A, there will be an audio component
(M) together with sidebands of S, and the resulting waveform is as
in figs. 4a and 4b, the latter again showing the presence of the pilot.
Finally, for A = — B the audio ( M) component is zero and all the
information, which is now in the sidebands of S, is pictorially represented in fig. 5, where the 19 Kc/s signal has been omitted for the
sake of clarity.
Owing to certain technical considerations it is difficult to obtain
areally clear and detailed photographic record of awaveform such
as that in fig. 5. Accordingly, a drawing has been prepared, fig. 6,
to show its exact composition. It will at once be observed that the
information consists essentially of a series of time-interlaced pulses
whose amplitude and polarity are in fact alternate samples of the
original A and B audio signals. Since such atypical waveform is in
fact recovered from the discriminator of a receiver, all that is now
required is asuitable electronic switch to route these samples to their
relevant audio amplifiers and loudspeakers. Such a switch must

Nom
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This shows the spectral response of astereo-multiplex signal
complying with FCC Rules
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ratio-detectors ( valve or transistor) and to feed into any conventional
amplifier ( valve or transistor).
The former is of particular use where it is difficult or impossible
to obtain HT and IT supplies for avalve decoder, as is likely to be
the case with AC/DC apparatus. The necessary power supply may
readily be obtained from the cathode circuit of an audio output
valve or, if desired, by rectifying, say, the heater voltage of the valve
at the earthy end of the chain.
The second circuit will also fulfil the above requirement in just
the same manner, but has the added advantages that its output
impedance is sufficiently 10‘‘ to drive atransistorised audio amplifier

not only open and close at the correct rate and for the correct duration, it must also unfailingly put the required sample into its proper
channel.
The switching rate will be 38 Kc/s because this frequency is fixed at
the encoder. Since alternate incoming pulses carry, say, the A
material information at half of 38 Kc/s, 19 Kc/s is required in order
to avoid channel ambiguity.
It is, of course, the 19 Kc/s pilot subcarrier which not only fulfills this requirement but also, after frequency doubling, provides the 38 Kc/s switching potential.

111111111

Time Sharing Concept
It is known that therrnionie diodes as well as multi- electrode
valves will operate as switches, and they are, in fact, often so used.
In the field of semi-conductors, the switch may in practice be a
diode or a transistor, and many circuit arrangements are possible.
Transistorised decoders based on a time-sharing or switching
concept will now be described; their essential simplicity and low
cost are exploited without sacrificing performance or fidelity, but it is
beyond the scope of this article to discuss transistor operating conditions. Complete circuit details and component values are, however, given.
Two simple valve-operated stereo decoders based on the switching
principle have already been described elsewhere (Wireless World,
October 1962) and this article describes their transistorised counterparts. They represent: ( 1) The simplest possible transistorised
decoder for use with valve-equipped ratio-detectors and audio
amplifiers, and ( 2) a versatile decoder to operate from all normal

Fig. 2. Schematic representation of abasic decoder.
Various filters
are required to sort out the (A + B), (A — B) and 19 Kc/s components
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The Process of Decoding
The block diagram of fig. 2 illustrates the process of decoding in
a stereo receiver; ( A + B) is recovered at audio frequency in the
usual way, while the sidebands of ( A — B) are demodulated and thus
give ( A — B), also at audio frequency. Using the simple technique

(SuPP2ESSED

and uses four transistors — it is more flexible and provides inherent reverse compatibility.

of addition and subtraction we have: ( A
B) + ( A — B) = 2A and
(A + B) — ( A — B) = 2B, thus yielding, after de-emphasis, the
correct and separate left-hand and right-hand outputs as required.
The 2s arise merely from the arithmetic and have no practical
significance.
Although this process appears to be simple, it will be seen in the
diagram that not only are various filters necessary, but also a fairly
complicated addition and subtraction network or matrix is required.
Further, in order to allow for correct matrixing, some control over
the amplitude of (A + B) or, if more convenient, of ( A — B) must

TEREOPHONIC broadcasting under
FCC
Rules commenced in the USA in June 1961, and at the present time about
200 stations are operating. The actual system used, due to G.E.-Zenith,
seems likely to be adopted in Canada and has been recommended by
the European Broadcasting Union for use by its members. Although
it must not be assumed that the United Kingdom will necessarily
adopt this system, its impact is sufficiently important to make it
prudent to consider briefly how it works.
It is not intended in this article to give full operational details of
the system, but complete information may be found in the FCC
Rules.
The main points of interest are:—
(1) It is assumed that the sum (
sometimes called the M signal) of
left-hand ( A) and right-hand ( B) information constitutes an acceptable monophonic equivalent of a stereo programme, and such a
signal (at audio frequency) modulates the principal carrier in the
usual way, thus complying with the requirement of compatibility.
(2) The derence between the left-hand and right-hand information ( i.e. A- B or the S signal) is applied to a balanced 38 KO
modulator and generates a double-sideband suppressed-carrier
supersonic signal which, although it modulates the principal carrier,
will be disregarded by amonophonic receiver.
(3) To facilitate subsequent demodulation of the S sidebands in
a stereophonic receiver, and also in order to avoid left- right ambiguity, a low-level pilot subcarrier at 19 Kc/s is transmitted. This
signal will not affect amonophonic receiver.
(4) The complete transmitted information, i.e. M at audio frequency, S sidebands and the pilot sub-carrier, is called the multiplex signal and its spectral response may be seen in fig. 1.

sJe)-(.:AeetEe
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process

Fig. 4. If a sine- wave is present in one channel only there are sidebands due to the different signal: these " fill-in" the waveform as
shown here on the left ( a) without pilot tone and on the right ( b) with
directly. It also provides inherent reverse-compatibility, that is,
the ability to handle a monophonic signal without the need for
switching or adjustment.
The first circuit arrangement is shown in fig. 7. It is designed primarily to operate from a valve type ratio-detector and is suitable
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Circuit of asimple two- transistor decoder for operation from valve ratio detectors and feeding amplifiers with high input impedances.
The emitters in each case go via a 1K resistor to ground
(continued on page 41)
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HOME-MADE PICKUP ARM—(continued)

703199

£15
Quad 2 Control Unit
EMI Orthotone Stereo Amp and Control Unit £30
£28
Jason 1210 Stereo Amplifier
Rogers Junior Mark III Stereo Control Unit
£40
and Power Amplifier ..
Goodsell Stereo 3 Control Unit and Power
£22
Amplifier
£15
Elpico AC77 Integrated Stereo Amplifier
£6
Telefunken S81 Stereo Amplifier
£10
Leak Point One Plus Pre- Amp
£16
Leak TLIO Power Amplifier
£18
Stromberg Carlson Integrated Mono Unit
£11
Audiomaster Stereo Pre- Amp
£15
Jason FMT4
£16
Jason JTV2
£15
Rogers Variable Tuner
£16
Pilot FM Tuner
£4
Goodsell AM Switch Tuner
£28
Wharfedale SFB3 ( Choice of two)
£4
GEC Piesence Unit
£68
Vortexion WVA Recorder mint
£65
Sony 464 Stereo Recorder
15 gns.
Audio Multiplex Adaptor
Shure M232 with M7D Cartridge
£19
Leak Dynamic Pickup
f5
£9
Decca FFSS Mark 1 Head
Shure 212
£35
GKD Leak Southdown Cabinet
£21

A loudspeaker enclosure for real
fidelity of sound
reproduction. Full
range beautifully
clean sound from
a single Wharfedale Special W.I0
drive unit.
Prices: Enclosure
only,
£31-£34 according
to finish.
Drive unit,
£9 7. 6d.
plut
£1 II. 2d
P.T.
(not sold separately)
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A card template ( fig. 12) should be marked out representing the
results obtained when the offset-angle calculations were made.
The amount of overhang and the path to be traced by the stylus
should also be included, and ahole should be made in the template
to enable it to be located over the turntable spindle at the exact
centre. The template is then rotated to the desired position, and
the centre of the pivot hole should be pricked through. A j- in. dia.
hole is then drilled through at this point in the motor board. Alternatively, adiametrical slot 1
9
8
-in. wide and li in. long should be cut
to enable full adjustment to be made when finding the exact position
for the pivot.
The pickup is assembled in the hole as shown in the general
--arrangement drawing. The cable is thea_passed through the
in.
dia, holes as shown and the connections made at the cartridge.
The two tiny wooden wedges, item 26, are inserted to keep the cable
clear of the stabilising weight. The cable may pass either through
a radial slot, or wound round neatly as shown, and passed through
ahole in the motor board.
With zero tracking force on the stylus, it will be seen that the cable
exerts a turning force, and efforts should be made to rectify this
matter. A position should be found where the arm will rest freely
in any position in balance and not begin to turn. Once this is
achieved, the pivot rod, item 8, can be adjusted for height. With zero
tracking weight aposition will be found where the stylus just touches
the surface of the record with the arm horizontal. The desired
tracking weight is now set by sliding the counterweight forward.
The stabilising weight should be in complete balance and remain so
when the arm moves in the normal playing arc.
The exact location of the pivot can be checked using aB.J. alignment protractor, and when this is found, item 24 should be tightened
home. The two pivot screws normally only function when the arm
is raised or lowered by hand, thus they can be fairly tight to avoid
distortion being created. When these pivots are set, the locknuts,
item 18, can be tightened.
If ablank disc is available, the pickup should be lowered on to it
rotating on the turntable. The pickup will swing towards the turntable spindle, a point that is now remedied by attaching small
weights on to the nylon cord anchored to the screw on the counterweight. A weight will be found which prevents this from happening,
and will allow the pickup to be placed anywhere on the normal
playing arc and staying there. This is the correct weight, and on the
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gefil

4WER/AL M.S.

s.
4
a

.«11,

Fig. 6.

2i

Cuir ring spindle.(ot_theounterjght ( item 9) and the bush
used for fixing arm to ring ( item 10)

prototypes this weight was found to be that of asteel ball measuring
in. diameter ( see article on side- thrust in April HiFi News).
Before starting the listening tests, the unipivot should be lubricated
with Vaseline and the two pivot screws lubricated with fine oil.
A visual check of everything similar to that outlined earlier should
be made as well, making sure that the playing desk is truly horizontal.
It is worth experimenting with the tracking weight to discover the
minimum weight that will yield optimum results. As the driving
force necessary to operate the arm is so small, it is almost certain
that the minimum tracking weight specified for the cartridge is more
than adequate for normal domestic listening. On one of the prototypes, a Decca Deram transcription cartridge, is giving superb and
faultless stereophony at 1# gms. pressure.
The graph (
fig. 10) showing the offset angle and degree of overhang will be published next month (
Editor).

Fig. 11.

When setting-up, various surfaces must be parallel as shown
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PERIOD
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Hum and noise- free. Inputs suitable for magnetic or crystal pickups
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18 gns.
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Hg. 2. (
Left) The ring to which the arm is attached for pivoting purposes.
Fig. 3. (
Centre) Stabilising weight containing bearing surface for
the pointed pivot.
Fig. 5. (
Right) The stem used for holding the main pivot and fixing the complete arm to the base-board
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TRANSISTORISED DECODERS—(continued)

I

only for valve-equipped audio amplifiers with high input . mpedance.
In order to achieve an overall gain of approximately unity, the
complete multiplex signal is first amplified by an 0081 transistor
with heavy feedback, thereby providing arelatively high input impedance and adequate freedom from distortion and intermoduiation
products. The entire output is fed by way of asimple phase-correcting network to the 19 Kc/s circuit which extracts the pilot sub-carrier.
Frequency doubling occurs in the second 0081 to produce 38 Kc/s
across the tuned primary of the transformer in its collector circuit.
The requisite fraction of the amplified multiplex signal is connected
to one end of the secondary of the 38 Kc/s transformer. Synchronous detection occurs in the two diode circuits during alternate
phases of the regenerated 38 Kc/s voltage, and thus yields the
left and right outputs as required. Normal de-emphasis follows.
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The waveform of fig. 5 looks like this when examined in
detail, showing it to be aseries of time-interlaced pulses

produce 38 Kc/s in the primary of the transformer in its collector
circuit. A centre-tapped secondary supplies anti-phase switching
impulses to the respective emitters of apair of 0C45s and the complete multiplex information is applied to their common bases. The
separate stereo outputs thus appear across the 12 K collector load's
The input impedance of this decoder is about 15 K, and thus it
may be fed directly from a transistorised discriminator capable of
providing a loaded output of not less than some 250 mV peak-topeak. It may also be connected to a typical valve-equipped ratiodetector, in which case it is convenient to attenuate the discriminator

Fig.
5.
When
A = — B all the
information is in the
S sidebands and this
type of waveform is
produced (no pilot
present)

Reverse compatibility is not inherent with this arrangement but
can readily be achieved by the simple expedient of connecting together, by means of a suitable switch, the left-hand and right-hand
outputs, preferably immediately following the diodes themselves.
The decoder will handle up to about 1-5 V peak-to-peak at its
input (corresponding to adiscriminator EMF of approximately 3V
peak-to-peak) with a power supply of 8 V ( at 2 mA) or about half
as much again with a supply voltage of 12 V (at 3 mA). The
measured separation of the two channels is better than 20 dB. A
suggested printed .board lay-out for this decoder is shown in fig. 8.
A more flexible and versatile decoder, operating with a 12 V
supply (2.5 mA), is illustrated in fig. 9. The pilot sub-carrier is
extracted immediately following the discriminator by means of a
19 Kc/s tuned circuit and is subsequently amplified by an 0081
transistor. Frequency doubling occurs in the second 0081 to

Fig. 9.

—

Fig. 8.

Suggested printed board layout Jim simple decoder of fig. 7

output to approximately 1 V peak- to- peak by means of a series
resistance (typically of some value between 3.3 K and 33 K) shunted
by asuitable capacitor, generally some hundreds of pF, in order to
preserve level frequency response. Such an arrangement not only

Four- transistor decoder with built-in amplification is more flexible than the simple circuit.
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De- emphasis must be added ( see fig. 10)
(continued on page 43)
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TRANSISTORISED DECODE RS—(continued)
provides the correct input level to the decoder but also reduces
discriminator loading to an acceptable value.
The output circuits as illustrated are about 12 K impedance and
may be taken by way of normal de-emphasis networks to conventional valve audio amplifiers. For connection to transistorised
amplifiers the de-emphasis capacitors may be placed directly across
the decoder output loads. Circuit details for various typical input
and output conditions are shown in fig. 10.
In this decoder reverse compatibility is inherent, since, in the
absence of a 19 Kc/s pilot sub-carrier, the 0C45s operate under
Class A conditions. Normal identical monophonic signals are
therefore available at each output point with the best possible signalto-noise ratio.
With typical valve circuits at input and output, this decoder gives
a gain of some 10 dB under stereo conditions and approximately the
sanie on monophonic signals. If desired, these values may be
modified by changing the collector loads of the 0C45s, vith

o J4
T
•4•116c:

•

:-,`,

-1
'_{.5.
2 )--•

Fig. 11. Suggested printed board layout for bigger decoder of fig. 9
appropriate alteration to the de-emphasis capacitance. Using fully
transistorised apparatus the stereo gain is in excess of unity under
typical conditions.
Exact value of de-emphasis capacitance will
depend on the input impedance of the audio amplifiers. Channel
separation is about 26 dB. A suggested printed board lay-out for
this decoder is given in fig. 11.
Coil details for this and the
previous decoder are given at the end of this article.
Since no decoder will operate satisfactorily with a poor input, the
performance of the FM receiver concerned should itself be checked.
This is best done by observing the discriminator ( ratio- detector)
outputs with known multiplex signals. To ensure adequate output bandwidth for stereophonic purposes, de-emphasis is not, of
course, used at this stage and the relevant components should preferably be removed.
Multiplex output should be derived from a

Fig. 12.

Stereo" beacon" circuit to indicate when a multiplex signal
is present
point immediately following the discriminator RF by-pass capacitor, which should not exceed about 300 pF. Some tuners are
already provided with a suitable multiplex output socket. The
decoder should be connected to the other apparatus by means of
short leads, screened if necessary.
The 19 Kc/s and 38 Kc/s tuned circuits should be peaked initially
to their nominal frequencies using either a stereo transmission or
some other independent source. The best possible channel separation may not at once be achieved, since it is critically dependent on
the phase of the re-inserted sub-carrier (switching pulses). A simple
adjustment may be made as follows: where speech or test tone is
on the left-hand channel only, disconnect the left-hand loudspeaker
and first trim the 19 Kc/s coil and then the 38 Kc/s coil for minimum
output on the right-hand loudspeaker, repeating, if necessary, until
the best separation is obtained. Obviously, when the programme
is on the right-hand channel only, a similar procedure should be
adopted, but in reverse.
It is possible that there may be two apparently suitable settings of
the 19 Kc/s tuning slug, one of which will reverse the channels.
The correct position is clearly the one which yields best separations
and freedom from distortion.
Where received signal strength is poor, due either to location or
an indifferent aerial, some background hiss may be noticed during
stereo reception. This does not indicate a fault as such or any
shortcoming in design, but is due to received noise centred on 38 Kc/s
being heterodyned down into the audio band by the decoding process. Such deterioration of signal-to-noise ratio is quite inevitable,
but the additional noise will not be heard if the received signal is
reasonably strong. A good aerial is strongly recommended.
For listening to an actual broadcast, it is very desirable to use two
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Fig. 10. Alternative input and output arrangements for use with the four-transistor circuit.
When used with transistor amplifiers ( left) the exact
value of C2 will depend on the impedances, while RI and Cl (right) for use with valve tuners will depend on the degree of isolation required and
the high freedency losses needing compensation
(continued on page 44)
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TRANSISTORISED DECODERS -( continued)
.
dentical audio amplifiers with accurately ganged volume and tone
controls. A balance ( i.e. differential gain) control should al,o be
ncorporated and sometimes an additional blend and sep ation
circuit is useful. The two loudspeakers, whch should a o be
identical, must be correctly phased. This is extremely imp rtant.
The normal de-emphasis networks, apart from fulfillin their
prime purpose, are more than adequate for the switching freq ncies
and the sub-carrier sidebands as far as audio amplifiers and teear
are concerned. However, their presence, even at very low evels,
may give rise to unwanted intermodulation products whic will
appear at audio frequency when a tape recorder is used.
is is
due to their mixing with the bias oscillator frequency. Ge eralb
speaking, it is necessary to insert suitable low-pass filters at the input
of the recorder in order to avoid this effect.
Stereo broadcasting experience in the USA suggests that the eis a
demand for avisual indication that astereo broadcast is in pr ress.
Similar views have also been expressed in Europe where prepa ation
for stereophony is engaging the attention of the set- making ind str).
To meet this apparent requirement a simple two-transistor • rcuit
has been designed and is seen in fig. 12.
One obvious feature of astereophonic broadcast is the 19 Kc/ subcarrier or, in a decoder employing normal frequency doublin , the
regenerated 38 Kc/s signal. Since this 38 Kc/s voltage is of considerably higher level than that at 19 Kc/s, it is the presence fthis
voltage which it is convenient to recognise and turn to advant ge.
An output at 38 Kc/s is extracted at point X from either fthe
circuits shown in figs. 7 or 9. This is fed through a limiting esistance and isolating capacitor to an emitter-follower whose o tput
directly connected to the base of asecond transistor which i thus
turned on. The small lamp in its collector circuit will then
Absence of the 19 Kc/s ( 38 Kc/s) signal will cause the secondtransistor to be cut off and the light will be extinguished.
Both transistors may be 0081s and a suitable lamp is rat d at
12 V 1.2 W. The dissipation of the second 0081 necessitat
the
use of an adequate heat sink. Power supply, which must b DC
requires only moderate filtering, particularly for the second trans stor.
It will be noticed that in the printed board circuit lay- o s of
figs. 8 and 11 the metal housing, fixing arrangements and tag late
of the pot-core assemblies have been discarded. This is in or rto
economise in space and weight, and in particular to have coil ter ' nations and adjustments on one side of the board. In the or mal
laboratory models one half of the pot core itself, with indue ance
adjuster, is stuck to asmall insulating base provided with solder ins.
After insertion of the wound bobbin the upper pot core is then tuck
securely to the lower. An extremely thin film of adhesive mu tbe
used for this latter process so as to avoid introducing an unw nted
air gap and thereby reducing the inductance of the coil.
More recently, complete skeleton type inductors (wound oils)
t
Lilly impregnated and mounted on a tag-board suitable for pr nted
circuit use have become available from Mu/lard Lid. The are
dimensionally identical with those described above and hay the
same pinning arrangements. Their Mullard type numbers a e:-19 Kc/s coil (
fig. 7), WF2948; 19 Kc/s coil (
fig. 9), WF2949 38
Kc/s transformer (
fig. 7), WF2950; 38 Kc/s transformer (fig. 9),
WF295I. Enquiries should be addressed to: Mu/lard Lh lied,
Home Trade Sales Department, Torrington Place, London W. .
1.
For those wishing to wind their own coils, details are listed below.
The pot-core assemblies are Mullalrl Vinkor type LA2505.
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REMEMBER

19 Kc scoil (
fig. 7)
990 turns
19 Kc/s coil (
fig.9)
990 turns

AT

38 Kc/s transformer (
fig. 7)
Secondary ( wound on
first)
120 turns
36 SWG enamelled copper wire.
Primary
35 mH
495
43 SWG enamelled copper wire tapped at 60 turns fivam
start (collector end). Tuned with 470 pF ± 2%.
38
Kcjs
transformer
(fig. 9)
Primary
35 mH
495 turns
39 SWG enamelled copper wire tapped at 60 turns room
start (collector end). Tuned with 470 pF ± 2%.
Secondary
39 SWG enamelled copper wire, centre-tapped.
12 turns

Nusound Recording Co.,

Alfred Imhof Ltd.,
112-116 New Oxford Street,

35 Craven Street,

London, W.C.1.

Trafalgar Sq., London, W.C.2

LOCKWOOD & CO., 67 LOWLANDS ROAD
HARROW, MIDDX.

140 mH
43 SWG enamelled copper wire tapped at 135 tt ms
from earthy end. Tuned with 470 pF ± 2%
140 mH
43 SWG enamelled copper wire tapped at 40 tt rns
from earthy end. Tuned with 470 pF ± 2%.

TEL.: BYR 3704/0768
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By R. N. BALDOCK'

A PRELIMINARY PARALINE POSTSCRIPT
of correspondence and considerable interest shown in
ASthearesult
Paraline design at the Audio Fair, it has already become

density, hardness and shape of a batch can give noticeable changes
in sound quality. Some manufacturers manage to obtain a consistent (if unsatisfactory!) result, whilst others produce units having
avery noticeable variation inside the same specification.
It has been known for at least 30 years that the most satisfactory
overall balance using a single diaphragm to cover the maximum
possible frequency range, is obtained with acone of between 6 and
7 in. effective diameter. Will readers therefore please refrain from
writing asking if such and such a4in. or 15 in. unit will be ' better'
than the recommended 8 in. unit. Although such units may, in
some respects, sound superior to untrained ears, they will in general
be found to be unbalanced and less satisfactory when listening for
long periods. It is not suggested that good results cannot be
obtained using a supplementary unit and crossover network to
balance the response, but the user is then already increasing the
total cost.

necessary to make a few comments on readers' reactions before
considering afull postscript. This is in order to clear some misconceptions regarding the choice of loudspeaker unit, enclosure
dimensions, positioning, material, finish, and the plactng of the
internal damping.
Damping Material
Disposing of the last factor first, since many readers seemed far
more concerned about this than the choice of unit, it can be said
that it is in no way critical, both as regards quantity and positioning.
It is hardly possible to give precise dimensions for a fluffy material
anyway, and as it is self-supporting between the enclosure walls no
anchoring details were given.
Possibly with the help of the diagram the original instructions
will be clearer. In the text (page 784, April issue) it was stated that
LOUDSPEAICER
UNIT

Cost

40Z DAMPING MATERIAL

SLOPING PARTITION

PARALINE WITH FRONT PANEL REMOVED TO SHOW
POSITIONING OF DAMPING MATERIAL.

about 4 oz. of fibreglass ( pipe lagging) or cellulose wadding should
be put " . . . in the region above the top end of the sloping partition." Also, in the Specification, at the end of the first column,
the damping is described as " . . . near cone. . . ." Of course.
it must not be allowed actually to interfere with the cone movement
and a clearance of 1to 2 in. would be satisfactory. On no account
should sponge rubber or similar substances be used; the material
should be acoustically resistive rather than reactive. Neither
should an excessive amount be inserted as it may then begin to
modify the column behaviour and low frequency results may be
inferior.

