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out this month
absolutely free
bigger than ever

this year of hi-fi 1964
Hi-fi experts ... hi-fi begonners... must have this free book.
The 1964 edition of

-This

year of hi-fi" — 48 pages, lavishly

illustrated, with copious details of the most up-to-date hi-fi
equipment by all leading manufacturers! An essential reference
book for the hi-fi fan, with clear introductions to hi-fi and
stereo written by experts... how to choose equipment... notes
on budget and connoisseur's hi-fi ... Imhofs exclusive
cabinets for housing hi-fi ... and the range of Imhofs service.
SEND COUPON NOW FOR YOUR FREE COPY!

see, hear and compare at lmhofs
hi-fi recitals
and 625 line T.V.
demonstrations

I.M.1101"S
Alfred Imhof Limited Dept 4/3
112-116 New Oxford Street London WC II

These are held at Imhof House on alternate Thursday evenings at 7.30 p.m.
Whichever you may be considering— mono or stereo, tape or disc— the
h:- ft recital will help you to evaluate its merits. As seating is limited,
call in, phone or send for your free tickets now!
The T.V. demonstrations will " put you in the picture" by letting you compare
all leading makes working side by side. All are welcome— no tickets necessary.

Please send me
This Year of Hi-Fi 1964

L

Details of Guaranteed Export Service I]

Details of Monthly Accounts

1 Details of IM Styli

E

Please tick appropriate squares

NAME
ADDRESS
RS

ANEW RANGE
OF TUNERS
AND AMPLIFIERS

Continuing in the tradition of high quality with economy, Armstrong introduce

224 FM TUNER
223 AM- FM TUNER

from
&to:tee/my

( illustrated)

a NEW Integrated Stereo Amplifier designed for the Decca Deram and othcr
high quality ceramic pick-ups.

Self- powered with full provision, including space on the
chassis, for simply plugging in an Armstrong Stereo Multiplex
Decoder when regular stereo transmissions begin. Featuring
precision tuning meter, dual audio outputs with pre-set
gain control on each, and exceptional sensitivity. The
styling of the 224 is similar to the 223 as illustrated. The
223 AM- FM Tuner is identical in performance to the 224
but with the addition of the medium waveband.
Price: 224—£22.10.0
223—£28.15.0
pe

•

222 INTEGRATED
STEREO AMPLIFIER
Provides 20 watts power output and facilities for radio tuners, tape recording
and playback and for any ceramic or crystal pick-up. Suitable for use as the
basis of an extremely good yet relatively inexpensive high fidelity system.
Price: f27.10.0

224 SPECIFICATION
Coverage —87-108 M/cs.
Sensitivity — 1.5 pV for 20 db quieting.
Output —0-2 volts variable to match any amplifier
or tape recorder.
—R.F. Stage, Two IF Amplifiers, Limiter
Stage and Foster Seeley Discriminator.

222 SPECIFICATION
Power Output
Frequency Respo nse—
Distortion
Loudspeaker
Output Impedance
Sensitivity
Rumble Filter
Controls

10 watts per channel.
30-20,000 c.p.s. ± 1db.
Less than 0.5% at 8 watts.

223 SPECIFICATION
FM Band
as the 224 above.
AM Band
Coverage — 180-600 metres.
Sensitivity — 5pV for 20 db quieting.
Automatic
Variable Selectivity— 2 to 8Klcs depending on signal
strength.
Filter — Built-in Heterodyne rejection
filter.

4, 8and 16 ohms.
80 mV.
-6 db at 35 c.p.s.
Selector, Volume, Balance,
Treble, Bass.

220 STEREO
POWER AMPLIFIER
Price £24.18.0

225 STEREO
PRE- AMPLIFIER
Price £22.12.0

Re-styled versions of the A20 amplifier and PCU 25 PreAmplifier to match the new Armstrong Tuners. The specifications remain the same.
Optional cases of teak and vinyl-hide as the 225 illustrated
are available for all models.

Full descriptive literature available from Dept. No. HMT

ARMSTRONG AUDIO LTD.

Warlters Road, London, N.7.
735

Telephone: NORth 3213

MODERN
ELECTRICS

and
do it
better
PROMPT
Export Prices
quoted in
U.S.A. Dollars

EXCLUSIVE " M.E" OFFER
STEREO CARTRIDGES

OF

All Cartridges are turnover stereo/78 unless stated.
Terrific value.
Cash with
Order. Please add 2/- Postage & Packing.
COLLEL SK.I. Crystal/Sapphires ..
25/ER.60. Ceramic/Sapphire
. 25/SON OTONE 8T4A. Crystal/D.iamond 40/RONETTE 105. Crystal/Sapphire
25/GARRARD GC.I2. Crystal/Sapphire ..
I5/GARRARD GS.10 in shell. Stereo only.
Diamond
..
..
30/SONOTONE 3T. Mono only. Turnover. Crystal/Sapphire
15/.

GARRARD UNITS
301
E20.12.2
with Strob .
E22.0. I1
4H F with GC8 Head ..
E17.0.11
AUTO TURNTABLE "A" with
crystal cartridge .. . .
El 9.14.9
A.T.6 Autoslim-de-luxe with crystal
cartridge . . . . . . £ 11.7.1
Autoslim w. plug-in head ..
E7.5.3

$51
$53
$42
845
527
$21

DEPENDABLE SERVICE WITH ALL TRANSACTIONS

THE WORLD'S Fl NEST
ELECTRONIC ECHO
UNITS
BINSON ' ECHOREC' Echo Units operate on
unique principles and offer exceptional facilities.
Widely used at all professional levels. Sturdily built,
fully portable. Models available for special A.C. mains
frequencies. De- luxe model has three channels, with
controllable echo, swell and reverberation. Literature
on request. Trade enquiries invited.
..

168 ens. $504

Binson ' Baby Echorec' for one
channel only
.
..

Binson • Echoree De- Luxe

105 gns. $315

LOUDSPEAKERS
•LEAK " Sandwich" ..•
•QUAD
•WHARFEDALE
Airedale .
W. 15 RS
Super 12 RSDD
Super 10 RSDD
W. 12 RS/PST ..
Co- axial 12 ..
•LOWTHER
Acousta PM6 Drive Unit .
Acousta Cabinet with Unit .:
T.P.I.A.
•TANNOY as advertised ..
•GOODMANS
ELEGANZIA
Axiette
Axiom 201
Axiom 301
•KELLY Ribbon Mk. 11
•KEF Celeste ..

•
••

38 gns.
f.52.0.0

$114
$149

••
••
••
••
•.
.•

f65.0.0
£17.10.0
E17.10.0
f10.18.8
E10.10.0
f25.0.0

$186
$50
$50
$29
$30
$72

.. 18 gns.
.. 37 gns.
.. [98.0.0

••
••
••
.•

27 gns.
a.5.7
£110.7.0
E14.10.3
E10.10.0
E24.19.0

$54
5111
$279
$72
$15
$29
$39
$30
$71

PICKUPS, MOTOR UNITS, ETC.
Decca ffss .. .. .. ..
Decca ffss Professional .. ..
Decca ffss Mk. 11 Head .. ..
Decca " Deram" Trans. Cart. ..
Decca " Deram" S
Cart ..
Decca " Deram" Arm & St. P.U. ..
B. & O. STEREO Dynamic Cart. ..
Tannoy Stereo Cart. Mk. II .. ..
Tannoy Cart. Mono Mk. II .. ..
BSR Stereo Cart. B.I .. .. ..
Acos Stereo Cart. tio Diamond ..
Ortofon SPU-G/T Stereo Cart. ..
Ortofon SMG 212 Arm .. .. ..
Lenco GL-70 Trans. U. less Cart. .. ..
Goldring Cartridge cs/90 .. .. ..
Goldring-Lenco 88 Motor .. .. ..
Connoisseur Motor Type B .. .. ..
Connoisseur 2- speed Craftsman .. ..
S.M.E. Arm 3009 Series 2 .. .. ..
S.M.E. Arm 3012 Series 2 .. .. ..
Connoisseur 3- speed Craftsman .. ..
KEF ADC Cartridge . . ..
Tho
Motors
Shure Pickups
PARASTAT Record Cleaning Outfit ..
PARASTAT Disc Preener .. .. ..

f18.18.0
C33.12.0
El 5.4.6
E4.14.6
E3.13.6
f9.19.6
E6.3.5
E11.14.7
£ 11.4.4
£2.6.5
£2.11.9
[23.14.2
El 1.2.1
f26.3.2
et.17.8
E17.14.0
[24.3.0
E16.6.6
E22.15.0
E24.10.0
f21.15.11
f23.18.4

$45
$84
$37
$12
$9
$30
$17
$6
$64
$56
$26
$65
$12
$44
$59
$40
$54
$59
$53
$62

E2.12.6 $6.50
7/11
SI

FIT DIAMONDS
Accurately finished and guaranteed, In most fittings, stereo
or mono. .. .. ..
from £1.5.0
53

ENQUIRIES

AMPLIFIERS & TUNERS
•STEREO
Quad 22 Pre-Amp. Unit
Leak Stereo 20 ..
Leak Varislope .
Leak Point One Stereo Pre-Amp. ..
Rogers RD Jnr. Stereo Amp.....
Rogers Mk. II Control Unit ..
Rogers Cadet 11 Amp. and Pre-Amp ..

£25.0.0
£30.19.0
[2.5.0.0
[21.0.0
£27.5.0
[22.10.0
1.26.15.0

$73
$87
$72
560
$75
$64
$76

•SINGLE CHANNEL
Chapman 105 ..
Quad Amplifier
Leak TL 12 Plus..
Leak Varislope

E29.18.0
E22.10.0
E18.18.0
E18.18.0

584
$65
$54
$ 54

irruNERS

Quad FM Tuner • • .. E24.18.5 $60
Quad AM Tuner ..
E28.10.0 $69
Leak Trough line FM (new model) .. £29.7.6 $73
Chapman SSE FM Unpwrd.
E31.4.6 $73
Chapman FM Tuner FM9I Unpwrd... £20.7.4 $49
Chapman S6BS/FM powered ..
E63.15.0 $ 155
•NEW ARMSTRONG TUNER AMPLIFIERS
227—AM/FM/Stereo ....
..¿48.15.0 $ 117
227—All/FM/Mono .. .. £ 3.18.0 $84
226—AM/FM/Stereo .. [56.0.0 $ 134
222—Integrated Amp...
f27 10.0 $77

Prompt replies given to all enquiries withou obligation. Please send S.A.E. for reply. Send large envelope
with 1/- stamp if larger amount of literature is wanted.
We regret we can send literature only for specified
enquiries.

• OVERSEAS VISITORS

TAPE EQUIPMENT
•MONO RECORDERS
Brenell Mk. V. Series 2
..
Grundig TK 6
..
..
Grundig TK 14
..
..
Grundig TK 18
..
..
Grundig TK 46 .... ..
Grundig TK 23 4-Track ..
Grundig TK 40
..
..
Ferrograph Series S
..
Philips EL354I . .. "..
Philips EL3541/1-I 4-Track Mono ..
Philips EL3542 4- track
.
Vortexion W.V.A. (Type V Deck) ..
Vortexion W.V.B. (Type V Deck) ..
Philips Portable 3580 ..
Uher 4-speed Battery .. ..
Fi-Cord 202
.
.
..
Truvox R.92 2 Tr. Recorder .. ..
Truvox R.94 4 Tr. Recorder .. ..
Truvox PD.93 2 Tr. Unit ..
Truvox PD.95 4 Tr. Unit ..

68 gns.
65 gns.
35 gns.
39 gns.
99 gns.
45 gns.
75 gns.
85 gns.
36 gns.
42 gns.
62 gns.
C93.13.0
E110.3.0
25 gns.
93 gns.
66 gns.
69 gns.
69 gns.
59 gns.
59 gns.

$207
$195
$105
$117
$297
$135
$225
$225
$108
$126
$186
$268
$315
$75
$279
$198
$207
$207
$177
$177

•STEREO RECORDERS
B. & 0.4 Track Stereomaster .. 105 gns.
Brenell STB.I
fI20.0.0
Ferrograph 422 or 424
.. 110 gns.
VORTEXION CBL
£ 160
Grundig TK 46
..
.. 99 gns.
Tandberg Series 7/4 or 7/2 .. .. 93 gns.
Truvox PD.97 2 Tr. Unit .. .. 79 gns.
Truvox PD.99 4 Tr. Unit .. .. 79 gns.

$315
$343
$330
$457
$297
$279
$237
$237

DECKS BY AMPEX, BRENELL,
WEAR1TE, ETC.

MICROPHONES
RESLO—Ribbon
CRL 30/50 ohms
..
[ 10.2.0
CRH 30/50 ohms and High Z .. [ 10.12.6
ABL/T 30/50 ohms ..
E10.2.0
RBL/TS 30/50 ohms w. switch
U2.7.0
RBH/T 30/50 ohms and High Z
[ 10.12.6
RBH/TS as RBH/T, with switch
C12.17.6
SKG. Cl2 Condenser ..
C170.0.0
AKG. D.I9 Dynamic ..
C17.10.0
Lustraphone VR64
E7.17.6
Shure Unidyne III
[28.6.8
Shure Unidyne 555
[27.13.6
Shure 777 Slimex
£8.6.8
Shure 245 Uniplex
E11.13.4

:29
$30
$29
$35
$30
$36
$486
$50
$23
$81
$79
$24
$33

SUNDRY
TSL 3- Channel Mixer ..
Heathfield Electronic Mixer ..
Walgain Bulk Eraser ..
Brown's " K" Stereo headphones ..
AKG K.50 headphones

TAPES

[2.7.6
E28.7.0
E7.18.6
£6.10.0
f7.10.0

$7
$81
$24
$18
$21

Available in all sizes, in all grades by all
leading makers. Very large stocks carried.
OFULLOFFICIAL
RATES
OF
EXCHANGE FOR PAYMENT
IN
ANY
CURRENCY
•MANY ITEMS FOR
110 VOLTS A.C.
•TRANS 1STOR
RADIOS
•ACCESSORIES.

•Carria ge and

packing
charged at cost.
•All items insured in
despatch.
• HI- F1 CATALOGUE
FREE WITH OVERSEAS ORDERS or
send SI bill which we
credit against your
first purchase.
(5/- post free U.K.)

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.
Please mention "Hi-Fi News" when writing

MOM EIECTRICS, (
Wr
736

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

Telephones: GER 9692 and TEM 7587
Cables: MODCHAREX. LONDON

UNIVERSAL TRANSCRIPTION PICK-UP
ANTI- RUMBLE INTEGRATED ( ARI) PICK-UP

by the sound of it . „
... it's best to choose Decca for you can be sure of the most careful
and meticulous attention to every part of all Decca's audio equipment. Take, for example, the new range of Decca Deram ceramic
pick-ups and cartridges described below. This is the solution to
that most difficult and prevalent problem—the virtual elimination of
record wear with apick-up at aprice suited to the careful owner of
modest equipment. And, what is more, these Deram cartridges compare extremely favourably to the more expensive magnetic ones.

... it's best to choose

DECCA

Only a complete specification gives the discriminating purchaser the information which he
needs for audio equipment. We shall be glad to send you full details if you will complete the
coupon opposite and post it to us.

CHANGER HEAD

TRANSCRIPTION HEAD

DECCA

EQUIPMENT

IS

DECCA RADIO & TELEVISION

AVAILABLE

FROM

INGATE PLACE

UNIVERSAL TRANSCRIPTION PICK-UP Precision built, viscous fluid damping,
complete with shell to take Ceram cartridge and most others available. 5gns
with transcription head 9¡ gns
ANTI- RUMBLE INTEGRATED ( ARI) PICK-UP Low record wear plus asensational
refinement— selective filtering of rumble frequencies. Supplied with transcription head for
stereo and for mono records in good condition. The head will also take the Deram mono
LP and 78 heads.
11 gns complete
TRANSCRIPTION HEAD
Tip Mass: 0.6 mg. ( at 45 angle)
Compliance: 7.5e 10- 6 cms/dyne—lateral
2.8 e10- 6 cms/dyne—vertical
Tracking Weight: 2-4 grammes
Output .80 mV/cm/sec.

Stereo head 4; gns
Mono head 4i gns

CHANGER HEAD Tip Mass:1 mg
Compliance: 6x10-" cms/dyne—lateral
2.2 s10- 6 cms/dyne—vertical
Tracking Weight: 3-5 grammes
Output: 80 mV/cm/sec

Stereo head 3I gns‘
diamond stylus
Mono head 3; gnsf
78 rpm head £2.17.6

DECCA RADIO & TELEVISION
QUEENSTOWN ROAD !. ONDON

I

ri

SW 8

ADDRESS (
block lette -s)

I-1F9

GOOD

AUDIO

DEALERS

LONDON

SW 8

ALL MICA AUDIO EQUIPMENT
LECCA STEREO

D
D
rn

diamond stylus

737

INGATE PLACE

Please tick appropriate squares and
you will receive detailed leaflets.

NAME

ALL

QUEENSGATE ROAD

CECOLA SEPARATES
CECCA MAGNETIC PICK-UPS
DECCA CERAMIC PICK-UPS

oa

nErcA micRoun

s•Lus n[aNER

What the Reviewers say about the
CADET II Horn-Loaded Speaker System...
". . . having listened to it extensively over a period of several weeks, Iam confident that the
RD Cadet 11 Horn- Loaded Speaker System will prove an outstanding success."
". . . to put it more prosaically, one might say that the size is right, the performance is right,
the price is right and the styling is admirably suited for the modern home."
"... Imust state quite unequivocally that, in its price- range, Ihave not heard any other speaker
to compare with the Cadet; indeed Iknow no system costing less than £ 35 whose performance is
so consistently pleasing, warm in tone and free from objectionable colouration as this model."
"... the way in which it handles musical textures of every conceivable variety, from asingle voice
or instrument to massive choral and orchestral forces, proves aconstant source of genuine pleasure."
"... For high quality performance at avery moderate price Iwould rate the RD Cadet 11 as easily
the ' best buy' currently available."
Thomas Heinitz. RECORDS & RECORDING, MAY 1963
". . . Though the speakers are rated at 6-8 watts they will produce far more sound than many I.B.
types will with IS watts."
".. . 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."
". . . 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."
*
Write today for a copy of the latest
ROGERS Equipment leaflet and reprints of
the Reviews from which the above extracts
have been taken.

R. L. West. HI-F1 NEWS, JUNE 1963

£20.5.0

NEW! Now available the "EIGHTY-EIGHT" and the "MINI- CADET" two entirely
new additions to the range of ROGERS Speaker Systems. Full details on request.

ROGERS
'RODEVCO

DEVELOPMENTS

(
ELECTRONIC,'S)

LTD

ROGERS Products are stocked and demonstrated by all leading III-F1 Specialist dealers
WORKS'
D 4-14 BARMESTON ROAD D CATFORD El LONDON D S.E.6 D
HITHER GREEN

7424/4340

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

VERITONE

CONSIDERING TAPE...

Exclusive purchase of liquidated stock of the famous
Veritone Company including Recorder Type 16. This
superb machine has
such an impressive
specification
that
you must not miss
this opportunity to
write for full details
or come in and hear
it for yourself.

SALE
To callers only. Veritone
amplifiers, spares, tapedeck parts, chassis, papst
motors, edgewise motors

20 only at
List 107 gns. each.

Tape

Special 21st Birthday Tele -Radio offer

enthusiasts must
miss this offer

not

T- R regrets that we are unable to
accept enquiries by post on these
items

85 gns.

BRENELL
Mark V

69 gns.

MASTER LINK
Time tested and proved the Master Link M3 is produced especially
for enthusiasts whose needs call for aTape Pre Amp of exceptional
performance and reliability. TWENTY-ONE GUINEAS.
(Dimelsions and styling identical to Master Link.)

MASTER- MIXER
The Master- Mixer provides for four inputs at Hi- impedance.
Frequency response is 15 c/s to 100 Kc/s ' 1dB. Conversion to any
or all inputs to 600 ohms Cr 30/50 ohms impedance.
Size:
151,",- 4" 9". Cut-out required 14r,• 3. Price: TWENTYONE GUINEAS. Low impedance £. 10.0 per channel extra.
Demonstration rooms are available to both Audio Club Members and general public.
Export orders are tax free and special quotations can be given.

TELE—RADIO (1-9
r
4
J)

The semi-professional Vortexion must be heard to be appreciated.

VORTEX ION

£
93A.1'3'. 0 £ 11r1
11 0

£16c0, 1
6.

189 EDGWARE ROAD, W.2

0

TELEPHONE- PADdington 4455
738

QUALITY LISTENING IN STEREO can be yours;
for as little as £ 100. Mono of course is less;

L ss.
2 Rogers Cadet Speakers
(123.14.0)

47

8

d.
0

s.
1 Rogers Cadet Stereo
Amplifier Complete

26 15

0

I Garr, j 4 hif Em.cra Deram
Player

21

IS

d.
5

1 Rogers Switched FM Tuner
Mk. II Self- powered

18

10 )

•

CABINETS and TAPE UNITS ( mono-stereo)
are available to suit all combinations
MOTORS
Connoisseur " Craftsman" 2 speed
Connoisseur " Craftsman" 3 speed
Garrard Lab/A/Auto unit/GC8
Garrard LabiA!Auto/GC8 on base
Garrard Lab/A'Auto unit/EV 26A
Garrard Lab/A/Auto unit on base
Garrard 301 ( Standard)
Garrard 301 with Strobe
Garrard 4HF/GC8 ( H) or ( L)
Garrard 4HF/GC8 on base
Garrard SRP1CKGC8
Garrard 4HF/EV26A Stereo/Mono
Garrard 4HF/EV26A on base
Lento GL58 ( also available on base)
Lento GL70 ( also available on base)

L
16
21
19
23
20
22
20
22
17
19
S
17
20
15
26

s.
6
15
14
3
II
19
12
0
0
14
9
16
12
19
3

d.
6
II
9
3
9
5
2
II
II
8
II
10
2
8
2

TELERADIO

RECORDERS
Brenell Mark V Series 2 deck less heads
Brenell Mark V Series 2 deck
Brenell Mark V Series 2 Amp
Brenell STB1/5/2 Stereo Recorder
Ferrograph 5 A/N
Veritone 16
Revoic New Model Coming
AMPLIFIERS
Leak Stereo 50 Amp with Point One Stereo
Pre- Amplifier
Rogers Cadet Mark 11 Stereo Amp and
Control
Rogers Junior Ill Stereo Control
Rogers " Junior" Stereo Amp
Rogers HG88 Mark II Integrated Stereo
Amplifier ( in case 143.10.0)

c s.
28
32 II
26 o
120 o
89

I s.
51

PICK-UPS
o
o

o
o
o

d

9

0

26 15 0
22 10 0
27
S 0
40

0

0

Decca ffss Stereo Pick-up
Decca Deram Cartridge
Decca Deram Transcription Cartridge
Decca Deram Pick-up Complete
Decca Professional- Stereo P.U.
Goldring L70 P.U. Arm
Goldring 600 c/o Cartridge
Ortofon SPU-G/T in SME Shell
Ortofon Arm SKG 212
S.M.E. Arm Model 3009 Series II
S.M.E. Arm Model 3012 Series II

s. d.
18 18 0
3 13 6
4 14 6
9 19 6
33 12 0
7 6 6
9 15 4
23 4 2
6711
22 15 0
24 10 0

TUNERS
Quad FM Self- powered
Quad AM Self- powered
Leak Trough line

24 18 9
28 10 ( I
29 7 1.

have been solving clients' Audio problems for 21 years.

It

will be our pleasure to cope with yours.

=MC».

Le»esel

,
alk 1
....#
f

1Leak Stereo 20
Amplifier
£30.9.0

1Garrard 301 Transcriotion Unit with Strobi",
£22.0.11
IDecca ffss P/U
118.18.0

2 Lowther Acousta
Speakers ( 138.17.0)
£77.14.0

Quad Stereo Amplifier
Complete
£70.0.0

einie.=«
1Quad FM Tuner
£24.18.9

PART EXCHANGE of quality equipment always welcome
H.P. TERMS: 12-18-24-36 months

TELE-RADIO '
MP
189 EDGWARE ROAD, W.2
TELEPHONE: PADdington 4455

To Tele-Radio ( 1943) Ltd.,
189, Edgware Road, W.2
Please send me the following equipment:—
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BB

donriPli

The BBC— like so many other of the world's major broadcasting
companies — uses the Garrard Model 301 transcription motor turntable. Here . s a unit supreme in its class, built exclusively for the
listener who demands the ultimate in sound reproduction.
Whether— like the BBC— you choose the 301, or whether you
choose another craftsman built model from the Garrard range you
can be sure of perfection in sound.
Write today for further details to:

gala/let/14

GARRARD ENGINEERING LIMITED
DEPT. H.F.1.
SWINDON • WILTSHIRE
710

would your
new hi-fi
turntable
meet the
BBC 's
exacting
specification?

introducing goodmuns

e^.5

12 TRIPLE-ELEMENT HIGH FIDELITY LOUDSPEAKER
The TRIAXIOM 1220c is a complete TRIPLE- ELEMENT High Fidelity
Loudspeaker having all three radiating elements integrated into one
compact High Fidelity System. A full-sized 12" diaphragm gives rich,
true bass; an automatic crossover at 2 Kc/s to mid- range radiator gives
accurate presence to the mid-frequencies; and an electrical crossover
at 5Kc/s to high frequency pressure unit gives delicate precision to the
critical high frequencies. This means that in one compact unit you
have a full 20 watt 12" twin- cone High Fidelity Loudspeaker, together
with high efficiency H.F. pressure unit complete with built-in crossover
and attenuator. The mounting of the 1220c therefore, has telling
advantages; only one aperture is needed in the baffle and another ( in
side or back) for the treble attenuator control.

CENTERING DEVICE

BASS CONE

MAGNET SYSTEM
FEROBA II TYPE
MAGNET

MID- RANGE
DIAPHRAGM

H.F. PRESSURE
UNIT

16 OHMS
SPEECH COIL

The following special features are incorporated to give a span of more than
nine octaves.
• Plastic terminated vacuum formed 12" diaphragm.
• Automatic crossover at 2.000 cycles to high stability mid- range radiator.

DUST CAP

• Pre- wired double section L- C type electrical crossover at 5,000 cycles to pressure
driven horn loaded high frequency unit complete with its own separate magnet
system.
• Aluminium diaphragm and extra long le" voice coil in self aligning assembly
with air chamber and phase equaliser.
CHASSIS

• Adjustable constant impedance L- pad attenuator on flying lead for high frequency
level balancing.
• Massive diecast unitary chassis.
• High efficiency Feroba II magnet systems.
• Phased terminals for easy stereophonic connections.

CROSSOVER AND
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o
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The TRIAXIOM 1220c brings professional standard High Fidelity to domestic

ATTENUATOR CONTROL

I

7 8 9 1IC s 1.3 ec • ZItc •

listening.

OCCISO licis 55,1,6

8

9 10 ectà 19 « Or cur,
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Mounted on Inf rute Battle, Anechoic Conditions
Constant Voltage Input
(The dotted hnes show treble response fully attenuated)

Frequency Range
For amplifiers up to

.
s

I,

30-20,000 c/s
20 watts (40 watts U.S.A.)

Flux Density ( Main gap)
Total Flux ( Main gap)
Impedance
Overall diameter
Overall depth
A.R.U. 172 enclosure volume

PRICE: £18.10.0

16,500 gauss
185,000 maxwells
15/16 ohms
12r ( 32.1 cms)
8-5%." ( 156 cms)
7,800 Cu. ins. ( : 10%)

Note: The enclosure details are the same as for the Axiom 12" range given in Goodmans
Send the coupon for your FREE copy.

c

cm WI _PINS

The shapes of sound

WATCH THE NEW GOLDRING C.S. 90!
A new Goldring Hi -Fi Cartridge is always something of an event. Great things were predicted for the
600 and 580 mono ' magnetics' and for the 700 stereo ' magnetic' ... all now rated as top cartridges.
Watch the new C.S. 90! It's a cartridge with a difference ... a ceramic with the characteristics of a
top quality magnetic! Tracking at g-3 grammes, it can be loaded straight into an amplifier with a
sensitivity of 100 mV or more. The 0-0005" diamond stylus is easily replaceable. Frequency response,
compliance, signal cross talk ratio, output ... the figures are impressive: afull specification is yours
for the asking. And the price? That's not least among the C.S. 90's merits: it costs just four guineas
(+ 13/8 P.T.). Watch the C.S. 90 ... but don't wait to buy one!

®

GOLDRING MANUFACTURING CO. ( GB.) LIMITED
486-488 Hio h Road, Leytonstone, London, E.11
Telephone: Leytonstone 8343

STANID 20
74:2

CS 90
HI-FI STEREO
CERAMIC SPECIAL
BY GOLDRING

INTERNATIONAL AUDIO FESTIVAL 8 FAIR

HOTEL RUSSELL, RUSSELL SQUARE- APRIL 2-5

To enjoy your records to the full they must be free of
all dust, static and residues which cause noisy backgrounds. Cecil Watts has been studying this problem
for many years and this equipment is the result of his
meticulous research. Used rationally these devices
positively cannot harm your records.

Record Cleaning and
Maintenance Equipment
THE DISC PREENER

THE DUST BUG

THE MANUAL PARASTAT

for your new records
f
!
e

removes static and dust as
the record is playing

restores fidelity to older
records

• Plush pile penetrates each groove.

• Easy and quick to fit.

• Ideal groove conditions for ultra-

• Suitable for all records.

light stylus pressures.

• Nylon brush tips get right down
into the groove bottom.

• Plush sleeves pick up all residues
and foreign particles.

• Reduces surface noise and

• Quieter background.

• Parastatic treatment when heavier
stylus pressures are employed.

wear.

Price 6/9d. plus 1/2d. P.T.

Price 45/-d. plus 7/6d. P.T.

Price 17/6d. plus 2/11d. P.T.

The words Dust Bug' and ' Parastat'
are registered Trade Marks

L

From your local specialist or direct:—
I
To: CECIL E. WATTS LTD., DARBY HOUSE, SUNBURY-ON-THAMES, MIDDLESEX

Cecil E. Watts Ltd.,

Please send post free

DARBY HOUSE

MIDDLESEX

I

Preeners at 6/9d. plus 1/2d. P.T.

Ienclose cheque/P.O.

Dust Bugs at 17/6d. plus 2/11d. P.T.

value

Manual Parastats at 45/-d. plus 7/6d. P.T.

NAME

SUNBURY-ON-THAMES

Disc

ADDRESS
HF 7

00530

743
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Today's outstanding entertainment in the home is

* Hi -Fi-by

Heathkit

DAYSTROM

You can also save M's by constructing any model yourself from a kit- set.
Start with a low priced MONO system and extend this gradually
comprehensive STEREO system by following a predetermined plan.

to

a full

Full details a- FREE British Ileutlikit eatalogue on request.
Our special " packaged deals" of audio equipment save you further money.
ALL MODELS ALSO AVAILABLE ASSEMBLED, TESTED & READY FOR USE. DEFERRED TERMS AVAILABLE OVER CIO

STEREO AMPLIFIERS

TUNERS

HI- Fl STEREO 18 WATT AMPLIFIER Model S-99
\X'ithin its power rating this is the finest stereo amplifier
available, regardless of price.
U/L push-pull output.
Printed circuit construction. Inputs for stereo or mono Gram,
Radio, or Tape recording. Suitable for mounting in •
cabinet or free standing. Size 034'X 4 44' X 124' deep.

1

HI- Fl AM/FM TUNER
eji g

e

4

tt,

110

£27 . 19 é6 Kit

£37 . 19 .6 Assembled

HI- Fl STEREO 6WATT AMPLIFIER Model S-33

Attractively styled, completely self-contained. Printed circuit
makes it easy to build. Only o-3% distortion at 24 W/chal.
U toutput, ganged controls. Size Iixi5a" x41' high.

rm.

LIB. 18. 0 Assembled

£13 . 7. 6

Kit

DE LUXE STEREO AMPLIFIER Model S-33H
A 3+3 watt stereo/mono amplifier with the high sensitivity [21 . 7. 6 Assembled
necessary for lightweight ceramic pick-ups (e.g. Decca
Deram). De luxe version of the S-33 with two-tone grey £ 15 •
perspex panel.

17 . 6

Kit

MONO AMPLIFIERS

HI-FI MONO 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 / r• x 61 - X 4r high.
1. 10 . 0 Assembled

io

—re. 411

19 . 6 Kit

InC, •

f26 . 10 . 0

Kit

Total price
HI- Fl FM TUNER
Available in two units: Tuning
unit (
PMT-4U—(2.15.0 incl.
PT.) despatched wired and
tested, and I.F. amplifier (FMA4U—E13.3.0).
Printed circuit
for I.F. amplifier and ratio
detector. Built-in power supply;
7 valves. Tuning range 88log Mc/s.
Remember an FM Tuner
requires an audio amplifier

compact high fidelity power amplifier (including auxiliary
rower supply). 0.1% THD at io W. Wide frequency
lunge ideal for use with Models UMC-x or USC-z or any
omilar control units. Size 001' x61' x 5f' overall.

EIS .

Kit

CONTROL UNITS
MONO CONTROL UNIT Model UMC-I
Designed to operate with our Model MA- 02 or any amplifier
requiring 0-25 V or less for full output. Suitable for cabinet
mounting or free standing. Size rce x x4'. Available
shortly.

-e

£l3 . 12 . 6 Assembled

MALVERN

£8 • 12 • 6 Kit

DE LUXE STEREO CONTROL UNIT
Model USC-1

•£19 . 10.0 Kit
â

I

A de luxe stereo control unit with variable filter, switched
rumble filter, printed circuit boards and many other refinements. Operates direct from tape heads. Ideal for use with
the Heathkit model MA- 12's or similar amplifiers. Size
03/' X 41 » X if deep.
£26 . 10 . 0 Assembled

TAPE EQUIPMENT

TAPE RECORDING AND REPLAY HI- Fl AMPLIFIERS
Models TA- IM ( Mono) and TA- IS ( Stereo)

For use with most tape decks. Design includes recording
_ indicators, press-button speed compensation and input
e selection, 3-position bias level and printed circuit
= construction.
D1
-_ TA-IM E19.18.0 (
Kit Prices) TA-IS (illustrated) £25 10.0
@ TA- 1M £28 . 18.0 (Assembled prices) TA- 1S £35 . 18 0

=
i

i

TRUVOX D83/2 and D83/4
TAPE DECKS

M D8312. 2-track for highest fidelity. E31.10.0
= D83'4. 4-track for most economical use of
= tape
(29.8.0

.),,a,/••••

0111111111:111101111

COLLARO " STUDIO" TAPE
DECK

Two tracks.
"Wow "and "flutter" not
greater than 0-15% at 74 p.s. Long Term
Speed Stability better than 0•5°„. ( 17.10.0

1DAYSTROM LTD.

DEPT. H 3,
GLOUCESTER

al anal

£15 . 18 . 0 Mit
Total

price

m

A range of over a dozen equipment cabinets is now available to
meet the differing needs of
enthusiasts.

18 . 0 A,ern bled

£11. 18 . 0

Model FM-4U

HI-FI EQUIPMENT CABINETS

WATT POWER AMPLIFIER Model MA -I2

A

Model AFM -I
Available in two units: Tuning
heart (AFM-Tr —(4.13.6 incl.
P.T.) and I.F. amplifier (AFMAr—E21.16.6). Printed circuit
board; 8 valves; consecutive
FM limiting and ratio detector.
Tuning range FM: 88-1138 Mc/s;
AM: 06-jo, 200 -550, 90°2,000 m.
Switched wide and
narrow AM bandwidth. Builtin power supply.

£18.1. 0 Kit
PR CES OF OTHER
MODELS FROM

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 ?

£6.19.6

£34.13.0

SPEAKER SYSTEM
This speaker system is a practical solution
to the problem of a moderately-priced
speaker suitable for stereo (or mono)
amplifiers where the complete equipment
has to be compact. It contains two speakers
and balance control in a ducted port
reflex cabinet.
(Kit Prices)
Horizontal or vertical (without legs)
Horizontal or vertical
(with matching legs)

£10 . 17 . 6 Inc.
£11 . 12 . o

elontp=j1Ink Otiaranter

Daystrom Limited unconditionally guarantee that
each Heathkit product assembled in accordance with
our easy-to-understand instruction manual must
meet our published specifications for performance
or the purchase price will be cheerfully refunded.

Manufacturers of Heathkit models. The world's finest
and largest range of Hi Fi equipment in Kit form
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Heathkit models are your best buy because:—

E

They gire excellent calm, — Heathkit
models are designed for you to build yourself and therefore save money.

E

* The performance is guaranteed—all
models if assembled in accordance with our easy-to
follow manuals must meet published specification for
performance or the purchase price is refunded.

E

E.

a
à
e
E

COTSWOLD SPEAKER SYSTEMS
STANDARD MODEL

* Everyone admires the finished
— you will be proud of the professional
appearance and performance of your Heathkit model.

* : 111 kits are specialist designed —
and can be easily built by a complete novice.

E

TRANSISTOR RADIOS
OXFORD DE LUXE TRANSISTOR RADIO
Model UXR-2. Ideal for use in the home, in a car or for any
outdoor occasion. Features: Solid leather case; Slide-rule tuning
scale; Printed circuit board; full LW and MW coverage; to semi
conductors ( 7 transistors, 3 diodes); 7' X 4' special loudspeaker.

E
à

£14.18.0 Kit

Send for full leaflet.

Incl. P.T.
E
E
E
E

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 a car. Reproduction is
exceptionally good. Printed circuit.
Specification sent on request.

. .

Incl.
P.T.

£1211•0 Kit

E

m.

Two ' Cotswolds' Speaker systems kits
Total list price of units £ 88-13-7
SPECIAL COMBINED
CASH PURCHASE PRICE

PLEASE SEND

A multi-purpose, high-fidelity, high output ( 50W rrns tooW pk)
unit, suitable for vocal and instrumental groups, public address,
electronic organs, etc. 4 inputs for guitars, mic., record players.
2 heavy duty speakers; Vol. indicator; variable Tremolo. Legs
optional extra 17/6 per set of 4

£54.15.0 Kit

Also available assembled.

a4.0.0

5oW POWER AMPLIFIER, Model MA- so

FOR

FULL

DETAILS

F.

Fr:
E.

ELECTRONIC TRANSISTORISED
ORGAN AT AMAZINGLY LOW COST

Incl.
P.T.

Model PA- I

r:-

MANY OTHER " PACKAGED" DEALS

£13.12.1 I
ir.c4:
£14.6.1

£20.12.2

F.

payments of E7-17-0

(Free plinth supplied if required.)

GARRARD MODEL 301 transcription unit.

F.

f83.5.0

Can be yours for only £ 16-113-0 deposit and 9 monthly

GARRARD
AUTO/RECORD
PLAYER
Model AT6. The 4-speed stereo/mono unit
with automatic record selection. With Ronette
ros head.
With Decca Deram
pickup

E

S-9/9 (9 + 9) de luxe Stereo Amplifier kit

HIGH POWER PA AMPLIFIER

a

SAVE OVER £5 on these models
Garrard AT/6 record player with Decca 1)eram head

Model GL- 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".

Incl. PS.

E

Incl. P.T.

GOLDRING-LENCO TRANSCRIPTION
RECORD PLAYER

SUGDEN MOTOR UNIT
CONNOISSEUR CRAFTSMAN
Heavy duty motor operating at 33* and
45 r.p.m. Very heavy 12 in. turntable.
Virtually no rumble.
£ 16.6.6

E

£23 . 4 . 0 Kit

RECORD PLAYERS
GL-58

Fr.
r
--

Assembled and finished £ 5 . 5. 0

'MOHICAN' GENERAL COVERAGE RECEIVER Model GC- IU
j39.17.6

£18.19.2
r.9

MFS MODEL
This is a 3 speaker acoustically designed enclosure 16' high x MI( wide x
14k' deep, of similar performance to the
above.
Clement Brown (
Records & Recording)says of the MPS: "The results were
first-rate, and I must say at once that
solid value for money is offered."
EITHER
MODEL

Fully transistorised, 4 piezo-electric transfilters. RF front end supplied
pre- assembled and pre-aligned. Send for details and full specification.

3
E
E

=

This is an acoustically designed en- §
closure 26' X23' X 14** housing a =
12-inch bass speaker with 2-inch E
speech coil, elliptical middle speaker E
together with apressure unit to cover =
the full frequency range of 3o— E
20,000
Ralph West (Hi- F7 News) says: =
"The reviewer was very impressed E"
and places this design amongst the =
top few and unhesitatingly recom- =
mends it to the most critical music .
3
lover."

This is the world famous ' Thomas'
organ in kit form. It can be built
with no knowledge of electronics
by following the fully illustrated
manual.
Features include: organ
voices, two 37-note keyboards, 20
watt output, handsome cabinet.
Ideal for home or professional use.
Send for full descriptive brochure.

only

E

E.

£187.10.0 kit

Bench t14.10.0 extra

C19.18.0 Kit

Deferred terms available

OTHER KITS FROM OUR WIDE BRITISH RANGE

E
E
E
=
E

a
e

TRANSISTOR INTERCOM. Models
XI-IU and XIR-IU
XIR-r U ( remote)
£4.7.6 Kit
XI- 1U (
master)
£10.19.6 Kit
MULTIMETER. Model MM-IU
£12.18.0 Kit

TELEPHONE
AMPLIFIER.
Model
TTA-I.
£7.9.6 Kit
ELECTRONIC WORKSHOP. Model
EW-I. For the youngster. £7.13.6 Kit
HEATHKIT AERIAL TOWER HT- 1
£35.15.0 ( galvanized)
£29.15.0 ( red oxide) Kit

A WIDE RANGE OF AMERICAN MODELS. Full details, prices in £. s.d. and
catalogue for only /- post paid.

DAYSTROM LTD

•

DEPT. H 3,
GLOUCESTER, ENG.

JUST POST THIS COUPON FOR FURTHER INFORMATION.

E

Full details of models
Name
Address

Luimumimmomminimmummuniummiumniminumminummumnammunimmummmon—
745

Without obligation please send me

* FREE BRITISH HEATHKIT CATALOGUE

Dept. H3.
Me.

NEW
LOOK

HIGH
FIDELITY
CS1

C:1711

PR,

ANW.,

55
42g

GIVES YOU TOMORROW'S

INTEGRATED
AMPLIFIER

A.

56

DESIGNS TODAY
26g n,

at realistic prices

PRE-

AMPLIFIER

57
MELBOURNE ROAD

CLARKE

84

SMITH

MFG.

CO.

LTD.

WALLINGTON
SURREY
WALLINGTON 9252

24 g
f
1.

10 f10 WAT1
AMPLIFIER

3TE

this is the sound of
This is the new exciting complete 4 track stereophonic and monophonic
tape recording and playback system having 2entirely independent electrical
channels in a compact carrying case beautifully styled in black and ivory.
The case lid, when opened, separates into 2 complete full range speaker
systems that may be placed apart for optimum stereo performance effect.
Other remarkable features include: Sound on sound recording; 2 VU meters with
2- way illumination; transistorized pre-amplifiers; individual level controls for each
channel; tape counter; automatic tape lifter; pre- amp outputs; individual track
selection; variable tone control; and smartly designed sensitive SONY F-96 dynamic
microphones. Compact, lightweight, the TC.200 is a new hit from SONY that will
surely meet the most exacting demands of discerning listeners.

(3)1\T -'
51L7;8

RESEARCH MAKES THE

DIFFERENCE

MODEL TC 200
All this at I

I

GNS complete with

every accessory

For a detailed specification of this fabulous
recorder, write to the sole U.K. concessionaires

TELLUX

LIMITED

High Fidelity Division . Department HF
Gallows Corner. Romford . Essex

111111111111111,111>fl
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*

RADIO

LTD.,

PREMIER RADIO, CLYNE RADIO

STEREO AMPLIFIERS *

MULLARD " 10+10" STEREO AMPLIFIER

A High Fidelity design providing up to 10 watts (per channel). Superb reproduction.
Frequency response flat to within 3dB from 3cis to 60 Kc/s at 50 mW. Total harmonic
distortion at 10 watts 01 %. Built to the highest technical standards and presented strictly
to MULLARD'S specification. Two specially designed GILSON ULTRA LINEAR
OUTPUT TRANSFORMERS with 20% taps are used.
KIT OF PARTS £
20-0-0 BUILT AND TESTED £24-0-0 C. and I. 7/6

INSTRUCTION BOOKS AM) DETAILED PRICE LISTS ARE SUPPLIED FREE WITH KITS OF PARTS
BUT MAY BE PURCHASED SEPARATELY IF REQUIRED. Items I, 2
and 14, 3/- each; 6 and 13, 3/6 each:
7, 8, 9 and 10, 2/- each; 11 and 15, 2/6
each; 12, 5/-. All Post Free.

We can also supply the MAIN AMPLIFIER for operation with our DUAL CHANNEL
PRE-AMPLIFIER; this provides for a more versatile installation and is essential if a
low output Pick-up is to be used. When ordering specify loudspeaker impedance.
KIT OF PARTS 1270-0 BUILT AND TESTED £34-0-0 C. and I. 10/6

(2)
(3)

(4)

MULLARD DUAL CHANNEL PRE- AMPLIFIER

A four valve design for both STEREOPHONIC and MONOPHONIC operation.
Operates equally well with any make of Amplifier requiring input of up to 250 miv.
KIT OF PARTS £ 12-10-0 BUILT AND TESTED
C. and L 5/-

IF YOU ARE PLANNING TO INSTALL
HI-FI and uncertain of the type of
equipment to use—our widely experienced technical staff will with pleasure
put forward recommendations.
State
type of installation contemplated and
approximate price level. Credit Sale
Terms are available on all equipment
over £ 10. Send S.A.E. for fully descriptive leaflets on items of interest and copy
of our interesting little booklet, " What
is High Fidelity ?" together with list of
suggested Budget Hi Fi Systems.

aseo

(3)
THE "TWIN THREE" STEREO AMPLIFIER
Based on a recent design by MULLARD LTD. it is ideally suited for use in PORTABLE
RECORD PLAYERS for which purpose we offer aspecially designed case: it incorporates
MULLARD ECL86 valves, separate BASS and TREBLE CONTROLS, PARTRIDGE
out put transfoer
transformer producing up to 3 watts per channel. Frequency response is 40 c/s
to 35 Kc/s. Size 11f x3x5 in.
BUILT AND TESTED £9-0-0 C. and I. 7/6
To construct a STEREO PORTABLE RECORD PLAYER we offer: Assembled
AMPLIFIER with two ROLA 8x 5in. LOUDSPEAKERS and PORTABLE CASE for

(4)

THE " TUDOR" STEREO AMPLIFIER

iI6-10-0

C. and I. 10/-

A self-contained shelf-mounting Amplifier designed to provide high quality stereophonic
and monophonic reproduction. Each channel provides a rated output of 6 watts and
for monophonic operation approximately 12 watts is produced. Separate BASS and
TREBLE CONTROLS. The Cabinet is finished in black crackle. Size 14 x8x4 in.
Send for full specifications.
PRICE ONLY
C. and I. 7/6
(5) TUDOR STEREO HI -FI SYSTEM

as-o-o

COMBINED PRICE
REDUCTIONS

Comprising a Self- Powered AM/FM Tuner, Stereo Pre-Amplifier and 12 watt per channel
Stereo Power Amplifier. The Tuner and pre-amplifier are housed in matching black
crackle finish metal Cabinets for shelf mounting, with silver metal dials and matching
knobs.
SPECIFICATIONS. Tuner: Outstanding quality providing full VHF/FM long and medium
waveband coverage, frequency range FM 87-5-108-5 Mc/s. AM MW 522-1630 Kc/s.
LW 145-270 Kc/s. 100 mV output mains supply 105/240v A.C. Valve line up: ECC85,
ECH81, EBF89, EF80, EB91, EM84, ECC83. Multiplex outlet provided.
Pre-Amplifier: Designed for use with the Tudor Stereo Power Amplifier with inputs for
most types of Pickups, direct play from Tape Heads and ample sensitivity for either
Crystal or Moving Coil Microphone. Distortion 0.1% tape output 100 mV from 90 K ohm
source, inputs—Microphone 5mV, Tape 3-5 mV, R.I.A.A. 4-3 mV, flat 250 mV, Tuner
100 mV. Valve line up, 2-EF86, 4-ECC83.
Power Amplifier: 14 watts per Channel, sensitivity I volt r.m.s. for 14 watts output,
frequency response ± 0.5 db 20 c.p.s. - 20 Kc/s. Speaker impedance 4, 8, or 16 ohms,
surplus power available for tape pre-amplifier, mains supply 105/240 yA.C. Valve line-up,
2-ECC83, 4-EL84, I-GZ34.
ALL FOR ONLY 48 Gns. C. and I. 15/-

*
(6)

LTD.

MONO AMPLIFIERS *

MULLARD 3- VALVE

(a) The KIT OF PARTS to build both
the "5-10" Main Amplifier and the 2-valve
Pre-amplifier £ 15-15-0
(b) KIT OF PARTS to build the "5-10"
Main Amplifier and 3-valve Pre-amplifier
(C. and I. 8/6 extra)
£19-10-0
(a) The " 5-10" and the 2-valve Preamplifier both Assembled and Tested

£21-10-0

(b) The "5-10" and the 3-valve Preamplifier both Assembled and Tested
(C. and I. 10/- extra)
05 -10-0
With PARTRIDGE OUTPUT TRANSFORMER £1-6-0 extra
e

PRE-AMPLIFIER TONE CONTROL

Designed mainly for the STERN/MULLARD range of monophonic Power Amplifiers,
but also suitable for any amplifier requiring an input signal up to 250 mV. Five inputs,
including one equalised for replay direct from high impedance tape head, and one for low
output magnetic pick-up. Output for tape record. Separate Bass and Treble controls.
High Pass Filter 20 to 160 c/s. Low Pass Filter 5 to 9 Kc/s. Power requirements 250 v at
6mA, 6.3 y at 0-8 amps. Totally enclosed case silver hammered. Size Ill x41 x4 in.
Front panel in polished perspex with choice of black or white.
KITS OF PARTS
BUILT AND TESTED £13-13-0 C. and I. 5/-

(II)

THE " MONO -GRAM"

no-o-o

(7)
MULLARD 2-VALVE PRE-AMPLIFIER TONE CONTROL
Employing two EF86 valves and designed to operate with the Mullard MAIN
AMPLIFIERS but also perfectly suitable for other makes. Equalisation for the latest
R.I.A.A. characteristics. Input for Crystal and low output magnetic pickups. Input (a)
Direct from High Imp. Tape Head, (b) from a Tape Amplifier or Pre-Amplifier.
Sensitive Microphone Channel. Wide range BASS and TREBLE controls.
KIT OF PARTS £
6-6-0 BUILT AND TESTED 0 -10-0 C. and I. 5/-

(9)

(8)
MULLARD " 5-10" MAIN AMPLIFIER
For use with MULLARD 2 or 3 valve pre-amplifiers with which an undistorted power
output of up to 10 watts is obtained. SPECIFIED COMPONENTS AND MULLARD
VALVES including PARTRIDGE MAINS TRANSFORMER and choice of PARMEKO
or PARTRIDGE Output Transformer.
KIT OF PARTS £10-0-0 BUILT AND TESTED E134 0.0 C. and I. 6/6
ABOVE INCORPORATING PARTRIDGE OUTPUT TRANSFORMER EI
-6
-0extra

(9)

MULLARD " 5-1ORC" AMPLIFIER

The popular " 5-10" complete incorporating Passive Control Unit providing up to 10 watts
high quality reproduction, with an input of 600 mV. Specified components and new
MULLARD VALVES include PARTRIDGE MAINS TRANSFORMERS and choice
of the latest PARMEKO or PARTRIDGE Output Transformers. Surplus power available
for tuner. KIT OF PARTS £ 12-0-0 BUILT AND TESTED £ 16-0-0 C. and I. 7/6
WITH PARTRIDGE OUTPUT TRANSFORMER EI
6-0extra

(10)

MULLARD " 3-3RC"

A HIGH QUALITY AMPLIFIER DEVELOPED FROM THE VERY POPULAR
3-WATT MULLARD "3-3" DESIGN. Complete to the MULLARD specification
including PARMEKO OUTPUT TRANSFORMER. Switched inputs for 78 and L.P.
records plus a Radio position. Power to drive a Radio Tuner is also available.
KIT OF PARTS £
8-8-0 BUILT AND TESTED El I-10-0 C. and I. 6/6
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A small Amplifier of genuine high quality
performance. Incorporates MULLARD
ECL86 Valve, separate BASS and
TREBLE controls, PARTRIDGE Output Transformer producing up to 3watts
undistorted output.
KIT OF PARTS
£4-10-0
BUILT AND TESTED
£6-0-0
C. and I. 3/6
The "MONO-GRAM"
is perfectly
suited for Portable Installations for which
purpose we offer: PORTABLE CASE
L3-10-0, the AMPLIFIER ( Kit) and
8x5in. SPEAKER (£ 1), all for £9 or
with ASSEMBLED AMPLIFIER £ 10.
C. and I. 5/The case quoted above will accommodate
some 4-speed Single Record Units. A
larger model for autochange is available
for extra 10/-. With this Equipment a
COMPLETE PORTABLE RECORD
PLAYER can be built for £ 14.

(12)

STEREO TAPE PRE-AMPLIFIER, Model STP-1

For use with current TRUVOX, BRENELL or COLLARO " STUDIO" 4 and 4 track
Stereo Decks. Incorporates Ferroxcube Oscillator, 4-speed Equalisation. Signal Level
Meter and separate Gain Controls. Includes separate Power Unit.
KIT OF PARTS £22 0-0 BUILT AND TESTED £28 -0-0 C. and I. 8/6

(13)

MULLARD TYPE " C" TAPE PRE -AMPLIFIER

Suitable for most
track Mono Tape Decks. Incorporates Ferroxcube Push Pull
Oscillator and 3-speed equalisation. Includes separate Power Unit.
KIT OF PARTS £ 14-0-0 BUILT AND TESTED £ 19-10-0 C. and I. 7/6

(14)

MULLARD TAPE AMPLIFIER, Model HF/TR3

Based on Mullard's type "A" design and suitable for most 4 track Mono Tape Decks.
Incorporates Ferroxcube Treble Inductor, Gilson Output Transformer, and 3-speed
equahsation. Includes separate Power Unit using PARTRIDGE Mains Transformers.
KIT OF PARTS £ 13-13-0 BUILT AND TESTED f190-0 C. and I. 7/6

(15)

MULLARD FOUR CHANNEL MIXING UNIT

Self-powered Cathode Follower output. Incorporates two inputs for CRYSTAL MICROPHONES, one for CRYSTAL PICK-UPS and a fourth for Radio or Tape.
KIT OF PARTS f8-80 BUILT AND TESTED £ 11-10-0 C. and I. 7/6
Alternative Model I/L provides for one input matched for moving coil or ribbon mike
£1 - 17-0 extra.

NOW AVAILABLE!!

MARTIN
FULLY TRANSISTORISED

AUDIOKITS
These
ingeniously
designed sub-assembled kits enable you to build a transistorised HiFi system by simply linking
together your choice of units.
No
technical knowledge or special tools are
needed to build with complete success.
All units are supplied on printed circuit
boards ready to mount and connect.
Latest type transistors used in conjunction with the specially developed
circuits give you superb reproduction.
For battery operation or can be used on
AC. mains with Martin power supply
unit.
Following: Audiokits available:

Unit I. 5-Stage
Matching Input
Selector Unit.
Price 47/6.

THE NEW STERN DOUBLE FEATURE PRE- AMPLIFIER
AND JLIO POWER AMPLIFIER
A new conception in the field of audio engineering by Stern Clyne development engineers.
The most up-to-date circuitry is used in the double feature pre-amplifier. It has matched
inputs for microphone, crystal or magnetic pick-ups and radio tuner and in addition
offers full facilities for tape recording and high fidelity replay. This unique feature means
that should you wish to include tape in your hi-fi system at alater date all that is required
is a suitable tape deck.

(16)

JLIO POWER AMPLIFIER

Incorporates the latest triode/pentode ECL86 valves in push-pull, PARTRIDGE ultra linear
output transformer. PARTRIDGE mains transformer and smoothing choke. 10 watts
power output, surplus power available for tuner. Output impedance 3-7.5-15 ohms.
KIT OF PARTS £ 11-11-0 BUILT AND TESTED [ 14-14-0 C. and I. 7/6

(17) DOUBLE FEATURE PRE -AMPLIFIER
Inputs for microphone, crystal or magnetic pick-ups, tuner unit. Push-button switching
for 3 tape speeds equalised. Tape erase Bias Oscillator circuit incorporating Ferroxcube
transformer. Function switch, separate base, treble and volume controls, level control and
latest EM87 magic eye level indicator. The pre-amplifier is totally enclosed in a silver
hammer finish steel case. An attractive perspex front panel with chrome trim completes
the presentation.
KIT OF PARTS E17 0-0 BUILT AND TESTED £21-0-0 C. and I. 5/Prices if both units purchased together.
KIT OF PARTS £27 -10 0 BUILT AND TESTED L33 -12 -0 C. and I. 10/(19)
COMBINATION
TAPE UNITS
All our Tape Units can be supplied
specially matched to any Tape Deck
such as Collar°, Brenell Mk 5 Series
II, also the Wearite. Specimen prices
as below.
STP-I Pre-amp with Collar* Studio
Tape Deck.
KIT £360-0
ASSEMBLED 0120-0
Assembled with track switch fitted
E44-2-0
SIP- I KIT with Brenell Mk 5
Series II with Track Switch Fitted.
KIT £68.40
sTp-1 with Brenell Mk 5Series II
Track Deck ASSEM BLED £74-15 0
Type "C" Pre-amp with Collar()
Studio Tape Deck
KIT £24-10 0
ASSEMBLED £30 0.0
Assembled with deck wired and
matched
L32 -2-0
Type "C" Pre-amp with Brenell Mk 5
Series II Deck
KIT £46 - I
0
ASSEMBLED £53.1.0
Assembled with deck wired and
matched
£55 -3-0
HF/TR3 with Collare Studio Tape
Deck
KIT £243-0
ASSEMBLED £20 -10 0
Assembled with deck wired and
matched
01 -12 -0
HF/TR3 with Brenell Mk 5 Series Il
Deck
KIT £464-0
ASSEMBLED £51.1
Assembled with deck wired and
matched
f53 -13 -0
Carriage and Insurance 151- on
above units.
Send S.A.E. for comprehensive
price list.

MODEL CR3/S TAPE RECORDER

Incorporates the HF/TR3 Mk. II Tape Amplifier (described above) and the Collaro
"Studio" Twin Track 3-speed Deck operating at II in., 31 in., and 74 in. Complete with
microphone and 1,200 ft. tape.
KIT OF PARTS E33-8-0 BUILT AND TESTED 613 0-0 C. and I. 15/-

VISIT YOUR NEAREST
STERN-CLYNE BRANCH
WEST END:
18 Tottenham Ct. Rd., W.I. MUSeum 5929/0095 Half-day Saturday
23 Tottenham Ct. Rd., W.I. MUSeum 3451/2. Half-day Thursday
309 Edgware Road, W.2. PADdington 6963. Half-day Thursday
CITY:

109 Fleet Street, E.C.4. FLEet St. 5812/3. Half-day Saturday

NORTH LONDON:
162 Holloway Road, N.7. NORth 8161/5. Half-day Thursday
SOUTH LONDON:
9 Camberwell Church St., SES. RODney 2875. Half-day Thursday
CROYDON:
12 Suffolk House, George St. MUNicipal 3250. Half-day Wednesday
BRISTOL: 26 Merchant St., Bristol, I. Bristol 20261. Half-day Wednesday
MANCHESTER:
10 Withy Grove, Manchester, 4. BLAckfriars 5379. Open 6 days aweek
Mail orders and enquiries to Dept. H.F.
162 HOLLOWAY ROAD, LONDON, N.7. NORth 8161/5

Great Britain's Greatest Electronic Hobbies Organisation
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Unit 2. Pre-Amplifier with
Volume Control. Price 37/6.

Master

Unit 3. 3-Channel Mixer. Price 79/6.
(Plug-in matching adaptors for above
8/6 each.)

Unit 4. Combined Pre-Amplifier and
Tone Control Unit. Price 62/6.
Unit 5. 10 watt Main Amplifier ( 3ohm
output impedance
only at present) Price.
£5.12.6.
Unit 6.
Power Supply Unit.
Price
£2.12.6.

P. & P. extra on above items.
Send S.A.E. for fully descriptive literature.

STEREO STETHOSCOPE
HEADSETS
Enjoy personal listening in absolute comfort with the new lightweight Stethoscope
Headsets suitable for stereo or monaural.
Magnetic low impedance. Complete with
6 ft. of Cable and Stereo Jack Plug.
PRICE 25/ - P. & P. 1/6

ACOS MONAURAL
STETHOSCOPE HEADSETS
Suitable for Tape Recorders or monitoring tape recordings, 100 ohms impedance
magnetic. Complete with lead.
ORIGINALLY 21/6
OUR PRICE
P. and P. 1/6
12/6

MONAURAL
STETHOSCOPE HEADSETS
Suitable for Radio, Tape Recorders, or
monitoring tape recordings, magnetic
low impedance or Crystal High Impedance. Complete with 4 ft. of lead and
miniature Jack Plug.
PRICE 10/6 P. & P. 1/6

PHILIPS TAPE
GREEN
for standard
RED
for longPl',
BLUE
for doubleplay
GREY
for tripleplay

=I=
=ein
e=
omin

Capture a sound on Philips Tape and it's yours for ever—yours
to play back and enjoy whenever you like. Available in all current
reel sizes of standard, longplay, doubleplay and tripleplay, Philips
Tape gives you all these advantages: great sensitivity, wide frequency range, low noise level, high resistance to stretching or
breakage, powerful adhesion of the magnetic coating. And of
course, they're colour- packed for easy identification. Whatever
tape recorder you own, get the best out of it—with Philips Tape.

FINE PRODUCTS FROM PHILIPS- THE FRIEND OF THE FAMILY
PHILIPS

ELECTRICAL

LTD.,

ELECTRO -ACOUSTICS

DIVISION,

CENTURY

HOUSE,

SHAFTESBURY

AVENUE,

LONDON

WC!
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Please see our other advertisement on page 741'

See one for yourself.

Quad Prototype Decoder

Once upon a time, over a quarter of a century
ago, agroup of enthusiasts used to gather round
their loudspeakers and listen to the Proms on
VHF. Britain had the finest quality transmissions
anywhere in the world.
One day, we hope Britain will broadcast some
concerts in multiplex. When that day comes,
the enthusiasts now numbered in hundreds of
thousands will reap rich rewards. Britain will once
again have the finest sound transmissions in
the world.*

*Multiplex radio is potentially capable of producing a
standard of reproduction far in excess of anything yet
offered to the public. The BBC is a unique organisation and is capable of realising this potential to a
degree unsurpassed anywhere.

42) wiz»)
—for the closest approach to the original sound
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ACOUSTICAL MANUFACTURING COMPANY LIMITED, HUNTINGDON, HUNTS, HUNTINGDON 361
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Imillions of people will have been discussing since the Government's
'

price maintenance good or bad? This is a question that several

deliberations last January. Before then, as a fairly safe guess, fifty
percent of these people never bothered about it. We discuss it here,
and in the counterpart of this column in The Tape Recorder, because
its abolition could have a special significance in a market where
relatively complicated equipment is concerned.
In an attempt to answer our own opening question, /
sit good or bad?
we must admit that we find it difficult to separate the main issue from
its many and complex side-issues; and we have little doubt that any
attempt on the part of any Government to resolve the problems with
complete integrity will be attended by the most painful hair-splitting
and hair-tearing worries. Basically, of course, there can only be one
broad answer in atruly competitive structure; namely, that there is no
reason why any product should not be sold for any price that its makers
or distributors care to ask. But that is where we leave the basic
question. What is far more important for the customer—and he/she
is the person who is supposed to expect the benefits of abolition—is
that these benefits would be real and not diluted or undermined. To
give only one example, and in the form of aquestion: would widespread
price-cutting result in anew evil of still greater quality-cutting at the
manufacturing end, in order to enable Brand X to show the same
profits as Brand A? And that is where we leave the whole question,
as ageneral issue, for journals better suited to deal with such matters.
Our own concern is that of fixed prices—or otherwise—in the audio
world.
We have made much of " after-sales-service" in our two magazines.
We have always recommended that our readers should buy their
equipment from dealers who are prepared and fully qualified to service
and repair them. On the " hi-fi" side of things we record the recent
instance of a reader who bought a complete and expensive set-up
which refused to work at all, as purchased. The dealer who sold it
would not attend to it and, quite understandably, no other dealer
would do so without payment. On the tape recorder side of things
(only aweek ago as we write this column) areader asked our advice:
he had bought arecorder at considerably less than " list price", rather
than buy through adealer, and found that it had afault. He did not
want to pay anything to have it fixed, but he felt that this new machine
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should at least work. Quite right—and very bad luck. But had both
these readers dealt with shops which undertake to look after their
customers and their purchases, neither would have had cause to
complain.
It costs money to equip and staff a service and repair department;
and when a dealer with a reputation to guard feels that he wants to
give good service, he must make enough profit from his business to
meet these overheads. The wise customer must realise this and think
ahead when he buys. If afree-for-all, competitive trading spree results
from the abolition of price maintenance, and if we see the same tape
recorder, or amplifier, or television set, in three different windows in
the same street, with three prices, the important question to ask
before deciding how little or how much to pay should surely be:
"What is this really going to cost me ?" Dealer A may well say, " Iwrap
it up and it's all yours." Dealer B may say, " Iwill service it and keep
it in order for you, free, for 18 months." Dealer C may offer alternatives, as for example, "At £30 it's all yours. At £32 10s. it is still my
headache for 18 months."
We all know the maker's guarantee which undertakes to replace
faulty parts but not to pay for their fitting, etc. A fan bracket on a
car would thus be replaced by the makers at 30s. while the owner
forked out £ 10 for repairs to the radiator which it punctured. In a
free-for-all market Dealer A might well request asignature on aform,
clearing him of any liability outside that in the maker's guarantee.
Dealer B might equally well offer a form, this time with his own
signature, declaring his liabilities and his intentions to honour them.
In a sentence, abolition of fixed prices would almost certainly
benefit the buyer of everyday purchases, but it could react the other
way for customers who sought to gain by its attractions without due
thought for the morrow.

COVER PICTURE
SUBSCRIPTION RATES

ORN loudspeakers have gone in and out of vogue over the years,

but we hasten to reassure readers that the elegant structures
H
shown on the cover are not the latest do-it-yourself feature for use as

The subscription rate to HiFi News and The Tape Recorder
is 30s. in the U.K. and 32s.6d. overseas ( U.S.A. $4.50) from
99 Mortimer Street, London, W. I. This includes afree copy
of the annual index.

stereo pairs in small flats! In fact they are speakers, but of 1930's
vintage. Telefunken very kindly dug this picture out of their archives
in Germany for us.
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brings you AMERICA'S
FINEST HI-FI
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fabulous amplifiers and tuners

es/

THE

'
IMPERIAL'

TRACER

BEAM

STEREO

• by
CARTRIDGE

GRADO

Employing the fantastic new tracer beam development of Grado
Laboratories, this stereo cartridge surpasses the highest standards
set by the most critical listener. The inter modulation distortion is
incredibly low (0.8%) when playing heavily modulated discs. The
annoying problem shatter and inner groove distortion is eliminated completely!

Another superb characteristic of the tracer beam cartridge is the ability to track at one gram
and less in a high quality tone arm and yet perform beautifully in a record changer at up to
6 grams. The bass depth and solidity, the midrange detail, the high frequency sweetness and
smoothness are beyond compare. Add to this a phenomenal dynamic range and dimensional
separation and the result is a genuine thrill in listening you will never forget.
In the Tracer Beam Imperial Cartridge specially selected parts are individually hand fitted
with the utmost care. These cartridges are further calibrated to an extremely high standard
of performance, one cartridge at a time.
Stylus assembly replaceable by consumer!

price £13.6.6 (inc. £2.1.6 P.T.)

SPECIFICATION
Frequency Response 10-30,000 cps •
Output 0.9 mV/cm/sec per channel •
D.C. Resistance 1100 ohms per channel
Impedance II00 ohms per channel •
11-nit Load any value above 5,000 ohms •
Tracking Force 0.7-6 grams • Stylus Mass 0-3 Milligram
Stylus 0 6 thou. diamond
Compliance 30
10 • • Channel Separation 30 dB

Koss
REMOTE

MODEL PRO-4
Professional Headset. Engineered to meet the most
rigid requirements. Rugged construction makes it
both shock and shatterproof. Adjustable, spring steel
headband and fluid filled cushions fit head contour
for more efficient seal, providing almost complete
attenuation of ambient noise. High quality drivers in
acoustically designed enclosures furnish an unusually
smooth frequency response.

STEREOPHONES

CONTROL

AND

LISTENING

STATION

The T-5 Junction Box can be placed in the most
convenient spot for enjoyable listening ... anywhere
in the home. The separate gain controls for each
channel allow the listener to adjust the balance and
volume precisely to suit his individual taste. And the
on- off speaker switch makes possible complete
listening privacy when desired. Stereo jacks are
provided for two sets of KOSS STEREOPHONES.

Write, telephone or call for further
details of any of the above products

AUD1OSON LTD.,

ORCHARD

HOUSE,

ORCHARD STREET,
7S.)

MODEL SP- 3
Will reproduce any sound
the human ear can hear.
Extremely sensitive
3¡"
sound reproducers
mounted in each earpiece
catch the hidden
sounds of your recordings. Soft sponge foam
ear and head cushions
provide light- weight
comfort for extended
periods of listening. Frequency Response
10-15,000 cps. Impedance
4-16 ohms. Comes
complete with T-2 Adaptor
Plate that connects
to any system that will
play speakers.

LONDON W.I

telephone MAYfair 5431

AUDIO NEWS
Film Prize for Decca
I\ 1960 Decca were asked to make a simple film on their record
factory for the benefit of the New York company. Before the film
vf,as sent to America it was shown, as amatter of interest, at the 1961
March Festival of Live and Recorded Music. The reaction was so
favourable that immediate arrangements had to be made for loaning
the film to organisations in this country and to various European
associates of Decca. Soon, however, its reputation spread beyond the
record industry and it was not long before an agreement was made with
the Central Office of Information under which prints were supplied for
use in promoting British industry overseas.
The film, Handle with Care, has been awarded the Milan Chamber of
Commerce cup in the Monza Festival of Films on Industry and Arts
and Crafts. At the Festival a total of 60 films were entered by 11
countries, and eight prizes were awarded by various organisations.
Handle with Care is a16 mm colour film lasting about half an hour and
it is available on free loan under the usual conditions from the Decca
Publicity Dept.
Some New Addresses
known to many readers as makers of equipment
FITROBES,
cabinets, have changed their address to: 41-43 Ravens Row,

Stepney, London, E.1. The new factory and offices are at this address,
and all communications should be sent there from now on.
Chateau Productions Ltd., distributors of the Microkit condenser
microphone, have moved to: 4Manchester Street, London, W. I. There
have been various changes in the supply arrangements for the Microkit,
and the suppliers wish to apologise for any inconvenience and delays
caused as aresult.
The remaining two of our quartet of changes concern Mordaunt
Sound Reproducers, who have moved to: 1 Stanley Road, Napier
Road, Bromley, Kent, and Metro-Sound Mfg. Co. Ltd., who are now
at: Bridge Works, Wallace Road, London, N.1.

HiFi at Harrow

A

FIRM specialising in both hi-fi and electronic organs is City
Electronics Ltd., who have recently opened a new showroom at
North Harrow known as The Harrow Organ Centre. The spacious
showroom is devoted entirely to sound, and each quarter deals with a
different facet of the subject. At the far end is the hi-fi section, with a

comprehensive switched comparator and afull range of equipment; the
photo shows an array of turntables and amplifiers, etc. Opposite this is
an accessory counter where customers may purchase all types of spares
and tape. The other end of the shop is devoted to records and to
musical instruments, mainly electronic organs.
We understand that the managers have devoted their energies to
sound for four years, and in addition to the showroom there is a
recording studio and aworkshop for overhauls and repairs. The frm
recently gave ademonstration-concert at Wembley Town Hall.

Balmain at the BSRA
topic at a meeting of the BSRA on
January 17th. This started with alecture by Graham Balmain, of
the MSS Recording Co. Ltd., on specifications and performance.
After aclose examination of tape parameters, it was clear that se‘eral
considered important in advertisements were of little interest to the
domestic user. In particular, changes in sensitivity of several dB over
a3-minute period of music were not noticed by the audience during one
of the demonstrations.
Following his lecture, Mr. Balmain was joined by Mr. P. T. Hobson
(Minnesota Mining and Manufacturing Co. Ltd.), Mr. R. J. Munday
(E.M.!. Tape Ltd.), Mr. F. Livingston Hogg (
Livingston Laboratories
Ltd) and Mr. R. L. West ( Northern Polytechnic) to discuss questions
on tape recording submitted by BSRA members. Many points en the
overall performance of tape and heads were raised, but all panel
members agreed that there is no such thing as an ideal tape in all respects
and users should continue recording on that which appears to suii, their

M AGNETIC tape was the

machine.
News of G.A.B. and G.W.T.

GILBERT Briggs, whose name is abyword to practically everyone

in the audio industry, retired as Managing Director of Whatfedale
1P ireless Works Ltd. and became Chairman of the Board on January
11th. The business was founded by Mr. Briggs in 1933. The
Wharfedale organization (a member of the Rank Group) is undergoing considerable expansion, is acquiring additional premises, and
will be entering the field of amplifiers, tuners and other electronic
equipment. George Tillett, also very well known in the hi-fi world,
has been appointed Technical Director. Mr. Titlett has been Chief
Engineer of Daystrom Ltd. (
Heathkit) for some years and is known
to HiFi News readers as a member—in a private capacity—of our
technical reviewing team.

Henry's Postal Losses
Fr HE GPO wish to apologise for any inconvenience caused by the
non-delivery of goods ordered by post from Henry's Radio Ltd.,
303 Edgware Road, London, W.2, between November 1 th and
December 31st last. Customers who have sent Postal Orders, etc.,
may claim from the Post Office and re-order as necessary. Henry's
Radio wish to send their regrets to all concerned in this unfortunate
episode, but emphasise that the fault was in no way theirs.
"Now shall Itreat it as an unwanted focusing paraboloid, or just strap
aspeaker on and turn up the wick?"
27

(continued on page 757)
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NEW
beautifully styled equipment

LEAK HIGH FIDELITY EQUIPMENT breaks fresh ground
in 1964 with a completely new look. An exceptionally clean
design, functional without severity, attractive without
flamboyance, it offers a tasteful presentation which will look
well in any cabinet, in any style, in any surroundings.
Performance ? Unchanged and unquestionably superb !

World - wide
See the new LEAK equipment at the
AUDIO FAIR EXHIBITION
Demonstration Room 334

STAND NO. 64

demand

If you are interested in equipment offeringIstudio
quality reproduction and combining faultless presentation with audio engineering to impeccable standards,
write now for fully illustrated and detailed literature
on the complete new range of LEAK instruments.

for
e
2;Y e

Every LEAK instrument is craftsman- built and is
engineered to give the same high quality performance
as LEAK equipment supplied to the world's leading
broadcasting and recording studios. The world-wide
demand keeps the LEAK Organisation fully and
efficiently employed and enables studio quality
equipment to be sold at reasonable prices.

LOWEST

PRICES

HIGHEST QUALITY

LEAK

... the

first name in High

Fidelity

H. J. LEAK & CO. LIMITED
BRUNEL

ROAD,

WESTBURY

Telephone: SHEpherds Bush 1173
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FACTORY

ESTATE,

LONDON,

W3

Telegrams: Sinusoidal Ealux London

AU DIO NEWS—( continued)
Audio Fair Exhibitors

Vertical Angle Again

Booth Dem/ Lounge Office
Room

Richard Allan Radio Ltd.
Akai Electrical Co. Ltd. ..
Ampex Great Britain Ltd. ..
Akustische und Kino-Gerâte

rr HERE still seems to be some confusion over the question of vertical
tracking angle in pickups, as whenever this is mentioned in reviews
we receive letters from puzzled readers. In his review of the Goldring
CS90 last month (page 717) Mr. Webb mentioned that the angle of
vertical stylus motion was 15 degrees forward from truly vertical, but it
should be noted that this is not the angle of the stylus shank (which is
very minute anyway) but the angle of motion of the stylus when excited
vertically. It is almost impossible to manufacture apickup with atruly
vertical motion angle, and as the Americans have now adopted 15
degrees as standard it is reasonable to hope that the record companies
will see to it that their discs give the best reproduction when played with
pickups using such an angle.

46
Armstrong Audio Ltd. ..
19
Agfa Ltd. .. ..
2
The Acoustical Manufacturing Co. Ltd.
58
22
B.A.S.F. Chemicals Ltd. ..
Boosey & Hawkes (Sales) Ltd. 56
Brenell Engineering Co. Ltd. 28
Braun Electric International
9
S. G. Brown Ltd. .. ..
27
Butoba Schwarzwalder ..
68
Beyer Electrotechnische Fabrik 36
Clarke & Smith Manufacturing Ltd. .. ..
24
Clairtone Sound Corporation
of Canada
7
A. R. Sugden & Co. Ltd. ..
25
The Decca Record Co. Ltd. 65
Decca Radio & T.V. Co. Ltd. 66
Derritron Ultrasonics Ltd.
70
Design Furniture Ltd. ..
59
E.M.I. Tape Ltd. .. .. 63
Elcom (Northampton) Ltd. 60
Electroimpex of Hungary ..
61
Fane Acoustics Ltd.
19a
FiCord International Ltd. ..
37
The Ferrograph Co. Ltd. .. 67
Federation of British Tape
—
Recording Clubs ..

•
Jordan-Watts Loudspeakers
EADERS may remember E. J. Jordan from his Course in Loudspeaker Design and Understanding HiFi series some years ago.
Mr. Jordan, who has been with Goodmans for some years, has now set
out on his own (or almost) as a speaker manufacturer. The JordanWatts loudspeakers are said to employ some novel design features and
will be distributed by Boosey and Hawkes, the musical instrument
manufacturers. They will be at the Audio Fair.

R

Fortnightly Demonstrations
rrHE Audio Development Co. Ltd., of Bishop's Stortford, is moving in
A from Essex once afortnight to give hi-fi demonstrations in London
at the Morton Hotel, 2 Woburn Place, W.C.1. The demonstration
period is from 10 a.m. to 7p.m. on alternate Saturdays, and the first
event took place on Saturday, February 1st. This firm's packaged hi-fi
systems at budget prices are proving very popular and are part of a
general trend to low-cost stereo installations without the limitations of
the one-piece stereogram.
•
No Address—No Help

Grampian Reproducers Ltd.
G.K.D. Ltd. .•
The Goldring
Ltd.....
Mfg.
..
Garrard Engineering Co. Ltd.
General Gramophone Publications Ltd.
GevaertPhoto-ProductenN.V.
Goodmans Industries Ltd. ..
Grundig (G.B.) Ltd.
Miles Henslow Publications
Ltd.

32
45
20
29

Instrumatic Ltd...
Kodak Ltd...
K.E.F. Electronics Ltd. ..
Kelly Acoustics Ltd.
LoeweOpta A.G. ..
J. B. Lansing Sound Inc. ..
The Lowther Mfg. Co. Ltd.
The Long Playing Record
Library ..

33
49
38

W

•
Goldring Price Changes
THE range of turntable units marketed by The Goldring Manufacturing Co. Ltd. have undergone various price changes, the new
inclusive retail prices being as follows: GL58, £ 17 ls. 9d.; GL58/P,
£19 19s. 11d. ; GL70, £27 9s. 4d. ; GL70/P, £30 19s. ld.; G88, £ 18 18s. 5d.

VHF in Pembrokeshire
an adjunct to the new Welsh Channel 4television transmitter for
ASPembrokeshire
known as Haverfordwest, an extension to the
VHF/FM service opened on February 15th. This relays the Welsh
Home Service at 93.7 Mc/s, the Light at 89.3 Mc/s and the Third/
Network 3at 91.5 Mc/s.
•

Audio Fair Exhibitors

AS the Audio Fair comes so early in April this year, it is possible

that in some localities the preceding Easter weekend will delay
delivery of HiFi News until after the Show has started. Therefore, to
satisfy readers who wish to plan their visit in advance, we are printing
here the complete list of exhibitors. Next month's issue will, as usual,
contain afull-length guide to everything new or interesting to be seen at
the Show—apart, that is, from last minute surprises which not even we
can dig out in advance. Tickets for the Show may be obtained from
Hi Fi dealers or by sending us astampe2 addressed envelope.

Wharfedale Wireless Works
Ltd. .. ..
Worden
Audio
Developments Ltd. .. ..
Zonal Film Ltd. .. ..
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204
404
114

240
441
124

A.K.G.
Armstrong
Agfa

422
320
420
342
214
421
234
415

423
326

Quad
B.A.S.F.
Jordan-Watts
Brenell
Braun
Brown
Butoba
Beyer

341
216
426
241

321

—

215
242
236
235
448
117
322
213
113
221
414
337

—
—
—
—
—
—
—
—
—
—
—
—

324

—

154 —

237 —
319 —
118 —
145 —
244

—6

31
35

347
147

243
—
205
462
323
—
—
416
339

ill;
21
12

—
363
148

The Gramophone
Gevaert
Goodmans
Grundig

153 —

53
40

220
334
218

LIP Record
Library
Lustraphone
Leak
Luxor

Scotch
M.S.S.
Metro-Sound
209
Mullard
— Ortofon
109
Philips
152

—
325
—
425
150
424
301

—

-

S.T.C.
S.M.E.

—

-

Sherwood

449
315
249

122

—
—
225

Hi Fi News
Tape Recorder
Instrumatic
Kodak
KEF
Kelly
LoeweOpta
Lansing
Lowther

-

349
217
335
211
336
Ill
318
314
418
149
417
302

Clairtone
Connoisseur
Decca
Decca
Chapman
Design Furniture
E.M.I.
Elcom
Qualiton
Fane
Fi Cord
Ferrograph

123
162

158 -312
212 -224
-- 232,233-413 -- -112 -- -411 -409

—
—
—

Clarke & Smith

Fed. of Brit.
T/Ift Clubs
Grampian
G.K.D.
Goldring
Garrard

239

72

Lustraphone Ltd. .. ..
4
II. J. Leak & Co. Ltd. .. 64
Luxor Industri Aktiebolag ..
30
Minnesota Mining & Manufacturing Co. ..
55
M.S.S. Recording Co. Ltd.
51
Metrosound Ltd. ..
4a
Mullard Ltd.
50
Ortofon A/S ..
2a
Philips Electrical Ltd. ..
54
Peto Scott Electrical Instruments Ltd.—
Pye Ltd. ..
13
Pioneer Electronic Corp. ..
16
Planet Projects Ltd. ..
57
Rola-Celestion Ltd. .. ..
8
Radford Electronics Ltd. ..
II
Record Housing ..
52
Reslosound Ltd. .. .. 71
Rogers Developments Ltd. .. 43
Revox-Studer
15
Shure Electronics Ltd. .. 48
Standard Telephones &
Cables Ltd.
..
3
S.M.E. Ltd. .. .. 44
Sherwood Electronic Laboratories .. .. 42
Stuzzi Radiotechnischer
Betrieb ..
14
Sony Corporation of Tokyo 73
Tannoy Products Ltd. .. 23
Tandbergs Radiofabrikk A/S 69
Trio Corporation of Japan ..
62
Truvox Ltd. .. .. 41
Telefunken G.M.B.H. ..
5
Thorens S.A.
3a
Vitavox Ltd.
18
Vortexion Ltd. .• : : : 74
Whiteley Electrical Radio Co. 26
K. H. Williman & Co. Ltd. —
The Wilson Stereo Library
Ltd.

ILL C. K. of Sheffield, who wrote to us recently on aradio reception matter, please write again giving his name and address, as
Mr. Uden may be able to help him. Also, we have still not heard from
Mr. N. W. Qwinne (see bottom of page 507, December issue), whose
letter still awaits him at this office.

Allan
Akai
Ampex

120
412
247

39
47
17

Trade Name

Peto Scott
Pye
Pioneer
Planet
Celestion
Radford
Record Housing
Reslosound
450
Rogers
316
Revox
251, 250 Shure

115 —
116
311 —
309
447 —
446,463
248 —
262
121 — —
442 —
402 —
41
—
—
348 —
362
202 —
201
304 —
305
—
246 —
222

155 —
—

223

313 —
-

Stuzzi
Sony
Tannoy
Tandberg
Trio
Truvox
Telefunken
Thorens
Vitavox
Vortexion
Whiteley
Williman
Wilson Stereo
Library
Wharfedale
Worden
Zonal

FORTE
Forte. Allegro. Legato. Pianissimo. However the music is
to be played, it will be played well, and recorded that
way, too—on " SCOTCH" Magnetic Tape. Good music
deserves the best tape.

Colour- coded, too! The new " SCOTCH" colour coding
makes for easy recognition: Standard Play— black; Long
Play— green; Double Play— blue. Now you can spot the
tape you want across acrowded shop.

"SCOTCH" Magnetic Tape is made, in the most
modern tape plant in Europe, in clinical conditions where
dust and dirt are banished from the production areas.
Purity of product is strictly maintained right through to
final packaging.

Trade mark t

MAGNETIC

TAPE

FIX

nn MINNESOTA

And now, you payan average10 3
4 1essfor " SCOTCH"
/
Magnetic Tape than you did afew months ago—all adding
up to the most inexpensive high quality tape on the market.

ch Scbtch

RECORDING

1:

MINING AND

MANUFACTURING CO. LTD.

3M HOUSE, WIGMORE ST., LONDON W1
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magnetic tape

THIS

IS

WDHF

CHICAGO

PORTRAIT OF AN AMERICAN FM STATION
By ROGER GREGORY

rOR those who are not familiar with the American system of
I broadcasting it is only fair that Ishould explain how things are
over here before going ahead with the body of this article.
Almost all the broadcasting stations in this country (AM and FM)
are commercial concerns. These stations are owned by individuals or
small corporations who broadcast whatever type of programmes they
choose. Unfortunately, most go in for ahighly commercialised type of
programming in which one tune will be heard, followed by about five
commercials of amost obnoxious nature. AM stations, on the Medium
Waves, are the worst offenders since there are more of them. However,
even on FM there are alarge number of highly commercialised stations.
Unlike Great Britain, where the FM transmitters are used to supplement
the AM, most FM stations in the United States are independent of
AM associates.

lw six-bay transmitting antenna is
mounted atop this
250 ft. tower, which
is situated 7 miles
from the studio
Mr. de Haan told me that when the station was testing out its
antenna, the installation engineers told him it would take from two to
twenty days to tune the antenna once it was installed on the tower. One
hour and ahalf after the antenna had been installed on the tower it was
tuned and the transmitter was running on full power— much to the
surprise of the steeplejacks who were still working on the tower.
On May 24th, 1963, WDHF's studios were damaged by a fire of
unknown origin. The consequent damage to the studios and record
library was in excess of $ 75,000 (£25,000). Fortunately, the mixer
console and other items of studio equipment were not badly damaged,
and WDHF was back on the air after eleven hectic days' work by the
entire staff. The loyalty of WDHF's listeners is outstanding. During
the period when the station was off the air more than 5,000 phone calls
were received, and many listeners sent in contributions which, as
Mr. de Haan says, helped to raise morale.
James de Haan has been an amateur radio operator for the past 43
Fi, one of Chicago's leading
of his 58 years, and owned de Haan Ilihigh fidelity sales shops. During the war he was the chief radar officer
for the United States Marine Corps. The idea of operating acommercial FM station first occurred to him about seven years ago, and ashort
time later he obtained a construction permit from the Federal Communications Commission. To give you some idea of the kind of
perfectionist that James de Haan is, Ishould point out that from July
4th, 1958 until March 9th, 1959 he was working on the improvement
of the audio signal that WDHF was to put out. The time spent on this
was well worth it, since the station's signal is the finest in the Middle
West.

Always Another
The major advantage of having commercial FM stations is that
there is always another one to tune in. In the U.K. if one gets tired of
the BBC ( aregular occurrence according to what Ihear) there are no
other programmes available—unless you are one of the fortunate
minority who have joined Mr. Uden in picking up Continental stations.
Over here, in most areas, about 10 to 15 different FM stations can be
heard, sometimes as many as 90 or 100. The quality of these varies
from bad to excellent; all have different ideas on what kind of FM
signal to put out; and all have different engineering problems. This
article is about one of the best FM stations in the United States,
WDHF. Chicago.

Transmitter Details
WDHF transmits on 95-5 Mc/s with an effective radiated power
(ERP) of 52 kW. A General Electric frequency modulation transmitter,
which consumes 50 kW of electricity from a three-phase line, is used.
The omni-directional transmitting antenna is a 6- bay circular General
Electric type, mounted atop a 250 ft. self-supporting tower. Since the
studio and transmitter are afew miles apart it is necessary that they be
connected by a special high fidelity 600 ohm telephone line. The
length of the line, which is leased from Illinois Bell Telephone, is seven
miles. The audio signal must pass through four amplifiers between the
mixing console and the transmitter. However, a frequency range of
20 c/s-20 Kc/s is maintained, as well as a distortion figure of 0.5%.
Hum is inaudible.
In the studios, Rek-O-Kut turntables and arms are used as well as
Fairchild 225 and 230 cartridges and Ampex 354 tape recorders. The

11(im programmili4, room, showing the filing mien: with its
programme boards
Every weekday morning at 6.30, a royal fanfare of trumpets is
sounded to let listeners know that FM radio station WDHF is on the
air. This station is one of the most unusual in the USA in that its
programme format is determined entirely by the listeners and not by
the management.
WDHF is owned and operated by de Haan Hi Fi Incorporated and is
located in Chicago, Illinois. I recently went down to Chicago to
interview Mr. James de Haan who owns the station, and was amazed
at its size and efficiency. WDHF commenced broadcasting on March
9th, 1959, with studios in the Evergreen Park Shopping Centre on
Chicago's Southwest side. WDHF's studios are now located at 10225
South Western Avenue. The transmitter and tower are located in
nearby Oak Lawn, Illinois.

(continued on page 761)

ALL SMALL TOOLS FOR THE HOME CONSTRUCTOR

BUCK and RYAN LTD.
101 Tottenham Court Road, London, W.1.

MUS 7475
(4 lines)

and at 55-57 Harrow Road, Paddington, W.2
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The tape recorder
you're looking for is
in the Philips range
'Illiei
EL 3586

..... -

PHILIPS

TAPE REBCAOTRTDERERY

Records and plays back anywhere,
any time—even while being carried,
All transistor for economical running' and lightweight portability.
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g ns.

EL 3514
PHILIPS

:

MAINS TAPE

-----,,-._-,—..--

The first mains tape recorder ever
to feature the new, space-saving
upright styling. Four-track recording and playback.

27

EL 3541/H

FAMILY DE- LUXE TAPE RECORDER

4- SPEED HI-FI TAPE RECORDER

Has all the features of the EL3541
plus the important added advantage
of a leathercloth-covered wooden
cabinet.

This all- transistor, 4- track, 4-speed
tape recorder has no equal in the
medium price class. Many professional features.
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This truly remarkable four- track
tape recorder incorporates many
advanced features. The ideal instrument for the family man.

36 gns.
EL 3534

PHILIPS

4- SPEED HI-FI STEREO TAPE RECORDER
—WITH MULTIPLAY

Impeccable stereo and mono sound
plus multiplay—the feature that
permits the combination of many
monitored recordings on one track.
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THIS IS WDHF—(continued)

transmitter remote control panel is a Rust unit and Sherwood and
Karg tuners are used for monitoring.
WDHF employs eleven people, including six announcers who
generally work in three-hour shifts. The station is operated by the
announcer on duty, who spins the records, makes the announcements
and fills out the detailed FCC reports. No one is needed at the transmitter, which is controlled from the studio. All necessary voltage and
current readings are read from meters on the studio remote control
panel. WDHF has now started some multiplex stereo broadcasting,
but not on afull-time basis.
400,000 Audience
The primary signal area of the station is within a 75 mile radius of
Chicago, which covers North and Central Illinois, Northern Indiana,
Eastern Iowa, Southern Wisconsin and Western Michigan. The most
distant reception report received was one from Miami, Florida, a
distance of about 1,000 miles. Some regular listeners may be found in
Iowa (250 miles) and Minnesota (450 miles). Since August of 1961,
WDHF has had on file with the FCC an application to increase the
power output to 181 kW, but under anew FCC rule it does not appear
likely that permission will be granted. WDHF's audience is estimated
to be about 400,000 in the Chicago area alone.
The music played by the station is light in nature, and during atypical
half-hour one would hear such artists as Mantovani, Winifred Atwell,
Ray Coniff, Chet Atkins, Liberace and George Wright. The record
library of the station numbers about 12,000 LP albums. Upon the
purchase of anew record, it is sent to the audition room where each and
every band on the disc is auditioned. The bands which meet the station's
exacting format are then graded as to category: type of music, instrumental solo, tempo, etc. All tunes played by the station must contain
arecognisable melody, and the orchestration must not be too brassy,
nor too loud and raucous.