Using the recommended unit, the Elac 8NI148 (
price approx. 55s.).
basic enclosure materials bring the total cost of each Paraline to
around £ 5. The unit has been chosen entirely on acoustic results
and consistency; it has been judged exceptional by several wellknown audio and music personalities whose opinions the writer
values. Readers may well find an even better unit after lengthy
experiments, but it must be realised that they are then ' on their own'
and responsible for changes in performance, whether good or bad.
Choosing loudspeaker units for a particular enclosure is a timeconsuming occupation if carried out properly; all that can be said
in general is that poor ones are soon recognised, but the good ones
grow on one slowly. A unit should preferably be heard before the
price and specification are disclosed. It is sometimes surprising
which expensive and technically promising units are quickly rejected
on musical listening tests, rather than on measurements of frequency
range, efficiency and power handling capacity!
The enclosure dimensions were chosen as a reasonable compromise between many conflicting factors. Those who must change
them to suit other sized units are advised to rescale so that the column

Choice of Unit
Returning to the main factor affecting quality, it is plain that
many readers are unaware how seriously the choice of loudspeaker
unit can affect overall balance, coloration and various types of nonlinear distortion. Some seem to be under the impression that the
more a unit costs, the better it will sound. Although this may ( or
should) be true of a range designed and produced by one person,
it need not apply to units of similar price from different manufacturers. It cannot be emphasised too strongly that price is no
guarantee of musical quality, which the writer hopes is the only
criterion (apart from speech) by which a loudspeaker should be
judged. The Paralines are designed for those who enjoy the incomparable sound of live music and who wish to re-create atolerable
illusion of being present at the original performance. Those
requiring aloudspeaker for other purposes should search elsewhere.
When acomplete loudspeaker system, such as the Quad Electrostatic, is sold, the user does not usually attempt to redesign it.
However, when ado-it-yourself enclosure is described and, following
much testing by audio engineers, musicians and non-technical music
lovers, a very suitable and inexpensive unit is recommended, the
reaction seems to be to use anything but the favoured unit.
With cone units in particular, the basic form of diaphragm
material, usually paper, has a major effect on the vital middle
frequency range performance, and even small variations in the

cross-sectional area near the unit is within about 30% of the effective
cone area. The overall length should be resealed in proportion,
except when using units above 15 in. chassis diameter, when, apart
from special applications, it is probably preferable to place the
column fundamental around 35c/s, using an overall enclosure length
(continued on page 47)

•Hon. Lecture Secretary, British Sound Recording Association.
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A NEW WORLD OF LIVING
SOUND
By PIONEER
MODEL SIVI-500
STEREOPHONIC AMPLIFIER

9 tubes, 2 silicon diodes, Sensitivity; 3mV to tape amp. 200mV,
7 terminals, Music power output; 36 watts per channel, RMS
rated power output; 25 watts per channel, Frequency Response; + 1db from 5 cps to 100,000 cps at 1watt output,
Harmonic distortion; less than
at rated output, Dimensions; 15",'32"(W) x 52't'3"(H) x 13",'32"(D), Weight; 28.7 lbs.

PIONEER
PIONEER ELECTRONIC CORPORATIIIN

Now from PIONEER comes a stereophonic amplifier designed to satisfy the most critical ear,
the Model SM-500.
A rich exterior appearance, a design incorporating handsome gold- finished front panels, welHaid
out and easy- to- handle controls and switches ...
these are but a few of the many enticing features
of the SM-500.
The versatile Model SM-500 amplifier uses two
pairs of the latest high- power output tubes operating in efficient push-pull circuits. Each channel
provides afull 36 watts of clean undistorted power.
The heaters of the preamplifier sections operate off
well- filtered DC for completely hum- free operation.
The amplifier has all necessary circuits for versatile and efficient operation.
These include independent bass and treble controls for each channel, or high and low ( scratch
and rumble ) filters, to provide flawless reproduction of all material.
SPECIFICATIONS OF THE SM-500

DISTRIBUTORS:

J. J. FRANCIS

AFTER
S
A
E
S

(
WOOD GREEN)

LTD.

AND YET ANOTHER MONTH OF BARGAINS!

S
E

E

Canada: Importhouse of Canada, 2939 Eglinton Ave. E., Scarboro, Ont.
Singapore & Malaya: Hwee Seng & Co., 259 Beach Road, Singapore 7

5 Otowacho 6.chome, Bunkyo•ku, Tokyo. Japan

BRENELL Mk. 5
TRUVOX DECK
TRUVOX RECORDER
AMPEX 960
PHILIPS FULL TRACK
PROFESSIONAL
REFLECTOGRAPH ' A'
FERROGRAPH 808
VORTEXION WVA
SONY 521
BRENELL Mk. 5 M
TANDBERG 6

J. J. FRANCIS

(
WOOD

45
15
25
95
65

65
65

55
95
80
75
GREEN)

1 Pair ' STAN KELLY
TALLBOYS'
1 WHARFEDALE W4
1LOWTHER ' ACOUSTA'
1 WHARFEDALE SFB 3
1 GOODMANS 212
1 Pair AD CABINETS
GOODMANS 10"

LEAK VARISLOPE 111
LEAK VARISLOPE SEPRO
LEAK 20.20 AMP
ROGERS HG88 Mk. 11
SHIRLEY 15/15

60
29
25
25
15

Plenty of tuners and motors
available
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and various others

WANTED FOR CASH!
LTD.

QUAD EQUIPMENT

'123 ALEXANDRA ROAD
HORNSEY, N.8

and HI-FI OUTFITS

Bowes Park 1662
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free
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Agreements)

PARALINE POSTSCRIPT

POWER SUPPLY

(
continued)

FOR THE
of approx. 64 in. A feature of columns that are long compared
with their average effective diameter is that the frequency of the
fundamental mode ( the term resonance is not applicable if a reactive
component is present when the resistive loading is at a peak) is
very largely determined by only one parameter—the effective
column length. With a cylindrical column the frequency is easily
calculated after allowing for end-corrections, but a parabolic
column, as used in the Paraline, demands the use of Bessel Functions.
In contrast to some other forms of bass loading, tuning' is not
critical, necessary or even possible, except by gross alterations in the
enclosure proportions. One straightforward effect of altering the
enclosure length will be to modify the stereo image width obtainable
when used in PaRaLine form.

TRANSISTOR AMPLIFIER

W

E are now able to give details of a power supply suitable for
the transistorised stereo amplifier and pre-amplifier described
by P. Tharma in last month's issue. The diagram shows the circuit,
which employs a pair of BY 114 silicon rectifiers fed from a transformer with a 42-0-42 V secondary. A suitable transformer for
low loading' operation ( no continuous sine- waves at full power) is
Gilson type WO 2019, with secondary rated at 600 mA.
The two 1,600 mfd capacitors are Mallard type C43I BM/H1600
and the 500 mfd is Mallard C431BM/G500. The values of RI and
R2 are chosen to give the correct DC output voltages when the

Positioning the Enclosure
The positioning of the enclosure will primarily affect the bass
output as outlined on page 783. If used as the PaRaLine or as in
fig. 3 ( h), the column mouths must not be separated by more than a
few inches, otherwise bass performance will be impaired.
Audio engineers' experience with 8 in. units over the last 30 years
has shown, at least in the opinion of some, that a small degree of
enclosure wall flexure is desirable. This may provide increased
acoustic coupling near the frequency of the fundamental mode,
adding further damping through increased radiation. Enclosures
of the size chosen usually sound best when built of -g- in. plywood,
though the use of other rigid materials such as Weyroc will probably
not have a very marked effect. It is said that someone once built a
Voigt Domestic Corner Horn of concrete instead of the usual relatively thin plywood and, despite all the theoretical arguments, the
performance was useless! Once again, readers are free to experiment, but do not blame the writer if results are inferior.

amplifiers are connected and no signal is present. Typical values
on prototypes are 7.0 ohms for R Iand 1.8 K for R2, but individual
adjustments may be necessary to cater for small circuit and transformer differences.
LF and HF filters may be added to the pre-amplifier ( page 867,
May HFN) as follows.
By reducing the value of Cl2 the low
frequency cut-off of 20 c/s may be raised to 50 c/s (C12 = 0.47 mfd)
or 100 cis (C12-0.22 mfd); these alternative values may be switched
for convenience. The HF response may be limited by connecting
a capacitor (C) in parallel with R18; the nominal cut-off occurs at
12 Kc's when C=2200pF and at 8 Kc/s when C=3300pF.
One small error occurred on page 865. The sensitivity of the
power amplifier for 10 W output is 140 pA and not 140 77A as stated.

Finishes
Enclosure finish probably has little effect on the acoustic performance when of normal thickness (
see Tricolumn Postscript). It
was thought that the addition, using impact adhesive, of 11
4 in.
decorative laminate to the writer's original pair of Paralines gave a
marginal improvement in sound quality.
If readers still have further queries it is suggested that they be put
in order under, 1, 2, 3etc. to simplify answering. The inclusion of a
stamped addressed envelope would probably have a striking effect
on the waiting period—contrary to some readers' impressions, most
writers for HiFi News have to supplement their incomes by regular
employment!
It was not possible to demonstrate or display the Paralines at the
Audio Fair because of the regulations governing amateur products ;
but iscale models of both the 8-8/35 Tricolumn and ParaLine were
displayed at the HiFi News booth. Incidentally, although originally
intended to display the inner construction, these models, using 2 in.
loudspeakers, gave quite pleasant results and surprising acoustic
output. The cone resonance of the unit fitted to the miniature
ParaLine dropped from 380c/s to 160c/s; the whole enclosure kit
fits comfortably inside ajacket pocket.
In due course it is hoped that a public demonstration of the
Paralines and other home constructors' enclosures described in
Hi-Fi News can be arranged.
Having decided on an optimum enclosure projection of 7 in., it
was interesting to note that at the Audio Fair some of the more
forward- looking manufacturers had adopted enclosures between
6 and 9 in. slim, whilst others were still making them over 10 in.
thirÀ. . . .

r

STYPYuE

Shows at a glance whether the stylus is
worn or damaged and needs replacing.

7

Pat

App

for

Obtainable from your Hi -Fi stockist
Q- MAX" (
Electronics) LTD. LONDON

"

-

24

(inc. PT.)
Battery
extra

Mum's got me searching through hack issues to see if I can find
instructions for making plant pots out of old 78's!"
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from E.M.G.

atransistorised f.m. tuner
of outstanding design
Summarised
Technical

Behind this excellent new F.M. Tuner are over 30 years
unbroken experience in the design and manufacture of
equipment produccd exclusively to meet the demands of the
most critical listener. Where E.M.G. Equipment has hitherto
been obtainable only frein the E.M.G. shop and showrooms in
Newman Street, W. t, this new Tuner vill be on sale at
stockists throughout the country. Model DFM, 2is so sensitive
that it will provide good reception under the most difficult
conditions, and performance is characterised by complete
stability and an audio output of exceptionally good quality.

Details
*
*
*
*
*

Operates from self-contained 9V
&artery or 12V 10 mA external
power supply.
Limi•ing sensitivity better than I
microvolt.
Signal to noise ratio better than
54 dB for inputs in excess of 20
microvolts.
A.F.C. pull-in plus and minus 500
Kcs.
Permeability tuned from 88 to 108
Mc;.. by means of worm geared
reduction drive.
Two controls— Tune and combined
On-off with Audio Output Control.
Ideal for fringe areas and difficult
reception conditions.

E.M.G.

Model OEM 2 in grey
steel case
£21.0.0
( • (3.18.9 Pie. Tax)

In attractive beech
wood cabinet
£23.2.0
I

Descriptivi- 'cutlet and triune of your nean.st stockist on request.

. *

AUDIO- ELECTRONICS

14.7.0 Poe. Tax

OBTAINABLE FROM LEADING STOCKISTS IN PRINCIPAL TOWNS

/ The desirn and production division of \
\ E.M.G. Handmade Gramophones Ltd. /

Telephone:
GULIi ver 5236

56-58, ROCHESTER PLACE, LONDON, N.W.1

R.E.W. (Earlsfield) Ltd.

MAIL ORDER AND PART EXCHANGE
MOTORS, PICKUPS & ACCESSORIES
QUAD EQUIPMENT
SPECIALISTS
£4.14.6
Decca " Deram " Trans

F.M. Tuner
A.M. Tuner.

.

.

£24.18.9
£28.10.0
£25. 0.0
£22.10.0

Stereo 22 Cont. Unit .
Power Amplifier . .

BUY YOUR HI-FI EQUIPMENT OR
TAPE
RECORDER
ON
MOST
ADVANTAGEOUS TERMS

LEAK EQUIPMENT
F.M. Trough Tuner
Mono Control Unit
TL 12 Power Amp. .
Stereo Point One Control Unit .
Stereo 20 Amplifier .

£.7. 7.6
£12.12.0
£13.18.0
£.1. 0.0
£30. 9.0

ROGERS EQUIPMENT
Cadet MK II Stereo Control & Amp. £26.15.0
Stereo HG 88 Integrated Amp. . £40. 0.0
Junior III Stereo Control Unit . £ 22.10.0
Junior Stereo Amp. . . £ 27. 5.0
F.M. Variable MK II Tuner . £ 24.11.0
Also in Stock Equipment by:
CHAPMAN •-- PYE — DULCI
— E.M.I., etc.

RAlifORD

CENTRE

e
Tape recorder%

• NO INTEREST TERMS
e GENEROUS ALLOWANCE
ON YOUR EQUIPMENT
e IMMEDIATE DELIVERY

FREE
IN U K

Your

H.P.

GOODMANS
Axiette
E5.5.7
Axiom
Axiom 201 £10.4.0
Axiom 301

PACKING
INSURANCE
cen
-

£3.13.6
£6. 3.6
£13.18.6
E9.15.0
£3.10.0
C14.12.0
£22.15.0
£17. 0.0
£22. 0.0
(15.17.0
£26. 3.0
E17.14.0

SPEAKERS AND ENCLOSURES

CARRIAGE

payments

Decca " Deram " Auto.
B. & O. Stereo Cartridge
KEF ADC- 3Cartridge.
Goldring 600 Cartridge
Goldring 700 Cartridge
Pickering 380A . .
S.M.E. Arm 3009.
Garrard 4HFGC8.
Garrard 301 Strobo
Goldring GL58 .
Goldring GL70 .
Goldring 88. .

be

insured against UNEMPLOYMENT, SICKNESS & ACCIDENT

£6.5.11

£ 14.10.0

Also Speakers by: W.B., STENTORIAN,
WHARFEDALE,
MORDAUNT,
QUAD,
LOWTHER, ROMAGNA, LEAK, etc.
TAPE RECORDERS
ALL MAKES

300 IN STOCK

Our Order Department will deai with your enquiry by return. Large stock
of the latest equipment. Write, ' phone or call. Easy parking.

R.E.W. (Earisfield) Ltd., 266 Upper Tooting Rd., London, S.W.17
103 ya-ds horn Tooting Broadway Underground Station.

Tel.. BALham 7710

our readers write .
... about transistor amplifiers

•

•

•

adjacent records coming together. I agree that a warped disc
would create a problem here but, as we record enthusiasts are
always being told, it is up to us to ensure that our discs are stored
so that they do not warp.
On the point of the Dust Bug being ruled out on auto units, all
Ican say is that Ifor one would rather pay eight shillings or so for
a disc' Preener' than over a pound for a Dust Bug and it seems to
me to be aperfectly simple job to preen' ones discs before stacking
on the auto unit.
As regards the limited choice of cartridges that can safely be used
in an auto unit, Ifor one would not use a delicate high compliance
cartridge in this type of player, but, Iwould use cartridges such as
the Decca ' Deram ', or the Tannoy ' Varitwin ' or the new ADC 3
in autochangers such as the Garrard Lab type A, or the AT 6.
The last point Iwould like to make on this subject is simply this.
Why, if autochangers are supposed to damage records, do reputable
companies such as Decca issue their opera and other sets in what I
believe is known as auto coupling order? Iam sure it is not done
entirely in the interests of selling more copies of a certain issue.
If this is the case then why do not EMI issue their sets in this form?
Yours .faithfully

From: I. Joyce, 38 Merton Road, Enfield, Middx.
Dear Sir:—After visiting the Audio Festival and hearing the
Network 3 broadcast concerning it twas shocked at the completely
apathetic attitude concerning transistor audio power amplifiers.
Surely the advantages of smaller size, low weight, low heating and
magnetic field effects are not fully appreciated.
The smaller compact cabinets which are a practical possibility
with transistor amplifiers would leave more room for the speaker
system which at the present time is being made smaller and smaller
to the detriment of quality.
The comment in the January HiFi News concerning the difficulty
of producing a really high quality FM tuner as being a stumbling
block to the adoption of transistors is surely misleading when high
quality FM sets such as the Minerva and BC0609 ( pre- output stage)
and the new Chapman are available. The real problem is obtaining
matched high power, high frequency transistors and a low distortion
phase splitting stage.
1have also noted that mass produced television sets get quite a
knocking in the audio world but no one mentions that the video
stages have wider bandwidth, within closer limits with better signal
to noise ratio than most Hi Fi equipment and that many of our much
vaunted pre-amplifiers only use video techniques common to the
cheapest mass produced TV to achieve their high performance.
By now it will be realised that this letter is an attempt to shake the
complacent amplifier manufacturer out of the attitude " our ampli tiers are practically perfect ". At next year's Audio Festival let's
see more transistors being used in production Hi-Fi equipment,
indicating Hi -Fi has caught up with the rest of the electronic engineering world where valves are as obsolete as Blunderbuss pickups.
Yours 'Willfully

. . . about warped discs
From: B. J. Webb ( address supplied).
Dear Sir:— Having had an interest, both technical and musical.
and almost continuous experience in high quality sound reproduction for more than 30 years, Iam very conscious of, and grateful for,
the tremendous strides which have been made up to the present time,
when not only to play a disc, but to look at it under a suitable
microscope, is to enjoy a scientific and aesthetic experience of a
very high order.
Consequently, Iam greatly perturbed by the apparently increasing
number of records which reach the purchaser in a condition which
can give small satisfaction either to him or to the manufacturer, due
to warping. Ido not refer to those minor, but still serious, deviations from flatness to which attention was called by Mr. Cecil Watts
in your columns some time ago, but to actual warping easily visible
with the naked eye, and imparting a " kick " to the pickup at each
revolution.
The last dozen discs I have purchased have come from four
different sources in this country, widely separated geographically:
nine of these discs were in this warped condition, and these nine
were the products of four different makers. Consultation with the
suppliers and with a number of my friends revealed that this
experience, in varying degrees, is common, and Ifeel that attention
should be drawn to it in the interests of all concerned.
Iam well aware that the problem is not asimple one which can be
dealt with overnight by the manufacturers, and I am quite certain
that they are conscious of its existence.
Further, they are extremely
co-operative in exchanging, free of charge, records which are returned
directly to them, but sometimes, alas! one receives another warped
copy.
Can it be that people like me are crying for the moon? Idoubt
it, but Imust in fairness admit that the days when we were content
to purchase a " gramophone record" are over, and we now expect
nothing less than a precision instrument for less than £ 2. More
difficult problems than a drastic reduction in the number of warped
discs reaching the customer have been met and overcome during the
past twelve years in the course of raising the standard of discs to
its present level, and while the object of this letter is obviously to
air acomplaint, it is also intended to express my confidence that this
can, in fact, be done.
Yours faithlidly

. . . about the Paraline demonstration
From: J. A. Weatherley, Chester Dene, Walbottle, Newcastle upon
Tyne, 5.
Dear Sir:— Iattended the L.P. Record Festival at Blackpool this
year and was most interested, as a gramophone enthusiast of
many years' standing, in the Paraline speakers recently described in
Hi-Fi News and designed by Mr. Rex Baldock. Iwas privileged at
the end of the festival in hearing a demonstration given by Mr.
Baldock himself.
To say Iwas impressed is an understatement. The smoothness
of response, the wide range and the " presence " created by the
speakers when used as a pair was remarkable, so much so that I
have decided to abandon my two large reflex speakers and settle for
a pair of " Paralines ".
Ifeel that Imust write and thank you and the designer for your
great service to your readers in putting before them such excellent
designs.
Yours .faithlully

. . . about autochangers
From: M.T. Flight, Royal Air Force, Steamer Point, B.F.P.O. 69.
Dear Sir:— Having been, over the past few years a keen and
regular reader of Hi -Fi News I have followed with considerable
interest the correspondence columns of your magazine. While I
have given thought to most of the points mentioned in the printed
letters, the one which has given the most room for thought is the
subject of autochangers versus transcription motors.
Iread with interest the letter in the March issue submitted by
Mr. E. W. Mortimer of Garrard Ltd. in support of his company's
products and I must admit that he puts up a very good case. I
myself have used equipment aith auto and transcription motors and
have found that both have their individual merits. While Iwould
be the first to admit that a transcription motor is the ne plus ultra
for high quality systems Istill think that the autochanger is a much
maligned piece of equipment.
It is generally thought that autochangers damage LP records
but. as Mr. Mortimer points out, most discs these days have araised
edge or raised centre boss which prevents the playing surfaces of

.about low frequencies
From: R. West ( Address supplied)
Dear Sir:— Ihave been watching the correspondence on very low
frequencies with interest.
Despite the technical difficulties and the
cost involved, Iam more than ever certain we should give this end
of the frequency range a little more consideration. I have often
(continued on page 51)
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SPECIALISTS
IN
FERROGRAPH
VORTEX ION
TANDBERG
BRENELL
AMPEX
REPS
SONY
REVOX
PHILIPS
GRUNDIG
LOEWE OPTA

WHARFEDALE

TELEFUNKEN
ETC.

SL \ E

FANTASTIC
FANTASTIC ! !

An

understatement

indeed, for so vast

is the

range of selection of new and secondhand recorders to be seen
in our showrooms that no other word can describe it.

TOP PERFORMANCE SPEAKER
SLIMLY STYLED FOR CONVENIENCE

Call

into any of our

branches and

see the

largest

and

finest

selection of recorders on display in Great Britain.
Every recorder can be seen, heard and compared and each
member of our experienced and expert staff will be happy to
offer you honest, unbiased advice in order to assist you in the
selection of a recorder to suit your individual requirements.