The boss Ji,,, de Haan at the controls for a Chicago Saturday
Night session
The station, which belongs to the National Association of Broadcasters (NAB), adheres to avery strict commercial policy which bans
commercials of the singing and 'spot' type. In peak listening time,
between 4 and 7 p.m., commercials are restricted to one every 15
minutes. At other times of day there are even less commercials. The
minimum time a sponsor may purchase is a 15-minute `packette'
programme, which consists of about 13 minutes of music and allows
the sponsor 14 minutes of advertising time. A programme of this type
costs the sponsor about £8. WDHF has 37 sponsors all of whom agree
with Mr. de Haan's opinion that a commercial will be much more
readily absorbed by the audience if it is done correctly and without a
lot of jingles and gabbled talk.
In a44-year period WDHF has become the most popular FM station
in the Chicago area, and this is amerit which has been well earned.

Programming System
The information is placed on an ElectroFile card (similar to an
IBM card) and is sent to the programming room where it is kept on
file. In the programming room are large programme boards which are
divided into half-hour segments for the following ten days. The
ElectroFile cards are arranged on the half-hour programme boards so
that awide variety of music is heard during ahalf-hour segment. After
each programme board has been checked to see that it conforms to the
station's programme policy, it is photographed on aZerox machine and
a copy is given to the announcer so that he knows which records to
play and the correct sequence.
By using this meticulous programming system the listener is not
forced to listen to any one man's choice of music, since the selection is
made by personnel in the programming room. By taking a survey
every 18 months, WDHF constantly knows what type of music its
listeners want to hear, and the people in the programming room have
the responsibility of selecting the appropriate tunes. It might seem that
with such awell-thought-out system as this, programming would at
times get alittle dull, but the opposite is true. Programmes heard on
WDHF are always bright and cheerful, since only records of the highest
calibre, musically and otherwise, are played.

LUSTRAPHONE
—the foremost name in microphones

do„

Over 100 Hours
WDHF broadcasts from 6.30 a.m. until 11.00 p.m. Monday to
Friday, from 10.00 a.m. until 1.00 a.m. on Saturdays, and from
10.00 a.m. until 11.00 p.m. on Sundays. This makes a total of 1104
hours aweek of the finest in light music. The news and weather are
broadcast five times a day. On Friday nights programmes such as
Broadway Shows, musical anthologies, and selected singers are
broadcast on the Friday Night Special. On Sundays there are programmes of organ and Hawaiian music.
The most popular programme which the station broadcasts is,
without a doubt, Chicago Saturday Night, which is on the air from
11.00 p.m. until 1.00 a.m. The announcer for this programme is Skipper'
Jim de Haan. He plays pieces which were popular during the 20s and
30s, as well as dance tunes by such orchestras as Ernie Heckscher,
Lester Lenin and Victor Sylvester.

RIBBONETTE
MICROPHONE

LAVALIER
MICROPHONE

A pencil ribbon microphone giving the highest
standard of monaural or
stereophonic reproduction,
the Ribbonette by Lustraphone is a really high
quality product.

With an adjustable halter
neck to leave the hands
free, the Lavalier by Lustraphone is a most efficient
dynamic
microphone,
equally effective indoors or
outdoors.

Send for fully illu,trated literature

t..•riLese>
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LUSTRAPHONE LIMITED
(Dept IIFN2) St George's Work r, Regent's Park Road,
London NW). PRImrose 884415;6

TWO MORE LOW-COST MIKES FROM SIC
STC, suppliers of microphones to the BBC, introduce two more professional microphones at popular
prices. The very advanced styling is coupled with high reliability and fidelity of sound.
4113 RIBBON CARDIOID MICROPHONE
A new quality microphone with marked unidirectional response, minimizing feedback and noise
pick-up.
Frequency

-esponse:

Sensitivity:
Impedance:
Back to front ratio:
Pr ice:

4114 MOVING COIL MICROPHONE
This dynamic microphone is ideal for amateur and
professional use where a rugged microphone of
moderate price is required. The Impedance is
ideal for transistor and amplifier input.

70 c s to 15 kc's
—87 dB 1 volt dyne,'cm 2
30 ohms nominal
15 dB approx.
Microphone £ 11.11.0. Stand 15/-

Frequency response:
100 c s to 8 kc s
Sensitivity: —80 dB 1 volt dyne ' cm 2
Impedance:
200 ohms nominal
Price:
£3.13.6.

These microphones are available from your retailer or Standard Telephones and Cables Limited,
Electro -Mechanical Division, West Road, Harlow, Essex. Telephone Harlow 21341. Telex 81184.

world-wide telecommunications and electronicsS
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TEST INSTRUMENTS
FOR THE ENTHUSIAST
Part 2 — MULTIRANGE METERS

By GORDON J. KING

HIS article looks at some of the multimeters which ar p ti l ly
Tsuitable
for the audio enthusiast; specifications are examined and
e

ar

Fig. I. Heathkit
MM- 1U kit- type
multirange meter

cu ar

the important features highlighted. It is hoped to guide those desirous
of obtaining a multimeter to a choice which, as far as possible, suits
both the application and the pocket. Before making a final decision,
though, the data sheets issued by the various makers should be studied,
having in mind the notes given in this article.
Hints and tips on multimeter usage will be given as we progress, but
it must be emphasised that this article is not meant to be exhaustive in
its survey of multimeters, and the omission of any manufacturer or
model has no significance whatever. This applies also to the order in
which the makes and models are presented.
An inexpensive kit instrument is Model MM- 1U by Daystrom in the
Heathkit series (fig. 1). This features 22 voltage, current and resistance
ranges in all. It reads AC volts but not AC current; the omission of
AC current is not too important so far as the audio operator is concerned. Instruments which measure AC current values over various
ranges need current transformers, as was mentioned in the previous
article, and these can bring up the cost considerably.
AC volts ranges are of some importance in audio work, for they
permit measurement of the audio voltage at certain high-level, low
impedance points of an amplifier. For low-level measurements at
high impedance a valve- or transistor-voltmeter is necessary, about
which more will be said in alater article.

voltage and current ranges are also very useful when testing in transistor
circuits.
A 9 V battery is used for the ohms ranges, which measure down to
about 0.2 ohms and up to 20 megohms; centre scale on the lowest
range is 15 ohms and 150 K on the highest of the three ranges.
Other useful features include adecibel scale from - 6dB to + 18 dB
and afront-panel polarity reversing switch. This makes it unnecessary
to transfer the test leads when alternately measuring positive and
negative voltages.
The circuit of Model MM- 1U is given in fig. 2, and it is instructive
to study this in conjunction with the basic, individual, multimeter
circuits detailed in the previous article. All resistors are 1% precision
type, and the full Heathkit data are given with the kit.
An instrument embodying amovement with a7µA sensitivity is the
supersensitive Taylor Model 100A (
fig. 3). Such great sensitivity means
that the instrument can be employed to measure voltage in high
resistance circuits with the minimum of error. For each volt on the
particular range there exists a resistance of 100 K across the test leads.
Thus, in the 100 V position there is an effective resistance of 10 M
across the test leads.
The time is now appropriate to see how the ' loading' of the test
circuit due to the connection of a meter can affect the accuracy of
the voltage reading.
In fig. 4(a) we have a simple resistive potential-divider circuit
comprising two resistors RI and R2 across a 200 V supply. This may
be a part of a network in a control unit, for example. Since the two
resistors have like values, each one has across it exactly one-half
of the supply voltage, that is 100 V. This can be proved by simple
arithmetic.
Now, let us suppose that we set about measuring the voltage across
RI with a 1,000 ohms/volt meter, switched to the 100 V range. The
meter thus reflects across its terminals a resistance of 100 K, made up
of the multiplier and movement resistances. When the meter is
connected across R2, the IM resistance is shunted with the 100 K of
the meter. This gives a combined resistance in the order of 90 K
(when two resistors are connected in parallel the combined value is
less than the lower value of the two). The actual value can be calculated

Fig. 3. Taylor Model
100.4, a multimeter
with the exceptional
sensitivity of100,000
ohms per volt for DC

from R total = RI x R IR2
+ R2 = 90.91 K in this case.
This new value for R2 in fig. 4(b) severely alters the ratio of R I /R2
and the voltmeter reads alittle below 17 V! The voltage across R2 can
be discovered from the following expression:
R2 xBattery Voltage
Voltage across R2
—
R 1 + R2
The reading error is thus in the order of 83 % using a 1,000 ohms/volt
meter on the 100 V range. The error would be less on the higher voltage
ranges and greater on the lower voltage ranges.
Fig. 4(c) shows the effect when a 100,000 ohms/volt meter, such as
the Taylor 100A, is used in the same network. Here 10 M resistance is
applied in parallel with R2 when the meter is switched to the 100 V
range. This gives acombined parallel value of 909 K and a reading of
about 95 V on the meter, representing an error of 5%.
A somewhat different viewpoint of the loading effect is given in
fig. 5. Here it is supposed that the HT line has negligible source
resistance compared with the resistance of the meter. This is always
true in hi-fi equipment, so meter A would always read the true HT line
voltage.
(
continued on page 765)

AC and DC voltage ranges are 0-1.5-5-15-50-150-500-1,500 V.
The 4¡ in. meter movement has a sensitivity of 50 µA, which gives a
value of 20,000 ohms/volt on the DC ranges. On the AC volts ranges
the value falls to 5,000 ohms/volt. While it is possible to maintain the
DC ohms/volt value on AC, there are several factors against it, one
being that the rectifier becomes more vulnerable to breakdown due to
transient peaks; another is that slight alterations in the rectifier tend to
reflect more as voltage errors, the greater the AC sensitivity. It will
be seen that most instruments have a lower ohms/volt value on AC
than on DC.
DC current ranges are 150 µA-15-150-500 mA-I5 A. An interesting
point is that current as small as 2µA gives areadable indication. This
is useful when checking oscillators by grid-current tests, etc. The low
28
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... and it plays back exactly what it hears. No more, no less
The uncanny trueness of Kodak Sound Recording Tape comes
primarily from an oxide layer of consistent thickness, manufactured to atolerance of 20- millionths of an inch. The emulsion
coating technique is the same as that used in producing multilayer emulsions for Kodak colour films, world-famous for their
quality, uniformity, dependability. You like Kodak colour, and
you'll like Kodak sound. Kodak Sound Recording Tape is
available now at leading Kodak dealers. " Expose" a roll of it
soon ... and listen.

Kodak

SOUND RECORDING TAPE

-64

Kodak Limited,
London.

TEST INSTRUMENTS—(continued)
However, although a true 100 V exists at the open terminal of the
100 K resistor, when meter B is connected the resistor ' looks' to the
meter like an extra multiplier (see Part 1). If meter B has asensitivity
of 1,000 ohms/volt and is set to the 100 V range the meter resistance is
virtually 100 K. The addition of RI effectively alters the range to
200 V FSD, so that at a nominally 100 V point the meter will read
only 50 V.
If the meter B is 10,000 ohms/volt switched to the 100 V range, RI in
fig. 5 would effectively extend the range to 110 V FSD, so the meter
would read 91 V. Similarly, a 100,000 ohms/volt meter on the 100 V
range would effectively be extended to 101 V FSD by RI and would
thus read 99 V.
The meter- loading aspect of voltage testing is of great importance.
Those new to the art are often totally bewildered when they discover
that there is virtually no change in pointer deflection when the voltage
range of amultimeter is reduced step by step in an endeavour to secure
a more readable indication. This is meter loading in practice and,
although really an applications angle, is best examined right now before
we get on to testing methods and while we are actually investigating
types of instrument.
The DC voltage ranges of the Taylor Model 100A are 0-05-2-510-25-100-250-1,000-2,5000 V, and range extension to 25,000 V is
possible by an external adaptor, Model 400. AC voltage ranges (at
5,000 ohms/volt) are 10-25-100-250-1,000-2,500 V. Smallest DC
current FSD range is 10 ¡ LA, giving a lowest indication of 02 !
The ranges are then 50-250 ,i2A-1-100 mA-1-10 A.
There are four ohms ranges giving 0-2 K-200 K-20 M-200 M, with
centre-scale readings of 20 ohms, 2 K, 200 K and 2 M respectively.
Five decibel ranges cover - 10 to + 62 dB, with 0dB referred to 1mW
(milliwatt) into 600 ohms. Useful for audio applications are the five
output ranges over 0-10-25-100-250-1,000 V; these are normally used
in conjunction with the decibel scale.
Other features include afive- inch-long scale marked in three colours
for scale identification, anti-parallax mirror for high reading accuracy,
polarity reversing button and automatic mechanical cut-out.
Parallax refers to the error that is likely to occur when taking ameter
reading when the line of sight deviates from the perpendicular relative
to the pointer and scale. The anti-parallax mirror on the scale plate
avoids this error, since the correct reading is that indicated when the
image of the pointer falls directly behind the pointer itself. Not all
multimeters incorporate such a device, but for high reading accuracy
(not always necessary, of course) it is indispensable.
On sensitive instruments some sort of cut-out, which disconnects the
movement from the test circuit immediately on an overload, is essential,
and on the Taylor this is accomplished by amechanical trip worked from
the pointer. A similar arrangement is adopted on certain Ayo instruments, while on others an overload rectifier is present across the moveRI
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-ment. This provides alow resistance by-pass to above-normal currents.
Accuracy of scale on meters is defined as the maximum error that is
likely to occur, as measured in a plus or minus percentage of the fullscale reading. The Taylor 100A, for example, has a DC accuracy of
2% and an AC accuracy of 3%.
A meter of 2% accuracy could give areading between 98 V and 102 V
on the 100 V range when connected across a source equal exactly to
100 V. Since the full-scale accuracy applies to all readings, 50 V
applied under the above conditions could give areading between 48 V
and 52 V, which at this point on the scale represents a 4% error! At
smaller readings the error will be even greater, quarter-scale deflection
representing a possible error of + 8%, and so on.
This means that for greatest accuracy the range which gives the most
deflection on the voltage being measured should be selected ( ignoring
for the moment the effects of meter loading). Similarly, an instrument
having ranges nearest to the voltages which are likely to be encountered
in practice should be chosen. For ordinary audio work an accuracy of
2% is usually adequate.
While multimeters with high ohms/volt values give agreater accuracy
of voltage reading than those with lower values, the former type of
meter is usually more expensive than the latter, other things being equal.
Extreme sensitivity is not always warranted, of course, for in relatively
low resistance circuits, using the highest possible voltage range consistent with usable pointer deflection, reasonable accuracy is possible
from instruments in the 10,000 and 20,000 ohms/volt category.
(continued on page 767)
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Fig. 6. The wellproven Ayo Model 8
has a sensitivity of
20 Klvolt on the DC
ranges, and is suitable for the more
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Fig. 2. Circuit of the Heathkit MM- 1U. It is instructive to compare this with the basic circuit elements detailed last month
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WHARFEDALE
SUPER 8/RS/DD

PRICE
£6.14.2

A masterpiece in design, performance,

(including 192 P.T.)

efficiency, low cost and versatility
Mr.

Impedance 10/15 ohms only.
1" dia, centre pole. Ceramic magnet.
Flux density 14,500 oersteds.
Total flux 60,000 maxwells.
Max. input 6watts rms or 12 watts peak.

40

Frequency range 40-20,000 c/s.
Aluminium voice coil.
Roll surround and double diaphragm.

30

PST/8

PERFORMANCE
There is a saying that handsome is as
handsome does, but there is no gain saying
that this speaker scores on both counts. The
output is well maintained up to 20 kcis and
we show in the waveforms that it will give
some undistorted output in asmall enclosure
even as low as 30 c/s, although we only
claim reasonable coverage down to 40 c/s.

Size 24" x 12" x 12"
Weight 17 lb. cabinet only
This unique cabinet is constructed
with expanded polystyrene panels
(patent no. 890886) and slotted
back to reduce resonance to a
minimum.
polished Walnut or Mahogany
veneers or oiled Teak.
Oak finish (light, medium or dark)
available to special order.
In Whitewood £7.10.0.
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APPLICATIONS
Mounted in the PST/8 cabinet shown above
left, or the home-made slotted back R 1
(details free on request), the Super 8/RS/DD
will do the following:

COLUMN

40".

10

PRICE £ 10. 10. 0. in a choice of

For omni directional
results at minimum

30

20

20

cost and little floor
space, the concrete
pipe can be bought
from builders' mer-

50 --

chants at about 12/6.
We supply acoustic
filter, BAF wadding
and aluminium dif-

Waveform with Super 8/RS/DD unit in
ICu. ft. enclosure with slotted back.
Input level: 1watt at 1,000 c/s. Actually the

fuser at £3.15.0 the
lot.

LF output at 50 c/s is superior to that from

I. give full domestic volume from

2.

improve

tape

recorder

performance

enormously.
3. handle 6watts from hi fi amplifier without
distress.
4. with W.M.T.2 isolating transformer (cost
only 13/6) improve the sound from most TV
sets.
5. turn a good record player into a very
good one.

any large diaphragm .sin. Cu. ft. enclosure
because of the better air loading.

Ask your Dealer for a Demonstration

e

e

WHARFEDALE WIRELESS WORKS LIMITED
IDLE

BRADFORD

Tel. Idle 123516
A

Grams:

766

Wharfdel' Bradford

watt

transistor set.

YORKSHIRE

TEST INSTRUMENTS—(continued)
In the 20,000 ohms/volt Taylor range there is the inexpensive pocketsize multimeter, Model 127A. This features AC and DC voltage ranges
(1,000 ohms/volt AC) to 1,000 V from 0-3 V DC and 10 V AC; DC
current 0-50 µA-1-10-100 mA, with external plug-in shunts for
1-5-10 A; and resistance in three ranges 0-2 K, 0-200 K and 0-20 M.
There are five decibel scales and the accuracy is 3% DC and 4 % AC.
A high grade accuracy ( 1.25 % to British Standard 89/1954 Industrial)
is given on the portable multimeter Model 72A, but here the sensitivity
is 1,000 ohms/volt on both AC and DC. Additional features are
buzzer for quick continuity checks and AC current ranges 0-15-150 mA
-1.5 A and extension to 15 A by external shunts.
A really comprehensive instrument is the Model 88B, with 20,000
ohms/volt DC and 2,000 ohms/volt AC. This measures DC volts from
0.1 to 2,500 on thirteen ranges (extension to 25,000 V with adaptor),
AC volts 1to 2,500 on eleven ranges, DC current from 0-05 mA to
10 A on fourteen ranges (extension by external shunts), AC current
from 1mA to 10 A on eleven ranges, resistance from 1ohm to 50 M
in five ranges, with internal batteries, decibels from - 20 to + 69 in
nine ranges and capacitance and inductance with external adaptor.
Overload protection, reverse polarity, etc., are also featured.
Also from Taylor is Model 105A, having 20,000 and 1,000 ohms/volt
values on DC and AC respectively. The movement is 40 µA with a
5in., three-colour scale and is overload protected up to 10,000%.

Fig. 5. A different
viewpoint ofthe meter
loading problem.
Here RI can be
looked upon as an
additional multiplication resistance (see
text)

The more sensitive the instrument, the less robust it is. This is a
general rule. In the early days ameter with 2,000 ohms/volt sensitivity
was considered very delicate and often stored in a solid, padded case
when not in use.
While all test equipment should be treated with normal care and
respect, today no extra special precautions are necessary with test
equipment of greater sensitivity. Extreme vibration could cause the
pointer pivots to jump out of their bearing cups and bad shocks could,
in addition, fracture a wire-wound resistor inside the instrument or
break the case or switch. Strong magnetic fields in proximity to the
meter could upset the accuracy either while the field is present or
permanently. These are the main things that should be guarded against.
Most multimeter movements are purposely damped by aclosed-loop
coil. This prevents the pointer from oscillating about the zero mark or
voltage reading. The pointer thus rises steadily to the reading and
then comes almost immediately to a standstill. The effect is akin to
the damping factor of an amplifier. This ' looks' to the speaker as a
low resistance across its speech coil and thus prevents overshoot on
transients.
When transporting an instrument with poor damping, the pointer
can be prevented from swinging against its stops by short-circuiting
the terminals with a piece of stout wire. A multimeter should be
switched to the lowest current range for the greatest damping effect.
Many instrument firms have available as an accessory carrying and
protective cases. These are well worth considering, rather in the same
light as camera cases. Indeed, some of the Ate cases are of the ' ever
ready' type, meaning that the instrument can be used whilst still
retained in the case.
From Ayo we have the acclaimed Model 8(
fig. 6). This has 30 ranges
set around a50 µA movement providing 20,000 ohms/volt DC and 1,000
ohms/volt AC ( from the 100 V range upwards). Accuracy is 1 % DC
and 125 % AC, and the scale length 5 in., with anti- parallax mirror.
An automatic cut-out is featured.
Voltage ranges are 0-2.5-10-25-100-250-1,000-2,500 V, with an
extra useful 500 V range on DC. DC current 50 i
ttA (
first indication
0.5 µA)-250 µA- I-10-100 mA-I-10 A. AC current 100 mA (first
indication 1mA)-1-2.5-10 A. Resistance 0-2 K (first indication 0-5
767

Fig. 4. This illustrates the effect of meter loading. As RI and R2 are the
saine value, each carries half the supply voltage as at (
a). When ameter
is applied the effective value of R2 is reduced: a 1Klvolt meter (
b) reflects
100 K across R2, giving an error of83 %; at (c)a 100 Klvolt meter reflects
10 M, giving an error of only 5%
ohm), 0-200 K and 0-20 M with internal batteries and 0-200 M with
external batteries.
Other features include accessories for range extension, electrically
interlocked switching, polarity reversing switch and AC current
transformer.
Popular with the enthusiast is the Ay() Multiminor (
fig. 7). This is
an inexpensive rectifier/moving-coil instrument of pocket size. DC
sensitivity is 10,000 ohms/volt, and 1,000 ohms/volt AC. Voltage
ranges are 0-10-25-100-250-1,000, with two extra, useful ranges0- 100 mV (first indication 2 mV) and 0-2-5 V—on DC. Resistance
in two ranges is measured 0-20 K ( first indication 5ohms) and 0-2 M.
The Mk 4latest model is supplied in an attractive black carrying case.
which also houses a pair of leads with interchangeable prods and clips
(fig. 7).
An inexpensive range of multimeters is that by Caby, handled by
Household Electrix Limited. Pocket version is Model Ml, ranged from

Fig. 7. The new Ayo
Multiminor Mark 4,
an ideal instrument
for the amateur audio
enthusiast

6V to 1.2 kV FSD over five ranges. DC current is measurablz on 30 mA
and 300 mA FSD ranges and resistance 0-100 K. AC and DC
sensitivities are 2,000 ohms/volt and accuracy 3%. There are other
Caby meters ranging from 4,000 to 10,000 and 20,000 ohms/volt
values.
Other firms producing and handling multimeters suitable for audio
applications include British Physical Laboratories, the ' Ranger• class
of instrument, Salford Electric Limited, producing the Super- K with
printed circuit and accuracy to BS89/1954, and the Super- 50 Selectest
20,000 ohms/volt DC and 2,000 ohms/volt AC, and TMK instruments
by Controlled Electronics.
So far, we have seen how meters work, investigated a selection of
types and studied their characteristics. The next article will tell about
the application of multimeters in the field of audio.
BULK TAPE ERASER
and recording head demagnetiser
Completely erases any size spool of magnetic
recording tape in seconds 200/250v. a.c. from all
good Hi-Fi shops or direct 35/. plus 2/6 p.p.
S.A.E. leaflet.

OSMABET LTD
46, Kendworth Rd., Edgware. MIddsx.
Tel STOnegrove 9314

INTRODUCING THE

THORENS " MASTERPIECE"

"MASTERPIECE" TD224
-THE WORLD'S FIRST TRANSCRIPTION TURNTABLE WITH FACILITIES FOR CHANCING RECORDS

AUDIO FAIR
STAND 3A

to

HOW IT WORKS

slide, balancing counter- weight and precision- calibrated stylus
force adjustment. Low inertia and very low bearing friction. Low

Imagine a firm, sure, yet gentle hand removing an individual
record from a stack, placing it carefully on aturntable, waiting

frequency resonance below 10 cps. for high compliance cartridges.
Inbuilt spirit level, high precision illuminated stroboscope, and
non-magnetic 12" turntable.

until the record is played, lifting it gently and placing it on a
lower stack, moving to the upper stack of unplayed records,

AUTOMATIC PERFORMANCE

and repeating the process infallibly— all automatically. There
you have the principle behind the unique Thorens TD 224. It
is aturntable that plays records individually, as records should

Plays automatically up to eight records V
T inch stack).
Intermixes records of any diameter between 7" and 12" provided

be played, yet changes them automatically, with precision,

speed, and centre hole diameters are alike.
Manual operation for playing single records without automatic
cycle.

grace and beauty.
To do this, a basically new mechanism has been developed
whereby records are no longer stacked on asupporting spindle

Records cleaned during play by means of built-in continuous

and on the moving turntable: the record stacking, before and
after play, is separated completely from the turntable.

record cleaning device mounted on record feed- in arm.

DIMENSIONS WITH FULL LOAD OF 12" RECORDS:

Every record is played individually and gets all the
benefits of a Thorens transcription turntable with professional tone arm, without limitation or compromise.

Length ...
Width
Depth ...

SPECIFICATION

Height ...

...

Speed regularity (wow and flutter content) and rumble level

DIMENSION OF UNIT PLATE:

(horizontal and vertical) exceed
equipment.

PRICE: £ 79.13.8 ( Tax paid).

NAB

standards for studio

4-speed operation, through long rubber belt, low speed stepped
pulley and idler wheel drive system.
100-120, 125-150, 200-250 volts; 50 and 60 cycle operation.
Professional type

BTD 12S

ImsOUNO

Tone Arm with stylus positioning
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26" (660 mm)

16f" (410 mm)
... 34" (90 mm) below top of mounting board
54" ( 140 mm) above mounting board
15f.

x 134-" (400 x 335 mm).

Write for deseiptire literature to:

METRO SOUND ( SALES) LTD
Bridge Works, Wallace Road, N.1
CANonbury
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FM AERIAL SPLITTING

By A

SOME NOTES FOR READERS WISHING TO FEED
RI,R2,R3 = 25.11

I — ! WATT
4
HIGH STABILITY TYPE.

COAX FROM

TWO RECEIVERS FROM ONE AERIAL

COAX OUTER
BRAIDING)

I WAS very surprised by the interest provoked awhile back by readers
wishing to operate two FM receivers from acommon aerial source;
like other contributors, Ihave always deplored the make do attitude
to FM aerials often encountered. It seems that when one writes about
altering the position or height of an aerial to improve reception, the
unfortunate listener believes that it cannot possibly make that much
difference; often the suggestions are ignored completely and the blame
laid elsewhere. It has been known for a listener to change his tuner,
amplifier and speaker in his quest to cure distortion caused by local
reception conditions! Fortunately, some do take note and do aspot of
site probing. The result is a pleasant surprise and often a letter of
thanks for one's help.
Having said all this, Imust admit to recognising that some households do have this aerial problem whereby aradio is used in one room
and a tuner unit in another. It may be uneconomic or just plain
awkward to fit up asecond aerial, so the Technical Editor has invited
me to offer some thoughts on the matter.

COAX OUTER
(
BRAIDING)

R3

COAX TO RECEIVER
'A"

TO
INNER
CABLE

COAX TO RECEIVER
B.

This ' Star' connection gives a 75-ohm match to each cable
signal per receiver, but involves more experiment. Either method is
best limited to use in areas of consistently strong reception, so please
let no one write in and say he has not been warned!
For optimum reception there is no substitute for a carefully sited
aerial. If this point were grasped and acted upon by many more tuner
owners, reception standards would soon rise. Then, and only then, will
we be able really to take the manufacturers to task about improving
their standards.
One final point, if you really must use acommon aerial and decide to
try the resistor network, do make sure not to overheat the high stability
resistors when soldering.

The Simplest Way
The simplest form of aerial splitting consists of no more than
purchasing some co-axial cable, cutting it and joining the two lengths
to the existing down-lead. The three inner conductors and outer
braided wire could be soldered together, though it is possible to buy a
suitable connecting plug from the local dealer. It is worth starting with
more cable than is really necessary and experimenting for optimum
results by cutting off a few inches at a time. The two feeders should
in any case not be less than about one wavelength ( 120 in.) long.
This is very much a try it and see' method and alittle experiment is
obviously worthwhile.
The other means of aerial splitting represents a more professional
approach in which the outcome is predictable. It consists of using a
network of three resistors which, when connected as shown in the
diagram, present a 75-ohm match at the three cable points. The outcome of this arrangement is predictable in that a6dB loss will result.
For example, if the signal voltage at the down- lead measured 1mV,
only half this voltage ( 500 itV) will appear in each feeder to the
receivers.

BUDGET STEREO ' 64
During the two years since our concept of Budget Stereo was first
launched, we have made certain modifications as improved components
became available, and the system is now exceedingly flexible to meet
varying requirements. In its essentials, however, this highly successful
formula for compact and modestly-priced domestic sound installations
has preserved aremarkable consistency. Today, as before, it is based
on a first-class ceramic stereo cartridge, such as the Connoisseur, a
transcription quality turntable, astereo amplifier such as the RD Cadet
or acombined amplifier/radio chassis like the Armstrong 227, aneat
and stylish table cabinet to house these components, and a pair of
bookshelf loudspeakers such as our exclusive best-seller, the CQ Junior,
or the KEF Celeste.

Signal Levels
Subject to local screening effects, a signal of ImV or more should
easily be obtainable within some 25 or 30 miles of the local station, so
that despite the 6DB loss two tuners or atuner and radio should still
receive an adequate signal to give good noise rejection. It would not
be advisable to use this arrangement where the initial signal at the
down-lead is less than about 300 i.LV; this is because in the economic
design of many domestic FM radio sets the circuit does not contain
proper noise-limiting stages and is less sensitive generally. Thus,
anything under about 150 ez.V (half the initially available signal) brings
increasing risks of aircraft flutter, car ignition noise and other electrical
disturbances to the reception. A good number of FM tuner units also
fail to provide complete noise rejection near busy roads unless upwards
of 300 p.V is available.
Summarising, then, the method of joining two additional feeders to
an existing aerial down-lead is capable of providing the strongest

While we take much pride in the many top-grade installations—
mainly based on Leak or QUAD equipment—which we are asked to
undertake, the overwhelming popular demand for our Budget Stereo
systems has made it plain that this type of assembly—usually costing
between £87 and £ 120—is ideally suited to the requirements of the
majority of music-loving homes. We are always glad to send you full
details by post, but much the best way of judging good audio equipment
is to visit our studio, where you can listen at leisure and discuss your
problems without the slightest obligation.

LIVE RECORD REVIEW . . . 2to 4.30 every Saturday
For more than seven years Saturday Recitals devoted to the latest
record releases have been an integral part of our unique service for
music lovers. These sessions are free and quite informal—you come
and go as you please—and they provide a splendid opportunity of
listening to lovely music, superbly reproduced. Afterwards you can,
if you wish, stay on to discuss records or equipment; if you want to
know what music we intend to play any given Saturday, telephone us
in the morning and we shall gladly furnish details of our programme.

DEIMOS LIMITED
ANNOUNCE A NEW SEMI-PROFESSIONAL TAPE AMPLIFIER
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

Thomas Heinitz

S CORWELL LANE, HILLINGDON. MIDDLESEX.

BAYswater 2077

HA Yes 3561
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MUSIC IN THE HOME
100 QUEENSWAY LONDON W2

Spotlight on quality . . .
The Mark 5 Series 2 tape recorder is a high quality
machine capable of making outstanding recordings.
Specification:

.

4 speeds 1, 3, 7-} and 15 ¡Ps • frequency
correction at all 4 speeds • 3 independent
motors • exceptionally low wow and flutter
content •
double- gapped
ferrite
erase
head to minimise erase noise • narrowgapped
record / playback
head
to
give
extended frequency response • pause control
• superimpose control • recording level
indicator ( meter extra) •
takes 81 in.
dia. reels • fast rewind ( 1200 ft. in 45
seconds) • digital rev. counter.

It is tastefully finished in medium grey
with chromed fittings, and designed not only for use
as a complete portable recorder but for
incorporation into a Hi -Fi installation.
(Deck, amplifier and power unit are available as
separate items). A low-level compensated output socket
is provided for driving an external Hi -Fi amplifier.

BRENELL ENGINEERING CO., LTD
la DOUGHTY STREET, LONDON W.C.1.
Telephone: HOLborn 7356 8
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our readers write
.about BBC FM quality

(using dBvg of course) when quoting specifications for audio amplifiers
and associated equipment.
We express an amplifier's negative feedback in decibels, we also
state noise level as so many decibels below agiven output level. Why
don't we also indicate harmonic distortion level similarly? Why not
state the gain of an amplifier in dBvg? True, decibel gain here would
not mean much because of widely differing input and output impedances
and the small effect that quite large variations in source and load
impedances have on modern feedback amplifiers.
Taking this astage further, we could adopt anew reference level for
hi-fi equipment, say 10 W (British variety of course). All quoted noise,
harmonic content and maximum output levels could be given in dBs
relative to this standard reference level. This might destroy some
beliefs that one amplifier with anoise level of 83 dB below 10 W is any
quieter than another with a noise output of 80 dB below 5 W; or
similarly that an amplifier giving a maximum output of 10 W will
necessarily sound louder than a 5W job using the same input.
Yours faithfully

From: M. Webb, 30 Patrick Road, West Bridgford, Nottingham.
Dear Sir:-1 read with much interest Mr. Hodgson's letter in the
January issue, but Ifeel you must ask your readers not to waste their
time and money in writing to the BBC, as Ihave been riding the same
hobby-horse' for some years without success.
In April 1961 Ireceived a reply from the Head of the Engineering
Information Dept. on this subject which stated: " May we point out
that the VHF service was never intended to be a high fidelity network,
but in every case we endeavour to radiate the maximum frequency
response possible. In all cases this is restricted by the use of telephone
circuits over which we have little control."
Your Technical Editor can steep-cut at 7 Kc/s with no audible
difference. Ican very often cut at 5 Kc/s with absolutely no effect,
and considering Sutton Coldfield can extend up to 11 Kc/s Iconsider
this is adisgrace.
There are times when we do get really good quality for FM transmissions, but these are so rare that Ifor one will still stick to records
when Iwant to get the best from my equipment.
This attitude is not reserved for the official statements. Ihave asked
producers and sound engineers and Ireceive replies like: " Nobody is
bothered about sound today, so long as we send good pictures that is
all they want" and " So long as the sound can be received on acar radio
and the transistor set, that is all that matters; who wants to listen to
sound radio nowadays apart from afew enthusiasts?"
Idon't want colour TV, nor quite so much stereo sound—after all
we have all heard the 'average' stereo set-up sold to the general public:
stick two 5 in. speakers in a hardboard-cased gramophone and they
are happy.
The public have, by and large, managed without 0.5 mfd condensers
across the loudspeaker for some time now, and are even beginning
to use aerials again for their radios. Isn't it time the BBC woke up to
this problem and did something about it ? They use the best equipment
in the studios and at the transmitters, but so often ruin it by pushing
the signal over poor-quality landlines.
Yes, Mr. Hodgson, you are so right, but try to move the BBC? You
might as well try to empty the Atlantic with ateaspoon.

G. J. K. comments as follows: When Iwas writing my piece on the
decibel Ihad in the back of my mind that this old—though nevertheless
real—skeleton would again be exposed. Iagree one hundred per cent
with Mr. Brighton, as Ithink most of the academic among us will feel
also; but Iwas writing for the practising enthusiast as distinct from the
engineer, and in practice one uses decibels as a measure of the ratio of
voltages and currents as well as for power.
RF men do it as well as AF men, and I'm sure that Dr. Bell would
fully understand! Iknow aman who can assess heights better in terms
of decibels than in feet and inches when heights are considered in
ratios. That man is a practical user of decibels. Please let us retain
our technical colloquialisms and not confuse the reader whose interest
is focused on those specifications given in dBs by many manufacturers
in a technically colloquial manner. For readers keen to know the
beginnings of the dB, Ican thoroughly recommend astudy of the book
quoted by Mr. Brighton.

.about record rejection

Yours faithfully

From: L. Fish, 8 Handel Close, Edgware, Middlesex.
Dear Sir:- 1 was intrigued by your cartoon on page 587 of the
January issue. It must surely have rung a bell for those who are old
enough to remember radio in the early ' 30s. If my memory serves me
correctly, EMI ( then The Gramophone Co. Ltd.) produced what must
have been one of the first radiograms incorporating arecord changer.
A pile of records was stacked to the left of a6in. turntable. An arm
lowered itself to grab the top record by its rim— lifted it and swung over
to the turntable and moved away to allow the pickup to do its work. At
the end of each playing, after the pickup and arm had returned to rest
and whilst the turntable was still spinning ( 78 rpm), aspigot moved up
from the motor- board, striking that part of the record overhanging the
turntable. The spigot moved up far enough to tilt the record clear
of the centre spindle, at which point each record would shoot off the
turntable, all with unerring accuracy, into an inclined receptacle, one
on top of the other until there were no more to play.
Iam not sure which gave me more pleasure—listening to the music or
watching the performance and hoping to see one ' go into orbit' as
they say now.
Yours faithfully

. . . about the decibel
From: J. Brighton, 55 Waverley Avenue, Kidlington, Oxford.
Dear Sir:— Mr. Gordon J. King's article on the decibel in the
January issue has probably been of great value to many readers who
have suffered confusion with decibels. However, Ifeel that Mr. King
has, like many other radio and audio people, taken liberties with the
unit which must make Dr. Alexander Bell turn in his grave. It seems
that the only people left who use the decibel correctly are the linetransmission fraternity. Presumably Mr. King's 20 : 1output transformers have a loss of 26 dB instead of less than 1dB for ahalf decent
type if the decibel is used correctly.
The decibel is a unit of power ratio, nothing more or less. Probably
the radio engineer who has done more than anyone else to point out the
errors of others in this respect is F. Langford-Smith, Editor of the
Radio Designers' Handbook. I quote from the fourth edition, page
810: " Much confusion has been caused by the incorrect or careless
use of decibels to indicate the gain of avoltage amplifier. Decibels may
be used in various ways to indicate the gain of an amplifier: (A) In
terms of voltage gain. This is really an arbitrary use of decibels, but it is
so convenient that it cannot be suppressed . . . . It is important to
distinguish these decibels from decibels of power, which have an
entirely different meaning. The abbreviation dBvg is suggested as
indicating decibels of voltage gain."
I suggest that Mr. King should have said that the microphone
amplifier quoted at the beginning of his article had again of 100 times
or 40 dBvg.
Like Mr. Langford-Smith Iagree that this arbitrary use of decibels
cannot and should not be suppressed. I wish it were used more

•

.about pickup arm damping
From: J. Bickerstaffe, Hylton House, Long Marton, Appleby,
Westmorland.
Dear Sir:—The photo of Mr. Patchin's pickup arm in the January
issue left me feeling envious of his skill— Ionly wish my own had come
out looking so elegant and with such afinish.
The mention of the possible uses of grease damping of the LF
resonance prompts me to mention that such experiments may lead
to trouble and disappointment; it is my opinion that little if anything is
(continued on page 773)
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READERS' LETTERS—( continued)
to be gained in most cases by stuffing grease around the pivot point in
alightweight arm such as this.
One of the banes of aunipivot is the fact that the arm is free to move
in all directions, including torsionally, and the natural torsional resonance may be excited by the head following disc irregularities. Early
on Itried various of the silicone greases available to damp this resonance, and although those tried were effective in damping torsional
movements of large amplitude they offered little or none to smaller
movements. It seems that unless the movements are large enough to
exceed the elastic limit of the grease, the latter behaves more-or-less as
an added pure stiffness which pushes the torsional resonance higher in
frequency—in one arm this resonance reached 4-5 c/s, and whilst
playing one particular record aconstant torsional motion was clearly
visible.
An arm such as Mr. Patchin's is likely to have a natural torsional
resonance greater than 1c/s, and packing grease around the pivot may
push this still higher, towards, or maybe into, the ripple range.
If torsional excitation is experienced without grease around the
pivot, then from my own experience Iwould suggest that an effective
cure in this case would be to increase the pivot friction somehow to a
value where the (relatively small) forces tending to cause torsional
motion are not likely to exceed the torsional pivot friction. This leads
to the vexed question of just how far we can go before lateral and
vertical drag on the head become excessive. This is just one of many
conflicting requirements which tend to send one up the wall.
However, the relatively large radius of II
« in. quoted for the tip of the
pivot needle, and the use of durai for the pivot cup, lead me to believe
that the pivot friction in Mr. Patchin's arm may not be excessively
low, and excitation of torsional resonance without grease not a
headache.
If Iwere to construct such an arm ( but can't as Ihaven't the skill!)
and found the above to be the case, then Iwould be content to sit
back and admire it rather than experiment with goo.
Yours faithfully

I and countless others who have listened to good and average
quality stereo say again and again that the breadth and depth of the
reproduced sound is most satisfying and one's interest never wanes.
Even some teenagers of fourteen or so have agreed that there is something extra in stereo—and they usually don't care what it sounds like
as long as it contains the Beatles.
How much proof do you need, except to go and listen for yourself,
not at an Audio Fair, but in the comfort of someone's home where
you can appreciate the music?
Yours faithfully
•

... about an experience of truth
From: C. J. Breunig, 1Kendal Road, Gloucester.
Dear Sir:—Recently we have seen afurore of letters about the LSO
in the living room, people buying cartridges for theoretical qualities or
linking peculiar speakers in parallel—whether the Rasoumovsky
Quartets were conceived in ' ffss' . .
I have progressed from the inevitable portable record player,
through a Black Box, mediumfi, then Rogers HG88, ffss, one bass
reflex and a column speaker with two electrostatic HF units, to
Quad mono and stereo, two ESLs with Garrard 301 and Ortofon
SPU/GT with elliptical stylus, etc. Happily for me my critical awareness of inadequacy and distortion in these reproducing systems was
related to awareness of positive trends in the bank balance.
But the playing of gramophone records, although at times giving
the illusion of concert-hall realism, brings us through the medium of
sound, of interpretation, to music—to me an experience of Truth.
With a plethora of recorded material we must discriminate— if we
reject mono discs we disallow artists like Schnabel, Furtwângler or
Toscanini. Ihave just been listening to the fine CBS/Bruno Walter/
Bruckner-Wagner set: the warm beautiful reading of the Siegfried
Idyll and Lohengrin Prelude. Curious, Ipulled out the old Toscanini
disc for comparison—just a few bars maybe, but Ilistened to it all.
Sour woodwind timbres, yes, but Spring-like radiance and tenderness
pervading every phrase. Will it ever sound dull?
Yours faithfully

•

.about vectorial intricacies

... about SME service

From: E. Morris, 205 Fairmount Hospital Street, Argyle,
Johannesburg, S. Africa.
Dear Sir:—John Crabbe invited comments on the current stereo/
mono controversy, so Isubmit my —20 dB squeak.
If a man is a genuine music-lover, he will find pleasure in sounds
emanating from a 1904 gramophone, a narrow-band AM receiver or
a full symphony orchestra. Iam not only a genuine music-lover but
aradio technician into the bargain.
When a composer conceives an orchestral texture he doesn't
consciously bother with the whereabouts of the instrumentalists—he
requires them as a means to an aesthetic end and ' hears' the sum
total on asingle channel—in mono, as we'd say nowadays.
Similarly, the complex signal generated by afull symphony orchestra
is on a single channel through each of any number of transducers
employed to mix it, record it or transmit it.
I use a fairly expensive set-up—ffss pickup, 301 Garrard, twin
Mullard 5-10s, and Goodmans Axiom 300s. Why? Because Imarvel
at the result of the vectorial intricacies involved in stereo disc recording
—but Ineed them about as much as Ineed CinemaScope, Cinerama
or any other goodies.
Anything that occurs in nature is natural and since recording does
not occur in nature and is thus not natural, why try to polish and buff
and burnish the already gilded artificial lily?
Yours faithfully

From: H. J. G. H. Foy, 15 Taratola Road, Alipore, Calcutta, 27, India.
Dear Sir:—Ishould like to comment on the excellent service given
by Messrs. SME Limited to apast customer now resident in India.
Some while ago, during my move to India, I lost the mounting
screws and the bias-adjuster guide of my SME Pickup. Iwrote to
Messrs. SME asking for replacements (to be paid for by friends in
England, as it is impossible to remit money from India). Ialso asked
a number of technical questions, one of which was whether it is
possible to convert aSeries-Iarm into aSeries-II.
Within ten days Ireceived an answer from Messrs. SME enclosing
complimentary bias-adjuster guide and screws, together with an offer
to convert my existing arm at their standard charge. They were
prepared to send out to me a rebuilt arm on the understanding that
the original arm would be returned to them after Ihad received the
rebuild. All the technical questions were answered concisely and
sensibly and in sequence.
The courtesy and promptness of their reply is most unusual and
is an example of the excellent customer service which can be provided
by manufacturers of top-quality goods. It is unfortunate that more
concerns do not realise what opportunities are missed through tardy
and incomplete replies to enquiries, leading eventually to frustration
and loss of interest.
Yours faithfully

CITY &

.about one sensible view
From: D. Caldwell, 13 Grove Street, Ashton-in-Makerfield, Wigan.
Dear Sir:--There is only one sensible view to take on the monostereo issue: Mono is all right for pop records or speech-making, but
that's it! Music played through a mono set-up is uninteresting; all
the sound is concentrated into a beam which is directed at you, and
after awhile it becomes very, very boring.
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cross-channel reception conditions as they affect Essex, Kent, Sussex,
Hampshire, Devon and adjoining counties. Thus, subject to local
screening, readers using a tuner which provides a programme of low
noise and distortion at upwards of afew micro-volts, together with a
suitably directed aerial, should be finding conditions very much as
described here and demonstrated on recent tapes.
Naturally, of the many hundreds of readers who are within range of
such reception either occasionally or regularly, only asmall percentage
take an active interest. Personally, Ihave always thought it a waste
of good money to buy atuner unit just to hear the three local programmes
without athought for other regional or European programmes which
are available. May Itherefore remind those who think similarly that
their reports and queries are very welcome.
A large high-pressure area built up over Germany during January 2nd
and the weather patterns over Britain and Western Europe showed
some striking similarities to those of early December 1962. Cold, very
moist air with low cloud over north-east France, Luxembourg and
south-west Germany was trapped by much warmer and drier air above.
RTF stations Caen, Lille, Brest, Bourges, Troyes, Paris and Reims were
receivable in one district or another of south-east England by late
afternoon.
The following day, the 3rd, saw chaotic conditions over the Band
and only aselective tuner could sort out the pileup of distant BBC and
European broadcasts coming in. Overnight the high-masted Belgian
stations Anlier (
87-6 Mc/s) and Liège (
90-5 Mc/s) had risen in strength
to 25-30 jtV, whilst Radio Luxembourg (
Marnach, 97 Mc/s) provided
some pleasant light music with Le Mans sizzling away on the same
frequency!
Around 11.10 a.m. the only FM station of Saarlândische Rundfunk
on the Giittelhorn (
near Saarbrücken) rose over tuner noise in Aylesbury
on 91-3 and 88 Mc/s, remaining audible throughout the day. Another
German station received over the same period was Hornisgrinde
(96-2 Mc/s) operated by Südwestfunk. Some programmes heard were:
"Midday Concert" (on records), including works of Saint-Saëns,
Brahms and Dvofák; 13.45: a schools broadcast illustrated with
excerpts from Beethoven's 3rd Piano Concerto; 15.00: news, weather
and winter sports report; 23.20: SWF Jazz Session ( the SWF have
since confirmed this reception by QSL card).
The Luxembourg transmission appears to have been heard over a
wide area (even in the Midlands) especially after 23.05 when the
International Night Programme in French and German was in progress.
The cold air over France pushed northwards to the Low Countries,
so that late on the 3rd, strong Dutch signals were experienced in eastern
districts. Weak Danish signals were also reported.
A south-easterly airflow returned between January 16th and 19th
again bringing strong French reception. Bruckner's 3rd Symphony
was among the items performed by the RTF National Orchestra in the
concert of the 16th (available in stereo with two tuners!). Of the broadcast heard mono through Caen, Mr. B. E. Hare (South Kensington)
remarks: " Dynamic range was definitely better than the BBC provides.
The feeling of presence' was astonishing." Cross-channel FM awaste
of time? Some of us don't think so!
N
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Because the D 12 dynamic directional microphone
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RECOMMENDED
STEREO
RECORDINGS
George
We/don's
last record, with six
popular
orchestral
pieces including the
1812 Overture with
brass band and cannon fire.

produced over 100 of one and 80 of the other; in doing so he set the
basic formal pattern for Mozart, Beethoven and Schubert. Among his
later Quartets are Op. 74 No. 3in G minor and Op. 76 No. 2in D minor,
known respectively as the Horserider and the Quinten (
from certain
rhythms in the first case and afalling fifth interval in the second).
These two works are recorded by the Loewenguth Quartet on
Oriole Eurodisc SMG 20066 (34s. 3d.). Both receive good sound
performances, but without that last ounce of rhythmic incisiveness
which one hears from fine quartets on inspired occasions. On the
whole the Quinten gets the better performance; the third movement of
this is quite delightful. The key of the Horserider is given wrongly on
the record label.