The Wharfedale answer to the problem of
maximum results in minimum space is the
Slimline 2, which is fitted with special 12 in.
and 4 in. units with pol ,styrene diaphragms
(Patent Application No. 46738 611.
The
attractive cabinet is suitable for wall, Boor or
table mounting.

HIGHEST PART EXCHANGE ALLOWANCES
* OVER 250 NEW & S/H RECORDERS ON DISPLAY

Size: 25 in. by 20 in. by 7in.
Weight 32 lh.
Units: PST/12 RS: PST 4. Range covered: 30
to 15,000 cs. Power Handling: 15 watts RMS
or 30 watts peak. Back lilted with glass plates
for vertical and horizontal wall mounting.

* H.P. TERMS OVER 9-24 MONTHS
* FREE HOME DEMONSTRATIONS
* TAPE RECORDER REPAIR SPECIALISTS

PRICE U2.10.0

* FREE DELIVERY.

Tropical models available

NOTE.

FREE TECHNICAL ADVICE

OUR CITY SHOP OPEN MON.-FRI. 9-6, CLOSED SAT.
OPEN SUN. 9-2 p.m.

FREE DESCRIPTIVE LEAFLETS ON REQUEST

CITY 8/ ESSEX
TAPE
RECORDER CENTRES
228 Bishopsgate, E.C.2. Opp. Liverpool St. Station. Bis 2609
WHARFEDALE
Telephone

WIRELESS

Idle 1235)6

WORKS,

LTD. •

IDLE •

BRADFORD •

Telegrams ' Wharldel

2 Maryland Station, Stratford, E. IS. ( Adj. Station) Mar 5879

Yorkshire

205 High St. Nth. ( Opp. East Ham Station), E.6. Gra 6543

Idle, Bradford
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READERS' LETTERS—( continued)

A NEW DYNAMIC PICK-UP CARTRIDGE OF
EXCEPTIONAL
PERFORMANCE
AND LOW PRICE

argued on its importance from the continued manufacture and use
of double bass, orchestral drum, organ pedal pipes and full sized
concert grand piano. If these could be dispensed with or replaced
by something smaller, surely this would have been done by now, as
they are all so cumbersome and costly. 1have also pointed out the
restful effect and stress-relieving effect of very deep bass notes and
even wondered if it had something to do with stiction in the ear.
One has only to listen through the Miniature overture from Casse
Noissette and into the start of the following movement (on most
discs) when the double basses join in to appreciate this sense of
relief after the tension of the overture.
A recent experience in recording also brought home the need and
importance of deep bass notes. A performance of Handel's Messiah
with a majority of young soprano voices, small orchestra and only
occasional organ accompaniment produced several patches of overloading by the soprano voices ( I'm learning the hard way!). Careful
inspection of several commercially recorded choral items, and a
later recording with full organ backing, showed that overloading
was still present sometimes but rarely noticeable whenever tympani
or organ pedal was present at the same time. This was not amatter
of being drowned by drums or pedal, quite soft playing would still
do the trick. Later, introspection at another live concert showed the
ear often overloaded with loud soprano passages and even asoprano
soloist at 20-30 feet, but was not as obvious as that in the recording.
Again the presence of very low notes would always seem to stop the
overloading. It may of course only chop it up at its own frequency,
but the final result is fully acceptable.
I have always been struck by the difficulty of recapturing the
subdued background of outside sounds. Certainly the HF end is
often turned into steam with microphone or speaker peaks, or
attempts to make the recording/replay characteristic flat to infinity.
When this is put right, and stereo is used, then the result is found to
be very dependent on the bass response for the system as variation
of the bass control so readily shows. Two more recent experiences
come to mind in this connection. The first was the AR3 speaker,
good by any standard, but with some subtle extra quality eventually
traced to its unusual extreme bass response. The second was some
recent listening to a couple of high quality transistorised amplifiers.
In each case after a time I realised there was something slightly
better in the deep bass. This, like the AR3, is often characterised
by" less of " rather than" more of"! These Iknow are small things,
but -} dB in the deep bass is worth 1or more dB at athousand c/s and
dB can make the difference between hearing and not hearing.
There are most probably other factors at work such as phase shift
etc. As Isaid, small things, but they all point the same way. Cecil
Watts used to say " a speaker should go down to zero frequency ".
Ithink Iam beginning to understand alittle of what was in his mind.
By using a steep cut in the lower bass, the recording engineer
naturally finds life easier. It hides small deficiencies in recording
equipment and studios, and much larger shortcomings in average
domestic equipment. It also keeps the sales people happy. The
danger is that we may be persuaded to accept this as our standard
instead of considering it a temporary limitation, to be improved
upon whenever possible.

This cartridge is a pushpull four pole symmetrical moving iron design
having very low distortion characteristics. Due
to its low impedance, hum bucking push-pull design and complete
mu-metal screening, hum induction is virtually eliminated. Its
high output of 7 mV per channel at 5cm/sec., further ensures a
high signal/noise ratio and its high compliance and low tip mass
prolongs disc and stylus life. It is suitable for use with the
highest quality reproducing equipment, and ensures optimum
performance from RADFORD amplifiers.
Specification:
Frequency response: ± 2dB 30 c/s - 15Kc/s. Channel separation: Better than 22dB both channels. Compliance: 5x 10 -4
cm/dyne.
Stylus: Easily replaceable diamond, 0.0007' fitted
as standard, but 0.0005, 0.001' and 0.003" available.
Fitting: Any cartridge shell. Price: £5plus 14s. purchase tax.
Cartridge is also available in a lightweight aluminium shell for fitting to SME,
Ortofon, Thorens, etc. arms.
Available from all HiFi dealers, or in case of
difficulty direct. EX STOCK.

New Items
Power Amplifier.
ISTA 30. International series stereophonic power amplifier
with an output of 30 watts per channel at 0.1% distortion
and 40 watts per channel at 1.0% distortion.
ISTA 60. As above but with outpu,t of 60 watts at 0.1% distortion, and 75 watts at 1.0% distortion per channel.
Integrated Control-Amplifier
All transistor stereo amplifier with 5mV sensitivity and full
facilities. 20 watts output per channel at 0.1% distortion.
F.M. Tuner
A high sensitivity tuner of wide bandwidth and low distortion.
Suitable for stereo multiplex use with adaptor.
Loudspeakers
Three contemporary designs for bookshelf, studio and auditorium. Extremely wide and smooth frequency response.
Low distortion and colouration.

Good luck to Rex Baldock and his efforts and Ican vouch for the
fact that his mighty horn really does do more than flap one's trousers
legs! We get enough refined things to consume like white sugar,
white flour, polished rice, etc., etc. Let us please have some unrefined recorded music—the truth, the whole truth and . . .
Yours faithfully

You must see and hear

Audio

Test Equipment
L.D.O.
Low Distortion Oscillator.
Distortion less than
0.01% over audio band. Range 5c/s - 500Kc/s.
D.M.S. Distortion Measuring Set.
Measures distortion in
the range 20c/s - 20Kc/s.
Reads 0.01% F.S.D. to 100% in
9 ranges. Input 0.1 - 100v. All transistor.
An advanced information leaflets giving further information on
all of the above items is available on request.

0,r)

PIONEER

RADFORD ELECTRONICS LTD.

Equipment

Now available at all leading HiFi dealers

ASHTON VALE ESTATE, BRISTOL 3, EN(iLAND.

Distributed by: B Adler & Sons (
Radio) Ltd., Coptic Sc.. London, W.C.1

51

'Lei.: 662301-2

TIlE

MIDEN

*Airacul-N1Ficip

PICk_up

WE'RE ON
THE

YOU

RIGHT

(all the way through

THE

IMPROVEMENT

the record)
:‘

CAN
HEAR

TRACK

CORRECT

Aim

SYSTEM

UNIQUE
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VERY LOW PLAYING WEIGHTS
IMPROVEMENT ON WORN RECORDS

BALANCED

COMPLETE TECHNICAL ADVICE SERVICE FREE

GROVE WORKS

ELM GROVE ROAD

WEYBRIDGE, SURREY

TELEPHONES

WEYBRIDGE 46464 & 42559

ONLY A PILLAR
BOX AWAY . .

•

Wherever you live, you are only the nearest pillar box from the biggest Tape Recorder dealers in
the British Isles — HOWARD OF BROMLEY.
Thinking of buying a Tape Recorder,
Hi Fi Equipment or a Camera? Willing to risk 3d. to
see if we really do offer better terms than anyone else?
Then contact us for full details of all our offers ( which includes
INTEREST FREE H.P. on most makes) and free brochures, etc.
If we do not convince you, you will only
have lost 3d. — and you can still go elsewhere ( But we bet
you won't!).
Write, phone, call in or send carrier pigeon:
218 HIGH ST.
BROMLEY
KENT
RAVensbourne 4000 & 4477

HOWARD
TAPE

RECORDERS

DETAILS OF NEW PRODUCTS
eWe remind our readers that notices of equipment listed and

Ilustrated in this monthly feature are in no sense reviews.
When
figures, specifications and diagrams are published, these data are extractions from manufacturers' lists.
When samples of this
equipment are submitted for test, they are passed on to our technical reviewers, whose reports are published in a separate section
same supply. Sensitivity is 250 mV for full output and the frequency
response is flat within 4-1 dB over the range 20c/s-20 Kc/s. The
signal-to-noise ratio is better than 80 dB, the damping factor greater
than 50, and 34 dB of negative feedback is applied. The output
load may be 3or 15 ohms to order, and the power requirements are
240/120 V 50-60c/s, 12 V DC or 24 V DC. The twin power amplifier
unit measures 11 x 4 x 71 in.
The equipment will operate in the temperature range of 0-45'C,
and it is claimed that the amplifiers are sufficiently robust to be
mounted in confined spaces, such as speaker cabinets, without fear
of damage from vibration or lack of ventilation. Twin power
amplifiers are available as one unit in a single case on request, and
20 or 50 watt versions will be available shortly.
Associated pre-amplifiers in mono or stereo versions are also
being produced, with an add-on second channel to convert the
mono unit to stereo where required, as with the power amplifiers.
Six inputs are provided, to cater for low and high output pickups
and microphones, radio and tape. Separate bass and treble controls
are featured, with balance, phase, volume, on/off and input selector.
Size is 101 x 3 x 3¡ in.
Also available from Vectron are two types of low- noise preamplifiers with fixed gain for both audio and general applications.
Manufacturer: Vectron Electronics Limited, Spur Road, North
Feltham Trading Estate, Bedfont, Middlesex.

DYNA-SONIC
SPEAKER

I- HE highly successful Dyna-Static speaker, produced by Audio
Services is now joined by a smaller model incorporating many
new features and called the Dyna-Sonic.
This employs a 13 x 8 in. elliptical moving coil unit with a halfmetal cone for the bass, and acluster of four dynamic tweeters with
staggered resonances to give a smooth treble response. An even
response is claimed from 35c/s to 17 Kc/s, the impedance is 15 ohms,
and the power handling capacity is 15 watts. Close attention has
been paid to the enclosure design to remove the usual impedance
rise in the bass, resulting in deep, crisp bass without coloration.
Price is £36. Manufacturer: Audio Services ( HiFi) Ltd., 82 East
Barnet Road, New Barnet, Hertfordshire.

WOODLAND
TRANSISTOR
STEREO
AMPLIFIER

T EN

watts per channel for feeding to 15 ohm speakers is the key
feature of a transistorised stereo amplifier by Woodland Electronics. The harmonic distortion at full power is less than 0.5%
over the range 40c/s to 20 Kc/s, and the signal-to-noise ratio is 60 dB
at the pre- amplifier's most sensitive input.
Inputs are provided for tuner, crystal pickup, tape heads and
magnetic pickups, with sensitivities of 3mV and 5mV respectively in
the last two. Appropriate frequency corrections are built in.
Ganged bass and treble controls, low- and high-pass filters, balance
and volume controls are included, and the pre-amplifier has outputs
for feeding tape recorders at 250 mV. Price is 40 gns. for the complete system and operation is from AC mains. Manufacturer:
Woodland Electronics, 12 Woodland Avenue, Hove, Sussex.

DU [ CI
H4T-55
TUNER

T

ONG, Medium and Short wavebands join the VI-IFr FM band
in a new Dahl tuner designated type H4T-55. This has an
adjustable output of up to 5 V and the inclusive retail price is
£28 5s. 8d. Manufacturer: Lee Products ( GB) Ltd.. 10-18 Clifton
Street, London, E.C.2.

T

Anti-Rumble Deram

HE Decca Deram AR1 pickup, mentioned by J. Walton in a
letter on page 625 of our February issue, is now available at IIgnscomplete. In this, the total effective head and arm mass works with
the vertical compliance to produce adamped resonance around 40c/s,
with an attenuation of vertical response at the rate of 24 dB/octave
below this.
As most of the troublesome rumble components are ' vertical ' in
direction, whereas low frequency recorded modulations are mainly
'lateral ', the pickup is able to discriminate effectively between the
wanted signal and unwanted noise. Manufacturer: Decca Radio
and Television, 9 Albert Embankment, S.E.1.

Solid-State Amplifiers
THE transistor revolution seems to be arriving with a vengeance,
as the new items at the Audio Show and the Mallard circuit
described in last month's issue are now joined by a comprehensive
range of ' solid state • amplifiers from Vectron. These cater for
both mono and stereo requirements and provide outputs of 10 watts
at a total harmonic distortion of 01 %.
The power amplifier is available in two versions, a mono unit
complete with power supply, and a second channel amplifier which
can be mounted on top of the first and derives its power from the

PLEASE MENTION HI-FI NEWS WHEN REPLYING
TO ADVERTISEMENTS
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YOU

CAN

AFFORD THE

FINEST

THE FINEST PICK-UP IN THE WORLD
SMG 212 PICK-UP ARM
SPU-G/T STEREO CARTRIDGE
Statically balanced arm.
The Hi Fi Cartridge with built-in
The perfect component.
transformers, superb performance.
Price £11.12.1 incl PT
Price £23.4.2 incl PT
INTRODUCING THE
NEW ELLIPTICAL DIAMOND
FOR EVEN'CLOSER TRUE TO LIFE REPRODUCTION

A PRODUCT OF SWISS PRECISION ENGINEERING
No other transcription motors can match
THORENS, Transcription Motors are
unsurpassed in performance and exceed
Broadcasting Studio equipment
,pecifications and requirements.

THORENS TD. 124 Transcription
Turntable and Motor. Price £38.7.4 incl PT
TD. 135 Transcription Unit integrated with
new professional tone arm BTD. 12S.
Price £35.8.4 incl PT

Distributors for the UK. New Service Department. Nation-wide Distribution. Write for descriptive literature and price list of complete range.
METRO•SOUND (SALES) LIMITED 19a Buckingham Road London NI

CLIssold 850617

asap eA
High I'iilelily Amplifiers
Laboratory Ms
or Do-it-yogiem.elf
SUPPLIED

DIRECT

Cooper-Smith B.P.I.

TO

HI-FI

ENTHUSIASTS [ ALL OVER THE

WORLD

Demonstrations daily at your home, without
obligation within a reasonable distance.
other High Fidelity equipment also supplied

218d
brings full description, constructional
details,
and
parts
lists of any one of
the following:-B.P.I. 10-12 watts
Main Amplifier... £ 14 50 Kit £ l2 5 0
Control Unit ... CIO 176 Kit £7 176

PRODIGY 6-9 watts
Combined Amplifier and Control Unit
£15 15 0 Kit £ 12 10 0

STEREO ( 6W. per Channel)
Control Unit ... C15 00
Kit £ l2 120
Main Amplifier... £ l6 0 0
Kit £ 13 130

BANTAM 3-4 watts
Combined Amplifier and Control Unit
at 5 0 Kit C7 10 0

II. L. SMITH ek CO. Ltd
287/9, EDGWARE ROAD, LONDON, W.2.
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EQUIPMENT

REVIEWED
area cone to alarge area of air. The actual device is ahorn. Like
its electrical counterpart, by adjustment of various constants, it can
have a flat response over any desired frequency range. The low
frequency end requires long horns terminating in wide flares, and
very high frequencies require it to start with a very narrow throat
and remain straight. For high frequencies only it need not be very
long, or very wide at the mouth.
For domestic reasons, if no other, we obviously are unable to
do all of this to perfection. Voigt used relatively short horns, some
straight and some folded, but fitted with reflectors to get the high
frequencies round the corners and out. They operated down to
about 110c/s, and his quarter wave bass loading on the back of the
cone continued the response at a comparable efficiency down to
40 or 50c/s.

ROGERS
CADET II

Rear Horn Loading

SPEAKER

Most recent designs have applied horn loading to the lower
frequencies, say below about 200c/s. Several very well known names
come to mind such as Klipschorn, Tammy GRF, and Lowther
Acousta. A few designs horn load both front and back of the drive
unit like the Lowther TPI and Audiovector, and of course John
Crabbe's own masterpiece ( of which more anon). Jim Rogers
has stuck to rear horn loading and the present one follows this
pattern. The diagram shows the essentials of rear horn loading.
The cavity surrounding the drive unit is a precise volume and is
chosen to determine the upper frequency limit of the horn. This
is in effect a crossover frequency, the crossover being between
front and rear radiation from the drive unit. For low frequency
work the horn can be folded without detriment, provided sharp
corners are avoided, and this cunning spiral design enables smooth
corners to be obtained without wasting much space. This is a
most elegant solution.
Most of these bass horns are incomplete in themselves as the
final flare is omitted. They are designed, however, to work in or

T N the nineteen thirties when Voigt was working on his loudI- speakers, he stated a most ingenious design philosophy. He
argued that if one could raise the electroacoustic efficiency to
100% at all frequencies, then the speaker must have a perfectly
flat response. In practice, this led to the production of very high
efficiencies— much higher than any others in existence except the
Western Electric horn-loaded cinema speaker. He also produced
much better sound quality than all his contemporaries and his 1936
domestic corner horn will still bear direct comparison with the
best modern speaker.
There is an opposite philosophy which says, reduce all efficiencies
to the lowest and again a flat response must result. On the face
of it, this is a more realistic approach. The infinite baffle type of
speaker could be put into this class though few of them were consciously designed that way! Both philosophies are capable of
producing excellent results if pursued with sufficient diligence.
We have had quite a run of infinite baffle or closed box types.
They are on the whole quite successful and some folk are quite
certain they will be the only type made in a few years' time. The
writer is not so sure and can name quite a few conspicuously successful designs of the other type. It is therefore all the more
pleasant to welcome a new one from the " high efficiency" side.
A flat frequency response that measures well in the laboratory
is not the only thing that matters. It must also sound good, and
we do not yet know why these two things often fail to tie up. We
have afew clues, but are far from having complete understanding.

A Cross Section
diagram
of
the
Rogers Cadet II
speaker showing the
essentials of rear
horn loading

High ElectroAcoustic Efficiency
In the quest for a high electroacoustic efficiency moving parts
should have as small a mass as possible since extra dead weight
takes a lot of energy to get it moving. When the signal stops we
must brake these heavy moving parts to a standstill as rapidly as
possible, otherwise they carry on vibrating awhile, blurring the
sound.
Hence our preoccupation with all sorts of damping
materials, acoustic resistances and so on.
The best way to get light moving parts is to make them small,
but unfortunately small area cones have to move very large distances
to produce much low frequency sound. This defeats the object,
and generally makes it better to use a large area woofer. Now
if we could have the large area of a super woofer with the mass
of a small cone we really would be doing fine. Well, we can in
effect, by using an acoustic transformer. This will match a small

near to acorner, and the two wall surfaces and floor meeting at the
corner, act as acontinuation of the horn and improve its matching
to the room at the lowest frequencies. This is not quite as good
as the complete horn, but it is all we have room for in most of our
homes, and the results can be at least as good as those produced
(continued on page 57)
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(Regd.)

Treatment for L.P.

Records

(PATENTS APPLIED FOR)

BUY WHERE THERE IS A

PARASTAT" SERVICE

Used by Dealers who have the customer's interests at heart
This Machine serves three main
purposes in the handling of all
types of Gramophone Records.
I. It cleans simultaneously both
sides of the entire surface of the
record ( including the label), and
removes every particle of dust or
foreign matter from the grooves '
in less than ten seconds.
2. Renders the records permanently inert to all Static
charges induced by any means,
leaving no trace on either groove
or record surface.
3. Reduces the coefficient of
friction between stylus and groove
wall at all points of violent
acceleration reducing tracing distortion wear and surface noise.

size only 12 x3.5 x7in.
Brief Specifications
• Total Power Output 20 Watts
• Frequency Response 40-20,000 cps.
•Harmonic Distortion 0.2'0

PRICE 4Ogns.

•Sensitivity Magnetic Pick-up 5mV
•Crystal Pick-up 100mV Radio 150mV Tape 3mV
For Full Details of the

'TRANSISTOR 10-10'
AUDIO AMPLIFIER

NEW MANUAL MODEL FOR HOME USE
45/. plus 7/6 P.T.

write to:
WOODLAND ELECTRONICS
12 WOODLAND AVENUE - HOVE

CECIL

E.

WATTS

LTD.

Darby House, Sunbury- on-Thames, Middlesex, England

IMPORT & EXPORT ENQUIRIES WELCOMED
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room sounds ( if any) in the original signal. These feeble reflected
sounds seem to be mainly in this range and too many speakers
make the recording sound as though it had been made in a nearly
dead room. The speech or music may be perfectly clear, the curtain,
as it were, is on the studio wall, not between microphone and
performer!

EQUIPMENT REVIEWED—(continued)
in other ways. The tweeter, taking over above 4 Kc/s is a 3 in.
solid- backed, foam surround, high flux moving coil unit. It achieves
high efficiency, smoothness, and a reasonably wide angle dispersion
despite its simple appearance. The 13,000 gauss magnet system
gives it high efficiency. This high flux and the plastic foam surround give it the smooth response and very good behaviour with
transients by preventing the buildup of any cone resonances—
not that they would be very serious anyway with such a small cone.
Lastly, the small size of the cone and the edge damping tends to
keep the radiating area small and the dispersion of correspondingly wide angle.

White noise tests show not only the overall smooth response, but
the fact that the speaker really sounds like one source. This shows
how carefully it has been designed. Coloration is very small and
is restricted to the kind that is only noticed on an immediate A- B
switchover and for the next few seconds.
Continued listening to a wide variety of speech and music programmes, including some of the reviewer's own recordings done
under known conditions, showed nothing amiss. They merely
continued to delight and proved very easy to live with.
R.L.W.

Pigeon Pairs Available
Both drive units are mounted on the outside of the cabinet and
hence do not suffer from slight colorations due to the deeper cavity
that exists with conventional behind-the- panel mounting. It is
surprising what a difference this simple change in design can give.
Ibelieve the difference is difficult to measure, but it is quite noticeable
to the ear. One would describe it as a wide-open, clearer sound, a
little less obviously like a loudspeaker. I wonder more people
do not do it— it would be very nice if loudspeaker manufacturers
would design their units for this method of mounting.
The whole speaker is quite light in weight, but extremely rigid
by virtue of the cross- bracing effect of all the internal panels. The
general assymetry also helps to reduce the possibility of any panel
resonance. The sides and front are covered with Vynair, aplastic
fabric, and a contrasting centre panel finishes the front. The top
panel is covered with a teak finish plastic laminate, very tough and
serviceable and to all appearances, well, teak!
The Cadet II can be had in " pigeon pairs " if required, i.e., with
left- and right-handed bass horn apertures. The drive units are
central in each case, but the proximity of the horn mouth to the
corner affects the bass response.

SHERVVOOD
S5500 II
INTEGRATED
STEREO
AMPLIFIER

THE Sherwood S5500 is the smaller bro th er o fthe S5000 mo de l
reviewed in November. Actually as far as power output is
concerned it is not much smaller-64 watts total against 80. These
figures are Music power' ratings but the RMS rating of 25 watts
per channel is still pretty impressive—certainly much higher than the
average British amplifier! The S5500 is priced at £64—about £ 16
less than the larger version and naturally some of the refinements are
omitted. Even so Iwould have no hesitation in recommending the
smaller model for the British market as Ibelieve it is much better
value for money. Both amplifiers have the same superb styling and
presentation and the input sensitivities are identical. What then
do these refinements amount to?—an extra 2 dB or so for the tone
control ranges, apresence switch, aslightly steeper slope for the lowpass filter and of course the higher power output. Oh, yes, Inearly
forgot—four coloured indicators instead of two. For most people
this side of the Atlantic the higher power is not really significant and
Idoubt whether many will consider the extras worth the money.
Many people must have seen these amplifiers at the recent Audio
Fair and Iam sure they were very impressed with the styling. The
enamelled white panel is surrounded by a highly polished metal
escutcheon which matches the knobs and gives a most attractive
effect. The main control knobs are placed in a row just below the
centre line with the six slide switches placed underneath. Volume,

Tests
On test the high efficiency was quite striking, almost up to a PM6
unit in a Decca or an Acousta.
Moreover this is not obtained by
a low speaker impedance. In fact it is well over 15 ohms for all
frequencies except a narrow band between 7 Kc/s and 10 Kc/s
where it falls to 10 ohms. This higher load can do no harm, in
fact most amplifiers produce even less distortion with a load a little
above nominal.
Though the speakers are rated at 6-8 watts they will produce
far more sound than many 1.B. types will with 15 watts. As horn
loading requires only very small cone movements for quite loud
sounds, distortion is surprisingly small. A playback of a stereo
tape recording of a choral performance remained clean and unmuddled on a musical climax involving the whole choir, string
orchestra, organ and drums—at a realistic level in a large hall
too.
The general balance is very good and thanks to the bass horn
loading, cello tone is real and substantial. At the same time
voices are completely free from any boom.
Deep bass is naturally
dependent on position relative to a corner and is best when the
horn mouth is close to the corner-9 in. away is recommended,
to avoid closing the mouth! With this arrangement, and backs
flat to the wall, speakers facing each other ( one of Hugh Brittain's
favourite speaker positions), stereo is very good as the top response
is adequate even at this listening angle. Turning them afew degrees,
a mere 15-20 degrees, seemed to give the best stereo result in the
reviewer's room. In fact, this seemed to be best for all purposes—
two on mono and even one on mono.
In the reviewer's room bass
was perfectly adequate for most items, but a recording containing
some really deep organ pedal showed that slight bass lift did help.
The top response will certainly do justice to the finest signals, but
yet is so smooth it does not emphasise either tape hiss or disc surface
noise.
It is good to have a speaker with a good enough top response to
be adequately balanced when listening well off the axis—a flat
response on axis is no good to anyone except the sales people!
Another benefit of an adequate response in the range 500c/s into the
low thousands, is the ability to enjoy the reverberation and other
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tone balance and gain controls are of the dual-concentric types with
the rear sections controlled by a lever which has a friction contact
with the front knob so that both can be turned together. On the righthand side are the two indicator lamps which show the operation
of the stereo- mono function switch. The cover is made of Walnut
leatherette plastic coated steel and is not necessary if the amplifier
is mounted in acabinet.
Circuit Description
The first valve is aECC83 double triode, with equalisation obtained
by afeedback loop connected around the second section. Low level
(continued on page 59)
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SOUND BUSINESS
The best ' of equipment and over 30 years experience of AUDIO Engineering.
If you are building a new house, or altering an

This is the ADC—
the finest
pick-up cartridge
in the world.
Price £26.1o.o
including p. tax. _
See and hear it
at your local major
hi-fi dealer's—
or send for
full details from
sole U.K. distribute

existing one, we can help you plan abuilt-in sound
system or make such provision.

Our experience

and advice in this direction will be invaluable to
you and we are delighted to help.
Our CHURCH installations are steadily increasing
in numbers—with good sound reason.
Please note that there will be no A.D.G. meetings during June,
July, August and September.

the heart of living sound
W. M. TYSON, M.Brit.I.R.E., M.A.P.A.E.

* Now down in price: £ 23.15.9 inc. P.T.

41 RUSSELL STREET, LEAMINGTON SPA

PHONE 24935

KIF ELECTRONICS LIMITED
TOV1L '

MAIDSTONE

KENT •

MAIDSTONE

55761

CRAMS,

KEF

MAIDSTONE

FAIR COMMENT
Listening to competitors' offerings at the Audio Fair has confirmed our opinion
that it is very easy to produce electrostatic speakers giving that sandy, harsh or
metallic quality which, on first acquaintance, is often accepted as high fidelity.
It costs the manufacturer a little more and it requires the exclusive ingredient
of WOOLLETT KNOW HOW to obtain the incredible smoothness and effortless realism of which only our speakers are capable.

A new addition to the " Watts" range

The

"

K"Regd
DISC PREENER

PAROSTATI

WARNING
As a misunderstanding appears to be current we should warn readers that genuine WOOLLETT electrostatic units are only available for use in two British
speakers, the " Dynastatic" made by and obtainable from Audio Services Ltd.,
Barnet, and the WOOLLETT Full Range Electrostatic Dynamic obtainable from
progressive dealers.

Potent opp!ied for

Provides—

REVELATION FOR 1,000
During the Fair Messrs. deVilliers Ltd.. of 16-20 Strutton Ground, S.W.I,
demonstrated their excellent " Electronic World" tape at the Tavistock Hotel.
The finest equipment was chosen in order to do justice to this tape. At 10 a.m.
on the Sunday morning they discovered WOOLLETT speakers. They immediately
adopted them and throughout this last day more than 1,000 people heard the incredible realism of sounds extending from low pedal notes on the organ to the
highest harmonics of the violin. They heard Chamber and Symphony Orchestras,
Opera and Pops reproduced with uncanny realism. A typical comment was" There
is nothing to even touch this at the Russell."

PERFECT RECORD MAINTENANCE

Provides—
IDEAL

GROOVE

ULTRA

LIGHT

CONDITIONS

FOR

P1CK-UPS

Provides —
BRITAIN'S FIRST AND BY FAR TIIE FINEST

BACKGROUNDS QUIETER THAN EVER

ELECTROSTATIC DYNAMIC FULL RANGE

BEFORE

ELECTROSTATIC UPPER REGISTER SPEAKER
AVAILABLE

No residues to clog stylus

SEPARATELY

IN

MAHOGANY

44 gns.
15 gns.

CABINET

Assists the " dustbug" in dusty atmospheres

DYNAMIC
MATCH.
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SPEAKER

UNIQUE TUBULAR
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TO

INHERENTLY

35 gns.

RIGID SYSTEM

6/9 plus 1/Ps P.T.
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.LWOOLLETTLitc,

LTD.

Darby House, Sunbury-on-Thames, Middlesex, England
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EQUIPMENT REVIEWED—( continued)

To

DIM:

SERVICES-

The following are members of the Association of Professional Recording
Studios who can be relied on to give satisfaction

inputs are taken to the first triode and high inputs to the third stage
which is another triode. This stage is preceded by the stereo-mono
function switch, level control and the tone control system. Next
comes the • loudness ' control, rumble filter and then aECC83 double
triode which functions as a driver stage and anode-cathode phasesplitter. The two output valves are 7868's and they are pentode
connected. Fixed bias is obtained from a pair of silicon rectifiers
which also supply DC heater voltage for the first stages. The main
feedback loop is connected between the output transformer secondary and the cathode of the driver triode and there is asmall positive
loop between this cathode and the cathode of the phase-splitter.
The output valve balancing control which is afeature of the larger
model is not used on the S5500. HT supply is obtained from two

ILFORD

SOUND

RECORDING

SERVICE

445 HIGH STREET NORTH.
MANOR PARK. LONDON. E.12
WEDDINGS RECORDED
TAPE TO DISC
TAPE TO TAPE
STUDIO:—GRA 5107

OFFICE—CRE 8947

AF ¡ P RECORDING & TRANSCRIPTION SERVICE
"'.11.11#specialise in the production of microgroove records from
1K

Professional and Amateur recordings (Acetate copies; Processing
Masters and Pressings at 161; 33-à & 45 r.p.m.) Extended playing
times achieved by controlled cutting. Mobile, Studio, Editing,
Label printing and " Off the Air" Services.

10K C/S

7HIGH STREET, MAIDENHEAD (Tel: 25630)

silicon rectifiers. The standard mains transformer is for 110-120
volts 60c/s but export models are fitted with 220-240 volt transformers which are tropicalised.
Power Output

TAPE RECORDERS • AUDIO EQUIPMENT • DISC
CUTTING
STD & LP FROM TAPE • STUDIO
FACILITIES • HIRE SERVICE • SALES • EXCHANGES

The S5500 is rated as follows: Stereo, each channel 32 watts
music power, 24 watts continuous, 48 watts peak. Mono, 64 watts
music power, 48 watts continuous and 96 watts peak. Here are the
measured RMS figures ( mains input 220 volt 50c/s):
Frequency
Watts R MS

30
23

40
24.8

100
26

1,000 10,000
26.9
23

MIAGNEGRAPH

15,000 20,000
22-5
20

I Hanway Place, London, W.I

It will be noticed that output is very well maintained at both ends of
the scale. The main feedback loop measured 14 dB and this could
be increased by 18 dB before instability became evident. The
square wave response was excellent and there was no trace of
ringing'. The rounding of the 10 Kc/s square wave is of course
due to the falling response above 50 Kcfs. The frequency range was
within 1dB from 16c/s to 16 Kc/s falling to — 3 dB at 22 Kc/s and
— 6 dB at 36 Kc/s thence rolling off quite smoothly. The gram
equalising characteristics were found to be within 1dB of the RIAA
standard and the tape compensation complied with the American
NAB figures. The bass control gave a lift of 17 dB and cut of 14 dB
at 40c/s and the treble a lift of 13 dB and cut of 12 dB at 10 Kc/s.
The characteristics of the high pass or rumble' filter are shown in
the diagram which also shows the operation of the low pass filter.
dB
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paramount — speedy

delivery

essential

Tape and Disc recording and transcription service.
Pressings and printed labels on quantity orders.
Master discs cut.
Mobile Recording Unit.
26
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When

Tel: LAN 2156

100

Borrow your records by post from

THE

1
,
000

10,000
FREQUENCY C.P. S

STEREO

•

CLASSICAL

LiPs for

discs in immaculate condition

important record carried ( in mono es well
as stereo)
The Stereo Record Library is a section of the LIP Record Library Ltd.,
Squires Gate, Blackpool ( s.a.e. for detailsi

Radio or high level inputs — 77 dB (relative to 26 watts)
Gram
— 64 dB
Tape
— 43 dB
The damping factor of 5 is rather low but as I mentioned in the
review of the larger model this results in a bass response which
might be described as ' full ' rather than tight' and is well suited
to the AR2 type of speaker now very popular in America. In
other words it is a definite advantage with speaker systems which

LIBRARY

UGHT MUSIC— Send now for extensive list of the best current
enteriainment and equipment demonstration ( including Phase 4)
All

Crosstalk measured — 60 dB at 1Kc/s and — 51 dB at 10 Kc/s. As
in the larger amplifier DC is used for the heaters of the first valves
and thus the hum and noise is very low. Here are the figures:

RECORD

•

MUSIC— Every

You can change records personally at
LONDON: 33 Catherine Street ( Opp. My Fair Lady)
BRISTOL: Bridge House. Baldwin Street
MANCHESTER: 8 Deansgare ( lower ground floor)

I
(A

wide and ever changing selection of mono and stereo classical records
always available)
A First class Factory-fresh Sales Service operates at every branch

These are branches of the LIP Record Library Ltd., Squires Gate Station
Approach, Blackpool ( s.a.e, for details)

(continued on page 61)
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NEW'NEW .NEW•NEW

*LEARN*

AUDIO CLUB

RADIO & T.V. SERVICING
for your OWN BUSINESS/HOBBY

NEW -NEW•NEW•NEW

• by a new exciting no- maths system using practical
equipment recently introduced to this country.

Friends, Audio Enthusiasts,
Countrymen

FREE Brochure from :

RADIOSTRUCTOR
DEPT. G.46, READING, BERKS.
6/63

JOIN AUDIO CLUB
FREE

SPECIAL
•

A copy of Hi Fi Year Book ( worth
equivalent value. Post Free in U.K.
Gift Voucher ( worth 21,-)

FREE

Bonus Scheme, saving you lots of money for
the rest of your life.

FREE

Audio Club News about special deals.

OFFERS

INTEREST
Delivered

11 6) or

FREE

NO

TERMS

THE
•

Free

GARRARD Laboratory A/EV.20A.
Cash
£20 11/1 or 41 1 DepoSit and 12 payments
,
a 30,10 monthly.
LENCO GL 5S/Derarn Turntable.
Cash
£20 14/11 or 40/11 Deposit and 12 payments
31/2 monthly.
LEAK Stereo 20 Amp. and Varineope Stereo
iitrol. Cash 256 (If- or 111,. deposit and
12 payments of 113/9 monthly.
LEAK Trotieh Line Toner. Cash 1291/6
or 59 13 Deposit and 12 parments of 44/1111inthly.
GOODMANS slots, 201. Cash 810/7/•or
.àrel l. pat oleo,. of 15/6 mom hit

COMPLETE THIS FORM TODAY:

11111MMIIII

Demoodrat um. . d
our
Shows.... Treed in the
laboratories
of
Merims.
Doodmans
Ltd.
ars1
approved by the. Cr i
010/10/- for tr Attiettr . ol
42/. Dep. IM mon(hly le.., merits
of
10;1
So ,.
811 11/- for 10"
atom or
48/8 Dep. IS nontlay
payments of 11/1 .
Delivery 15/. England and
Wale ,
Oak, Walnut and
Mahogany

ROGERS i'mlet Mk II Stereo and Control
I
18/. or 66'• Deposit and 12 pay•
lilt,. ri 441/- monthly.
GARRARD 301 Strobe Turntable. Cash
£22/0/10 or 44/10 Deposit and 12 payments
or 33
monthly.
GARRARD 411F/E1126A. Cash 617/17/3 or
30 / 3 D.p.sot and 12 payments of 213/9

SPECIAL H.P. TERMS

SUMLINE

ENCLOSURE

Write for Ilsta:

A. L. STAMFORD LTD. (Dept.
98

Weymouth

Terrace,

Phone. S111/ 5111/14. Shout...1u
Saturday 10 /mm- 5 p.m . ir • ,
from Liverpool Stre, Hackney Head. oall, 1,,

GI3)

Loudon,
boor-

E.2.

11

HOME RADIO of MITCHAM

Ma

HIGH QUALITY COMPONENT SPECIALISTS

TO AUDIO CLUB

Probably the most comprehensive stock 4
radio and amplifier components in file
country.
All parts available for fije
Mullard audio designs, also TWA/1511.5

TELE RADIO ( 1943) LTD.
189 Edgware Road, W.2

Please enrol me as a member of Audio Club. 1enclose

and TW/PA4 amplifiers and other corlstructional articles in this book.

£1 membership for 12 months.

172- page illustrated catalogue 2/6d, post 9d.

Please send me free copy of HiFi Year Book, Free Gift

Dept. H, 187 London Road, Mitcham, Surrey. Tel.: MIT 3282

Voucher (21s.) and details about your Bonus Scheme, etc.

Shop

hours 9 to 6 (Weds

I p rn )

NAME
(BLOCK

LETTERS)

LOUDSPEAKER

ADDRESS

ENCLOSURES
The Standard Bass Reflex Enclosure
for 12" speaker, 34" high
II. 10.0
Fitted with Good mans Audiom 51
8. 14. 0
Kelly ribbon unit
10. 10. 0
Kelly Crossover unit
3. 3. 0

MY MAIN INTERESTS ARE

We recommend and Demon_
TOTAL
£33. 17. 0
strate Goodmans' Speakers,
and make a full range of
This makes one of the finest Reproducers at this price.
cabinets to their specific°.
Finished in walnut, sapeie. mahogany or oak veneers.
fions.
Cabinet or Units con be supplied separately.

I HAVE THE FOLLOWING EQUIPMENT

CONSOLE

CABINETS •

AMPLIFIERS •

LOUDSPEAKERS

A. DAVIES & CO. (
CabinetMokers)S peaker Dept., 3Parkhill Place
off Parkhill Road, N.VV.3

60

GULLIVER 5775

YOUR III-171 DEALER'

EQUIPMENT REVIEWED—( continued)

London
are hea‘ily damped acoustically. The RMS power output is somewhat higher than claimed— indeed measured solely on this basis it
is higher than the larger model which, however, scores on peak
power.
On test the 5500 performed extremely well— Istill found the concentric controls a nuisance and Istill prefer ganged controls! Only
one filter position is provided and naturally this must be very much
of a compromise. However, in practice it worked quite well.
Taking the turn-over point as - 3dB the frequency is nearer 7 Kc/s
than the 5 Kc/s quoted but this may be a question of definition as
if I remember correctly the S5000 had a similar characteristic.
Background noise was extremely low and all the controls worked
smoothly and well. The same criticisms I made of the larger
model— the parallex errors on the knobs, the shortage of graduation
marks for the tone controls and the untidy wiring—apply equally
well to the S5500. So indeed does the praise— Iliked the chassis
arrangement which gives such goad shielding that the unit can be
mounted in a cabinet without the cover and Iliked the really firstclass styling. All- in-all this is an amplifier I can recommend to
the most discriminating for their consideration.
G. W. Tillett

Area

Specialists in HiFi Equipment and Tape Recorders

CHELSEA RECORD CENTRE
203 KINGS ROAD, S.W.

FLA 2596

Open till 8 p.m. (
except Thursdays)

Disc and Tape Reproducing Equipment and Tape Recorders by Leading Manufacturers

Custom Built Installations
All High Fidelity Requirements and Services Available

Estimates Free

Personal Service

Custom High Fidelity
371 Green Lanes Palmers Green N.13 PALmers Green 5228

WE HATE MUSIC

TO BE BADLY REPRODUCED
WE
ARE THEREFORE PURVEYORS OF

AUDIO NEWS
THE

Stereo Across the Atlantic

I

N America more than 250 stations are transmitting stereo programmes said Harold Kassens of the Federal Communication
Commission recently. This is about a quarter of the present total
of FM stations, and Mr. Kassens went on to say that FM stereo
will ultimately replace mono FM.
Also from America comes news of increasing sales of stereo
records. A 1962 survey by the Record Industry Association of
America ( RIAA) showed that 40% of record sales were stereo,
and a more recent estimate puts the proportions at 50-50. One
manufacturer reported Opera sales as high as 60% in stereo,
though in some categories, such as children's records, popular
music and comedy items, the stereo percentage is quite small. It
should be borne in mind that stereo discs are more expensive than
mono in the States, and it would appear that people will not pizt
the extra if they cannot hear the difference: perhaps this is one
reason why the exaggerated left/right type of recording has
remained more common across the Atlantic!
A recent estimate of stereo record sales in the U.K. puts the
proportions at approximately 50-50 for those types of record
available in both forms; this excludes a large number of " pop "
discs, which are mono only of course.

IN QUALITY

SOUND

FOR

MUSIC LOVERS
6596

Tel.. LEE 5780

For
Leading Makes,
Personal Service
and Advice

o NORTH

DAVENSET RADIO
2 Burnt Ash Parade

come

to -

LEE

GREEN,

LONDON'S HI-FI CENTRE

SALES

LTD.

'Amplifiers
Tuners
'Motors Pick-ups
'Speakers ' Cabinets
'Tape Recorders

MAIL ORDER SPECIALISTS
Goods Despatched by Return
7

THE

BROADWAY,

Carriage Free ( U.K.)

WOOD

GREEN,

N.22

CASH OR

Phone: BOWES PARK 0077-9

HI
Fl

T

S.E.1 2

See our display
advertisement for
comprehensive list
of all the best

C. C. GOODWIN

B of B & K on Microphones

—rmres

VALUE

LEE GREEN, S.E.12

TERMS

FOR ALL LEADING
AUDIO EQUIPMENT
call. write, or telephone

hampstead HIGH-FIDELITY

HE Electro-Acoustics Group of the British Institution of
Radio Engineers ( Brit.I.R.E.) held an interesting lecture meeting
recently, when Dr. P. V. Bruel was assisted by W. J. Parker
in the presentation of a paper on " Laboratory Microphones for
Investigating Electro-Acoustic Equipment". Dr. Bruel, who is
founder of the well-known Danish instrument firm Bruel and
Kœr, described the development of techniques for measuring
sound pressures, with particular reference to the accuracy of
various methods.
He compared the merits and disadvantages of
different types of laboratory microphone in common use and then
discussed the particular features of the condenser type more fulls.

Hi Fi

FINEST

71, COLLINGVVOOD RD..51.1TTON,SURREY•TEL: V1Gilant

Sta Heath Street. Hampstead. London N.W 3

Telephone HAMp ,tead 63/1

ENGLAND'S BIGGEST TIR SPECIALISTS

H 0 WA Et D
218 HIGH ST. - BROMLEY - RAI/. 4000

YOU CAN AFFORD

All LEADING MAKES

IN

STOCK

Cash or Easy 7erms

World famous Goodman: loudspeakers on the easiest of easy terms give you
superb quality sound. Try one with your radio, record player, etc., and hear
the difference!
s- A XIETTE Cash £ 5.5s. 7d. Plus 3/6 P. & P. Deposit 16/6 + 3,6 P. & P.
& 7fortnightly payments of 14/9.
10" AXIOM Cash £6. Ss. IId. Plus 3:6 P. & P. Deposit 16:6 ± 3/6 P. & P.
& 8fortnightly payments of 15 9 .
Brochure of full ronge free on request.

LONDON'S

FINEST

SERVICE

207 EDGWARE ROAD, W2
PAD 3271/2
33 TOTTENHAM COURT ROAD, W.I. MUS 2605
152-153 FLEET STREET, E.C.4. RE 2833

Dept. H.F.I., S Cromwell Street, Swindon, Wilts
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BUDGET STEREO . . . . and bey° d

ULTRA -COMPACT

The overwhelming public response to our concept of Budge Stereo,
during the past year, has been most gratifying and also a little
embarrassing: when demand far outstrips available supplies, we can
only apologise for long delays in delivery and our inability o cope
with the flood of postal enquiries. Fortunately the situation i beginfling to ease— the supply of vital components is improvin and a
detailed leaflet is now available for thcse unable to visit ou studio
(though we still regard the printed word as avery inadequate su stitute
for first-hand experience of Budget Stereo performance).

shape

We are also about to extend our range by introducing 4 more
tirtbitious variation on the Budget Stereo theme, incorporating the
splendid new RD Cadet Mk. II horn-loaded speaker syste s, as
well as amagnetic pick-up cartridge linked to the RD Cadet Mk. H
amplifier by means of a new booster unit. Such Budget Stereo De
Luxe systems will cost from £ 115 to £ 145, the exact total depending
on the choice of turntable and arm, and whether radio facilities are
incorporated; standard Budget Stereo systems, featuring the Deram
cartridge and our popular CQ Junior speakers, still cost frIn £85
to £ 115.
For those who want the finest possible equipment, our selection of
hand-picked components has lately been augmented by the inclusion
of the magnificent Sherwood integrated amplifier, imported from the
USA: an elegantly designed instrument whose performance, when
allied to the Ortofon pick-up and a pair of QUAD electrostatic
speakers, has been greatly admired by all who have attended our LIVE
RECORD REVIEW recitals in recent months. Whatever combination best suits your home and your pocket you will assuredly find at
100 Queensway, where the most knowledgable and experienced advice
concerning reproducing equipment and the recorded reperto're is
always at your service. Hours of business: 9.30 to 5.30 (Thursdays
closed; Fridays 9.30 to 7). Every Saturday, from 2 to 4.30, OVE
RECORD REVIEW presents asurvey of the latest record rel ses:
these free concerts, now in their seventh year, are open to all and
advance programme details can be obtained by telephone.

celeste, by KEF
Celeste, the first real small hi-fi speaker, has been designed
for the enthusiast who lacks the space for a ' large' hi-fi set-up.