M

IXED bags of well-known orchestral pieces have been popular
with the recording companies ever since the introduction of LPs,
and the most unlikely combinations of composers and styles seem to go
down well with the record buying public. Our first disc this month
features music by Tchaikovsky, Droll-a, Mendelssohn, Verdi and
Smetana, and if you like these composers and are enthusiastic for
first-rate stereo sound quality we can heartily recommend Columbia
SC X 3499 ( 32s.).
The key item here is the ever- popular 1812 Overture, with the late
George Weldon conducting the Philharmonia Orchestra—assisted by
the band of the Royal Marines and appropriate cannon fire. This was
the last record made by George Weldon before his tragic death last
Autumn.

Brighter arid Wider
The recording of both works is excellent, with the players set fairly
near but still exciting some studio ambience. The G minor is just very
slightly brighter and more widely spaced than the other, but both are
very fine examples of string quartet recording.
Back to the full orchestra, and to the 20th Century, for Prokofiev's
Symphony No. 6in E fiat, played by the Philadelphia Orchestra under
Eugene Ormandy on CBS SBRG 72149 ( 37s. 6d.). This symphony was
composed during atime of great doubt about the position of the artist
in Soviet society, and the sleeve note implies that this has aconsiderable
bearing on the composition itself. But we are not convinced of this
and our impressions of the music are as follows.

Attention to Detail
The 1812 receives a good lively performance with adequate contrast
between the various episodes and aproper attention to detail in the less
spectacular parts. The recording is very brilliant and needs a small
amount of treble cut and/or filtering—it is then excellent. Directional
information is first class, the orchestra is placed at amoderate distance,
and there is a good ' punch' on the tuttis. Cannon fire and the brass
band are included authentically, as intended by the composer at the
first performance, the guns replacing the more usual bass drum. The
music was recorded at the Kingsway Hall and the guns at White
City, but the integration is done beautifully.
Dvorak is represented by the Carnaval Overture, which receives a
magnificent performance full of life and vitality. With a little bass lift
in addition to aslight top cut the recording of this piece is very convincing indeed, with good stereo placement and great realism.
In complete musical contrast is the Scherzo from Mendelssohn's
Midsummer Night's Dream music. The performance of this is rather
more routine and the delicate fairy-like atmosphere is alittle lost. The
woodwind is perhaps a shade too far forward for a convincing
instrumental balance, bat the tonal balance is excellent and the recording very clean.

Not Very Symphonic
Apart from one theme which occurs in the first and last of the three
movements, this work is not very symphonic in the sense of having a
conventional development or clearly linked passages. Indeed it is almost
'programme music', with lively, colourful episodes alternating with
quieter sections. Despite powerful outbursts at times the symphony is
quite melodic and restful on the whole, with passages suggesting wide
open spaces after the fashion of Aaron Copland ( Prokofiev's isolation ?).
Also, and this will no doubt seem adaft suggestion to musicologists, we
detected things reminiscent of Bruckner, similar to those found in
Shostakovitch in relation to Mahler.
The work receives a powerful performance in the best Philadelphia/
Ormandy manner, and the recording supports the performance with a
(continued on page 777)

Tripping and Trivial

SOUTHERN AUDIO SERVICES

The Prelude to Act One of Verdi's La Traviata is next on the list,
and it is given a pleasing but nevertheless rather too tripping and
trivial performance. Some very slight filtering is useful for asuspicion
of edge on the violins, but otherwise the sound is smooth and spacious.
The Polka from Smetana's Bartered Bride is played in a lively and
piquant manner which illustrates Weldon's flair for conducting good
light music with great verve. With slight top cut as for the 1812 this
piece is recorded in avivid and spacious manner enabling it to pass our
eyes-closed listening test with top marks.
The final item on this exceptional value-for- money record takes us
back to Tchaikovsky for the Waltz from the Serenade for Strings.
This is performed pleasantly and the strings recorded spaciously.
We move now from a wide range of brilliant tone-colours to the
simple—but profoundly satisfying—string quartet. Haydn was in many
senses the father of the classical Symphony and String Quartet, and he

We are pleased to announce our new premises in Croydon,
which are open for the Sale and Service of all leading makes of
Tape Recording and High- Fidelity equipment.
All tapes and accessories supplied. Special units built to
customer's requirements. If you have any 'Sound' problems,
consult us. We will be glad to advise.
SOUTHERN AUDIO SERVICES
3 Lower Church Street, Croydon, Surrey.
Tel: CROydon 9134
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TRIO
of Japan

HI-FI and
STEREO
EQUIPMENT

LONDON
Bow mans , H igh St., Camden Town, N.W.I.
Dynamic Stores, 118, Edgware Rd., W.2.
Hamptons, High St., Kensington, W.8.
H. C. Harridge, 8 Moor St., W.I.
Imhof Ltd., New Oxford St., W.C.I.
Kings Radio, 151, Sloane St., S.W.I.
Largs, 76/77, High Holborn, W.C.I.
Lasky's Radio, 207, Edgware Rd.. W.2, and
33. Tottenham Court Road, WI., and
152/3, Fleet St., E.C.4.
Martins, King's Rd., S.W.3.
Masseys, 117/123, High Road, W.4.
Radio-Vision, 4, Praed Street, W.2.
V. J. Monk, 141, Plumstead Road, S.E.8.
National Radio, 82, High Street, N.W.8.
Nunhead Electrics, 38, Nunhead Lane,
SEIS.
Selfridges Ltd., Oxford St., London, W.I.
Tape Recorder Centre, 82, High Holborn,
London, W.C.I.
Teleson ic, 92, Totten ham Court Road, W. I,
Teletape. 84/86. Shaftesbury Ave., W.C.
TeleTape, 33, Edgware Rd, London, W.2.
T.M.B., Electronics, 115, Tanners Hill,
SES.
Wallace Heaton Ltd., Fleet St., E.C.4.

Retail Price 49 gns.
"TRIO" Model F.M. 105 FM Tuner.
AFC 80-108 Mc. Provision for Multiplex
Adaptor AC Mains. 8 Valves.
Retail Price 31 gns.

...

designed for the
connoisseur of fine reproduction
//

,

"TRIO"
Model
A.F.270
FM/AM-AM
Stereo Tuner (illustrated).
Will receive
simultaneous FM AM Stereo Broadcast or FM
and AM sections independently. Provision for
FM Multiplex. AC Mains. 10 Valves.

"TRIO" Model W.E. 24 Stereo Pre-Main
Amplifier
Output per channel 5 watts ( USA 10 watts).
Output Monaural 10 watts ( USA 20 watts).
AC Mains.
Retail Price 45 gns.
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BIRMINGHAM
Rackhams ( Harrods) Ltd.. Corporation St.
Collin Turner, 39, York Rd., Kingsheath.
BURY ST. EDMUNDS
Radio Services, 10, Hatter St.
CARDIFF
City Radio Ltd., 2, Church Hill Way.
CARSHALTON ( Surrey)
Cathodyne, The Market, 13, Rosehill.
COVENTRY
R.E.S. (
Coventry) Ltd., 13, City Arcade.
CROYDON
Addiscombe Radio, 307, Lr. Addiscombe
Road.
DERBY
V. Buckland Ltd., 37/9, London Rd.

"TRIO" Model W-38

DONCASTER
Ron Gaunt, 100, Carr House Rd.

HIGH FIDELITY TUNER AMPUFIER

DOVER
B. A. A. Smye-Rumsby, 2, Queen St.

(illustrated above)

HAYES ( Middx.)
Rowley's Electrical. II, Broadway Parade.

A general-purpose stereo amplifier for disc
playback and all types of broadcast reception such as AM-AM stereo, FM, S.W. and,
if an FM multiplex adaptor used additionally,
FM multiplex stereo. Audio output of 14
watts per channel or 28 watts total. Hum
eliminated by direct current filament
heating system in the equalizer circuit.
Rumble filter eliminates low level disturbance. Magic eyes. Foster-Seeley F.M. detector brings you stable and superb highfidelity reception.

IPSWICH
Hi -Fi Centre, 37, Elm St.
KING'S LYNN
A. B. Grief, 47, Railway St.
LANCASTER
Lamberts Ltd., 46, North Rd.
LEICESTER
Hi Fi Record Bar, Applegate.
LIVERPOOL
Beaver Radio Ltd., 60-62, Whitechapel.
LUTON
Coventry Radio, 189, Dunstable Rd.
D. P. Hobbs, 99, Stuart Street.
MANCHESTER
Godleys, 2, Shudehill.

Retail Price 79+ gns.

NORTH HARROW
City Electronics, Imperial Drive.
NORTHAMPTON
H. C. Rankin, 22, Wellingborough
Audiocraft, Kettering Rd.
Cryers, 222. Wellingborough Rd.

Sole Distributors for the U.K.

WINTER TRADING CO. LTD.

Rd.

95 99,

OLDHAM
J. Snowden Ltd., 48, Huddersfield Rd.
OXFORD
L. Westwood, 46, George St.
PETERBOROUGH
Campkins Record Shop, 15, Long Causeway.

LADBROKE GROVE,

LONDON, W.11

Phone: Park 1341 ( 10 lines)
SOUTHEND
G.

Summers
Church Rd.

Ltd.

565-570,

Sth.

WELLING ( Kent)
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FM STEREO
"TRIO" Model F.X, 2U FM Multiplex
Stereo Tuner, R.F. Stage. Will receive FM
Stereo Broadcast, 12 Valves. 8 Diodes.
Retail Price 49 gns.
"TRIO" Model WX400U. FM-AM Stereo
Multiplex Receiver. Will receive FM Stereo
Broadcast. 21 Valves. 7 Diodes. A.F.C.-FM.
Output 10 watts per channel ( USA 20 watts).
AC Mains.
Retail Price 99 gns.
"TRIO" Model AFX, 3U AM- FM Multiplex Stereo Tuner.
Will receive FM Stereo Broadcast. 14 Valves.
9 Diodes. A.F.C.-FM. AC Mains.
Retail Price 59 gns.

"TRIO" Model AFE-220
FM. MW. LW. De luxe Hi Fi Tuner AFC. FM.
Provision for Multiplex Adaptor. 8 Valves.
AC Mains.
Retail Price 391 gns.
"TRIO" Model W-E8S ( illustrated).
MW. LW. FM. Stereo Tuner Amplifier. 14
Valves. 2 Diodes. Provision for Multiplex.
AC Mains.
Retail Price 59 gns.
"TRIO" Model W-41U
Stereo Pre- Main Amplifier output per channel
10 watts ( USA 20 watts). Monaural output
20 watts ( USA 40 watts). 9 Valves. 2 Diodes.
AC Mains. Third Head tape monitoring.
Retail Price 55 gns.

AMERICAN RECORDING TECHNIQUES
another, and of the different techniques employed to record these
performances. The recording engineer is even more aware of such
differences, though from vastly more objective and less personal,
emotionally involved viewpoints. Yet there seems to be remarkably
little understanding of reasons behind the employment of various
techniques, and an equally remarkable readiness, even on the part of
said engineers and other professional critics, to criticise various
recordings from anything but clear standpoints.
In an effort to fill avoid in his own knowledge, the author, himself a
recording engineer on alesser scale, approached recording executives
of Capitol, RCA and Columbia (
the Big Three of American records)
West Coast divisions.
What has been learned obviously applies more to American
methods, yet agreat many of the facts can be applied equally well to
the British and European approaches to recording.
The starting point for discussion was the question," Why do American
companies favour techniques using alarge number of segregated mikes
compared with the few traditionally employed in Britain?" The
phrasing of the question itself is naturally open to argument, but it is
not intended to represent a statement of literal fact. More to the
point, the answers received show that there are alot more considerations involved in recording than those suggested by that question.
A recording is not alive performance. This is astatement which is
not new to readers of this magazine, but the evaluation of recordings
on their own merits is still not generally practised. In view of the
economic dependence of record companies on record buyers, it came
as asurprise to find that all of the Big Three in the USA were insistent
that the sound of a live performance is a constricting and highly
undesirable standard at which to aim. Iasked why.
Charles Pruzansky, Manager, RCA Hollywood Studios: " Multimike techniques allow us to feature a solo instrument, and to bring
it out from the main body of sound and highlight it. We can do it
to any degree we wish without destroying the character or interpretation
of the music."

Movable isolating
booths of this sort,
with acoustic tile
linings, are becoming
a standard method
of preventing the
vocalist's mike from
picking up sound
from the instruments.
In this case an AKG
Cl 2condenser microphone is set for a
cardioid pick-up pattern, and the singer
—in relaxed mood—
is Eydie Gormé

Harold Chapman, Manager, Columbia West Coast Division:
"Classical recordings can be far more interpretive and less subject to
uncontrollable factors without the inherent limitations of a concerthall performance. Furthermore, the intelligent record buyer has come
to expect adifference between the two."
To expand this further, if we ignore the live performance altogether,
and also the traditional recording technique of conventional orchestra
placement with two or perhaps three equally spaced microphones
directly in front, then it becomes possible to make use of the recording
technique itself as part of the interpretation of the performance and
the music. This is a particularly valid argument in view of the fact
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• The author examines

the reasons for using particular recording methods and shows why
American ideas sometimes differ from our own. Some justification is offered for multi-microphone
techniques, taking into account the differing requirements for 'pops' and classics.
that multi-miking can also be used in reverse to create a deliberately
hall-like sound.
This, of course, raises one obvious question: why not use an actual
stage? Here again we come up against afactor which points towards
the increasing use of multi-miking. It is simply that modern reproducing equipment has such merciless, microscopic clarity that all but
a mere handful of concert-halls or auditoria are not suitable for
recording purposes. In the words of Charles Pruzansky: " It is now
possible to buy equipment, for listening to records in the home, which
exceeds the specifications of the equipment used to make those records. "
The acoustic factors which make many of the modern (and of the old)
concert-halls into superior performance centres are the very ones that
prevent them from being used to make top-quality recordings. And
so the record industry is also up against a severe bottleneck if it is
forced to rely on acoustic techniques alone in mike pickups. Fortunately, the interpretive advantages of multi-miking can be put to good
use here also.

This is the unind mixing board of the main Columbia studio in Hollywood,
operated here by Harold Chapman of Columbia's West Coast division
To quote William L. Robinson, Director of Recording, Capitol
Records Hollywood Studios: " Once we get away from traditional
recording methods, it is far better and much simpler to use the needlesharp clarity and definition of a dry hall or studio, and arrive at a
good end product by processing the sound electronically rather than
acoustically, than it is to overcome the unmanageable acoustic
deficiencies of a bad hall." (Author's note: Mr. Robinson was, of
course, referring to " a bad hall" only from a recording standpoint.)
"Electronic manipulation is good only if it improves the end results,
but a serious shortage of good auditoria has made such electronic
handling necessary."
To clarify apoint, Iasked all three executives how far " electronic
manipulation" could be considered to extend in the overall recording
process. All three considered that it covered the control- board
balancing of alarge number of mikes just as much as the selective use
of artificial reverberation, equalisation or any other signal correction
at any stage in the system ( including RCA's Dynagroove process of
course). Here again, the interpretive aspects come into the picture,
and so far we have two valid reasons for the use of multi-mikes.
A third reason is expressed again by William Robinson: " In the
early days of stereo it was absolutely necessary to turn out the pingpong type of recordings with clearly defined left and right channels, if
we were to sell stereo recordings at all. Only gradually has the buying
public become discriminating enough that the record industry has been
able to work back to some sort of acoustic integrity." In other words.
the use of outlandish techniques was literally forced on the industry
by an un informed public. This may seem like a damning statement
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The author's on-the-spot sketch of an
RCA recording session in Hollywood
showing mike placements and the
channels into which they are fed. In
making a three-channel master tape,
engineer Jim Mallo) , used two mikes
to pick up the strings as asection and
two more for trumpet, trombone and
two saxophones also as a section.
Other placements are physically
segregated as much as possible, each
with its own mike fed to an appropriate
channel. All pickups are very closemiked and reverberation is added to
provide the desired sound balance.
The vocalist's mike is isolated in a
makeshift booth to allow for an
intimate type of sound without
encountering leakage from any of the
instruments. -Director of recording
was Joe Reisman
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against ourselves as listeners, but it can be proven by simply listening
to many of the recordings that were issued shortly after the advent
of the stereo disc. The truth is, we did not know any better and
demanded (and got) inferiority. A good many of those Ihave spoken
to on this subject have freely admitted that the early American stereo
techniques were terrible, and several told me quite candidly that " for
once the staid and cautious British approach to something new paid off in
superior results, even if the stereo effect was sometimes hard to discern ".
This of course brings up a fourth reason, the economic factor. In
almost all phases of the entertainment industry, time is money: people
and facilities are paid for by the hour. No matter how good recording
engineers may be with a limited number of microphones, there are
very, very few who cannot turn out almost as good asound by breaking
up an orchestra in clearly defined sections, running out at least one
mike for each section, then sitting in the control room and doing
their balancing on the mixing board, and doing it in half the time.
Nearly all of them can do this, and arrive at an excellent balance by
the time the musicians have completed just a note rehearsal.
If a hundred musicians are being paid by the hour at union rates,
the cost involved in just one extra hour of set-up time can be restrictive.
With multi-mike techniques and electronic interpretation of the sound,
most of the physical mike placement can be accomplished ahead of
the actual session itself, and any changes during the session are minor
corrective measures.
Furthermore, board balancing is inherently easier and quicker, and
demands less experience of the engineer, even if the resulting sound is
presumably " not as good" (" good" in terms of what? If recordings
are to be judged on their own merits who can express anything more
than a personal preference for one sound or another?). The initial
capital investment in equipment is quickly recovered by the saving
in overhead costs which can be achieved with present methods.
Here, then, are the main reasons for the Americans' preference for
multi-mike stereo recording techniques. Not only were these techniques
forced on the industry both by initial public demand and by achronic
shortage of auditoria suitable for stereo recording, but they offered
considerable economic advantages and the techniques themselves also
offered interpretive possibilities ( the ultimate in this is naturally in
the field of musique concrète and electronic music). To reiterate, these
reasons seem particularly valid when a finished recording is not
judged against a live performance, but on its own merits.
These factors, however, must not be applied in equal degree to all
recording assignments, and the nature of the music itself must obviously
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dictate the technique used. An exceedingly loose but usable categorisation of recording sessions was given by William Robinson: " Classical
recordings are usually representational whereas popular and other
records are more interpretive." In extension, this means that agreat
deal of classical work has its nature governed by many traditional
factors. An example of this principle going wrong would be several
recent recordings of well-known opera, some of which have been
rather badly over-staged, stereophonically, in an attempt to interpret
them more liberally. The same can also be said of many orchestral
efforts in the past, and it becomes obvious that with much of the
classical repertoire it is essential to preserve quite faithfully a given
conductor's orchestral layout ( unless he desires otherwise, which is
uncommon). He, in turn, may be governed by traditional factors
often attributed to the composer himself. Here, aliteral spaced-mike,
acoustically balanced pick-up can often prove superior.* Multi-mike
techniques can certainly be used provided the end result conforms
faithfully to the musical intent of the piece.
Popular music, on the other hand, makes increasing use of unusual
sound arrangements. In particular, the sound of most rock-and-roll
recordings just does not exist as a live performance. In between the
literal and the fictional lie all shades of interpretation. Furthermore,
while any company's classical offerings are its prestige items, the
popular recordings make the profit. And, to subdivide categories a
little further, one which is important is that of Mood Music. Best
illustrated by the recordings of Mantovani, Stanley Black, Percy Faith,
Leroy Anderson and so on, they were neatly described by Harold
Chapman as " the stuff that's neither Pop nor classical but sells like
crazy!"
By intelligent application, multi-mike techniques can be
used with success to cover any type of recording assignment.
While all this would seem as though the author is pressing a case
for recognition of American methods (which are already acknowledged
anyway), in actual fact the observations made here indicate what may
be a universal trend in recording techniques—for one reason. With
little exception, the record industry seems to regret that it is not
possible to achieve superb recordings by acoustical balancing these
days, simply because there are too few places in which to try it, too few
engineers who can easily do it and too little time in which to accomplish
it. Anyway, the development of new techniques usually (but not
always) gives better results in the long run.
•Even just two spaced microphones out in front of the orchestra would be considered
wrong by many European engineers, who would place the two microphones together
and make use of their directional properties à la Blumlein—Tech. Ed.
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Exciting Sound on
Elaborate Engineering

AKAI
TAPE RECORDER

The performers on Columbia SAX 2512-13 (75s.) are the Cleveland
Orchestra and Chorus under George Szell, with Adele Addison
(soprano), Jane Hobson (mezzo-soprano), Richard Lewis (tenor) and
Donald Bell ( baritone).
The performance is very gripping, with tremendous fire and verve.
The first movement is appropriately dramatic, the second tightly poised,
and the fourth well controlled and allowed to make its own emotional
impact. Only the third movement seems rather below par, its first part
receiving a rather too trivial treatment more appropriate to, say, the
Pastoral Symphony. However, the general effect of the Symphony is
very powerful, with Beethoven's magic working as at afine concert- hall
performance. The soloists and chorus support the orchestra very well,
though the men seem rather better than the women in both cases.

RECORD REVIEWS—( continued)

very opulent sound. A spacious resonant acoustic helps to emphasise
the romantic element in the music and gives a pleasant round sound
to the brass and bass. Orchestral analysis is very clear despite the
fullness, and if some slight filtering is used to control alittle edge on the
strings at times, a good pickup will handle this disc very well. The
overall sound is heavier and richer than in the Shostakovitch symphony
by the same performers, recently recommended, and it has not quite the
freshness found on that disc. However, this is still avery fine stereo
ecording.
Also of the 20th Century (just), but set in the tumultuous period of
the Napoleonic wars, is Puccini's Tosca. This great opera has appeared
many times on records, but it is now given the full stereo treatment on
RCA Victor SER 5507-8 (£4). This is for all practical purposes a
Decca issue despite its label, with the usual recording team in charge of
John Culshaw.
Tosca is sung by the American soprano Leontyne Price, with Di
Stefano ( tenor) as Mario and Taddei ( baritone) as Scorpio. The
conductor is Karajan, with the Vienna Philharmonic Orchestra and
Vienna State Opera Chorus. Thc recording was made in the Sofiensaal,
home of so many fine Decca opera productions.

Slightly Variable
The recording, made over three years ago, is slightly variable in
quality, though still worthy of our recommendation. There is a
tendency to a rather gaunt tone, but the upper strings are often very
beautiful and we came to the conclusion that the sound character was
probably set by the hall rather than the engineers. Spatially, the upper
and lower strings are slightly too left/right, but the woodwind is nicely
placed across the middle and set back in proper perspective. The wind
is generally nicely balanced against the strings and all the inner detail of
the score is audible. The four soloists are placed forward and left/right
(female/male), and the resulting separation is somewhat overdone. The
chorus is apparently well behind the orchestra and is not really quite
powerful enough at the climaxes, but it is cleanly recorded.
Considering the immense difficulties in recording this work, particularly the last movement, we must pronounce this avery successful
stereo effort. With the tone controls adjusted to taste and sitting with
one's eyes closed, one can easily forget the reproductive process and
become absorbed in Beethoven's great hymn of joy and optimism.
The Wagner pieces on the fourth side receive fair performances,
though the recording of the Meistersinger prelude is not clean at
the climaxes. It is rather difficult to see why these particular pieces
have been used as a filler, but we were so elated after listening
to the Beethoven that we couldn't possibly abstain from making a
recommendation.

Karajan Dominates
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The performance is dominated by Karajan's magnificent handling
of the VPO, with its wonderful opulent sound. Every detail of Puccini's
score is played magnificently in asweeping lyrical manner which matches
the composer's melodic genius perfectly, but Karajan sees to it that the
brass sections add appropriate drama at the climaxes. In asense the
playing is so fine that the singers seem relatively unimportant, and
certainly they are not very characterful; but Leontyne Price has avery
beautiful and well-controlled voice which is superb in the quieter and
less intense episodes.
The recorded sound is rich and full, but alittle heavy-going at times,
especially when the very large brass section is in action; even with the
best pickups some filtering may be needed to remove aslight edge in
places. The spacious acoustic of the Sofiensaal is used to good effect,
with the orchestra providing a ` middle-cloth' rather than a backcloth
and the singers' distances varying appropriately with the action.
Off-stage effects are handled nicely, and extras such as bells and cannon
fire are added tastefully. This is afine stereo opera recording, in fact,
and it is interesting to compare its rich Viennese sound with that of the
bright and clear—but equally good—Carmen reviewed recently.

SOUND

BUSINESS

We supply the finest
Sound Reproducing Equipment available

The Greatest Melodist

PLUS

Perhaps the greatest melodist of all time was Schubert, and while he
was pouring out his romantic heart in aseemingly inexhaustible flow
of songs and a few supreme chamber works, Beethoven (whom he
adored) was transforming the symphony into an instrument of passion
and drama. In his last symphony, the " Great C major", Schubert
achieved a unique amalgam of his lyrical melodious self with the
dramatic idealism of Beethoven; but (alas) he did not share our
privilege, for he never heard aperformance of his own great creation.
It is indeed a privilege to hear the Berlin Philharmonic Orchestra
under Karl Böhm in aperformance of Symphony No. 9in C major on
DGG SLPM 138877 (
37s. 6d.). Apart from afew doubtful tempi in the
first movement, we are tempted to declare that this is the performance
of a lifetime, as Bôhm's sweeping yet affectionate conception of the
work has obviously taken agrip on the orchestra from beginning to end.
The mysterious opening on the horns, the pointed powerful drama of
the second movement, the enchanting playing of the woodwind parts—
particularly the oboe—these are but three outstanding points from an
outstanding performance.
Apart from a slight over- brilliance, the recording matches the performance. It is wonderfully spacious, back as well as laterally, with a
similar acoustic to the Beethoven Fifth mentioned recently. Everything
is clear without being on top of one; the woodwind, for instance, always
sounds back in its place yet is never lost. At the climactic tuttis there is
aproper sense of orchestral power. Top marks!
Beethoven himself composed a Symphony No. 9 (the Choral), and
this is on our last discs this month, coupled with Wagner's Die Meistersinger prelude and the Prelude and Liebestod from Tristan and Isolde.

The knowledge and experience gained in more than 30 years'
work in Audio Engineering
May we remind you that besides the provision of Audio in
the home, we are equipped to provide the finest of Aides in
Sales Presentation and Promotion Schemes, including
lighting. Indeed our services in this direction are used by
some of the largest firms—so why not by you? We can
provide 16 mm. sound projector, overhead projector from
10"x 10" transparencies and the provision of the transparencies from your copy, and, of course, Perfectly Audible
Amplification with tape records of the Conference if required.
Distance is no object.
Our CHURCH installations are steadily
numbers—with good sound reason.
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QUALITY

STEREO

BUDGET
By N. A. BARGERY

CONCLUSION

—

CHEAP STEREO DISCS

THOSE faithful ones who have stayed with me will now have
1realised that for an outlay of just over £50 one can have astereo
disc reproducer of good quality, using: (a) Garrard AT6 turntable
with Deram, Connoisseur, Goldring CS90 or Sonotone 9TA ceramic
cartridges; (b) Heathkit, Stern or Cooper-Smith amplifiers; and (c)
Paraline speakers using specified Elac units.
The terms of reference of these articles forbid me to come down on
the side of any particular combination of items—but Iwill give my
personal views on a ' glossy' version, using items which, although
somewhat more pricey, are still attractive financially. Iwould suggest
that readers consider this line-up as a (relatively) de-luxe stereo
reproducer, capable of variation according to personal preference.
1. Connoisseur Craftsman 2 turntable plus Decca Universal arm
with ADC-3or Shure M77 magnetic cartridges.
2. Heathkit S99 (integrated), Stern ( 10+10 pre-amp and amp) or
Cooper-Smith (pre-amp+ amp) amplifiers.
3. Paraline speakers using Wharfedale 8in. RSDD or Whiteley
HF816 speakers (with apologies to Mr. Baldock!).
Regarding these speaker units, Ihave made investigations into their
performances and think them an improvement on the Elacs only when
first grade magnetic pickup cartridges are in use.
One word on the final setting-up: do experiment with the placing of
the enclosures in your room—situations have a marked effect on
performance. And regarding earthing, connect the gram motor plate
to an outside earth if possible (mains earths are sometimes dicey),
and similarly the main amplifier; other ' earths' are inbuilt via screened
interconnecting cables. Keep pickup leads well away from motors,
mains transformers and any wires carrying mains AC current.
Now to records, the source of the stereo sound for which we have
been budgeting. Record faults come under these headings: ( 1) noisy
surfaces; (2) restricted frequency range; and (3) " muddy" quality.
Such faults are not confined to any one make or price of disc. Therefore, it is worth considering the cheaper stereo discs for your entertainment. These are the principal issues: World Record Club (
12 in.
at 26s. 6d.), Pye Golden Guinea (12 in. at 24s. 6d.), HMV Concert
Classics (12 in. at 26s.) and Decca (10 in. at 18s.).
The HMV versions are confined to classical or light classical works
and are of ahigh standard of quality musically and technically. The
World Record Club is, as its name implies, confined to members who
contract to purchase acertain number of discs per year, though many
dealers will supply them to order. Iunderstand that the discs are
processed by a major gramophone company, so this is some pointer
to good quality. Pye are attractive by virtue of the very low price, and
the wide variety of the music available—jazz, pops, light and ' heavy'
classical music. The Decca series also have alot of variety in the items
offered.
It is awise precaution to avail oneself of the findings of acknowledged
connoisseurs of discs before buying, since each of the companies
mentioned produces the occasional sub-standard disc (using the word
in awide sense), as well as ' Star' class discs. This magazine and others
have features devoted to records—read them before choosing.
Whilst the standard of service in record shops is improving, too many
are careless in their sales and ill-informed. To be safe, deal with
concerns having a reputation for fastidiousness, or with national
concerns of high repute.
If you do get a faulty disc, contact the manufacturer at once—you
will find them most helpful. Address your letters to the " Sales
Manager", it seems to get quicker results.
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For those who would like to sample the quality of cheaper stereo
discs, Iventure to give details of those Iconsider representative of good
stereo recording.
Pye Golden Guinea: GSGL10052 Gaité Parisienne, D. Montiel and
the Ballet Français Orchestra. GSGL10183 Mozart Eine Kleine
Nachtmusik, Nord Deutsche Philharmonic. GSGL10201 Beethoven
Emperor Piano Concerto, Hoffman and the LPO. GSGL10191 Eric
Delaney Dances of 1963.
HMV Concert Classics: SXLP20043 Campoli and RPO, Beethoven
Violin Concerto. SXLP20026 Scheherazade, Paul Kletzki and the
Philharmonia.
World Record Club: ST165 Ein Heldenleben (
R. Strauss) LSO.
ST31 Swan Lake Ballet Suite, Sinfonia of London.
"Oriole " Realm: RMS6130 Great Film Themes, assorted orchestras.
Under this last label are some quite interesting titles—the reproduction quality is very good whilst surfaces are extremely quiet. These
records merit attention.
Ihad hoped to test some of the new Fidelio stereo discs at 12s. 6d.
(12s. 6d., yes, this is no misprint). Unfortunately these are not yet to
hand but the 10s. mono discs already established have been very well
received. Quite a respectable little collection of music could be built
up, at comparatively little cost, with these issues if they reflect the
standard set by the corresponding monos (issued by Delta).
To conclude, some records which should by all accounts give ahigh
quality of sound yet fail to do so in spite of all precautions being taken,
may not, as Ihave recently found, be to blame.
Check for vertical tracking angle error in your pickup cartridge.
The fault is not usually severe in ceramic cartridges, but may make an
audible difference on some discs with some magnetics. Inclining the
cartridge so that its rear under-surface is as near to the record (when
playing) as you can reasonably go may bring about a worthwhile
improvement.
Finally, handle your equipment gently—remember it is precision
made and liable to damage. Try to house it in a room which is kept
at auniform temperature (around 56-65°F); damp is bad for speakers
and amplifiers, extremes of cold or heat are bad for pickup cartridges,
especially ceramics.
A tip for those whose discs become greasy or dirty for any reason:
sponge them gently in the direction of the grooves with aliquid made
from two drops of Fairy Liquid in one gill of pure water (melted ice
from the cold box of the fridge is good). Wipe over with pure water
alone and dry gently with a non-linty cloth. Do not use ethylene
glycol too freely—it can corrode the stylus mountings.
In conclusion, I would like to express my sincere thanks to the
manufacturers of the products Ihave mentioned in these articles—
they have been most helpful in providing information and unbiased
in their comments (arefreshing attitude).
Intending constructors will also find these firms most co-operative
when approached. When writing, however, do give full particulars
of your problems, enumerate them when there are several, and enclose
a stamped addressed envelope for a reply. Mention HiFi News—
it is agesture that will be appreciated by the Editor.
Good stereo listening then.
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here comes the Scott 299C

... and there goes 136 gns.
and worth every penny of it!

+SCOTT299C

80- watt stereo amplifier, made specially for those people who must have the best. It is the most highly- respected stereo- amp. made ... the
latest version of the amplifier recommended by both leading consumer testing organisations in the U.S.A. Provides a breathlessly quiet background to a magnificent dynamic range. Rugged 80- watt output stage assures low distortion reproduction even of the lowest
requencies. Write for special free leaflet on the Scott 299C: ELSTON EELECTRONICS LTD. Edward St, Templar St, Leeds 2
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THE HAMPSTEAD

ONE OF THE MOST COMPACT AND
ELEGANT HI-FI CABINETS AVAILABLE

This superb cabinet will accommodate any of the following
combinations of equipment and yet measures only 36" long,
26" high and 19+" deep.
Amplifiers and Tuners by

ARMSTRONG
LEAK
QUAD
RADFORD

Turntables by

GARRARD
LENCO
THORENS

Tape Units by
If you are coming to London for the Audio
Fair, why not pay us a visit and see this
cabinet for yourself ?

hFl

RE VOX
TANDBERG
TRUVOX

Price £36

Mahogany or Walnut finish.
Teak El extra.

hampstead HIGH-FIDELITY
91A HEATH STREET, LONDON, N.W.3

Phone HAM 6377

TRANSISTOR
AMPLIFIER
CIRCUITS
By L. N. HULLEY
Part 2

7W ALL- SILICON CIRCUIT

THIS article is the second in aseries of three, intended as asequel
to the special transistor review presented in the October 1963
issue. The amplifier to be described was designed by Mr. Grundy and
Mr. Collins of Ferranti (Semiconductors) Ltd. as an integral part of a
completely transistorised tape recorder of quality performance using
high-grade reliable silicon transistors throughout.
Not only are all the transistors made with silicon, they are also
n-p-n. It is not easy to make high quality, high collector breakdown
voltage p-n-p transistors, and it is only quite recently that small
quantities have appeared on the market having both ahigh frequency
cut-off and a high collector breakdown voltage. The few available at
present are very expensive; as aresult the use of acomplementary pair
(p-n-pin-p-n) could not be exploited. The split- load phase-splitter
was employed, and this is described later in the article. In using this
type of phase-reversing circuit more components are required, but
otherwise it is quite satisfactory provided sufficient care is taken over
component values.
An interesting development of the amplifier has been the change from
medium-power transistors to intermediate-power transistor types for
the output stages, a modification which has given rise to significant
improvements in the performance specification.

small, as the leakage at ambient temperature is almost non-existent,
and this is practically the condition under which the transistors of this
amplifier work. All the transistors have collector breakdown figures
of at least 45 V; consequently there is no need to energise the earlier
transistors from alower HT voltage than that used for output transistors. An internal bootstrap positive feedback loop is used to increase
the gain of the amplifier, thus raising the overall feedback factor. The
main negative feedback loop is coupled so as to provide series voltage
feedback to T2, which is fed from a low source-impedance provided
by T1.
It can be seen from fig. 1 that the steady voltage terminal of the
loudspeaker is taken to a tap on the power supply of 20 V, but this
terminal could, if atap were inconvenient, be returned by a 2000 ILF
capacitor of 50 V rating to earth or HT without impairing the performance. The biasing circuits of the first three stages of the amplifier
all work on the same novel principle, which offers stabilisation without
the need arising for abase-emitter resistor.
The driver and output stages are transformerless, with the result
that the current drive to the output transistors under fault short-circuit
conditions, and also the fault, are only limited by the saturation
characteristics—internal resistance—of the transistors themselves.
The amplifier should therefore be well fused and, if economics can run
to it, powered by asimple regulated overload tripping power supply.
Starting at the End
Starting from the output end of the circuit, the primary requirement
is to deliver 7W to a 15 ohm speaker. In order to achieve this acurrent
of 0-68 RMS and 0.95 A peak must be driven through the load. A
peak voltage swing at the emitter of T6 and the collector of T7 of
0-95 ( 15 + 1)=15.2 V is required. The 1ohm resistor in this equation
corresponds to the resistors R18 and RI9 in the output stage which are
included for stabilisation. Allowing for a small signal-current loss
down the resistors R16 and R17, and assuming that 1
A drive is required
at point X, then with alower gain limit of 20 for either type of output
transistor, the current required from the drivers to produce full output
power is 50 mA maximum. It is interesting, incidentally, to note the
gain limit of 20 which is by no means unusual for silicon power
transistors. Similar germanium transistors usually have gains in the
region of 100 to 120.
The voltage appearing across the drivers when fully on during these
conditions has to be considered, and, as they are silicon, the figure is
considerably higher than if the transistors were germanium. The higher
bulk-resistance of silicon produces ahigher internal resistance for the
driver transistors, and thus a higher voltage is needed across them.
The saturation voltage appearing across the drivers is in the region of
2-3 V, and since point X is moving up and down to the extent of the
speaker drive voltage, the HT applied to the driver transistors must
be at least 15.2 V plus the aforementioned 2-3 V. The HT rail requirements have to be increased correspondingly, and consequently each rail
must be increased from 15.2 V to at least 18 V. In addition, a much
smaller voltage appears across the output transistors due to their
internal resistance, but an HT supply to the two rails of 22.5 V for the
ZT1479 type and 20 V for the ZT1701 type of output transistor
adequately covers this and the previous contingencies.

Interstage Connections
The amplifier consists of five stages, four of which are capacitorcoupled, only the driver and output transistors being directly coupled
in the emitter-follower configuration. The output stage is connected
directly to the loudspeaker in the single-ended push-pull configuration.
The adoption of capacitor coupling obviates the need for an elaborate
setting-up procedure, usually necessary with directly coupled amplifiers
to establish the correct level of the ' no signal' quiescent output voltage
at half-way between the two HT rails. This is the condition necessary to
ensure that anegligible amount of DC flows through the loudspeaker
and that the maximum output is available. To guarantee this condition
with a direct-coupled amplifier it is usually necessary to make very
careful and precise adjustment of apreset resistor whilst the amplifier
is being initially tested.
However, asimple initial adjustment has also to be made with this
amplifier: the preset resistances R12 and R14 are set to eliminate
crossover distortion by fixing the driver and the output transistor
quiescent currents at asuitable value. This is usually slightly less than
amilliampere for the driver and 10 to 20 mA for the output transistor.
Despite the AC coupling the frequency response (for - 3 dB) is
maintained to below 10 c/s, and as the overall negative feedback loop
only embraces two capacitor couplings the amplifier is unconditionally
stable at the low frequency end of the spectrum.
The only other disadvantage of capacitor coupling compared with
direct coupling is aconsiderable loss in overall DC stability. However,
it should be remembered that each stage is individually stabilised
anyway, and that the need for a high level of stabilisation is not
nearly so great as with germanium transistors, in respect of temperature.
From aparameter variation point of view the gain of all but the output
transistors is restricted to a quite narrow band. With the ZT43
transistor the common-emitter DC current gain band, hie ,is from 40 to
80 approximately—a ratio of 2 : 1, which is quite small for transistors.
Stabilisation against variation in leakage currents need only be very

The Driver Stage
The minimum current gain, hie ,limit of the ZT43 type transistor
as used for the driver stage is just less than 40. Thus the highest base
current drive required at the input of the driver transistors, T4 and T5,
for full power output is approximately 1.25 mA. The upper and lower
halves of the amplifier at this stage, as ' seen' through C8 and C9,
present radically different input impedances to the phase-splitter. The
coupling of output and driver transistors is in effect adouble emitterfollower, but whereas the speaker and the 1ohm resistor R19 constitute
the emitter load for the upper half, the lower half has only the 1ohm
resistor R18 as its emitter load. The input impedances are therefore
40 x20 ( 15+ 1)=12.8 K for the upper half and 40 x20 x1 = 800 ohm
for the lower half (40 is he of the drivers and 20 is hie of the output
transistors). By using a large amount of positive bootstrap feedback
developed via C7 across R11 the effective input impedance of the two
halves tends to be equalised. As a result of keeping the emitter and
collector load resistances R9 and RIO low in value, equality of output
impedance is ensured and thus the base signal-current to the two
driver transistors is equalised.
(continued on page 785)
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TRANSISTOR AMPLIFIERS—( continued)
T3 stage is operated in Class A as opposed to the driver and output
transistors which are operated under near-Class B conditions. It can
be shown by solving the circuit equations that the quiescent current in
T3 stage is 12 to 14 mA.
Assuming that the input signal conditions are such that the upper
driver and output transistors T4 and T6 are starting to conduct, the
voltage at the point X is starting to rise above 20 V and current is
starting to flow through the loudspeaker. This is caused in this period
by the collector of T3 rising and the current falling. D1 is thus biased
in the reverse direction, its high resistance isolating the low resistance
stabilisation chain from the input of T4. As the stabilisation chain
resistor R14 is in parallel with the input of T4 (via DI) useful signal
current would have been wasted were the diode not introduced.
If the current through T3 is falling the emitter voltage is falling, being
in antiphase with the collector. D2 is consequently held in the lowresistance forward state and the stabilisation and bias chain R12 and
R13 is in operation. The lower pair of transistors T5 and T7 are inactive
but not entirely cut off, as there is the very small current flow through
them which eliminates cross-over distortion. Since there are two stages
to be stabilised the degree of stabilisation must be high, and for this
reason the resistances of the two stabilisation chains must be low and
consequently accurately preset.
Half a cycle later the directions of voltage change on emitter and
collector of T3 are reversed: the voltage at X is falling below 20 V
and current through the speaker flows in the opposite direction.
Also, the bias conditions on the two diodes are interchanged.
At first sight it would appear that the quiescent current in T3 is
incorrect as the quiescent voltages on emitter and collector are not
their correct 10 and 30 V to acquire the maximum possible excursion
for full output power, which only occurs when the emitter and collector
can each have a 20 V peak-to-peak swing. The discrepancy arises
because of the very large amount of in-phase feedback voltage which
appears across R11, the bootstrap resistor. As this resistor is nearly as
large as R9 and RIO it increases the excursions of the emitter and
collector far above that which would be expected.
DC and AC feedback is offered T3 by means of the biasing resistor
R8 which is connected between collector and base to provide negative
shunt feedback. C6 is similarly connected in order to improve the high
frequency gain-phase margin of the amplifier; it is in place of the
capacitor usually connected in parallel with the overall feedback

resistor of an amplifier to improve its high frequency stability. In this
instance the use of C6 proved to be more effective and was therefore
adopted.
T2 is the feedback connection stage. The overall feedback loop is
returned to its emitter, forming series voltage feedback which increases
the input impedance. The source-impedance presented to this stage
must be low, otherwise some or all of the feedback is lost. This is one of
the purposes of the first stage; it defines the source- impedance as being
less than R2 which is 680 ohm. The equations to T2 stage show that
the quiescent collector current is approximately 9 mA, which flows
through the emitter circuit comprising R5 and R6. The steady voltage
of the emitter is consequently nearly 20 V which results in a direct
current flow of less than 1mA from the 20 V tap of the power supply
through the loudspeaker and feedback resistor. This means that the
loudspeaker is not significantly displaced from its normal location
under no-signal conditions. R6 in the emitter is decoupled so as to
provide ahigh degree of stabilisation without reducing the gain of the
stage by negative AC feedback, and to avoid upsetting the main
feedback ratio set by R20 and R5.
Effect of Feedback
The increase in resistance at the input to T2 as aresult of the feedback
loop is in the order of several kilohms, and occurs because of the
alternating current which flows from the output where the voltage swings
are relatively large to the emitter of T2 where the swings are relatively
small. This current flows through R5 to earth ( since R6 is bypassed),
and the voltage which it creates affects the input impedance of the stage,
serving to increase it considerably in this instance due to the very high
feedback ratio. If the base of T2 were driven from a high impedance
source, which is usual in transistor circuits, the base voltage would be
able to ride up and down with the variation of the emitter voltage due to
the feedback across R5. The base-emitter voltage would not then vary
with the feedback and the latter would be ineffective.
The stabilisation and biasing of T2 is by asingle resistor R4 connected
from collector to base. This resistor offers to the stage asmall amount
of local negative feedback which is sufficient to negate the effect of gain
variation from one transistor to another.
The base of T2 is capacitor-coupled by C3 to the collector of T1
which has a load of 680 ohm, and as this is so small it decides the
output impedance of the stage. The usual base-ground resistor which
is normally included for stabilisation is omitted with T1, T2 and T3,
and with Ti the emitter-resistor is also missing. This can be permitted
as the bias resistors are returned to the relevant collectors as opposed
to the normal HT rail.
(
continued on page 787)
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Fig. I. Circuit diagram of a 7W all-silicon transistor transformerless power amplifier. Diodes Dl and D2 are type ZS130 high-speed devices, the
output transistors T6 and T7 are type ZT1701 and the others are type ZT43, with the exception of T1 which is aZT 44
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Turn to precise technical excellence that cannot be bettered.
Turn to truly professional performance that you can be proud
of. Turn to Tandberg for a new way of life in stereo recording.
The Tandberg Series 7stereo tape recorder has three speeds,
two heads and two power amplifiers. Two indicators, two
monitor speakers, two outputs for additional speakers or hi-fi.
Four- track or two-track models. The finest portable tape
recorder of its size in the world. Illustrated leaflet and Booklet
of Technical Reviews on request.
TANDBERG SERIES 7 STEREO TAPE RECORDER

ELECTRONICS

ELSTONE

Model 74 (4 track)- Model 72 (2 track) (Illustrated: plan view of top plate-15i" xlli")
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TRANSISTOR AMPLIFIERS—(continued)
In order to illustrate the method of operation let it be assumed that,
for example, due to a drop in temperature the gain of the transistor
falls slightly. The quiescent collector current will fall and the collector
voltage will rise. When this happens, with the base being at an almost
constant voltage, the current through the bias resistor RI increases,
causing an increase in collector current to return the collector voltage
almost to its original value. Thus despite the fact that the degree of
stabilisation is not so high as with the more usual configuration (the
emitter-coupled negative voltage feedback type), it is still quite sufficient
—bearing in mind the transistors being used. The transistors are silicon
so the effects of their leakages can almost be ignored, and they have a
narrow gain band.
Care must be taken over the first stage of the amplifier to ensure
that as little distortion as possible is introduced, as any deficiencies are
not reduced when the overall negative feedback loop is closed on the
amplifier, because the loop does not embrace the first stage. The
non-linear distortion is maintained at alow level by biasing Ti at the
optimum and most linear part of its characteristics, i.e. 10 mA quiescent
collector current. At this point the common-emitter current gain is not
only a maximum value but also almost independent of variation in
collector current. Secondly, the bias resistor RI is not decoupled and
consequently it gives negative AC feedback to the stage as well as DC
temperature and parameter stabilisation.
So far little has been said about the transistors themselves. The reason
for this is that, with the exception of the output transistors, they all
come from the same family and production line. The ZT40 series
are general-purpose, low leakage, n-p-n, double-diffused mesa transistors. They are very rugged, as the structure is welded to the base of the
encapsulation and this makes the collector live to the casing.
The degree of control that can be achieved over the manufacture of
the transistor by the process of diffusion is far greater than that available
with the alloying techniques, which tend to be used in less advanced
transistor types. The alloying processes can in some instances be
completed in amatter of seconds, as opposed to several hours taken with
diffusion, and consequently it is to be expected that the degree of control over junction depths and base widths attainable with diffusion
techniques is far greater than with alloying. The diffusion depths are
fairly easily controlled by varying the time and/or the temperature of
the process.
Improved Performance
It is not surprising that the resulting performance of such transistors
is very good. The most significant improvement over less-refined types
is the increase in the cut-off frequency, fa; the frequency at which the
gain has fallen to unity in the grounded- base configuration is aminimum
of 70 Mc/s. It means that for aZT43 transistor with afairly average
gain of, say, 50 to 60, the gain in the grounded-emitter configuration
only falls to — 3dB by 2Mc/s (slightly more than 70/50 Mc/s). Thus
the frequency response of these transistors need not even be considered
as adesign item of the circuit.
The achievement of a high collector breakdown-voltage with these
transistors is possibly the second most important advantage. It is an
absolute minimum of 45 V for any type of circuit, but with the transistor used under the conditions of this circuit it is much nearer 70 V. The
leakage current of the collector-base junction is of the order of
0.01 µA, whereas with germanium devices it usually lies in the region
10-100 ILA.
There are two disadvantages with silicon transistors compared with
germanium types. The first is their higher internal resistance, but this
disadvantage does not create any complications in this amplifier on
account of the adequate collector voltage ratings of the transistors.
The second is that the gain is lower and that, in general, it tends to
vary more with changing collector current. This is particularly true of
most types at lower current levels, where the gain falls considerably
more than with germanium transistors. In order to make maximum
use of the gain and to introduce the minimum of non-linear distortion
the quiescent currents in the first two stages are unusually high. The
optimum performance of this series of transistors occurs in the range
5to 15 mA, and in fact the first three stages have quiescent currents in
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Fig. 2. This shows the total percentage harmonic distortion at an outpu
of 7 W RMS for the two types of output transistor discussed in the article
collector current is 50 mA. The DC gain, hfe ,of the ZT44 is greater
than that of the ZT43, being 78-160 (typically 120 at 10 mA collector
current and 6V on the collector). The ZT43 has limits of 38 and 82
(typically 60 at 10 mA).
Of the two types of output transistor offered, the circuit was originally
designed using the ZT1479 type and an HT rail of 45 V to overcome the
higher internal resistance of this transistor compared with that of the
ZT1701 type. However, as production was increased on the ZT1701,
and the price reduced, it was introduced as the preferred component
on account of its higher current and surge-rating, producing both a
lower non-linear distortion content and alarger margin of safety under
overdrive short-circuit fault conditions. The only parameter which is
poorer is the high frequency cut-off, but this is only marginal. In fact
with both transistors it is so high that it does not affect the performance
of the amplifier in any way.
The all-diffused intermediate-power transistor ZTI 701 has a much
larger encapsulation and silicon structure than the ZT1479 (which is
little larger than the ZT40 Series), with the result that it can handle
more power and current, but, as might be expected, the frequency
response is slightly lower. The frequency at which the gain of the
transistor has fallen to unity is 1.25 Mc/s, and hfe is a minimum of
20 at 750 mA; therefore the frequency response in the groundedemitter configuration extends to 60 Kc/s or above. The gain does not
vary very much with temperature, or with collector current above
0.5 A, whereas the ZT1479 does have asharp decline in gain at higher
current levels. The saturation resistance of this transistor is also lower
and consequently the HT rail voltage can be reduced from 45 V to 40 V.
The maximum collector current is 3A mean and the maximum dissipation is 25 W when the transistor is screwed to aheat sink of sufficient
size to maintain it at 25°C, whereas the equivalent figures for the
ZT1479 are 1.5 A and 5W.
The current densities over the junctions for the same output power
are less than with the ZT1479 and therefore the inherent non-linear
distortion introduced by them is less. Whilst the difference in total
harmonic distortion is not apparent up to 10 Kc/s, where the feedback
is fully effective, above this frequency the amplifier starts to loose its
feedback and it is in these regions that the difference appears. The rate
of increase of distortion with frequency (
fig. 2) is far less when ZT1701
transistors are used; in fact the total harmonic distortion is still less
than 0.25 % at 20 Kc/s and the maximum power output is available
well above 100 Kc/s. When the amplifier is subjected to asquare-wave
input the time delay between the 10% and 90% points of the output
waveform is less than 2 ¡LS and there is no overswing or other sign of
parasitic oscillation on the display.
This amplifier, while not sparing components or transistors, achieves
a very high standard of performance, particularly when the larger
output transistors are used. Its performance is as good if not better
than the best of valve amplifiers and it does attain the low distortion
figure of 0.1 % at full power output which some misguided audiophiles
regard as an all-important criterion for high fidelity. In addition,
the circuit serves as a good example of the use of asplit-load phasereversing circuit referred to in the special transistor review presented
in the October 1963 issue.
We understand that Ferranti Ltd. may be supplying sets of transistors at £6 10s. 6d.
(retail) for this amplifier, which is known as the " Amp 100". A suitable power supply
circuit has also been developed. All details from: Electronic Sales Dept., Gem Mill,
Fields New Road, Chadderton, Lancs.

this range.
The maximum dissipation for the series at an ambient temperature
of 25°C is 300 mW, derating linearly to zero at 150°C, and the maximum
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Three basic essentials
for the recording enthusiast
Tape Eraser
Erases both sides of a 7" tape
reel in 30 seconds and positively
removes even the very low
frequency portions of a
recording. Use the WAL Tape
Eraser, the only way to ensure
an absolutely clean tape - quicker

and better. Mains operated.
Also erases sound from 16 mm.
film, 10" aluminium reels.
Professionally designed for
professional recording
engineers. £6.18.6.

Head De -magnetiser
De- magnetises tape heads
quickly and simply. Also for
pin- point erasing on striped film
and tape recordings-- removes
local unwanted noises without
detriment. 1
las nylon- cushioned

twin probes with a concentrated
demagnetising field in the 1/8
gap between the arms. Pistol
grip. A.C. mains. Professionally
designed for professional
recording engineers. £2.10.0.

Pre -amplifiers
WAL pre- amps are made for
every purpose. Fully transistorised, battery-operated, give high
gain, completely hum- free.
Laboratory built and fully tested.
Professionally designed for
professional recording eng-

ineers. Ask for detai's of
WAL-GAIN Mono £5.10.0.
STEREO WAL-GAIN £ 7.10.0.
and the superb WAL HI- GAIN
with built-in switched
equalisation for monitoring,
dubbing etc. etc. £ 7.16.0.

PRE- AMPLIFIERS

Free leaflets available on these professional aids to perfection ... please write:

ELSTON EELECTRONICS Ltd
Edward Street, Templar Street, Leeds 2.

NEW SHOWROOMS ! !
A new tape recorder Mecca!! We proudly announce the opening of our new
Poplar branch.

Easy to reach, being in a most prominent position situated

immediately adjacent to the Poplar entrance of the well-known Blackwall

EAST INDIA DOCK RD.

Tunnel ( see diagram), which gives easy access to all S.E. London and Kent.
Unlimited parking space at rear of showrooms. Over 12 bus routes stop
outside or near our doors.

I3LACKWALL
TUNNEL
APPROACH

We have on display at these and all our other showrooms the finest and
largest selection of both

new and

secondhand

recorders to

be

seen

in

Gt. Britain. Our sales staff offer expert
advice

and assistance, upholding our

reputation

of

being

the finest

tape

recorder specialist organisation in the
country.

SPECIAL OFFER

AKAI M69
version of the fabulous

CITY 8/ ESSEX
TAPE

AKAI

Superb
M6 with the

same outstanding features and

even

mono

number

performance.

personal callers only.

Limited

2 track,

2 speed

professional

9

recorder designed for studio use.

List price £ 83

better
for

tape

The mono

GNS.

(INC. SUPERB DYNAMIC
MICROPHONE)

Note: OUR CITY SHOP OPEN MON.-FRI. 9a.m.-6 p.m. CLOSED SAT., OPEN SUN. 9.30a.m.-2 p.m.

RECORDER CENTRES

228 BISHOPSGATE, E.C.2 ( OPPOSITE LIVERPOOL ST. STATION)
BIS 2609
232 E. INDIA DOCK RD., POPLAR, E.I4 ( ADJ. BLACK WALL TUN.) EAS 5978
2 MARYLAND STATION STRATFORD, E.I5 ( ADJ. STATION)
MAR 511179
205 HIGH ST. NORTH, E.6 ( OPPOSITE E. HAM STATION)
G RA 6543
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readers' hi-fi installations
OW to merge one's equipment discreetly into the domestic scene is

a perennial problem for the hi-fi enthusiast—particularly when
H
married. Mr. L. C. Hooton of Lydiate has made elegant use of apiece
of furniture consisting of book shelves above and a wine cupboard
beneath, with the electronic part of the gear housed in aneat container
at a convenient operating height. Behind the panel visible in the
photograph are a Mullard 5-10 amplifier and 2-valve pre-amplifier,
with aJason switched FM tuner.
The rest of the equipment is situated in the main cupboard beneath
the control unit, comprising aGarrard Type A turntable on the right
and aBrenell Mk V deck with Mullard tape pre-amplifier in the middle
section. The left-hand cupboard has ample space for discs and tapes.
The associated speaker system is a6cu. ft. Wharfedale sand-filled
enclosure using 12 in., 8in. and 3in. units fed via ahome-built isection
crossover.

Simple arrangement by Dr. Poldy of Hong Kong

Mr. Hooton's equipment is housed neatly
in
this converted
piece of furniture.
Turntable and tape
deck are in the lower
cupboards, together
with discs and tapes

care almost exclusively for good musical programmes to be comfortably
available at home will probably agree that simplicity and economy, the
ultimate result of true progress outside professional spheres, deserve
some emphasising. But industry need not worry, as Hi-fi ears grow with
the habit of listening; the drawbacks of basic simplicity can never be
denied, and those who have the interest and the means will finally buy
better apparatus. Such aprocess is, Ithink, sounder than the purchase
of quasi-professional equipment right away at a time when the user
has not yet the knowledge or the ear to choose what really suits him.
"I have no cabinet, although Icare very much for adecent looking
home; only my turntable is encased in wood, mainly to protect it from
dust. This whole item leads arather neglected life in the corner; tape
is so much more versatile than discs, and if it were not for the maximum
of three feet of cable from pickup to amplifier the box might even be
tucked away somewhere else.
"It may be true that integrated tuner-amplifiers cannot be as good as
separate pieces, but there is alimit to the number of technical looking
gadgets that are tolerated in aliving room. On the other hand, Iwant
to handle all my apparatus easily, front and back, so Irecoil from
having to build it into a cabinet. Also, it seems that tape machines

Mr. Ivan Berger, secretary of the New York Audio Society, evidently
has rather different ideas about the housing of equipment, as is evidenced
in the photo, though he tells us that his industrial grade steel shelving
is painted black to match the furring strips on the wall!
On the top shelf are a Dynakit Stereo 70 amplifier and an old and
much modified Magnecord PT-6tape recorder. Beneath the shelves of
discs and tapes is a Premier Electronics Tapesonic tape recorder, a
little-known machine hand- built in asmall New York shop, and below
that (from left to right) aJensen CC- 1control centre, Dynakit PAS-2
stereo pre-amp with Fairchild Compander (passive expander-compressor) on top, and aScott LT- 10 kit-built tuner. On the left are a

No attempt has been
made to conceal the
technical nature of
this set-up, put together by Mr. Berger
of the New York
Audio Society

Sony 777 tape recorder and mixer.
Out of sight are a Weathers turntable and SME arm fitted with
Shure M77-D cartridge, soon to be augmented by a Dual 1009
changer. Mr. Berger uses Shure 330 and Reslo RBM microphones
and is considering the addition of aPML condenser microphone and/or
aB & 0 200 stereo microphone.
The New York society would be interested in corresponding on a
club-to-club basis with similar bodies in the U.K., possibly trading
tapes of lectures, debates and similar events. Mr. Berger's address is:
202 First Avenue, New York, U.S.A.
Continuing round the world, we come to Dr. J. L. Poldy of Hong
Kong, who adopts amidway position in the arrangement of his equipment as well as geographically. A lot of what Dr. Poldy has to say may
typify the attitudes of many readers situated at odd spots around the
world, so we shall quote whole chunks from his letter:
"Industrial progress lets us marvel at many worthy complexities and
tempts us to buy big and costly equipment. Those many people who

•
still need servicing too frequently to warrant semi-permanent mounting.
Thus my tuner-amplifier and tape machine stand in lieu of bronzes or
porcelains on alarge chest, and aglass plate on top makes it into aworktable where splicing gear, screw drivers, etc, can be used without
annoying my wife. Other items of note are the lamp (which can be
removed when not needed), the electric clock in the corner which
helps in catching broadcast programmes, and the microphone mounted
on aphotographic tripod.
"Now we come to the tape machine. This is a two-track mono
model with amodest frequency range, and my experience bears out the
(continued overleaf)
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READERS' INSTALLATIONS—( continued)

"DOUBLE SEVEN'

vie‘.% of some of your contributors that neither of the frequency extremes
matter much once we contemplate only reasonably good machines.
Far more important is the tape drive: flutter can spoil music far more
than slight limitations of the frequency range. A little dirt in aclutch,
asticky pressure pad, or even only the need for oiling when one is just
not in the mood for it—these trifling things may put atape machine out
of commission at some moments, usually when there is a visitor, a
musical friend who is hi-fi ignorant. In such a case Iget my second
tape machine, an identical twin of the one in the photograph, and off
we go with our music.
"Imay adopt stereo, but not until stereo broadcasts become asource
for my tapes. Yet Ihave two widely spaced loudspeakers, as stereo has
taught me the enormous advantage of sound from aspread-out source.
When Ibought the earphones (also in the picture) Ithought of my
good father, 40 years ago, lying on a sofa after dinner and enjoying
Mozart while the rest of us probably made some kind of noise. But
Ialso bought them because sometimes I like music really loud and
my wife does not always like the same compositions. So earphones in
1964 give us back some of the privacy we seem to have lost, and work
splendidly both ways. Apart from that, one needs them for SW
reception and tape editing.
"The heart of my hi-fi system is the FM tuner, because nearly all my
stored programmes come from there. If Iput up with an integrated
tuner this is because (a) Iam lucky in living in a good reception area,
and ( b) Iseem to have found by trying various tuners that not all
depends on the quality of the goods, but quite a bit also on how carefully you tune and watch.
"To sum up, the key to the choice and combination of my equipment, limited of course by considerations of economy, is the happy
realisation of how versatile such apparatus can be and the desire to
make full use of that versatility."

A remarkable achievement
in Hi-Fi stereograms
POWER OUTPUT: 5 watts R.M.S. per channel 7 watts peak.
FREQUENCY RESPONSE: 40 to 16,000 c.p.s. substantiaily flat.
INPUTS & SENSITIVITY:
Magnetic pick-up 10 mV. P.U. Ceramic or
Crystal, 50 mV. Tuner, 150 mV. Tape. 50 mV.
CONTROLS: FUNCTION:
Pick-up, Tuner, Tape, Corrected tape output
MODE: Stereo, Monaural A B. Volume, Balance, Bass,
Treble, ON/OFF.
VALVE LINE-UP: 2 < ECL86, 2 ECC83, and metal rectifier.
TURNTABLE & PICK-UP: Goldring G1.38 or G
d 4HF transcription unit, optional choice.
Decca Deram transcription cartridge with
0.5 thou diamond.
SPEAKERS: Golden 8FSJAL double diaphragm each
charred; Gap Flux 14,000 gauss Foam Suspension. Aluminium Coil. F.R. 45-17,000 c.p.s.
RADIO: Radio Jack provided. F.M. and F.M./A.M.
Tuners available from W gns.
CABINETS: AM constructed throughout in I" wood,
veneered in either Sapele, Mahogany, Oak, or
Walnut and finished Satin, Gloss or Waxed to
customer's own choice.
Equipment Cabinet 311"
15" : 18"; legs at
NO extra charge. Speaker Enclosures 2e
91" distributed port reflex loaded.

Dr. Poldy wrote to us at some length, but any reader who has
interesting or unusual arrangements which might help others to help
themselves is invited to send us details and photos (positive prints
please). A few descriptive notes are all that is necessary—we can do
the rest.

For

the

connoisseur ...

THE VERY FINEST " CUSTOM BUILT" CRAFTSMANSHIP

Price

66 gns.

complete with speakers

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.

luto change AT6 model at 59 gns.
Unequalled foi performance at its price anywhere in Britain
THE ESSEX " DOUBLE SEVEN" will be demonstrated
at the Morton Hotel, Russell Square, London, W.C.1 ( next to
the Russell Hotel), on Saturdays 14th and 28th March, April
23rd, 24th and 25th, from 10.30 a.m. to 7 p.m.

As described In 11141 News by A. W. Wayne.

Write for full details to:

AUDIO
DEVELOPMENT

Shirley TWA/1515HG High Fidelity Stereosonic Amplifier

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

CO. LTD.

L ABOR

A

TORIESttd.

27 Hocken.I Street, Bishop's Stortford, Herrfordshire
Telephone: Bishop's Stortford 2497

Telephone: Worthing 30S34$
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3 Prospect Place, Worthing, Sussex

DETAILS OF NEW PRODUCTS
• We remind our readers that notices of equipment listed and illustrated 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
Induced-Magnet Cartridge
of employing the customary American moving-magnet
-I- principle, anew ADC stereo cartridge known as the Point Four uses
an " induced magnet". This means that the magnetic flux is supplied
by afixed magnet and is redirected by aferrous element according to
the motion of the stylus, rather on the lines of what we humble
Europeans call a variable- reluctance or moving-iron pickup.
The cartridge gets its name from the stylus radius, which is 0-4 thou,
a compromise between the demands for reduced tracing distortion
and the limitations imposed by poor groove shaping; stylus material
is diamond. The claimed response is 10 c/s-20 Kcis + 2dB, the
compliance is 30 x10 -6 cm/dyne and the channel separation is 30 dB
over the range 50 c/s-8 Kc/s. The output is relatively low at
1mV/cm/sec, the recommended load is 47 K per channel and tracking
weight is between gm and 11 gms. The vertical motion-angle of the
stylus is stated to be 15 degrees in accordance with the new American
standard.
The U.K. price had yet to be fixed at the time of going to press, but
will be announced shortly. Manufacturer: Audio Dynamics Corporation, U.S.A. U.K. Distributor: KEF Electronics Ltd., Tovil, Maidstone,
Kent.

I NSTEAD

A Big Braun Speaker
TNTRODUCED at the Hanover Fair, the Braun L.80 speaker is by
far the largest in the Braun range and is claimed to provide avery
high quality of reproduction, with a frequency range extending from
25 c/s to 25 Kc/s. It uses aLeak bass unit of 131 in. diameter, a4in.
mid-range unit and a Kelly ribbon tweeter. Impedance is 15 ohms,
handling capacity 10 W, and price £ 125. U.K. Distributor: Argelane
Ltd., 251 Brompton Road, London, S.W.3.

which never needs oiling under normal conditions; separate recordlevel meters for each channel; three separate heads; facilities to record
four-track stereo or mono; it will play four-track stereo or mono,
half-track mono and full-track mono; speeds are 71 and 31 ils; and
general mechanical and electrical performance comes up to established
Ampex professional standards.
The range comprises five models as follows. Model F-4450 is
unmounted for use in custom installations or in an optional Walnut
cabinet. Playback volume control is included and microphone inputs
are on side of unit. Model F-4452 is unmounted for use in asystem
with central volume control; microphone inputs are mounted on the
top plate. Model F-4460 is a portable mounted in a carrying case.
Model F-4470 is also a portable, but with built-in dual-channel
amplifier and speakers for monitoring and playback. Model 2044 is
aportable self-contained amplifier and speaker system for use with the
F-44 Series. Manufacturer: Ampex (Great Britain) Ltd., 72 Berkeley
Avenue, Reading, Berkshire.
Audio Signal Generator

LOW frequency signal generator type SG66 joins the Advance range

with anew styling. The frequency range covered is 5c/s-125 Kc/s
(in five ranges) with an accuracy of + 1 % or + 1c/s. The output may
be sine- or square-wave, the former having less than 0.5% distortion
at the full output of 1W, and the latter having rise and fall times not
greater than 0.75
at all frequencies. Output is at 5ohms or 600 ohms
impedance, and the output voltage is read directly from an inbuilt
calibrated voltmeter.
Manufacturer: Advance Components Ltd.,
Roebuck Road, Hainault, Ilford, Essex.

BRAUN
L. 80
SPEAKER

B & K Response Tracer
REQUENCY response tracer type 4709 has joined the Bruel &
Kjaer range of instruments to replace the earlier model 4707. It has
a 14 in. longpersistance CRT display providing an accuracy of 1 %
over the range 20 c/s-20 Kc/s; this has interchangeable scales with the
x-axis calibrated logarithmically in frequency and the y-axis in amplitude. The amplitude range can be either 50 dB or 25 dB logarithmic or
0.1 V linear, selectable by front panel switching. The new tracer is
intended to be used in conjunction with an external frequency generator,
the B & K type 1022 being particularly suitable as this incorporates
facilities for the connection of adrive motor for continuous frequency
plotting. Manufacturer: Bruel & Kjaer AIS, Naerum, Denmark.
U.K. Distributor: B & K Laboratories Ltd., 4Tilney Street, Park Lane,
London, W.I.
(
continued overleaf)

New Ampex Range
MPEX have added acomplete new range of stereo tape recorders
to their existing catalogue. Known as the F-44 Series, these
include advances over the earlier 1200 Series, which they replace.
Features of note are as follows: A new hysteresis-synchronous motor

A
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NEW PRODUCTS—( continued)

REPRODUCER?

Connecting Leads Galore

D EADERS with interconnection problems between tape recorders
and other equipment will probably find a solution in one of the
100 lead combinations which may be made up from ten input and ten
output leads produced by Tape Recorder Maintenance.
The ten types of interconnecting lead have the following fittings
at one end: wander plugs, banana plugs, 3-pin Continental plug
(pins 2 and 3), 2.5 mm jack-plug, 3.5 mm jack-plug, + in. jack-plug,
Philips PU plug (2 round and 1 flat pin), Continental reversible LS
plug, phono plug, and 3-pin Continental plug (pins 1and 2). Output
and input versions may be joined by phono lead connectors at the
other ends, so that it is possible to go from any one type of connection
to any other by joining the two appropriate input and output leads.
The total length of any pair is normally 6ft., but this may be increased
to 12ft. by means of an extension lead.

No loudspeaker yet devised can effect an accurate acoustic
conversion of the electrical energy fed into it. All loudspeakers of different types sound different from each other.
Some loudspeakers add to, and subtract from, the hypothetical truth so much that they can almost be classed as
musical instruments. Such loudspeakers are said to have
'tone'—good or otherwise. `Colouration', amore apt term,
is due to avariation in the frequency response characteristic,
not only on axis but in all directions. The extent of the
variation of acoustic pressure versus frequency in one
direction, and the difference between this response and
one taken in another direction, determines the amount of
*colouration' of the reproduction.
An uneven response curve is not necessarily bad. As an
example, if the response is elevated in the band of frequencies
between Iand 8Kcfs, the effect will be to give increased
brilliance and sparkle to the reproduction, with greater
intimacy, and nearness of instruments. This effect is referred
to as ' presence' and has been sought after by some enthusiasts. A loudspeaker with such acharacteristic is ideal for
short demonstrations and `A- B' switching comparisons, and
it will convince most people of its superiority! However,
there is aprice to pay. Such brightness is tiring for serious
listening, and fatigue quickly sets in. Also the subtle
stereophonic ambience of space is destroyed. One cannot
have ' presence' and true source dimension at the same time.
The Radford Booksheff Loudspeaker System uses the most
advanced drive units available to-day, skilfully coupled in an
optimum design enclosure. It is believed to have the flattest
and smoothest frequency characteristic between 80 c/s
and 15 Kc/s (integrated for all angle radiation) of any dynamic
system known, regardless of price. It will reproduce
frequencies down to 40 c/s, although attenuated, without
distortion and hangover, and handle the output from a
25 watt r.m.s. amplifier.
It is ideal for use as amonitor for broadcast and recording
where size and weight are of consequence, and for serious
listening in the home.
Write for a technical leaflet describing the design and
performance of this loudspeaker, and a reprint of reviews
from Audio & Record Review, The Gramophone, and
HiFi News.
Radford Products are available from all Hi Fidelity Dealers

RADFORD ELECTRONICS LTD.,
Ashton Vale Estate, Bristol 3, England.

Tel. 662301-2
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INTERCONNECTING
CABLES
BY T.R.M.

The leads can be purchased individually and vary in price according
to the plug combination. A complete set of 20 leads costs £6 6s. 6d.,
and the extension lead is 10s. This pre-packaged range of leads joins
an existing series of plugs, earphones, belts and tape recording aids, all
of which may be obtained from leading specialist dealers. Manufacturer:
Tape Recorder Maintenance Ltd., 323 Kennington Road, London,
S.E.11.

British-Made DIN Connectors
THE trend to the Continental DIN type plugs and sockets, now
common in tape recorders and coming into increasing use on other
audio equipment, is given an extra spurt by some British-made versions
offered by TSL. The usual 3-pin and 5-pin plugs, sockets and connectors
are available, all produced in rigid accordance with DIN standards.
(The Audio Manufacturers' Group of BREMA has recommended the
adoption of DIN type connections for many applications.) Manufacturer: Technical Suppliers Ltd., Hudson House, 63 Goldhawk Road,
London, W.12.

T HE

Teak for Record Housing

established range of Record Housi
ng equ i
pment ca bi nets,
speaker enclosures and record cabinets, which have been available
in walnut and mahogany, are now in many cases offered with teak
finishes at slightly higher prices. Among the cabinets now made in
teak are those in the Lowline range which has proved very popular
since its introduction last Autumn (see page 437, November).
Manufacturer: Record Housing, Brook Road, London, N.22.

EQUIPMENT

THORENS TD224 CHANGER
Manufacturer's Specification: Transcription turntable and automatic
record changer. Changer mechanism: Records stacked separately from
turntable and placed on the turntable, played and removed individually.
Record sizes: Handles up to eight discs of various sizes provided speed
required is the same. Single records: May be played manually. Record
cleaning: Disc cleaned during play by automatic pad device. Turntable
motor: Standard top-grade Thorens system. Pickup arm: Type
BTD-12S professional arm with precision stylus force adjustment.
Dimensions: With full load of records, 26 in. long, 161 in. wide, 34 in.
deep (below top of mounting board), 54 in. high (above mounting
board). Weight: 244 lbs. Price: £79 13s. 8d. inclusive. Distributor:
Metro-Sound (Sales) Ltd., Bridge Works, Wallace Road, London, N.1.

Tturntable is one of the best machines that can be obtained in this
HE name Thorens is highly respected and their TD124 transcription

country—probably in the world. Its younger brother, the TD135, was
reviewed in the February 1963 HiFi News and readers are referred to
that review. Eyebrows may be raised when it is learnt that the TD224
is arecord changer, but they will stay up along time when the machine
is examined and seen in action.
All three machines take their drive via aflat belt, stepped pulley, and
rubber-tyred idler (
fig. 1). They are thus equally free from any motorinduced noise. The TD124 has aheavy turntable rotor surmounted by
an aluminium cap carrying mat and disc. This, when lowered on to the
roter, already turning, will give instant start and stop with the pickup
on the disc if necessary. It has astroboscopic pattern on the underside
of the disc viewed with neon and mirror. No pickup arm is fitted, but
the die-cast frame carries areplaceable wooden platform on which the
selected pickup is mounted.
The TD135 had astraightforward solid turntable and no stroboscope,
but it incorporated abuilt-in arm of advanced design.

REVIEWED
The TD224 incorporates features from both these machines plus
automatic operation de luxe. We now know it really is possible to have
arecord changer that is also atop rank transcription machine. Moreover, when manually operated, the whole mechanism is completely
free of any interference from the changer mechanism.
First, we will view it as atranscription turntable. It is built on arigid,
complex, but shapely die-cast frame, very similar to the TD124. The
driving motor (induction type) carries a double- pulley, reversible for
50 cis or 60 c/s operation (
fig. 1). This drives astepped pulley mounted
solidly in the frame via a flat rubber belt which filters out all motor
vibration, rotary or otherwise. All the belt pulleys are crowned so that
the belt always runs true. A conventional, but unusually well-made
rubber idler takes the drive on to the turntable. Four speeds—with off
positions in between—control both the position of the idler and the
power to the motor. Concentric with the control knob is the fine
speed control which moves a mild-steel sector inside the belt-driven
pulley. Fixed outside this aluminium pulley is a specially shaped
horseshoe magnet producing eddy-current braking. Movement of the
sector varies the magnetic flux passing through the pulley and hence the
braking effort and in turn the speed.
Speed Checking
Speed can be continuously checked on 334 and 161 rpm, as the stroboscopic pattern under the outside edge of the heavy die-cast turntable is
illuminated with aneon lamp and can be seen via awindow and mirror.
If the speed is set correct at 334 rpm, the makers say the other speeds will
be correct within 0.5 %. This was checked both running light, and with
pickup load. A second stroboscopic pattern looks after 60 c/s mains
operation.
The solid die-cast turntable is similar in weight and inertia to those on
the other models. TD135, 61 lbs; TD124 present alloy 8 lbs (with
older cast-iron rotor, 111 lbs); TD224, 71 lbs.
All machined surfaces have eccentricities less than 0.001 in. and the ascast faces are nearly as true. The mat edge thickness, where the disc sits,
showed barely 2thou. variation, so there should be no excuses when a
really flat disc is played! The turntable centre carries aloaded 45 rpm
centre-boss which can be locked out of use (
fig. 2).
The pickup arm fitted is commented upon at some length in the
February 1963 issue and highly commended. It is of the gravitybalanced-plus-spring-loading type—theoretically the best scheme, and
practically so if the spring-loading is carried out properly. This means
a minimum of friction and a minimum variation of stylus force with
rise and fall of the head.
The stylus force lever is set to the zero end of its scale and the
counterbalance weight moved to balance the arm. The lever is then
moved to the desired force, in this case 1-7 grams (all checked accurately
within afew per cent.).
(continued on page 795)

TRANSPORT ARM

RETRACTABLE DISC
CENTRE PIN

N

s\:

DISC

I\N\N\NN
i• 45 DISCSNI1
TURNTABLE
RETRACTABLE 45 RPM
DISC CENTRE

(b)

Fig. 2. This shows how the discs are gripped for transporting to and from the turntable. Records with standard centre holes are held by the transport
arm as at (
a), while the guide prongs are pushed outwards for discs with large centre holes as at (
b). When arecord is to be picked off the turntable
the transport arm descends and the steel jaws push the retractable disc centre-pin down into the turntable and pick up the disc by its centre hole (c)
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The Pick of
European
Equipment

you'll trust your eyes

but will you believe
your ears?
CELESTE is

tf1141M0
an ultra compact

speaker system with

aperformance that will astonish you.

CELESTE

P.E.33

Thousands of hi-fi enthusiasts have

Size : 1 x1
x
Weight: 24b. Imped-

A product of the World's finest engineering skill

ance: 15 ohms. Max.

* Heavy individually balanced turntable * Belt driven
* Rumble free ( better than -46db)* Built in illuminated
stroboscope * Variable speed control * Four speeds
* Lightweight geometrically balanced pick-up arm,
adjustabIe from 0-6 grammes * Interchangeable head
shell slide * Built-in slow motion lowering device
* Automatic arm lift for optional use

already discovered that this little
speaker produces the kind of sound

input: 15 watts r.m.s.,

you'd expect from one much larger.

30watts peak. Speak-

Trust KEF to do the impossible!

ers: 1flat 13" x9" Tri-

For those who lack space for a
'large' hi-fi set-up, the Celeste is
perfect. It gives superb results on
top of book- case, mantelpiece or
window- si! l.

ply woofer plus 1+"
hemi-spherical tweeter. Salient features ;
smooth
frequency
response,widedispersion, low coiouration.
Price

£24 • 19 • 0

See and hear the Celeste for yourself at your local hi-fi
dealer's, or post coupon for free literature.

STUDIO

TRANSCRIPTION

UNIT

PRICE 45 GNS.
Complete with SHURE M77 Stereo/Mono Dynetic Cartridge
Also available, Plug-in Transistorised Pre-amplifier
enabiing the P.E.33 Studio to be used with low gain
Amplifiers PRICE £ 7.10.0

ALL

BALANCE

TRANSCRIPTION

ARM

Suitable for all standard stereo

KEF ELECTRON FCS LTD., Tovil, Maidstone, Kent.
Telephone: Maidstone 55761
Grams: K E F Maidstone

or mono cartridges. Inter-

CELESTE

0-8 grammes

changeable heads. Tracking
pressure calibrated

t
lio
ttdl
a
e
yh
'sirspeaker

NOW AT THE
NEW LOW PRICE
03.10.0

To KEF Electron.t.s Limited. Tovil, Maidstone. Kent.
Plééase uend me full details of the Celeste ultra- compact hl- fi speaker.
Name ar.d address

I

I
I
Hi
F3

Available from leading Hi Fi

stockists

Sole Importers

telesonic ltd.
92 Tottenham Court Road, London, W.I. Museum 8177
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EQUIPMENT REVIEWED—( continued)

set to 3 gm, a pickup lift of 1cm only increased the pressure to
3.5 gm, so normal variations with record thickness and warp will
only alter it 100-200 mg. On friction, the vertical movement was tested
as balanced, i.e. spring-pressure zero. Stiction was not detectable,
friction much less than 0.1 gm. when measured alongside the stylus tip.
The stylus force lever was then moved to give 5gm and the balance
weight moved out to rebalance the arm for asecond friction test. The
results were identical with the previous set, showing an excellent design,
properly carried out.
The other noteworthy feature of the arm discussed in the TD135
review was the resilient plastic connection between the rear extension
that carries the counterbalance and the rest of the arm. The physical
characteristics of this provide excellent damping for pretty well all
eventualities. All bending and torsional arm resonances and also the
low frequency stylus-suspension arm-mass resonances, both vertical
and lateral, will be usefully damped.
The problem of leads has been nicely tackled and tidied up. They
form a loop and terminate in a five-way socket—often seen on Continental tape machines. Apart from possibly reshaping this loop after
handling during unpacking and assembly, it should never need further
attention or restrain the pickup motion perceptibly. A corresponding
plug is provided complete with left and right leads terminating in the
usual phono plugs. A third earthing wire ends in asort of wander-plug.
No earth loops or anything to worry about. Everything done correctly
and very effectively, too, as no audible hum resulted when one of the
PU leads accidently trailed close to the amplifier mains transformer.
When set to " Manual" the PU arm is absolutely unconnected with
the auto-mechanism. On the centre run-out grooves, and possibly the
last -e
g in. of a disc that is more full than usual, the trip mechanism
might contact it (though it does not operate). Even this can be avoided
by moving the PU to the centre of the disc before lowering it for playing.
The " absolutely" then applies for the whole future operation until the
auto-mechanism is next operated.

LI
Fig. I. The motor (bottom left) is equipped with two pulleys to cope with
different mains frequencies, and is coupled to astepped pulley by abelt
(top left) which drives the turntable via an idler ( top right). At bottom
right is shown the rubber suspension system, with knurled nut Jr height
adjustment
centre hole—quite firmly and safely, as one of the fingers is also lipped.
Large-centre discs are picked up in asimilar manner--see fig. 2. This
transport arm executes its vertical and swinging movements via a
beautifully engineered cylindrical ball race. The inner ground-steel
tube is about 5in. long and / in. diameter and moves smoothly in a
fixed steel outer tube separated by a light-alloy cage holding 48 ball
bearings. This, of course, will normally move at half the speed of the
inner tube whatever the motion. For vertical movements it is prompted' by an extra lever underneath, moving at the correct rate. Gravity
would tend to make it slide down to the bottom of the moving member
with partial loss of true rolling action. When rolling, even heavy loads
on the end of the transport arm do not evoke much friction and smooth
movements with low power are possible. This keeps down noise and
vibration and reduces risks of mishandling. Underneath is abewildering
but fascinating maze of cams, levers, operating rods, etc., all beautifully
made and rather more sophisticated than in ordinary auto-players.
Most of the operating parts underneath are adjustable and properly
locked.
Power to operate the auto-performance comes from the same motor
and is taken from the 161 rpm diameter on the very top of the stepped
pulley with another rubber-tyred wheel superficially like the one driving
the turntable. A train of reducing gears drives the operating cam
This wheel only engages, of course, during the actual changing
process—as is the case with any changer.
The sequence is as follows: The speed-change switch is moved to the
desired speed and then the operating lever moved in the " Reject-Start "
direction. The transport arm rises, swings over the pile of discs,
descends, picks up the top one, and swings it over the turntable. It
(continued on page 797)

Side-Thrust
Side-thrust (friction, mainly) necessary to move the pickup seemed
to vary around 0.05 gm most of the time, depending on its position of
course, as the leads, however flexible, must exert some slight torque. If
the auto-stop was not pushed aside as described, the side- thrust would
jump to 0.1 to 0.2 gm when also pushing this extra bit, so the maker's
instructions on its avoidance are useful, though it is doubtful whether
0.2 gm sideways thrust would ever unstick a pickup unless playing
something loud at avery low playing weight, say 1 gm. Anyway it
may as well be pushed aside on " Manual" as it doesn't do anything
useful. We will return to this when describing its behaviour on " Auto".
The whole machine is suspended as before by four hollow moulded
rubber cushions and levelling screws. These are like the original
TD124 and are accessible to the finger tips as they peep through the
skirt of the main die-casting. Also like the TD124 a spirit-level is
provided, though it is not so necessary as it is with the type of pickup
that gets its playing weight by slight unbalance of the arm.
Well, there it is, by any standards, a truly first-class transcription
machine. Now for chapter two.
The modern juke box handles its discs in amost careful manner and
holds them correctly by the edge and doesn't drop stationary discs on
rotating ones. In fact it sets us agood example mechanically, and there
we must stop! Well, the TD224 has likewise given up all the bad habits
of record changers and can safely handle really precious discs, believe
it or not.
On the rear left corner of the main chassis is amachined face, and a
large U-shaped die-casting bolts on horizontally. The necessary ring
spanner is provided to fix this piece and it clips away safely underneath
afterwards.
The upper arm carries two movable prongs and takes the load of
discs to be played. Eight discs of any size can be loaded on providing
(a) they play at the same speed and ( b) they have the same sized
centre hole. The prongs are pressed together for the normal small hole
and separated for the large-centre hole discs. Underneath is arubberpadded " shelf" to receive the discs after playing.
Sprouting from the rear left corner is another arm, about as long as
apickup. This transfers discs for playing and puts them on the lower
shelf afterwards. It grips the discs with two steel fingers inside the

iii

ri

ty,dee

£7-11 - 10
INC . TAX

WITH DRIVE UNIT
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.
RETAIL

TRADE

ENQUIRIES

WELCOME

A. R. SUGDEN & CO. (ENGINEERS) LTD., MARKET STREET
BRIGHOUSE, YORKS.
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MINI ENCLOSURE
Small overall dimensions facilitate the use of the
enclosure for either wall mounting (for which
brackets are fitted), bookshelf mounting, or as afreestanding speaker on a small table or direct on the
floor. Despite its small size, a Mk. III I2- inch direct
radiator speaker is used for the bass together with a
3- inch foam surround treble unit. The acoustic pump,
which works in phase with the main radiator,
reduces
the effective enclosure impedance
by
approximately eight times and thus reduces the bass
response to at least an octave lower. The overall
frequency response under normal domestic conditions
is 60 c/s to 12,000 c/s j 2dB. Price £21.0.0.

SMALL SIZE

FULL RANGE

EXCLUSIVE ACOUSTIC PUMP

SPECIFICATION
Dimensions: 23 x 134. x 7+ in.
Weight: 40 lb.

FOAM SURROUND

Finish: Waxed walnut
Frequency Response:
60 to 12,000 c.p.s. ± 2dB

3-in. TREBLE UNIT

Power Handling Capacity: 15 watts
Input Impedance: 15 ohms nominal

HIGH FLUX 12-in. BASS

Please send details of the MINI
Name
VERTICAL OR
HORIZONTAL MOUNTING

Address

nal

MINIATURE

FULL

RANGE

REPRODUCER

KELLY ACOUSTICS LTD.
"Romagna", Bycullah Avenue, Enfield, Middx.
Export: K. H. Millman and Co. Ud., Blackford House, Sutton, Surrey, England

Transistor

10

watt Hi -Fi Amplifier and Preamplifier
Circuits and Details
FREE on Request

(Control Unit and Preamplifier)
AVAILABLE IN KIT FORM OR PREBUILT PANELS
LOW NOISE
LOW POWER REQUIREMENTS
MONO OR STEREO
LOW_PRICE
Power output 10 Watts at 400 c/s.
Second harmonic
distortion 0.1 per cent. Total harmonic distortion 0-25 per
cent at 10 Watts. Signal to noise ratio at 10 Watts 70 dB.
Overall response with preamplifier within 3dB 40 c/s to
20 kc/s.
6-Transistor 10 Watt power amplifier. 0-25 ohm output
impedance for 3ohms. 24 volt supply. 300 mA average for
10 Watts. 100 mV into 33 k.ohm sensitivity. Within IdB
response 40 cis to 20 kc/s. 60 dB negative feedback
• BUILT £5.10.0, p.p. 2/- or KIT 99/6, p.p. 2/Mains Unit Kit, 49/6, p.p. 2/-, or
55/- to run Two Amplifiers
As above but 10 Watts for 15 ohms speakers. 40 volt supply,
150 mA average for 10 Watts.

• BUILT

E5.19.6, p.p. 2/- or KIT L5.10.0, p.p. 2/Mains Unit Kit, 49/6, p.p. 2/-, or
55/- for Two Amplifiers

Power amplifiers are built onto printed panels ex 2, with
x4- heat radiator for outputs.
Full function preamplifier on printed circuit. Size r • 21".
Features 6 position input selector for microphones, tuners.
tape, pickups—treble and bass controls + 12 dB at 50 c/s
and 15 kc/s—I5 dB at 50 Os and 15 kc/s. Four position
filter and volume controls.
I-5 mV to 300 mV input
sensitivity.

• BUILT

£5.10.0, p.p. 2/- or KIT 99/6, p.p. 2/(Or Special Low Noise Kit ES.I2.6, p.p. 2/-)
Front Panel Plate 51", 2j" 8/6 Extra

ABOVE UNITS CAN BE USED WITH EXISTING VALVE
OR TRANSISTOR EQUIPMENT, OR COMBINED FOR A
COMPLETE SYSTEM.
CALL FOR DEMONSTRATION
Latest fully detailed and illustrated catalogue on
Components, Test Equipment, Hi-Fi, etc., etc.
2/- post free
Or let us quote for Components, Valves, Transistors,
etc., for your Circuit.

RECORD DECKS
GARRARD ( Complete with Cartridges)
Autoslim Mono Fixed Head
£6.10.0
Plug- In Head
£6.19.6
„
Stereo Plug- 1n Head £7.10.0
AT6 Mono GC8
[ 10.10.0
AT6 Stereo 73/2
£ 10.19.6
AT6 Stereo Sonotone
£ 11.19.6
p. and p.. 5/- any above

HI -FI SPEAKERS
(All 15/16 ohms HE Series are 3 or 15 ohms)
CRI2AE Double Cone
12" 10/20 Watt
8 gns.
CR30/AE Triple Cone
12" 10/20 Watt
10 gns.
8A7 Double Cone
r6 Watt
79/6
Axiette r6 Watt
5 gns.
Axiom 10" 10 Watt
6 gns.
Axiom 201 12 IS Watt
£ 10.7.0
HF812 8" 5 Watt
72/6
HF 1012 10" 10 Watt
87/6
HFI016 10" 10 Watt
7 gns.
p. and p., 3/- any of above
T.359 15 Watt Tweeter
CTIO Horn 10 Watt

MC 70 Studio Crystal Mic.
DM I7HL Dual Dynamic
DM 16HL „ „

39/6,
49/6,
59/6,
7 gns.,
7 gns.,

p.p.
p.p.
p.p.
p.p.
p.p.