Thomas Heinitz

The Celeste is acompact kcu. ft, solidly built in the KEF trad-

BA Yswater 2077

ition and superbly finished in solid African hardwood and soft-

MUSIC IN THE Hs
E
100 QUEENSWAY LONDO W2

white grille.
Easily positioned for optimum stereo results, the Celeste is at

BINDERS

home on top of your bookcase, window- sill or mantelpiece.
Ask your local hi-fi dealer to show you this wonderful iittle

for

speaker, or post the coupon for free literature.

HI-FI NEWS

Abridged specification:
Size 18" xlor x63". Weight: 241b. Impedance: 15
ohms Max. input- 15 watts r.m.s., 30 watts peak
Speakers: 1qat 13" 9" Tri ply woofer plus 13" hemispherical tweeter. Salient features: smooth frequency response, wide dispersion, low colouratton
Price

£22.

CB>
KEF Electronics Ltd., Tovil, Maidstone,

the heart of living sound
Kent.

Teti

Maidstone 55761;

Semi- permanent Binders for
Volume 7 now available

Grams KEF M.sidstone

From the first number keep your copies clean and ready for easy
.....

IM

reference. Semi- permanent binders are available for volume 7.

KEF Electronics Limited, Tovil, Maidstone, Kent.

Each case will take twelve copies plus index and will open flat at

Please s
,,nd me full details of the Celeste ultra- compact speaker.

any page. They are covered in maroon buckram and gold blocked on

Name ard address

spine with name and volume number. Also available, volume 4, 5,6.
Price I5s. post free.

F1 F

.41

MILES

HENSLOW

PUBLICATIONS

LTD

99 MORTIMER STREET, LONDON W.I

r,2

rouit 111g
-•FI DEALER

READERS' PROBLEMS

*

PART

SORTED OUT BY " CROSSOVER"
*
Readers who encounter snags, or who run into trouble with their
hi-li installations, are invited to write to this editorial office for advice,
marking the envelopes " Crossover ". Replies will either be sent direct
by post, or published in this column if the subject is of general interest.
However, we must emphasise that this advisory service cannot include
requests for information about manufacturers' products when such
information is obviously obtainable from the makers themselves. It is
also essential to keep the queries reasonably short and to the point, and
to limit them to one specific subject if at all possible. And, please, in
no circumstances confuse such letters with references to other matters
which may have to be dealt with by other departments in our office.

MAC'S

250-232

WELCOMED

*

KING
RIV

CAMERA

SHOPS

LIMITED

STREET,
HAMMERSMITH,
8581-2
Hours 9-6
Thursday

LONDON,
9-1

W.6

LONDON AREA, W.1

MODERN ELECTRICS LTD
HI-FI DEMONSTRATION AT ANY TIME
Stockists of equipment by Quad, Leak. Wharfedale, Goodmans, Garrard,
Lenco. Connoisseur, Ferrograph, Vorteition, Grundig, Simon, etc.
TAPE RECORDER SPECIALISTS

Distortion at Low Pressures
Dear Sir:-1have recently installed a GL58 turntable fitted with
G60 arm, carrying either a Decca Deram cartridge or Ronette 105.
Ifind that on some records, particularly voices, there is distortion
at low volume, especially when the tracking weight is at 3and 5gm
respectively for the two cartridges. If this is increased the distortion
disappears. The records are new.
Could you please tell me where to look for the fault? To measure
the tracking weight Iuse a Garrard instrument which is placed on
the centre of the turntable. It is not possible to place it on the
edge as the makers suggest because the lowering device is in the way.
Yours faithfully, P.F.J., Wallington.

120 SHAFTESBURY AVENUE

Tel: COV 1703, TEM 7587

LEAK, QUAD, RODGERS, etc., S.M.E. DECCA, ORTOFON, etc.

HI-FI is HERE in HACKNEY
Arnh. 9591

R.T.M. ( Radio á Television) SERVICE Ltd.
387b Mare Street, E.8
Amh. 3259
WHARFEDALE, GOODMAN, LOWTHER, etc,
GARRARD. GOLDRING, etc.
FERROGRAPH. BRENELL, SONY. TELEFUNKEN, GRUNDIG, etc.

The thing to do is to set your tracking weight so that there is no
distortion. It is simply not worth- while to strain for a gram less
at the expense of nasty noises, and too little tracking pressure can be
just as bad for discs as too much (see page 691 of the March issue).
If the required tracking weight appears too great ( you do not mention
how much is needed to clear distortion) the accuracy of the gauge
should first be checked, and no gauge can be expected to give accurate
results unless it is used exactly as directed.
You should not normally
need much over 3 gm with the Deram unless the temperature is very
low.
If there is a fault in the equipment, it is most likely to be in the
p.m. arm having too high inertia and/or too great side thrust, or too
excessive vibration reaching it from the motor, and these matters can
best be corrected by the makers, which would, of course, mean returning
the unit to them.

SHEEN TAPE RECORDER CENTRE
SPECIALISTS IN TAPE RECORDERS, ACCESSORIES, HI-FI EQUIPMENT
YOUR CENTRE FOR FRIENDLY HELP—SALES AND SERVICE
8 STATION PARADE,

Showrooms Open until 7p.m.

SHEEN LANE, SHEEN,

PROSPECT 0983

LONDON, S.W.14

(
Opposite Mortlake Station S.R.)

CROYDON'S

TA PEc EeRE
RECORDER

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

SPALDING ELECTRICAL LTD.,
352/354, Lower Addiscomhe Road,
CROYDON.

Excessive Surface Noise
Dear Sir:—Could you please advise me on the cure for the
following trouble: I am troubled by excessive surface noise when
playing records on my equipment which is composed of Leak
Point One stereo control unit and Stereo 20 main amp.
The motor is the Garrard 301, and the pickup is anew EMI 100;
before the EMI I used a Tannoy mono and Elac stereo in a B.J.
Super arm, and t had the same trouble with this. I changed
the arms hoping to cure the trouble, but it made no improvement.
This takes place even on new records and Ihave taken them back
to the shop and had them played on their equipment and the recording sounded perfect. This happens on both stereo and mono
records. My dealer cannot seem to help me with this point.
Yours faithfully, W.H., Reading.

ADDiscombe
1231/2040

LONDON AREA
Established 1910

H. L. SMITH ik CO. LTD.
Makers of the "Cooper-Smith" High Fidelity Amplifiers
287-9 EDGWARE ROAD, LONDON, W.2
Tel: PA Ddingion 5891/7595

wEBB ,
s

LONDON AREA W.1

FOR
ON

It may surprise you to know that you have left out from your list
of equipment the most likely culprit—namely the loudspeakers.
Speakers with a peaky response in the middle and high frequency
regions tend to exaggerate such surface noise as is present, and as

EXPERT
ALL

ATTENTION

HI-FI

MATTERS

Export arrangements a speciality by sea, air or personal export.
WEBB'S RADIO, 14 SOHO STREET, LONDON, W.1

(continued on page 65)

GERrard 2089

Country and Provincial —

DEIMOS LIMITED

BEXLEYHEATH

ANNOUNCE A NEW SEMI-PROFESSIONAL TAPE AMPLIFIER

*

*

*

*

NORTH KENT

HI-FI CENTRE

The most versatile amplifier ever offered to recording enthusiasts.
We can assemble equipment to suit your deck whatever the type
or alternatively supply new decks complete with amplifier
8 CORWELL LANE. HILLINGDON, MIDDLESEX.

EXCHANGES

ALL MAKES Hi Fi and Tape Recorders supplied
PART EXCHANGES.
Terms 12, 18 or 20 months
SONY Specialists. Full Range Stocked
GUARANTEED Recorder Repair Service

Personal service and demonstrations in comfort.

All leading equipment

BROADWAY RADIO • 228 BROADWAY • BEXLEYHEATH 4188

HA Yes 3561

63

For

the

TAPE RECORDER
i
eee,
COVERS

connoisseur ...

Smart waterproof cover
to give complete protection to your tape recorder.
Made
from
rubberised
canvas in navy, wine, tan,
grey
and
bottle
green
with
white
contrasting
pipings, reinforced base.
handy
zip
microphone
pocket and name panel.

Here is a double-channel, stereosonic amplifier to delight the
eye as well as the ear of any connoisseur of good music. We
don't apologise for the price. Perfection can never be achieved
at little cost. We will, however, accept your compliments on
achieving aspecification as near perfection as human ingenuity
can achieve.We are proud of the TWA/1515. It has every facility
for recording monaural and stereo tape, as well as monaural
and stereo replay of tape, gram, radio and microphone.

Grundig TK. I
... 49 6
„
TK.5 .
„

As described in Hi -Fi News by A. W. Wayne.

Shirley TWA/1515HG High Fidefity Stereosonic Amplifier

96 gns.
Write now for details of the TWA 1515 and
other monaural and stereosonic equipment in
the ronge, at prices from 22 gns.

L

Telephone:

ABOR

A

Worthing 30536

TORIESUd.

TK.I4 823 & 18
. ...
TK.24
TK.25
TK.30 ...
TK.35 ...
TK.40 & 4i
TK.46
TK.55
.
TK.60 .
TK.830...3D .

596

60

Philips EL3536
„
EL35I5 ...
EL354I 15 ...
„
„
Starmaker
Cossor 1602 ...
1601
„
„
1605
Stella ST455
„ ...
ST454
„ ST459
...
Saja MK.5
Stuzzi Tricorder

57 6
57 6
57 6
63

57 6
576

Wyntisor Victor ...
Elizabethan Princess
60
„
Escort ... 57 6
Major
63

..
LZ29 ...
Fi Cord IA ... ... 52 6
Harting Stereo
66
Fidelity Argyle
55
Telefunken 85 .- ... 65
Simon SP4 ...
63
„
75 15 & 76K .. 55
1
Clarion ( with strap) ... 52 6
i
Brenell Mk.5
77
Philips 8108
„
3 star
8109
63
Minivox C ...
3534
87
Robuk RK.3 ... 67 6
3459 ... 79 6
Ferrograph .. 80
EL3538 .. 63
Sony 521 ... ... ... 90
EL3542 ..... 63
Without pocket. -1- Price to be announced
„

63
75
63

A. BROWN & SONS LTD.

3 Prospect Place, Worthing, Sussex

24-28, GEORGE STREET, HULL

TEL: 25413, 25412

66 my brother-in-law bought his stereo system here 99
Time

and again complete strangers have walked in to STUDIO 99, introducing themselves

through personal recommendations. In our opinion this is the highest, most flattering tribute
there is. And we are always proud to hear it

LEAK. QUAD, GARRARD, THORENS, LENCO (
New G88 Turntablei (17.14.0).
SHORE M33.3, DECCA Mk. II, HACKER Players and Radios, B & O BEOLIT 609
deluxe Transistor AM FM
C33.8.2. Superb! (
Review Feb., " The Gro• . i• •

•

DERAM STEREO CARTRIDGE—( 4.14.6 with ROGERS CADET Mk. II
Stereo Amp— £26.15.0 and our BOOKSHELF SPEAKERS- 00.10.0 each, plus turntable.
arm and cabinet gives you a complete stereo system for less thon £70.

•

If you want AM'FM Radio too— use ARMSTRONG STEREO 12—(40.5.0 (
instead
of Rogers Cadet).
Total less than £85.

•8 & 0

MAGNETIC STEREO CARTRIDGE now further improved is a real bargain

at £6.3.5 used with PYE MOZART STEREO AMP- 05 and you have ostereo system with
the advantages of a magnetic pickup from (80.

Craft5man tU

e

ARMSTRONG A20 PCU25-12 watts pp per channel, filters, full specification—
only 014.12.6. With B 8, 0 CARTRIDGE, etc., etc.
TOTAL from £ 5.
SPEAKERS— We have many— here are three
KEF CELESTE-02
SMALL ( 18 by 10," by C")--yery GOOD'
TAPE RECORDERS—
Just a few
REVO X F36
stereo ( new model) ( 117.10.0
TANDBERG 6
stereo (115.10.0
TANDBERG 7
stereo (new model) (97.13.0
STELLA ST459
(new mode!) (65. 2.0
* PLANET U I
Deck 3 heads £39.10

10 a.m. to 9 p.m.
incl. Saturday

Sill 1

I

Closed SUNDAY
and THURSDAY
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FAIRFAX

ROAD

SWISS

variable 3-speed
transcription
turntable.

LOWTHER ACOUSTA-08.I7.0
Simply magnificent'
NEW ROGERS—E22.10.0

COTTAGE

NW6

190
MAI

8855

3 speeds 33i.45 78 r.p.m.
Neon illumin ted.
Stroboscope.
Synchronous
motor.
Styled in black and
silver.
Price £ 21 . I5 II.
inc. tax.
ALSO AVAILABLE

Craftsman 2- speed turntable.

Craftsman Speaker Enclosures.

Cartridge Head.

Pickup Arms.

Please wr)tt ,( sur leaflets.

A. R. SUGDEN & CO. (
Engineers) LTD.
MARKET STREET

BRIGHOUSE

YORKSHIRE

101'11 111-14 DE.ILER

READERS' PROBLEMS--(continued)

BIRMINGHAM

the rest of your equipment should certainly be blameless in this respect
one can only assume that your speakers are the cause of the trouble.
Also, Ipresume you are using a Dust Bug? If you will let nie have
details of the speaker combination which you are using, it may be
possible for us to say whether it is likely to give you this sort of
trouble.

GRIFFIN RADIO LTD

(THE HIGH FIDELITY)

Fully Comprehensive stocks and advisory
service for Monaural and Stereophonic
High Fidelity Radio Tape and Disc equipment
94 BRISTOL STREET, BIRMINGHAM 5

Using Satellite Speakers
Dear Sir:- 1would be grateful for your advice on the placement
of speakers for a modest stereo outfit. These will be situated along
a 12 ft. wall, but owing to furniture, floor space is not available in
both corners of the room. I can situate a couple of bass reflex
cabinets of approximately 2cu. ft. capacity about 6 ft. apart; these
will house Axiom 10s.
Would it be worthwhile to fit a couple of middle-cum- top units
(e.g. Wharfedale PST4, with suitable filters) at about 4 ft. height in
the room corners? These would be connected to appropriate
channels.
Yours faithfully, P.M.P., Edinburgh.

BLACKPOOL
Telephone:

BENFEL 11[_,

MID 1359

BLACKPOOL 28758

OF
BLACKPOOL

F. BENFELL LTD., 17 CHEAPSIDE (
Off Abingdon Street)

Harker & Howarth (Music) Ltd.
of

Isee no reason why your scheme should not work, but you must use
as low acrossover frequency as possible, the rule being that the distance
between the • tweeter' and • woofer' should be not more than, say, a
quarter wavelength at the crossover frequency.
The wavelength at
1,000cls is practically one foot, 500cls two feet, and so on. On the
other hand it is possible to get quite good stereo with the crossover at
about 600c/s, using satellite tweeters, as above this frequency the
stereo effect is more marked.

BOLTON
for all your high fidelity requirements
7 THE ARCADE, BRADSHAWGATE, BOLTON
Tel.: Bolton 26247

•

An Extra Loud Thump
Dear Sir:— Ihave a query on which you may be able to give me
advice. I have a hi-fi set-up consisting of a Rogers amp, B &
turntable and two Heathkit Cotswold loudspeakers. When this
set-up has been playing records for a period of half an hour or so.
as Iturn the amp off Iget a very loud noise coming back through
the loudspeakers sounding very much like an extra loud thump;
Ihave no idea what this could be caused by. Perhaps you would be
good enough to explain this noise and tell me what Icould do to
try to cure it. So far I have changed the wires leading to the
loudspeakers and this has had no effect at all.
Yours faithfully,
Islington.

11311=1:1MCEI
Specialists
150

in

HIGHER

High

Fidelity

BRIDGE

STREET

Phone:

2309..

BOLTON

BOURNEMOUTH

NATIONAL

RADIO

SUPPLIES

66 Holdenhurst Road
Bournemouth
& components

Thank you for your letter telling us of the low frequency impulse
which you hear when switching off your amplifier. This is almost
certainly due to momentary instability, which is quite common with
amplifiers using negative feed-back, at the moment the supply is
switched off: Alternatively, it could be introduced by a spark occurring at the on-off switch, and if this is so a 330 ohm resistor and
0.01 mfd capacitor connected in series across the switch contacts
should provide a cure.

Tel. 25232

BRADFORD

(
Pr

COMBINE QUALITY HI-FI EQUIPMENT
WITH FINE FURNITURE. COMPARATIVE
DEMONSTRATIONS
OF
ALL
LEADING MAKES

CHRISTOPHER PRATT & SONS LTD., 33 NORTH PARADE
Tel. Bradford 25894
OPEN UNTIL 8 P.M. FRIDAYS

•

Speakers in Parallel
Dear Sir:- 1 was considering mounting two W.B. H.F. 817
speakers with 30 ohm voice coils in parallel in a 12 in. Decca corner
enclosure, instead of a single 12 in. speaker. Would there be
anything wrong with this? Also, Ihave heard the Decca enclosure
referred to as a horn.
Does it, in fact, horn load in any way'?
Yours faithfully, R.J.W., Chichester.

FOR ALL YOUR HI-FI REQUIREMENTS

REECE

of CAMBRIDGE

I & 2 PEAS HILL

1do not think your two 14/B units in a 12 in. Decca version would
he as good as one in the 8 in. version, except of course on the score
of handling capacity, but one unit in the original 8 in. version would
produce enough noise at home to be quite anti-social, so Ithink that
is the best advice.
The Decca enclosure is strictly a quarter wave enclosure, the
design of I-. G. A. H. Voigt. It is often referred to, though, as a
horn, as it has sonie of the characteristics of a horn, both geometrically and acoustically. A true horn, of course, is driven from its
narrow end.
This tapered shape is driven, so far as the bass is Concerned, a third of the way along.

Telephone: 54237

R.E.S. ( COVENTRY) LTD.
Phone: 28781

SPECIALISTS IN HIGH FIDELITY—and all makes of Tape Recorders and Equipment
* Consultations and Specialisation—
Our aim is to provide you with the best equipment for the price YOU Day
INTEREST FREE H.P. TERMS -" You pay less et a . E.S."

13 CITY ARCADE & 128 FAR GOSFORD STREET, COVENTRY
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1963

PROGRAMME

We are pleased to announce that for 1963 the production
of the U1 tape deck will continue unchanged. In addition
we are introducing the U1,15, this is identical to the U1 but

Made throughout in light alloy with nearly 120 perforations, this new ultra- light shell weighs only 6grammes.

operates at 3, 7-} and 15 i.p.s. Due to improved production
facilities at our new factory the delivery position is rapidly

Developed especially for cartridges having acompliance

being improved to reasonable proportion and we invite

of 20 and upwards, it offers avaluable saving in mass at the

your order for early delivery.

point of greatest effect. Available with companion balance
weight as an accessory for all Series 11 models. One
more advanced feature which makes the SM E
the best pick-up arm in the world

The Planet U1 deck is regarded by many of this country's
leading experts as Britain's finest tape deck and it is now
being used by many professional studios. This is the ideal
deck for the serious amateur who wants the best results at
a realistic cost.
Write now for illustrated brochure and independent test reports to:

PLANET

PLEASE WRITE FOR DETAILS OR ' PHONE STEYNING 2228
S.M.E.

LTD.,

STEYNING,

PROJECTS

LTD.

GOODMAN WORKS, BELVUE ROAD, NORTHOLT, MIDDX.

SUSSEX

LEADING STOCKISTS OF

EQUIPMENT

FOR

TAPE and 11111- FI
... and

NO

EXTRA FOR

CREDIT TERMS

Minimum Deposit
No Interest or Service Charges on H.P. up to 18 months
Free Service during Guarantee Period
Akai M6 j & jTr. St. ...
°Brenell Stereo STB 1
•Brenell Mk. V Model M
°Brenell Mk. V Series 2 ..
Cossor 1603 .' . .
Castor 4 Tr. 1604 2 sp. ...
Cossor 4 Tr. 1605 4 sp. ...
Elizabethan ' Popular' ...
Elizabethan LZ30
Elizabethan L. Z. 29
Ferguson 3200 .
Ferguson 3202 4 Tr. 2sp.
•Ferrograph 422 or 424 ...
•Ferrograph Series 5 ...
Fidelity Argyll Minor ...
Grundig TKI4
Grundig TKI8 " Magic Ear
Grundig TK23 4 Tr. ...
Grundig TK40 4Tr. ...
Grundig TK4I 2 Tr. ...
'Grundig TK46 4Tr.St....
Loewe Opta 403 ...
Philips 4 Tr. 3541
Philips 4 Tr. 3549
Philips 4 Tr. stereo 3535
Philips Starmaker 4 Tr.
•Reflectograph A' jTr....
Robuk
'Simon SP5
Sony Stereo 462 4 Tr.
Sony 521 Stereo ...
Stella 458 4Tr. ... •..
Stella 459 4 Tr.
Stella 456
•Tandberg Series 6
•Tandberg Series 7
•Telefunken 85 de use
•
Telefunken 95

130 gns.
[120
88 gns.
69 gns.
28 gns
39 gns.
62 gns.
22 gns.
32 gns.
36 gns.
26 gns.
33 gns.
110 gns.
85 gns.
22 gns.
35 gns.
39 gns.
45 gns.
75 gns.
75 gns.
99 gns.
45 gns.
36
62
92
27
105
36
93
75
124
39
62
28
110
93
83
59

gns.
gris.
gns.
gns.
gns.
gns.
gns.
gns.
gns.
gns.
gns.
gns.
gns.
gns.
gns.
gns.

•Telefunken 964 Tr.
69 gns.
•Telefunken 97
Tr. Stereo 95 gns.
•Telefunken 98
Tr. St.
95 Ens.
Truvox Series 8012 Tr. ...
55 gns.
Truvox Series 80/4 Tr. ...
59 gns.
Truvox 60 Series j& jTr.
39 gns.
•Vortexion WVA ... [ 93.13.0
•Vortexion WVB...
110.3.0
•Vortexion C Stereo ... 6148.10.0
•Vortexion CBL Stereo.. [ 160.0.0
Wyndsor Trident
33 gns.
BATTERY PORTABLES
93
25
24
47

gns.
gns.
Ens.
gns.

66
39
66
25
25

gns.
gns.
gnu.
gns.
gnu.

Cossor 1620 . . .
Philips Portable
Loewe Opta 414 ...
(MaineBattery 'Car)
Butoba .
Clarion Phonotrix
•Fi Cord 202
Stella
.
Stuzzi Memo-Cord
•Microphone extra

Mains Power Pack for
Philips, Stella or Cossor
Grundig Mains Power Pack

Tope to disc and copy service

MICROPHONES,
MIXERS, ETC.

66.0.0
Grampian Reflector ...
£10.15.6
Grampian Ribbon
Grampian DPi4 Dynamic
£3. 0.0
[7.17.6
Lustraphone VK/64
[8.18.6
Lustraphone LFV 59 ...
Simon 'Cadenza' Ribbon
£10.10.0
[10.2.0
Reslo Ribbon ... .
610.15.6
Reslo Cardioid Dynamic
[19.19.0
AKG Stereo D.88..
617.10.0
AKG D.19C
TSL 3 Channel Mixer ...
£2. 7.6
Grundig Mixer Stereo . .
18 gns
AKG K 50 Headphones...
£7.10.0
Also in stock microphones by
ACOS, FILM INDUSTRIES,
TELEFUNKEN, etc.
All WALGAIN PRODUCTS

e STANDS

OF ALL TYPES

• TAPES & ACCESSORIES
[ 5.0.0
8 gns.

TRUVO X DECKS WITH
PRE-AMPS
£42.0.0
PO 82—Standard Twin Tr.
[52.10.0
PD 85— Professional 4 Tr.
PD 86— Professional 4 Tr.
Stereo
Tape Decks by Brenell,
Wright & Weaire.

•

Standard, Double Play and Long Play in
all sizes by all leading makers.
DEFLU XERS BY WEARITE,
WALGAIN
Pre-recorded Topes by Columbia,
H.M.V., and all E.M.I. Labels, Saga,
Tutor-tope, etc.
Bib, Bond and Romagna splicers. Matching transformers. Plugs, sockets. etc

e
•

Prices subject to alteration as announced
by manufacturers
AT OUR HI-FI DEPT.
eSTEREO AND MONO
AMPLIFIERS
Quad, HMV. Pye, Roger..
Leak,
Aveley,
Armstrong,
Tripletone, Srott, B &
Chapman, Eagle
eTU N ERS
Quad Rogers
Pye H . M.V.
Leak
Aveley
Armstrong
Chapman B.& O. Tripletone
eLO UDSPEAKERS by
Quad
Pye
Rogers
W.B.
Kef
Wharfedale
Goodman&
Tannoy Colrad
Lowther
Leak
Mordaunt
Lockwood
eMOTORS, PICKUPS
G
d
Tannoy
EMI
Goldring
Lenco
Shure
Connoisseur Decca Stereo
Decca Deram
Pickering
Philips
Ronette
Ortofon
B& 0
Acos
SME Mk. II
Thorens
ADC
BSR
All types of D'ornond and Sapphire
siyh. stereo and mono. Mi crobio, Go r1.1rd,
Goldring and Acos Pressure
Gouges. Disc Preener. Aces Dust Bug.
111131INETS by Record Housing and G K.D.

169-173 STREATHAM HIGH ROAD, LONDON, S.W.I6
STReatham 0466/0192

Between St. Leonard's Church
and Streatham Station
Please note this , s our only address
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KIRKMAN

with John Berridge

of

Amplifiers And Music Power
MANUFACTURERS have always tried to find a more valid
method of rating the power available from an amplifier than the
common sine-wave or RMS power. Two ways presently exist, this
and peak power, and a great many American amplifiers entering
the United Kingdom are specified by aMusic Power Rating. Exactly
what is this and is it a more reliable figure than either of the other
two ?
We can examine power output by specifying a standard resistive
dummy load ( which is equivalent to the rated speaker impedances
of 4, 8or 16 ohms) and referring to the behaviour of the amplifier in
terms of signal voltage developed across that load. Here's where
the sine- wave terminology comes in.
Now if a sine-wave is applied to the amplifier most of the test
equipment used will read the RMS value of any voltages measured.
It becomes avery simple matter then to square this value, divide by
the value of load resistance and call this RMS or steady-state sinewave power. It has the advantage of being easily understood and
measured, and also that the inherent limitations apply indiscriminately to all equipment. It is a nice, safe, reliable figure but the
trouble is that it gives very little indication of what an amplifier is
capable of actually handling on peaks.
Since it is peak handling capability that actually limits the power
output, the next step is to use the peak rather than the RMS value
of the signal voltage. In sine-wave nomenclature the peak value is
1414 times the RMS value and since the voltage figure is squared
in the power calculation, then peak power is very nicely double the
RMS power for the same load.
Advertisers love this of course
since it makes the same amplifier seem twice as good, and a peak
power measurement, while just as simple to arrive at as an RMS
value, also gives a more realistic idea of the limitations of said
amplifier. Equipment which will handle a given peak value of
sine- wave voltage (and thus power) will also handle the same level
if the waveform is a square wave and at least the same level in any
transient peak ( it will not show the transient handling capabilities
of that amplifier incidentally, merely the maximum level for all types
of signal). Peak power measurement is a fairly reliable indication
of the all-signal capabilities of a given amplifier and the only one
which shows at a glance what that amplifier will deliver under all
conditions.
To digress for a second and also clarify a point, the more power
an amplifier is called upon to deliver the more distortion will it
generate. Now both intermodulation ( the more severe) and
harmonic distortion are acceptable up to a certain point (which
varies with the individual). Certain levels of distortion have been
standardised as fairly generally acceptable and power measurements
should be taken before these levels are exceeded. Some manufacturers include this distortion figure in their specifications. Others
are not as assiduous about it as they should be, and any advertising
which claims a certain power output without specifying what the
distortion is at that level should be mistrusted.

The

stereo

Broadway

demonstrations
on

CRAWLEY

TAPE — DISC — RADIO

next to Supermarket

EXETER - DEVON

•

JIM CAPPER
(in association

with)

ALFRED HEXT

18 CLINTON AVENUE
(off monks Road!

EXETER
Phones: 74670/66172

High Fidelity Sales and Service Consultants
Horne Demonstrations, Custom Built Equipment, Cabinet Alterations, Stereo Conversions, etc.

FARNHAM, SURREY
* Stockists for all good quality HiFi apparatus including the
`Tripletone' range
* Comparative Demonstrations
* Cabinet Manufacturers and Designers
Personal Service and satisfaction guaranteed

LLOYD & KEYWORTH LTD., The Record Shop
26-7 Downing Street. Farnham, Surrey
Telephone: Farnham 5534
SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS

GUILDFORD

Phone 4766

PORTER'S RADIO SUPPLIES
15 CHAPEL STREET

SELECTION

SATISFACTION —

HI-FI & COMPONENTS

SERVICE

HEATHKIT STOCKISTS

TAPE RECORDER CENTRE (HALIFAX)

Stock all the best Tape Recorders; HiFi Equipment;
Tape; L-P. Records, etc.
DEMONSTRATIONS DAILY BY EXPERT STAFF
2 years FREE SERVICE ON NEW RECORDERS over £ 5

30 King Cross Street, Halifax. 'phone 66832

HIGH WYCOMBE, BUCKS

M. W. KEEN LTD
All makes of leading HiFi Equipment
Ferrograph, Leak, Quad, Wharfedale, etc.

PAULS ROW

An Audio Signal Is Not A Sine-Wave
Many manufacturers, particularly American, have argued that
any measurement based on the use of asine-wave or any steady-state
signal must be compensated for in equipment used almost entirely
for the reproduction of music or speech, since music and speech
signals are markedly transient. An amplifier which will handle a
certain peak level of steady-state signal will usually handle anoticeably higher level if the peaks are of very short duration, as is the
case with nearly all audio material. Now the use of steady-state
sine-wave signals is, so far, the best way of making distortion and
other measurements, and measuring the instantaneous values of
short duration peaks is exceedingly expensive and suitable only for
laboratory techniques. Iwill come back to steady-state measurements later.
The difficulty with power measurements is that power does not
rise in direct proportion to the level of the incoming signal, due to
the internal resistance of a great many supply voltage and output

Telephone: 570

HITCHIN - HERTS.

HIGH FIDELITY
Phone :

TAPE RECORDERS

4537

RECORD SHOP . . . . 31 Hermitage Road

HUDDERSFIELD
Visit our Hi Fi studio
Listen and compare in comfort the latest Equipment

RADIO CRAFT (
Huddersfield) LTD.

(continued on page 69)
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38 King Street

Tel 49

THE ASSOCIATION OF
PROFESSIONAL RECORDING STUDIOS LTD.

High Fidelity
Co it i's(lo ge

THIS IS THE SIGN OF A

Yes, with a good technical service, too!
SOUNDWORK supply and fit

REGISTERED AND BONA FIDE

all types of first class equipment

RECORDING STUDIO

Call to

sce us at

COULSDON SOUTH STATION
SURREY

Write for information to the

General Secretary, 34a Arterberry Rd., S.W.20

OUND
S

SPECIAL

UPER

APPOINTED

DEALER

We specialise in:

(made by C.B.S.)
NEW, BOXED AND GUARANTEED
5 ins
600 ft
13 900 ft
176
5 ins
5 ins
1,200 ft
30 5¡ ins
900 ft
16 1,200 ft
19 6
5 ins
5) ins
1,800 ft
35 7 Ins
1,200 ft
217 Ins
1,800 ft
28 7 Ins
2,400 ft
45 With leader and Stop Foil
SUITABLE FOR 4 OR
TRACK RECORDERS

current Ferrograph machines at a
time to suit yourself.
* Efficient after sales service by
highly experienced technicians.
* Repairs, overhauls & modifications to all Hi Fi
equipment with collection and delivery to your door.

Southern

Audio

CASH WITH ALL ORDERS •

Services

x.nrtmce. z>3000n
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9/3
9/3
17/8/3
9/4
27/6
6/6

VORTEXION

PROTECTS YOUR
whether your
inexpensi re.

CONTROL

sTYLUS AND RECORDS . . .
equipment • s costly or

SUITABLE FOR ALL MAKES OF
TAPE RECORDERS AND AMPLIFIERS
ALL POST FREE •

ALL CALLERS WELCOMED

QUAD

WHARFEDALE

Tel: ADVance 1936

LEAK • FERROGRAPH

TANDBERG

FABULOUS

TAPE RECORDERS

HOME MUSIC SYSTEMS

26 CHAPEL ASH - WOLVERHAMPTON
PHONE:—
BRENELL •

WOLVERHAMPTON 26581 (
3 lines)

GARRARD •

CONNOISSEUR •

LENCO •

Auriol is the only control which will
position your stylus precisely.
It readily
gives location accuracy within one microgroove, at any pre-selected part of a
record including the first groove.
The unique pneumatic lowering at variable preset controlled speed, provides

WITH DRIVE UNIT

cushioned contact; this, with controlled
lifting at any position, completely eliminates possibility of damage to records and
stylus.

Ideal for stereo or monaural hi-fi amplifiers, radiograms and tape recorders. New concept in design.
Light finish with black and gold trim. Size 26- x
9" x 9.
Maximum efficiency with minimum
space. Drive unit—foam surround—aluminium
high frequency dome. Either 15 or 3ohms.

Patented and proved in use throughout
the world— it is suitable for use with any
make of pickup arm.
Standard Model— for single record playing
£.11.6 inc. tax.
Mk.

RETAIL

II Model—for auto-changers
E4.4.0 inc. tax.

A.

Selected by The Council of Industrial Design.
Order NOW or send for details
AURIOL ( GUILDFORD) LTD., Trading Estate, Farnham, Surrey.
Tel. 3366
111M
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ALL QUALITY EQUIPMENT FOR

co •
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WE ARE THE LEADING DEALER IN
THE MIDLANDS OF THE

AND

21 Little Newport Street, London, Ns%.C.2 (adjoining Lisle St. )

PICKUP

CONDENSER MICROPHONES

WARNERS AUDIO

Postage has been included in the above prices

K

NEW GRUNDIG GCM3

Dept. H.F., 25 39 ROMAN ROAD. LONDON, E.2

Hi Fi for Beginners by Borwick . . • •
More about Loudspeakers, new edition by Briggs .
How to get the best out of your Tape Recorder
by Guy
Electronic Music and Music Concrete by Judd .
The Microphone Guide by Borwick .
Mullard Circuits for Audio Amplifiers. .
Magnetic Sound Recording by Snell . . . .
Transistor Audio Amplifier Manual by Sinclair .

11 0

3 GNS.

K. 8g K. ELECTRONICS LTD.

NEW BOOKS on 1111-11

S À1 I.

BY RETURN •

PRICE
ONLY

4

94 AVONDALE RD., S. CROYDON
Telephone: MUNicipal 3631

AURIOL

/

/2 OFFER

AMERICAN HiFi RECORDING TAPES

* Home Demonstration of all

N I

SïOtllUJORIl

or Phone UPLands 7667

WELCOME

R. SUGDEN & CO. (ENGINEERS) LTD., MARKET STREET
BRIGHOUSE, YORKS.

ARMSTRONG

•
G
U
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FRANKLY SPEAKING—(continued)
stage components. The greater the signal level, the more current
is drawn from the power supply in filament, bias and high tension
sections. The internal resistance of each component in these
sections causes an increased voltage drop across them and a loss of
power as aresult. The whole phenomenon is labelled " regulation"
and the lower these internal resistances the better the regulation.
However, no regulation is perfect and variation in signal level produces an undesirable inverse variation in " significant supply voltages ". These variations will not follow the signal exactly for a
number of reasons and a steady-state signal of a certain level may
produce quite a reduction in various voltages, and therefore in
output power, yet the same level achieved by the short duration
peaks of an audio signal may produce no reduction whatever simply
because they are over before the supply voltages can follow suit. To
put it another way, audio signals can produce a much higher power
output than stead-state signals because the latter are inhibited by the
imperfect regulation of the power supply. This can be proved in
laboratory tests, so the new " Music Power Rating" came into
existence.
This is simply the power output available ( at stated distortion
figures) when the supply voltages are maintained at the same level
as they were when the amplifier was operating under no-signal conditions, the equivalent of perfect regulation in the supply voltage
circuitry. By holding these voltages at a constant level, a steadystate signal can be used to measure the power available under audiosignal conditions.
Quite obviously, the music power rating can be considered a
reliable indicator of an amplifiers potential performance, and when
used in conjunction with other tests to determine the characteristics
of a single piece of equipment or prototype design. Iwould agree
that a great deal can be learned by using such measurement techniques.
Ido have reservations, however, about the use of the music power
rating when applied to a whole run of equipment produced for
general sale. In the first place, the figure will hardly ever be
achieved in actual use since all amplifiers are built with their own
power supply and the very defects which gave rise to this measurement technique are all too present in the equipment itself. This
means that in practice the MPR is an idealised and optimistic
figure and if used in advertising oversells the equipment ( since it
will be higher again than the peak power value).
A further reason lies in the fact we all tend to overlook, namely
that statistics fall into one of two categories, research data and
specifications ( my own arbitrary divisions incidentally). Research
data covers all those figures which are an actual measure of each
single piece of equipment. They are performed in alaboratory under
the most stringent possible conditions without time or other considerations for the purpose of obtaining the most accurate data
available. They may be used by the manufacturer to help in planning production of more of the same equipment, they often appear
in product reviews as an indication of how a randomly-selected item
turned out.
To the buyer however, specifications are important. These are
the figures which every single piece of equipment covered by them
is supposed to, and usually does, achieve. If you were to take ten
identical amplifiers off any manufacturer's production line at random
and measured them, Iwould be willing to bet that you would get ten
different sets of figures, all of which will ( or should) be equal to or
better than, the specifications. Specifications are a buyer's guarantee
that certain accepted standards have been achieved by all pieces of
equipment which they cover. Both RMS and peak power ratings
are apessimistic measure of an amplifier's capability. If the measured
peak power figure equals or exceeds the laid-down spec. for that
type of amplifier, then the amplifier itself is surely better than the
specification says it should be.
But the music power rating is an optimistic figure and just how
optimistic is hard to work out except as research data.
Under the
circumstances, it is a dangerously starry-eyed procedure to advertise
that an amplifier has a 55-watt music power rating when in actual
use it may conceivably start to exceed the quoted distortion figure,
if any, at no more than 40 watts. To me the music power rating
belongs in the laboratory not on the production line or in the
advertising.
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KEIGHLEY

J. S. RAMSBOTTOM & CO. LTD.
WE HAVE THE LARGEST STOCK OF HI-FI
EQUIPMENT IN THE NORTH OF ENGLAND
Demonstration arranged in your own home
All the leading makes
COOK LANE. KEIGHLEY, YORKSHIRE. TEL.: 5444

KIDDERMINSTER

MILL STREET

F. W. LONG
Complete Equipments Assembled To Specification
Leak, Quad, Sound Sales, Lowther, Wharfedale. Goodman.. etc.
Ferrograph. Simon, Reflectograph, Fi Cord, etc.

Telephone 2.519

RADIO MOUSE. THE CRESCENT, LEATHERHEAD, SURREY PHONE 2214

Maurice Richards Ltd.
THE MID-SURREY " HI-Fl" AND " STEREO" SPECIALISTS
Comparator Demonstrations at any lime by Appointment
using
Quad . Leak . Pye . Armstrong . T.S.L. . Tandberg
Tannoy . Dynatron . Lorenz . Wharfedale . H.M.V.
and othir makes of equipment

LEEDS

THE HI-FI EXPERTS

VALLANCES

HEADROW HOUSE
LEEDS I. TEL: 33213

AGENTS FOR ALL LEADING MAKERS
SPECIALLY TRAINED TECHNICAL STAFF
CABINETS DESIGNED AND MADE TO ORDER

LEICESTER

III -FI

RECORD

BAR

*

HI- Fl EQUIPMENT — QUAD, LEAK, PYE, ROGERS, H.M.V.
ARMSTRONG, GOODMAN. WHARFEDALE, DULCI.
TAPE RECORDERS — TAPE — PICK-UPS — STYLI — RECORDS
ALL LABELS

9-13 APPLEGATE STREET - LEICESTER.

TEL.: 58684

LEICESTER
ALL YOUR HI FM REOUIIREMEN^FS
Speakers by:
Tape:
Record Department:

H.M.V.
QUAD
LEAK
ROGERS
TANNOY
MORDAUNT
LOWTHER
W.B.
WHARFEDALE
GOODMANS.
FERROGRAPH
REFLECTOGRAPH
GRUNDIG
SIMON
BRENELL.
ALL LABELS-PARASTAT SERVICE.

LEICESTER CO-OPERATIVE SOCIETY LIMITED, High St., Leicester.

Tel: 20431

THE SERIOUS ENTHUSIAST usually comes to us after finding technical
service difficult to obtain elsewhere.
WISE PURCHASERS come here first, and are assured of first class technical
service at all times.
WE SUPPLY ALL good Hi -Fi equipment and tape recorders.
Part Exchange and H.P. Welcome

1.1kNIIIDA

IIECORD

Dep, HFN. 95 Llverpool Rd.. Liverpool 23

Tel.: GREat Cro,by 4012

LUTON

COVENTRY

RADIO

We welcome you to what is probably the finest demonstration room in the country with the best in amplifiers.
tuners, speakers. players and tape recorders.
Buses from Luton station stop at our door

189191 Dunstable Road. Luton

Ask for Coventry Radio. Bury Park

Telephone: LUTON 7388/9

Say good-bye to " Rumble"
by using the

THORENS
"TD 135
MOTOR

A NEW BOOK

MORE ABOUT LOUDSPEAKERS'
by G.
Price on?.

UNIT

Or type" TD 135/01" fitted with
Ortolan " SPU ,T"
cartridge
£54.6.0 (including purchase tax).

(including purchase tax)

Vibration
transmitted
from
motor to turntable can cause
trouble, this new THORENS
unit uses belt-drive to successfully isolate the turntable and so
ensure a " clean " background.
Has four speeds and is equipped
with an arm of top- grade design
with adjustable pressure, lift
lower control, shell takes standard cartridges.
Mains 100
150, 200 250 volts adjustable for
50 or 60 c s. This THORENS
unit has our unqualified recommendation.
From stock at

Cartridge

Moving

Coil

Type SPUR.
or SPU/GT

The " SPU " sets an extremely high
standard of clarity and stereo" sense".
Hear it at WEBB'S in a good arm
such as the" SME " or in the Thorens
"TD 135" unit, comparative demonstration amply confirms our high
opinion of this excellent cartridge.
Output suits most modern amplifiers.
no external transformers needed. From
stock at WEBB'S.
ORTOFON " SPU/GT" comprising
cartridge in SME'Ortofon shell £23A.2
(including purchase tax).
Or" SPU ,T" cartridge £22.12.6 ( including purchase tax).

816 .

free)

pages
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iilutration

Published March 1963

the 5th edition of Loudspeakers was
published in 1958 there have been many
new developments, particularly in relation
to cones, diaphragms, magnets, crossover
networks, enclosures and absorbents.
This book deals with these trends in nontechnical terms.
CONTENTS
Chapter I The General Situation
2 Magnets
3 Response and Impedance
Curves
4 Transient Response
5 Distortion

10 Stereo

6 Load Matching

11 Cabinets

7 Adding a Speaker
8 Crossover Networks
9 Listening Tests

12 Mesh
13 Various Models
Sold by bookshops and radio
dealers, or in case of difficulty
may be ordered direct from the
publishers.

WEBB'S
RADIO
14

I..3b

Since

THORENS " TD 135"
price £ 35.8.4

ORTOFON

A. BRIGGS

Wharfedale
Wireless Works Limited,
Idle, Bradford, Yorkshire
Telephone: Idle 1235,16

Soho St., Oxford St.
London, W.1

Grams: 'Wharfder Idle Bradford

Tel: GERrard 2089

PROVED

THE FINEST METHOD FOR CLEANING RECORDS
ALREADY OVER 200.000 ENTHUSIASTIC USERS

and Dust
removed
completely
from Your Records
as they are
played
All

Static

,„oseo

G
,„oee".

se'

Instantly Fitted.
Suitable
MIXER AT A REASONABLE PRICE
Four high impedance inputs, e.g. four mics
or two mics, one gram and one radio. Output gain approximately 6dB. Inputs, standard
jack sockets. Battery PP3.

Quality

Improved.

Noise and
PRICE

REDUCED

Wear

Surface

Reduced.

I7/6 (
Plus 2/11 purchase tax)

From Your Dealer, or

Price complete with PP3 circuit diagram, instructions etc

CECIL

f3 — 19 — 6

E.

WATTS

LTD.

Consultant and Engineer

TRADE SUPPLIED

(Sound Recording and Reproduction)

Details of this, and other offers, available on request.

400 Edgware Road, Paddington

for all

Types of Record.

AT LAST A 4-CHANNEL TRANSISTORISED MICROPHONE

Darby House, Sunbury- on-Thames, Middlesex
PAD 5521
70

YOUR

CLASSIFIED ADVERTISEMENTS

MACCLESFIELD, CHESHIRE
All leading makes of High Fidelity and Tape Recording
equipment supplied
Quad, Leak, Reflectograph, Armstrong, Garrard, Etc.
Comparator Demonstrations

Advertisements for this section must be pre- paid and accompanied
by a postal order, money order, or cheque.
The rate is 6d. per word with a minimum charge of 7/6d
Box
numbers may be used for an extra charge of 1/6d. The trade rate is
9d. per word, plus 2s. for a box number, conditions on application.
Send replies to box numbers c/o " Hi Fi News", 99 NIortimer Street,
London, W.I.
All advertisements for the July issue must arrive not later than
June 4th.