1/6
1/6
2/2/6
2/6

Floor Stand, 57/6. Table Stand, 32/6, p.p. 2/6
For any of above
ACOS 60/1 Stick, 27/6, 39/1, 32/6; 40, 15/-;
45, 22/6; p.p. 1/6 any type.
4 Channel Transistor Mixer
59/6, p.p.
Radio Jack Tape Tuner
29/6, p.p.
2 Channel Mixer
15/-. P.P.
2x 15 Ohm Hi -Fi Stereo Phones
S gem, p.p.
2x8 Ohm Stereo Stethoscope Phones
25/-, p.p.

1/6
1/1/3/1/6

HENRY'S RADIO LTD.
303, Edgware Road, London, W.2
PADdington 1008/9
Electronic Components 8 Equipment specialists
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TRANSISTOR
VHF
FM TUNER

30/6
29/6

MICROPHONES

100C Crystal with Base

(10 watt
Power Amplifier)

Full slow-motion tuning from 87 to 105 Mc/s.
5 Transistor and 4 Diodes.
AFC and AVC
30 MV Output for 10 Microvolts.
50 dB s/n Ratio.
Total cost of all parts (
less cabinet)
£.19.6, p.p. 2/6 ( or £. 19.6, p.p. 2/6 with cabinet)
All Parts Sold Separately.
New High-Gain Superhet Design on Printed Circuit. 6/9 volt
operation. Designed for value on transistor equipment as
featured in Dec. 1963 Edition of Radio Constructor Magazine.
Overall size in Cabinet 3}' x2}" x 4. Details on request.
TAPE RECORDER KITS
Leaflets on request
Two or Four Track Three Speed
Collaro Studio 2-Track Tape Deck
10 gns.,
6-Valve Amplifier, Record/Play. etc. Semi Kit
on Printed Circuit Two Track
II gns.,
Portable Cabinet with rx
rSpeaker
5 gns.,
Or purchased as one parcel
£ 6,
Collaro Studio 4-Track Tape Deck
El 3.19.6,
6- valve Amplifier Record/Playback, etc. Semi Kit
on Printed Circuit. Four Track
12 gns.,
Cabinet and rx
5" Speaker
5 gns.,
Or purchased as one parcel
£30,

p.p. 8/6
p.p.
p.p.
p.p.
p.p.

2/6
3/6
8/6
3/6

p.p. 2/6
p.p. 3/6
p.p. 8/6

MARTIN
RECORDAKITS,
PREAMPLIFIER
KITS
ANI,
NEW TRANSISTOR AUDIO KITS AVAILABLE

It's the
sound
that
counts

EQUIPMENT REVIEWED—( continued)
then lowers the disc to within an inch of the turntable and waits while
the pickup swings in to " feel" its diameter. This done, it lowers itself a
bit more and drops the disc the last 4in. This, being flat on to four
accurate concentric ridges on the rubber mat, can do no harm. The
transport arm waits just above it while it is playing. The auto-mechanism
clicks free and the pickup muting switch is operated by the automechanism, not by the pickup arm position. In fact whenever the PU
is raised above the disc level by the auto-mechanism it is muted. It is
therefore inoperative in the " Manual" position.
The precise landing position of the pickup can be altered by adjustment of alittle metal strip on the left side of the head shell. Precise is
the word, as this method is foolproof and is not dependent on wear and
play in sundry links between the diameter feeler and the pickup-operating
lever.
The next operating cycle is initiated either by the " Reject-Stop"
lever or the run-off grooves at the centre of the disc. This sequence
goes: PU is raised and returned to top of rest, transport arm descends,
picks up the disc, carries it over to the lower shelf and drops it on the
soft rubber mat. Incidentally, the next one dropped hardly makes a
sound as it is dropped squarely and the trapped air makes avery nice
air-cushion. The makers suggest loading the " out tray" with adisc as a
refinement. The transport arm is able to pick up the disc again as the
centre spindle is not solid but consists of a spring-loaded sleeve on a
centre pin. The arm then swings out enough to clear any 12 in. discs
above it, rises, swings over the top pile, descends and takes the next one.
This is playing within 25 secs. of the PU entering the run-out grooves of
the previous disc. This carries on till all the discs have been played.

Dual Concentri: Loudspeaker

There is agrowing belief that when aloudspeaker
system is made more compact its performance is
enhanced, but this just isn't so. Be guided by the

Fascinating Finale
The finale is equally fascinating. Having put the last disc on the
lower shelf, it goes back to the top shelf just to make sure. Next it moves
over to the turntable as if it carried adisc and waits for the pickup to
come over. This it does, all the way to the centre this time. At this
point the transport arm must whisper something to the pickup as it
immediately goes back to its perch without being lowered. The arm
goes back over the played pile of discs, tells them no more are coming,
and moves back to its original halfway position and switches everything
off. This extra bit is of course necessary to complete asequence, so as
to be ready for either Manual or Auto operation next time.
Cleanliness has not been overlooked. For Manual operation, a
Dust Bug could and indeed should always be used. For Auto
operation this is not possible, so they have provided aplush pad about
4 in. long which hinges on the transport arm and continuously wipes
the record being played. It even wipes the dust off the rubber mat during
its final cycle!
Instructions are given for its proper use and for the use of Parastat
or Preener, so one recognises the inspiration, if not the hand itself, of
Cecil Watts.
Not only are discs handled quite safely, but during the playing period
the conditions are as for " Manual" right up to the run-out grooves, i.e.
nothing connected to the pickup. The manufacturers recommend that
auto-operation should only be done with playing weights of 34 gm
or more, though manual operation is considered satisfactory down to
1gm; at this weight the mechanism may jump the stylus out of the
run-out grooves as it resets the auto-trip lever.
To test the auto-behaviour under extreme conditions a 12 in. disc
beginning and ending very quietly was tested playing at 1gm (as per
playing weight lever and checked). Though the cartridge fitted would
normally be played at 34 gm, it was quite happy with this disc at this
weight. The whole of the auto-behaviour was perfect despite the
manufacturer's warning, so it shows they have given avery conservative
estimate of its capabilities—which is in order for first-class apparatus.
For such apparatus, the claimed performance is not only that when
brand new, but after areasonable period of service.
This particular disc was cut alittle nearer the centre than usual. The
auto-trip was therefore engaged about 11
6 in. before the end of the
recording. The gentle tap once per revolution was hardly audible in
the loudspeaker. A most remarkable performance. The usual selection
of mechanical tests were performed and were substantially the same as
the appropriate results quoted for the TD124 and TD135.
As already stated, hum, even with alow-output high quality stereo
(continued on page 799)

professional, who uses loudspeakers of high
power rating and enclosures of generous proportions—because they sound better! Remember
that a large loudspeaker system can simulate a
small intimate sound, but a small loudspeaker
system can never accurately reproduce the sound
of alarge orchestra or choir, even with stereo!
The Dual-Concentric Loudspeaker System in its
various forms has been in continuous production for 17 years. Its increasing adoption as a
quality monitor by professional users throughout the world, is an indication of the exceptionally high standard of this original design.
MONO AND STEREO CARTRIDGES
Variluctance Mk. 11
A precision-engineered mono cartridge suitable for professional and
high-fidelity domestic use. The stylus
assembly is easily replaceable without
the use of tools. The turnover cartridge
is illustrated. As used by the B.B.C.
Van-Twin Mk. II
A magnetically-balanced 4-pole stereo
cartridge using a diamond stylus that
can be easily replaced by the user. It
can be fitted in any standard shell or
arm having Hnch mounting centres.

\+\ TANNOY,
TANNOY PRODUCTS LIMITED
West Norwood, London, S.E.27
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You're guaranteed
a better deal
when you

EXCHANGE
your

Lowline Four 29 guineas

TAPE RECORDER or

Teak 32 guineas

HI—FI EQUIPMENT
Strauss

E

Speaker
Enclosure

11•E•W

with

E

El 1.19.0
Teak

r-.
=
E

E12.19.0

1

A friendly welcome awaits you at our new, recently
extended showrooms where you will find a large array
of fine equipment at all price levels. With a comprehensive service geared to your personal satisfaction we
can provide generous part exchange facilities, immediate
delivery and— if you cannot visit us—a fast and friendly
Mail Order Service. Remember, your guarantee of a
better deal is in the name and reputation of R.E.W.
(Earlsfield) Ltd.

Compact
Record
Cabinet
7 guineas
Teak
8 guineas

Comprehensive stocks

E
—

Motors, Pick-ups and

E

Accessories by

of all leading makes including:

e

DECCA .
B & 0
KEF
GOLDRING .
PICKERING
S.M.E. . GARRARD

Cadet Mk IlStereo
Control and Amp.
Stereo HG88
Integrated Amp. ..
Junior Ill Stereo
Control Unit ..
Junior Stereo Amp.
F.M. Variable Mk 11
Tuner ..

r
w
l

Speakers and
Enclosures by
GOODMANS . KEF . LEAK
WHARFEDALE .
W.B.
STENTORIAN . MORDAUNT
QUAD. LOWTHER . ROMAGNA
In fact an unrivalled selection of
makes and models all available
for on-the-spot demonstration
and comparison plus ...

ROGERS

£26 15
£40

nniminu muumuu Hun win uunumuni mime

0

0 0

There's a RECORD HOUSING
cabinet for every hi-fi purpose*

£22 10 0
£27 5 0
£24 Il

o

£24 18
£28 10
£25 0
£22 10

9
0
0
0

QUAD
F.M. Tuner
A.M. Tuner
Stereo 22 Cont. '
Unit
Power Amplifier ..

says Nathan Field,
Managing Director of Record Housing
.... for housing your turntables, tapes, speakers, amplifiers, radio
and records.

FREE CARRIAGE & PACKING
FREE INSURANCE
IMMEDIATE DELIVERY
CASH FOR YOUR TAPE
RECORDER or HI- Fl.
Highest cash offers for good equipment ... get in touch today!
El
=
=
F..

TAILOR-MADE HI- Fl. Let us
have a note of your requirements
and we can quote you immediately
for a specialist- built installation
complete in every detail.

NO

INTEREST

TERMS

Superbly finished and sensibly priced—today's best va:ue in hi-fi
furniture.
LEAK
F.M. Trough Tuner .. £29 7 6
Mono Control Unit.. £ 12 12 0
TL 12 Power Amp... £ l8 18 0
Stereo Point One
Control Unit .. £21
0 0
Stereo 20 Amplifier £30 9 0
and Chapman. Pye, Dulci, Radford,
EMI, etc., etc.

* and now, at last,

E

available in teak
É

RECORD HOUSING dealers all over the country can help you
choose your hi-fi furniture from the RECORD HOUSING range of

LOWEST

over 20 cabinets. Send for your copy of our new 16 page catalogue,
and name of your local stockists. ( U.K. only.)

(Over 9 months)

DEPOSITS
... everything you need in Hi Fi from the leading
Mail Order Specialists!

If you have any difficulty, send us details of your equipment and we
will advise you how to house it.

R•E•W

(EARLSFIELD) LTD.
Mail Order Department
Ta p a r

ca rd

r

266/268 ( HFN) Upper Tooting
Road, London, S.W.I7.
Telephone: BALham 9174-5

(Dept. HF 3), Brook Road, London N.22
Tele phone: Bowes Park 7487
798

EQUIPMENT REVIEWED—( continued)

NEW HOOKS on HI-FI
Stereo for Beginners new ed. by Webb
Sound, Facts and Figures by Borwick
The All in One Tape Recorder Book by Purves
Electronic Music and Music Concrete by Judd
Audio and Acoustics new ed. by Briggs
The Loudspeaker Guide by Borwick
The Microphone Guide by Borwick
Mullard Circuits for Audio Amplifiers

magnetic cartridge, was not detectable by ear even at higher- thannormal levels and with bass boost. Rumble was likewise absent.
Well, this is the first time a truly top-line transcription machine has
been combined with record changing. So for those who must, they can
now have the best of both worlds in one piece of machinery.
It is almost worthwhile having it for the sheer joy of watching a
beautiful piece of mechanism doing its stuff. Ilike the bit at the end
best where it tells the PU to go home to bed, wipes up, says goodnight
to the played discs, goes home to bed itself and puts the light out!
Seriously though, congratulations, Thorens.

.•
.•
••
••

8/3
13/6
14/6
17/11/6
8/3
8/3
9/4

Postage has been included in the above prices

UNIVERSAL BOOK CO.

R. L. West

12 Little Newport Street, London, W'.C.2 (adjoining Lisle St.)

CONNOISSEUR

ARE YOU TIRED
AND LISTLESS?

SCU I
CARTRIDGE

THEN SEND FOR A HOME RADIO
CATALOGUE AND ORDER ALL YOU
REQUIRE, FROM YOUR ARMCHAIR

Manufacturer's Specification: Ceramic stereo pickup cartridge.
Frequency response: 30 c/s-16 Kcis + 2 dB (according to graph supplied). Channel separation: 20-25 dB at 1 Kc/s. Recommended load:
2 M for use with uncorrected amplifier; 50 K when used with RIAA
equalisation. Output voltage: 100 mV (2 M) and 25-30 mV (50 K), no
recording levels quoted. Compliance: 12 x 10 -6 cm/dyne lateral,
8x 10 -6 cm/dyne vertical. Tip mass: 1 mg. Recommended tracking
force: 2-4 gms.
Stylus: 0.5-0.6 thou radius diamond. Mounting:
Standard 4 in. fixing centres and four- terminal output. Price: £54s. 3d.
inclusive. Manufacturer: A. R. Sugden and Co. Ltd., Brighouse,
Yorkshire.

4 - Including Postage and Packing

HOME RADIO LTD.
187 London Rd., Mitcham, Surrey

A

eDe

I T was with great interest that Ifirst listened to discs reproduced by
means of this cartridge in the Connoisseur demonstration room at the
last Audio Fair, and, while conditions at such events can never be ideal
for critical listening, it was immediately obvious that a worthy rival to
the Derain had arrived on the scene. It was therefore with pleasant
anticipation that Ifitted one of these heads to my SME arm for amore
prolonged listening session under comfortable domestic conditions
before making any measurements, and it is good to be able to report
that my first impressions were amply confirmed.
It is well known that one of the main problems which has to be
overcome in the production of aceramic cartridge of high quality at a
reasonable price is that of maintaining really consistent performance
of the finished products, and it was consequently of special interest
(continued on page 801)
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VORTEXION

- QUAD

- WHARFEDALE

- LEAK - FERROGRAPH

WARNERS AUDIO
WE ARE THE LEADING DEALER IN
THE MIDLANDS OF THE

FABULOUS

TANDBERG

TAPE RECORDERS

THE SHERWOOD TYPE ENCLOSURE

We recommend and demonstrate Gcncirnans' Speakers.
and make a full range of
cabinets to their specdications.

CONSOLE

CABINETS

SUITABLE FOR AXIOM 2CI or 301 or
GOODMANS 2or 3 SPEAKER SYSTEM
Price £ 16 00
A.R.U. 172. Price £ 356
Finished in walnut, sope/e, mahogary or oak veneers
Calm-let or Units can be supplied separate/y

•

AMPLIFIERS •

LOUDSPEAKERS

A. DAVIES & CO. (
Cabinet Makers), Speaker Dept.,3Parkhill Place
off Parkhill Road, N.W.3

Open till 5.30 Saturday

M

AURIOL

D
A

PICKUP CONTROL

PROTKTS YOUR STYLUS AND RECORDS . . •
whether your equipment is costly or
inexpensive.

U
N

GULLIVER 5775

Auriol is the only control which will
position your stylus precisely. It readily
gives location accuracy within one microgi-oove, at any pris-se,ected part of a
record including the first groove.
The unique pneumatic lowering at variable pre-set controlled speed provides
cushioned contact; this, with controlled
lifting et any position, completely eliminates possibility of damage to records and

O
E

Patented and proved in use throughout

E

ALL QUALITY EQUIPMENT FOR
HOME MUSIC SYSTEMS
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ENCLOSURES

stylus.

AND
E

LOUDSPEAKER

WOLVERHAMPTON

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

G

Mb

PHONE:— WOLVERHAMPTON 26581 ( 3 lines)

N
D

BRENELL - GARRARD - CONNOISSEUR - LENCO - ARMSTRONG

G

Il

Model— for auto- changers
£4.4.0 inc. tax.

/sheeted by The Ceaaell of Indwinei Leman.
Order NOW
send for details
RURIOL (GUILDFORD) LTD., Trading Estate, Farnham, Surrey.
Tel. 3364
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Due to the bulk purchase of well-known manufacturer's entire stock
we are able to offer this first-class speaker enclosure at

by Pioneer

A NEW WORLD OF LIVING SOUND
Now from Pioneer astereophonic amplifier

vides amaximum of 40 watts of power. The

designed to satisfy the most critical ear.
the model SM-83. A rich exterior appear-

heaters of the preamplifier sections operate off well- filtered DC for completely

ance, a design incorporating a handsome

hum-free operation.

gold- finished front panel, well- laid out and
easy- to- handle controls and switches
these are but afew of the many enticing
features of the SM-83.

The versatile Model

SM-83 amplifier uses two pairs of the latest
high- power output tubes operating in efficient push-pull circuits.

Each channel pro-

The amplifier is equipped with all necessary

SPECIFICATIONS Of THE SM•83
9tubes, 2silicon diodes; Sensitivity: 3mv ( MAGI to 200
mv ( TAPE AMP.) 6inputs; Music power output; 40 watts
per channel, RMS rated power output: 27 watts per
channel; Frequency Response: ± 1db from 5cps to
100,000 cps at 1watt output. Harmonic Distortion: less
than 15. at rated output. Dimensions: 15" r" ( W)
5. (
H) x 13' )." ( D), Weight: 28 lbs. 11 oz.

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.

(1))
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PIONEER ELECTRONIC CORP.
5 Otowocho 6-chome, Bunkyo•ku, Tokyo, Japan
Cable Address:

Model

PIONEER TOKYO

800

SM-83

Stereophonic Amplifier

I
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EQUIPMENT REVIEWED—( continued)

that, in the case of the Connoisseur Stereo Cartridge, Messrs. Sugden
elected to send two samples for test. Imarked them for identification
before listening began, and then compared them reproducing the same
discs. This comparison produced a marginal—but only marginal—
preference for the results from No. 1over those from No. 2.
t.
5d8

CONNOISSEUR

RESPONSE

Specialists in Hi Fi Equipment and Tape Recorders

CHELSEA RECORD CENTRE
203 KING'S ROAD, S.W.3

EM I TC S 101

FLA 2596

Open till 8 p.m. (
except Thursdays)
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Disc and Tape Reproducing Equipment and Tape Recorders
by Leading Manufacturers

Custom Built Installations

Measurements were then made on both cartridges, and save on one
point, to which Ishall refer again later, the differences between the
two were found to be negligible. Compliances were somewhat lower
than specified: Lateral 8x10 -eand vertical 6x10 -6 cm/dyne, in both
cases. The frequency response shown in the graph is from cartridge
No. I. The other had a slightly greater rise—about 14 dB more—at
8Kc/s; otherwise it was virtually identical. Correspondence between
the channels was equally good in both samples. These measurements
were made with the pickups working into the recommended load
of 2M and it will be seen that under these conditions the equalisation is
very good. Reducing the load to 1M produced, inevitably, anoticeable
fall-off in bass response below 100 c/s. The subjective effect of this
natural result will necessarily depend on the listener, his room and his
loudspeakers, but would generally be found quite acceptable, especially
in asmall room.
Output is high, and did not vary between the two cartridges. It was
found in each case to be 95 mV/cm/sec at 1Kc/s per channel, which
amounts to something like ¡ V from an average recording (at 5cm/sec),
and is only fractionally down on the 100 mV claimed. It is high enough
to allow, with many amplifiers, the insertion of a series resistor of
¡to 1M to bring the input impedance up to, or nearer, the desirable
2M necessary for full bass response.
CONNOISSEUR
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Custom High Fidelity
Green

N.13 PALmere Green 5228

LEE GREEN, S.E.I2

Tel. LEE 5780

For
Leading Makes,

DAVENSET

Personal Service

2 Burnt Ash Parade

and Advice come to—

LEE

• NORTH

LONDON'S HI-FI CENTRE
(SALES) LTD.

MAIL

ORDER SPECIALISTS

Goods Despatched by Return.
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Phone: BOWES PARK 0077-9
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Personal Service

371 Green Lanes Palmers
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All High Fidelity Requirements and Services Available

S.E.I2

See our display
advertisement for
comprehensive list
of all the best
Amplifiers - Tuners
Motors - Pick-ups
Speakers - Cabinets
Tope Recorders
CASH OR TERMS

FOR ALL LEADING
AUDIO EQUIPMENT
call, write, or telephone

hampstead HIGH•FIDELITY
Sla Reath Street, Hampstead, Inndon N.W.3

A study of the crosstalk graph will show that separation is very
satisfactory even in the critical 5to 10 Kc/s region. It is well maintained
at both ends of the scale, and the makers' claim of 20 to 25 dB at 1Kc/s
was fully met. In separation, as in response, there was no practical
difference between the cartridges, and Ifeel that the makers might
usefully extend their specification for the information of intending
purchasers to read: " Separation (Crosstalk) 20 to 25 dB at 1Kc/s, not

Telephone HAMpstead 6377

ENGLAND'S BIGGEST TIR SPECIALISTS

(continued on page 803)

218 HIGH ST. — BROMLEY — RAV. 4000

"SEE THE POINT"

ALL LEADING MAKES IN STOCK
Cash or Easy Terms

OF YOUR STYLUS

LONDON'S FINEST SERVICE
207 EDGWARE ROAD, W.2
PAD 3271/2
152-153 FLEET STREET, E.C.4. FLE 2833
33 TOTTENHAM COURT ROAD, W.I. MUS 2605

WITH THE

STYWYUE
AND STOP RECORD DAMAGE
The STYLOVUE' is a device for prmecting a magnified shadow of your
stylus on to a screen, enabling you to see whether your stylus is worn and
needs replacing, which cannot be detected by the naked eye.
USE A STYLOVUE' and you need never again
damage • record because of a worn or faulty stylus.

*

PART
*
*
*
*

24/-

inc. P.T.
Battery extra

MAC'S

AVAILABLE FROM MOST HI-FI STOCKISTS
'Q- Max' ( Electronics) Ltd., Napier House, High Holborn, W.C.I.

250-252
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EXCHANGES WELCOMED

*

ALL MAKES Hi-Fi and Tape Recorders supplied
PART EXCHANGES. Terms 12, 18 or 21 months
SONY Specialists. Full Range Stocked
GUARANTEED Recorder Repair Service

KING

CAMERA

SHOPS

LIMITED

STREET, HAMMERSMITH, LONDON,
RIV 8581 -2 Hours 9-6 Thursday 9-1

W.6

e

TWO NEW SPEAKERS FROM THE METRO- SOUND GROUP

THE '
CLASSIC' Ml
The METRO-sou» ' Classic' Ml
loud-speaker has been designed
and produced to match high
quality amplifiers and pick-ups.
This has been achieved by the
use of a special 12- in, bass unit
covering the lower and middle
frequency range and
incorporates a unique bass
reflex system, thus ensuring
fuller response from the lower
frequency spectrum. A 5- in.
diameter totally enclosed treble
unit brilliantly reproduces
the upper frequencies.
Price £ 36.0.0
DIMENSIONS

231 High, 131 Wide, and
121 Deep. Finished in Sanele
Mahogany the 'Classic' is also
available in special matched pairs
for stereophonic use.
Incorporating the revolutionary new CorPATENTED)
rell« system (

SPECIFICATIONS

Introducing the new Correflex system

A further major
advance in compact
loud- sneaker design.
Available singly, or in
matched pairs for true stereo
reproduction. Attractively finished in Sanele Mahogany. The nirraoSOUND ' CLASSIC' M2 speaker enc1.3sures are designed for bookshelf
mounting or for use where space i. limited. Price £ 17.10.0
DIMENSIONS lei" High, 181" Wide, 7!" Deep. Finished in Sapele
Mahogany with V ynair Front. Available in special matched pairs
for stereophonic use.
SPECIFICATIONS Frequency Range: 35 cycles — 18,500 cycles.
Impedance: 15 ohms. Power Handling Capacity: 15 watts maximum.
Connections: Standard 2- way Terminal Board.

METRO- SOUND STEREO PREAMPLIFIER MST/10
Designed and produced for use with low and medium
output pick-up cartridges and microphones, and
has a performance unequalled within this price category.
Price: Standard Model £ 7.10.0 De Luxe £ 9.10.0

Frequency range 25 cycles —
18.000 cycles * Impedance 15 ohms
Crossover frequency 1.000 cycles
Capacity 15 watts British rating.

AUDIO FAIR STAND

For full spec,fication write:—
METRO-SOUND MANUFACTURING CO LTD, Bridge Works, Wallace Rd, NI

Canonbury 8641:4

No. 4A DEMONSTRATION
ROOM 335 6

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.
Thinking of buying a Tape Recorder
or HiFi Equipment? Willing to risk 3d. to see if we really do
offer you better terms than anyone else ? Then write or phone
us for full details of all our offers (which include INTEREST
FREE H.P. up to 18 months on most Tape Recorders) and
free brochures, etc. We deliver free anywhere in the U.K.,
give free servicing for 12 months, offer special cash terms—
anything, in fact, toavoid making aprofit and having to pay tax.
Please let us know your special interests,
if any—TAPE RECORDERS— mono under E50; mono
over £50; stereo; or battery. HI -FI — tuners & amplifiers;
gram units & cartridges; speakers & enclosures.

218 HIGH ST.
BROMLEY
KENT
RAVensbourne

4000 &

4477

HOWARD
TAPE

RECORDERS •
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EQUIPMENT REVIEWED—( continued)
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less than 15 dB from 1 Kc/s to 10 Kc/s" without being accused of
exaggeration or undue optimism.
Vertical tracking angle is estimated at approximately 15 degrees,
and a small amount of packing can be inserted at the rear of the
cartridge when mounting it in ashell to reduce this if the user wishes.
Our tests were made without it.
All measurements were made with the cartridge mounted in the
SME 3009 Series II arm, at a tracking force of 3 gms. When the
waveform from the test record was viewed on the oscilloscope, there
was clearly visible ' clipping' in the 6 to 10 Kc/s range. This deformation of the waveform was more pronounced in one sample than the
other, and was in fact the only notable point of difference between them.
Examination revealed that the sample which exhibited less distortion
was the one preferred in the earlier listening tests.
The cartridges were also tried working into a load of 50 K as
recommended by the manufacturers for conversion to a velocity
characteristic. The output was 25 mV/cm/sec per channel at 1Kc/s—
more than enough for any amplifier having amagnetic pickup input.
Response was approximately equivalent to the RIAA curve, and with
correction applied in the amplifier results were quite satisfactory.
The stylus is a diamond, well polished and of . 0005 in. tip radius
(with an upper limit of .0006 in.) to produce the widest response and
least distortion from stereo discs. At a tracking weight of 3 gms,
and with the compliances as measured and a tip mass of around one
milligram, record wear will be insignificant if discs are kept clean.
Final tests now followed, with the No. 1 cartridge mounted in a
Garrard shell on a 4 HF unit feeding an amplifier with a sensitivity
of 100 mV into a 2 M load, and wide range loudspeakers with good
bass response. There was no evidence of hum in the reproduction, but
as with the Goldring CS 90 reviewed last month, there was some audible
rumble, which must not be laid at the door of the pickup cartridge.
Quality was distinctly pleasing in both mono and stereo. Tracking
force was set initially at 3¡ gms, but it was necessary to increase this
to just over 4 gms to obtain clean sound from some difficult discs.
The wide smooth response was quite evident, and the stereo images
were well defined, due to good separation. Reproduction was free
from any sense of strain. The stereo stylus ' bottomed' the grooves of
some early LP discs, but this was expected and is aprice one must be
prepared to pay—at least with a spherical stylus tip—for the best
results from modern stereo records.
Construction is robust, the stylus assembly is easily and quickly
replaceable by the user, and the cartridge is attractively presented in a
neat plastic box with ascarlet base and transparent top in which the
head is held by two small nuts and bolts, and is thus effectively protected
from any possibility of damage.
B. J. Webb.
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West London's

OF

SOUND

Specialist for Tape Recorders

121-123 HIGH ROAD, W.4.

10 a.m.-7 p.m.

CHISWICK 2082
HAMPTON HILL,

MIDDLESEX

Molesey 6811/2

1VIELFORD RADIO SERVICE
HI-FI, TAPE- RECORDERS, RECORDS

Personal Service and Advice
QUAD, LEAK, PYE, ROGERS, TANNOY, LOWTHER, SME, GOODMANS,
WORDEN, KEF, WHARFEDALE, ORTOFON, DECCA, REVOX,
FERROGRAPH, GRUND1G, etc.
Demonstrations: S8 WINDMILL ROAD
Record Dept.: III HIGH STREET

LONDON AREA, W.1

MODERN ELECTRICS Li])
HI-FI DEMONSTRATION AT ANY TIME
Stockists of equipment l'y Quad, Leak, Wharfedale, Goodman. Garrard,
Lenco, Connoisseur, Ferrograph, Vortexion, Grundig, Simon, etc.

TAPE RECORDER SPECIALISTS
120 SHAFTESBURY AVENUE
Tel. COV 1703, TEM 758 7

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

HI-FI is HERE in HACKNEY
AMH. 9591
R.T.M. ( Radio & Television) SERVICE Ltd.
387b Mare Street, E.13. AMH. 3259
WHARFEDALE, GOODMAN, LOWTHER, etc., GARRARD, COLORING, etc.
FERROGRAPH, BRENELL, SONY. TELEFUNKEN, GRUNDIG, etc.

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

Showrooms Open until 7 p.m.

SHEEN LANE, SHEEN,

PROSPECT 0985

LONDON, S.W.I4

(Opposite

CROYDON'S

Mortlake Station S.R.)

TAPE CR
EE
N
CIORR
EDER

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

TRANSMATCH
PREAMPLIFIER

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

ADDiscombe
1231/2040

LONDON AREA
Established 1910

H. L. SMITH le CO. LTD.

Manufacturers' Specification: General purpose transistorised preamplifier. Gain: 100 times (40 dB). Frequency response: Flat over
40 c/s-20 Kc/s. Matching: Suitable for sources of 25 ohms to 1K;
output to feed 100 K or above. Input: Jack socket—insertion of plug
automatically switches the unit on. Output: Standard co-axial socket.
Battery: PP3. Size: 4I x2g xI ins. Price: £ 310s. 6d. Manufacturer:
Electroman ( Poldew Ltd.). Distributor: Home Radio ( Mitcham) Ltd.,
187 London Road, Mitcham, Surrey.
HOSE who use gramophone amplifiers and tape recorders provided
with input circuits only suitable for high impedance transducers,
such as crystal pickups and microphones, must often wish that their
equipment was more flexible. The Transmatch transistor pre-amplifier
is aself-contained ' add on' unit that may enable such people to take

Makers of the " Cooper-Smith" High Fidelity Amplifiers
287-9 EDGWARE ROAD, LONDON, W.2
Tel: PA Ddinoton 5891/7595

WIMBLEDON'S

T

TAPE RECORDER CENTRE
Agents for: FERROGRAPH, VORTEXION, SIMON,
BRENELL, GRUND1G, PHILIPS, COSSOR, ETC.

GET IT TAPED THE EXPERT WAY—By letting us install your apparatus

TEL- LEE- RADIO
LIBerty 4946
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220 The

Broadway,

WIMBLEDON, S.W.I9

MORDAUNT
'64
CRAFTSMAN
2- SPEED
TURNTABLE

• Re- proportioned
Cabinet

34, 45 r.p.m.
£17. 2. 11

•

Inc. Tax

CRAFTSMAN III
VARIABLE 3- SPEED
TURNTABLE
33, 45, 78 r.p.m.

Inc. Tax

CRAFTSMAN OMNI
DIRECTIONAL SPEAKERS
with 360 sound dispersal. Vynair Plastic
Finish with Walnut and Black trim.
MAJOR ENCLOSURE 43 in. by 14¡ in.
max. dia, with drive units. £20.9.0 inc. tax.
MINOR ENCLOSURE 36 in. by 11¡ in.
max. dia. with drive unit. £ 12.17.4 inc. tax.

STEREO CARTRIDGE

FOR

II

111111

Chanrel separation: 20-25 dhs.
Frequency response: 30-16,000 C.P.S.
Stylus pressure: 2-4 grams.
Extremely low mass ( 1 mg.) Diamond
stylus.
4 terminal output.
£5 . 4 . 3inc. tax

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

BRIGHOUSE •

damage from

H.F. oscillation by
special Filter system

•

New finishes

ARUNDEL Mk. II STARTS
THE NEW PROGRAMME

£22 . 19. 6

S E N' I)

Ribbon protected

from

YORKSHIRE
804

Since its introduction nearly five years ago,
the Mordaunt ' Arundel' has occupied aposition of unchallenged pre-eminence amongst
high quality loudspeakers. Freedom from
tonal colouration, smooth response, excellent
transients and balanced dispersal are some of
the more impertant features which have
helped establish this fine instrument. Now
some slight modifcations have been introduced in the light of experience gained to
make the ' Arundel' Mk II even more efficient.
The price remairs the same at 39 gns. for the
present.
This is but one important development in the
new Mordaunt programme. There ore additions
to make the range wider, with models from as
little as 25 gns. each, to ' specials' at 100 gns.
and more. Mordaunt Loudspeaker systems
are distributed through good hi-fi shops,
and details of new models will be announced.
CONSULT YOUR HI- Fl STOCKIST NOW
Trade Enquiries Invited

MORDAUNT SOUND REPRODUCERS
I, Stanley Road, Bromley, Kent
Te/ephone RAVensbourrit 9212

YOUR III-Fl DEALER

EQUIPMENT REVIEWED—( continued)

London Area
advantage of the better quality afforded by low impedance magnetic
pickups and moving-coil or ribbon microphones, without incurring
the expense of replacing their amplifiers.
The circuit of the Transmatch uses a single transistor (AC 107)
connected in grounded-emitter configuration, the input being applied
between base and emitter and the output taken from the collector. The
components are mounted on asmall tag board, terminal connections
being made to a ' Post Office' type input jack and a flush-mounting
coaxial output socket. Introducing the input jack-plug to its socket
switches on the supply from the 9 V (type PP3) battery. The makers
suggest that the input jack-plug is connected before switching on the
associated main amplifier, and disconnected after switching off the
main amplifier, thus avoiding unpleasant clicks in the loudspeakers.
This precaution proved anecessary one during tests, though switching
the amplifier input selector to some other position was equally effective.
The battery is clamped between the input jack and the case, and it was
noted that aspare battery could conveniently be stored in the space on
the opposite side of the input jack, provided the spare battery's terminals
were insulated in some way.
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FOR EXPERT ATTENTION
ON

ALL

HI-FI

MATTERS

Export arrangements a speciality by sea, air or personal export
WEBB'S RADIO,

14 SOHO STREET, LONDON, W.I

YOUR

GERrard 2089

DEALER-

Country and Provincial
ST. ALBANS
EASY
TERMS

HERTS

0 N A.5

HI-FI & COMPONENTS
All leading makes stocked including

MAIL

ORDER

ARMSTRONG, BRENELL, BUTOBA, FERROGRAPH, GARRARD, GOODMANS,
GRUNDIG,
LEAK,
PYE,
QUAD,
RADIO-SPARES,
ROGERS,
SONY,
TRIO, W.B.
Demonstrations arranged

^
---ml".'-'

AREA W.I

WEBB'S

OF TRANSMATCH

-L
;dB '."

LONDON

BOLD

& BURROWS LTD.

Verulam Road, St. Albans

Tel.: 50717

,,, K

FREQUENCY CP. S.

BEXLEYHEATH

It should be mentioned that the Transmatch circuit does not provide
for recording characteristic correction, so this would need to be
included in the main amplifier should the Transmatch be used as a
pre-amplifier between amagnetic pickup and gramophone amplifier.
The general assembly of the unit is neat and the workmanship
competent, though on the sample submitted for review one or two of
the soldered joints were of a ' servicing' rather than instrument quality.
The die-cast housing is very robust and well finished in ahammer grey.
The makers of the Transmatch state that it is suitable for input
impedances from 25 ohms to 1000 ohms approximately. The unit
submitted was subjected to frequency response measurements at input
impedances of 600 ohms and 5ohms, one comfortably within and the
other outside the manufacturer's specification. In both cases the
frequency response was well maintained at the ends of the audio
spectrum, the reference output level at 1Kies being 1V RMS into a
resistive load of 100 K. The actual response is shown in the diagram.
No measurement of the harmonic content of the output waveform
was made, but the waveform was observed on an oscilloscope during
frequency response measurements. No distortion of the output
waveform was apparent at any frequency when the output was 1V
RMS or less, though harmonic content was observed when the output
voltage was above this level. At 2-5 V RMS output, severe overloading
occurred, this level corresponding to 28 mV input. The conditions
suiting the Transmatch best would seem to be atransducer of impedance
about 600 ohms supplying up to 10 mV RMS. The manufacturer's
claim of an overall gain of approximately 40 dB was substantiated by
the review specimen. This corresponds to a voltage gain of approximately 100 times. Thus, given an amplifier of input impedance higher
than 100 K and sensitivity of 500 mV, adding aTransmatch would give
alow-impedance input of 5mV sensitivity.
The noise level was commendably low, being 74 dB down on the
output level of 1V. The unit was used to match amono moving-coil
pickup (approximately 2ohms impedance) to an amplifier and speaker
previously used with acrystal pickup. There was no apparent increase
in noise level, and the improved quality obtained from the moving-coil
instrument was clearly noticeable. Good results were also obtained
when the Transmatch was used between a moving-coil pickup and a
tape recorder amplifier.
The manufacturer also intends the unit to be used between guitar
pickups and their associated amplifiers. This application is beyond the
reviewer's experience, but it is apparent from the tests carried out that
the Transmatch is tolerant of its input conditions, and provided it is
not driven to supply asignal output of more than about 1V its use will
add negligible distortion to the reproducing chain.
G. Goodall.
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NORTH KENT

HI-FI CENTRE
Personal service and demonstrations in comfort.

All coding equipment

BROADWAY RADIO, 228 BROADWAY, Bexleyheath 4186

BIRMINGHAM

GRIFFIN RADIO LTD

(THE He .:13
-I
F FJELITY)

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

MID 1359

BIRMINGHAM

COLIN G. TURNER, M.I.P.R.E.
SALES AND SERVICE.
Sony. Simon. Brenell. Grundig. Reflectograph.
Cossor. H.M.V. Clarke & Smith. Trio. Quad.
All makes Personal or Mall Order.
39 YORK ROAD,
KING'S HEATH,
BIRMINGHAM 14

BLACKBURN
DEMONSTRATIONS DAILY OF
Quad, Leak, Chapman, Rogers,
Armstrong, Ferrograph,
Tandberg, Reyox, Brenell,
Lowther, Wharfedale, Mordaunt,
AND ALL LEADING MAKES

BLACKPOOL

Pre,Ketpts—HOLDINGS of BL ACKBURN Ltd

Mincing !onelOniven St. Blackburn
Telephone: BLACKPOOL 28756

BENFEL L

OF
BLACKPOOL

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

ORDER

HI-FI

CENTRE

SPECIALISTS

We carry the most comprehensive range of Hi Fi Equipment by all leading manufacturers. All items are in stock and available
for immediate delivery. Whether you order by post or visit our showrooms you are assured the extra benefit of aSpecialist
Personal and Postal Service that is guaranteed second to none.
¡MOTORS
Connoisseur " Craftsman" 2- speed
Connoisseur " Craftsman" 3- speed
Garrard Auto AT6 GC8
Garrard Auto AT6 EV26A
Garrard Auto AT6 EV26A on base
Garrard Lab, A, Auto/unit, GC8 .
Garrard Lab/A/Auto/GC8 on base
Garrard Lab/A/Auto unit, EV26A
Garrard Lab, A,Auto „ on base
Garrard 301 Standard ..
Garrard 301 with Strobo
Garrard 4HF,GC8 ( H) or ( L)
Garrard 4H F/GC8 on base
Garrard SRPIO/GC8
.
Garrard 4H Fi EV26A Stereo/Mono
Garrard 4HF'EV26A on base ..
Goldring 88 Transcription Unit .
Lenco G LS8 ( also available on base)
Lenco G L70 ( also available on base)
Philips AGI016 Motor and P.U.
Thorens TDI24 Trans. Unit ..
Thorens TDI35 trans. with arm ..

c s.

17
22
II
12
14
19
23
20
22
20
22
17
19
5
17
20
18
17
27
12
38
35

d.
2 11
19 6
9
4
10
14 8
3 3
Il
9
19
12 2
11
11
14 8
9 11
16 10
12 2
18 5
9
9 4
12 0
7 9
4

o
o

e

$41.35
$55.70
$27.70
$29.65
$35.10
$47.75
553.45
$49.70
555.55
550.00
553.40
$41.35
$47.90
513.27
543.20
$49.85
545.70
541.35
566.40
529.65
$90.25
$84.30

Garrard SPG3 Stylus press gauge
17 9 $ 2.95
Auriol Pick-up Control ..
3 11
6 $ 8.65
A.D.C. 1Stereo Cartridge .
23 15 10
A.D.C. 3 Stereo Cartridge ..
13 18 6
Bang & Olufsen ST'L Stereo P.U.
14 14 0 $ 35.40
Connoisseur Stereo Cartridge .
5 4 3 $ 12.65
Connoisseur Precision P.U. arm
6 16
1 $ 16.50
Connoisseur Mk. Ill arm & stereo hd.I0 4 4 $ 27.40
Decca ffss Stereo pick-up
18 18 0 $ 45.75
Decca Deram Auto 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 Deram Anti- Rumble P.U.
11 11
0 $ 27.80
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. EPU100 Stereo P.U. ..
19 4 10 $ 46.25
Garrard TPA- I2 pick-up arm shell
4 0 10 $ 10.00
Garrard GC8 mono t/o cartridge
17 9
Garrard EV26A Stereo/Mono cart
1 13 0 $ 3.96
Goldring CM6OD mono cart.
2 8 3
56.00
Goldring CS8OD stereo cart.
2 17 11 $ 7.25
Goldring CS90 stereo cart ..
4 17 8 $ 11.80
Goldring G60 P.U. arm only
3 9 9 $ 8.45
Goldring L70 P.U. arm ..
7 6 6 $ 17.70
Goldring 580 to cartridge..
4 17 8 $ 11.80
Goldring 600 to cartridge .
9 15 4 $ 23.60
Leak L.P. Pick-up complete ..
11 14 10 $ 28.80
Ortofon SP U-G,T in S.M.E. shell
23 4 2 $ 56.20
Ortofon Arm SKG 212 .. ..
6 7 8 $ 15.45
Pickering 380A Stereo cart. ..
14 12 II
Ronette TX88 to cartridge ..
2 0 8 $ 4.90
Ronette Stereo Binofluid cart. .
2 18 0
57.00
S.M.E. Arm Model 3009 Series II
22 15 0 $ 54.80
S.M.E. Arm Model 3012 Series II
24 10 0 $ 59.00
S.M.E.
Lightweight
head
with
counterweight for 9" and 12" arms
2 12 6
56.35
Tannoy Variluctance t/o mono cart 11
4 3 $ 26.70
Tannoy Van- Twin Mark 11 Stereo
11 14 4 $ 27.96
Watts " Dust Bug" .
1 0 5 $ 2.45
Watts Manual Parastat ..
2 12 6
56.50
ALL TYPES DIAMOND AND SAPPHIRE STYLI

TAPE- RECORDERS & DECKS
Brenell Mark V Series 2 Recorder
Brenell Mark V Series 2, deck ..
Brenell Mark V Series 2 Amp. ..
Brenell STBI Stereo Recorder ..
Ferrograph Series 420 ..
Ferrograph 5 AN/ Recorder ..
Ferrograph Stereo 808 .. ..
Tandberg Ser. 6-4 Stereo tape deck
Tandberg 7A Stereo Recorder ..
Truvox R92 or R94 Recorder ..
Truvox PD93 or PD95 Tape Unit
Truvox PD97 or PD99 Tape Unit
Truvox Tape unit PD84 4 track ..
Truvox PD86/87 Stereo deck ..
Truvox Tape recorder R84 ..

72
32
26
120
115
89
110
115
97
72
61
82
46
63
61

9
11
0
0
10
5
5
10
13
9
19
19
0
0
19

$203.60
$91.50
$73.05
$337.20
$324.00
$250.80
$309.25
$324.00
$274.45
$203.60
$174.22
$233.10
$129.26
$175.05
$174.22

21
4
33 18
48 15
56 0
29 18

$49.95
$84.15
$117.20
$134.40
$71.45

razrzrrenr:=3=3

Armstrong
Armstrong
Armstrong
Armstrong
Armstrong

AF208 . ..
227M Tuner/Amp.
227 Stereo Tuner Amp.
226 Stereo Tuner Amp.
Stereo 55 Tuner/Amp.

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

FREE!

"Comparator" Demonstrations
Hire Purchase Terms Available
HI- Fl EQUIPMENT TAKEN IN PART EXCHANGE
(Please state model, age, condition and price required.)

We export to all parts of the globe
Al! 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 1/7th ( 2/10 in the E) is deductible on
Export orders for these items.
Amplifiers,
Speaker Systems, Tape Recorders, etc., are
P. 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.
Send ;•": Ibill for catalogue, refundable against first purchase.

PERSONAL EXPORT FACILITIES

RECORD HOUSING
Lowline Five Equipment Cabinet
37 16
Lowline Four Equipment Cabinet
30 9
Lowline Three Equipment Cabinet 25 4
"Nordyk" Equipment Cabinet ..
7 7
"Nordyk" Speaker Cabinet
7 7
"Nordyk" Storage Cabinet
5 17
"Brahms" Equipment Cabinet ..
28 7
"Grieg" Equipment Cabinet ..
27
6
"Capriol" Equipment Cabinet ..
14 19
"Liszt" Equipment Cabinet ..
12 12
"Bartok" Equipment Cabinet ..
22
I
"Strauss 10" Reflex Enclosure .
11 19
"Viking Corner Spkr, Enclosure
II II
G.K.D.
"Southdown" Leak Equip. Cabinet 28 7
"Chiltern" Leak Equip. Cabinet ..
38 17
"Huntingdon" Quad Equip. Cabinet 28 7
"Anglian" Quad Equip. Cabinet ..
38 17
W.B.
"Thoresby" Equipment Cabinet .
14 14
"Thoresby" Bass Reflex Console Cab.I2 12
"Thoresby" Bass Reflex Cnr. Consolel I 0
"Junior" Stereo Column Spkr. Cab, II
0
"Senior" Stereo Column Spkr, Cab. 20 0
"Senior" Bass Reflex Cnr, Console
12 12
DESIGN FURNITURE
Equipment Cabinets from
22 2
GDIO Speaker Cabinet ..
12 5
GDI2 Speaker Cabinet ..
14 0
PERIOD
Equipment Cabs. Traditional from
78 15
"Sheraton Equipment Cabinet .. 103 19
EquipmentCabs.Contemporaryfrom39 18
FITROBE Equipment Cabinets from..
10 0
ROGERS Lowline Equipment Cabinet
12 11
RECORD
STORAGE
CABINETS.
Various
models available by Design and Record Housing
For cabinets below £ 25 a small delivery charge is made

Armstrong 220 Amp./225 pre- amp.
Armstrong 222 Integrated Amp.
Dulci GASS Integrated Amplifier
Dulci ' Stereo S' piamp & SP55 amp.
Leak ' Stereo 20' Twin Amplifier..
Leak ' Stereo 50' Twin Amplifier..
Leak New Varislope 2 Stereo p.a.
Pye ' Mozart' Stereo Amp. HFS20
Quad II Power Amplifier
Quad 22 Stereo'Mono Control ..
Radford STA 15 Stereo Amplifier
Radford SC2 Stereo, Mono Control
Rogers Cadet 11 Stereo amp/p.a.
Rogers HG88 Mk Il ( in case £43. 10.)
Rogers Master Stereo Control II
Walgain Stereo Pre- Amplifier ..