HI-FI

N1ACC 2900

GREVILLES of

TRADE SERVICES

7 HIGH STREET,

Transformer Equipment Limited

TELEPHONE 25630

MAIDENHEAD

We handle ALL the leading makes of Audio equipment. Excellent showrooms;
helpful knowledgeable staff. Disc-cutting and Mobile Recording Unit.

Audio Specialist and Consultant. Repairs and modifications. D. Phillips (consultant to Expert Gramophones Ltd.), St. Anthony, Murley Crescent, Bishopsteignton,
Devon. Tel.: 326.
Full building instructions for the remarkable " Trieolumn " loudspeaker, are available
in reprint form, price 2/6 posted, from HiFi News, 99 Mortimer St., London, W. I.

HIGH

£10,000 worth of HiFi equipment and Tape Recorder accessories. Due to purchase
of wholesalers entire stock we can offer hundreds of bargains in pickups, cartridges.
styli, motors, etc., at greatly reduced prices. Send 3d. stamp for comprehensive lists.
Lee Electronics Ltd., 400 Edgware Road, London, W.2.

FIDELITY ( MAIDSTONE)

LTD.

* STOCKISTS AND AGENTS FOR ALL THE BEST EQUIPMENT
* SPECIAL STEREO DEMONSTRATION ROOM
* MAIL ORDER, AND EXPORT SPECIALISTS, FULL CREDIT FACILITIES

Recorder need Repairing? Then let City and Essex Tape Recorder Centre do it
for you expertly and economically. (See page 50.)
Consulting Electronic Engineers. Nothing too small-nothing too big.
Davies, 30 Etelgrave Court, Bexhill.

HOUSE

123, CHESTERGATE

Pre- Recorded Tapes. Unique complete catalogue, listing all makes, mono, stereo,
74 and 34 i.p.s., including World Record Club tapes. Call for free copy or send Is.
mailing fee. Dept. T.R.4, Teletape Ltd., 33 Edgware Road. W.2. PAD 1942.
" Somerset " 10 and 30 watt output transformer.
Railway Place, London, S.W.19.

DEALER

* ALL ENQUIRIES RECEIVE PERSONAL ATTENTION OF PROPRIETORS

D. S. G.

57 KING STREET, MAIDSTONE, KENT

Tel : Maidstone 56064

Ferrograph SA/N, 422 and 424, Revox, E36, etc., always in stock-City and Essex
Tape Recorder Centres. (See page 50.)
Buy your records with confidence by taking advantage of our three day approval
service. Cash with order. Full refund on returns. Overseas orders, records and
equipment, tax free. S. A. Renton. 25 High Street, Leamington Spa, Warwickshire.

MANCHESTER

THE
ALL

Sound Bookshelf. Books on audio, hi-fi, records, tape, music ... S.a.e. for cata logue. World Audio Publicity, 34g, Great Windmill Street, London, W. I.

8 DEANSGATE
(Nr. Grosvenor Hotel)

FOR SALE
HiFi Accessories by post. Watt's Dust Bug, 20/5; Watt's Disc Preener, 7/101;
New Decca Stylus cleaner. 21/-; Decca Microlift, 28/5; Auriol pick-up lift, 60/5;
Garrard stylus pressure gauge. 18/5; Stylovue ( Stylus tip shadowgraph). 21/3; Diamond styli (all types), from 20/11; Electrolube (for cleaning and preserving plug and
switch contacts), 12/6; Solon instrument soldering irons, 24/-; Books: Mullard
"Circuits for Audio Amplifiers ", 8/6; " HiFi Beginners ", 7/6; Brigg's " More
about Loudspeakers ", 9/6; " Cabinet Handbook ", 7/6; " Sound Reproduction ",
17/6. Long Play Tape: r900', 21/-; 54" 1200'. 35/.; r 1800'. 50/-; 84" 2400', 72/6.
Valves for tuners and amplifiers. Kirkman, 40, The Broadway, Crawley, Sussex.
Rogers R.D. Junior Monaural Control Unit.
March (Combs) 2162.

Good working order, £5.

LANCS

47

Free delivery

LOWER

HILLGATE

STO 4872

THE MANCHESTER AGENTS FOR:
Renos : Ferrograph : Brenell-Tandberg and Truvox Tape Recorders
Kerr-McCosh : Chapman : Quad : Leak and Rogers Amplifiers
Mordaunt : Loather : K.E.F. : Wharfedale and Goodmans Speakers

are- RARE RECORDS LTD.
5-7 Barton Square (off St.

Ann's Sq.), Manchester 2

Tel.: DEA 3265.
Early closing Monday at 1.30 p.m.
Open 9.30 a.m. to 6.0 p.m. weekdays.
9.0 a.m. to 5.30 p.m. Sate.

TAPE
RECORDERS
and HI-FI

Acousta/Lowther PM6, £25. Rogers HG88 Mk 11 teak case, £30. Fully tran ;istorised high-fidelity 10 watt 15 ohm, amplifiers with power unit, £ 12; pre-amps and
stereo available. S.A.E. Box No. (Bucks) 237.
A saving of £ 15.

MANCHESTER

* ALL LEADING MAKES ON DEMONSTRATION
* KITS BY JASON. TSL, HEATHKIT ETC.
* CHASSIS BY DULCI, ARMSTRONG ETC.
* CABINETS AND COMPONENTS
* TAPE RECORDERS ANO ACCESSORIES
* LATE NIGHTS TUESDAY AND FRIDAY

Lowther PM4 Loudspeaker unit. Flux 2400. 20-24000 C.P.S. 181 lb., £30 ( List £48).
Voigt H.C. Horn weight 48 lb., £6. Pye HF 25A Pre-amplifier in attractive case, £8.
22, Church Crescent, Finchley, N.3. Finchley 0418.

New, makers guarantee, £75.

LTD.

FAIRBOTHAM & CO. LTD.

Tel. No.

Stock Taking Bargains. Grundig T.K.60 Stereo Recorder and 1Mic., £55: Eddystone Model 840A Communications Receiver. £22 10s.; Pye HF.I2/SMT HiFi
Speaker Enclosure, £ 17 10s.; Radiogram Cabinets with built-in Reflex Speaker
Enclosures ideal for Hi Pi Equipment, £3 10s.; Mordaunt Arundel Speaker Dem
Model, £28 10s.; Sheraton style Corner Speaker Enclosures with 8" Wharfedale
Units, £22 10s.; Sound Sales 10" Loudspeaker Enclosures in Walnut, £7 10s.; Dem
Model Simon Minstrel 4-track Tape Recorder, £30; Reps R.40 Tape Recorder with
Mic.. £30; Dem. Quad Electrostatic Speaker, £37 10s.; Queen Anne Style Walnut
Equipment cabinets, £ 16; Ferrograph 808 Stereo Tape Recorder, little used. £75;
12' Baker Selhurst in enclosure. £7 10s.; New Roger's Cadet Mk. Il Mono Power
Amplifier, £8 8s.; Rogers HG.88 Mk. IDem Model, £26 10s.; Rogers Cadet Mk. 11
Amplifier, Junior Control Unit, Dem Model. £ 17 complete; New Dynatron P.I.
Power Pack, £4 10s.; New R.C.A. Power Pack, £315s.: W.I. Mk. IArm and Ortophon
C Head less transformer, £4 10s.; Ortophon C Head and Arm less Transformer,
£5 5s.; TK.30 Tape Recorder and Mic., as new, £37 10s. Lloyd and Keyworth Ltd.,
26/27 Downing Street, Farnham, Surrey. Tel. Farnham 5534.

Ferrograph SAN.
Fulham 4941.

HI FIDELITY

STOCKPORT

HiFi News, Vols. 1 and 2 bound, 36/- each. Vols. 3, 4, 5, 6 unbound. 30/- per vol.
All indexed. Collect or pay carriage. George, 205 Avon Road, Chelmsford.
Leak Sandwich Speakers. Excellent pair for stereo, almost new, £65.
100 miles (Leicester). Box No. 236.

SOUND SPECIALISTS
MAKES
STOCKED

Please ring

Disc cutting equipment, complete and in perfect condition-disc cutting latho. stylus
heater, suction swarf collector, amplifier, 2Ferrograph recorders, mixer, microphones,
leads, etc., and recording bench for sale. Addinsell, 13, Pond Road, Blackheath,
S.E.3.
EMI TEMA professional tape recorder 15/74 in/sec overhauled and modified by
EMI for dual track operation. Two sets full track tape heads included. £90 o.n.o.
Revox C36 (Mono) recently serviced by Concessionaires, £80 o.n.o. Two STC type
4021 microphones, £ 12 each. All subject unsold. White, 56 Manor Wood Road,
Purley, Surrey. UPLands 4093.

The Largest Electrical Store in the North

(
fierraniRadid,
158, NEW BRIDGE STREET,
NEWCASTLE UPON TYNE 1
Telephone: 29866

Get acquainted wit-h:Phone 54833
THE PHOTO CENTRE
28-30 Pelham Street, Nottingham

For sale in first class condition, V.H.F. Radio Tuner R.C.A. New Orthophonic High
Fidelity. Owner going abroad. Telephone Stanford-le-Hope 4612.

acknowledged to be the best Hi Fi Service in this area.
A large demonstration theatre with the finest equipment always
in circuit, is provided for your delight. It is our pleasure to advise
you properly.

Sterns Mallard 10 + 10 stereo amplifier 10W/Channel, £ 16; Philips transcription
deck with mono and stereo heads, Di (with cabinet if sold together). N. J. Payne, 331
Tring Road, Aylesbury, Bucks. Phone 40.12.
(continued on page 72)
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YOUR III-Fl DEALER
HIGH

FIDELITY

IN

CLASSIFIED ADVERTISMENTS - continued
FOR SALE

OXFORD

Expert- SHE Diamond Stylus LP. pickup Heads. £4 each. Lowther transmorised
Pre-amplifier for above £2 10s. " Hi-Fi News " complete Vol. 2 to curl ent issue.
Offers? Box No. ( Leics) 238.

HORNS

Information •

Demonstration •

WESTWOOD'S
46 GEORGE STREET
PHONE: 47783

Offers invited for a New Eddystone 820 V.H.F. ( FM) receiving unit.
Way, Buckhurst Hill (0392) Essex.

OXFORD

SOUTH
PARADE
Telephone: Oxford 55360

SI X

Installation

The Wilson Stereo Library Ltd. offer to stereo enthusiasts the following kuaranteed
items. Deccaffrs pickup heads £7 10s. each. S.M.E. arms 3009 and 3012 feries 1£14
and £ 15. 463 Streatham High Road, London, S.W.16.
- Must be sold. Mantic SPA 21 (cost £48). TPA 10 arm fitted GMC cartridge.
Connoisseur CSI arm with stereo head. Tape deck fitted with Miniflux cads. No
reasonable offers refused for these items. Will sell separately. Box. No. ( L don) 228.

of
OXFORD

PETERBOROUGH, NORTHANTS

Blank Vinyl Discs to correct side pressure and help pick-up alignment 1 Full
instructions for use. Price 8s. 9d. p. & p. Is. The Wilson Stereo Library Ltd.,
463 Streatham High Road, London, S.W.16.
Index to Volumes 2, 3, 4, 5, 6, Hi-Fl News, 2s. each volume, plus 6d. posta e, from 99
Mortimer Street, London, W.I.
- Special offer, one only, new copy of Volume 4, HiFi News, fully bound, cover
slightly marked so only 40s. HiFi News, 99 Mortimer Street, London, W I.

Tel: 5643/5644

Cinesmith Depolariser demagnetizes your record/playback heads in itu.
Use
occasionally for better results without hiss and with background silent a the grave
no matter how often played. From your dealer or Cinesmith Products, Regent
Street, Barnsley, 45s. Od. Write for leaflet.
Pye A/M F/M Tuner. chassis only, £ 16. Microphones. Reslo Dyn mic, Tris
Ribbon, both low impedance, £5 each. Thomson, 112, Alcester Road oulh, Birmingham. 14. HIGhbury 1314.

CAMPKINS RECORD SHOP
RECORD TAPE AND HI-FI EQUIPMENT SPECIALISTS

15 LONG CAUSEWAY

NEW
ADDRESS

(IN CITY CENTRE)

4, Walnut

Tannoy Mk. 2Stereo Cartridge ( List £ 11 4s. 7d.). accept £ 510s.: 2RA 1 " speakers
(Type 1260). £ 2 5s. each ( List £6). Jason Argonaut Tuner, £ 10, work ng. J. T.
Mucho. 20, Caerlaverock Avenue. Prestwick, Scotland.

LARGE
STOCKS

Heathkit Stereo Preamplifier. £ 17; 2 GEC 12 watt Power amplifiers4 £9 each.
Demonstration. Simon Broad, 45 Hamilton Road, W.5. EAL 7916.
Audiom 60, LS. -Axiette, £4. Armstrong Tape Preamp PABOI, £8. F 61 Tuner,
£15. Power pack, £ 2 o.n.o. Wanted Leak TL12 .
14, Bawtry Road, N.20.
Revox 2track Stereo, £87-under guarantee. Shure M7D, £ 5. B 8e 0 treodyne.
£4 10s. Pamphonic 1002 amp plus preamp 25 W. £ 20 . Pamphonic 1 4 10 W
ampipreamp, £ 11. Pamphonic Senior Victor WS, £ 19. Owner going abroad.
Box No. ( London) 240.

HiFi in PLYMOUTH

ALBERT

E.

F01111

84 CORNWALL STREET.

LTD.

Stereo Recorder Reflectograph Model 570.
2116 after 6 p.m.

Tel: 63319

HAMILTON

Connoisseur disc recorder, mounted in bench, good working order, 4120. All
amplifiers and accessories available at bargain prices. R. Swettenham, 18 Maple
House, Maple Road, Surbiton, or phone HUN 3975.
Brenell Mk V tape recorder. 18 months old, £41. Jason switched FM tuner, £7.
Decca ff.ss mono head, £ 5. Brook, 6A Philbeach Gardens, S.W.5.

ELECTRONICS

Reasonable offers invited mint copies " HiFi News ", October 1958 to pate.
offers acknowledged. 8 St. John's Street. Winchester, Hants.

35 LONDON ROAD

Audio Services-This month's bargains. A further selection of speaker taken in
part exchange against the Dyna-Static.
Decca Corner HorniPM6,
25 each;
Lowther Acousta Twin, as new, £55; Rogers 1284, £20; Quad E.S.L.„ £424 Wharfedale W3, £ 32; Goodman Sherwood, £25; KEF Celeste, £ 18; Wharfedale lim-Line,
£18. You must hear the Dyna-Static to believe. Read Ralph West's rev kw in the
November 1962 " HiFi News" and Clement Brown's review in the May 1963
" Records & Recording ". Your speaker taken in part exchange. HIP. terms
available. Jason 32.10 Mk II, £24; Avantic SPA 21, £ 34; Armstrong tereo 12
Mk 11, £32; Leak TL12 Plus and Varislope Ill, £27; Armstrong Mk Ill A10 and
Pre-amp, £25; many others, please enquire.
Callers welcomed.
Audid Services
(Hi- ED Ltd. 82 East Barnet Road. New Barnet, Herts. Tel. BAR 6605.

SALISBURY
J. F. SUTTON

18 OUEEN STREET

RECORDS - RECORDERS - HI-FI

12
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SOUTHAMPTON

A Unique buy! Recording tape top brand, 51 in. 1200 ft., I
9s. 6d.; 7in. 2440 ft D.P.,
28s. 6d. P. & P. Is. 6d. per spool. Bargains in all sizes. S.a.e. for lilt. E. C.
Kingsley & Co., 132 Tottenham Court Road, London, W. I. EUSton 6500.
Akai MI7 stereo recorder all accessories, never used, £ 130 or near off r.
6479.

FOR ALL YOUR HI-FI REQUIREMENTS

UNIVERSITY

CAMERAS

SOUTHAMPTON
BARGATE

STREET

Cotswold Speakers, Transcription Unit, pickup. Stereo Control Unit •
or Integrated. Must be perfect. Box No. ( Northumb) 239.

Telephone: 28547

STOKE-ON-TRENT, STAFFS.
HEAD

TAPE-TO- DISC SERVICE

ROAD, HANLEY, STOKE-ON-TRENT

TELEPHONE:

d amps,

Must be excellent. State price required.

Tape to disc, 50 min. LPs. Studio and mobile.
Avenue, Hendon, N.W.4. SUNnyhill 0306.

HIGH FIDELITY SOUND EQUIPMENT
BIRCHES

J. Francis, 123 Alexan ra Road,

Good cash prices for tape recorders-Maryland 5879. (See page 50.)

Wharfedale SFB/3 required. Walnut finish.
Gray, 34 Sussex Place, Slough.

116

TUL

WANTED
HiFi Equipment and recorders required for cash.
Hornsey, N.8. BOW 1662.

of
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All

Brand New in manufacturers' sealed cartons at considerably reduced pr ces. High
Fidelity ( Tangential tracking) pickup arms. Bi Super 90 Mk 11 pickup arms, were
£15 5s. 2d. Our price, £6 2s. 6d. Bi Tan 11 pickup arms, were £4 3s. Od. Our
price, £ 2 Ss. 8d. Cartridges for above arms, were £2 Os. Od. Our price, I
5s. 6d.
(State LP or 78). Plug in shells to accommodate all types of HiFi cartridge, to the
above arms, were £ 1 2s. 6d. Our price, 12s. 6d. Counterweights, 6s. Od. each.
Postal orders, plus 3s. 6d. postage and packing to:- R. W. Cameron, Sound engineers,
792 Maryhill Road, Glasgow NW., Scotland.

SOITTIIAMPTON

TEL. 2a622

HIT

Decca ffss Arm, only £5.
Microlift. £ 1.
Long playing records, mono 4nd stereo.
Details from Graham Bonner, 77 Somerville Road, Leicester.

The Specialists

HIGH FIDELITY
TAPE RECORDERS

Condition as new, £70 o. . o.

S-0-T

John Hassell Recordings. Tape to Disc.
services. 21 Nassau Road, London, S.W.13.

25194

Warren Recordings, 59 liendale

50 minute LPs.
Riverside 7150.

Studio an

mobile

Tape to Disc. Recordings. Finest professional quality, 10 in. LP, 35s.
mina.);
12 in. LP, 40s. (45 mins.), 7 in. EP, 17s. 6d. 48-hour Postal Service. .a.e. for
leaflet to: Deroy Sound Service, 52 Hest Bank Lane, Hest Bank. Lancaster.

Stereo and Mono by all leading manufacturers
Demonstration by appointment.
H.P. terms.

(continued on page 74)
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YOU CAN'T BEAT GOODWINS
HI-FI

MAIL ORDER SERVICE!

A selection from our extensive stock available for immediate delivery.
PICK-UPS

Garrard SPG3 Stylus press gauge
17 9 $2.95
Auriol Pick-up Control ... ...
3 11
6 $8.65
Acos Hi- Light Stereo pick-up ...
16 13 0 $40.35
A.D.C. IStereo Cartridge ... 23 15 10
A.D.C. 3 Stereo Cartridge ...
13 18 6
Bang & Olufsen ST/L Stereo P.U.
14 14 0 535.40
Connoisseur Stereo Cartridge ...
5 4 3 $ 12.65
Connoisseur Mk. III arm& stereo hd.I0 4 4 $27.40
Decca Ifs, Stereo pick-up ...
18 18 0 $45.75
Decca Deram cartridge ... ...
3 13 6 $8.95
Decca Deram Transcription cart.
4 14 6 $ 11.45
Decca Deram pick-up complete ...
9 19 6 $24.20
Decca Professional Stereo P.U. ... 33 12 0 $81.40
Decca L.P. or 78 head
9 19 6 $24.20
Decca Microlift
1 10 0 $3.65
E.M.I. EPU/I00 Stereo P.U.
19 4 10 $46.25
E.M.I. Mono L.P. head ... ...
8 5 0 $ 19.80
G
d TPA- I2 pick-up arm shell
4 0 10 $ 10.00
G
d GCB mono tio cartridge
17 9
G
d EV26A Stereo/Mono cart.
I 12 10 $3.96
Goldring CM6OD mono cart.
2 8 3 $6.00
Goldring CS8OD sterec cart.
2 17 II $7.25
Goldring G60 P.U. arm only
3 9 9 $8.45
Goldring L70 P.U. arm ...
7 6 6 $ 17.70
Goldring 580 t/o cartridge...
4 17 8 $ 11.80
Goldring 600 do cartridge...
9 IS 4 $ 23.60
Leak L.P. Pick-up complete ...
II 14 10 $28.80
Ortofon SPU-G/T in S.M.E. shell
23 4 2 $ 56.20
Ortofon Arm SKG 212 .. ..
6 7 8 $ 13.35
Philips AG3016 Mono p.u. head ...
19 0 $2.25
Pickering 380A Stereo cart. ...
14 12 11
Ronette TX88 tío cartridge ...
2 0 8 $4.90
Ronette Stereo Binofluid cart. ...
2 18 0 $7.00
S.M.E. Arm Model 3009 Series 11
22 15 0 $ 54.80
S.M.E. Arm Model 3012 Series II
24 10 0 $59.00
Tannoy Variluctance tío mono cart. II 4 3 $26.70
Tannoy Van-Twin Mark II Stereo
11 14 4 $27.96
Watts " Dust Bug" ...
1 0 S
52.45
Watts Manual Parastat
2 12 6 $6.50
Watts " Preener"
7 10; $ 1.25
ALL TYPES DIAMOND AND SAPPHIRE STYLI

MOTORS
Connoisseur " Craftsman" 2-speed
Connoisseur " Craftsman" 3-speed
Garrard Lab A Auto'unit,GC8
G
d Lab ,A,Auto GC8 on base
G
d Lab/A/Auto unit/EV26A
Garrard Lab/A/Auto unit on base
G
d 301 ( Standard) ...
Garrard 301 with Strobe
G
d 4HF,GC8 ( H) or ( L)
Garrard 4HF ,GC8 on base
G
d SRPIO GC8
G
d 4HF EV26A Stereo/Mono
G
d 4HF/EV26A on base ...
Lenco GLS8 ( also available on base)
Lenco GL70 ( also available on base)
Lenco 88 Trans. Unit ...
Philips AG1016 Motor and P.U...
Thorens TDI24 Trans. Unit ...