47
27
18
27
30
42
25
36
22
25
38
27
26
40
35
7

10
10
18
6
9
0
0
15
10
0
10
10
15
0
0
10

$ 133.50
$ 77.30
$ 50.40
$ 76.75
$ 85.60
$ 118.00
$ 70.25
$ 103.25
$ 63.25
$ 70.25
$ 108.20
$ 77.30
$ 75.15
$ 112.40
$ 98.35
$ 21.10

MONO AMPLIFIERS
Leak ' TLI2 Plus' Power Amplifier
Leak ' TL25 Plus' Power Amplifier
Leak ' TI- 50 Plus' Power Amplifier
Leak New Varislope Mono '3/amp.
Pye ' Mozart' Integrated HFIO
Walgain Mono Pre- Amplifier ..

=MU

Armstrong 223 AM/FM Tuner ..
Armstrong 224 FM Tuner .. ..
Armstrong T4C F.M. Tuner ..
Chapman S6BS/FM Mk. 11 ..
Chapman F.M. 1005 AM/FM Tuner
Jason JTV/2 Switched FM/TV ..
Leak New Troughline 3 Tuner ..
Pye Mozart F.M. HFT109 ..
Quad FM .. .. .. ..
Quad AM Tuner UM'S ( or M/S/S)
Rogers Variable Mk. 11 ( SIP) .
RogersSwitched FM Unit Mk II(S/P)

18
25
33
15
23
5

18
4
12
15
12
10

$50.40
$70.80
594.40
$44.25
$66.40
$15.45

28
22
17
63
36
22
29
23
24
28
24
18

15 $ 69.00
10 $ 54.05
19 $ 43.55
15 $ 152.70
12 $ 87.55
5
$ 53.95
7
$ 70.25
12 $ 57,20
18 $ 59.00
10 $ 6744
11 $ 59.00
10 $ 44.40

THE BROADWAY

C. GOODWIN (sales) Ltd1

1

Ca
7, The Broadway, Wood Green, London, N.22, Tel. BOWes Park 0077/8
Hours of Business: Monday to Saturday 9-6 p.m. Thursday 9-1 p.m.

s. d.
Goodmans ARUI72 or 180
3 5 6 $ 9.15
Goodmans Axiette 8
5 5 7 $ 12.85
Goodmans Audiom 61, 12"
14 7 8 540.50
Goodmans Audiom 91, 18" .. • •
27 10 0 $ 77.25
Goodmans Axiom 201
10 17 4 $ 30.55
Goodmans Axiom 301
15
4 6 $ 42.85
Goodmans Axiom 10"
6 5 II $ 15.25
Goodmans Trebax 5K/20XL
7 7
$20.70
Goodmans " Eleganzia"
$70.85
25 4
$77.30
Goodmans " Eleganzia 11 " .. • .
27 10
K.E.F. Celeste
24 19
$70.10
K.E.F. K I Baffle ..
28 0
$78.70
K.E.F. KI Slimline Speaker System
39 0
5109.60
Kelly Ribbon HF Mk. 11
11 10
$32.30
Leak " Sandwich" Speaker.. ..
39 18
$112.15
Lowther PM6
18 18
$53.10
Lowther Acousta Enclosure ..
19 19
$56.20
Mordaunt " Warwick" Speaker ..
30 9
$85.70
Pye Mozart Minor Speaker ..
20 9
$57.55
Quad Electrostatic Speaker ..
52 0
$146.10
Radford BLS Speaker ..
24 0
$39.35
Rogers Cadet Mk. II Spkr. System 23 14
$57.50
T.S.L. Tweeter LPH65
1 13
$4.00
Tannoy Monitor 12" Dual Content.
30 15
Tannoy Monitor 15" Dual Concent.
37 10
Tannoy Ill LZ 12" Dual Concent,
22 10
Tannoy Ill LZC Speaker ..
32 10
W.B. Stentorian 8' H F8I2
3 12
$8.78
W.B. Stentorian 8' H F8I6
$14.42
6 0
$10.50
W.B. Stentorian 10" HFI012
4 7
W.B. Stentorian 10" HFI016
7 0
$16.85
$12.40
W.B. Tweeter TIO
4 8
$3.70
I 10
W.B. Tweeter T359
W.B. Stentorian " Clumber" 912 .
0
12 17
$30.90
$11.20
Wharfedale 10" Bronze RS
4 12
Wharfedale Super 3....
5 16
514.05
Wharfedale Super 5
5 19
$14.50
$16.15
Wharfedale Super 8RS/DD
14
$26.35
Wharfedale Super 10 RS/DD ..
10 18
$19.00
Wharfedale Golden IORS/DD ..
7 17
$30.30
Wharfedale W I2RS/PST
10 15
$32.30
Wharfedale RS I2DD
II 10
Wharfedale Super 12 RS/DD ..
17 10
$49.20
$46.40
Wharfedale Bookshelf 2
16 10
Wharfedale Slimline 2 .. ..
22 10
$63.20
$70.25
Wharfedale Coaxial 12 .. ..
25 0
Wharfedale W2 Speaker System
29 10
$82.90
Wharfedale W3 Speaker System
39 10
$111.00
Wharfedale W4 Speaker System
49 10 $ 139.10
ALL MAKES OF CROSS- OVER UNITS AVAILABLE
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Harker & Howarth (Music) Ltd.

SORTED OUT BY " CROSSOVER"

of

BOLTON
for all your high fidelity requirements

* Readers who encounter snags, or nho run into trouble with their
hi fi installations, are invited to write to this editorial office for advice,
marking their envelopes "Crossover". Replies NM either be sent direct
by post, or published in this column if the subject is of general interest.
However, Nrc must emphasize that this advisory sen ice cannot include
requests for information about manufacturers' products vi hen 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.

7 THE ARCADE, BRADSHAWGATE, BOLTON
Tel.: Bolton 26247

mexcexemoxeccemememewcom

Speakers and Surface Noise

Specialists
150

Dear Sir:—Iread recently in HiFi News about surface noise being
emphasised by certain loudspeakers. The surface noise from my
equipment seems to be excessive and Iam beginning to suspect the
speakers. A Dust Bug is used at all times and all my records are
Preened. One speaker is mounted in a 5cu. ft. reflex cabinet and the
other in a disused fireplace.
Yours faithfully, H. A. B., Crewe.

in

High

HIGHER

te7TéiY
Phone; 23093

Fidelity

BRIDGE

STREET

BOLTON

BOURNEMOUTH

NATIONAL

ILI DIO

SUPPLIES

66 Holdenhurst Road

It is perfectly true that certain loudspeakers can emphasise surface
noise, due to apeaky response. Resonance or lack of smoothness anywhere in the reproducing system will have this effect, but the biggest
offenders in many cases are the discs themselves.
However, there are one or two simple tests which may be made. If
the fault occurs only on a certain number of records, suspect the discs.
If it is universal, there is something wrong in the system. Ipresume you
do not use treble boost in the control unit; if you do, surface noise will
rise.
If the system is suspect, then the speakers are often the most likely
offenders, and you could ask agood friend with different ones—or adealer
—to lend you apair to try. If the trouble is alleviated you need look no
further.
With regard to the choice of alternative speakers, much depends on
personal reactions, and upon whether you wish to continue with your
present method of housing or wish to go over to speakers complete with
their own cabinets.

Bournemouth
Tel.

Tape, ¡Ii-Fi & components

25232

BRADFORD
so, 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

FOR ALL YOUR HI-FI REQUIREMENTS

REECE

•

•
Suppressing Interference

Dear Sir:—Iam experiencing considerable difficulty with my hi-fi
equipment through mains-borne interference. The amplifier (Heathkit
S.88) is on the same circuit as the garage and workshop, and whenever
any electrical equipment is used or the fluorescent lighting is switched
on, a loud crack comes through the speakers, and very often a slight
crackling continues for as long as the equipment is in use. I have
heard that it is possible to counteract this form of interference by
inserting a suitable capacitor in the mains lead. Is this correct, and if
so what value capacitor should be used and how should it be connected
up?
Yours faithfully, A. C., Bury

of CAMBRIDGE

I& 2 PEAS HILL

Telephone: 54237

CHELTENHAM

MODERN RADIO (Cheltenham) Ltd.
Service & Hi-Fi Dept., 40/42, St. James Street
Quad, Radford, Pye, KEF and Thorens always in Stock

Yours is rather adifficult problem owing to the nature and the nearness
of the interference sources. Some measure of suppression may be
possible simply by connecting an 005 mfd, 300 V AC- working capacitor
across the mains lead connected to your equipment. If this is not truly
successful a commercial filter, such as the Belling & Lee Type LI416,
should be tried. This takes the form of an adaptor for fitting at the mains
plug (your end)and athree-pin socket into which your equipment may be
plugged.
If you are still in trouble, the interference investigation section of the
Post Office should be consulted.

RADFORD COUNTY AGENT

we
00er'
„eefil

NIGH FIDELITY SOUND EQUIPMENT TASTEFULLY
DISPLAYED FOR YOUR " BROWSE AROUND" ENJOYMENT

t

i
e tete

egree

PHONE: CHELTENHAM 21216/7

All leading makes: Amplifiers, Control Equipment, Loudspeakers, Cabinets, Tuners, Microphones, Tape Recorders
and Ancillary Items in stock or quIckly obtainable.
Coventry & District Co-operative Society Ltd, High Fidelity
Sound Section, Electrical Dept.. First Floor, Central Premises,
Corporation Street, Coventry Tel. Coventry 24031-10 lines

A Question of Balance

R. E. S. ( COVENT It )

Dear Sir:—Iwould welcome some advice on the use of the balance
control on a stereo pre-amplifier. The leaflet accompanying my unit
says that this control is "for setting correct stereo balance".
Ihad a shock not long ago when, on playing a new stereo record,
most of the sound issued from the left-hand speaker. My control unit
went to ashop for repair and Iwas told that the fault was simply abad
(continued on page 809)

LTD.

Phone: 28781
SPECIALISTS IN HIGH FIDELITY- and all makes of Tape Recorders and Equipment
*Consultations and SpecialisationOur aim is to provide you with the best equipment for the price you pay
INTEREST FREE H.P. TERMS—" You pay less at

13 City Arcade 81 128 Far Gosford Street, Coventry
807

AUDIO SERVICES
The specialists with the HI-Fl know how

Agents for:

1111111133»1111MIIIMII

BANG & OLUFSEN
CHAPMAN
CONNOISSEUR
DECCA
GARRARD
GOLDRING
GOODMANS
KEF
LEAK
LENCO
LOWTHER
ORTOFON
QUAD
RECORD HOUSING
REVOX
ROGERS
SHURE
SME
WB
WHARFEDALE, ETC.

Many enthusiasts know about Audio Services
—the place for a really personal service by
top class audio engineers, for expert technical
guidance freely given, for demonstrations without
obligation at any time, for generous part exchange
terms. They know about the wonderful selection
of superior equipment at competitive prices.
They know that Audio Services are the specialists
with the Hi -Fi know how. Do you?

IIIMIZZIMMIZZZIUIM
Manufacturers of the famous

DYNA-STATIC AND DYNA-SONIC LOUDSPEAKERS

Accredited Agents for:

Write for leaflets or come and hear the Dyna-Static and the
Quad Electrostatic demonstrated under ideal conditions.

ARMSTRONG
HMV HI-FI EQUIPMENT
PYE HI-FI EQUIPMENT
TANDBERG
THORENS
WOOLLETT

AUDIO SERVICES ( HI-FI) LTD.
82 East Barnet Road, New Barnet, Herts. Tel.: Barnet 6605

Now—The sensational Elliptical Diamond Stylus

AUDIO FAIR STAND No. 2A
DEMONSTRATION ROOM 335 6

SPU-OT STEREO CARTRIDGE
A hl- fi cartridge with built-in transformers
will match into virtually all equipment
without pre-amplifier, or other stages.
• Channel Separation 20-2.5 dB
• Frequency Response 20-20.000 cis
• Stylus Pressure Below 2gms
• Compliance 105 cm/dyne
• Fitted Low Mass ( 1mg) Diamond Stylus
Price £23.4.2. Inc. P.T.
Model SPU-G without built-in
transformers available.
Price £ 0.17.9. Inc. P.T.

Available on model SPU/GT-E with built-in transformer
and SPU-GE ( less transformer).
The Elliptical diamond will give better tracking of the
most difficult recorded passages, and a superb brilliance
in reproduction.
SPU/GT-E £29.0.3. inc. P.T. SPU/G-E £26.13.0. inc. P.T.
(SPU,T-E £28.2.10. inc. P.T.
SPU-E £25.15.7. inc. P.T.
for use with SME lightweight shell etc.

SMG 212 PICK-UP ARM
For exchangeable heads. Due to the
special shape of the Pick-Up Arm.
turntable levelling Is unnecessary.
Precision engineered and statically
balanced. Ball- bearings are applied for
both horizontal and vertical action
assuring trouble-free performance, even
at the lowest possible stylus force.
Height over mounting plate is adjustable.
Price £ 11.12.1. Inc. P.T.
CG ( MONO) CARTRIDGE
Still the world's finest monaural cartridge.
now available in the type " G" shell for use
with ORTOFON Pick-Up Arm SMG212.
All ORTOFON Cartridges in type " G" shell
are suitable for use with SME arm.
Price £1.6.4.10. Inc. P.T.

&et

Sole Distributors for the U.K.
New Service Department. Nation-wide Distribution.
Write for descriptive literature and price list of complete range.
Metro- Sound Sales Ltd., Bridge Works, Wallace Road, N. I . Canonbury 8641,4

SOS

YOUR Ill-F1 DEALER

READERS' PROBLEMS—( continued)

THE MIDLANDS HI-FI SPECIALISTS
connection. Now, a few weeks later, the balance has perceptibly
shifted over to the right-hand speaker; Ican overcome the difference
between the channels by having the balance control turned fully to the
left.
Now my question is this: surely abalance control does not exist to
cater for deficiencies in the amplifier, but to enable the user to counteract imbalance at the recording end? It seems that my equipment is
faulty again, as on mono only the sound predominates on the right.
The annoying thing is that on mono the sound is always over to the
right. Icannot offset this with the balance control because this then
seems to operate like avolume control, ' right' being at minimum volume
and the sound increasing as the control is turned to the left. Admittedly
there is adifferential increase of left with respect to right, but this is not
enough to place the sound image centrally. Should it work like this?
If so Iam not sure that Isee how balancing the channels with amono
record can set the balance for stereo playing.
Yours faithfully, J. T., Bolton

BUCKLAND'S of DERBY
90 ft. Frontage - 3Floors of Sound - Recording Studios
Manufacturers' HI-FI Recitals Friday Evenings
41/49 London Road, Derby.

Tel. 48425:6/7

METER - DEVON

JIM

CAPPER

•

(in association with)

ALFRED

HEXT

18 CLINTON AVENUE
(off Monks Road)

EXETER
Phones:

7 46 70/661 72

High Fidelity Sales and Service Consultants
Home Demonstrations, Custom Built Equipment,
Cabinet Alterations, Stereo Conv•r•iona, etc.

FARNHAM, SURREY

The purpose of abalance control on astereo amplifier is, quite simply,
to correct imbalance, from whatever cause it may arise. In general,
unless speakers of quite different efficiency are in use for stereo—a
procedure which Ido not advocate—if the balance control needs to be
more than acouple of points off centre Iwould suspect afault somewhere
in the equipment.
Your trouble could lie in the speakers, amplifier or pickup. Ithink
from your letter the amplifier is most likely to be the cause. Isuggest
that you change over the speaker leads and see whether the channel
imbalance is then changed from one side to the other. If it is, then the
speakers are cleared, and, in view of the history which you recount I
would return the amplifier to the manufacturer at once, with afull statement of your complaint. When all is working properly, a mono disc
reproduced should give asound image from the centre position with the
balance control within apoint either way of the middle position, assuming,
of course, that your loudspeakers, which you do not specify, are matched.
If they are not, the balance control may have to be set over permanently,
and even then it is not always possible to secure good balance, as the
range of the control may not be sufficient to correct for the difference in
some cases.

*

Stockists for all good quality Hi -Fi apparatus including the
'Fripletone' 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
SURREY AND HAMPSHIRE'S HI-FI SPECIALISTS

Farnham 5534

ESSEX
STUART and PAUL invite you to see

heir stock at

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

SEVEN KINGS 8277

GUILDFORD

Phone 4766

PORTER'S RADIO SUPPLIES
15 CHAPEL STREET

Multipath Distortion
SELECTION

Dear Sir:—Iam presently using aQuad FM Tuner with the Quad 22
Control Unit, a Quad Power Amplifier and an Electrostatic Speaker.
The equipment was purchased new six weeks ago. The aerial being used
is a 3-element (directional) FM aerial mounted externally on the
chimney.
When receiving broadcasts, with all controls at level, there is
pronounced sibilance, which cannot be eliminated completely by use of
the controls. This effect was also noticeable when previously using Leak
equipment, with aGoodmans Triaxette Speaker, in the same room.
Also, there is a definite buzzing, or rasping, from the Electrostatic
Speaker when a trumpet is being played, or when any signal with
similar frequencies is reproduced.
As Iam an FM enthusiast, Iam anxious to know the reason for the
above effects which can be unsettling at times.
Yours faithfully, B. B. R. E., Ealing

HI-FI &

SATISFACTION

COMPONENTS

-

SERVICE

HEATHKIT

STOCKISTS

TAPE RECORDER CENTRE ( HALIFAX)
Stock all the best Tape Recorders; Hi -Fi Equipment;
Tape; L- P. Records, etc.
DEMONSTRATIONS DAILY BY EXPERT STAFF
2 years' FREE SERVICE ON NEW RECORDERS OVER £ 35

30 King Cross Street, Halifax. ' phone 66832

city electronics ltd.

HI-FI IN EVERY ASPECT

The Harrow Organ Centre

Although it is a little difficult to diagnose without hearing the effects
you describe, lam reasonably confident that the distortion is of the type
known as ' multi-path'. It is caused by reflected radio signals reaching
your aerial and tuner afraction of a second after the direct one. The
reflections are usually from some neighbouring high building or agasholder, although electricity pylons are another possibility. With a
television receiver the reflections produce adouble picture or ghost image
on the screen, but on FM they take the form of distortion, usually most
noticeable on piano, brass or any heavily modulated sounds. It seems
that your aerial (if installed by a dealer) has not been very expertly
erected as the effects should have been apparent at the time of erection.
Ican only suggest you arrange for the aerial direction and position to be
changed, making sure you are present to hear for yourself the trouble is

All leading makes — superb service — personal attention — Record Bar
BROADWALK,

PINNER

ROAD,

NORTH

Telephone: UNDerhill

HARROW,

MIDDX.

1841

HENLEY-ON-THAMES AND READING DISTRICT

G. 0.

MOORHEN
190

READING

ROAD,

HIGH

HENLEY.

FIDELITY
TEL

SPECIALIST

363

TANDBERG STOCKIST
FERROGRAPH
SIMON
LEAK
QUAD
GOODMAN
K.E.F.
MORDAUNT
VVHARFEDALE
ETC.
CABINETS AND COMPLETE INSTALLATIONS

(continued on page 811)
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HACKNEY'S
OWN
HI-FI
CENTRE

WHARFEDALE
SF1313

R.T.M. fill a big need in Hackney.
A Hi Fi Centre where the enthusiast
can be certain of finding awide range
of Hi Fi by the finest makers, and
cabinets to suit every requirement.
And also of getting the personal attention of the Proprietor, Mr. P. Foudy.

The clean open quality
of uncoloured sound
makes

the

SFB/3

an excellent 3-speaker
system, with a complete absence of unwanted resonances.

• Demonstrations at your home
or
Comparator
demonstrations
on
premises, any evening by
arrangement.

SFB/3
PRICE: £39. 10. 0

• Export orders less purchase tax.

polished in achoice of
walnut or mahogany

• Hire purchase gladly arranged.

veneers. Oak available to special order
(light,
medium or
dark)
SIZE: 34" x31" x 12"
WEIGHT: 64 lb.

MAX. INPUT 15 watts

FREQUENCY RESPONSE: 35-20,000 c/s
IMPEDANCE: 8'15 ohms only.
The open baffle principle used in the SFB/3 in conjunction
with its sand-filled panels and speaker units matched to the
enclosure gives asmooth performance throughout the audio
range, with a quality in a class apart from the usual cabinet
system.

An example of our Cabinet
Range, designed to house amplifiers without over-heating other equipment, and to isolate P U from hum sources.
Available in a variety of woods and finishes to suit
Individual requirements. No charge for fitting equipment.

Descriptive literature on this
and other Wharfedale speakers

CABINETS: R.T.M. Fitrobes, Lowther, Record
Housing, Leak, etc. or specials to order.

free on request.

AMPLIFIERS, PRE-AMPLIFIERS, TUNERS:
Quad, Archon, Chapman, Grampian. Leak, Lowther, Docta, Pye, Roger*.
Radf3rd, W.B., etc.
MOTORS: Connoisteur, G

d, Goldring, Philips.

PICKUPS: Attie, B. & O., Connoisseur, Decca, G
Ortofon, Pickering, S.M.E., Shure.

5

d. Goldring, Leak.

SPEAKERS: Clumber, Goodman*, Lowther, Quad. Electrostatic, Roger.,
W.B., Wharfedale, Decca, Pye.

eC

TAPE EQUIPMENT: Brenell, Ferrograph, Stuzzi, Telefunken, Truyox.
Wearite. Sony. Grundig.
ACCESSORIES: Hi-Jack, Microlift, Wal.

Come and see our big ronge today, or send for free price list

R.T.M.

WHARFEDALE
WIRELESS WORKS LTD.
IDLE

BRADFORD

Tel. Idle 1235/6

RADIO AND TELEVISION
SERVICE LTD

YORKSHIRE

387b MARE STREET ( NARROW WAY), HACKNEY, E.8
Telephone: AMJ-lerst 9591 & 3259

Grams: ` Wharfdel' Bradford
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READERS' PROBLEMS—( continued)

DEALER

HIGH WYCOMBE, BUCKS

eliminated. Iam not too sure whether the over-sibilance has any bearing
on what seems to be multi-path distortion, but see first how the aerial
alterations go. If the trouble cannot be cured by re-siting the aerial, an
examination of the tuner would be the next logical step to take.

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

PAULS ROW

Telephone: 570

Sapphire Life
Dear Sir:—Will you please tell me what is areasonable life to expect
from a sapphire stylus on a record player. Ihave been told that the
stylus should not be used for more than 100-120 sides, but when, after
using my stylus for 100 sides, Itook it to my local record dealer for
inspection, I was informed—following examination under a microscope—that it was still nearly as good as new. The dealer added that a
modern stylus will last for 500-1,000 sides provided the records are
kept clean.
Yours faithfully, P. L. L., Rhodesia

HITCHIN

HERTS.

VISIT OUR HI-FI STUDIO
Comparator Demonstrations using
Quad, Leak, Rogers, Goodmans, Ferrograph, Revox,
Tandberg, Brenell.
Phone 4537

RECORD SHOP

Keeping a sapphire overlong is a very false economy. Sapphire styli
are cheap enough, and their wearing quality is very variable, according
to the particular stylus, the conditions of use, and the records themselves.
It is certainly true that your equipment will not allow you to detect wear
audibly as quickly as high fidelity gear of wider range and greater
refinement, but once wear has gone to apoint at which it is audibly
detectable on any apparatus, damage has been done to records which is
irreparable.
The maximum safe life of a sapphire stylus does not exceed 100 LP
sides, though Icould show you numbers of examples of styli which are
perfectly safe to use after twice this number of playings. My advice,
therefore, unless you have areliable dealer with aspecial microscope and a
knowledge of how to use it 'just round the corner', is to throw away your
stylus ruthlessly, and without inspection, every 100 sides, and replace it
with anew one. That way, there are no risks to your records, and the
additional cost is small. Better still, spend a little money on a good
quality diamond stylus for your PU. This you may use without athought
for 1,000 sides, when it should be inspected, and again subsequently after
each 500 sides, with the confident expectation that it will not need
replacement until 2,000 sides at least have been played.

31 HERMITAGE RD.

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

RADIO CRAFT ( Huddersfield) LTD. 38 King St. Tel. 49

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

Using Two Recesses

Complete Equipments Assembled to Specification

Dear Sir:— My lounge has two recesses, one each side of the fireplace
at roughly 7ft. centres and 4¡ ft. from the floor. Each recess is 34 ins.
long by 14 ins, high by 22 ins, deep, and except for the front which is
open to the room all the sides are of brick faced with plaster. In position
and dimensions these recesses are obviously admirably situated for
stereo speakers—my difficulty is in adapting my present equipment to
suit.
My existing cabinets are GEC octagonal enclosures, each housing a
metal-cone and concentric presence unit. To get these cabinets into the
recesses the speakers must lie on their backs and play upwards into a
brick wall. Ido not like the idea of cutting down the cabinets to enable
the speakers to face forward, so Ipropose to remove the units and
mount them on separate baffle boards across the fronts of the recesses.
In volume the enclosures thus achieved will not be much larger than
the previous cabinets, and there will be a saving of space and better
appearance. Would you please advise me on how the speakers should
be mounted and, since there is no port loading, whether Ishould remove
the presence units from their concentric positions and mount them
separately from the main cones.
Yours faithfully, S. J. M., Bournemouth

Leak, Quad, Sound Sales, Lowther, Wharfedale. Goodman., etc.
Ferrograph, Simon, Reflectograph, FiCord, etc.

Telephone 2519

If you live in the Midlands you can see and hear all makes of Tape Recorder

• Compare the latest HI-FI Amplifiers, Speakers, etc.
• Buy records, Tapes and Accessories
• Cut a Disc—Tape to Disc—Tape to Tape— Disc to Tape
WHILE YOU WAIT!
ex stock
All at REGENCY ELECTRONICS LTD.,
29 REGENT ST., LEAMINGTON SPA. (Tel. 21590)
"IF ITS SOUND — IT'S REGENCY"

• Get your Components

RADIO HOUSE. THE CRESCENT. LEATHERHEAD, SURREY PHONE 2214

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

Isee no reason why your scheme should not work as long as the
mounting board you use is as firm as the sides of the existing octagonals.
You will need aport of the same area as the octagonal but this area can
be any shape and more or less put where you will. Acoustically it will
be more effective right down at floor level, and Isee no reason why along
narrow slit at the botton of each panel, making the same port area, should
not be highly successful. The only snag Isee now is that the tweeters are
pointing down the room parallel to the walls, whereas best stereo would be
produced by pointing them inwards diagonally. Iwould experiment with
it as mounted and with the tweeters angled-in before finalising.

LEEDS

VALLANCES

THE HI-FI EXPERTS

HEADROW HOUSE
LEEDS I.
Tel. 33213

AGENTS FOR ALL LEADING MAKERS
SPECIALLY TRAINED TECHNICAL STAFF
CABINETS DESIGNED AND MADE TO ORDER
811
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Stereo for Beginners. BY 8.3. Webb. tean be very
g ordinary,
dio
this book shows how to get the very bes tfrom it. Eleven chapterstitled:
What is Stereo7.--Is Stereo Worthwhile1.—Stereo Recordin--The Basic
Requirements—Stereo from Discs—Stereo from lape--Stereo from Ra-ok.
Converting to Stereo--Purchase, Installation, Maintenance—listening
to
Stereo—Questions and Answers. P, glossary of stereo
and
hi-fi
terms, 66
PriCe Bs. 6d. post
illustrations, and many diagrams are included in this 11.2) page bo
paid.
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frankly speaking

DEALER

LEICESTER

III -FI

RECORD

liAlt

* HI-FI EQUIPMENT • QUAD, LEAK, PTE, ROGERS, H.M.V.
ARMSTRONG, GOODMAN, WHARFEDALE, DULCI
TAPE RECORDERS - TAPE - PICK-UPS - STYLI - RECORDS
ALL LABELS

with John Berridge

9-13 APPLEGATE STREET, LEICESTER.

BITS AND PIECES

Tel. 58684

LEICESTER
ALL YOUR HI-FI REQUIREMENTS
H.M.V. - QUAD - LEAK - ROGERS
Speakers by: TANNOY
MORDAUNT - LOWTHER - W.B.
WHARFEDALE - GOODMANS
Tape: FERROGRAPH
REFLECTOGRAPH • GRUNDIG
SIMON - BRENELL
Record Department: ALL LABELS-PARASTAT SERVICE

E

VERY so often Igather up afew loose ends, talk about odd things
at random and generally spring-clean the crevices of memory
and opinion, stuffing them all into one month. This is that month
this time. Here goes with disjointed jottings.
First, crystal pickup cartridges. They are not usually regarded as
top quality transducers, and one reason has been that both crystal and
ceramic units (essentially the same thing) can be designed to be driven
quite hard, to produce avery high voltage output at high impedance
with tolerable distortion. They are also sensitive to amplitude rather
than velocity and thus require no equalisation (in theory). By comparison, nearly all other cartridges are magnetic in principle, producing
a low output voltage which is velocity sensitive over the audible
frequency range. They are also susceptible to hum pick-up.
Other systems suffered from various defects, most of them serious
enough to put that particular system out of the competitive market.
The crystal cartridge is eminently suitable for non-hi-fi areas where
an output of nearly 1V requires the minimum of amplification, and
thus the least components and the least trouble, but up to now no one
has really succeeded in making it produce the almost non-existent
distortion figures now demanded of top reproduction equipment.

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

Tel: 20421

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.

LAMBDA

RECORD

Dept. HFN. 95 Liverpool Rd., Liverpool 23

CO.

Tel. GREat Crosby 4012

SOUND SUPPLIES
Mail Order Service
(
LOUGHTON) Co. Ltd.
Audio Equipment of all well-known makes.
Tapes, styli, tape- recorders, microphones turntables,
cabinets, accessories, etc., supplied and serviced.

Stiff and Rigid

42 Smart's Lane, Loughton, Essex.

To produce its high output, the stylus has always required a very
stiff and rigid suspension, and this has always meant poor compliance,
high stylus force and unequal response over the aural range. The
usual accusation that crystal cartridges sounded " peaky" was true
for external reasons, the crystal cell itself is quite linear . . . up to a
point. A cell is actually a stress gauge, usually for torsional stress
(twist). Within certain stress limits the voltage output is directly
proportional to stress (and therefore deviation) and the distortion is
remarkably low.
The famous Weathers pickup used to be a capacitive (shouldn't
that word be " capacitative" ?) device producing afrequency-modulated
signal which required its own demodulator. It tracked at forces below
1gram even in 5-6 gram days and had tremendous compliance even
then. But it could not be made to work for stereo, so Weathers got
to work again and have come up with, guess what—crystal cartridges,
an LDM Stress Generator unit and an even more sophisticated version,
the Professional. The LDM has acompliance of 30 x10 -6 cm/dyne at
gram, but the usual stylus force is the familiar 1gram, where the
compliance is 20 x10 -6 ,still as high as most on the market. The LDM
puts out 5mV (at 5.5 cm/sec), much the same as a good dynamic
cartridge; the Professional gives just 2mV. The latter is too low for
most control units, so there is a transistor pre-amplifier as part of the
set-up. Other figures are much the same as other top quality cartridges.

LUTON

COVENTRY

Tel. LOU 1133

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
Ask for Coventry Radio, Bury Park
189/191 Dunstable Road, Luton
Telephone: LUTON 7388/9

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

HI-FI

HOUSE

123, CHESTERGATE

MACC 2900

HIGH FIDELITY ( MAIDSTONE) LTD.

Ultimate Quality
Obviously the crystal cartridge will deliver " ultimate quality" (as
they are fond of saying here in the States), and equally obviously a
high quality unit is engineered rather differently from its LoFi
brethren. With the stylus on the end of a long lever—very light in
weight—very small cells, and pliable indirect linkages between the
two, a very low output is obtained, but the result is definitely in the
vanguard for listening quality.
This brings up acouple of points. The first is that the audio industry,
like alot of other things, is getting ' into the groove' (if you will pardon
apoor pun). Despite some excellent progress in the state of the art, I
still think there are a great many avenues of approach which are
neglected. It can and has been argued that an experimental approach
(continued on page 815)
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STOCKISTS AND AGENTS FOR ALL THE BEST EQUIPMENT

*

SPECIAL STEREO DEMONSTRATION ROOM

*

MAIL ORDER, AND EXPORT SPECIALISTS, FULL CREDIT FACILITIES

*

ALL ENQUIRIES RECEIVE PERSONAL ATTENTION OF PROPRIETORS

57 KING STREET, MAIDSTONE, KENT

GODLEYS

SHUDEHILL, MANCHESTER 4
Telephone BLAckfriars 9432
gok LATE NIGHT OPENING EVERY
FRIDAY UNTIL 8.00 P.M.

813

Tel: Maidstone 56064

The North's finest Hi Fi Department.

We

wanted

accept

equipment,

your

un-

radios,

musical instruments, binoculars,
photographic equipment,
in part exchange.
ties.

etc.,

Credit facili-

World's finest equipment.

TAPE RECORDER
COVERS

Offers the discriminating enthusiast and
professional a versatile carrying arm with
which the best possible performance
may be obtained from the cartridge.
Advanced design and fine precision
engineering combine to make the S.M.E.

Smart waterproof cover
to give complete protec.
tion 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.

Grundig TK.I
49 6
„
TK.5
.
55
„
TK 6 ......676
TK 14 8 23 & 18
TK.20 .
TK.24
TK.25
TK.30
TK.35
TK & 41
TK.46
TK.55 ... ..
TK.60 TK.830'30
,
Cub ..
Tele.funken 85
„
75 15 8 76K
..
95
Philips 8108
„ 8109
..
3534
..
3459

596
52 6

Philips EL3538
EL3542
„ EL3536 .,. 70 „ EL35I5 ... 57 6
„ EL3541iI5 ......576
354IH
Starmaker
Cossor 1602 ... 57 6
1601
.
63 „
„
1604
79/„
1605
. 84 Stella 51455
„ ST454 ... 57/6
„ ST458
79/ST459
Saba .Elizabethan FT.I

...
„
LZ29
63 - •
FiCord IA
...
75 -•
Fidelity Argyle ..
6.1 Clarion ( with strapl ...
35 -•
Brenell Mk.5
65
„
3 star
55 Truvox R92 and 94
69 6
Robuk RK-1
..
57 6
Ferrograph
63 Sony 521 ...
87 Revox
...
796
Optacord 414 +- 412 ...
*Without packet.

the best pick-up arm in the world

52 6
52 6

67 6
84f63/-

A. BROWN & SONS LTD.
24-28, GEORGE STREET. HULL

PLEASE WRITE FOR DETAILS OR ' PHONE STEYNING 2228

TEL: 25413, 25412

S.M.E.

LTD.,

STEYNING,

SUSSEX

the most complete tape recorder in the world—
the BANG AND OLUFSEN

STEREOMASTER
Supreme
example
of
Danish
precision
engineering

If you
cannot come
ask us to
send you
full
technical
details

OPEN till 9 p.m.
including
Saturday;
closed
Thursday

57
FAIRFAX RD.
SWISS
COTTAGE
NW6
MAI 8855

The B & O STEREOMASTER gives you professional
standards of performance and more facilities than any
other tape recorder—separate record and playback heads
—2 erase heads- 3 speeds— Papa: motor-3 dual channel
inputs through built-in mixing panel with 3slide potentiometers for simultaneous mixing—the STEREOMASTER
is FULLY TRANSISTORISED and includes two 8 watt
output amps ( amo available without amps)— playback preamp has separate bass, treble and balance controls— before,
and after tape monitoring— Echo, " sound on sound"
and transfer from track to track by push buttons— inputs
for tuners, for magnetic pick-ups ( 2 mV sensitivity)—for
microphones ( up to six microphones may be used by
plugging in extra microphone input pre- amps)--outputs
for other amplifiers or merely connect the STEREOMASTER to a pair of speakers, a pick-up. etc., and you
have the world's most advanced and complete home
music and public address system. Only 105 gns.

STUDIO 1

ADC- 3 suits most
p.u. arms and changers

Designed in the tradition of the ADC- 1 professional cartridge,
but with specification suited to a wider range of equipment.

At Hi-fi dealers, or write to:

£12

(+ 38 /
6 PI)

the heart of living sound

KEF Electronics Ltd.,TovII, Ma.dstone, Kent. fe

814

Maldstone 55761; Grams, KEF Maidstone

vo uit

FRANKLY SPEAKING—( continued)

111-F1 DEALER
THE

MANCHESTER
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is costly and that companies are quite busy developing principles
which they already know work successfully. Furthermore, the
engineers remind us that it is bad policy to put apiece of equipment
on the market which has not been fully proven.
Agreed all the way: that is not my point, however. There is not
enough willingness to try the unusual just in case it does prove more
successful. This may seem afunny thing to say in view of the progress
made by high fidelity all the time; but our methods of sound reproduction are still limited to one or two clear-cut lines of approach, and
we are rapidly reaching the limits of those methods. What happens
when magnetic principles are no longer good enough?
The second point is more immediate. No one likes to tell of failures,
but progress is built on failure, continual failure. The general public
is not being informed one-tenth enough of what failures have come
about, what is being tried and why.

SOUND

ALL

-

SPECIALISTS

MAKES

STOCKED

8 DEANSGATE
(Nr. Grosvenor Hozel)

MANCHESTER

LANCS HI- FIDELITY LTD.

STOCKPORT

FAIRBOTHAM ià CO. LTD.
47

LOWER

HILLGATE

STO 4872

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

THE MANCHESTER AGENTS FOR:
Magazine Trend

Revolt : Forrograph : Brenell : Tandberg and Truvos Tape Recorder,
Kerr-McCosh : Chapman : Quad : Leak and Roger, Amrlifier,
Mordaunt : Lowther : K.E.F. : Wharfedale and Goodman, Speakers

Here in the U.S.A., in magazines devoted to technological matters,
there is atrend that is both encouraging and discouraging. The trend
is for engineers to write about their Companies' latest developments.
This is encouraging because it shows that some effort is being made to
record the progress of audio and catalogue its trials and tribulations.
It is discouraging because there are so few engineers who do it and so
few companies who consider it worthwhile. Iwas recently told of a
case where acompany found it cheaper to repeat a $ 100,000 experiment
than to conduct asearch for the findings of the original work.
The truth is that there just is not enough discussed, written,
advertised or generally made public about what is happening in the
high fidelity industry. There just are not enough editorial staff-writers
to cover it all, not enough engineers who have either the time or
ability to do it (half of the engineers in the U.S.A. can handle advanced
calculus with ease and skill, yet they cannot even spell properly, let
alone write an intelligent report or article), and nowhere near enough
freelance contributors to cover even one-quarter of the subject. Ioften
wonder how many wonderful ideas go unmentioned simply because
a potential author confines himself to " Letters to The Editor", or
because there is not enough copy (or enough interest) to sustain more
magazines in the field. There is much to tell about high fidelity and
Iwish both manufacturer and user would consider it worth telling.

are— RARE RECORDS LTD.
5-7 Barton Square (off St.
Tel: DEA 3265
Open 9.30 a.m. to 6.0 p.m. weekday,.

TAPE
RECORDERS
and HI-FI

Ann's Sq.),

Manchester 2

Farly closing Monday at 1.30 p.m.
9.0 a.m. to 5.30 pm. Sate.

The Largest Electrical Store in the North

'Ulfm[1i
— Radio
158 NEW BRIDGE STREET,
NEWCASTLE UPON TYNE II

OPEN FRIDAYS TILL 8 O'CLOCK

Telephcne: 29866

Get acquainted with:

Phone 5 4 8 3 3

THE PHOTO CENTRE
28-30 Pelham Street, Nottingham
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.

Avoiding the Truth
HIGH

American advertising is well known for its almost legendary ability
to avoid the truth, but there is one aspect of high fidelity advertising
that many other manufacturers could utilise and improve upon. A
large amount of the literature put out by manufacturers here, and an
increasing amount of advertising space, is devoted to informing the
public about audio matters in general with little attempt to plug the
product in particular. It does actually constitute a very subtle form
of advertising, but nonetheless the practice does contribute towards
the dissemination of knowledge.

FIDELITY

IN

OXFORD

HORNS
SOUTH

six

PARADE

Telephone

Information .

Demonstration .

WEST WOOD'S

Manufacturers' Brochures
The literature is published to cover all levels of information about
the subject, and a great deal of my own personal research file is now
devoted to manufacturers' brochures, extending all the way from
reprints of published magazine articles to straight advertising (where
it can be relied upon). Quad's own adverts in American magazines
are particularly succinct and informative. Just how much of asimilar
nature is being done in Britain these days? Nowhere near enough,
Iwould say.
Iseem to have wandered away from my starting point somewhat.
This, however, is the way discussions develop, and I still tend to
regard this column as one half of adiscussion with the reader providing
the other half. Maybe Ishould try provoking more of the right kind
of informative correspondence.

OXFORD

Oxford 55360

46 GEORGE STREET
PHONE: 47783

I
nstallation

of
OXFORD

PETERBOROUGH, NORTHANTS

7el.: 364315644

CAMPKINS RECORD SHOP
RECORD TAPE AND HI-FI EQUIPMENT SF'EC,ALISTS
NEW
ADDRESS

15 LONG CAUSEWAY
(IN CITY CENTRE)
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LARGE
STOCKS

THE STEREO INDEX
TELLS

YOU

ALL

YOU

WANT

TO

KNOW

ABOUT

EVERY

RECOMMENDED STEREO RECORDING

• CLASSICAL
See and hear . . .

• LIGHT

THE BEST IN HI-FI
... at our Edgware Rd. Showrooms

• POPULAR
•JAZZ

Appointed West End Agents for Staples Ladderax Unit

• DRAMATIC

Furniture
*The fabulous B & O All-Transistor Stereo Tape Recorder at
105 gns.

• DEMONSTRATION

*The B & O ' Beolit' Model 609 AM/FM Portable Radios with
L/M/S & VHF Wavebands. ( When used as a Tuner gives
first-class results) at 21 gns. Export Model also available with
L/M and 3 Short Wavebands at 19 gns. Home Market Model
with L/M/S Wavebands at 17 gns.

OVER 180 PAGES! Price 7/6 p. & p. 1/-

Borrow Your Stereo Records

*The new REVOX Model 736 with Twin record V/U Meters,
fitted in Teak or Rosewood Plinths for Horizontal or Vertical
Mounting at 118 gns—Portable Model at 120 gns.

Write or call for our new free
brochure which gives full details
of the W. S. L. Service

*Transcription Record Player Plinths finished in Teak or Sapele
Mahogany. Size 16 -‘ 13 • 4. Will accommodate Lenco GL.70,
GL58, Garrard 4HF, Lab ' A'. AT6, ' Slimline', Thorens, etc.
Price 496d Plus 4'6d P & P.

The Wilson Stereo Library Ltd.

LEE ELECTRONICS

463 Streatham High Rd., London, S.W.I6
(2 MINS. NORBURY STATION)

LEADING STOCKISTS

FRANCIS OF
STREATHAM
IN STOCK
NOW—THE
NEW
B & O STEREO RECORDER
A superlative instrument
105 gns.
•Brenell Stereo ST13/ I
( 120
•Brenell Mk. V Model M
88 gns.
•Brenell Mk. V Series 2
69 gns.
Coosor 1603 .
28 gns.
Coseor 4 Tr. 1604 2 sp. ..
39 gns.
Coaeor 4 Tr. 1605 4 sp. ..
62 gns.
Elizabethan ' Pooular' ..
23 ens.
Elizabethan LZ29 ..
36 gns.
•Ferrograph 422 or 424
110 gns.
•Ferrograph Series 5 ..
85 ens.
Fidelity Playmaster 2 Tr.
20 gns.
Fidelity Playmaster 4 Tr.
23 gns.
Grundig TK6
..
65 gns.
Grundig TKI4
35 gnu.
Grundig TKI8 " Magic Ear" 39 goo.
Grundig TK23 4 Tr. ..
45 gns.
Grunclig TK40 4 Tr. .
75 gm.
Grundig TK4I 2 Tr. .
75 gris.
99 gns.
•Grundig TK46 4 Tr. St
Philips 3541 4 Tr.
36 gns.
Philips 4 Tr. 3541/ H ..
42 gns.
Philips 4 Tr. 3549 .
62 gns.
Philips 4 Tr. stereo 3534
92 gns.
Philips Starmaker 4 Tr.
27 gns.
• %hectograph ' A'
Tr.
195 gns.
Robuk
36 gns.
•Simon SP5
93 gns.
Sony 200 .
79 gns.
Sony SOO .
106 gns.
Stella 458 4 Tr.
39 gns.
Stella 459 4 Tr. ..
62 gns.
Stella 456
29 gns.
•Tandberg Series 6
110 gns.
•Tandberg Series 7
93 ens.
'Telefunken 55 ..
43 gns.
•Telefunken 85 de luxe
83 gns.
•Telefunken 96 4 Tr. ..
69 gm.

•Telefunken 97 1. Tr. Stereo 95 gris.
•Telefunken 98 4Tr. St.
95 gm.
•Vortexion WVA ..
f93.I 3.0
•Vortexion WVB ..
f110.3.0
•Vortexion CBL Stereo ( 160.0.0
Wyndsor Trident ..
33 gns.
TRUVOX
•R.92 2 Tr. Recorder ..
•R.94 4 Tr. Recorder ..
•PD.93 ( 2 Tr.) or PD.95 (4
Tr.) . . ..
•PD.97 ( 2 Tr.) or
PD.99 ( 4Tr.) Stereo .

69 gns.
69 gns.
59 gns.
79 gins.

BATTERY PORTABLES
Cossor 1621
Philips 3586
Loewe Opta 414 ..
(Mains/Battery/Car)
•Butoba . .
•Fi Cord 202
Stella 471 ..
Stuzzi Memo-Cord ..
Uher 4000S
•Microphone extra

26 gnu.
25 gm.
47 gns.
66
66
26
25
93

ens.
gns.
gns.
gns.
gris.

MAINS POWER PACKS
Philips, Stella or Cossor (5.0.0
Grundig
..
8 gm.
Butoba
11 fins.
Ficord
L7.10.0
Uher 4000
( 16.10.0

Tape Decks by Brenell,
Wright 8. Weaire.
Tape to disc and copy service

PAD 5521

400 Edgware Road, Paddington, LONDON, W.2

OF EQUIPMENT

FOR

TAPE and 111-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

e

MICROPHONES,
MIXERS, ETC.

Grampian Reflector ..
16.15.0
Grampian Ribbon
(11.10.0
Grampian DP/4 Dynamic
f.8.0.0
Lustraphone VR/64 ..
(7.17.6
Lustraphone LFV/59
£8.18.6
Simon 'Cadenza' Ribbon
E10.10.0
Reek, Cardioid Dynamic
(10.15.6
AKG Stereo D.77A
£15.10.0
AKG D.I9C
E17.10.0
TSL 3 Channel Mixer .. £.7.6
Grundig Mixer Stereo ..
18 gnu.
AKG K 50 Headphones
E7.10.0
Also in stock microphones by
ACOS, FILM INDUSTRIES,
TELEFUNKEN, etc.

.•••

All WALGAIN PRODUCTS

•TAPES

& ACCESSORIES

Standard, Long, Double, Triple Play in
all sizes by all leading makers.
• DEFLUXERS
BY
WEARITE,
WA LGAI N
• Pre-recorded
Tapes
by
Columbia,
H.M.V., and all E.M.I. Labels, Saga,
Tutor- tape, etc.
Bib, Bond and E.M.I. splicers. Matching
transformen. Plugs, sockets, etc.
Prices subject to alteration as announced
by manufacturers.
•STANDS OF ALL TYPES

H

I-FI DEPT.

• STEREO
AND
MONO
AMPLIFIERS—
Quad
HMV
Pye
Rogers
Leak
Aveley
Armstrong
Tripletone
Scott
B &
Chapman Eagle
•TUNERS
Quad
Rogers
Pye
H.M.V.
Leak
Aveley
Armstrong
Chapman B. & O. Tripletone
• LOUDSPEAKERS
Quad Pye Rogers W.B. Kef
Wharfedale Goodmans Tannoy
Colrad
Lowther
Mordaunt
Leak Lockwood
•MOTORS, PICKUPS
G
d
Tannoy EMI
Goldring
Lenco
Shure
Connoisseur
Decca Stereo
Decca Deram
Pickering
Philips
Ronette
Ortofon
B &
Aces
SME Mk. II
Thorens
ADC
BSR
All types of Diamond and Sapphire
styli, steree and mono. Microl ifts, Garrard, Goldring and Aces Pressure
Gouges. Disc Preener. Aces Dust Bug.
Cabinets by Record Housing and
G.K.D.

169-173 STREATHAM HIGH ROAD, LONDON, S.W. 16
Between St. Leonard's Church
and Streatham Station

STReatham 0466/0192

Please note this is our only address
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FOUR 111-14 DEALER

CLASSIFIED ADVERTISEMENTS

HI-FI IN PLYMOUTH
Advertisements for this section must be pre-paid and accompanied
by apostal order, money order, or cheque.
The rate is 6d. per word with a minimum charge of 7s. 6d. Box
numbers may be used for an extra charge of Is. 6d. The trade rate is
9d. per word, plus 2s. for abox number, conditions on application.
Send replies to box numbers c/o "HiFi News", 99 Mortimer Street,
London, W.I.
No responsibility will be accepted by the editor, the publishers, or
the printers of " HiFi News" for the quality of any goods offered,
bought, or exchanged through the medium of these columns, or for
any failure in payment, etc., though the greatest care will be taken to
ensure that only bona fide advertisements are accepted.
All advertisements for the April issue must arrive not later than
March 4th.

ALBERT E. FORD LTD.
84 CORNWALL STREET

Tel. 63319

Offer more than a selection - A SERVICE
PLYMOUTH

TOM

MOLLAND

LTD.

102 CORNWALL STREET

Phone 69282

FERROGRAPH, REVOX. TANDBERG, SIEMENS. AKAI, UHER, SONY,
B & O STEREOMASTER, FICORD. AND

The largest selection of Hi Fi equipment in the West

SITUATIONS VACANT
Tape Recorder Specialists have a vacancy for a junior salesman with previous
experience. Apply The Manager, R.E.W. Earlsfield Ltd., 266-8, Upper Tooting Road,
London, S.W.I7. Tel. BALham 9174/5.

RHYL, N. WALES

G
IManager. Technically qualified required to take full charge of small but
expanding firm of manufacturers and dealers in High Fidelity Equipment in London.
Commencing salary £ 1,000 p.a. plus commission. Directorship and/or accommodation
available if desired. Box No. 281.

THE VAC SHOP,

WATER STREET, RHYL

(Next door to Trustee Bank)

TEL.: 1788

Comprehensive stock of Hi Fi Equipment by

Sound Reproduction & Acoustics: There are vacancies in a small development
laboratory for junior engineers, 20-25 age group. H.N.C. level plus enthusiasm is a
basic requirement. Ring Kings Langley 2955.

LEAK, QUAD, ARMSTRONG, GOODMANS, VVHARFEDALE,
GARRARD, DECCA, GOLDRING-LENCO etc. etc.
Equipment Cabinets and Speaker enclosures built to your own sdecIfication

Berry's Radio. Vacancy for engineer with technical knowledge of tape recorders.
HiFi equipment, etc. Permanency, good salary. 25, High Holborn, W.C.I.
Daystrom Limited, Gloucester. Highly experienced engineer required to take full
control of hi-fi engineering of the British Heathkit range. Please reply fully, in
confidence, to managing director.

SHEFFIELD, I
R. J. Corfield invites you to

FOR SALE

AUDIO CENTRE, 56, WEST STREET

Index to Volumes 3, 4, 5, HiFi News, 2s. each volume, plus 6d. postage, from
99 Mortimer Street, London, W.I.

FOR

Cinesmith Depolariser demagnetises your record/playback heads in situ. Use
occasionally for better results without hiss and with background silent as the grave
no matter how often played. From your dealer or Cinesmith Products, Regent
Street, Barnsley, 45s. Od. Write for leaflet.
A Unique Buy! Recording tape top brand, 51 in. 1200 ft., I
9s. 6d.; 7in. 2400 ft. D.P.,
28s. 6d. P. & P. Is. 6d. per spool. Bargains in all sizes. S.a.e, for list. E. C. Kingsley
& Co.. 132 Tottenham Court Road, London, W.I. EUSton 6500.

HA MILTON

Goodman.

audiom 70 midax trebax atten's a.r.u. in Sherwood cabinet, perfect, £25,
buyer collects. Parker, 32 Fanny Moor Crescent, Lowerhouses, Huddersfield.

HI- Fl

SERVICE

ELECTRONICS

HIGH FIDELITY

35 LONDON ROAD

TAPE RECORDERS

For sale, Tandberg model 16 tape recorder, mint condition, £60 o.n.o. reply Gro 7173.
BOUND COPIES OF " HI-FI NEWS" MAKE AN IDEAL PRESENT
Now available, copies of Volumes 5 & 6 covered in dark maroon
buckram, hand stitched and gold blocked on spine. Price 52s. 6d. each
volume, post free. 99 Mortimer Street, London, W.I.

SOUTIIAMPTON

TEL: 28622

Use up those odd lengths of tape, splice them together professionally after reading
How to Splice Tape" price 2s. 6d. posted, from The Tape Recorder, 99 Mortimer
Street, London, W.I.

SALISBURY

18 QUEEN STREET

J.

Quad mono equipment bargains. Amplifier £ 12 10s., control unit £ 12 10s., F.M.
tuner £ 13 10s., electrostatic speaker £ 35, Lenco transcription deck, complete with p.v.
and 600 cartridge, £ 17 10s. Will deliver 50 miles Chester, or meet half-way over.
Jones, Bryn Berllan, Mount Rd., St. Asaph, Flints. (Tel. 2062).

F.

SUTTON

RECORDS - RECORDERS -

Two

tannoy D.R. corner " Chatsworths", fitted Kelly Mk II ribbons, crossovers,
£25 each, total cost £94. Tuesday, Wednesday evenings. J. Brown, 52 Olive Road,
Coxford, Southampton.
HiFi News, vols. 1 to 7, mint, indexed, 25/- per vol. £8complete.
carriage. Box No. 282.

SPECIALIST

Tel: 20588 or 47320

421 SHIRLEY ROAD
IIIEAST STREET

SOUTHAMPTON

Collect or pay

Quad electrostatic loudspeaker £35, Quad A.M. Tuner £ 12, Quad QCI I c/u £8,
Ortofon type "C" head, arm and transformer £8, Collaro ATR200 turntable £6.
Phillips EL3536 stereo recorder £35. Morris, 15 The Glade, Staines, Middx.

FOR ALL YOUR HI- Fl REQUIREMENTS

UNIVERSITY AUDIO
of
SOUTHAMPTON

Goldring GL70 turntable on plinth, with Deram transcription cartridge and collection
of 40 classical LP's. £25. Timms, 39 Slade Rd., Ottershaw, Surrey.
Connoisseur Stereo pick up, model CSI. Offers to Carter, 50 Bayham Road, Bristol 4.
Elizabethan Princess 3-speed tape recorder, £25 o.n.o. Mullard-Stern 2valve pre-amp
tone control £ 5. Clarke, 74 Lowther Drive, Enfield, Middx.

12 BARGATE STREET

Telephone: 28547

Armstrong ST3 AM/FM tuner, unused, £20; Troughline tuner and Brenell tape
recorder wanted, state prices. Box No. 283.
Little used HFi equipment in mint condition. Owner going abroad. Garrard 301
strobe turntable, new £22, selling at £ 14. Decca Deram arm, stereo Deram head,
Ronette mono head, new £ 13, selling at £7.
Armstrong S.T.3 AM/FM tuner, new
£26, selling at £ 15. Tripletone HiFi major D.P.12 stereo amplifiers with pre-amp.
12 watts each channel, new £31, selling at £ 18. Goodmans Axiom 300 I
rspeaker in
sapele polished cabinet, new £24, selling at £ 13. Another 10' speaker in polished
cabinet £5. Polished black and mahogany cabinet to take all above plus tape recorder.
Cost over £ 18. Selling at £8. Mr. Ashman, 22a Nevern Mansions, Warwick Road,
London, S.W.5. Frobisher 3854.

STOKE-ON-TRENT, STAFFS.

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

2 5194

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

(Continued on page 819)
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THE CENTRE OF SOUND IN
THE CENTRE OF BRITAIN
Now at our new address with our new Modern Showroom,
Listening Lounge and Audio Service Dept., we are now able to
extend our Sales and Service Area to

75 MILES AROUND LEEDS
with aservice that no other Hi Fi Specialists can match.
*

12 months' free service

* Installations built to your own requirements
* Largest selection of equipment in the North
* Free delivery of installations
* Private Listening Lounge where you can hear any combination of
equipment you wish
* Specially equipped Audio Service Dept.
* Mobile Engineering Dept.

CT. 10
HORN

*
*
*
*

TWEETER
The

CT.

employed

10

represents the

by " EAGLE

latest

for

true

P.W.B. AUDIO,

Tope

recorders

33, Call Lane, Leeds, I. ' Phone Leeds 28559

el 111111 11111111111111111111111111111111111111111111111111111111111111111111ilii1111h11::,•!IIIIIIIMIIIIILli
=
-- ... .
e.
E

manufacturing techniques

PRODUCTS"

Purely specialist—only HiFi and top class
Main Agents for all leading manufacturers
Generous Part-Exchange Allowances
Easiest of H.P. Terms

Lewis
have the .....„.....

high-fidelity

reproduction in the upper, middle and top frequency ranges in
speaker installations. The pressure unit operation utilizes aspun
aluminium diaphragm driven by an aluminium wire wound voice
coil operating in amagnetic gap of high- flux density. The driving
unit and magnet are mounted in aspun aluminium alloy pot which

Cabinet

carries the short exponential horn of circular section into the
throat of which the drive diaphragm feeds. Due to the construc-

IlIlNllIllIlIIlIIIllIIllIllIllIlIIIIIIIlll

for you

tional stiffness of the horn no undesirable resonances are excited,
plus its smooth, wide angular dispersion provides brilliant, clean
and crisp sound.
PRICE 29,6
Ask

U.K.

your dealer for

a demonstration

Distributors:

Audio Division -

p

B.

Adler and

Coptic Street -

IRM

Wecansupplyanycabinet
to your own specification

of EAGLE Tweeters

Sons ( Radio)
London MI

These are examples of
THE LARGEST RANGE
OF CABINETS IN THE
COUNTRY

Ltd.
W.C.I

The Lowboy
Price 24 gns.

Equipment is also our
E speciality. ( See below)

111•11

• Please send me illustrated leafier on the CT. 10 Horn Tweeter and

Eimmimmimmillimmiimmimmummummimmummuniimmummumulls
_
-=
=
É
.I
100 Chase Side, South
,
Kimiaris radio

details of other EAGLE High Fidelity Equipment

gate

NAME

g „
=
«="

ADDRESS

MI

MI

Man

London, N.I4. Pal 3733/9646

Send today for the new Lewis Catalogue

• Designed to assist your choice of
cabinet.
THE New Lewis Radio Cabinet
Catalogue—the most comprehensive ever prepared, sent absolutely
free.
Please send your free cabinet
catalogue.

P.

HF/3/6j
M.

Name
Address

P.:
E.
E.

E
E
E
H34 =

EIMIIIIIIIIIIIIIIII1111111111111111111111M1111111111111111111111111111111111111111111111111111111111111a
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CLASSIFIED

YOUR III-14 DEALER

ADVERTISEMENTS

-

STOURBRIDGE

E. J.

FOR SALE-continued
Lowther Hegeman unit PM4, £55. BK Partners Lab. speaker, 5 units including 2
Kelly ribbons and Axiom 80, cost £ 150, £60. Ferrograph SAN, new £75. Revox F36 as
new £90. Ferrograph 420 stereo as new £ 84. Lowther Acousta PM6, new £30.
Wharfedale Slimline £ 17. Lowther LL15 with pre-amp £ 30. Lowther DT4 tuner £ 11.
DT5 tuner £ 20. Leak Varislope pre-amp new £ 19. All in perfect condition. Box 284.
Ferrograph model 5A. Microphone, 3 tapes, 4 months old, rarely used.
condition. £65 o.n.o. Box 285.

BENTON

TEL: 5339

A comprehensive range of hi-fi equipment
always in stock.

Excellent

Davis HiFi cabinet as new, cost £ 25, accept £ 18. Phone Bex 5809, Mrs. Rawson, 107a,
Lion Road, Bexleyheath, Kent.

Telephone: TUNBRIDGE WELLS 30151

TUNBRIDGE WELLS

GOULDEN & CURRY LTD.

Vortexion WVB (2a deck, latest type rev. counter, automatic stop), Monitor head
version. Excellent condition. Canvas cover, £ 60.
STOnegrove 6985 ( Edgware,
Middlesex).

59, 61, 66 HIGH STREET

Amplifiers, Tuners, Loudspeakers and Pick-ups by Acoustical, Leak,
Rogers, Wharfedale, Goodmans, Tannoy, Decca. Tape Recorders
by Tandberg, Grundig, Telefunken, FiCord, Ferrograph, Revox.

Brand new HiFi equipment for sale. Heathkit amplifiers, Heathkit speaker, Collar()
3 speed tapedeck, Garrard AT6 turntable. For details ring R. Bahadur, HUN 4222
ext. 40. 10-6.
Quad Amplifier, new, original carton, guarantee, surplus to monoaural requirements.
Sacrifice £ 16. Box 286.

217_, CUSSINS 84
LIGHT LTD

TRADE

TAPE RECORDER CENTRE

Pre-recorded Tapes. Unique complete catalogue, listing all makes, mono, stereo,
and 31 i.p.s., including World Record Club tapes. Call for free copy or send Is.
mailing fee. Dept. T.F.4, Teletape Ltd., 33 Edgware Road, W.2. Pad 1942.

KINGS'S SQ.
HI- Fl

"Somerset" 10 and 30 watt output transformer. Transformer Equipment Limited,
Railu a) Place, London, S.W.I9.

OUR WALMGATE HI- Fl SHOWROOM

Audio Specialist and Consultant. Repairs and modifications. D. Phillips ( consultant
to Expert Gramophones Ltd.), St. Anthony, Marley Crescent, Bishopsteignton, Devon.
Tel.: 326.
Consulting Electronic Engineers. Nothing too small- nothing too big.
Davies, 30 Belgrave Court, Bexhill.

LTD.

144 HIGH ST.

CRAY

D. S. G.

SHOWROOMS

WALMGATE ,YORK

Tel. 55666

of WORTHING

Large range of Components Stocked. Specialising in service to the

HI-FI ENTHUSIAST

If quality matters, consult Audio Supply Association for better terms. 60 page
photographically illustrated HiFi catalogue 4s. 6d. Part exchange, servicing. Your
precious tapes transferred to unbreakable LPs by specialists. Specify requirements.
10 Clifford Street, London, W.I.

Demonstrations any time by appointment- Technicians always in attendance

59b HIGH STREET.

TEL. 2585

We specialise in Tape Recorder and HiFi repairs and offer a speedy service. Tele sonic Ltd., 92 Tottenham Court Road, W.I. MUS 8177. Leading HiFi Dealers.
Lee Electronics, The Tape Recorder and HiFi Specialists, can now undertake Wow
and Flutter Tests with their latest " Gaumont Kalee" Wow and Flutter Meter. Test
Report supplied. 24-hour Service. Price 25s. 400 Edgware Road, Paddington, W.2.
Tel.: PADdington 5521.

J. W.
8-12,

Audio Services:-This Month's Bargains; Telefunken 97 stereo tape £75; Wharfedale
Airedale £46; Slimline £ 19; Quad ESL £42 each; Lowther Acousta £ 32; pair Cotswold
£20 each; Rogers RD 1284 £ 19; KEF Celeste £ 21; WB Clumber £ 11 each; Armstrong
stereo 55 £22; Armstrong ST3 Mk II £ 22 each; Chapman S6BS/FM £40; Chapman
FM85 £ 10; Lowther VHF Mk 5 £21; Rogers VHF Variable £21; Connoisseur Craftsman 3 speed £ 19; Collaro 4T200 £ 12; Collaro 4TR200 £ 12; SME 3012 Mk I1 £ 17;
Mk I £ 15; Ortofon SPU/G £ 16. Large number of speakers & speaker units ( trade-ins
against the Dyna-Statics & Dyna-Sonics) to be cleared at ridiculous prices; please
enquire. Highest cash paid for Quad & Leak equipment. Agents for all leading makes.
Free installation and technical advisory service. Audio Services (HiFi) Ltd., 82 East
Barnet Road, New Barnet, Herts. Tel.: BAR 6605.

MANSFIELD

LIVERPOOL

ROAD,

Custom-built Cabinets to match
your choice is our speciality
Everything Musical and Electrical

•

LTD.

WORTHING By this sign

know re

your furniture housing the HI-FI of
All leading makes supplied Isom stock
Phone: Worthing 305

F. W. Sharpies, B.Sc., Maxtone High-Fidelity, offers you better service, better advice,
better allowances, better choice. Scores of second-hand, shop-soiled, demonstration or
display goods at better prices as well as all the worthwhile new goods. Bryan Transistor
Stereo demonstrated. New Leaks, Armstrongs, etc. 247 Church Street, Westhoughton,
Lancs. Tel. 2088.
SME Series Iarms. 9- £14. 12" £ 15. Reconditioned by SME, supplied in sealed
boxes. W.S.L., 463 Streatham High Road, S.W.I6.
Decca ffss pickups £ 11 12s. 6d.
High Road, S.W.16.

Reconditioned by Decca.

1P'

W.S.L., 463 Streatham

STOCKING
Radford, Quad, Rogers, Armstrong, Garrard, Connoisseur, Decca,
Shure, SME, Wharfedale, Goodmans, Lowther, Revox, Ferrograph,
Lockwood and 18 Speakers on comparative demonstration.

Shure M33-5 cartridges with diamond Stylus £ 10 17s. 6d. W.S.L., 463 Streatham
High Road, S.W.I6.
Tape Recorder Cleaning Kit, a new accessory by Nusound. Includes hypodermic
oiler, special oil, cleaning fluid, brush, cloth, etc. Attractively packaged, price £ 1, post
free. Nusound Recording Co., 93 Mortimer St., Oxford Circus, W.I. Telephone:
MUS 1219.
(continued on page 820)

Becket Buildings, Littlehampton Road

WORTHING

YEOVIL, SOMERSET

RECORDS FOR THE HI-Fl ENTHUSIAST

Specialise with the Specialist
*
*
*
*

Sealed copies in 48 hours or ex stock with
pre- purchase check on Studio Monitoring
Equipment

Most leading makes of Hi Fi Equipment
and Tape Recorders in stock
Local Ferrograph Agents
Demonstrations at any time
H.P. facilities available

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

5142

BOWERS & WILKINS LTD

Tel: Yeovil 294

1BECKET BUILDINGS, LITTLEHAMPTON RD., WORTHING
819

Tel. 5142

YOUR MIFI DEALER
North of the Border
Edinburgh's

CLASSIFIED ADVERTISEMENTS
TRADE—continued

TAPE RECORDER
specialist

Hampstead High Fidelity have the following items of High Quality Equipment, shop
soiled and second-hand—Amplifiers & Tuners—Quad mono pre-amp £ 10, power amp
£20, Roger Cadet II stereo £21, Pye Mozart stereo HFS20 £28, Pye tuner £20, TSL
tuner £ 13, Chapman AM tuner £ 14. Turntables—Garrard 301 Strobe £ 19, Garrard
4HF £ 14, Connoisseur 3 speed unit £ 13, Connoisseur 2 speed 78, 33, and arm £ 13,
Lenco GL56 £ 10, Connoisseur Craftsman Ill £ 17. Pick-Up Arms & Cartridges—
Connoisseur CSI arm and head £8, Decca ffss arm & Mk I head £ 11, Goldring
600 £6, Goldring 500 £3, Shure M7D £8, Shure M3D £ 10, Shure M232 with M335
cartridge £22. Speakers— Lowther Hegeman £95, two Lowther Acoustas £29 &
£33, two Wharfedale SFB3 £27 each, Goodmans Eleganzia £20, two Goodmans
Triaxiettes £ 10 each, old type Axiette £4, two Wharfedale Super 12/11S/DD £ 15 each,
two Quad Electrostatics £44 each, Goodmans Trebax 5K/20XL £6, G.E.C. Presence
unit £5, Tannoy
Dual Concentrict & X0 £21. Tape Recorders 8r Units—Tandberg
64 £90, Truvox PD84 £ 35, Wyndsor Victor £20, Collaro Tape decks £9, 4 Track Bradmatic heads 25/-. Good quality equipment bought, sold and exchanged. Terms
arranged. Open until 6.30 p.m. or by appointment. HAMPSTEAD HIGH FIDELITY, 9la/b Heath Street, Hampstead, N.W.3. Tel.: Hampstead 6377. One min.
from Hampstead Underground Station.

HI -Fi Corner

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

Tape to Disc Recording Service I

1Haddington Place,
EDINBURGH.
Phone WAY 7901

Agent for The Famous Heathkits.

r

GLASGOW

Tel: DOU 4652
M & M ELECTRONICS LTD.
91 N. HANOVER STREET, COI ( off George Square)
AUDIO & ELECTRONIC CONSULTANTS

THE BEST IN HIGH FIDELITY EQUIPMENT
CABINET MANUFACTURERS AND DESIGNERS
RECORDS

WANTED

PARASTAT SERVICE
SATISFACTION GUARANTEED
CREDIT FACILITIES AVAILABLE

I
Equipment and recorders required for cash. 1. Francis, 123 Alexandra Road,
llornsey, N.B. BOW 1662.
Lee Electronics, The Tape Recorder and Hi Fi Specialists wish to purchase good
quality Tape and HiFi equipment for cash. 400 Edgware Road, W.2.

RECORD LENDING LIBRARIES

Highest Cash prices offered for good quality Tape Recorders and Hi-Fi. See our ad.
page 798 this issue. R. E. W., 266 Upper Tooting Road, London, S.W.I7.

Borrow your records by post from
•

THE STEREO RECORD LIBRARY

Two G.E.C. Metal Cone loudspeakers, must be perfect, also filter chokes and transformers. Write stating price. A. Drake, 122 Westbury Rd., Southend-on-Sea, Essex.

LIGHT MUSIC—Send now for extensive list of the best current L/Ps for
entertainment and equipment demonstration ( including Phase 4)
All discs in immaculate condition

Stereo HiFi outfit. Reasonable quality, in cabinet. Comprising record player, tape
recorder and mie. F.M. unit and speakers. Up to £ 100 paid. 40 Longwater Lane,
Cotessey, Norwich.

•

CLASSICAL MUSIC—Every important record carried ( in mono as well
as stereo)
The Stereo Record Library is a section of the L/P Record Library Ltd.,
Squires Gate, Blackpool ( s.a.e. for details)

MISCELLANEOUS
Tape a commentary, voices for your film or recordings.
Coronation Street, Crane). Reasonable. Prospect 9610.

You can change records personally at

Donald Morley (Compact,

Id. per day for stereo LPs. All music lovers should join the new Stereo Record
Library just formed. New E.M.I., Columbia, Decca, R.C.A., etc., LP stereo records
available which have been selected for outstanding stereo performance. The cost is
only Id per day, less than half usual terms. Membership limited. Details from:
Arthur Baker, Thorneyfold Laboratories, Bodle Street, Hailsham, Sussex.

LONDON: 33 Catherine Street (Opp. My Fair Lady)
BATH: 13 Southgate Street
MANCHESTER: 8 Deansgate ( lower ground floor)
(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 L/P Record Library Ltd., Squires Gate Station
Approach, Blackpool (s.a.e. for detail.)

-TAPE

TO

DISC

TAPE-TO-DISC SERVICE
Tape to Disc Recording Service. All speeds. 50 minutes LPs.
with all recordings. ERS., 162 Shirland Road, London, W.9.

SERVICES -

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 sleep-learning.
Brochures and price lists on request from Dept. H.F., 21 Bishops Close, London, E.17.

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

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

ILFORD SOUND RECORDING SERVICE
445 HIGH STREET NORTH,
MANOR PARK, LONDON, E.I2

Warren Recordings, 59 Hendale

J & B Recordings. Tape-Disc. Quick results. Lowest cost.
14 Willows Avenue, Morden, Surrey. Mitcham 9952.
John Hassell Recordings. Tape to Disc.
Road, London, S.W.I3. RIVerside 7150.

WEDDINGS RECORDED
TAPE TO DISC — TAPE TO TAPE

Experts at weddings.

Studio and Mobile services.

21 Nasasu

Tape to Disc Recordings. Finest professional quality, 10 in. LP. 35s. (32 min.);
12 in. LP. 40s. (45 min.); 7 in. EP, 17s. 6d. 48-hour Postal Service. S.a.e. for leaflet
to: Deroy Sound Service, 52 Hest Bank Lane, Hest Bank, Lancaster.

STUDIO:—GRA 5107 OFFICE—CRE 8947

mjB

Photographic sleeves

RECORDING & TRANSCRIPTION SERVICE

Now available.

specialise in the production of microgroove records from
Professional and Amateur recordings (Acetate copies; Mono and
Stereo pressings). Extended playing times achieved by controlled
cutting techniques. Studio, Mobile, " Off the Air" and all
recording services. Detailed booklet available.

Semi- permanent binders

7 HIGH STREET, MAIDENHEAD (Tel: 25630)

for volume 8 Hi Fi News
can now be supplied

TAPE RECORDERS - AUDIO EQUIPMENT - DISC
CUTTING STD & LP FROM TAPE - STUDIO

from stock

FACILITIES - HIRE SERVICE - SALES - EXCHANGES

MAGNEGRAPH
I Hanway Place, London, W.I.

99 MORTIMER ST •
Tel: LAN 2156
820

LONDON •

W.I

Always in stock—

STEREO TAPE UNITS

ALSO AVAILABLE—
BATTERY RECORDERS

an unrivalled selection of
• Tape Recorders

*Ferrograph 422 U, 2track-74, 34 i.p.s. £ 115 10

0

•Ferrograph 424 U, ff playback-74, 34 i.p.s.

115 10

0

£69

6

10

o

Optacord 414 ( inc. Mains)-34 i.p.s. only

49

7

75 12

o

Philips EL.3585-14 i.p.s. only
Stella ST.470-14 i.p.s. only ..

25

4

26

5

•Tandberg Series 6, 2 or 4 track-74, 31,

• Hi Fi Equipment

Sony 464 (one replay amplifier)-74, 31

p.s.

• Tapes

*Microphones EXTRA.

FOUR TRACK MONO

• Microphones

TAPE RECORDERS

HI- Fl IN STOCK

Free demonstrations— Honest advice
*Telefunken M.96-74, 34, 14 i.p.s.
Philips EL.3549-74, 31, 14,

4

i.p.s.

£72

9 0

65

2 0

Philips EL.3541-34 i.p.s. only

37 16

Philips EL.3541/H-34 i.p.s. only ..

44

Elizabethan

•Butoba MT.5-34, 14 i.p.s.

LZ.29 ( illustrated)-74,

31,

Elizabethan Popular 400-34 i.p.s. only

0

2 0

• Quad

e Leak
•SME

TAPES
• BASF

• Garrard
• Rogers, etc.. etc.

37 16
26

• Telefunken

•Philips
• scotch
eEMI, etc.,

etc.

0

5 0

All types of Microphones.
For free delivery, competent demonstrations, good after
sales service, and the best of Hire Purchase terms call at:

TWO TRACK MONO
TAPE RECORDERS

COMPLETE
STEREO

•Reflectograph
74, 31 i.p.s.

TAPE RECORDERS ( Four Track)

*Vortexion
Sony 521-74, 34 i.p.s.

£130

4 0

136 10

Akai M6-74, 31 i.p.s.

0

*Telefunken M.97-74, 34, 14 i.p.s.

99 15

0

•Tandberg Series 7-74, 34, 14 i.p.s.

97 13

0

Sony 464 CS-74, 34 i.p.s.

98 14

0

Philips EL.3534-74, 34, 14, # i.p.s.

96 12

0

OUTSTANDING
TWO-TRACK
STEREO
RECORDER TELEFUNKEN M98. SEPARATE
RECORD/REPLAY HEADS. ALL FACILITIES

31

0

10

Pair extension speakers for above ..

99 15

Model A (3 head system)-

*Vortexion WVB ( 3head system)-74, 34 i.p.s.

0

WVA

standard

system-74,

E110

S 0

110

3 0

93 13

*Ferrograph 5A/N ( modernised)-74, 31 i.p.s.

89

*Telefunken 85 "The Classic"-74, 34 i.p.s.

87

*Telefunken 95-74, 34, 14 i.p.s...

61

0

5 0
0

Elizabethan LZ.30-74, 31, 14 i.p.s.

33 12

0

Optacord 403 (with monitoring)-34, 14 i.p.s.
Elizabethan Popular 200-34 i.p.s. only ..

47

S 0

23

2

66

3 0

i.p.s.,

*Telefunken " Automatic"
modulation control ..

FORMULA 1456
Shown above- 5 stage input selector (£ 2.7s.6d.) ,
pre-amp and tone controls (£ 3.2s.6d.) amplifier
stage ( 10 w—£5.12s.6d.).
Modern style knobs included where necessary.
Elegant escutcheon plates available for arrangement required. 10s. 6d. each.
Choice of amplifiers.
Mains power supply unit available.
Kits are complete and tested before despatch and
packed in strong fitted cartons.

RECORDAKITS TOO!

with

with

built-in

automatic

0c9 RECORDER
CENTRE

3 0
19

Sony TC.I03-74, 34
medium wave radio

1-11H-e-TAPE

0

THE TAPE RECORDER CENTRE LIMITED
82 High Holborn, London, W.C.I
Open from 9 to 5.30 weekdays

52 10

0

Close 12.30 Saturdays

Telephone: CHAncery 7401

THE NEW WAY TO HI- F1
FORMULA I456— These are the units that give you acomplete 10 watt Martin
transistorised Hi -Fi assembly, including power pack supply unit. There are
other units too, including an excellent 3- channel mixer. Audiokit Units use
modern transistors and components which come assembled on printed circuit
boards for you to fix and connect. MARTIN AUDIOKITS are for use with all types
of pick-ups, tuners, microphones and tape- heads ( on play back) available for
domestic use. Neither technical knowledge nor experience is required to build
and operate the kits with complete success. They set entirely new standards in
achieving superb hi-fi quality for fantastically small outlay. When finished, results
are equal to the best.

THE EASY WAY TO BUILD AND SAVE

complete tape
recorder
or
Valve operated. For buildingGramophone"
November
issue,
adding tape to hi-fi. Said " The
p. 260, " 1can thoroughly recommend this kit for the fun of
building, the pride of owning, the pleasure of using and not
least, the cost of acquiring."
TRADE ENQUIRIES INVITED

MARTIN ELECTRONICS LTD.
154-155 HIGH ST., BRENTFORD, MIDDLESEX
Telephone: ISLeworth 5885 1161
821

ADVERTISERS' INDEX
A.K.G.
Acoustical Manufacturing Co. Ltd.
B. Adler & Sons ( Radio) Ltd. ...
Agfa Ltd. ... . ••• •••
Akai Electric Co. Ltd.
Armstrong Audio Ltd..•
Association of Professional Recording Studios
Audio Developments Ltd. ... •••
Audio Services (HiFi) Ltd.......
Audioson Ltd.
Auriol (Guildford) Ltd. ...

774
752
818
824
780
735
774
790
808
754
799

Brenell Engineering Co. Ltd.
A. Brown & Sons Ltd.
Buck & Ryan Ltd. ...

770
814
759

Celestion Ltd.
City & Essex Tape Recorder Centres
Clarke & Smith Mfg. Co. Ltd.

772
773-788
746

A. Davies & Co....
Decca Radio & T.V. Co. Ltd.
Deimos Ltd. ... •••

799
737
769

Electro Acoustic Industries Ltd. ...

780

Fitrobes
Francis of Streatham
J. J. Francis (Wood Green) Ltd. ...

781
816
800

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

740
742
741-751
806

Hampstead Hi-Fidelity Ltd.
Heathkit ( Daystrom Ltd.) ...
T. Heinitz
Henry's Radio Ltd....
Home Radio Ltd....
Howard Tape Recorders ...

782
744-745
769
796
799
802

K.E.F. Electronics Ltd.
Kelly Acoustics Ltd....
Kodak Ltd....

794-814
796
764

Largs of Holborn ...
H. J. Leak & Co. Ltd.
Lee Electronics Ltd. ...
Lewis Radio Ltd....
Lustraphone Ltd. ...

784
756
816
818
761
821
768-802-808
736
804
767

Osmabet Ltd....
P.W.B. Audio
Philips Electrical Ltd.
Pioneer Electronic Corporation

818
750-760
800

Q-Max Ltd....

801

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

798
810
792
798
738

Scotch Magnetic Tape
Scott Amplifiers-Elstone Electronics Ltd.
Shirley Laboratories Ltd. ... •••
Southern Audio Services ...
Standard Telephones & Cables Ltd. ...
Stern-Clyne Ltd. ... .••
Studio 99 -. •••
A. R. Sugden & Co. ( Engineers) Lid.

814
758
782
790
775
762
748-749
814
795-804

Tandberg-Elstone Electronics Ltd.
Tannoy Products Ltd.
Tape Recorder Centre Ltd....
Teleradio ( 1943) Ltd.
Telesonic Ltd.
Tellux Ltd....
W. M. Tyson ...

786
797
821
..
738-739
... 794-822-823
747
777
799

Universal Book Co....
WAL--Elstone Electronics Ltd.
Warners Audio ...
C. E. Watts Ltd. ... •••
Wharfedale Wireless Works Ltd.
Wilson Stereo Library Ltd....
Winter Trading Co. Ltd....

14. 15. 0. dep. and
II mthly pays. of £2.
Cash £26. 15. 0.

BEOLIT 609
AM/FM

DULC1 GA505
AMPLIFIER
£2. 18. 0. dep. and
8 rruhly pays. of £2.
Cash £ 18. IS. O.

Transistor Portable
a. I. 0. dep. and
9 mthly pays. of £2.
Cash £ 22. I. 0.

England's
leading hiefi
specialists

734
786

Alfred Imhof Ltd. ...
International Audio Festival & Fair -

Martin Electronics Ltd. ...
Metro-Sound Manufacturing Co. Ltd.
Modern Electrics ( Retail) Ltd. ..
Mordaunt Sound Reproducers Ltd.

ROGERS CADET 11
STEREO AMP &
CONTROL UNIT

788
799
743
... 766-784-810
816
776

PLEASE MENTION " HI-FI NEWS" WHEN REPLYING
TO ADVERTISERS

LE NCO GL70
Transcription Unit
[4. 3. 2. dep. and
II mthly pays. of £2.
Cash £26. 3. 2.

GOODMANS
301 Speaker
£3. 4. 6. dep. and
6 mthly pays. of £2.
Cash £ 15. 4. 6.

CASH
Armstrong 227 M Tuner Amp.
f33 18 0
Armstrong 223 AM/FM Tnr £28 15 0
Armstrong 122 Stereo Amp. £27 10 0
Armstrong Stereo 55
18 0
ADC 1Cartridge ( Prof.) .. £23 15 9
B. & 0. 610v. Trans. Unit .. £29 8 0
B. & 0. Dirigent Tun./Amp. £50 8 0
Brenell Mk Sseries 2 .. [72 9 0
Chapman FM 1005 .. £36 12 0
Chapman S6BS/P Mk II
£45 8 9
Dulci FMT 5 FM tuner
al 13 1
Dulci H4T 55 AM/FM .. [28 5 8
Dulci H555 chassis ..
f30 17 II
Design cabinet EGIC 5
£40 2 0
EMI EPUI00 stereo p.u. £ l9 4 10

CONNOISSEUR
Craftsman
II
turntable, with arm and
cartridge on plinth.
£5.11.5 dep. and 12 mthly
pays. of [2.10.0.
Cash £35.11.5.

SH U RE M33-5/7
Stereo Dynetic
Cartridge
[2. 7. 9. dep. and
7 mthly pays. of
£2. 2. 6.
Cash £ 17. 5. 3.
Also M77.
Cash
[12.6. 7. or on
similar terms.

now available !!
GERMANY'S FINEST
TRANSCRIPTION
UNIT!
P.E.33.

4 adjustable speeds, built-in
strobe, pneumatic lift, rumblefree (less than 56 db), including SHURE
M77 cartridge.
£5. 5. 0. den. and 12 mthly pays. of
£3. 10. 0. Cash £47. 5. 0.

THORENS TD124
Transcription Motor
[5. 7. 4. dep. and 12
mthly pays. of £2. 15. 0.
Cash £ 38. 7. 4.
(arm extra)

DEPOSIT
£ 3 18 0
£4 15 0
£3 10 0
a 18 0
£3 15 9
£3 12 0
£8 8 0
£9 9 0
£3 12 0
£6 8 9
£3 13 1
£4 5 8
£3 17 11
£4 2 0
El 4 10

MONTHLY
PAYMENT
12 of £2 I
12 of £2
12 of a
12 of £2
10 of £2
12 of £2
12 of £3 1
12 of a
12 of [2 I
12 of £ 3
9of £2
12 of £2
12 of 12
12 of £3
8 of £2

PIONEER SM-G205
Stereo Multiplex TunerAmplifier
£17. 5. 0. dep. and
12 mthly pays. of £6.
Cash £139. 5. 0.
Branded American
Hi Fi Magnetic
RECORDING TAPES
5 L.P. 900
sr L.P.I,200
5' D.P.1,200
7' L.P.1,800
7' D.P.2,400

ft.
ft.
ft.
ft.
ft.

15/19/6
17/6
21/28/6

Attractively boxed and
fully guaranteed. P. and
P. 2/-, under £3, over £ 3,
post free.

I

Published by Miles Henslow Publications Ltd., 99 Mortimer Street, London, W.I. Text printed by John Wright & Sons Ltd., The Stonebridge Press, Bath Road, Bristol
Second-class postage paid at New York Post Office, N.Y.

'te

AKAI M 7
Stereo Recorder
£21.15.0 dep. and
12 mthly. pays. of £ 10
Cash £141.15.0

DECCA ffss
Stereo P.U. ( Mk II head)
£2.9.6. dep., and
9 mthly. pays. of £2
Cash £20.9.6.

We are the
foremost
REVOX specialists
and can always
supply ex-stock
New Model 736
Cash £ 126.0.0

KEF CELESTE
Speaker
£2.19.0. dep., and
Il mthly. pays. of a.
Cash £24.19 0.

DECCA
Professional P.U.
£3.12.0 dep., and
12 mthly. pays. of
(2.10.0
Cash £33.12.0

TANDBERG 6
Stereo Tape Deck
£16.10.0. dep., and
12 mthly. pays. of
Cash / 115.10 0.

014e/SedilliCe
for
INTEREST FREE TERNIS1k
3cecece

CIO

, _

QUAD 22
Stereo Control Unit
dep., and II mthly.
pays. of £2.
Cash £25.
QUAD
Main Amp
£2.10.0 dep., and
10 mthly. pays. of

NEW!

S.M.E.
Transcription Arms
3009 MK 11 L2.15.0.
dep., and 10 mthly. pays.
of £2. Cash £22.15.0.
3012 MK II. £4.10.0. dep.,
and 10 mthly. pays. of £2.
Cash (24.10.0.

ARMSTRONG UNITS
227 Stereo Tuner
Amplifier. [48.15.0
226 High gain version
of 227 ( 56.0.0
Available on our
Interest Free Terms

Cash £ 22.10.0

DEPOSIT
£13 10
£2 9
(2 3
£3 4
al 5
£
9
ai 13
a 18
Cil 7
El 19
£2 4
£5 17
al 19
£3 9
(8 2

CASH
Ferrograph 424 Recorder
Cl 15 10
G
d Type A
£ 18 9
G
d 4HFishell £ 16 3
Goodman' Eleganzia £25 4
Grundig TK6 Mains/Battery £68 5
Leak Varislope 2 St./main amp £55 9
Leak Varislope Mo. ,main amp £ 34 13
Leak Sandwich Speaker £ 39 18
Leak Southdown Il Cab. £ 28 7
Lenco GL 58
.
..
LIS 19
Lenco •*88"
...
£ 17 14
Lowther Acousta,PM6 Spkr... (38 17
Mordaunt Arundel Spkr. £40 19
Mordaunt Warwick Spkr. ( 30 9
Philips EL3549 Recorder (65 2

MONTHLY
PAYMENTS
12 )of ai I o
0
8 of a
0
7 of £2
I1of £2
0
0
12 of £5
12 of £4
o
a
12 of £ 2
12 of £2 I 0
0
12 of £ 2
7 of £ 2
0
3
7 of £ 2
12 of a I 0
0
12 of a
12 of a
o
12 of £4 1 0

NEW LEAK
Troughline 3Tuner
£5.7.6 dep., and
12 mthly. pays. of £2.
Cash £29.7.6

Quad FM Tuner ..
Quad AM Tuner
Rogers HG 88 ( Teak Case)
Rogers FM ( Teak Case)
Rogers Cadet Speaker
R Housing Grieg Cab.
Radford STAI5 ,SC2 Amp.
Shure M2I2 pu. 12" or 16"
Tannoy 111LZC Spkr..
Thorens T 0135
Telefunken 96 Recorder
Uher 4000 Report Recorder ...
Wharfedale Slimline Encl.
Wharfedale W.3 Spkr.
Worden Articulated arm ..

HI- F1 CABINET
Model FIR 2 sect.
£2.18.0. dep., and
8 mthly. pays. of Et
Cash £ I8.18. (Carr. 15/- extra)
Also 1, 3. 4 section types.

CASH
DEPOSIT
£24 18
£2 18
£28 10
£4 10
£43 10
£7 10
£28 10
£4 10
£23 14
£ 3 14
£25 4
£3 4
£66 0
a
0
£41 18
15 18
£32 10
£ 5 10
£35 8
£5 8
£5 2
£13 2
£97 13 £ 13 13
£22 10
£2 10
£9 10
a 10
£16 14
£2 14

EXCLUSIVEIII
Reintroducing the
well-known
ALL BALANCE
ARM
New low
priée
£8.10.0
7/

ti>trbbb

Pl C KERI NG
PYE HFS3OT
380A Stereo
Fully transistorised Stereo
Cartridge
Amp Chassis
£2. 12. II dep.
L12.3.0 dep., and 12 mthly.
and 6 mthly.
paye. of [4.10.0.
pays. of £2.
(Rosewood case 5gns. extra 1
Cash (14.12.11

WANTED
FOR

CASH

Good quality second-hand
HiFi Equipment
Large Selection of reduced
RECORDS for callers only

92 Tottenham

ÇRADO Stereo
Cartridge CI 16 0
dep. and 6 mthly
pays. of £2.
Cash £ 13.16.6

QUAD
Electrostatic Speaker
a dep., and 12 mthly.
pays. of (3.15.0.
Cash £52.

eAll

makes and types of equip-

ment on similar terms.

•Complete

outfits

can

be

supplied to your own specification. Let us quote you '

eEXPORT

Court

TO ANY PART

GARRARD 301
Motor ( Strobe)
L4.0.1 I. dep., and
9 mthly. pays. of D.
Cash £22.0.11.

FREE

ORTOFON
SPUGT
Stereo Cartridge
C3.4.2. dep., and
10 mthly. pays. of
£2. Cash L23.4.2
SPUGT,E
Elliptical stylus
C29.0.3.

MONTHLY
PAYMENTS
Iof £2
0
2 of £2
0
2 of £ 3
0
2 of £2
0
0 of £2
1of £2
0
2 of Ei4 I 0
2 of El
0
2 of £ 2
0
2 of £2 I 0
2 of £ 4 I 0
2 of £ 7
0 of £2
0
2 of a I 0
7 of El
0

01

Available
on our Interest
Free terms if purchased with cartridge
of your choice

Packing, Carriage and Insurance anywhere in* the U.K.
plus our famous INTEREST FREE TERMS.

To telesonic ltd., Dept. H.F., 92, Tottenham Court Road., London, WI
Iam interested in/please send me
enclose
Iam over 21 years

Deposit/Cash
Iam/am not a householder

Name
Address

OF THE WORLD.

Road,

London,

W.I

Open weekdays 9-6; Thursday 9-7; Saturday 9-1.
Between Warren Street and Goodge Street Tube Stations.

Tel. Museum 8177
Langham 1381

/
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RE CORDING TAPES

are now available in
beautiful, permanent, easy-access
LIBRARY CASSETTES *
(5", 5", and 7" spools: P.E. 31 Long play,
P.E. 41 Double play and P.E. 65 Triple play)
not obtainable from your
local dealer, please write to
AGFA LTD Deer Park Road Wimbledon SW19
giving his name and address.
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