16
21
19
23
20
22
20
22
17
19
S
17
20
1S
26
17
12
38

6
15
14
3
11
19
12
0
0
14
9
16
12
19
3
14
12
7

6
11
8
3
9
5
2
11
11
8
11
10
2
8
2
0
0
9

$39.35
$52.00
$47.75
$53.45
549.70
$55.55
$50.00
$53.40
$41.35
$47.90
$ 13.27
$43.20
$49.85
$44.25
$63.20
542.80
$29.65
590.25

25
17
22
29
23
24
28
24
28
14

12
19
5
7
12
18
10
11
10
12

0
0
7
6
6
9
0
8
8
8

$60.06
543.55
$53.95
$70.25
$57.20
$59.00
$67.44
559.00
$68.45
$35.15

TUNERS
Armstrong ST3 Mark II AM/FM
Armstrong T4C Tuner ...
Jason JTV/2 Switched FM/TV
Leak Mark II Troughline
Pye Mozart F.M. HFT109
Quad FM ...
Quad AM Tuner L/M ,S ( or MSS)
Rogers Variable Mk. II ( S P)
Rogers Variable Mk. II ( S P) in case
Rogers Switched FM Unit

TAPE RECORDERS & DECKS
Brenell Mark V Series 2 Recorder
Brenell Mark V, deck ... ...
Brenell Mark V Series 2, deck ...
Brenell Mark V Series 2 Amp. ..
Brenell STBI Stereo Recorder
Ferrograph Series 420 ...
Ferrograph 5 A/N ...
Ferrograph Stereo 808 ... ...
Fi Cord 101 with dynamic mike ...
Tandberg Ser. 6-4 Stereo tape deck
Tandberg 7A Stereo Recorder ...
Truvox Tape unit PD84 4 track . .
Truvox PD86 87 Stereo deck ...
Truvox Tape recorder R84
Vortexion WV A ... ...
Wearite 4A deck ( others available)
HOURS OF
BUSINESS:
Monday to
Saturday
9-6 p.m.
Thursdays
9-1 p.m.

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

& CARTRIDGES

72
29
32
26
120
115
89
110
61
1IS
97
46
63
61
93
42

9
8
11
0
0
10
5
S
19
10
13
0
0
19
13
0

$203.60
$82.65
$91.50
$73.05
$337.20
$324.00
$250.80
$309.25
$174.10
$324.00
$274.45
5129.26
$175.05
$174.22
$263.15
$117.00

FREE!

"Comparator" Demonstrations
Hire Purchase Terms Available
HI-FI

EQUIPMENT TAKEN IN PART EXCHANGE
(Please state age, condition and price required)

We export Hi-Fi Equipment to all parts of
the globe
All equipment is carefully packed, insured
and shipped promptly at minimum cost
Motors, Pick-ups, Radio Tuners, Speakers ( 10"
and smaller) are subject to Purchase Tax in the
U.K. About 17th ( 2,10 in the E) is deductable on
Export orders for these items. All other goods,
Amplifiers, Speaker Systems, Tape Recorders,
etc., are Purchase Tax Free in the U.K. and are
available at U.K. prices. DOLLAR PRICES ARE
QUOTED FREE OF TAX. Payment may be
made by Bank Transfer or Money Order in
either Sterling or Dollars.
Enquiries welcomed. We shall be pleased to
give quotations on specified equipment

PERSONAL EXPORT FACILITIES
CABINETS (Speaker and Equipment)
RECORD HOUSING
"Nordyk" Equipment Cabinet
6 19
"Nordyk" Speaker Cabinet ..
6 IS
"Nordyk" Storage Cabinet
5 17
"Walton" Equipment Cabinet
29 8
"Brahms" Equipment Cabinet
27 6
"Grieg" Equipment Cabinet
25 4
"Capriol" Equipment Cabinet
13 19
'Liszt" Equipment Cabinet
11 19
"Elgar" Equipment Cabinet
19 19
Transcription Box ... .
6 19
- Strauss 10" Reflex Enclosure
10 19
"Viking" Corner Spkr. Enclosure ..
10 10
G.K.D.
"Southdown" Leak Equip. Cabinet
28 7
"Chiltern" Leak Equip. Cabinet .. 38 17
"Huntingdon" Quad Equip. Cabinet 28 7
W.B.
"Thoresby" Equipment Cabinet .
14 14
"Thoresby" Bass Reflex Console Cab. 12 12
"Thoresby"
Bass
Reflex Corner
o
Console . .
Stereo Column " Junior" Spkr. Cab. 11 o
Stereo Column " Senior" Spkr. Cab. 20 o
"Senior"
Bass
Reflex
Corner
Console Cabinet ... ..
12 12
DESIGN FURNITURE
Equipment Cabinets from
22 2
GD8 Speaker Cabinet
11 10
GDIO Speaker Cabinet
12 5
GD12 Speaker Cabinet
14 0
PERIOD
Equipment Cabs. Traditional from 78 15
Equipment Cabs.Contemporary from 39 18
LOWTHER Equipment Cabinet .
28 7
ROGERS Lowline Equipment Cabinet
12 11
for cninnets ,elo. £ 25 asmolt delivery charge es mnde

Call, write or telephone

E.M.I. EL200 Speaker System
26 S 0 575.75
E.M.I. EL300 ,
31 10 0 $88.50
Goodman, ARU.172 or 18.
0
3 5 6 $9.15
Goodmans Axiette 8
5 5 7 $ 12.85
Goodmans Audiom 61, 12"
13 14 0 $38.55
Goodmans Axiom 201
10 7 0 $29.10
Goodmans Axiom 301
14 10 0 $40.75
Goodman, Axiom 10
6 5 11 $ 15.25
Goodmans AL/I20 29 10 $82.90
Goodman, Trebax SK/20 XL ..
7 0
$ 19.70
Goodman, Triaxiom 12/20
25 0
$70.25
Goodmans " Eleganzia"
25 4
$70.85
K.E.F. Celeste ..
22 0
$61.80
K.E.F. K ISlimline Speaker System 39 0 $ 109.60
Kelly Ribbon HF Mk. II
10 10 $29.50
Leak "Sandwich" Speaker......
39 18 $ 112.15
Lowther PM6
18 18 $53.10
Mordaunt "Arundel" Speaker ... 40 19 $ 115.10
Pye Mozart Minor Speaker ... 20 9
$57.55
Quad Electrostatic Speaker ... 52 0 $ 146.10
Rogers Cadet Mk. II Spkr. System 22 10 $63.20
T.S.L. Tweeter LPH65 . .
I 13 $4.00
Tannoy Monitor 12" Dual Content. 30 IS
Tannoy Monitor IS" Dual Content. 37 10
Tannoy III LZ 12" Dual Concent.
22 10
Celestion Colaudio II ( British made) 36 10 $ 102.55
W.B. Stentorian 8" HF8I2
3 12 $8.78
W.B. Stentorian 8" HF8I6
6 0
$ 14.42
W.B. Stentorian HF912 .3 17 $9.27
W.B. Stentorian 10" H FI012
4 7
$ 10.50
W.B. Stentorian 10" HFI016
7 0
$ 16.85
W.B. Tweeter TIO
4 8
$ 12.40
W.B. Tweeter T359..
1 10 $3.70
W.B. Stentorian " CIumber" 912 .
0 12 17
530.90
Wharfedale 10" Bronze RS
4 12 $ 11.20
Wharfedale Super 3...
5 16 $ 14.05
Wharfedale Super S...
5 19 $ 14.50
Wharfedale Super 8RS/DD
6 14 $ 16.15
Wharfedale Super 10 RS/DD
10 18 $26.35
Wharfedale Golden IORS/DD
7 17 $ 19.00
Wharfedale W I
2RS,' PST
10 15 $30.30
Wharfedale RS12DD
11 10 $32.30
Wharfedale Super 12 RS/DD
17 10 $
449.20
Wharfedale Slimline 2 ...
22 10 $63.20
Wharfedale Coaxial 12 ...
25 0
$70.25
Wharfedale " Airedale" ...
65 0 $ 182.65
Wharfedale W2 Speaker System
29 10 $
882.90
Wharfedale W3 Speaker System
39 10 $ 111.00

STEREO AMPLIFIERS
Armstrong A20 Amp/PCU25 p.a.
Dulci " Stereo 5" Pre-Amp with
SP 55 twin power Amplifier ...
Dulci GASOS Stereo Amp ...
Leak Stereo 50 Amp with Point
One Stereo Pre-Amplifier ...
Leak Stereo 20 Amp with Van.
slope Stereo Pre-Amplifier ...
Leak Stereo 20 Amp with Point
One Stereo Pre-Amplifier ...
Pye Mozart Stereo Amp HFS20 ...
Quad 22 Control Unit with two
Quad II power Amplifiers ..
Radford SC2 control unit wit h
two MA25 amps....
Rogers Cadet Mk. II Stereo Amp
and Control
Rogers Junior III Stereo Control
Rogers "Junior" Stereo Amp _
Rogers HG88 Mk. II Integrated
Stereo Amplifier ( in case E43.10)
Walgain Stereo Pre-Amplifier ...

73

6 $ 125.50

27 6 O $76.75
18 18 O $53.10
63

0 0 $ 177.05

SS

9 0 $ 155.80

51
35

9 O $ 144.60
O 0 $98.55

70

O 0 $ 196.70

86 10

0 $243.05

26 15 O $75.15
22 10 O $63.20
27 5 O $76.60
40 0 O $ 112.40
7 10 O $21.10

MONO AMPLIFIERS
Dulci DPAIS Amp and Pre-Amp 25 4 0 $70.80
Leak TL12 Plus and " Point One" 31 10 0 $88.50
Leak TLI2 Plus and " Varislope"
Mark III Pre-Amplifier ... 34 13 0 $97.35
Pye Mozart Amp HFIO . . 23 12 6 $66.50
Quad II Amp and II Cont. Unit
42 0 0 $ 118.00
Quad II Amp and 22 Pre-Amp ... 47 10 0 $ 133.45
Rogers "Cadet" and Mk. II Control 23 0 0 $64.65
Walgain Mono Pre- Amplifier ...
5 10 0 $ 15.45
ALL' AMPS AND PRE-AMPS SOLD SEPARATELY

AM/FM RADIOGRAM CHASSIS
Armstrong AF208
.
Armstronglubifeelk.11Tun./Amp
Armstrong Stereo I
2Mk.I 1Tun./A.
Armstrong Stereo SS Tuner/Amp

C. C. GOODWIN (
sales) Ltd.
7The Broadway, Wood Green, London, N.22.

44 12

Tel.: BOWes Park 0077/8

21
4
28 5
40 5
29 18

0 549.95
0 $66.75
0 594.85
0 $71.45

CALLERS
NOTE:
We are 100
yards from
Wood Green
Underground
Station

CLASSIFIED ADVERTISEMENTS—continued

YOUR II1F1 DEALER
TUNBRIDGE WELLS

Telephone: TUNBRIDGE WELLS 30151

Tape to Disc Recording Service. All speeds.
50 minutes LPs.
sleeves with all recordings. E.R.S., 162 Shirland Road, London, W.9.

GOULDEN & CURRY LTD.
59, 61, 66 HIGH STREET
Amplifiers, Tuners, Loudspeakers and Pick-urs by Acoustical, Leak,
Rogers, Wharfedale, Goodmans, Tannoy, Dec..:a. Tape Recorders by

J & B Recordings. Tape/Disc. Quick results. Lowest cost.
14, Willows Avenue, Morden, Surrey. Mitcham 9952.

Tandberg, Grundig, Telefunken. Fi- Cor.!. Ferrograph, Revox.

CRA Y

Specialising in service to the

HI-FI ENTHUSIAST
Demonstrations any time by appointment — Technician always in attendance
59a HIGH STREET,

TEL. 2585

BOWERS Ei WILKINS

STOCKING
Radford,
Shure,

Quad,

SME,

Rogers,

Armstrong,

Wharfedale,

Garrard,

Connoisseur, Decca,

Goodmans, Lowther, Revox, Ferrograph,

Lockwood and 18 Speakers on comparative demonstration.

1Becket Buildings, Littlehampton Road

WORTHING

5142

YEOVIL, SOMERSET.

Specialise with the Specialist
* Most leading makes of
*
*
*

and Tape Recorders in stock
Local Ferrograph Agents
Demonstrations at any time
H.P. facilities available

Equipment

Yeovil's Own Radio House, John B. Hodges.

Ferrograph-Grundig-Telefunken-Philips, etc
W. G. Graham Assoc. Brit. I.R.E.

Tape to Disc Recording Service

1

Tel : Yeovil 291

Corner

1

Haddington Place,
EDINBURGH.
Phone WAY 7901

Agent for The Famous Ileatlikits.

_J

GLASGOW

Tel. DOUglas 0988

JAMES KERR & CO., LTD.
Audio Engineers
PARASTAT SERVICE
FOR RECORDS

Showroom &

Office

435 SAUCH1EHALL STREET
First Floor

GLASGOW

Tel

Acoustical Manufacturing Co. Ltd.
B. Adler & Sons ( Radio) Ltd...
Armstrong Audio Ltd...
Association of Professional Recording Studios ::
Audio Services ( HiFi) Ltd.....
Audioson Ltd.
Auriol (Guildford) Ltd...

16
43
26
68
30
28
68

A. Brown & Sons Ltd.

64

Chateau Productions Ltd.—Microkit
City 8c Essex Tape Recorder Centres
Clarke & Smith Mfg. Co. Ltd...

3
50
22

A. Davies Ltd.
Decca Radio & Television Co. Ltd.
Denham & Morley Ltd.— Siemens Tape Recorders
Diemos Ltd...

60
5
42
63

Electronic Acoustics Ltd. ..
Elstone Electronics Ltd. ..
E.M.G. Audio-Electronics ..

36
30
48

Ferrograph Recorder Co. Ltd.
Francis of Streatham....
J. J. Francis ( Wood Green) Ltd.

24
66
46

Garrard Engineering & Manufacturing Co. Ltd...
Goodmans Industries Ltd...
C. C. Goodwin ( Sales) Ltd...

12
34
73

Hampstead Hi-Fidelity Ltd.
Heathkit ( Daystrom Ltd.) ..
T. Heinitz
Home Radio ..
Howard Tape Recorders ..

40
4
62
60
52

Alfred Imhof Ltd...
Instrumatic Ltd...
Irish Tape—AC. Farnell Ltd.

2
52
34

K. & K. Electronics Ltd.
K.E.F. Electronics Ltd.

North of the Border
Edinburgh'sTAPE RECORDER
specialist Iii -Fi

Experts at weddings.

ADVERTISERS' INDEX

of WORTHING

Large range of Components Stocked.

Photographic

Rapid Recording Service. 78s and LPs from your own tapes (48-hour service),
Master Discs and Pressings. Recording Studio. Mobile Recording Van. Manufacturers of the Sleep-o-matic Unit. Foreign language courses available for sleeplearning. Brochures and price lists on request from Dept. H.F., 21 Bishops Close,
London, E. I
7.

DOU 4652

M & M ELECTRONICS LTD.
91 N. HANOVER STREET, C.1
AUDIO 8. ELECTRONIC CONSULTANTS
THE BEST IN HIGH FIDELITY EQUIPMENT
CABINET MANUFACTURERS AND DESIGNERS
RECORDS - PARASTAT SERVICE - SATISFACTION GUARANTEED

68
58-62

Largs of Holborn .
H. J. Leak & Co. Ltd.
Lee Electronics
Lockwood & Co. ..

13
18
70
44

M.S.S. Recording Co. Ltd. ..
Masseys Centre of Sound ..
Metro-Sound Manufacturing Co. Ltd.
Modern Electrics ( Retail) Ltd. ..
Mullard Ltd...

II
56
54
10
15

Pioneer Electronics Ltd.
Planet Projects Ltd.

46
66

R. E. W. ( Earlsfield) Ltd...
R.T.M. Radio & T.V. Service Ltd.
Radford Electronics Ltd. ..
Radiostructor
Record Housing ..
Rogers Development ( Electronics) Ltd.

48
36
51
60
42
7

S.M.E. Ltd. .. .. • •
Shirley Laboratories Ltd. ..
H. L. Smith Ltd...
Soundwork
Southern Audio Services ..
A. L. Stamford
Stern Radio Ltd. ..
Studio 99 .
A. R. Sugden 8c.Co. ( Engineers) Ltd.

66
64
54
68
68
60
6
64
64-68

R. M. Tate Ltd. ..
Teleradio ( 1943) Ltd.
Telesonic Ltd.
W. M. Tyson ..

61
60
75
58

Universal Book Co. ..

68

Vortexion Ltd. ..
Warners Audio
C. E. Watts Ltd. ..
Webbs Radio ..
Wharfedale Wireless Works Ltd...
Whiteley Electrical Radio Co. Ltd.
Wilson Stereo Library Ltd...
Woodland Electronics
L. G. Woollett & Co. Ltd...
Worden Audio Developments Ltd...

l'ublished by Miles Henslow Publicat'ons Ltd., 99 Mortimer Street, London, W.I.
Printed by THE CHAPEL RIVER PRESS Lm., Andover, Hants.

9
68
56-58-70
70
50-70
8
56
56
58
40

England's

leading

10 -

10 WEEKLY

WEEKLY

for
30 weeks
and
Deposit
a. 18. 0

for 39 weeks
and
Deposit £ 2.10.0
will bring
you the
KEF CELESTE
HI- F1 SPEAKER

will bring you the
DULCI CASOS INTEGRATED
STEREO AMP.
Cash £ 18. 18. 0

Cash £ 22. 0. 0

10 WEEKLY

dealer
10/.
WEEKLY
for
45 weeks
and
Deposit
10. 0
II b g
you the
LEAK VARISLOPE STEREO
PRE- AMPLIFIER
Cash £ 25. 0 0

for 50 weeks
and Deposit
115.10.0 will
bring you the
TA NDBERG 6
STEREO
TAPE DECK
Cash 1115.10.0

10/WEEKLY

WEEKLY

for
45 weeks
and
Deposit a. 10. 0 will bring you the
QUAD

hi-fi

40 WEEKLY

"22"

STEREO
UNIT

CONTROL

and Deposit £ 2.

10fWEEKLY
for
39 weeks
and
Deposit
a. 10. 11
will bring
you the
GARRARD 301 ( Strobe) TRANSSCRIPTION UNIT
Cash £ 22. 0. 11

Cash £ 22

IS 0

Deposit £ 5.

to house
most transcription units
Sapele and
Walnut
£5. 19. 6
Teak a. 10. 0
If

purchased

sep

y cash
p. 7/6

20 ,-

only

and

10/.
WEEKLY
for 46 weeks
and Deposit
12.12.0 will
bring you the
Armstrong
ST3 Mk 11
AM FM
Cash £ 25. 12. 0

for 45 weeks
and Deposit
a. 0. 0 will
bringyouthe

TUNER CHASSIS

IS

0 will bring you the

ARMSTRONG STEREO
12 MK I
TUNER AMPLIFIER
Cash £ 40 5 0

CABINET

WEEKLY

QUAD
ELECTRO Cash £ 52. 0 0 STATIC SPEAKER

and

IS. 0 will bring you the

SME Model 3009 Mk II
TRANSCRIPTION ARM

Cash £ 25. 0. 0

for 26 weeks
and Deposit LI. 10. 0
will bring you the

for
46 weeks
10/- WEEKLY for 40 weeks

GOODMANS AXIOM
301 SPEAKER
Cash £ 14. 10. 0

10 WEEKLY
for 45 weeks
and
Deposit a. 14. 0
will bring you the

10/- WEEKLY
for 36 weeks
and Deposit £. 9.6
will bring you the
DECCA ffss STEREO PICK UP
with Mk II head
Cash £ 20.9.6

GOODMANS
ELEGANZIA
ENCLOSURE
Cash £ 25. 4. 0

10/WEEKLY
for 39
weeks and

for 28 weeks
and Deposit
a. 5. 5 will

Deposit £ 5. 2.8
will bring you the
HMV model 655
10 + 10 Integrated Amplifier
Cash £44. 2. 0

bring you the
GARRARD 4HF
Cash ( 16. 5 5

10,- WEEKLY

10
WEEKLY

10/. WEEKLY
for 54 weeks
and Deposit
£6.8. 2
will bring you the

for 31 weeks

for 46 weeks
and Deposit
a. 15. 0 will
bring you the

Deposit £ 2.4.
will bring you the
LENCO 88
Transcription Unit

ROGERS
CADET II
STEREO
AMPLIFIER
TROL UNIT

4
V

Cash £ 17.
AND CONCash £ 26. 15. 0

WORDEN
PICKUP ARM

UNIT

MODEL 4TR200

CARTRIDGE

orly

£13. 10. 8

SPECIALISTS
IN HI-FI
All makes and types of equipment on similar terms.
Complete outfits
can be supplied
to
your
own
specrficaoon.
Let us quote
you ,

SHURE 94.13-5
STEREO DYN ET1C
CARTRIDGE

BRAND NEV" IN MAKERS CARTONS

Kash only if purchased separately)

Cash £ 33. 8. 2

for 30 weeks
and deposit
a. 5. 3 will
bring you the

COLLARO

STEREO
Diamond stylus 15.4.3

ARTICULATED
Cash £ 16 14. 9

10 - WEEKLY

EXCLUSIVE PURCHASE
TRANSCRIPTION

CONNOISSEUR

O. BEOLIT
609 AM FM
Transistor Portable

10,- WEEKLY for 30 weeks
and Deposit LI 16 9 will aring you the

telesonic ltd •

10.- WEEKLY for 41
£ weeks and Deposit
.14.2 will bring you the
ORTOFON SPU-G/T
STEREO CARTRIDGE
Cash 123.4.2

14. 0

( Cartridge extra)

Cash £ 17. 5. 3

buy your hi-fi the ' telesonic way'
ranmo
crs

iii
INTEREST FREE TERMS!
15. WEEKLY
for
50 weeks
and
Deposit
£6. 0. 0

ROGERS

will bring you the
HG88 MK II in teak case
Cash £ 43

10

0

25 WEEKLY

0

14.

A unique
Hi-Fi
Service!

for 50 weeks
and De peed t
£9. 19. 0 will
bring you she

FREE

TELEFUNKEN
MAGNETOPHON
96 TAPE FECORDER

ez,,,

J

Packing,

Carriage,

Insurance

anywhere in the
U.K. plus the advantage of
our
famous
INTEREST
FREE
H.P.
TERMSyou pay no extra for extended credit.
Cash £72. 9. 0

r

me

MO

-;

Export
to any
part
of
the
world

MMMMMMMMMMM

To telesonic ltd.
15
WEEKLY
for
44 weeks
and
Deposit
£5. 7. 4
will bring you the
THORENS TDI24 TRANSCRIPTION
MOTOR
Cash £ 38. 7. 4
tOrtofon arm extra)

WANTED
FOR CASH
Good quality second-hand
Equipment

I Iam interested in/please send me
I Ienclose
am over 21 years
I Nome

Deposit/Cash
famIrms not a householder

Address

92 Tottenham Court Road,London,W. II
I Open weekdays 9-6. Thursday 9-7. Saturday 9-1

Tel. Museum 8177 I

Between Warren Street asd Goodge Street Tube Stations.
Langham 1381
MMMMMMMM WO

'

first published in 1956 the Hi Fi Year Book has steadily grown in size. This
year for the first time it tops the 300 page mark and yet still costs the same price- 10/6
All the entries have been revised and brought up to date and there are new articles by
leading authorities, on Pickups, Tuners, Amplifiers, Speakers, Tape Recording, Microphones
together with an Audio Diary. The 16 Directóry Sections cover all High Fidelity products
currently available in the U.K. giving a brief specification, price, also" manufacturers' names
and addresses.
TAPE REORDERS

1-11—F1 YEAR BOOK

AMP1 ' III RS

TUNERS

COMPLETELY REVISED

MOTORS

MICROPHONES
TA

,F

AMPL IFIERS &

MIXE k

Price
TAPE'

SPEAR ERS
TAPE ACCESSORIES

CONSTRUCTIONAL KITS

PICKUPS

(11 / 9 post 'paid)

MILES HENSLOW PUBLICATIONS LTD.

HI II DEAL ERS

99 MORTIMER

ST.,

LONDON, W.I
--t--

